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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o uH(POpPMATHKE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus COCTaBIeHA HA
OCHOBEe TpeOOBaHMH K pe3yabTaTaM OCBOCHHMS OCHOBHOW 0OO0pa3oBaTeIbHON MPOrpaMMbl
OCHOBHOro o0miero ob6paszoBanus, npeactaBieHHbIXx B ®I'OC OO0, a Ttaxxke deaepanibHON
paboueil mporpaMmbl BOCIIUTAHHUS.

[Tporpamma o uHpopMaTHKe AaET MPEACTABICHUE O LESIX, OOIIEH CTpaTerui 00y4YeHus,
BOCIIUTAaHUSI W PaA3BUTHS OOydYaIOUIMXCS CpencTBaMH WH(POpMATHKM Ha 0a30BOM YpOBHE,
yCTaHaBIMBaeT  o0s3aTelIbHOE  MPEIMETHOE  COJAEp)KaHue,  MpPeAyCMaTpUBaeT  €ro
CTPYKTYPHUPOBAHUE 110 pa3zeiaM U TeMaM.

[Iporpamma 1o wuH(pOpMATHKE OMNpeneNnseT KOJMYECTBEHHbIE M KadeCTBEHHBIC
XapaKTEPUCTHKN YU4eOHOTO MaTepuana sl KaXIOro ToAa H3y4YeHHs, B TOM 4YHCIE JUIA
COJEPKATEIBHOTO HAMOJHEHUS PAa3HOI0 BUIA KOHTPOJS (IIPOMEXYTOYHOM arrecTanuu
00yyYaroIuxcsi, BCEpOCCUNUCKUX ITPOBEPOUHBIX pabOT, FOCYJapCTBEHHON UTOTOBOM aTTECTALUN).

[Tporpamma 1o MHGOpPMATUKE SIBISETCSI OCHOBOM Ui COCTABICHHUS aBTOPCKHX Y4eOHBIX
pOTpaMM, TEMAaTHYECKOTO IIAHUPOBAHUS Kypca YUUTEIIEM.

Llenssmu u3ydeHuss ”HPOPMATUKU HA YPOBHE OCHOBHOI'O O0ILEro 0Opa3oBaHUs ABISIOTCS:

dbopMHpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM HMH(DOPMATHKH, JOCTHKEHHSM HAYYHO-TEXHHYECKOrO Tporpecca M
OOIIECTBEHHOM MPAKTHKH, 38 CYET Pa3BUTHUS NPEACTABICHUN 00 HH(pOpMAIK KaK O BaKHEHIIIEM
CTPAaTErM4eCKOM pecypce pa3BUTUs JMYHOCTH, TOCYAapCcTBa, OOLIeCTBa, MOHMMAHHS pOJIU
MH(POPMALIMOHHBIX IPOLIECCOB, THPOPMALMOHHBIX PECYPCOB U HHPOPMALIMOHHBIX TEXHOJIOIHH B
ycnoBuax 1u(ppoBoit TpaHchopMaIi MHOTHX Cep KU3HU COBPEMEHHOTO O0IIIECTBa;

o0ecrieyeHre yCJIOBUM, CIOCOOCTBYIOLIUX PAa3BUTHIO aITOPUTMUYECKOTO MBILIUIEHUS Kak
HE00XO0IUMMOT0 yCJI0BUS NPOPECCUOHATBHOMN JIeSTENbHOCTH B COBPEMEHHOM MH()OPMAIIMIOHHOM
o01iecTBe, Mpeanoaralero CnocoOHOCTh 00yYarolerocs pa3ouBaTh CIIOKHBIE 3a7aydl Ha
Ooiee TMPOCTBIE TOJ3a7ayl, CPaBHUBATH HOBBIC 3aJa4d C 3aJa4aMH, DPEHICHHBIMU paHee,
OTIPEeNeNATh MIATH JUIS JOCTIKEHHS pe3yiibTaTa U TakK Jajiee;

dopMHpoBaHHE M DPA3BUTHE KOMIIETEHLUH OOydarolmuxcs B OO0JACTH HUCIOJIb30BaHUS
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOIUH, B TOM YHCIe 3HAHUH, YMEHUN U HaBBIKOB
paboTel ¢ wmH(pOpMaIMel, MPOrpaMMHUPOBAHUS, KOMMYHUKAIMM B COBPEMEHHBIX ITH(PPOBBIX
cpenax B yCJIOBUSIX oOecrieueHus] HHPOPMAIIMOHHON 0€30MaCHOCTH JINYHOCTH 00y4YaroIIerocs;

BOCIIUTaHHE OTBETCTBEHHOI'O W M30MPATENBHOIO OTHOIIEHHS K MHPOpPMALUU C y4ETOM
IPaBOBBIX M JITHYECKUX AacCMEKTOB €€ paclpOCTPAaHEHMs, CTPEMIIEHHS K MPOJODKEHHUIO
oOpa3oBaHus B 00JacTH WH(POPMAIMOHHBIX TEXHOJIOTHH W CO3HMIATEIHHON JEATEIBHOCTH C
NPUMEHEHHEM CPEICTB MHPOPMAIMOHHBIX TEXHOJIOTHH.

HNHdopmaTrka B OCHOBHOM 00111eM 00pa30BaHUU OTpaXKaer:

CYIIHOCTh HH(OPMATHKM KaKk HAay4YHOW IMCLMIUIMHBIL, HU3y4arolleld 3aKOHOMEPHOCTH
NPOTEKaHUS W BO3MOXKHOCTH aBTOMAaTHU3allMd WH(POPMALMOHHBIX MPOIECCOB B PA3TUYHBIX
cucTeMax;

OCHOBHbIE 00JIaCTU TpPUMEHEHUS HH(DOPMATUKH, TpexXJIe BCero HHGOPMALUOHHBIE
TEXHOJIOTUH, YIIPaBJIEHHE U COLUANIBHYIO cdepy;

MEXIUCIUTUTMHAPHBIN XapakTep HHPOPMATUKU U HH(POPMAIIMOHHOHN e TETbHOCTH.

N3yuenne wHQOpPMAaTHKM OKa3bIBa€T CYIIECTBEHHOE BIMSHUE Ha (OPMHPOBAHUE
MHUPOBO33PEHUST 00yUArOIMIErocs, ero KU3HEHHYIO TO3UINIO0, 3aKJIaIbIBA€T OCHOBBI IIOHMMAaHUS
OPUHIUIOB (YHKIMOHUPOBAHUS U HCIIOJIB30BaHUS HMH(POPMALMOHHBIX TEXHOJOTUH Kak



HEOOXOAMMOT0 HMHCTPYMEHTa TMPAKTHYECKU JIF0OO0W NeATebHOCTH M OJHOTO W3 HamoOoJsee
3HAYMMBIX TEXHOJOTMYECKHX JOCTHKEHUN COBPEMEHHON LMBWIM3aLKMU. MHOTHE HpeIMETHBIE
3HAHUS U CIIOCOOBI JIEATETBLHOCTH, OCBOCHHBIE O0YYAIOUUMHUCSA MPU U3YYEHUU WH(POPMATUKH,
HaXOJsAT NpPUMEHEHHE KaKk B paMKax oOpa3oBaTeNbHOrO IMpolecca MpU H3YYEHHH JPYTHX
IpeIMETHBIX 00JacTei, Tak U B MHBIX XU3HEHHBIX CUTYaAIUSX, CTAHOBATCS 3HAYUMBIMH JJIS
dopMHpOBaHUS  KAadyeCTB JUYHOCTH, TO €CTb OPHEHTUPOBAaHBI Ha (OPMHPOBAHUE
METAaIpPeIMETHBIX U TUYHOCTHBIX PE3YIbTATOB O0YUEHUSI.

OcHoBHble 3amaun  yueOHoro mnpeamera «UWudpopmaruka» — chopmupoBaTh Yy
o0ydJaronuxcs:

NOHMMAaHHWE TPHUHIMIIOB YCTPOCcTBa M (YHKIMOHMPOBAHUS OOBEKTOB IH(PPOBOTO
OKpY)KEHHsI, TPEACTaBICHUA OO0 WCTOPHUHM M TEHACHIMSAX Ppa3BUTUS HMH(OPMATHKH IEpUOIa
nrdpoBoit TpaHchopMaUu COBPEMEHHOTO 00IIIECTBA;

3HAHUS, YMEHUS U HaBBIKU IPaMOTHON MOCTAHOBKHU 3a/1a4, BOSHUKAIOIINX B MPAKTHUYECKON
NEeSITeTbHOCTH, ISl X PEIICHHS C TOMOIIBI0 HH(OPMAIIMOHHBIX TEXHOJIOTHH, YMEHUS U HABBIKU
(opManTM30BaHHOTO OMMCAHUS ITOCTABJICHHBIX 33/1a4;

0a3oBbIe 3HaHUS 00 HHPOPMALIMOHHOM MOJICTHPOBAHHUH, B TOM YHCIIE O MaTEMaTHYECKOM
MOJIeJTUPOBAHUH;

3HaHUE OCHOBHBIX AJTOPUTMHUYECKUX CTPYKTYpP UM yMEHHUE NPUMEHSTH STH 3HAHHS IS
MOCTPOCHHS AITOPUTMOB PEIICHUS 3a/1a4 110 UX MAaTEeMaTHIECKUM MOJIEIISIM;

YMEHHSI M HABBIKM COCTaBIICHHUS IMPOCTHIX MPOTPaMM IO MOCTPOCHHOMY alTOPUTMY Ha
OJIHOM M3 SI3bIKOB MPOTPaMMHPOBAHUS BBICOKOTO YPOBHSI,

YMEHUSI W HaBBIKK 3(PPEKTHBHOTO HCHOJIB30BAHUS OCHOBHBIX THUIIOB HPUKIIAJIHBIX
nporpaMm (MpUIIOKEHU) 00IIero Ha3HaYeHUs] 1 UHPOPMAIIMOHHBIX CUCTEM ISl PEIICHUS C UX
MOMOIIbI0 MPAKTHUYECKUX 3a/ay, BJaJeHHEe 0a30BBIMH HOpPMaMHU WH(OPMALUOHHOW ATHUKHU U
paBa, OCHOBaMHU WH(GOPMaIlMOHHON OE€30MaCHOCTH;

YMEHHE TPAaMOTHO HMHTEPIIPETUPOBATh PE3YJIbTAaThl PEIICHHs MPAKTUYECKUX 3adad C
MOMOIIBI0  MH(GOPMAIMOHHBIX  TEXHOJOTHH, MPHUMEHSATh IIOJydYeHHBIE pe3yJabTaThl B
NPaKTUYECKOH 1A TENbHOCTH.

[lenu u 3amaun u3ydyeHHs: MHPOPMATUKUA HAa YPOBHE OCHOBHOTO 00IEro oOpa3oBaHUs
OTIPENIENIIOT CTPYKTYPY OCHOBHOTO COJIEpXaHHS y4eOHOTO MpeaMeTra B BHUJAE CIEAYIOMINX
YETBIPEX TEMATUYECKUX PA3IEIIOB:

1upoBasi (PaMOTHOCTE;

TEOpPETUYECKHE OCHOBBI HHPOPMATUKH;

QITOPUTMBI U TIPOTPAMMHUPOBAHHE;

WH(POPMAIMOHHBIE TEXHOJIOTHH.

Ha u3yuenune nndopmatuku Ha 6a30BoM ypoBHe oTBoauTcsa 102 waca: B 7 kiacce — 34
yaca (1 gac B Henenmo), B 8 knacce — 34 gaca (1 gac B Heneno), B 9 knacce — 34 gaca (1 gyac B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Hudposasg rpaMOTHOCTH

KomnbroTep — yHuBepcajbHOe YCTPOHCTBO 00padOTKHU JAHHBIX

KomnbroTrep — yHUBEpcalbHOE BBIYHCIUTENBHOE YCTPOMCTBO, paboTaromiee 10
nporpaMmme. Tunbel KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOECHHBIE KOMIIBIOTEPHI,
CYMEepPKOMIBIOTEPHl. MOOHMIIBHEIE YCTPOICTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIIBIOTEpa M MX HasHaudeHue. [Ipomeccop. OneparuBHas u
JIOJITOBPEMEHHAs aMsATh. Y CTpOHCTBa BBOJIA U BbIBOJ1a. CEHCOPHBINA BBOJ, AATYMKH MOOUIIBHBIX
YCTPOMCTB, CPEACTBA OMOMETPUIECKOH ayTeHTU(DHKAIHIH.

Hcropuss pa3BUTHA KOMIIBIOTEPOB U MpOrpaMMHOro obecredyeHus. IlokoneHus
KOMIIBIOTEpOB. COBPEMEHHBIE TCHICHIIMHU PAa3BUTHsI KOMIIBIOTEPOB. CyNEepKOMIIBIOTEPHI.

[TapasienpHble BEIYUCIEHUS.

[lepconanbubiii koMmmbioTep. I[Iporeccop M ero xapakTepuUCTHKH (TakTOBas 4YacToTa,
paspsaHocTs). OnepaTtuBHas namsath. JloaroBpeMeHHas namsTh. Y CTpOWCTBA BBOJA U BBIBOJA.
OOBEM XpaHUMBIX JAaHHBIX (ONEpaTHBHAs MaMATh KOMIIbIOTEpa, KECTKUH U TBEPAOTEIIbHBIN
JIMCK, TOCTOSIHHAS IaMATh CMAapT(OHa) U CKOPOCTh 1OCTYIIA AJIS Pa3IMUHbIX BUJIOB HOCUTEIIEH.

TexHHKa 0€30NaCHOCTH | MpaBuiIa pabOThI HA KOMITBIOTEPE.

IIporpamMmbl 1 1aHHBIE

[Tporpammuoe oOecneueHne kommbtoTepa. IlpuknaagHoe mnporpamMMmHoe oOecredeHue.
CucremHoe mnporpamMMHoe obecneueHue. Cucremsl nporpammupoBaHus. [IpaBoBas oxpaHa
IporpaMM U JaHHbIX. becruiatHble M yclioBHO-OecruiatHble mnporpammbl. CBoOOgHOE
IPOrpaMMHO€E 0OecTieyeHue.

@aiinsl 1 nanku (katanoru). [Tpuniunsl noctpoenus ¢ainoBeix cucrem. [lomHoe mms
¢aitna (manku). Ilyte k ¢aitny (manke). Pabora ¢ ¢aiinmamu W Karajoramu cpeacTBaMu
ONEPALMOHHON CUCTEMBI: CO3JaHuE, KOITUPOBAHUE, IIEPEMEIIIEHNE, IEPEUMEHOBAHNE U y1AJICHUE
¢aitnoB u manok (karanoro). Tumbl ¢aitnoB. CpoiicTBa (QailioB. XapaKTepHbIE pa3Mepbl
GbailioB pa3NIUYHbBIX TUIOB (CTPAHUIA TEKCTA, JEKTPOHHAs KHUTa, (hoTorpadus, 3anuch NecHH,
BUJICOKJIMII, TOJTHOMETPaKHBIH (GWIbM). ApxXuBalus JaHHbIX. VIcroib30BaHHE MpoOrpamMM-
apxuBatopoB. Paitnosslit MeHemkep. [louck ¢aiinos cpeacTBamMu onepallioOHHON CUCTEMBI.

KomnbloTepHble BUPYCHI U Apyrue BpeAOHOCHbBIE MporpaMMbl. [IporpamMmel JUIst 3alIUThI
OT BUPYCOB.

Komnblorepusbie ceTn

OOvenunenue komnbioTepoB B ceTb. Cerb HMHTepHer. BeO-cTpanuma, BeO-caifr.
Crpykrypa amapecoB BebO-pecypcoB. bpaysep. IlouckoBsie cuctembl. [louck wHboOpMamuu mo
KIIIOYEBBIM CJIOBaM U 1O u300pakeHuto. JlocroBepHOCTh HHGpOpMaLWK, MOJY4YEHHOW U3
WNHurepHera.

CoBpeMeHHbIE CEPBUCHI HHTEPHET-KOMMYHHUKALUH.

CereBoil 3THKeT, 0a30Bble HOPMBI MH(POPMAIMOHHON 3TUKM U TMpaBa Ipu padoTe B
Unrepuere. Ctpareruu 0e3onacHoro noseaenus B UuTepuere.

Teopernueckne 0CHOBbI MHPOPMATHKH

HNudpopmanus u uHGOPMALHOHHbIE POLECCHI

Wudpopmariysg — 0HO U3 OCHOBHBIX MOHSITUI COBPEMEHHOM HAayKH.



Nupopmanns Kak CBENEHMs, NpPEJHA3HAYCHHbIE [UIS BOCIPUATHS YECIOBEKOM, U
uHpopMalus Kak JaHHbIE, KOTOPhIE MOT'YT OBITh 00pabOTaHbl aBTOMATU3HMPOBAHHOMN CUCTEMOIA.

JMCKpeTHOCTh JaHHBIX. BO3MOXHOCTD OMUCAHUS HEMPEPBIBHBIX O0BEKTOB U MPOIIECCOB €
HOMOILBIO JUCKPETHBIX JaHHBIX.

HHdpopMannoHHbIe POLECCHl — MPOLIECCHI, CBSI3aHHbIE C XpPaHEHUEM, IPeoOpa30BaHUEM U
nepenaden JaHHbIX.

IIpeacraBaenne nHpopmMauun

CumBon. Andaut. MomHuocts andabuta. Pa3zHooOpasue S3bIKOB U al()aBUTOB.
EcrectBenHble U (opManbHble s3bIKH. AJ(AaBUT TEKCTOB Ha PYCCKOM s3bIKe. JIBOMUHBIN
andasut. KonnyecTBo BCEBO3MOXKHBIX CIIOB (KOAOBBIX KOMOMHALMI) (PUKCUPOBAHHOM UIMHBI B
nBouyHoM andasure. IIpeoOpazoBanme mo0oro amdasBura kK gBoMYHOMY. KommuecTBo
Pas3IMYHbIX CJIOB (PUKCUPOBAHHON JUIMHBI B ajipaBUTE ONpPEEIEHHON MOITHOCTH.

KonupoBanue cumMBOJIOB OJHOrO andaBUTa C IOMOIIBIO KOAOBBIX CJIOB B JIPYroM
andaBute, KOJ0Bask TaOJIMIIA, IEKOIUPOBAHUE.

JBonunbiii xon. IlpencraBieHue NaHHBIX B KOMIIBIOTEpPE KaK TEKCTOB B JIBOMYHOM
andaBure.

NudpopmannoHHbiii 00bEM JaHHBIX. bUT — MHHHMManbHas eQUHMIA KOJIMYECTBA
uHPOpPMALUK — IBOMYHBIA pa3psan. EnuHunbl m3mepenns nHOOPMAIMOHHOTO 00bEMa TaHHBIX.
but, 0aiiT, kniobaiit, MerabanT, rurabair.

CkopocTb nepeauu JaHHbIX. ENMHUIBI CKOPOCTH Nepeauu JaHHbIX.

KonupoBanue texcroB. PaBHomepHbiil koa. HepaBHomephbiii kon. Koauposka ASCIL.
Bocsmubutabie KomupoBku. [lonstre o konupoBkax UNICODE. [lexonupoBaHue coOOIIEHHH ¢
UCTIOJI30BaHUEM PABHOMEPHOTO U HEpaBHOMEPHOTO Koaa. MHpopManmoHHbIid 00bEM TEKCTA.

Hckaxxenue nHdopMauy npu nepeaaye.

OOmee mnpexncraBieHue O LU(POBOM MPEACTaBICHUU ayAMOBU3YAIbHBIX M JAPYIHX
HETPEPHIBHBIX JJAHHBIX.

KomgupoBanue 1nBera. llsetoBbie Monenu. Mogens RGB. T'myObuna xonupoBaHus.
[Tanmurpa.

PactpoBoe 1  BekTOpHOe mpenacTaBieHue  u3oOpaxkeHuil. Ilukcenb.  Ouenka
MH(OPMaLIMOHHOTO 00BEMA rpapuecKuX JAHHBIX I PACTPOBOTO N300paKEHUS.

Koauposanue 3Byka. Pa3psiniHocTs 1 yactoTa 3anucu. KoanuecTBo kaHaJIOB 3aluCH.

OrneHka KOJIMYECTBEHHBIX IApaMETPOB, CBSA3aHHBIX C NPEACTABICHUEM U XpaHEHUEM
3BYKOBBIX (paiisIoB.

NHpopmManoOHHBIE TEXHOJIO0THH

TexcToBbIE TOKYMEHTBI

TekcToBble JOKYMEHTHI M UX CTPYKTYpHbIE 3JI€MEHTHI (CTpaHHIla, ab3all, CTpOKa, CJIOBO,
CUMBOII).

TekcToBBIN MpollecCOp — MHCTPYMEHT CO3/aHus, PeAaKTHUPOBaHUS U (OpMaTHPOBAHUS
TtekcToB. IlpaBmia Habopa Tekcra. PenaktupoBanue Tekcra. CpoiicTBa cumBojoB. lpudr.
Tunbl mpudToB (pydneHble, C 3aceykamMy, MOHOMIMpHHHBIE). [lomyXupHOE M KypCHBHOE
Hauepranue. CBoiicTBa ab3aleB: TpaHMIbI, a03alHBIM OTCTYI, HMHTEPBaj, BbIpaBHUBAHHE.
[Tapametpsl cTpanuipl. CtuneBoe GpopmMaTupoBaHUe.

CrpykrypupoBaHue WH(GOPMALUU C TOMOIIBIO CHUCKOB U Tabnui. MHOTroypoBHEBBIE
cnucku. JlobaBneHune TabnuIl B TEKCTOBBIE TOKYMEHTHI.



BcraBka m300pakeHH B TEKCTOBBIE JOKYMEHTHI. OOTeKkaHHEe H300paKEHUUM TEKCTOM.
BrxroueHre B TEKCTOBBINM JOKYMEHT AWarpamm, (hopmyn, HymMepaluu CTpaHUIl, KOJIOHTHTYIIOB,
CCBUIOK U JPYTUX 3JIEMEHTOB.

IIpoBepka nmpaBonucanus. PaccranoBka nepeHocoB. 1'0n0coBoit BBOJ TekcTa. OnTHYeCKOe
pacnio3HaBanue Tekcta. KommbroTepHslii nepeBon. Vcnonb3oBanue cepBucoB MHTepHeTa amns
00paboTKH TEKCTA.

KoMmnblorepuas rpagpuka

3HaKOMCTBO ¢ TrpaduyecKUMH penakropamu. PacTtpoBbie pucyHku. lcnonb3oBaHue
rpaduuecKux MPUMHUTUBOB.

Omnepanyu  penakTUpoBaHus rpaduyeckux OOBEKTOB, B TOM 4HCIE LUPPOBBIX
dororpaduii: mM3MeHeHHE pa3Mepa, OOpe3ka, MOBOPOT, OTpakeHHe, pabora ¢ oOJacTIMU
(BBIICIIEHUE, KOTTMPOBAHKE, 3aJIUBKA LIBETOM ), KOPPEKILIMSI 1IBETa, IPKOCTU M KOHTPACTHOCTH.

Bektopnast rpaduxa. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CpEICTBaMU
TEKCTOBOTO TIPOLIECCOpa WJIM JPYyrux mporpamm (mpuiiokeHuit). JloOGaBieHHE BEKTOPHBIX
PUCYHKOB B IOKYMEHTHI.

MyJabTuMeuiiHbIe Pe3eHTANNU

[TonroroBka MyJabTUMEIUWHBIX mpe3eHTanuil. Cnaiin. Jlob6aBreHue Ha ciaiij TekcTa U
n3o0paxxenuil. Pabora ¢ HECKOIBKUMHU CIIaliIaMU.

JobaBiienne Ha ciaiij] ayIMOBU3YyaIbHBIX TAHHBIX. AHUMAIHS. [ UIIepCChUIKY.

8 KUIACC

Teopernvyeckne 0CHOBbI HHPOPMATHKH

Cucrembl cUncIeHHs

Hemo3unmonHple W TO3WIIMOHHBIC CHCTeMBI cuuciieHus. Andasur. OcHOBaHUE.
Pa3Bépuyras dopma 3ammcu uucna. [lepeBoa B AECITUUHYIO CHUCTEMY YHWCEN, 3alHCAHHBIX B
JIPYTUX CUCTEMaX CUHCIICHHUS.

Pumckas cucrema cuucneHus.

JBonunas cuctema cuucieHus. IlepeBoa menbix umcen B mpenenax oT 0 mo 1024 B
JBOMYHYIO CHCTEMY CUHClIeHus. BocbmepuuHas cuctema cuucinenus. llepeBox uymcen wu3
BOCHMEPUYHOU CUCTEMBI B IBOMYHYIO U JECITHUHYIO CHCTeMbI 1 o0patHo. [llecTHannaTepuynas
cuctema cuucneHus. IlepeBon umcen U3 IIECTHAALATEPUYHON CHUCTEMBI B JBOHYHYIO,
BOCHBMEPUYHYIO U JCCITHYHYIO CHCTEMBI H 00paTHO.

ApudmeTrnueckue onepanuy B IBOUYHON CUCTEME CUUCTICHUSI.

DJieMeHTbl MaTeMATH4YeCKOi JJOTUKH

Jlormueckue BbICKa3biBaHMs. Jlormdyeckue 3HAUEHUS BBICKA3bIBAHUN. DIEMEHTApHBIE U
COCTaBHBIE BBICKa3bIBaHUs. Jlormueckwe omnepamuu: «i» (KOHBIOHKIHUS, JIOTHYECKOE
YMHOXXEHHE), «WIH» (IU3BIOHKINSA, JOTHYECKOE CIIOKEHHUE), «HEe» (JJOTMYECKOe OTpPUIIAHHE).
[Tpuoputer norudeckux omneparnuii. OnpeneneHne HICTHHHOCTA COCTABHOTO BBICKA3bIBAHUS, €CITU
M3BECTHBI 3HAYCHHsI ICTUHHOCTH BXOJSIIUX B HETO AJIEMEHTapPHBIX BbICKa3bIBaHM. Jlornyeckue
BbIpakeHHs. [IpaBmiia 3amuCH JIOTHYECKHUX BhIpakeHHWH. [locTpoeHue TaOIUI] MCTHHHOCTH
JIOTUYECKHUX BBIPAKCHHM.

Jlorudeckuie 371€MEeHThI. 3HAKOMCTBO C JIOTUHYECKUMHU OCHOBAaMHU KOMIIBIOTEPA.

AJITOPUTMBI M MPOrPAMMHPOBAHHE

HMcnoTHUTEIN ¥ AJITOPUTMBL. AJITOPUTMHYECKHE KOHCTPYKIINH



[Toustue anroputma. McnoiHUTENM anropuTMOB. AJITOPUTM Kak IUIAH YOpPaBICHUS
VCIIOJTHUTEIIEM.

CgoiictBa anroputma. CrnocoObl 3amucu anroputMma (CIOBECHBIH, B BHJE OJIOK-CXEMBI,
nporpamma).

AJnroputMuuYecKkue KOHCTpYKUMH. KoHCTpykuusi «ciempoBaHue». JIMHEHHBIA alropuTM.
OrpaHu4eHHOCTh JIMHEHHBIX aJTOPUTMOB: HEBO3MOXKHOCTb IPEAYCMOTPETh 3aBUCUMOCTh
[IOCJIEI0BATEILHOCTH BBIIOJIHIEMbIX JEHCTBUI OT UCXOAHBIX JaHHbIX.

KoHcTpyKiusi «BeTBIeHUE»: MOJIHAS U HemoyHas (opMbl. BolloHEHNE U HEBBINOTHEHNE
yclioBuUs (MICTUHHOCTD U JIOKHOCTh BbICKa3bIBaHUs ). [IpocThie U cocTaBHbIE YCIOBUS.

KoHCTpyKIIUsl «IOBTOPEHMS»: LMKIBI C 3aJaHHBIM YHUCIOM IOBTOPEHUH, C YCIOBUEM
BBIIIOJIHEHMS], C IEPEMEHHOM LIUKJIA.

Pa3zpabotka anst GpopMalbHOTO HCIIOJIHUTENS AITOPUTMA, MPUBOISAIIETO K TpedyeMomy
pe3ynbTaTy MpU KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX aJrOPUTMOB C
UCIIOJIb30BAaHUEM IIMKJIOB M BETBJIEHUM JJs yIpaBieHUs (OpMajabHbIMU HCIOJIHUTEISAMH,
takuMu Kak Pobor, Yepenamka, Yepréxuuk. BrimoiHeHHe anropuTMOB BPYUHYIO U Ha
KoMmmbroTepe. CHHTaKCHUECKUE U JIorThueckue omuoku. OTKa3bl.

SI3BIK MIPOrpaMMHUPOBAHUS

S3pik  mporpammupoBanusi  (Python, C++, [Ilackans, Java, C#, IlkonbHbIii
AnroputMuyeckuit S3bIK).

CucreMa nporpaMMHUpPOBaHUs: PEIaKTOP TEKCTa MPOrpaMM, TPAHCIATOP, OTIATUHUK.

[lepemenHas: turm, umsi, 3HaueHue. Llenble, BelecTBEeHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.

Omnepatop mnpucBauBaHus. ApHUPMETHYECKHE BBIPAKEHUS U TOPSIOK HX BBIYHCIICHHUS.
Omnepanuy ¢ 1eNIbIMU YUCIIaMU: LEI0YUCIEHHOE JEJIEHNE, OCTATOK OT JIEJICHUS.

BerBnenus. CoctaBHble YCIOBHS (3alHUCh JIOTUYECKUX BBIPAKEHUN HA U3y4aeMOM S3bIKE
nporpaMMupoBanus). Haxoxxenue MUHUMyMa U MakCUMyMa U3 JIBYX, TPEX M YETBIPEX YHCEl.
Pemenne kBagpaTHOro ypaBHEHHMsI, UMEIOIIETO BEIIECTBEHHbIE KOPHHU.

Jlnanorosast oTJIaJjka MporpaMm: MOIIAroBO€ BBINOJIHEHHE, TPOCMOTp 3HAYEHUN BEJINYMH,
OTJIaJI0YHBIN BBIBOJI, BEIOOP TOUKH OCTAHOBA.

[Tukna ¢ ycnoBueM. Anroput™ EBknuaa 11 Haxox1eHUsT HAaMOOJbIIEro o0IIero AemuTens
JBYX HaTypaJIbHbIX 4Hcell. Paz0ueHue 3anucu HaTypajJbHOTO YMCia B MO3ULIMOHHON CHUCTEME C
OCHOBaHHEM, MEHbIIUM WX paBHbIM 10, Ha OTAEIbHBIE TUPHI.

[Tuks ¢ nepeMeHHOW. AITOPUTMBI IPOBEPKH JAEIUMOCTH OJHOIO LIEJIOT0 YKciia Ha APYTroe,
IIPOBEPKU HAaTYPAJIbHOI'O YMCIIA HA TIPOCTOTY.

OOpaboTka  CHUMBOJBHBIX  JaHHBIX. CHMBOJIBHBIE  (CTPOKOBBIE)  IIE€PEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. Iloacdyér wacTOThl TOSABIEHUS CHUMBOJIA B CTpPOKE.
Bcerpoennbie pyHKIMM 1711 00pabOTKU CTPOK.

AHaJIM3 aIrOPUTMOB

Omnpenenenre BO3MOXKHBIX pPE3YyJIbTaTOB pabOTHI ajlropuTMa MpU JaHHOM MHOXKECTBE
BXOJIHBIX JAHHBIX, ONpEAENIEHUE BO3MOXKHBIX BXOJHBIX JAHHBIX, HNPUBOISAMIMX K JaHHOMY
pe3yJbTaTy.



9 KVIACC

Hudposasg rpaMOTHOCTH

I'nob6anbHas cerb UHTEpHET M cTpaTeru 6e30MacHOro MoBeeHus B Heil

I'moGanbras cerb WutepHer. IP-agpeca y3ioB. CeTeBoe XpaHEHHE NaHHBIX. MeTombI
WH/IMBUYaJIbHOTO ¥ KOJUIEKTUBHOI'O pa3MelleHus: HoBoi uHpopmanuu B MHTepHeTe. bonbine
JaHHbIe (MHTEPHET-/1aHHbIC, B YACTHOCTH JIaHHBIC COI[MATIbHBIX CETEH).

[Tonsitrie 06 MHMDOPMAIMOHHOW OE30MACHOCTH. YTPO3bl HH(OPMAIIMOHHON 0€30MacHOCTH
npu pabore B IyI00aNbHOM ceTM M MeTonbl NpoTuBojeiicTBus uM. llpaBmiia Ge3omacHoi
ayreHTHU(uKauuu. 3ammTa Jau4HOW uHpopmauuu B MHrepHere. bezomacHele cTpaTeruu
nosenenus B Murepnere. [IpenynpexaeHrne BOBICUEHUS B JECTPYKTUBHbIE U KPUMHUHAIIbHBIC
(bopMBI ceTeBOi aKTUBHOCTH (KHMOSpOYIITUHT, (GUIITUHT U Apyrue GopMmbI).

PaGora B uHGOpMANMOHHOM NMPOCTPAHCTBE

Bunapsl nestensHocTH B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHUKAILIMOHHBIE CEPBHUCHI
(mouroBast cmyx0a, BHIEO-KOH(PEPEHI-CBA3b M JAPYrHe), CHPaBOYHBIC CIYXObI (KapThl,
paciucaHusl ¥ IPyTHUe), MOUCKOBBIC CITYXKOBI, CITY>KObI OOHOBIICHUS TPOTPAMMHOTO 00ECTICUCHUS
u japyrue ciayxO0bl. CepBHCHl rocynapcTBeHHbIX Yyciayr. OOnayHble XpaHWIMINA JAHHbIX.
CpencTBa COBMECTHOM pa3pabOTKU AOKYMEHTOB (oHIaiH-oducel). IIlporpaMmmHoe oGecrieueHue
Kak BeO-CepBUC: OHJIAWHOBBIE TEKCTOBBIE W TpadUUecKue pPEIaKTOphl, Cpedbl pa3pabOTKh
POTPaMM.

Teopernvyeckne 0CHOBbI HHPOPMATHKH

MozaeaupoBanne Kak MeTO/ IO3HAHUS

Mogenb. 3amauu, pemiaeMbie ¢ TOMOIIBIO MojenupoBanus. Kiaccudukanum mopaene.
MarepuanpHbie (HaTypHbIE) W HMH()OpPMAIMOHHBIE MOJenu. HempepblBHBIE W JHUCKPETHBIC
monenu. Mmuranmonnele wmopaenu. Mrposele mozgenu. OlieHKa aJleKBaTHOCTH  MOJENU
MOJIEIUPYEMOMY OOBEKTY M LIEISIM MOJICIMPOBAHUS.

Ta6muunbie monenu. Tabnuia kak MpeICcTaBIeHUE OTHOIICHHUS.

baser nannbix. OT00p B TaOIUIE CTPOK, YAOBIECTBOPSIONINX 3aIaHHOMY YCIIOBHIO.

I'pad. Bepmmna, pedpo, myts. OpHeHTUPOBaHHbIE U HEOPHUEHTUPOBaHHbIE Tpadbl. [nnHa
(Bec) peOpa. BecoBas marpuma rpada. [nuua nytu mexnay BepumHamu rpada. I[lomck
ONTUMaJIbHOTO MyTH B rpade. HayanbHas BepmnHa (MCTOYHUK) U KOHEUHAs BepIIMHA (CTOK) B
OpUEHTHPOBAaHHOM rpade. BrrumcieHne KoiauuecTBa MyTeH B HANPABICHHOM AaIlMKINYECKOM
rpage.

HepeBo. Kopenb, BepmmnHa (y3en), Juct, pedbpo (ayra) naepeBa. Brwicotra nepesa.
[Tonnepeso. IIpumeps! ucnonab3oBaHus AepeBbeB. Ilepebop BapaHTOB C MOMOIIBIO JIEpeBa.

[TonsTHE MaTeMaTHYecKOW MOJeNnu. 3ajadu, pemaeMble ¢ MOMOIIBI0 MaTeMaTHYECKOTO
(KOMIBIOTEPHOTr0) MoAeIupoBanus. OTInYMe MaTeMaTUYecKol MOJETN OT HaTypHOH MOJAETH U
OT CJIOBECHOT'O (JINTEPATYpPHOI0) OMHMCAaHUS OOBEKTA.

Oranbl  KOMIBIOTEPHOTO  MOJIEIMPOBAHUS:  TOCTAaHOBKA  3aJjauyd,  IOCTPOECHHE
MaTeMaTHYeCKOW  MOJENW, TMpOrpaMMHAs — pealHu3alus, TEeCTHPOBAHWE, IPOBEACHUE
KOMITBIOTEPHOT0 SKCIIEPUMEHTA, aHAIIU3 €r0 Pe3yIbTaTOB, YTOUHEHHUE MOJIEIH.

AJITOPUTMBI U IPOrpaMMHPOBaHHE

Pa3paGoTka aJropuTMoB U NporpamMm

Pa3Ouenue 3amaun Ha mnoja3agauu. CocTaBieHHE aNTOPUTMOB M TporpamMm c
UCTIOIb30BAaHUEM BETBJICHHW, IIMKJIOB M BCIIOMOTATEIFHBIX QITOPUTMOB [UIS YIIPaBICHUS



ucnojgHuTesneM PoOOT minM ApyruMu HCTIOTHUTENSIMHU, TaKUMH Kak Yepenamika, UepTExXHUK U
JIPYTUMU.

Tabnuunple BenmuuuHbl (MaccuBbl). OnmHOMepHbIe MaccuBbl. CoCTaBlieHME W OTJIaJKa
pPOrpaMM, peaju3yloIIUX THUIOBBIE alTOPUTMbI 0OPaOOTKH OJJHOMEPHBIX YHCIOBBIX MacCHBOB,
Ha OJHOM H3 s3bIKOB mporpammupoBanust (Python, C++, Ilackans, Java, C#, IlkonbHbIN
AnroputMuyeckuil  SI3bIK): 3allOJIHEHHWE YHCIOBOIO MacCuBa CIydallHBIMM YHUCIIaMHU, B
COOTBETCTBUH € (GOPMYIION WM MyTEM BBOJA YHCEN, HAXOKICHUE CYMMBI 3JIEMEHTOB MacCHUBa,
JUHEWHBIA TIOMCK 3aJlaHHOr0 3HAY€HUsI B MACCHBE, IOJCYET DIIEMEHTOB MacCHUBa,
YIOBJETBOPSIONINX 33JaHHOMY YCJIOBHUIO, HAaXOXKJIEHHE MHUHUMAIBHOTO (MaKCHMAaIbHOIO)
asieMeHTa MaccuBa. COpTUPOBKA MacCHUBa.

OO6paboTka TOTOKAa  JaHHBIX:  BBIYUCICHHE  KOJUYECTBA, CYMMBI,  CpEIHEro

apuMeTUIEeCcKoro, MUHUMAaJIbHOTO u MaKCHMaJIbHOTO 3HAYEHUS AJIEMEHTOB
MOCJIEI0BATEIbHOCTH, YAOBIETBOPSIONIUX 3a/IaHHOMY YCJIOBHIO.
Yupasienue

VYnpasnenne. Curnan. OOparnasi cBs3b. [lonmydeHue curHasoB OT HU(POBBIX JATYMKOB
(kacaHusi, pacCTOSIHMSL, CBETA, 3ByKa U Jipyroro). [Ipumeps! Hcrosib30BaHus IPUHLIKMIIA OOpaTHON
CBSI3U B CHUCTEMax YIPaBJIEHUS TEXHUYECKUMH YCTPOMCTBAMHU C IOMOIIBIO JaTYUKOB, B TOM
Yrcie B pOOOTOTEXHUKE.

[Ipumeppl  poOOTH3MPOBAHHBIX CUCTEM  (cHCT€Ma  yNpaBICHUS  JIBIDKEHHEM B
TPAHCHOPTHOM cHcTeMe, CBapouyHas JIMHUS aBTO3aBOJa, ABTOMATU3MPOBAHHOE YIpPAaBICHHE
OTOIICHHMEM JI0OMa, aBTOHOMHAasl CHUCTEMa YIpaBJICHUS TPAHCIOPTHBIM CPEACTBOM U Jpyrue
CUCTEMBI).

HNHpopManOHHBIE TEXHOJTOTHH

DJIeKTPOHHBbIE TAOJIUIIbI

[TonsTue 00 351eKTPOHHBIX Tabnuuax. THMBI JAHHBIX B sYEHKaX 3JEKTPOHHOW TaOJIUIBI.
PenaxtupoBanue u popmarupoBanue tabnui. BerpoeHHble pyHKIMM JUIsl TOMCKA MaKCUMYyMa,
MUHUMYMa, CYMMbI U cpefHero apudmerndeckoro. COpTUpOBKa JaHHBIX B BBIIECICHHOM
nuanazoHe. IlocTpoenune guarpamMM (THCTOrpamMMa, KpyroBas —JAMarpamma, TOYeyHas
nuarpamma). Beibop tumna nuarpamMmsl.

[IpeoOpazoBanue Gpopmys npu KonupoBaHuu. OTHOCHUTENbHASI, a0COTIOTHAS U CMEIIaHHAs
azpecanusi.

VYciioBHBIE BBIUMCIIEHUS B 3JIEKTPOHHBIX Tabnuax. CyMMHpPOBaHUE U MOACUYET 3HAUCHUH,
OTBEYAIOIIUX 33JaHHOMY ycioBHio0. OOpaboTka OonbIIMX HAOOPOB JaHHBIX. YHCIEHHOE
MOJIEJTMPOBAHUE B 3JIEKTPOHHBIX TAOIUIAX.

HNudopmannonHbie TEXHOJOTHH B COBPEMEHHOM 00111eCTBe

Ponp MHGOpPMALMOHHBIX TEXHOJOTHH B Pa3BUTUM HKOHOMMKHM MMpa, CTPaHbl, PETHOHA.
OTKpbITBIE 00pa30BaTEIbHbIE PECYPCHI.

[Ipodeccun, cBsizaHHble ¢ HMHPOPMATHKOM U WHGOPMAIMOHHBIMU TEXHOJOTUSIMU: BeO-
Tu3aiiHep, MPOrpaMMHUCT, pa3paboTUUK MOOWIBHBIX MPUIIOKEHUH, TECTUPOBILUK, apXUTEKTOP
IPOTPaMMHOT0 00ecrieueH s, CHEIUAIHCT 110 aHATU3Y JaHHBIX, CHCTEMHBINA aJIMUHUCTPATOP.



IIVTAHUPYEMBIE PE3YJIbTATDI OCBOEHMA IMPOI'PAMMBbI 11(0)
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

N3yuenne MHPOPMATUKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS HANpPaBICHO Ha
JOCTHKEHHE OOYYaIOUUMUCS JMYHOCTHBIX, METalPEIMETHBIX M TMPEIMETHBIX pPEe3ylIbTaToOB
OCBOEGHUS COJIEpKaHusl yueOHOro MmpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JluyHOCTHBIE PpE3yNbTAaThl MMEIOT HAMpPaBICHHOCTh HA PEIICHHE 3a/7a4 BOCHUTAHUS,
Pa3BUTHUA U COLUATU3AIUHN 00YYAIOIINXCS CPEICTBAMHU Y4EOHOT 0 IIpeaMeTa.

B pesynbrare usyueHuss uHGOpPMATUKH HAa YpOBHE OCHOBHOIO 00Iero oOpa3oBaHUs Y
oOyuaromierocst Oynyt c(hopMHUpPOBaHBI CIESIYIOIINE TNIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTPHOTHUYECKOT0 BOCTIUTAHUSA:

[IEHHOCTHOE OTHOILIEHHE K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY U HAYYHOMY
HACJIEIUIO, TTOHUMaHue 3HaueHuss WHOPMATUKU KaK HayKd B JKU3HH COBPEMEHHOTO O0IIECTBa,
BJIQJICHUE JIOCTOBEPHOU MH(POPMAIUEH O MEePEIOBBIX MHUPOBBIX U OTEYCCTBEHHBIX JOCTHUKCHHSIX
B oOnactu MH()OPMATUKH W UHPOPMAIMOHHBIX TEXHOJIOTHHA, 3aHHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX O UG POBOI TpaHCHOPMAIIUU COBPEMEHHOTO OOIIIECTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OpUEHTAIMSI HA MOpPAJIbHBIC IIEHHOCTH W HOPMBI B CHUTYaIlMSX HPABCTBEHHOTO BHIOOPA,
TOTOBHOCTH OLICHMBATh CBOE IMOBEJCHUE U MOCTYIKH, a TAK)KE MOBEJICHUE U TOCTYIKHU JAPYTUX
JIOJE C TMO3MIMKM HPABCTBEHHBIX M IPABOBBIX HOPM C Y4YETOM OCO3HAHHs MOCJIEICTBUN
MOCTYIKOB, aKTUBHOE HEMPHUITHE aCOIMATBLHBIX TIOCTYNKOB, B TOM uucie B UHTepHeTe;

3) rpakIaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUE O COIMAIBHBIX HOPMAaxX W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJJIEKTHUBE, B TOM YHCJIE€ B COLUAIBHBIX COOOIIECTBAaX, COOMIOACHHE MPaBMI 0€30MaCHOCTH, B
TOM YHCJIE€ HABBIKOB 0€30MaCHOTO MOBEACHHSI B MHTEPHET-CPE/Ie, TOTOBHOCTh K Pa3HOOOPa3HOU
COBMECTHOM JESATEIHHOCTU TPU BBITIOJHEHUH YYEOHBIX, TO3HABATEIbHBIX 3aJad, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpoOIecce ITOH
yueOHOM J1eATeIbHOCTH, TOTOBHOCTh OIICHHBATh CBOE MOBEJCHUE U MOCTYIKH CBOMX TOBapHILEH
C IO3ULIUM HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MMOCTYIKOB;

4) neHHOCTelH HAYYHOI0 MO3HAHMA:

c(hopMUPOBAHHOCTH MHPOBO33PEHUECKUX MpEICTaBICHUI 00 uHpopmanuu,
WH(GOPMALIMOHHBIX ~ MpolleccaX W HHQPOPMAIMOHHBIX TEXHOJIOTHUSX, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U OOIIECTBEHHON MPAKTUKU U COCTABISIONINX 0a30BYIO
OCHOBY JUIsl TOHUMAaHUS CYIITHOCTH HAyYHOH KapTUHBI MHUPA;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pazoBaH1I0, 0CO3HAHHOMY BBIOOPY HAMpPaBIEHHOCTH U YPOBHS 00y4YeHHUS B JaIbHEUIIEM;

OBJIQJICHME OCHOBHBIMU HAaBBIKAMHU HCCIEIOBATEIbCKON JEATEIbHOCTH, YCTAHOBKA Ha
OCMBICIICHHE ONBITAa, HAOMIOEHUHN, TOCTYIKOB W CTPEMJICHHE COBEPIICHCTBOBATh IYTH
JTOCTYOKCHUS] MHANBUIYaTbHOTO U KOJUIEKTUBHOTO OJIArOTIONYYHS;

chopMuUpOBaHHOCTh ~ MH(GOPMAITMOHHOW  KyJAbTYpbl, B TOM  YHCJI€  HaBBIKOB
CaMOCTOSITENILHON PabOThI ¢ Y4EOHBIMHU TEKCTAMU, CIIPABOYHOMN JINTEPATYpOH, pa3HOOOpa3HBIMU
cpeacTBaMu MHGOPMAIMOHHBIX TEXHOJOTUH, a TaKKe YMEHHS CaMOCTOSTENbHO OIPEAeTsTh
LeIu CcBOero oOyuyeHus, CTaBUTh U (opmynupoBaTh JUisi ceOs HOBBIE 3aJaud B yu€le U
MO3HABATEJIbHON JICSITEIbHOCTH, pa3BUBAaTh MOTHBBI W HMHTEPECHl CBOEH TO03HABATEIHLHOMN
JeATEIbHOCTH;



5) popmupoBaHus KyJbTYPbI 310POBbSA:

OCO3HAaHHE LIEHHOCTH >KM3HH, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 370POBbIO, YCTAHOBKA
Ha 3JI0pOBBII 00pa3 *XHM3HHM, B TOM YHUCIE U 32 CUYET OCBOEHHUS W COOIOAEeHUs TpeOOBaHUI
0e30MacHOM KCIUTyaTallluy CPeICTB HHHOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

6) TPy10BOT0 BOCIIUTAHMS:

MHTEpeC K MPaKTUYECKOMY M3yYeHHIO Mpodeccuil 1 Tpyaa B cdepax npodeccuoHaIbHON
NEeSITeIbHOCTH, CBS3aHHBIX C HMH(OPMATHKOW, MPOrpaMMHUPOBAHUEM M WH(POPMALMOHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMHU Ha JIOCTH)KEHUSAX HAYKH WH(GOPMATUKU U HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBII BHIOOpP W TOCTPOECHUE WHAMBHUIYAIbHOH TpAaeKTOpUU OOpa3oBaHUS U
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEIH;

7) IKOJI0rH4eCKOro BOCIMTAHMS:

OCO3HaHHE II00ALHOTO XapakTepa SKOJOTHUYECKUX MPOOJIeM U IMyTel X pelleHus, B TOM
yHclie ¢ y4ETOM BO3MOKHOCTEN NH(POPMALIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUM;

8) amanranum oOydamomerocsi K H3MEHSIONIMMCH YCJOBHUSIM COLHMAJBHOH U
MPUPOJIHOM Cpe/bl:

OCBOEHHE OOYyYaIOUIUMUCS COLMATBHOIO OIbITa, OCHOBHBIX COIIMANBHBIX POJICH,
COOTBETCTBYIOIIIMX BEAyIIeH JeATENbHOCTH BO3pacTa, HOPM H TMpaBWiI OOMIECTBEHHOTO
noBeJeHHS, (POPM COIMATBHON JKU3HU B TPYIMIIAX U COOOIIECTBAX, B TOM YHCIIE CYIIECTBYIOIINX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METANPEAMETHBIE PE3YJIbTATHI

MertamnpenMeTHbIE PE3yJIbTaThl OCBOCHUS TPOTpaMMBbl 1O HH(OPMATHKE OTPAKAIOT
OBJIAJICHUE YHUBEpCaIbHbIMU y4eOHBIMU JENCTBUAMU — [I03HABATEIIbHBIMH,
KOMMYHUKATUBHBIMU, PETYJIATUBHBIMH.

ITo3naBaTe/bHBIE YHMBepPcaJIbHbIe YUeOHbIe 1elicTBUSA

ba3oBble 1oruyeckue AelicTBus:

yYMEHHUE OIpeNeNaTh MOHATUS, cO3[aBaTb OOOOILIEHMs, YCTAaHABJIWBaTh AaHAJIOTHH,
KJIaccu(UIUpOBaTh, CaMOCTOSITEIbHO BBHIOMPATh OCHOBAHUS U KPUTEPUH Ul KiaccU(UKaIUH,
YCTaHABIIMBATh INPUYUHHO-CIEACTBEHHBIE CBS3HM, CTPOUTH JIOTMUYECKHE PACCYXACHMs, NENaTh
YMO3aK/II04eHNs (MHAYKTUBHbIE, IEAYKTUBHBIE U 110 aHAJIOTUHN) U BHIBOJIBI;

YMEHHE CO3/7aBaTh, IPUMEHITh U MPEOOPA30BbIBATh 3HAKU U CUMBOJIbI, MOJIETN U CXEMBbI
JUIS pelleHns: y4eOHBIX U O3HABATENbHBIX 33/1a4;

CaMOCTOSITENIbHO BBIOMpaTh CIOCO0 pelleHus yueOHOH 3afauu (CpaBHHBATh HECKOJIBKO
BapMaHTOB pEUIeHMs, BbIOMpaTh HauOoJee NOAXOAAIMMM C Yy4ETOM CaMOCTOSITEIILHO
BbI/IETICHHBIX KPUTEPHUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

(dbopMynHpOBaTh BOIPOCH], (PUKCHPYIOLIUE Pa3pblB MEXIY pEaJbHBIM M KeIaTeIbHbIM
COCTOSTHUEM CUTYyalllH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABINBATh HCKOMOE U JIAaHHOE;

OLICHMBAaTh HAa MPUMEHHMOCTb U JOCTOBEPHOCTh HHGOpPMAIUIO, MOIYYEHHYIO B XOJ€
UCCIIEJOBAHMSI,

IPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE TPOIECCOB, COOBITUH U HX
MOCJIEACTBHSI B aHAJIOTUYHBIX WIJIM CXOJIHBIX CUTYallUAX, a TAK)KE BBIABUTATDH MPEATION0KEHHS 00
UX Pa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.



Patora ¢ unopmaunmeii:

BBISBIIAITH NeUIUT WHPOPMAIMH, JAHHBIX, HEOOXOIUMBIX ISl PEIICHUS MOCTAaBICHHOU
3a7a4H;

NPUMEHSTh pa3jMYHbIe METOJbI, MHCTPYMEHTHI W 3allpoChl IMPU IIOUCKE W OTOOpe
WH(GOPMAIlMM WM JAHHBIX W3 HMCTOYHHKOB C YYETOM INIPEUIOKCHHOW YYeOHOW 3aaadd U
3a/IaHHBIX KPUTCPHUEB;

BEIOMpaTh, AHAIM3UPOBATh, CUCTEMATH3UPOBATH WM HWHTEPIPETUPOBATH WH(HOPMAIUIO
pa3IMYHbIX BUJOB B (DOPM MPEICTABICHMS;

CaMOCTOSITCNIbHO BBIOMpaTh ONTUMAJIbHYIO (OpMy TMpeacTaBiecHUs HWHOOPMALUUA U
WUTIOCTPUPOBATH pellacMble 3a7aud HECIIOKHBIMU CXEMaMH, JTuarpaMMaMi, WHOU Tpadukoi u
UX KOMOMHALIMSAMU;

OIICHMBATh HAJIE&KHOCTh WH(GOPMALMU IO KPUTEPHUSAM, MPEUIOKCHHBIM YUUTEIEM WIN
c(hOpMYJIMPOBAHHBIM CAMOCTOSTEIILHO;

3¢ (HEeKTHBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelCTBHUS

Oo0wmenue:

COMOCTABJISATH CBOU CYXKJEHHS C CYXKICHUSMU JPYTHX YYaCTHUKOB JHAJIOTa,
0OHapyXUBaTh Pa3ININE U CXOICTBO MO3UIIHIA;

HY6J'II/I‘-IHO MMpEaACTaBJIATb PE3YIbTATBL BBIITIOJIHCHHOT'O OIIbITA (BKCHepI/IMeHTa,
HCCJICIOBAHMS, IPOEKTA);

CaMOCTOSITENIbHO BBIOMpATh (QopMaT BBICTYIUICHHS C YYE€TOM 3a/ay MPE3CHTAUU U
0C06€HHOCTCI\/JI aAyaAuTOpPUN U B COOTBECTCTBUU C HUM COCTABJIATH YCTHBIC U TIMCbMCHHBIC TCKCTEI C
HCIIOJIb30BAHUEM UIIIOCTPATUBHBIX MAaTCPUAJIOB.

CoBMecTHas1 1eATeIbHOCTD (COTPYAHUYECTBO):

MOHUMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOTHI TpU
pelIeHNH KOHKPETHON Mpo0OJIeMBbl, B TOM YHCIIE€ IPU CO3JaHUH UH(DOPMALIMOHHOTO MTPOIYKTa;

IPUHUMAThH 1I€JIb COBMECTHON HMH(OPMAIlMOHHOW AESITENbHOCTH MO cOopy, 0OpaboTke,
nepenave, Gpopmanuzanuu UHGOpPMAIMK, KOJUIEKTUBHO CTPOUTH ACHCTBHS MO €€ JOCTHKEHHIO:
pacmpeaensiTh PojiH, JOTOBapUBATHCA, 0OCYKIATh MPOIIECC U Pe3yIbTaT COBMECTHON pabOTHI;

BBITNOJHATh CBOIO 4YacTh paboOThl ¢ MH(poOpMmared min MHGOPMALMOHHBIM IMPOIYKTOM,
JIOCTUTAs] KAYeCTBEHHOTO PEe3yJIbTaTa 10 CBOEMY HAINPABJICHHUIO U KOOPIUHUPYSI CBOU JCHCTBUS
C IPYTUMU YJI€HAMH KOMaH/IbL;

OIICHMBATh KA4€CTBO CBOETO BKJIaJa B OOIIMII MHPOPMAIIMOHHBIN TPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS;

CpaBHUBATL PE3YJIbTATBI C I/ICXO)IHOI\/’I 33}13‘16171 1 BKJIaJ KaXJO0Tr0 YJI€HAa KOMaHIbI B
JOCTHIKEHUE PE3YNbTaTOB, Pa3AeNsATh CPepy OTBETCTBEHHOCTH M MPOSABIATH TOTOBHOCTh K
MPEIOCTABICHUIO OTUETA Tepe] TPYIIION.

PeryasiTuBHbIe YHHBepPCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusanus:
BBISIBJISITH B )KU3HEHHBIX U YUEOHBIX CUTYalUAX MPoOIeMbl, TpeOyrolue peieHus;
OpUEHTUPOBATHCSA B PA3IMUYHBIX MOIXOJaX K MPUHATHIO pElIeHU (MHIUBUIyaTbHOE
MPUHSITHE PEIICHUN, MPUHATHE PEIICHUN B TPYIIIE);



CaMOCTOSITENIbHO COCTaBIIATh AJITOPUTM pEIICHHUS 3a7add (WM €ro 4YacTh), BBIOMpaTh
crnoco0 pemeHus y4yeOHOW 3amaud ¢ Y4€TOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATH MPEJIaracMble BApUAHThI PEIICHUN;

COCTAaBJIATh IUIAH JeHCTBUU (TUIaH peaM3aldyd HAMEUEHHOTO AITOPUTMa PEIICHHS),
KOPPEKTHPOBATH MPEIUIOKEHHBIN aJIrOPUTM C YYETOM TOJTYUYCHHUSI HOBBIX 3HAHHI 00 U3ydyacMoM
00BEKTE;

JIeNIaTh BBIOOP B YCIOBUSX MPOTUBOPECUMBON MHGPOpPMAIMU U OpaTh OTBETCTBEHHOCTH 3a
pelieHuHe.

CamMokoHTpoOJIb (peduiekcusi):

BJIQJICTh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIINH U PEIICKCHH,

JaBaTh OLIEHKY CUTYAI[MH | MPEAiararh IiaH e€ N3MEeHEHUS;

YYUTHIBATh KOHTEKCT W TMPEIBUACTH TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIpH
peleHnH yueOHOM 3a1auu, aJaliTUPOBATh PEIICHUE K MEHSIOIIMMCST 00CTOSTEIILCTBAM;

OOBSCHATh TPUYUHBI JOCTHKCHHS (HEAOCTHIKCHHUS) pE3yIbTaTOB WH(HOPMAIIMOHHOM
JESATCIIbHOCTH, JaBaTh OICHKY MPHOOPETEHHOMY OIBITY, YMETh HAXOJWUTh TO3UTHBHOC B
NPOU3OIICAIICH CUTYAIINH;

BHOCUTH KOPPEKTHBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, H3MCHUBIIMXCS
CUTYyaIlii, YCTAaHOBJICHHBIX OITUOOK, BO3HUKIIUX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBHUSM.

9OMOIHOHAJIBHBLIH HHTELJIEKT:

CTaBHUTH ce0s1 HA MECTO JIPYrOro YeI0BeKa, IOHUMATh MOTUBBI U HAMEPEHUS IPYTOro.

[IpunsaTHe ceds1 M IPYrux:

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJUPOBATH BCE BOKPYT JaXKE B YCIOBHSX OTKPHITOTO
JocTymna K JI00bIM 00bEMaM HHGOpMaIUu.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy o0y4yenus B 7 kjacce y o0ydarorierocsi 0yayT cpopMUpOBaHBI CIETYIONINE YMEHHUS:

MOSICHSITh HA MPUMEPAX CMBICI MOHATHH «WHPOpMAIUs», «THPOPMAITMOHHBIN TPOIECCY,
«o0paboTka nHpopMaHNY, «XpaHeHHUE HHPOPMAITHIY, «TIepeada HHPOpMAITTN;

KOAMPOBaTh M JEKOJUPOBATH COOOIIEHHUS MO 33JaHHBIM MpaBUIaM, JEMOHCTPUPOBATH
MOHMMAaHWE OCHOBHBIX MPHUHIIUIIOB KOAUPOBaHMS HH(POpPMAIMM PA3TUUYHON  MPUPOIBI
(TekcToBOM, rpaduueckon, ayamo);

CpPaBHHMBATh JITUHBI COOOIICHHA, 3alMCAHHBIX B Pa3IMYHBIX al(aBUTaX, OMEPUPOBATH
eANHUIIAMU U3MEpPEHUS] HHPOPMAIIHOHHOTO 00bEMa U CKOPOCTH TMepeiadnl JaHHBIX;

OIICHMBATh W CpaBHUBATh pPa3MEpPbl TEKCTOBBIX, TIpadUUYECKUX, 3BYKOBBIX (ailioB u
BUJ1€0(aNTIOB;

MPUBOJUTH TMPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHWS M Iepenadd WH(popMmammw,
CPaBHHBATh X KOJIMUYECTBEHHBIE XaPaKTEPUCTUKH;

BBIJICTISITH OCHOBHBIE JTaIlbl B UCTOPUU U MOHUMATh TEHJCHIINH Pa3BUTHSI KOMITBIOTEPOB U
MIPOrpaMMHOTO 00€CTICUCHHUST;

MoJy4aTh ¥  UCIONB30BaTh HMH(MOPMAIMIO O XapaKTePUCTUKAaX TMEPCOHAIHHOTO
KOMIIBIOTEpA M €r0 OCHOBHBIX dJIeMEHTax (TpoIleccop, onepaTuBHasl MaMsTh, JOJITOBPEMEHHas
naMsTh, YCTPONCTBA BBO/Ia-BBIBOJIA);

COOTHOCHTD XapaKTEPUCTUKH KOMITBIOTEPA € 33a4aMHt, PEIIaeMbIMHU C €T'0 TTOMOIIBIO;



OPHUEHTHPOBATHCS B UEPAPXUUECKOU CTPYKTYpe (aiIoBOM CHCTEMBI (3alTUCHIBAThH TIOJHOE
ums ¢aita (katamora), myTh K ¢aiuny (karajory) mo HMMEIOLIEMYCSl OMHMCaHUIo (hailioBon
CTPYKTYPbI HEKOTOPOT'O HH(POPMAITMOHHOTO HOCUTEIIS);

pabortate ¢ (hailyIoBOl CHCTEMOW MEPCOHAIBHOTO KOMIIBIOTEpA C HCHOJIb30BAaHHEM
rpaguyeckoro  umHTepdeiica, a  HMMEHHO:  CO3JaBaTh, KONHMPOBaTh,  IEPEMENIaTh,
NEPEUMEHOBBIBATH, YIAIATh U apXUBUPOBATH (DAIJIbl M KaTaJIOTH, HCIIOJIb30BaTh AHTUBUPYCHYIO
poTrpaMMmy;

NpPE/ACTaBIATh  PE3yJAbTAaThl CBOCH JAEATEIBHOCTH B BUAE CTPYKTYPHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEIUIHBIX ITPE3CHTALNH;

uckatb wuH(popmamuio B HMHTepHere (B TOM 4mcie, IO KIIOYEBBIM CJIOBaM, I10
U300paKeHHIO), KPUTUYECKH OTHOCUTHCS K HAWJCHHON MH(OpPMAIIK, OCO3HABAs OMACHOCTh JJIs
JUYHOCTH W OOINECTBa pPACHPOCTPAaHEHUS BPEJOHOCHOH uH(pOpManuu, B TOM YHUCIE
9KCTPEMHUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

HCTIOJIb30BaTh COBPEMEHHBIEC CEPBUCH HHTEPHET-KOMMYHHUKAIIAN;

cobmomath  TpeOOBaHHMA ~ 0O€30MAacCHOM  JKCIUTyaTallud  TEXHUYECKUX  CPE/CTB
MH()OPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, COOMIOIAaTh CETeBOM 3THUKET, 0a30BbIC
HOPMBI HH(POPMALIMOHHOM STHKH | MpaBa MpH paboTe ¢ IPUIOKESHUIMHI Ha JTIOOBIX YCTPOKWCTBAX
u B MIHTepHETE, BEIOMpATh 0€30MacHbIe CTPATETHH MTOBEICHHS B CETH;

HNPUMEHSATh METOABI MPOQHIAKTUKA HETaTUBHOTO BIUSHHS CPEACTB MH()OPMAIMOHHBIX
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI Ha 30POBbE MOIb30BATEIIS.

K koHIty 00y4eHus B 8 ki1acce y o0yuaronierocst OyayT copMUPOBaHBI CISAYIONTNE YMEHUS:

MOSICHSTh HA TMpUMEpax pPa3IMuusi MEXAY T[MO3UIHOHHBIMA H  HETO3HIIMOHHBIMU
CUCTEMaMHU CUHCIICHUS;

3aluChIBaTh U CpaBHHMBaATh Lenble uncia oT 0 go 1024 B pa3nuyHBIX MO3UIIMOHHBIX
CUCTEMAaxX CUUCIIEHUs (C OCHOBaHUAMH 2, 8, 16), BBINOIHATH apupMETHUYECKUE ONEepaluy Haj
HUMU;

pPacKpbIBaTh CMBICI TOHATHUN «BBICKA3bIBAHUEY, «JIOTHYECKasl OMepaIus», <«JIOTHYecKoe
BBIpKCHHEY;

3aMUCHIBATh JIOTUYECKHUE BBIPAXKEHUS C HCIOJb30BAHUEM TU3BIOHKIINHM, KOHBIOHKIIMH U
OTPUIIAHMS, OMNPENCISITh HUCTUHHOCTh JIOTHYECKUX BBIPAKEHUM, €CITU W3BECTHHI 3HAYCHUS
HUCTUHHOCTU BXOJSIIUX B HEro MEPEMEHHBIX, CTPOUTH TaOIUIIBI UICTUHHOCTH JUIS JOTHYECKHX
BBIPAKECHMUI;

pPacKpbIBaTh CMBICII TIOHSTUH «UCIIOTHUTENbY, «AJITOPUTM», «IIpOrpaMmay, MOHHMAas
Pa3HUILy MKy YIOTpeOJeHNEM dTUX TEPMUHOB B OOBIJICHHON peur U B UH(POPMATHUKE;

OMKCHIBATh AITOPUTM DPEIIECHUS 3aJa4i Pa3NTUYHBIMU CIOCOOAMH, B TOM 4YHCIE B BHJE
OJIOK-CXEMBI;

COCTaBIISITh, BBITIONHATh BPYYHYI0O M Ha KOMIBIOTEPE HECIOXKHBIE aNTOPUTMBI C
WCITOJIh30BAHUEM BETBJICHUM W ITUKJIIOB JJIsl YIPABIECHUS WCIIOJHHUTENSIMH, TaKUMH Kak Po0or,
Yepenamka, YepTEKHUK;

UCIIONIb30BaTh KOHCTAHTHI M TMEPEMEHHBIE DPA3IIMYHBIX THIOB (YHCIOBBIX, JTOTUYECKUX,
CHUMBOJIBHBIX ), & TAK)KE COJIEPIKaIINe UX BBIPAKECHUS, UCTIOIB30BaTh OMEPaTop MPUCBAUBAHUS;

WCITOJTK30BAaTh MPHU pa3padOTKe MPOrpamMM JIOTUUECKUE 3HAYCHUS, OTIEPAIIMH M BBIPAKCHUS
C HUMH,



aHAJIM3UPOBATH MPEJIOKCHHBIE AITOPUTMBI, B TOM YHCJIC ONPEILISITh, KAKUE Pe3yJIbTaThl
BO3MOXKHBI IIPH 33ITAHHOM MHOYECTBE MCXO/IHBIX 3HAYCHUH;

CO3/1aBaTh U OTJAXKHUBATh MPOrPaMMbI HAa OJJTHOM U3 SI3BIKOB MporpammupoBanus (Python,
C++, Ilackane, Java, C#, IlIkonbHBIH AJNTOpUTMHYECKHHN SI3BIK), peaiM3yrOIINE HECI0XKHBIC
ITOPUTMBI 00paOOTKM YHMCIIOBBIX JAHHBIX C HMCIOJb30BaHUEM ITUKIOB M BETBJICHHH, B TOM
YHUCJIE pPeAU3YIOIINe MPOBEPKY JEIMMOCTH OJHOTO ILEJOr0 4YHucjia Ha JApyroe, MpOBEPKY
HATYpaJIbHOTO YHCJIa Ha TPOCTOTY, BBIACICHUS TU(P U3 HATYPATHHOTO YHUCIIA.

K xoniy o0ydyenus B 9 kjacce y ooydarorierocs 0yayT copMUpOBaHBI CISTYIOIINE YMECHHUS:
pa30uBaTh 3a7aud Ha TOJ3aJa4yM, COCTaBIAThH, BBHINOIHITH BPYUYHYIO M Ha KOMIIBIOTEpPE
HECJIOKHBIE QJITOPUTMBI C HKCIIOJB30BAHUEM BETBIICHUM, IMKIOB M BCIOMOTaTEIbHBIX
QITOPUTMOB JIJISl YIIPABJICHUS UCTIOHUTEISIME, TaKUMHU Kak Pobot, Uepenamika, YepTéxHIK;

COCTaBJISITh M OTJAXKHUBATh MPOTPAMMBbI, PEAMU3YIONINE TUIIOBbIE aIrOpUTMbI 00pabOTKU
YHCIIOBBIX TMOCJIEI0BATEIBHOCTEN WM OJJHOMEPHBIX YHCIOBBIX MAcCUBOB (IIOMCK MaKCUMYMOB,
MHUHUMYMOB, CYMMbI WJIM KOJUYECTBA DJIEMEHTOB C 3a/JIaHHBIMH CBOMCTBAMHU) Ha OJHOM U3
s3BIKOB TIporpammupoBanus (Python, C++, Ilackans, Java, C#, 11IkoibHBIN ANTOPUTMHYECKHN
S3bIK);

PacKpbIBaTh CMBICT MOHITHH «MOJIENbY, «MOACIUPOBAHUEY, OMPENEISATh BUABI MOJIETICH,
OIICHUBATH aJIEKBATHOCTH MOJICIH MOJICTUPYEMOMY OOBEKTY U IIEJISIM MOJICIMPOBAHUS;

UCIIOJIb30BaTh Tpadbl M JIEPEBHS JJISI MOJICTHUPOBAHUS CUCTEM CETEBOM M HEepapXUICCKOU
CTPYKTYpPBbI, HAXOUTh KpaTyalimuii nyTs B rpade;

BbIOMpaTh CHOCOO MPEACTaBICHUS JAHHBIX B COOTBETCTBHHM C IOCTAaBJICHHOM 3aqaudeit
(TabnuIbl, CXeMbl, TpadUKH, TUATPAMMBI) C UCITOJIB30BAHUEM COOTBETCTBYIOIINX MPOTPAMMHBIX
CpencTB 00pabOTKY JTaHHBIX;

UCIIONIb30BaTh dJICKTPOHHBIE TaONHIBI isi 0OpaOOTKM, aHanmM3a W BHU3yalU3alldd
YHCIOBBIX JaHHBIX, B TOM YHCJE C BBIACNECHUEM JMana3oHa TaONHIbl M YHOPSAOYUBAHUEM
(COPTUPOBKOI1) €T0 2JIEMEHTOB;

Cco37aBaTh M TIPUMEHATH B DJEKTPOHHBIX Tabmuiax GopMyasl It Pacué€ToB C
UCIIONIb30BAaHUEM BCTPOCHHBIX apupMeTHUYeCKHX (QYHKIUH (CyMMHUpDOBaHME U TMOJCYET
3HAUEHUHM, OTBEYAIOIIMX 33JlaHHOMY YyCIOBHIO, CpeAHee apudMeTHuyecKkoe, MOHCK
MaKCUMaJIbHOTO W MHUHUMAJIBHOTO 3HAY€HHs), aOCOIIOTHOW, OTHOCUTEIHHOM, CMEIIaHHOU
ajJipecalluu;

UCIIONIb30BaTh DJJIEKTPOHHBIC TAOMHIIBI JIJISI YUCIEHHOTO MOJETHPOBAHUS B IMPOCTHIX
3a/la4ax U3 pa3HbIX MPEIMETHBIX 00NIacTeil;

WCIIOJIH30BaTh COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM YHCJI€ KOMMYHHKAIIMOHHBIE
CEpBUCHI, 00JIaYHBIC XPAHWIMINA JAHHBIX, OHJAMH-TIPOrpaMMbl (TEKCTOBBIE M TpadUUecKue
PEIaKTOPBI, Cpebl pPa3pabOTKH)) B yueOHON U MOBCEHEBHOM NEATENILHOCTH;

MPUBOJIUTh TPHUMEPHl HCIONB30BAaHUS T€OMH(OPMAIMOHHBIX CEPBHUCOB, CEPBHCOB
TOCY/IapCTBEHHBIX yCIyT, 00pa3oBaTelbHBIX cepBUCOB MHTepHETa B yueOHOW M MOBCEIHEBHOU
NeSATEeTLHOCTH;

WCIIOJIB30BaTh  pA3lIMYHBIE CPENCTBA 3alIUTHl OT BPEIOHOCHOTO MPOTPAMMHOTO
obecrneveHus, 3aluIaTh NepPCOHATEHYI0 HHPOPMAIIUIO OT HECAHKIIMOHHPOBAHHOTO JOCTyMa U
€ro TMOCHEACTBUU (pasrjamieHusi, MOAMEHBI, YTpaThl JAaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTHYECKUX U COIUATBHO-TICUXOJIOTHYECKUX AaCIIEKTOB HMCIOJIb30BaHUsI ceTu MHTepHeT
(cereBass aHOHMMHOCTbB, ITU(POBOI cliefl, ayTEHTUYHOCTh CYOBEKTOB M PECYpCOB, OMACHOCTH
BPEJOHOCHOTO KOJ1a);



pacmo3HaBaTh IMOMBITKM M TPEIyNpeXIaTh BOBICUYEHHE Ce0S W OKPYXKAIOMHX B
JECTPYKTUBHBIE U KPHUMUHAIbHBIE (POPMBI CETEBOW aKTHMBHOCTH (B TOM YHCIe KHOEpOyJUIMHT,
¢dumumHr).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungpoBbie
Ne n/m P Kourposbnbie IIpakTuyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. Hudposasi rpaMoTHOCTH
11 Kommnbrorep — yHuBepcanbHOE YCTPOKUCTBO 9 bubnnoreka [JOK
' 00pabOTKHU TaHHBIX https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
1.2 IT 4
DOTDAMMET H JIAHHRLS https://m.edsoo.ru/7f41646e
bubmuorexa [JOK
1.3 K 2
OMITBIOTEPHBIC CoTH https://m.edsoo.ru/7f41646e
Hroro no pazneny 8
Pa3nes 2. TeopeTruueckue 0CHOBbI HH(POPMATHKH
51 WNudopmanus u uHhopMaiioHHbIE 5 bubnnoreka [JOK
' HPOIIECCHI https://m.edso0o.ru/7f41646e
bu6mmorexa [IOK
22 Mpencrapnenie unopmatn o https://m.edsoo.ru/7f41646e
Hroro no pazneny 11
Pa3nen 3. Un¢opmManoHHbIE TEXHOJIOTUH
bu6mmorexa [IOK
3.1 T 6 1
CHUTORRIE AOKyMCHTH https://m.edsoo.ru/7f41646e
3.2 KomnbrotepHas rpaduka 4 bubmmorexa [TOK

https://m.edsoo.ru/7f41646e
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Ne HaunmeHnoBanue Kou-Bo IIporpamMmmHoe coaepskaHue XapakrepucTHKa XapakrepucTHKa
n/n pPa3iesIioB U TeM 4acoB AeATEeJbHOCTH AeATEeJIbHOCTH 00y4aloIuXCcs
y4eOHOro npeamera o0yyaromuxcs ¢ OB3

Paznea 1. llndpoBasi rpaMOTHOCTH

KomneroTep - YHUBEPCAIbHOE
BBIUYMCIUTENLHOE YCTPOMCTBO, paboTaroriee

PackpriBaTh CMBICT H3y4aeMBIX
MTOHSATHUH. AHanu3upoBaTh

IToHnMaTe CMBICT H3y9aeMBIX
noHstuil. IloHumMars ycTpoiicTsa

mo mporpamMme. TuOBl  KOMIBIOTEPOB: | YCTPOHCTBA KOMIIBIOTEPA C TOUKM | KOMIIBIOTEPA C TOUKH 3PCHUS
[IEPCOHANBHBIE KOMIIBIOTEPBI, BCTPOCHHBIC | 3p€HHsS OpPraHM3alUM MPOLENyp | OpraHW3aluM MPOLELYp BBOAA,
KOMITBIOTEPHI, CYIIEPKOMITEIOTEPHI. | BBOJA, XpaHEHHUs, 0O0paboTKH, | XpaHeHHs, 00pabOTKH, BEIBOJA H
MoOubHBIE YCTPOHCTBA. BBIBOZIA " nepeaayn | mepeaadr HHPOPMaIHH,
OcHOBHBIC KOMIIOHEHTHI KOMIIBIOTEpAa M HX | HHGOpMauud.  AHaIM3UPOBaTh | MHGOPMALUIO (CHUTHAJBI O
HazHaueHue. Ilpomeccop. OmnepatuBHas u | MHGOPMALHIO (curHanel O | TOTOBHOCTH M HENOJAJKE) MpU
JIOJITOBpEMEHHAsI MaMsTh. Y CTPOHCTBa BBOJIa | TOTOBHOCTH W HEMOJIaJIKe) TpH | BKJIIOYCHUH KOMIBbIOTEpa. 3HATh
u BbiBoga. CEHCOpHBIM BBOJ, JaTYUKH | BKIIOYCHUHU KOMITBIOTEpA. | HHPOPMALIUIO O
MOOMJIBHBIX YCTPOKCTB, cpeactBa | M3ydats  mHpOpMaLuio 0 | XapaKTepHCTHUKaX KOMIIBIOTEpa.
OroMeTpuyecKoil ayTeHTH(HUKAIIH. XapakTepucTuKax KommbioTepa. | O0CcyKIaTh UCTOPUIO Pa3BUTHUS
KommbioTep — Uctopuss  pa3BuTHs  KOMIIBIOTEpOB U | MccienoBaTh HCTOPHIO Pa3BUTHS | KOMITBIOTEPOB U MPOrPAMMHOTO
nporpaMMHoro obecneueHus. [lokoneHus | KOMOBIOTEPOB M MPOrPaMMHOrO | 0OecreueHHs, COBPEMEHHBIE
11 yHHBe? CATHHOT 2 KoMmIbloTepoB. COBpPEMEHHBIE TEHICHLIUH | oOecreueHus, COBpPEMEHHbIE | TEHIEHIIMU Pa3BUTHS
yCTpO¥CTBO 06paboTku pa3BUTHS KOMIBIOTEPOB. | TEHICHINN Pa3BUTHS | KOMITLIOTEPOB U
AQHHBIX CynepKoMIbIOTEPHI. KOMITBIOTEPOB U | CyIEpKOMIIBIOTEPOB, IpaBHiIa
[apannensHble BEIYUCICHUS. cymnepkoMnbioTepoB. OOCYX1aTh | TEXHUKH 0€30MACHOCTH U IIPaBUII
[epconanbHeiii KoMIBIOTEP. [lpormeccop W | mMpaBWja TEXHHKH OE€30MACHOCTH | pabOTHl Ha KOMIBIOTEpE.
€ro XapakTepUCTUKU (TaKToBas 4YacToTa, | K  MpaBWI  paboThI Ha
Pa3paIHOCTD). OmnepatuBHas NaMsITh. | KOMIIBIOTEPE.
JlonroBpeMeHHas MaMsTh. Y CTpOWCTBA BBOJA
u  BbBoma. OOBEM XpaHHMBIX JIAaHHBIX
(onepaTuBHAs MaMsTh KOMIIBIOTEPA, KECTKHUI
U TBEPAOTENbHBIN TUCK, IIOCTOSIHHAS TaMATh
cMaprdoHa) M CKOPOCTH JOCTyma JUist
pa3IM4HBIX BUJIOB HOCUTEIIEH.
TexHuka Oe30macHOCTH W mpaBuiia pabOTHI
Ha KOMITBIOTEpE.
[IporpamMMHoe obecrieueHre KOMITBIOTEPa. PackpbiBath cMbicn H3y4aeMbIX | [IoHUMAaTh CMBICT H3y4aeMBbIX
1.2 [Iporpammel 1 naHHbIE 4 [IpuknanHoe nporpamMmmHoe oOecrieyeHue. TOHSITHH. Hsyuare BOIPOCHI | MOHSATHIH, BOIPOCH! IPABOBOM

CucTeMHOe IporpaMMHOE O0eCTIeUeHHE.

MPaBOBOM OXpaHbBl NPOrpaMM M

OXpaHbl [IPOrpaMm M JaHHBIX.




Cucremsl nporpammupoBanus. [IpaBoBas
OXpaHa IIporpamM U JaHHbBIX. becruiaTHbie U
YCIIOBHO-0€CIIIIaTHBIE POrPaMMBI.
CBobonHOE porpaMMHOe oOecTieyeHue.
®Daiine! 1 manku (kataiaoru). [IpuHIHIEL
noctpoenus painoBbix cucteM. [lonHoe
nMms ¢aiina (manku). [lyTe x ¢aitmy (mamnke).
Pabota ¢ daitmamu 1 karamoramMmu
CPEJICTBaMH ONEPALMOHHON CUCTEMBI:
cOo3llaHHe, KOITUPOBAHUE, IEPEMEIICHUE,
MEpEMMECHOBAHUE U yJalieHne (QaiijioB 1
namnok (karanoros). Tumsl (haitnos.
CaoiicTa (aiinoB. XapakTepHbIe pa3MephI
(aiinoB pa3MUYHBIX TUIOB (CTpAaHHIIA
TEKCTa, IJICKTPOHHAA KHHTA, (hoTorpadus,
3anuch NECHH, BUIACOKITHII,
MTOJTHOMETPAXKHBIN (QUITBM). ApXUBaIHS
naHHbIX. Vcnoap3oBaHue MporpamMm-
apxuBaropoB. DaiinoBsiid MeHeKep. [Touck
(haiinnoB cpeacTBamMu ONePAIMOHHON
CUCTEMBI.

KomMmneroTrepHsie BUPYCHI U ApYTHE
BpeOHOCHBIE IporpamMmebl. [IporpaMmer s
3aIUTHl OT BUPYCOB.

JAHHBIX. Omnpenenars
porpaMMHBIE CpenCTBa,
HEOOXOIUMEBIE TSt
OCYILIECTBIICHUS
MH()OPMALMOHHBIX  TIPOIECCOB
npu penreHnn 3aj1ad.
Onpenensty OCHOBHBIE
XapaKTePUCTUKU OIEPALIIOHHOM
CHCTEMBEI. OrmepupoBath
KOMITBIOTEPHBIMHU
WHPOPMAITUOHHBIME  00BEKTaMH
B HarISTHO-TpaduIecKOM
uHTepderice. BremonnsTs

OCHOBHBIE orepanuu ¢ (aitnamu
u mankaMu. OLEeHUBaTh pa3Mepbl

¢aiiioB, TOATOTOBICHHBIX  C
WCTIOJIb30BaHHEM pa3IUIHBIX
YCTPOHCTB BBOAa HH(MOpMAUU
(KMaBHATYPHI, CKaHepa,
MHUKpOQOHa, ¢doTokamepsl,
BUIeOKamepbl).  Mcnonb3oBaTh
HPOrPaMMBI-apXHBATOPEI.
Ocy1mecTBIsATh 3aIIUTy
WHPOPMAIIUK OT KOMITBIOTEPHBIX
BUPYCOB c TIOMOIIIBIO
AQHTUBHPYCHBIX POTPaMM.
[Inanuposars U CO3/aBaTh
JTUIHOE UH(POPMAITMOHHOE
HPOCTPAHCTBO.

3HaTh MPOrpaMMHBIE CPE/ICTBA,
HEO0OXOUMBIE NS
OCYILIECTBIICHHUS
MHQOPMAIIMOHHBIX POLIECCOB
IIPH PEIICHNH 33/1a4, OCHOBHBIC
XapaKTEePUCTHUKH OTIePaIlIOHHON
CHCTEMBbl. BEIMONHATE OCHOBHEIE
omepauun ¢ (ainaMu 1 narnkaMmu.
OrneHnBaTh pa3Mephl Gaitios,
MOJTOTOBJICHHBIX C
UCIIOJIb30BaHUEM Pa3IMYHBIX
YCTPOWCTB BBO/Ia HH(OPMAITUH
(kIaBMATYpHI, CKaHEpA,
MUKpOQOHa, (OTOKaMEpHI,
BUJeoKaMepsl). Vcnomb30BaTh
MIPOTPaMMBI-apXUBATOPBHI.
[Honumars 3amuty uHGOPMAIH
OT KOMITBIOTEPHBIX BUPYCOB C
ITOMOIIHIO AHTUBUPYCHBIX
nporpamm. IlmanupoBats u
CO3/1aBaTh JTUYHOE
WHGOPMAITMOHHOE TTPOCTPAHCTRO.

1.3

KoMnbrorepHsie cetn

OObennHeHne KOMIbIOTEpOB B ceTb. CeTb
WnTepner. Be06-cTpanmiia, BeO-CaiT.
CrpykTypa aznpecoB BeO-pecypcoB. bpaysep.
[TouckoBsie cucremsbl. [lonck unbopmanmn
MO KIIFOYEBBIM CIIOBaM M 110 M300pa)kKCHUIO.
HocroBepHocTs uHpOpMANMH, TOTYIEHHOMN
n3 UnTepHera.
CoBpeMeHHbIE

CCPBUCHL HWHTCPHCT-

PackppIBaTh CMBICT H3y4aeMbIX
moHATUH. OCYyIIECTBIATh MOHUCK

nH(pOpMaITUU M0 KIIOYEBBIM
cloBaM W MO H300paKEHUIO.
[TpoBepaThb JIOCTOBEPHOCTH
WHpOPMAIUK, HAWJCHHOW B CETH
WurepHer. BoccranaBnuBathb
agpec  BeO-  pecypca u3

IToHUMAaTh CMBICI U3yYaeMBbIX
moHATHI. OCYIIECTBISITH ITOUCK
WHGOPMAIUH TI0 KITFOYSBBIM
CJIOBaM U TI0 M300paXKCHHIO.
IToHMaTh JOCTOBEPHOCTH
uHQOpMAIUK, HAWJCHHON B CETH
Hurepuer. BoccranaBnuBath
ajzpec BeO- pecypca u3




KOMMYHUKaIU.

CereBoii JTHKET, 0a3oBbIC HOPMBEI
WH(POPMALMOHHON 3TUKHU M IIpaBa npH padoTte
B UMurepHere. Crparternn 0e30macHOro
nosejaeHus B IHTEpHETE.

MMEIOIINXCS (parMeHTOB.
Ocy1mecTBiIsATh B3aUMOJECHCTBHUE
IIOCPEIACTBOM 3IEKTPOHHOMN
TIOYTHI, BHCO-KOH(EPEHI-CBA3H.

N3yuath CeTeBOM STHUKET.
Uccnenorars cTpaTeruu
0e30macHOr0  TOBEACHUS B
WHurepHeTe.

UMEIONINXCS (PParMeHTOB.
OcymiecTBIsATh B3aUMOJICHCTBHE
IIOCPEJICTBOM 3JIEKTPOHHOU
TIOYTHI, BUICO-KOH(DEPEHII-CBS3U.
IlornMaTh CETEBOM ITHKET.

Uroro no pazneny
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Pasznen 2. Teopernueckue 0CHOBbI MH()OPMATHKH

WNudopmarus — ogHO U3 OCHOBHBIX TOHSATHI

PackpbIBaTh CMBICT H3Y4aeMBIX

IlorumaTh cMBICHT N3y4a€MbIX

COBPEMEHHOW HAYKHU. MOHSTHUH. OnennBath | MOHSATHN, HHDOPMAIIHIO C
Hudopmarus KaK CBeJICHHS, | MHQOPMAIIMIO C TO3UIMH  ©€ | MO3UIMK ¢€ CBOWMCTB
MpeHa3HaYeHHbIE JUTS BOCTIPUSTUS | CBOWMCTB (axTya’pHOCTB, | (AKTYyaJIbHOCTH, IOCTOBEPHOCTb,
YeJIoBeKOM, M HH(pOpMalus Kak IaHHBIC, | JOCTOBEPHOCTh, IIOJHOTA M AP.). | MOJHOTA U Ap.), BO3MOXKHOCTb
KOTOPBIE MOTYT OBITDH obpaboTansl | M3yyaTb BO3MOYKHOCTD OMHCAHUSI | OTMKMCAHMS HEMPEPBIBHBIX
ABTOMAaTU3UPOBAHHOM CUCTEMOH. HETPEPHIBHBIX ~ OOBEKTOB ¥ | OOBEKTOB M MPOIIECCOB C
JIUCKpEeTHOCTh ~ JAaHHBIX.  BO3MOXHOCTB | IPOLIECCOB C  TOMOIUBIO | TOMOUIBIO NUCKPETHBIX JAHHBIX.
I/IHq)OpMaHI/IH 144 OIMCaHUS  HEIPEPBIBHBIX O00BEKTOB W | AWCKPETHBIX JaHHBIX. Beimensats | Beigensats napopMannoHayro
2.1 | wHbOpMAIMOHHBIE 2 MPOLIECCOB C MOMOIIBIO JUCKPETHBIX JaHHBIX. | HHPOPMAIIMOHHYIO COCTaBJISIIOIIYIO IIPOLIECCOB B
MPOIECCHI WndopmanmoHHble MpoLEecchl — IMPOLECCH], | COCTABIISIIONIYI0 TPOLECCOB B | OMOJOTMYECKHX, TEXHUUECKUX U
CBSI3aHHBIE C XpaHEHHEM, NpeoOpa3oBaHUEM | OMOIOTUYECKUX, TEXHUYECKUX M | COLMAIBHBIX CUCTEMAX.
Y miepefiaueii TaHHbBIX. COIMAIIBHBIX cucremax. | [loHMMaTh 4ncIOBBIE MapaMeTPHI
OrneHuBaTh YHCIIOBbIE | HTHOOPMAIIMOHHBIX MPOLIECCOB
napaMeTpel  MHPOPMAIMOHHBIX | (00BEM MaMATH, HEOOXOTUMON
nporeccoB  (00b€M  maMATH, | Ui XpaHEHUs] HHPOPMALUH;
HEOOXOMUMON Il XpaHEHUs | CKOPOCTh Iepegadn
UH(pOpMaLUH; CKOpPOCTb
nepeadn
CumBon. Andaeur. MomHocTh andasura. | PackpeiBarh cMbica u3y4daeMbix | [JoHMMaTh CMBICT — H3y4YaeMBIX
PaznooOpasue  a3plkoB  ®w  andaBuTOB. | MOHATHI. [lpuBomuTe mpuMeps! | moHATHH. I[IpUBOIUTE TpUMEPHI
EcrectBennsile u  (opmanbHblE  SI3BIKU. | KOAMPOBAHUS C | KOAUPOBAHUA C HCIIOJIB30BAHUEM
29 [IpencraBnenue 9 AndaBUT TEKCTOB Ha PYCCKOM  SI3BIKE. | HCIOJBb30BaHUEM pa3NYHBIX | pa3IUYHBIX anaBUTOB,
' uH(pOpMaIuu JBonuHbBIN andaswr. KonmuecTBo | andaBuTOB, BCTpPEUAIOMIMXCS B | BCTPEUAIOUINXCS B KU3HU.
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHAIIMN) | KU3HH. KomupoBare  u | KomupoBate W AeKOOUpOBaTh
(UKCUpOBaHHOW  JAJNMHBI B  JBOWYHOM | JEKOJUPOBAaTh COOOMICHUs] M0 | COOOLIEHHUS 1o HU3BECTHBIM
andasuTe. IIpeobpazoBanue J000T0 | U3BECTHBIM MpaBWJiaM | TIpaBUJIAM KOZVPOBAHMSL.




andaBura Kk  aBomyHomy.  KomiwmuecTBo
Pa3IUYHBIX CIIOB (UKCUPOBAHHOW IIWHBI B
andaBuTe onpeeEHHON MOITHOCTH.

KonupoBanue cMMBOJIOB OHOTO ayipaBUTa C

MOMOIIBI0  KOJOBBIX CIOB B JIPYTOM
andasure, KOJ0Bast TabIHIIa,
JICKOIMPOBaHUE.

JBonunsiii kox. IlpencraBieHue NaHHBIX B
KOMIIBIOTEPE KaK TEKCTOB B JBOUYHOM
andasure.

Nudpopmanmonnsiii 00b€M naHHBIX. but —
MUHHUMAaJbHAs eIMHUIIA KOJINYECTBa
rH(OpMAIUU — IBOWYHBIN pa3psin. EnuHUIb
u3MepeHus:  uHGOpMANMOHHOTO  00BEMA
IaHHbIX. but, Oalt, KMIOOAaWT, MeraOairT,
rurabair.

CkopocTh Tepenayd JaHHBIX.
CKOpPOCTH Tepeadr JaHHBIX.
KonupoBanue TtekcToB. PaBHOMEpHBI KO.I.
Hepasuomepnsiit kox. Koauposka ASCIIL
BocbmubOutHeie  koaupoBku. [loHsTHE O
konupoBkax UNICODE. JlexoaupoBaHue
co0O1IeHUH c HCHOJIb30BaHUEM
PaBHOMEpPHOTO ¥ HEPAaBHOMEPHOTO KOJa.
HudopmarmonHbIii 00bEM TEKCTA.
Hckaxxenue nHGpOpMaLuK Ipy neperaye.
Obmee mpencraenenne o IdppoBoM
MIPEICTaBICHUN ayINOBU3YaAIbHBIX U JIPYTHX
HENPEPHIBHBIX TaHHBIX.
KonmupoBanue 1Bera.
Mogens RGB. ['my6una
[Tanutpa.

PactpoBoe u BekTOpHOE
M300paKCHUMN. [Tukcens. Ornenka
WHPOPMALIMOHHOTO 00BEMa  TpaduuecKux
JAHHBIX U1 PACTPOBOTO M300pasKeHHUS.
Konuposanue 3Byka. Pa3psaHocTs U yacToTa
3amucu. KommdecTBo KaHAJIOB 3alyCH.

Ennaune:

[lBeTroBBIE MOmETH.
KOJIMPOBaHUSL.

MMpeaACTaBJICHUC

KOJIMPOBAHHSI. Onpenensith
KOJIMYECTBO pa3IMIHBIX
CHUMBOJIOB, KOTOPBIE MOTYT OBITh
3aKOAWPOBAaHBl C  TIOMOUIBIO
JIBOMYHOTO KOJ1a (PUKCHUPOBAHHOMN
IUTUHBI (Pa3psTHOCTH).

Onpenensty paspagHOCTD
JBOWYHOTO KO/a, HE0OXOIMUMOTO
JUTST KOIMPOBAHUSA BCEX
CUMBOJIOB ayiaBUTa 3aJaHHOM
MOIITHOCTH. IloacuurtsiBaThH
KOJMYECTBO TEKCTOB  JIaHHOW
JUIMHBI B JaHHOM anaBuTe.
OnepupoBathb eIMHUIIAMHU
M3MEPEeHHS KOJIMYECTBa
nH(pOpMaITUH (bwr, Oaifr,
KWJI00alT, MerabalT, TUradair)
W CKOPOCTH TIepeladd JaHHBIX.

KomupoBaTh W JIEKOAMPOBATH
TEKCTOBYIO  HMH(OpMALUIO  C
UCIIOJIb30BaHUEM KOJIOBBIX
TabIHUIL. Borauciisth

MH(POPMAITUOHHBI 00BEM TEKCTa
B 33JJaHHON KOJINPOBKE.
OnenuBath  WH(DOPMAIMOHHBIH
00BEM TpadUiIecKuX JaHHBIX IS
pacTpoBOro M300paKCHUSI.
Onpenensat  00bEM  MaMSATH,
HEOOXOIMMBIH IS
MPEICTABICHUS M XPaHCHHs
3BYKOBOTO (paiina

OHpeI{eJ’IﬂTB KOJIMYECTBO
pa3JIn4YHbIX CHMBOJIOB, KOTOPBIC
MOT'yT OBITH 3aKOAUPOBAHbBI C

MOMOIIBID  JBOMYHOTO  KoOJa
(hUKCHUPOBaHHOM JUTHBI
(pazpsgHOCTH).

[MoxcuuThiBaTH KOJIMYECTBO

TEKCTOB JAHHOU JJIMHBI B JaHHOM
anaBute. IloHnmare eaMHUIIBI
U3MEpPEHHS KOJINYECTBa
uHQOpMaITUH (6wur, Oalir,
KWI00aiT, Merabait, TuradaiT) u
CKOPOCTH  Hepefayd  JIaHHBIX.
KomupoBats u  JIeKogupOBaThH
TEKCTOBYI0O  WHpOpMAIHIO  C
HCIOJIb30BaHUEM KOJIOBBIX
TabmHII. BerumncnsaTs
UHQOPMaIMOHHBII 00BEM TekcTa
B 3a/IaHHON KOAUPOBKE.
[Nonnmats nHPOPMATOHHEIH
00BEM rpaduuecKkux JaHHBIX IS
pacTpoBOro U300paKeHusI.
npeaesnsaTb 00bEM HaMATH,
HEOOXOINMBIN TS
NPEACTABICHUS U XPaHEHUS
3BYKOBOTO (paiina




OneHka  KOJMYECTBEHHBIX  IapaMeETpOB,
CBSI3aHHBIX C NPEICTABICHUEM U XPaHEHHUEM
3BYKOBBIX (hailsioB.

Wroro no pazneny
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Pazjnen 3. UndopmanmoHHbIe TEXHOJTOTHH

3.1

TexcToBrIie AOKYMCHTBI

TekcToBbIE TOKYMEHTBI M UX CTPYKTYPHBIC
3JIEMEHTHI (CTpaHuIa, ab3all, CTPOKa, CJIO0BO,
CHUMBOIN).

TekcTOoBBII NPOLECCOP — UHCTPYMEHT
CO3JIaHHSA, PEAAKTUPOBAHUS U
(hopmatupoBanus TekctoB. [Ipasuna Habopa
TekcTa. PenaktupoBanue tekcra. CBoicTBa
cumBouoB. pudt. Tuns! mpudTos
(pyOnensle, ¢ 3aceYKaMu, MOHOIIIUPUHHBIE).
[omyxupHOE 1 KypCUBHOE HauepTaHHE.
CpolicTBa a03aleB: TpaHUIlbl, a03aIHbIH
OTCTYII, UHTEPBAaJ, BEIPABHUBAHUE.
[Tapametpsl cTpanuubl. CTUIEBOE
(hopmaTupoBaHue.

CrpykTypupoBaHue HH(GopMaIuu ¢
MTOMOILBIO CIIUCKOB U TAOJIHIL.
MHoroypoBHeBble criucku. JlobaBieHue
TaGHI/IH B TCKCTOBBIC JOKYMCHTEIL.

BcraBka n300pakeHHii B TEKCTOBEIE
nokyMeHThl. O0Tekanue n300pakeHui
TEKCTOM. BKiTloueHne B TEKCTOBBII JOKYMEHT
nuarpamm, GopMyIl, HyMepaluy CTPaHull,
KOJIOHTUTYJIOB, CCBUIOK M JPYTHX 3JIEMEHTOB.
[IpoBepka npaBonucanus. PacctanoBka
repeHocoB. I'0710coBOM BBOA TEKCTA.
Onrtuyeckoe pacro3HaBaHUE TEKCTA.
KomnerorepHsiil nepesos. cnons3zoBanue
cepBucoB MHATepHETA 1711 00pabOTKM TEKCTA.

PaCKpLIBaTI) CMBICIT H3YYaCMbIX

MTOHATHH. AHaNMM3UPOBAThH
MTOJTB30BATENIbCKUH  MHTEpdeiic
MPUMEHSIEMOT0  TPOTrPAMMHOTO
cpeactBa B pabore c
TEKCTOBBIMHU JIOKYMCHTaMH.
Onpenensth YCIIOBHUS u
BO3MOKHOCTHU MNPUMCHCHUA
MPOTPaMMHOTO  CPEACTBA  JUIS
pellicHWsT THIOBBIX 3a1a4 B
pabote C  TEKCTOBBIMHU
JIOKyMEHTaMH. BBISBIATE 001ee
u pasnnuus B pasHbIX
MPOTPaMMHBIX MPOIYKTAX,

MnMpe€aAHa3sHAYCHHBIX JIs1 PEIICHUS
OJHOI0 KJjiacCa 3ajJa4d B pa60Te C

TEKCTOBBIMHU JIOKyMEHTaMHU.
CoznmaBaTh ¥ peIaKTHPOBATh
TEKCTOBBIE JOKYMEHTBI
HOCPE/ICTBOM
KBaJIN(UIIUPOBAHHOTO
KIIaBHATypHOTO MUChMa c
UCIIOJIb30BaHUEM 0a30BBIX

CpeACTB TCKCTOBBIX PEHAKTOPOB.

dopMaTupoBaTh TEKCTOBBIE
JIOKyMEHTBI (ycTaHaBmuBaTh
apaMeTpbl CTpaHULBI
JIOKYMEHTA; (hopmMaTHpOBaThH
CHUMBOJIBI M a03aIbl; BCTaBJIATH
KOJIOHTHUTYJIBI u HOMeEpa
CTpaHMII). BceraBnsate B

JIOKYMEHT (OpMYJIbl, TaOJIHIIbI,

[loHnmath CMBICT  H3y4YaeMbIX
MOHATHUH, MIOJIb30BATENIbCKUN
uHTepdeiic MIPUMEHAEMOTO
IIPOrPaMMHOI0 CpeACTBa B paboTe
C TEKCTOBBIMH  JOKYMEHTaMH.
Co3maBaTh W PENAKTHPOBAThH
TEKCTOBBIE JOKYMEHTBI
MOCPEACTBOM
KBaJTH(PUIIUPOBAHHOTO
KJIaBHATypHOT'O MUCbMa c
HCIIOJIb30BaHUEM 0a30BBIX
CPEJICTB TEKCTOBBIX PEIAaKTOPOB.
dopMaTupoBaTh TEKCTOBBIE
JOKYMEHTBI (ycTanaBnuBaTh
napameTpbl CTpaHHIIBI
JOKYMEHTA, (opmaTupoBaTh
CUMBOJIbI M a03alpbl; BCTaBIATH
KOJIOHTUTYJIBI " HOMeEpa
cTpaHwmIl). BcTaBnsiTh B JOKyMEHT
hopmyibl, TaOIUIIBI,
n300pakeHus, oQopMIIATH

cunucku. Mcrmomp30BaTh CCHIJIKH B
UUTUPOBAHUE HKCTOYHHUKOB TIpHU
CO3JIaHUH Ha 1704 OCHOBE
COOCTBEHHBIX HHGOPMAITHOHHBIX
00BEKTOB. Hcnons30Bath
UHTEJIEKTYaJbHbIE BO3MOXXHOCTH
COBPEMEHHBIX CHUCTEM 00pabOTKH
TEKCTOB




n300paKeHusl, odopmiATh
cnucku. Vcrmonb30BaTh CCHUIKH
U LUTHPOBAHUE UCTOYHUKOB MPHU
CO3IaHMM Ha WX  OCHOBE
COOCTBEHHBIX HWH()OPMAITHOHHBIX

00BEKTOB. Hcmons30BaTh
WHTEIICKTyaIbHbIC
BO3MOXKHOCTHU COBPEMEHHBIX
CHCTEM

00pabOTKU TEKCTOB

3.2

Kommnsrorepnas rpaduka

3HaKOMCTBO € TpadUIeCKIMH
penakropamu. PactpoBble puCyHKH.
Hcnonp3oBanue rpaguueckux
MIPUMUTHBOB.

Onepanuu peaakTUpoBaHUs
rpaduuecKux 0ObEKTOB, B TOM YHCIIE
uudpoBbIX pororpaduii: LI3BMEHEHNE
pa3mepa, o0pe3Ka, HOBOPOT, OTPaKEHHE,
pabota ¢ obnacTaMu (BbIIEIECHHE,
KOIIMPOBAHUE, 3ATHBKA I[BETOM),
KOPPEKLHMS LBETa, IPKOCTH U
KOHTPAacTHOCTH.

Bekropnast rpaduka. Co3naHue BEKTOPHBIX
PUCYHKOB BCTPOCHHBIMH CPEJICTBAMHU
TEKCTOBOTO MPOLECCOPa WIH JPYTUX
rporpamu (mpuiioxkeHni). Jlobasinenue
BEKTOPHBIX PUCYHKOB B JJOKYMEHTBHI.

PackpbIBaTh CMBICT H3Y4aeMBIX

MOHSTHUH. AHanmu3upoBaTh
MOJIL30BATCIILCKUI  MHTEpdEiic
NPUMEHSIEMOTO  HPOTrPaMMHOTO
cpenmctea B pabore c
KOMITHIOTEPHOU rpaduKoi.
Onpenensrthb YCIIOBHS u
BO3MOXXHOCTHU MPUMEHEHUS

NPOrPaMMHOTO  CPEACTBA  JUIS
pelieHnss TUMOBBIX 33dad B

pabote C  KOMIBIOTEPHOM
rpadukoii. BrisaBnATE 00IIEE U
paznnuus B pasHbIX
MPOTPaMMHBIX MPOIYKTax,

MPEHA3HAYCHHBIX JUIS PEIICHUS
OJTHOTO KJjiacca 3aja4 B pabore ¢
KOMITHIOTEPHOU rpaduKoi.
CozmaBaTh W pEIaKTHUPOBATH

M300pakeHHss C  TOMOIIBIO
HHCTPYMEHTOB pactpoBoro
rpaduyecKoro penaxropa.
Co3maBaTb M PEJaKTHPOBATDH
M300paKEHUST C  ITOMOIIBIO
HHCTPYMEHTOB BEKTOPHOTO
rpaduuecKoro penakropa.

Jo6aBnsiTh BEKTOpHBIE PUCYHKH
B JOKYMEHTHI

[ToHMMAaTh CMBICIT U3y9aeMbIX
MHOHSTHH, TTOJIL30BATEIbCKHI
uHTepdelic MPUMEHIEeMOro
IPOrpaMMHOIO CPEJICTBA B paboTe
C KOMIIBIOTEPHOM TpadUKOM.
Co3znaBaTh U peJaKTHPOBAThH
M300pakCHUS C IIOMOIIBIO
MHCTPYMEHTOB PAaCTPOBOTO
rpadugeckoro penakropa.
Co3naBaTh U peJaKTUPOBAThH
M300paKeHUS C TIOMOIIBIO
MHCTPYMEHTOB BEKTOPHOTO
rpaM4ecKoro peaakTopa.
J00aBnsiTh BEKTOPHBIE PHCYHKH
B JIOKYMEHTBI




MynsTumMeuiiHbIE
Mpe3eHTaluN

3.3

IToaroroBka MyJabTUMEAUNHBIX MPE3EHTALIUMN.

Cuaiin. JJoOaBiaeHre Ha ciaiij TeKcTa U
n3o0paxenuil. PaboTa ¢ HECKOIBKUMU
ClanlJaMH.

JoGaBieHre Ha ciaii ayJuOBH3YyaIbHBIX
TaHHBIX. AHUManuA. | HrepcchuTKy.

PackphiBaTh CMBICT H3y4aeMbIX
MTOHSATHH. AHaTM3upOBaThH
MOJIL30BATCIILCKUI  MHTEpQEHic
MPUMEHSEMOr0  MPOTrPAMMHOTO
cpeactBa B pabore c
MYJIBTUME TUHHBIMA
MPE3CHTALUSAMHU.
YCIIOBUS u BO3MO>KHOCTH
MPUMEHEHUS MPOrPaMMHOTO
CpEeIICTBA JIJISl PEUICHHS THUTIOBBIX
3aau B paboTe c
MyJIBTUMETUHHBIMA
MPE3eHTALHSIMHU. BrisBisate
obmiee W pazauyusl B Pa3HBIX
MPOTPaMMHBIX MIPOAYKTaX,
MpeIHA3HAYCHHBIX I PEIIeHUs
OJTHOTO KJlacca 3ajad B pabote ¢
MYJIbTUMEIUHHBIMA
MPE3eHTALHSIMHU.
MPE3CHTALINH,
TOTOBEIE MA0JIOHBI

Ornpenenstsb

Co3maBaTh
HUCIOIb3Ys

[ToHMMATH CMBICIT U3y4aeMbIX
HOHSITHH, IT0JIL30BATEIbCKUI
uHTepdheric PUMEHIEMOT0
MIPOrPaMMHOI0 CPEJICTBA B paboTe
C MyJIbTUMETUITHBIMHU
npe3enranusimMu. Co3gaBaTh
MPE3CHTALINH, UCITIOJIb3YS TOTOBBIC
1a0JIOHEL.

Uroro no pazneny
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PesepBHOE Bpemst

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchbl
Pa3nen 1. Teoperuueckue 0CHOBBI HH(POPMATHKH
bubnuoreka [{OK
11 CHCTEMBI CHHCICHHS 0 1 https://m.edsoo.ru/7f418516
. bubnuoreka [{OK
1.2 DNeMEeHThI MaTEMaTUYECKON JIOTUKH 6 1 https://m.edsoo.ru/7f418516
Htoro no paznemny 12
Pa3nen 2. ANropuT™Mbl M1 IPOrpaMMIpPOBaHUe
51 HcnonHuTenu u alnropuTMBsl. 10 1 bubmuoteka [IOK
' ANropuTMHUYECKHE KOHCTPYKLIUH https://m.edso0.ru/7f418516
bubnmorexa LIOK
22 #13bIK MPOTPAMMHPOBAHIS o https://m.edso0o.ru/7f418516
bu6nmorexa LIOK
23 AHRIH3 aITOPHTMOB 2 https://m.edso0.ru/7f418516
Hroro no paszneny 21
Pe3epBHOE Bpemst 1
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n/n

HaunumenoBanue
pa3esioB U TeM
Y4eOHOro nmpeaMera

Koanuec
TBO
4acoB

HpOFpaMMHOC codcpiKaHue

XapakTrepucruka
AeATeTbHOCTH
00y4yarmuxcsi

XapakTepucTukKa
AEATETHHOCTH 00YYAIOLIHXCH
¢ OB3

Pasznen 1. Teopernueckue 0CHOBBI HH(OPM

ATHKH

HenosunuoHHbIE ¥ TO3UIIUOHHBIE CUCTEMBI
cuncnenus. Angasur. OcHOBaHUE.
Paseépnytas ¢popma 3anmcu uucna. [lepeon
B JIECSTHYHYIO CUCTEMY YHCEI, 3alTUCAHHBIX
B JPYTHUX CHCTEMaX CUHCICHHUS.

PackpblBaTh CMBICT H3y4aeMbIX
noHATH. BeIABIATH pa3nuuue B
MO3UIMOHHBIX U HETTO3UIIMOHHBIX
cucTeMax CUYHCIICHUS. BEIIBIATH
obmiee W pa3nmuuusi B PasHBIX

[ToHUMATB CMBICT U3y9YaeMBIX
TIOHATHUH, pa3Iuydue B
MO3UIIMOHHBIX W HETIO3UIIMOHHBIX
CHCTEMaX CUUCIICHHS.
3anuceiBath HeOOMbIHE (0T 0 10

Pumckas cucrema cuucieHusl. MO3ULIMOHHBIX cuctemax | 1024) uenble yncna B pa3IUUHbIX
JBounuHnas cuctema cuucienus. [lepeson CUHCIJICHUSL. 3anuceBaTh | MO3ULMOHHBIX CUCTEMAX
nenbIx yucen B npexaenax ot 0 mo 1024 B Hebompmue (ot 0 mo 1024) | cumciaeHus (IBOMYHOM,
ABOWYHYIO CUCTEMY CUUCIICHUA. O eJIbIC qHucia B Pa3INYHbIX BOCBMCpH‘JHOﬁ,
BOCI)MepI/I‘-IHaH CHUCTEMA CUHCIICHUA. TO3NMIITMOHHBIX cucremMax HleCTHaI[]_[aTepI/I‘IHOI\/'I).

11 Cucrembl CUUCIICHUS 6 IlepeBon uncen u3 BOCBMEPHUYHON CUCTEMBI B | CUACICHHS (mBomuHOM, | CpaBHUBATH IETIBIC YHCIIA,
ABOWYHYIO U JCCATUYHYIO CUCTCMbI U BOCBMCpH‘IHOP'I, 3allMCaHHbIC B I[BOI/I‘-IHOfI,
obpatHo. lllecTHaamaTepuuHas cucreMa HIeCTHAIaTEPUIHOH). BOCBMEPUYHOU 1
cuucnenus. IlepeBon uncen u3 CpaBHMBaTh  ILI€JbIE  YMCIIA, | LIECTHAAUATEPUYHOMN cUCTEMax
LIeCTHAAaTePUIHOM CUCTEMBI B IBOMYHYIO, | 3alMCAHHbIE B JBOHMYHOH, | cuMcieHus. BomonHsaTs
BOCBMCPUYHYIO U ACCATUYHYIO CUCTEMBI 1 BOCLMepH‘IHOﬁ " | onepanru CIOKCHHA U
o0paTHoO. LIECTHAAIATEPUYHON CHCTeMax | YMHOKEHHS HaJ HeOOIbIIUMHU
ApudmeTnyeckue onepaniy B IBOMYHON CUHCIICHUSL. BBIMONHATD | ABOMYHBIMHU YHCIAMH
CHCTEME CUHCIICHUS. orepanuu CIIOKEHHUS u

YMHOXCHUA HaJ He6OJ'H)HII/IMI/I
JIBOMYHBIMH YHCIAMHU
Jlornyeckue BrICKa3biBaHusl. Jlornyeckue PackpbiBath cMbici u3ydaeMblx | [loHHUMAaTh CMBICT H3y4aeMBIX
3HAYEHHs BHICKA3bIBAaHUI. DNIEMEHTapHbIE U | TTOHATHH. AHanM3upOBaTh | MOHITHH, JIOTUYECKYIO CTPYKTYPY
COCTaBHbIE BbICKa3bIBaHMs. Jlornueckue JIOTHYECKYIO CTPYKTYpY | BeIcKa3bIBaHMH. Vcmosb3oBaTh
ornepauun: «u» (KOHBIOHKLHS, JIOTHYECKOE BBICKa3bIBaHUW.  Vcmonb30BaTh | Jorudeckue onepanuu. CTpouTh
JIeMEHTEI YMHOXKCHHE), «ATN» (TU3BIOHKITAS, joruueckue omnepanud. CTpOUTh | TaOIMIIBI HCTUHHOCTH IS
1.2 N 6 JIOTUYECKOE CIIOKEHUE), «HE» (JIOTHYECKOe TaONIUIBI  MUCTUHHOCTH JUTSL | TIOTUYECKHUX BBIPAKEHUH.
MaTEMATUYECKOU JIOTUKHU .

orpuuanue). [Ipuopurer moruueckux JIOTHYECKHUX BBIpOKEHUH. | Beruncnars nCTHHHOCTHOE
omnepauuii. OnpeneneHue HCTUHHOCTH BoruucnsaTo HWCTHUHHOCTHOE | 3HAYE€HHUE JOIMYECKOTO
COCTaBHOT'O BbICKa3bIBaHUA, €CJIIN U3BCCTHBI 3HAYCHHC JIOTUYECKOT'O | BBIPpAXXCHMHA. 3HAKOMHUTECS C
3HAYEHUS] HICTUHHOCTH BXO/SILUX B HETO BBIPOKEHHUS.  3HAKOMUTBCA  C | JOTMYECKMMH OCHOBaMH
JJIEMEHTAPHBIX BBICKa3bIBaHUH. JIOTHUECKUE | JIOTMYECKUMHU OCHOBaMH | KOMIBIOTEPA




BbIpaxkeHusl. [IpaBuiia 3anmucH JOTHYECKUX
BeIpakeHHH. [TocTpoenne Tabmuit
WCTUHHOCTH JIOTHYECKUX BBIPAIKEHUIM.
Jlorudeckue 37eMeHThI. 3HAKOMCTBO C
JIOTHYECKHUMHU OCHOBAMH KOMITBIOTEPA.

KOMITbIOTEPA

Wroro no pazueny 12
Pazgen 2. AIropuTMBI ¥ TPOrpaMMHUPOBAHUE
[Tonstue anropurma. cnonnurenu PackpriBath cMmbicn u3ydaeMbiX | [loHMMaTh CMBICT — H3ydaeMBbIX
aJITOPUTMOB. AJITOPUTM KaK IJIaH TTOHATHI. TIOHSITHH, npejjaraemsole
YIPaBICHUS UCTIOTHUTEIIEM. AHanusupoBaTh IpejaraeMbple | MOCIEI0BaTEIbHOCTH KOMaH Ha
CaoiictBa anroputma. CriocoObl 3amucu MOCJIEIOBATEIFHOCTH KOMAH]T Ha | MPEeAMET HaIW4Yusl y HUX TaKuX
anropuTtMa (CIOBECHBIH, B BUJIE OJOK-CXEMBI, | IPEeIMET HAIW4YUsl Y HHUX TaKUX | CBOMCTB aNropuUTMA, KaK
porpaMma). CBOICTB ajaropuTMa, KakK | JIUCKPETHOCTb,
ANTOPUTMHUYECKUE KOHCTPYKIIUH. JIUCKPETHOCTS, JIETEPMUHUPOBAHHOCTH,
Koncrpykuus «cnegoBanuey. JIMHeHHbIN JIETEpPMUHUPOBAHHOCTb, MOHSITHOCTb, PE3yJIbTATUBHOCTb,
anroput™. OrpaHMYEHHOCTb JIMHEHHBIX MOHSITHOCTh, PE3YyJbTaTUBHOCTh, | MACCOBOCTh.  Ompenensirts Mo
aJITOPUTMOB: HEBO3MOKHOCTh MaccoBocTb. Ompenenars 1o | OJIOK-CXeMe, JUIs pEeleHHsT KaKon
MIpeTyCMOTPETh 3aBUCUMOCTh Onok-cxeme, JUIsL  peuleHus | 3ajlayd  TMpelHa3Ha4yeH JaHHBIN
[OCJIEI0BATENbHOCTH BBIIOJIHIEMBIX Kakol 3ajaud IpeJHa3HAYEH | alTOPUTM. 3HaThb W3MCHECHHE
JEUCTBUI OT UCXOIHBIX JaHHBIX. JAaHHBIN aJNTOPUTM. | 3HAYEHUU BEJIMYUH npu
Hcnonnurenu u KoHCTpyKIus «BETBICHHEY: TTOJTHAS U AHanu3upoBath U3MEHEHUE | IIOIIaroBOM BBIIIOJIHEHUU
21 aJITOPUTMBL. 10 HernoiHas GopMbl. BeimonHeHne 1 3HAYECHUU BEJINYUH [pU | aIrOpUTMA. [lonumate mo
' ANTOPUTMUYECKHE HEBHITIOTHEHNE YCIOBUS (ICTUHHOCT U MOIIArOBOM BEITIOJIHEHUH | BBIOPAHHOMY METONly peIICHHS
KOHCTPYKI[MH JIO’)KHOCTB BbICKa3bIBaHMA). [IpocThie u alIropuTMa. Onpenenars 1O | 337]a4d, KakWe aJrOPpUTMHUYECKHUE

COCTaBHBIE yCIIOBHSI.

KoHCTpyKIIHs «IIOBTOPEHUS: LIUKJIIBI C
3aJIaHHBIM YHCJIIOM IIOBTOPEHUIL, C YCIOBUEM
BBITIOJTHEHHS, C IEPEMEHHON IUKJIA.
Pazpabotka a7t popMabHOTO UCTIOTHUTEIS
ITOPUTMa, IPUBOJSILETO K TpeOyeMoMy
pe3ynbTaTy Ipyu KOHKPETHBIX UCXOIHBIX
naHHBIX. Pa3paboTka HECIOXKHBIX
AJTOPUTMOB C MCIIOJIB30BAHNUEM IIUKJIOB U
BETBJICHHUH I yIpaBieHnsa (OpMaIbHBIMU
WCTIOTHUTENSIMU, TaKUMHU Kak PoboT,
UYepenamka, Yepréxauk. BoeimonHeHue
aNTOPUTMOB BPYUYHYIO U Ha KOMITBIOTEPE.

BBIOpAaHHOMY METOJIy PELICHHUS
3a/layy, KaKue ajaropuTMHUYECKHE
KOHCTPYKITUM MOTYT BOWTH B
AJITOPUTM. CpaBHHBaThH
pa3uyHbIe ANTOPUTMBI PEUICHUS
OJIHOM  3ajadvd. Co3naBarh,
BBITIOJIHATh BPYYHYIO H Ha
KOMIIbIOTEPE HECJI0>KHEIS
aJTOPUTMBL C HUCIOJb30BAHUEM
IMKJIOB W BETBJICHHM  JUIs
YIIPABJICHUS HUCIIOJIHUTEIISIMU,
TakuMu Kak PoOot, Uepemamika,
UepTexKHUK. Hcnonuars

KOHCTPYKIIMM MOTYT BOWTH B

AITOPUTM. Co3aBarth,
BBITIOJIHATE BPYYHYIO | Ha
KOMITBIOTEPE HECJIOJKHBIE
AITOPUTMBL C  HCIOJIB30BAaHUEM
IUKJIOB W  BETBICHUH IS
YIpaBIICHUS HWCIIOJIHUTEIISIMU,

takumMu kak Pobot, Uepenaika,
Uepréxuuk. VCnonHATh TOTOBBIE
aJTOPUTMBI P KOHKPETHBIX
HUCXOJHBIX AaHHBIX. CTPOUTH IS
UCTIONHUTENS  apu(PMETUIECKIX
JNEeUCTBUHI LIEMIOYKA  KOMaHJ,




CHHTaKCUYECKHUE U JIOTUYECKUE OIIUOKH.
OTKa3sl.

TOTOBBIE  AJITOPUTMBI npu
KOHKPETHBIX HUCXOJHBIX JaHHBIX.
Crpouts  nmnsi  UCHOTHUTEINS
apuPpMETUICCKUX JEUCTBUI
LEMOYKM  KOMaHZ,  JArolluxX
TpeOyeMbIit pe3ynpTaT  mpHu
KOHKPETHBIX UCXOJIHBIX JaHHBIX.

JAoIUX TpeOyeMblil  pe3ynbTar
IIPH  KOHKPETHBIX  HCXOIHBIX
JTAHHBIX.

2.2

SI3BIK
MPOrPAMMHUPOBAHUS

A3bik mporpamMmupoBanus (Python, C++,
ITackans, Java, C#, llIkonbHBIH
AnroputMudecKuii SI3BIK).

Cucrema nporpaMMUPOBAHUS: PEAKTOP
TEKCTa MPOTPaMM, TPAHCIIATOP, OTIaTIHK.
IlepemeHnnas: tum, ums, 3Hayenue. Llensie,
BEIIIECTBCHHBIC M CUMBOJIbHBIE TIEPEMECHHBIC.
Oneparop npucBauBaHus. ApupMeTHISCKUE
BBIPXEHUSI ¥ TIOPSIOK UX BBIYHCIICHUS.
OrnepaIuu ¢ HeIbIMH YUCTIaMu:
LIEJIOYUCIICHHOE JICJICHUE, OCTATOK OT
JIETICHHUS.

BetBnenus. CocTaBHBIE YCIOBUS (3aM¥Ch
JIOTHYECKHUX BHIPAKEHUN HA U3ydaeMOM
sI3BIKE MPOrpaMMupoBanus). Haxoxnenue
MUHUMYMa U MaKCHMyMa M3 JIBYX, TPEX U
4YeThIPEX uncell. Pellienre KkBaipaTHoro
YpaBHEHUS, HIMEIOIIETO BEIICCTBEHHBIC
KOPHH.

Huanorosas oTiaaka mporpaMM: MOIIaroBoe
BBITIOJIHEHHE, TTIPOCMOTP 3HAYCHUN BETUYIHH,
OTIIa/IOYHEII BBIBOJI, BRIOOP TOYKH OCTaHOBA.
Huxn ¢ ycnoBueM. Anroputm EBknnna s
HaXO0XICHUS HAaUOOJIbIIEro 00IIero
JIEJIATEINS IBYX HATYPAITbHBIX YHCEIL.
Paz0Ouenue 3anvicu HATYpaJILHOTO YHCIIA B
MO3UIIMOHHON CHCTEME C OCHOBAHHUEM,
MEHBIIIUM WU paBHBIM 10, Ha OTIENBHBIC
TUQPHL

[{uka ¢ nepeMeHHOM. ANrOPUTMBI IPOBEPKU

PackpbIBaTh CMBICT H3y4aeMbIX
moHsATHH. OpenensTh Mo
MporpaMme, IJis perieHrs Kakou
3aJ]aud OHa MpeJHa3HaYCHA.
Crpourts apuMeTuvecKue,
CTPOKOBBIE, JIOTHUECKHUE
BBIPKEHUS U BBIYUCIATH HX
3HaueHus. IIporpammuposars
JMHEHHBIE aJTOPUTMBL,
MpEeIoaralone BEIYUCICHUE
apu(METHYECKHUX, CTPOKOBBIX U
JIOTMYECKUX BBIPAXKEHUI.
Pa3pabatbiBaTh IporpaMMel,
coJiepKalire ornepaTop
(omiepaTopkl) BETBICHUS, B TOM
YHCIIEe C UCTOJIb30BaHUEM
JIOTHYECKHX ONEpaLU.
PazpabatbiBaTh IporpamMmel,
coJiep KalIye OnepaTop
(omepaTopsl) 1TMKIIA. BEITOTHATE
JIMAJIOTOBYIO OTJIAJIKY ITPOTPAMM.

[loHnMaTh CMBICT U3y4aeMBIX
noHsATHH. OnpenensaTs 1o
IporpaMme, AJIs peleHUs KaKoi
3a7lauyl OHA NpeHA3HAYCHA.
CrpouTts apupmMeTHIecKue,
CTPOKOBBIE, JIOTHUECKHE
BBIPaXXCHHA U BBIYUCIIATH UX
3HaueHus. IIporpammupoBars
JIMHEHHBIEC aJrOPUTMBIL,
NPEATOIATaloNINe BHIYHCICHUE
apu(PMEeTUIECKUX, CTPOKOBBIX U
JIOTHYECKUX BBIPAKECHUH.
PazpabateiBaTh 1Mo 00pasiy
POTPaMMBI, COZIEpIKaIIUe
orepaTop (oreparopsl)
BETBJICHUSI, B TOM YHCJIE C
UCIIOJIb30BAaHUEM JIOTHUECKHX
omepanuii. Pa3pabaTteiBaTh 10
00pasiy mporpaMMel,

coziep Kalue oneparop
(omeparopsl) nukIIa. 3amycKaTh
JMAJIOTOBYIO OTJIAJIKy IPOTPAMM.




JETUMOCTH OJJHOTO LIEJIOTO YKcia Ha JIpyroe,
MIPOBEPKHU HATYPaJIbHOTO YHCIa Ha IPOCTOTY.
O0paboTKa CUMBOJILHBIX JTAHHBIX.
CHMBOJIBbHBIE (CTPOKOBBIE) IEPEMEHHEIE.
ITocumBonBpHAs 0OpaboTka cTpok. ITogcuér
YacTOTHI IOSBIIEHHUS] CHMBOJIA B CTPOKE.
Berpoennsie ¢yHKIMM 1 00pab0OTKH
CTPOK.

Omnpenenenne BO3MOXKHBIX PE3YIbTATOB
paboTHI aNropuTMa P JAHHOM MHOXECTBE

PackpriBaTh CMBICT H3y4aeMbIX
MOHATUN. AHaIU3UPOBATH

IlornmaTs cMBICT N3y4aCMbIX
HOHHTHﬁ, TOTOBBIC aJITOPUTMBI U

2.3 AHanus alropuTMOoB 2 BXOJHBIX JaHHBIX, OIIPEAEICHUE BOSMOXHEIX | TOTOBBIE AITOPUTMBI U IIPOrpamMMBbl
BXOJHBIX OJAHHBIX, HpI/IBO,Z[SIH_II/IX K Z[aHHOMy HpOFpaMMI:I
pe3yabTaTy.
Wroro no pazneny 21
PesepBHOE Bpemst 1
OBHIEE KOJIMYECTBO 34
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9 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne n/m P Kourposbubie IIpakTuyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoTshI
pecypcsl
Paznes 1. udpoBasi rpaMOTHOCTH
11 I'mobGanbHas cetb UHTEpHET U cTpaTerun 3 bubnuotexa [JOK
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Paznea 1. llndposasi rpaMoOTHOCTH

I'mobGanpHas cersb
WNHTtepHeT u cTpareruu

I'mo6anbnas cetb UHTEpHET. [P-anpeca
y310B. CeTeBoe XpaHEeHNE JaHHBIX. MeToabl
WHIMBUAYATBHOTO M KOJJIEKTUBHOTO
pa3MeleHs HOBOM nH(popManuu B
WnTepuere. bonbimme nanHabie (HHTEPHET-
JaHHBIC, B YaCTHOCTH JaHHbIC COIIMAJIbHBIX
ceTent).

[HonsTre 06 MHPOPMATMOHHOM
6e3omacHOCTH. YTPO3bl HHPOPMAITMOHHOH

PackpbIBaTh CMBICT H3Y4aeMbIX
MOHATHH. AHaTU3UPOBATh
JIOMEHHBIE UMEHa KOMITBIOTEPOB
U ajpeca JOKYMEHTOB B
Nurepnere. Onpenenarsb
MHWHHUMAJIbHOC BPEM:,
Heo0XoIuMoe Ui epefadn
W3BECTHOr0 00BbEMa NaHHBIX 110
KaHaJly CBA3U C U3BCCTHBIMU

IToHnMaTe CMBICT H3y9aeMBIX
noHATui. OnpenensiTh JOMEHHbIE
MMEHa KOMITBIOTEPOB U aJpeca
JIOKyMeHTOB B IHTEpHeTe,
MHHUMAaJIBHOE BpeMH,
HE00X0IUMOe IS Tiepeiaun
H3BECTHOTO 00BEMA AAHHBIX MO
KaHAy CBSA3H C U3BECTHBIMU
xapakrtepuctukamu. [lonumars

11 0€301aCHOTO MMOBEICHUS 3 0e30macHOCTH Ipu paboTe B r1100aIBHOM XapaKTEPUCTUKAMMU. MOTEHIUAIBHBIE YTPO3bI U
B Hell CETH U METOBI IPOTHUBOJAEUCTBUS UM. PacniosHaBaTh MOTEHIMAIBHEIE BpENHBIE BO3ICHCTBYS,
ITpaBuna 6e30macHoOi ayTeHTH(UKALUH. YIPO3bI U BpEAHBIC BO3/ICHCTBUS, | CBS3aHHBIC C MH(POPMAIIMOHHBIMH
3ammra muuHoi nHGOpMarmu B IHTepHETE. | CBSI3aHHBIC C ¥ KOMMYHHUKAIIUOHHBIMH
BbesonacHsle cTpaTernu NOBECHMYS B MH(POPMALMOHHBIMH U TEXHOJIOTHAMH, TIpeAIaracMble
Wntepnere. [IpenynpexneHue BOBICUYEHNS B | KOMMYHHUKAIIHOHHBIMU IIyTH UX YCTPaHEHHUs
JECTPYKTHBHBIC U KPUMHUHAIBHBIE ()OPMBI TEXHOJIOTUSIMH, OLICHUBATh
CEeTEeBOM aKTUBHOCTH (KMOEPOYIIHHT, IpeiaracMble IMyTH X
(umwHT 1 qpyrue GopMmeI). yCTpaHEeHHSI
Bunsl gestensHocTy B HTEpHETE, PackpbIBaTh CMBICI H3y4aeMBbIX IToHMMAaTB CMBICIT N3y4aeMBbIX
HWHTEPHET-CEPBUCHI: KOMMYHUKAIIHOHHBIE noHsATUi. [IpuBOANTE IpUMEPHI noHATui. [IpuBOINTE IpUMEPHI
cepBUCHI (ITOYTOBAs ciIyx0a, BUAEO- CUTyalui, B KOTOPBIX TpeOyeTcs | CUTyallMd, B KOTOPBIX TpeOyeTcs
KOH(EpEeHI-CBSI3b U APYTHE), CHPABOYHbIE HCIIOJIb30BaTh UCIIOJIb30BaTh
CITy>KOBI (KapThl, pacliCaHusl U IpyTHe), KOMMYHUKAIIMOHHBIE CEPBHUCHI, KOMMYHUKAIIMOHHBIE CEPBUCHI,
PaGoTa B [TOUCKOBBIE CITYKOBI, CIIy’KObI OOHOBJICHUS CIIPABOYHBIE U TOMCKOBBIE CIIPABOYHBIE U TOMCKOBBIE
1.2 HH(OPMAITHOHHOM 3 MPOTPaMMHOI0 00ECIICUeHHS U IpyTrue ciyx0bl 1 Ap. OnpenemsTs ciyx0bl 1 Ap. OnpeaensTb
’ pMalt ciryx0b1. CepBUCH TOCYJapPCTBEHHBIX YCIYT. | KOJIWYECTBO CTPAHHMIIL, KOJIMYECTBO CTPAHMLL, HAIEHHBIX
IIPOCTPAHCTBE

OO0iraunble XpaHWIAIIA JaHHBIX. CpecTBa
COBMECTHOH pa3paboTKu JOKyMEHTOB
(onnaitn-oducer). [IporpaMmmuoe
oOecrniedyeHne Kak BeO-CEPBHC: OHJIAITHOBHIE
TEKCTOBBIE U IpadUuecKre peJaKTopsbl,
cpezpl pa3paboTKH IPOTPaMM.

HalJIEHHBIX TOMCKOBBIM
CEPBEPOM 110 3aIIPOCaM C
HCIIOJIB30BAaHUEM JIOTUYECKUX
onepauuid. IIpuBoaNUTE MpUMEPHI
YCIIYT, JOCTYIIHBIX Ha CEpBHUCAX
rOCYJAPCTBEHHBIX YCIYT.

ITIOMCKOBBIM CEPBEPOM 10
3a1pocaM C UCIOJIb30BAHUEM
JIOTHYECKHX ONeparuil.
IIpuBOAUTE IPUMEpHI YCIYT,
JIOCTYITHBIX Ha CEpPBUCAX
TrOCYJapCTBEHHBIX YCIYT.




ITpUBOIUTH TPUMEPEI
OHJTAHOBBIX TEKCTOBBIX H
rpadu4ecKux peaakTopoB, Cpea
pa3pabOTKH MpOrpaMM.

ITpuBOANTH TPUMEPEI
OHJIafHOBBIX TEKCTOBBIX H
rpagu4ecKuX peraKkTopoB, Cpel
pa3paboOTKH IPOrpaMM.

Uroro no pazneny
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Pasznen 2. Teopernueckue 0CHOBBI HH(OPM

ATHKH

2.1

MopenupoBanue Kak
METO]I IO3HAHMS

Mopnens. 3amaun, perraeMple ¢ TOMOIIBIO
MozenupoBanus. Kinaccudukannm Moaesnei.
MarepuanbHble (HaTypHBIC) H
nH(popMaImoHHbIe Moienn. HempeprIBHBIC U
JUCKpeTHBbIe Moneu. IMuTannoHHbIe
MoJenu. Urposeie Moaenu. OrieHka
a/IGKBaTHOCTH MO/IENT! MOJICTTUPYEMOMY
O00BEKTY U IENSIM MOJISIIUPOBAHUSI.
Tabnuunbie mogenu. Tabmuia kak
MpeJCcTaBJIeHUE OTHOIICHHSI.

bazer gansbix. OTOOp B TabOMHIIE CTPOK,
YAOBJIETBOPSIONINX 33JaHHOMY YCJIOBHIO.
I'pad. Bepumna, pedpo, myTs.
OpueHTUpOBaHHBIE 1 HEOPUEHTHPOBAHHEIE
rpader. nmHa (Bec) pedpa. BecoBas
Matpuia rpada. [JivHa myTH Mexay
BepurHamMu rpada. [lonck onTuManbHOTO
mytd B rpade. HavansHas BepmmHa
(MCTOYHYK) ¥ KOHEYHAsI BEPIIMHA (CTOK) B
OpHEHTHUpPOBaHHOM Tpade. Brruncienue
KOJIMYECTBA IyTeH B HAIIPABICHHOM
AIUKJINYECKOM rpade.

Hepeso. Kopens, BepuiuHa (y3en), JIUcCT,
pebpo (myra) nepesa. BricoTa nepesa.
[onxepeso. [IpumMeps! ncob30BaHUs
nepeBbeB. [lepeOop BapuaHTOB ¢ ITOMOIIIBIO
nepeBa.

[TonsTue MaTemMaTuueckoit Mogenu. 3aiayu,
pelaeMble ¢ IIOMOIIBI0 MaTEMaTHYECKOTO
(xommpIOTEpHOT0) MOozenupoBanus. OTinnaue

PackprIBaTh CMBICT H3y9aeMBIX
nousaTui. OnpenensiTs BUJ
WHPOPMALTMOHHON MOJIEIH B
3aBHCHMOCTH OT CTOSIIIEN
3a1a4u. AHaJIU3UPOBAThH
WHPOPMALIMOHHBIE MOJIEIIN
(Tabnuiikl, rpaduKy, TUATPAMMBL,
cXeMbl U 1p.). OcyIecTBIsATh
CHCTEMHBIH aHalln3 00bEKTa,
BBIJIETISATh CPEJIA €0 CBOMCTB T€
CBOICTBa, KOTOpPbIE
CYLIECTBEHHBI C TOYKHU 3PEHUS
LeJIel MOJIEITUPOBaHUS.
OneHuBaTh aJicKkBaTHOCTh
MOJIETH MOJETUPYEMOMY
00BEKTY U 1AM
MonenupoBauus. CTpouTs U
MHTEPIPETUPOBATE PAa3INYHbIE
MH(POPMALMOHHBIE MOJIENIN
(Tabmuibl, AEarpamMMel, Tpadel,
JIEPEBO, CXEMBI, OJIOK-CXEMBI
anroputMoB). HccnenoBats ¢
MOMOIIbI0 HHPOPMAITMOHHBIX
Mojieneit 00BEKTH B
COOTBETCTBHH C TIOCTaBIEHHON
3amaued. M3ydats sTansl
KOMITBIOTEPHOTO
MoenupoBanus. Paborats ¢
TOTOBBIMH KOMITBIOTEPHBIMHU
MOJIETISIMH U3 Pa3IMIHBIX

[ToHMMATH CMBICT H3yYaeMbIX
TIOHATHH, BUA HHPOPMAITHOHHON
MOJIEH B 3aBUCHMOCTH OT
crosie 3aaauun. Ilonnmars
nH()OPMaITMOHHBIE MOICIH
(Tabnuibl, rpaduku, AMArPAMMBI,
CXEMBI U Jp.). BeImoaHATS 1o
00pasiy CHCTEMHBII aHAIH3
00BEKTa, BBICISITH CPEIN €TO
CBOMCTB T€ CBOMICTBA, KOTOPbIE
CYIIIECTBEHHBI C TOYKH 3PEHUS
nened MOIETUPOBAHHUS.
IlonuMaThs aneKBaTHOCTHL MOJIEIHN
MOJIETHPYEMOMY OOBEKTY U
nessiM Moenupoanus. CTpOUTh
pasnu4Hble THPOPMAIIOHHEIE
Moieiu (TabuIIbI, TUarpaMMel,
rpadsl, 1epeBo, CXeMBbl, OJIOK-
cxeMsbl anroputMoB). OneHWBaTh
C MIOMOIIBI0 UH(POPMAIIHOHHBIX
Mojieneil 00BEKTHl B
COOTBETCTBHH C TIOCTABJICHHON
3anaueid. IloHMMaTs sTanel
KOMIIBIOTEPHOTO MOAEITUPOBAHHSL.
PaGoratb ¢ roroBbIMH
KOMIBIOTEPHBIMHA MOJIEIISIMH U3
Pa3TUYHBIX TPEAMETHBIX
o0macTeil.




MaTeMaTHYECKOW MOJICTH OT HATypHOU
MOJIETIH U OT CJIOBECHOTO (JINTepaTypHOTO)
OMMHCaHUsl 00BEKTA.

DTarbl KOMIIBIOTEPHOTO MOICTUPOBAHYS:
MOCTAaHOBKA 33/1a4H, TIOCTPOCHHE
MaTeMaTHYECKON MOJICIH, POrpaMMHas
peanuzanus, TECTUPOBaHUE, TPOBEICHUE
KOMITBIOTEPHOTO 3KCIICPUMEHTA, aHAIU3 €T0
pe3yJIbTaTOB, YTOYHEHHE MOJICITH.

MPEIMETHBIX 00JIACTEH.

Uroro no pazneny
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Paznen 3. AaroputMbl 1 NIPOrpaMMHpPOBAaH

ue

3.1

PazpaboTtka anroputMoB
U IporpaMmm

Pa3Ouenue 3amaun Ha IO3a0a49H.
CocTaBlieHUE aITOPUTMOB U TIPOTPaMM ¢
HCIIOJIb30BaHUEM BETBJICHHM, IIUKJIOB U
BCIIOMOTATEIbHBIX aJTOPUTMOB ISt
yIpaBJICHHS UCIIOTHUTENIEM PoboT min
JPYTUMH UCTIOJTHUTEISIMH, TAKUMH KaK
Uepenaika, YepTEKHUK U IPYTUMHU.
TabmuuHbIe BETHIUHBI (MACCHBEI).
OpnHoMmepHbIe MaccuBbl. COCTaBIICHUE U
OTIIa/IKa MIPOTPaMM, PEATU3YIOIINX THIIOBBIC
AITOPUTMBI 00PadOTKH OTHOMEPHBIX
YHUCJIOBBIX MaCCHUBOB, HA OJTHOM U3 5I3bIKOB
nporpammupoBanus (Python, C++, [Tackanb,
Java, C#, llIkonbHBIH AJITOPUTMHYECKUN
S3BIK): 3aM0THEHNE YNCIIOBOTO MacCUBa
CIIy4allHBIMH YHMCJIAMH, B COOTBETCTBHHU C
(hopMyIoit uu myTéM BBOAA YHCE,
HaX0XJICHHE CYMMBI JJIEMEHTOB MacCHBa,
JIMHEWHBIN MMONCK 3aJJaHHOT0 3HAYSHUS B
MacCHUBE, MOACYET IIIEMEHTOB MaCcCHUBa,
YIOBJIETBOPSIOIINX 3aIaHHOMY YCIIOBHIO,
HaX0XJIeHUE MHHUMAJIBHOIO
(MakcUMaNbHOTO) AJIEMEHTa MacCHBa.
CopTtupoBKa MaccuBa.

O0paboTKa NOTOKA IaHHBIX: BBIYUCICHUE
KOJIMYECTBA, CyMMBI, CPETHETO

PackpbIBaTh CMBICI H3y9aeMBIX
noHsATHH. Pa3pabaTeiBaTh
MPOrpaMMBbl JIJIsl 00pabOTKU
OJTHOMEPHOT'0 MAaCCHBA LIEJIBIX
yucen. OCyIecTBIsATh
pa30ueHre UCXOIHOM 3a/1aun Ha
nom3anaun. Pa3pabaTeiBaTh
IPOTPaMMBI, COJIEPIKaIINe
noArnporpaMmmy(sl).

[loHnmaTthb cMBICT U3y4aeMBbIX
noHsTHid. Pa3pabaTteiBaTh 1Mo
o0pasity mporpaMmsbl IS
00pabOTKH OJHOMEPHOTO
MaccuBa IeJIbIX YHCell, pa30uBaTh
MCXOJTHBIE 3a/1a41 Ha TI0A3a/1a4H.
PazpabateiBaTh 1Mo 00pasiy
IIPOTrpaMMBl, COAEpKaILne
noAnporpammy(bl).




apI/I(bMeTI/IIIeCKOI‘O, MHUHUMAJIBHOI'O U
MaKCHUMaJIBHOT'O 3HAYCHHUS 3JICMCHTOB
OCJICA0BATCILHOCTHU, YAOBJICTBOPAIOIINX
3aJaHHOMY YCJIOBHIO.

3.2

VYnpasnenue

Ymupasnenue. Curaan. ObpaTHas CBA3b.
[Mony4yeHue cUTHANOB OT HU(PPOBBIX
JaTYNKOB (KacaHWsl, PaCCTOSHHUS, CBETA,
3ByKa u Apyroro). [Ipumepsl nucnons3oBanus
MPHUHIMIA OOPATHO CBSA3M B CUCTEMaX
YIpaBJICHHUS TEXHUYECKUMH YCTPOWCTBAMHU C
ITOMOHIBIO JaTYHUKOB, B TOM YHCJIC B
poOOTOTEXHUKE.

[TpuMepbl pOOOTH3UPOBAHHBIX CHCTEM
(cuctema yrpaBieHUS IBIDKCHUEM B
TPaHCIIOPTHOW CHCTEME, CBAPOYHAs JINHUS
aBT03aB0JIa, ABTOMATH3HPOBAHHOEC
yIpaBiieHHE OTOIUICHUEM JI0Ma, aBTOHOMHasI
CHUCTCMa YIIPABJIICHUA TPAHCIIOPTHBIM
CPEICTBOM U JIPYTHUE CUCTEMBI).

PackpriBaTh CMBICIT H3y9aeMbIX
MTOHATHH. AHAJIM3UPOBATH
OTHOIICHHUS B )KUBOU TIPUPO]IE,
TEXHUYECKUX U COIIMATBHBIX
(mmKoJa, ceMbs M JIp.) CHCTEMax
¢ no3uuui ynpasieHus. M3ydarsb
npUMEpPbl POOOTH3UPOBAHHBIX
CHUCTEM.

[ToHMMATH CMBICT H3yYaeMbIX
MOHSTHH, OTHOIICHHS B ;KHBOU
MIPUPOJIE, TEXHUYECKUX U
COIMABHBIX (IIKOJIA, CEMbS H
IIp.) CUCTEMax ¢ MO3UIINAN
ynpasierus. [lornMaTte mpumepsl
POOOTH3UPOBAHHBIX CUCTEM.

Uroro no pazneny
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Pa3nes 4. UndpopManoHHbIe TEXHOJTOTHH

4.1

DNEeKTPOHHBIE TaOTHUIIBI

10

[Honsitre 00 3mMeKTpOHHBIX Tabmuax. Tt
JIAHHBIX B STUEHKaX 3JIEKTPOHHOU TAOJIUIIEI.
PenaktupoBanue u hopMaTUpOBAHUE
Tabmu. BerpoeHHbie GyHKITNH [T TOMCKA
MaKCUMyMa, MUHUMYMa, CyMMbI U CPEJTHETO
apudmernyeckoro. COpTUPOBKA JaHHBIX B
BBIJICJICHHOM Jinana3oHe. [Toctpoenue
quarpamm (THCTOrpaMMa, KpyroBast
JyarpaMma, ToueuHas quarpamma). Beioop
THTIA JUATPAMMEI.

[IpeoOpazoBanue Gpopmy npu
KornupoBaHuK. OTHOCHTENbHAS, a0COMIOTHAS
U CMeIIaHHas aJIpecartusl.

YcnoBHBIE BEIYUCIECHUS B AJI€KTPOHHBIX
tabmuiax. CyMMHpOBaHHE U MTOACUYET
3HAYCHUN, OTBEYAIOIINX 3aJJaHHOMY

PackpbIBaTh CMBICI H3y9aeMBIX
MOHATUN. AHATM3UPOBATh
MOJIb30BATENLCKUIT HHTEPdElic
HNPUMEHSIEMOT0 TIPOrPAMMHOTO
cpezcTBa B paboTe ¢
3IIEKTPOHHBIMH TaOJIUI[AMH.
Onpenensitb ycaoBUs U
BO3MOKHOCTHU ITPUMEHEHHS
MPOTPaMMHOTO CPEJICTBA JUIsI
pelleHHS TUITOBBIX 3a71a4 B
paboTte ¢ 3IEeKTPOHHBIMHU
TabnuaMu. BeIsSBIIsITE 0011I€E H
pazIuyus B pa3HbIX
MPOTrPaMMHBIX IPOIYKTAX,
NpeJHAa3HAYECHHBIX IS PeIICHHS
OJTHOTO KJ1acca (pa3HbIX KIACCOB)

[loHnmaThb cMBICT U3y4aeMBIX
MOHATHH, ITOJIL30BATEILCKUN
uHTepdelic MpUMEHSIeMOro
IPOrpaMMHOIO CpPelICTBa B paboTe
C 3JICKTPOHHBIMH TaOIHLIAMH.
ITonumars yciioBus u
BO3MOKHOCTH MTPUMEHEHUS
HPOrpaMMHOIO CpesICTBa ISt
pelIeHrs TUTIOBBIX 3a/a4 B
pabote ¢ AIIEKTPOHHBIMU
tabnuuamu. PenaktupoBats u
(hopmaTupoBaTh NEKTPOHHBIE
TaOJHIIb, BU3yaTH3UPOBATh
JTaHHBIE B 3JIEKTPOHHBIX
tabnuuax. BeimonHATh B
JIIEKTPOHHBIX TAOJIUIAX PACUETHI




ycnoButo. O6paboTka 60IBIINX HAOOPOB
naHHBIX. YHCIEHHOE MOJICTIMPOBAaHKE B
ANIEKTPOHHBIX TaOIHIAX.

3a/1a4 B pabOTe C 3IEKTPOHHBIMU
tabmmnamu. PemaktupoBaTh
(bopMaTHPOBATh ANEKTPOHHBIC
TaOMUIBl. AHATU3UPOBATH U
BU3YaJIN3UPOBATh JaHHbIC B
ANIEKTPOHHBIX TaOJIHIIAX.
BBINOIHATH B 37I€KTPOHHBIX
TabNIMIax pacyEThl MO0 BBOJUMBIM
MoJIb30BaTeNieM (popMyiam ¢
UCIIOJIb30BAaHUEM BCTPOCHHBIX
¢ynkuuii. OcymecTBIsTh
YHCIIEHHOE MOJICIINPOBAaHHE B
MPOCTHIX 3a/1a4aX W3 Pa3InIHBIX
MPeMETHBIX 00IaCTEH.

10 BBOJMMBIM IOJIE30BaTEIEM
(hopmMyIiaM ¢ HCTIOIb30BaHUEM
BCTPOCHHBIX (PyHKIIUH.
IlonuMaTh YuCICHHOE
MOJIEIUPOBAHHUE B MPOCTHIX
3ama4ax M3 pa3aIudHbIX
MIPEIMETHBIX 00JIaCTEeH.

Pons nHGOpMAIMOHHBIX TEXHOJIOTHIA B
Pa3BUTHU 3KOHOMHUKHU MUPA, CTPAHBL,
peruoHa. OTKpBIThIC 00pa30BaTENbHbIC
pecypehl.

[Ipodeccun, cs3annbie ¢ THPOPMATHKON U
rH(OPMAITMOHHBIME TEXHOJIOTUSMU: BeO-

PaCKpI)IBaTI) CMBICJT U3y4a€MbBIX
noastTuid. OOCYKIaTh poib
WHPOPMALMOHHBIX TEXHOJIOTHH B
coBpemeHHOM mupe. OOcyxaaTh
3HAYCHUE OTKPBITHIX
00pa3oBaTeNbHBIX PECYPCOB U

IToHMMAaTB CMBICII U3y4aeMBbIX
MIOHATHM, POJIb NHHOPMALIMOHHBIX
TEXHOJIOTUH B COBPEMEHHOM
MUPE, 3HAYECHUE OTKPBITBIX
00pa3oBaTeIbHbBIX PECYPCOB U
BO3MOKHOCTH UX UCIOJIB30BAHMS.

NupopmanronHsie %
49 TEXHOTOIMIL B 1 Au3aitHep, IporpaMMHCT, pa3paboTauk BO3MOXHOCTHU UX Hcnonb3oBaTh 1U(poBbIE
MOOMJIBHBIX MIPUI0KEHUH, TECTUPOBIINK, WCIONIB30BaHMsl. AHAJIM3APOBATh | HAaBBIKU, KOTOPBIMU JOJDKEH
COBPEMEHHOM 0011LeCTBE ApXHUTEKTOP IPOrPaMMHOTO 0OeCTICUEeHUs, IU(POBBIE HABBIKH, KOTOPBIMH 001aaTh BBITYCKHUK IIKOJIBI.
CIELIUAIUCT 10 aHAJIU3Y JaHHbIX, JIOJDKEH 00J1a71aTh BBIITYCKHUK 3HaTb npodeccu, CBI3aHHbBIE C
CUCTEMHBIN aIMUHUACTPATOP. mkodiel. M3yuats npodeccun, UHQOPMATHKON U
CBsI3aHHBIE C MH(OPMATHUKOU 1 MH(QOPMATMOHHBIMH
WHPOPMAITTOHHBIMH TEXHOJIOTUSMHU.
TEXHOJIOTHSIMU.
Wroro no pazneny 11
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

7 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

1

11

1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusi
I[To Teme «{upoBast rpaMOTHOCTHY

[ToscHAT, Ha  TpuUMepax CMBICT  TOHATHH  «HH(QOpPMALUL»,
«uH(pOpMaIMOHHBIN Ipoleccy, «o0paboTka HHPOPMALIUNY, «XpaHEHHE
uHpOpMaLUNY, «TIepeaada HHPOpMaIun»

[TpuBOIUTE pUMEPHI COBPEMEHHBIX YCTPOMCTB XpAHEHHUS U MEpeaavu

I/IH(bOpMaI_II/II/I, CpaBHHUBATb UX KOJUYCCTBCHHLIC XapPaKTCPUCTUKHU

1.3

14

1.5

[TonyyaTs W HCHONB30BaTh MHPOPMAIMIO O XapaKTEPUCTHKAX
MIEPCOHAIIBHOIO KOMIIBIOTEPA M €0 OCHOBHBIX 3JIEMEHTaX (IIpoleccop,
ornepaTUBHAs MaMsTh, JOJTOBPEMEHHAas IMaMATh, YCTPOMCTBAa BBOJIA-

BBIBOJIA)

COOTHOCHTH XapaKTCPUCTUKU KOMIIBIOTCPA C 3aaa4YaMu, pClIaCMbIMHA C

€TI0 IOMOIIIBIO

OpueHTHPOBATECS B HEPAPXUUYECKON CTPYKType (haiioBOi CHCTEMBI
(3anuchIBaTh MoJIHOE UM (Qaiina (kaTanora), myTsh K (aitiny (kaTtanory)
[0 MMEIOIIEMYCSl OIMUCAaHUIO0 (DalIOBOM CTPYKTYphl HEKOTOPOTO

MH(POPMALIMOHHOTO HOCUTEIIS)

1.6

1.7

1.8
1.9

PaGoTtate c (ailioBoii cHCTEMON NEpPCOHAIBHOIO KOMIIBIOTEPA C
MCIIOJIb30BaHUEM rpaduueckoro uHrepdeiica: cozaaBaTh (KOMUPOBATS,
nepemMenaTb, epeuMeHOBbIBaTh, yJIAIATh U apXUBUPOBATh (ailiibl U
KaTaJjory, UCI0JIb30BaTh aHTUBUPYCHYIO MPOrpamMmy)

Uckare uHpopmauuto B MHTepHeTe (B TOM 4YHCIE O KIIOYEBHIM
CJIOBaM, IO H300pa)K€HHI0), KPUTHMUECKHM OTHOCUTBHCS K HalJeHHOU
uH(pOpMallMK, OCO3HaBaTh OMACHOCTh JUISl JIMYHOCTH M 00IIecTBa
pacrpoCTpaHeHHs BpPEIOHOCHOW HWHGpOpMalKMU, B TOM YHCIE
HKCTPEMHUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa

[ToHnMaTh CTPYKTYpY aipecoB BEO-pecypcoB

Hcnons30BaTh COBpPCMCHHBIC CCPBUCHI I/IHTepHeT-KOMMyHI/IKaLII/Iﬁ

1.10

CO6J'IIO,Z[3.TB Tpe6OBaHI/ISI Oe3omacHoit OKCIUTyaTaluu TCEXHHUYCCKUX



cpeacTB HMHMOPMAMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHWH,
COOIIIO/IaTh CETEBOM ITUKET, Oa30Bble HOPMBI HH(POPMALIMOHHON ITUKU
U TpaBa npu paboTe C MPUIOKEHUSIMU Ha JIOOBIX YCTPOMCTBaxX W B

WuTepHere, BBIOUpATh O€30MacHbBIE CTPATETUU IIOBEICHUS B CETH

HpI/IMeHHTB MECTOABI HpO(l)I/IJIaKTI/IKI/I HCTAaTUBHOI'O0 BJIUAHUA CPCACTB

1.11 WH(POPMAITMOHHBIX ¥ KOMMYHHMKAITMOHHBIX TEXHOJOTHH Ha 370POBbE
MI0JIb30BATENS
2 [To Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI

KoaupoBate M J1eKOAMpPOBATH COOOIIEHHS IO 33JaHHBIM IPaBUIIAM,
2.1 JEMOHCTPUPOBATh MOHMMAHUE OCHOBHBIX MPUHIUIIOB KOJIWPOBAHUS
UH(pOPMAIIMU PA3IMYHON TPUPOJIBI (TEKCTOBOM, rpaMuecKoii, ayano-)
CpaBHHMBaTh JUIMHBI ~COOOIICHWIA, 3allMCAHHBIX B  Pa3IMYHBIX
2.2 andaBUTax, ONEPUPOBATH CIMHHUIIAMH HU3MEPCHUS HH(GOPMAIIMOHHOTO

00BéMa u CKOpPOCTH Iepeaadn JaHHbIX

OI_ICHI/IBaTB H CpaBHHUBATb pPa3MEpbl TCKCTOBLIX, Fpa(bI/I‘leCKI/IX,

2.3
3BYKOBBIX (haiiioB 1 BuaeO0(hailioB
3 I[To Teme «MHDOPMAITIOHHBIE TEXHOIOTHI
[IpencraBisiTh  pe3yibTaTbl  CBOEM  JEATEIBHOCTH B BHJE
3.1 CTPYKTYpPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEANNHBIX TPE3EHTAUN
8 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJabTara
1 ITo Teme «TeopeTnueckre 0OCHOBBI UH(OPMATUKI»
11 [TosicusiTh Ha TpuUMepax pazIuuus MEXIy MO3MIHMOHHBIMU U
HENO3UIMOHHBIMH CUCTEMAMH CUUCIICHUS
3anuceBaTh U CpaBHUBATH Lienble yucaa oT 0 no 1024 B pa3znuuHbIX
1.2 MO3UIIMOHHBIX CHUCTEMax cuucieHus (¢ ocHoBaHusmMu 2, 8, 16),
BBINOJIHATH apU(pMETUYECKHE ONepaluy HaJl HUIMU
13 PackppiBaThb  CMBICT  TOHSTUH  «BBICKA3bIBAaHUE»,  «IOTHYECKas

onepanus», «JIOrM4€CKOC BbIPAKCHUCH

14 3anuchIBaTh JOTHYSCKUE BbIPpAKCHUA C UCIIOJIb30BAHUCM JU3BIOHKIINH,



2.1

2.2

KOHBIOHKIIMKM HW OTpHLAHHsA, OIPECACIATh HCTHHHOCTH JIOTMYCCKUX
BLIpa)KeHHﬁ, €CJIM U3BCCTHBI 3HAYCHUA UCTUHHOCTH BXOJAIIMX B HETO
INEPEMCHHEBIX, CTPOUTH Ta6J'II/II_II)I HUCTUHHOCTH JId JIOTHYCCKHX

BBIPAKCHUI
ITo TemMe «ANTOpUTMBI U IPOTPAMMHUPOBAHUE

PackpblBaTh ~ CMBICII  MOHSTHH  «UCIOJHUTEIb»,  «AJTOPUTM»,
«rporpamMmay, IMOHHMMas pPa3HUIy MEXAYy YIOTpeOJIeHHeM STHX

TEPMUHOB B OOBIJICHHOM peur U B HH(OpMATHKE

OnuceiBaTh AJITOPpUTM PCIICHUA 3aJadu pa3JIMYIHbIMU CHOCO6aMI/I, B

TOM 4YHUCJIC B BUAC 0JI0K-CXEMBI

2.3

2.4

2.5

COCTEIBJ'IHTB, BBITIOJIHATE BPYUYHYHO W Ha KOMIIBIOTECPEC HECIOXKHbBIC
AJITOPUTMBI C UCITIOJIB30BaAHUEM BCTBJICHUU U LHUKIIOB IJId YIIPABJICHHUA

UCIIOJTHUTEISIMU
Hcnoap3oBaTh KOHCTaHTHI )51 IEPCMCHHBIC Pa3JINYIHBIX TUIIOB
(YUCIOBBIX, JIOTUYECKHX, CHUMBOJIBHBIX), a TaKXe COJEpKallhe HX
BBIPpAXKCHUA, UCITIOJIB30BATh OIICPATOP NPpHCBAMBAHUA

Hcnonb3oBare mpu pa3pabOTKe MpPOrpaMM JIOTHUYECKUE 3HAYCHMUS,

OIICpalr U BbIPpAXKCHUA C HUMU

2.6

AHaJ'II/I3I/IpOBaTb MNpCAIOKCHHBIC aJITOPUTMbBI, B TOM YHUCJIC OIIPCACIIATD,
KakKue pe3yJIibTaTbl BO3MOXHBI IIPpW 3aJaHHOM MHOKCCTBEC HMCXOIHBIX

3HaYEeHUN

2.7

9 KUIACC

CoznmaBaTh ¥ OTH@XHBATh NPOrpaMMBl Ha OJHOM H3 S3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkombHbIi
Anroput™Muueckuil  S3bIK), peamu3yrolire HECIO0XHBIE aIrOPUTMBI
00pabOTKM YHUCIIOBBIX JAHHBIX C HCIIOJIb30BAHWEM IHKJIOB U
BETBJICHHI, B TOM YHMCJIE€ PEAU3YIOLIUE MPOBEPKY JAEIUMOCTH OJHOTO
IIEJIOTO YHUCIIa Ha IPYTOe, MIPOBEPKY HATYPaIbHOTO YHCIIa HAa TIPOCTOTY,

BbIJIJIEHUS IM(p U3 HATYpaJIbHOIO YHCIIA

Kon
NpoBepsIeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

ITo Teme «{upoBast rpaMOTHOCTH



1.1

1.2

1.3

Hcnonp30BaTh COBpEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM UHUCIE
KOMMYHUKAI[MOHHBIE CEPBUCHI, OOJIAUHbIE XpaHUJIUIIA JIaHHBIX,
OHJIAH-TIPOTpaMMbl (TEKCTOBbIE M TpaUuecKhe PeAaKTOPbl, CpPelbl

pa3paboTKy) B y4eOHOU U MOBCETHEBHOMN JAEATETLHOCTH

[IpuBoAUTH,  TpPUMEPHl  HUCHOJNB30BaHUS  T€OMH(POPMALMOHHBIX
CEPBHCOB, CEPBHCOB TI'OCYIapCTBEHHBIX YCIYI, 00pa3oBaTelIbHbBIX

cepBrcoB MHTepHeTa B yueOHOMN U MTOBCEHEBHOM JCSITEILHOCTH

Hcnonp30BaTh pa3iuyHbIE CPEACTBA 3alllUTBl OT BPEJOHOCHOIO
MPOrpaMMHOTr0 O0ecreueHus, 3aliIaTh NePCOHAIbHYI0 HHPOPMAIUIO
OT  HECAHKIMOHUPOBAHHOIO  JOCTya M  €ro  IOCIEACTBUI
(pasrmamieHusi, MOJMEHBI, YTpaThl IaHHBIX) C YYETOM OCHOBHBIX
TEXHOJOTMYECKMX M COLHMAJIbHO-TICUXOJOTUYECKUX  ACHEKTOB
UCIIONBb30BaHusl ceT WHTepHeT (ceTeBas aHOHHMMHOCTh, LHU(pOBOH
clell, AayTeHTUYHOCTb CYOBEKTOB UM  pEecypcoB,  OIACHOCTb

BpPEIOHOCHOTO KOJ1a)

1.4

Pacnio3HaBaTh MONBITKM M NpPeAyNpexIaTb BOBJIEUEHUE ceOd U
OKpYXaloIlUX B JECTPYKTHUBHbIE U KPUMHHAJIbHBIE (DOPMBI CETEBOM

AKTUBHOCTH (B TOM 4yuCle KUOEpOYIIHHT, (DUIIIHMHT)

2.1

2.2

[To Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI

PackpeiBaTh  CMBICT  MNOHATHA  «MOJEIb»,  «MOJCIHPOBAHUE,
ONPENENATh BUIABI MOJEJNEH, OLEHMBATh AaJCKBAaTHOCTb MOJEIH

MOJICIIUPYEMOMY OOBEKTY U IIEJISIM MOJICIIUPOBAHUS

Hcnonp3oBathk rpadsl U AepeBbs AJI1 MOJACIUPOBAHUS CUCTEM CETEBOU

U MepapXUyecKoi CTPYKTYpBI, HAXOIUTh KpaTJyaliinii myTh B rpage

[To Teme «ANTOPUTMBI M TPOrPAMMHPOBAHUE)

3.1

3.2

Pa36uBath 3ala4uu Ha noA3aaavu, COCTAaBJIATD, BBINIOJIHATL BPYYHYHO U
Ha  KOMIIBIOTEPEC  HCCIOXHBIC  aJIIrOPpUTMbI C  HCIIOJIB30BAHUEM
BeTBJ'ICHI/II\/’I, [OUKIJIOB U BCIIOMOTATCJIbHBIX AJITOPUTMOB JIA YIIPABJICHUA

HUCIIOJIHUTEIIMU

CocTaBnsaTh M OTJIAXKUBATh IPOrPAMMBbI, pEATU3YIOIIUE TUIIOBBIE
QIrOpUTMBl  00pabOTKM  YMCIIOBBIX  IOCJIENOBATENBHOCTEH WM
OJTHOMEPHBIX YHMCIOBBIX MACCHUBOB (ITOMCK MAaKCUMYMOB, MUHUMYMOB,
CYMMBI WJIM KOJHYECTBAa DJIEMEHTOB C 3a/JIaHHBIMH CBOWCTBAMH) Ha
OJTHOM U3 s3bIKOB nporpammupoBanus (Python, C++, Ilackans, Java,

C#, llIkonbHBII ANTOPUTMUYECKAN SI3BIK)




ITo Teme «MHpOpMALIMOHHBIE TEXHOJIOTHUM

4.1

4.2

BeiOupares cnoco® mpencTaBieHHsl JaHHBIX B COOTBETCTBUH  C
MOCTaBIICHHOW 3ajaveil (TaOnuIbl, cXeMbl, TpaduKH, AUATPAMMEI) C
UCTIOIb30BAHUEM  COOTBETCTBYIOIUX  IPOTPAMMHBIX  CPEICTB

00paboOTKU JaHHBIX

Hcnonp30BaTh 37€KTPOHHbIE TAOMUIBI A OOpabOTKH, aHaIM3a U
BU3yaJIM3allMM YHCJIOBBIX JAHHBIX, B TOM 4YHCIE C BBIJICIECHUEM
nuarnasoHa TaOMMIBI W YIOPAJOYMBAaHMEM (COPTHPOBKOW) €ro

9JICMCHTOB

4.3

4.4

Co3maBaTh M NPHUMEHATH B 3JIEKTPOHHBIX TAOMUIAX (GOPMYIBI IS
pacy€ToB C MCIOJIB30BAaHUEM BCTPOCHHBIX apU(METHUYECKUX (YHKIUI
(cyMMHUpOBaHWE H TOACYET 3HAYCHWI, OTBEYAIOMIMX 33JlaHHOMY
YCIOBHIO, cpegHee apu(MEeTH4ecKoe, IOHUCK MAaKCUMaJIbHOTO H
MHHUMAJILHOTO 3HAY€HHMs1), a0COIMIOTHON, OTHOCUTEIBHOW, CMEIIIAHHON
azipecanyu

Hcmonp30BaTe  3JCKTPOHHBIE  TAONMMIBI AN YHCICHHOTO

MOZACIIMPOBAHUA B MIPOCTHIX 3ajadax U3 pa3HbIX MPCAMCETHBIX oOiacreit




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KJIACC

Kon
1

11

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

[{udposast rpaMOTHOCTD

KommbroTep — yHHMBEpCaabHOE BBIYHCIUTENIBRHOE YCTPOMCTBO, paboTaromiee Mo
nporpamMMme. THIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIC
KOMIIBIOTEPBI,  CYNEPKOMIIBIOTEpPHl.  MoOuibHbIe — ycTpoiicTBa.  TexHuka

0€30I1aCHOCTH U IpaBuIa pa60TbI Ha KOMIIBIOTEPEC

1.2

13

14

OcCHOBHbIE KOMIIOHEHTBl KOMIIbIOTEpa MW HUX Ha3HadeHue. lIpoueccop.
OnepatuBHas W JIOJIFOBpEMEHHasl MaMATb. YCTpPOMCTBa BBOJAA U BBIBOJA.
CeHcopHBII BBOJ, TaTYUKH MOOWJIBHBIX YCTPOMCTB, CpeACTBa OMOMETPUUYECKOM

ayTeHTU(UKAIIH

HcTtopust pa3BUTUS KOMIIBIOTEPOB M MporpammHoro obecrneueHus. IlokoneHus
KOMIbIOTEpOB.  COBpPEMEHHBIE  TEHACHLUMHM  DPA3BUTUSA  KOMIIBIOTEPOB.
Cynepxomnbrotepsl. [lapamienshble Beuncienus. IlepcoHanbHbII KOMITBIOTED.
[Ipoieccop M ero XapakTepUCTHKHM (TakToOBas 4YacTOTa, pPa3pAIHOCTD).
OneparuBHas naMath. JlonroBpemMeHHasi mamsThb. Y CTpOHCTBa BBOJA M BBIBOJA.
OO0BEM XpaHUMBIX JAaHHBIX (ONEpaTUBHAS NaMsITh KOMIbIOTEPA, )KECTKUI AUCK U
TBEPAOTEJIbHBI HAKOINUTENb, IMOCTOSHHAs MaMsITh CMapTQoHa) U CKOPOCTh

A0CTYyIIa I pa3JIMYHbIX BUAOB HOCHUTEIEH

[IporpamMHOe  oOecrieyeHne  KommbloTepa. [IpukimagHOoe  mporpaMMHOE
o0ecrieueHue. CucremHoe IpOrpaMMHOE obecrieyeHue. Cucremsl
nporpamMupoBanus. [IpaBoBasi oxpaHa mporpamMMm M JaHHBIX. becruiaTHele u

yCIIOBHO-0ecTIaTHBIE MTporpaMMbl. CBOOOIHOE MPOTrpaMMHOE 00ecrieueHre

1.5

@aiinsl ¥ nanku (karanoru). Tumsl daiinoB. ColicTBa (aiinoB. XapakTepHble
pasMmepsl (aiiJioB pa3iIMyYHBIX THIIOB (CTpaHWIA TEKCTa, AJIEKTPOHHAs KHUTA,

dortorpadus, 3aMuch IECHU, BUACOKIIUII, TTOTHOMETPAXKHBINA (PUITHEM)

1.6

1.7

1.8

[Tpuniunsl moctpoeHust QaitnoBbix cuctem. [lonHoe umsa  Qaiina (manku,
karajiora). [Tyt k daitny (manke, katanory)

QaitnoBelii MeHemkep. PaboTa ¢ daiinamu u mankamu (karajgoramm): co3JaHue,
KONHMPOBAaHUE, NepeMelleHNe, epeuMEeHOBaHNEe U yaaieHue (ailioB U Marok

(xatanoron). ITouck ¢aiaoB cpeacTBaMu ONeparmoOHHON CUCTEMBI

ApxuBanus naHHbiX. Mcmons30Banne mporpaMM-apXuBaTOPOB

1.9

KOMHBIOTCpHBIC BUPYCHI U JPYIr'U€ BPCAOHOCHBIC ITPOTPAMMEI. HpOI‘ paMMBbI JJI1



3alIUTHl OT BUPYCOB

1.10

1.11

1.12

O0beauHeHue KoMIbioTepoB B ceTh. CeTh MHTEepHET. BeO-cTpanuia, BeO-caiT.
Crpykrypa angpecoB BeO-pecypcoB. bpaysep. IlouckoBeie cuctemsl. Ilonck
uH(bOpMallMl TO KIIOYEBBIM CJIOBaM U MO HU300paxkeHuro. JlocToBepHOCTH

uHpopManuy, noydeHHoi u3 Murepuera
CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHHUKALUI

CereBoii 3THKET, 6a30BbIe HOPMBI HH()OPMAITMOHHON STHKHU U MpaBa MpH padoTe

B CE€TH I/IHTepHCT. CTpaTeFI/II/I 0e301macHOTO IIOBCACHMUS B I/IHTepHeTe

TeopeTtnueckre 0CHOBbI HHPOPMATHKU

2.1

2.2

2.3

Wndopmanus — 0THO U3 OCHOBHBIX MOHATHI COBpeMeHHOH Hayku. MHpopmanus
KaK CBEJIeHMs, IpeJAHa3HaYeHHbIE JUIsl BOCIIPUATHS Y€JIOBEKOM, U MH(OpMaIus

KaK JJaHHbIe, KOTOPbIE MOTYT OBITh 00pab0TaHbl aBTOMAaTU3NPOBAHHON CHCTEMOM

I[HCerTHOCTB JaHHBIX. Bo3MoxHOCTh OmmMcaHus HCIIPCPBIBHBIX 00BEKTOB U
MpoueCCoB C IMOMOIIbKO JUCKPCTHBIX AAaHHBIX. I/IH(l)OpMaL[I/IOHHBIe IpouecChbl —

MIPOIIECCHI, CBA3AHHBIC C XpaHEHUEM, IPEOOPA30BAHUEM U TIepeaauei JaHHbIX

CumBon. Andasur. MomHocTs andasurta. PaznooOpasue si3pIKOB U ani(haBUTOB.
EcrectBenHble U (opmasibHble S3bIKH. AJaBUT TEKCTOB Ha PYCCKOM S3bIKE.
JBonunblil andasur. KonnuectBo BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHAIIMIA)
(bUKCHUpOBaHHOW JUIMHBI B JBOMYHOM aidasute. IIpeoOpazoBanue mr000T0
angaBuTa K ABOMYHOMY. KOMHM4IecTBO pa3nuyHbIX CIIOB (PMKCHPOBAHHOMN JUTMHBI B

anaBuTe ONpeIeNEHHON MOIITHOCTH

2.4

2.5

KoaupoBanue cMMBOIIOB OJTHOTO a(aBUTa C MOMOIIBI0 KOJIOBBIX CJIOB B IPYTOM
andaBute, KOJ0Bask TAOJIHIIA, TEKOTUPOBAHIE
JBonunsiii koxa. IlpencraBieHune [aHHBIX B KOMIIBIOTEPE KakK TEKCTOB B

JABOUYHOM a)'[(l)aBI/ITe

2.6

Nudopmannonssiii 006EM NaHHBIX. BUT — MUHUMaNbHAS €IUHUIIA KOJTUYECTBA

uH(pOpMaLUU — ABOWYHBIN pa3psan. balt, kunobaiit, Mmerabaiit, rurabait

2.7

2.8

CKOpOCTB nepeaayn  JaHHBIX. | 2910705050003 CKOpOCTH IIepCHavyn  JaHHBIX.

Hckaxenne nHpopmaluu rnpu nepeaaye

KomupoBanue tekctoB. PaBHOMepHBIl kozA. HepaBHomepHslli kox. Kommuposka
ASCIIl. Bocemubutasie koaupoBku. Ilonste o xkomupoBkax UNICODE.
JexonupoBaHnue  COOOIIEHHWH C  HCIIOJIB30BAHHEM  PAaBHOMEPHOTO U

HEepaBHOMEPHOTO Koja. HpopMannoHHbIH 00BEM TEeKCTa

2.9

O6H.[CC MNpeaAcCTaBJICHHUE O I_II/I(ppOBOM MNpEACTAaBJICHUU ayAWOBU3YAJIbHBIX U



2.10

2.11

3.1

IpYTHX HeNpepblBHBIX JaHHbIX. Kommposanme nBera. LlBeToBblE MOzIEnu.
Mogens RGB. I'mybuna xonupoBanus. [lanutpa

PactpoBoe u BekTOpHOE TmpencTaBieHue wu3o0paxenuid. Ilukcens. Ouenka
UHPOPMALIMOHHOTO  00bEMa  rpaduyeckux  JaHHBIX  JUIsL  PacTpOBOIO
MU300paKeHUS

Konuposanue 3Byka. PaspsanHocTe M yactora auckperuszauuu. KoamdecTsBo
KaHajnoB 3anucu. OILlGHKa KOJMYECTBEHHBIX I1apaMETPOB, CBA3AHHBIX C
NPEeCTaBICHUEM M XpaHEHHEM 3BYKOBBIX (DailioB

WndpopmanoHHbIe TEXHOJIOTUN

TexcToBble JOKYMEHTHI M UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHulia, ad3all, CTpoKa,

CJIOBO, CHMBOJ)

3.2

TekcToBbI IIpollecCOp — HMHCTPYMEHT CO3JAaHMUsS, PEIAKTUPOBAHUA W

dbopmatupoBanus TekcToB. [IpaBuna Habopa TekcTa

3.3

3.4

PenaktupoBanue tekcra. CBoiictBa cumBosioB. llpudrt. Tuner mpudros
(pyOnenble, c 3acedykamu, MoOHoWMpUHHBIE). [lomyxupHoe u KypcuBHOE
HauepTanue. CBoiicTBa ab3aleB: TrpaHULbl, a03alHBIA OTCTYH, HHTEpBal,

BbIpaBHUBaHME. CTHIICBOE (hOPMATHPOBAHUE

CrpykTypupoBanue HWHPOpPMANUKW C TOMOIIBIO  CIUCKOB W TaOJIHII.

MHOFOYpOBHeBLIe CIIMCKH. I[O6aBJ'IeHI/Ie Ta6J'II/II_I B TCKCTOBBIC JTOKYMCHTBI

3.5

3.6

BcraBka u3o0paxkeHMH B TEKCTOBble JOKyMeHThl. OOTekaHue H300pakeHuil
TeKcTOM. BiiItoueHne B TEKCTOBBIN JOKYMEHT iarpaMM U popmyi
[Tapamerprl cTpanHuubl, Hymepauusi crpaHull. JloOaBieHne B JOKYMEHT

KOJIOHTHUTYJIOB, CCBIJIOK

3.7

3.8

IIpoBepka mnpaBomnucanus. PacctaHoBka mepeHOCOB. I'0J10COBOM BBOJ TEKCTA.
OnTnueckoe pacrno3zHaBaHue Tekcra. KommbroTepHslil nepeson. McnonszoBanue

cepBucOoB ceTu MuTepHeT st 00paboTKH TeKCTa

3HAKOMCTBO €  rpaHUuecKUMHM  pefakTopamMu.  PacTpoBble  pUCYHKH.

Hcnons3oBaHue l"pa(bI/I‘IeCKI/IX IIPpUMUTHUBOB

3.9

3.10

Onepau penakTUpoBaHUsS TpadUUeCKUX OOBEKTOB, B TOM YHCIE IM(POBBIX
dortorpaduii: uU3MEHEHHE pa3Mmepa, O0Ope3Ka, MOBOpPOT, OTpakeHHe, padbora C
obnmactsiMu  (BbIIENICHHE, KONMPOBAHUE, 3alMBKA I[BETOM), KOPPEKIHMS IIBETa,

SAPKOCTU ¥ KOHTPAaCTHOCTH

Bekrtopnast rpajpuka. CoznaHue BEKTOPHBIX PHUCYHKOB  BCTPOECHHBIMHU

CpeACTBaMU TEKCTOBOI'O IpOIEccopa WM APYTrUX Mporpamm (MPUIIOKEHUH).



JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

[ToaroToBka MynabTUMEIUUHBIX Tpe3eHTanuid. Crnaiin. JloGaBneHue Ha caiin

341 TeKcTa U n300pakeHuil. PaboTta ¢ HECKOIBKUMU CllaliJaMu
3.12 JloGaBieHue Ha ciaii]] ayJMOBU3yaJbHBIX JaHHbIX. AHUMAaNMs. ['unepccpliku
8 KUIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Teopernueckre 0OCHOBBI MH()OPMATHKH
Heno3uumoHHble M MO3UIUOHHBIE CUCTEMBbI cuncieHus. Angasut. OCHOBaHHE.
11 Pa3pépuyrast gopma 3amucu uucna. IlepeBoq B AECATUYHYIO CHCTEMY YHCE,
3alIHCAaHHBIX B APYTUX CUCTEMaX CUMCIICHUS
1.2 PumMckast cuctema cuucienus
JBonunas cucrema cuncienus. [lepeBoa nensix yucen B npeaenax ot 0 qo 1024
B JIBOMUYHYIO cUCTeMY cuncieHus. BocbMepuuHnas cuctema cuucienus. [lepesog
13 4ucel U3 BOCBMEPUYHOM CHUCTEMBI B JIBOMYHYIO U JECCATHUYHYIO CHCTEMBI U
' oOparHo. IllectHangnarepuunas cucrema cuucieHus. IlepeBony uymcen wus3
LIECTHAATEPUYHON CUCTEMBI B JIBOMYHYIO, BOCBMEPUUYHYIO U ACCATHUUYHYIO
CUCTEMBI U 00paTHO
14 ApudmeTrnueckre onepaluy B ABOUYHONW CUCTEME CUHCICHUS
Jlornueckne  BbICKa3blBaHMs.  Jlornmueckwe  3HA4eHUS  BBICKA3bIBAHMM.
OneMEHTapHBIE U COCTaBHBIE BbICKa3biBaHWsA. Jlormueckue omnepanuu: «m»
L5 (KOHBIOHKIIHS, JIOTUYECKOE YMHOXKEHUE), «WIN» (JIM3BIOHKIUS, JIOTUYECKOE
' CJIOJKEHHE), «He» (Jlornyeckoe oTpuiiaHue). IIpuopurer Joruueckux onepanuii.
OnpeneneHne MCTUHHOCTH COCTABHOTO BBICKA3bIBaHUS TPU  HM3BECTHBIX
3HAYEHUSAX UCTUHHOCTU BXOJSLINX B HETO 3JIEMEHTAPHBIX BBICKA3bIBAHUN
16 Jlornueckue BolpakeHus. [IpaBuiia 3anucu gorudeckux BeipaxeHui. [loctpoenne
' TaOJINI] HICTUHHOCTH JIOTHYECKUX BBIPAKEHHUN
1.7 Jlornueckue 31€eMEeHThI. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAaMH KOMIIBIOTEPA
2 ANTOpPUTMBI U TPOTPAMMUPOBAHHE
21 [lonstne anroputma. McnomHuTenu anropuTMoB. ANTOPUTM Kak IUIaH
' yIpaBiIeHUS UCTIOTHUTEIEM
95 CaoiicTBa anroputma. CrocoObl 3alucu alropuTMa (CIOBECHBIM, B BUJIE OJIOK-

CXEMBI, IPOrpaMma)



2.3

2.4

2.5

AnroputMuueckue KOHCTpYKIMHU. KoHCTpykuus «cienoBanue». JIMHEWHBIN
AJITOPUTM. OFpaHI/I‘-IeHHOCTB JINHEHHBIX AJITOPUTMOB: HEBO3MOXHOCTb
PElyCMOTPETh 3aBUCUMOCTD IOCIIEI0BATEILHOCTH BBIMIOTHAEMBIX ACHCTBUNA OT

HUCXOOHBIX JaHHBIX

KOHCprKI_II/ISI «BCTBJICHUC):. IIOJIHAd MW HCIIOJIHAaA (I)OprI. Brinmonaenue u
HEBBITIOJIHCHHUE YCIIOBUA (I/ICTI/IHHOCTB H JOXXHOCTb BI)ICKaSBIBaHI/IH). HpOCTI)Ie u

COCTAaBHBIC YCIIOBUSA

KoHcTpyKIMsSl <«@IOBTOpEHME»: LUKIBI C 3aJaHHBIM YHCIOM IIOBTOPEHHUH, C

YCJIOBUEM BBIITIOJIHCHUA, C HepeMeHHOfI OHKIIa

2.6

Pa3zpaGotka 11 (opManbHOrO MCIOJHUTENS aJIrOPUTMa, NPUBOIAIIEIO K
TpeOyeMOMy pe3ynbTaTy INpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3palOoTka
HECJIO)KHBIX @JITOPUTMOB C HCIOJB30BAHUEM LHKIOB W BETBICHUU U
yrnpaBieHus: (QOpPMaJIbHBIMH  HCHOJHHUTEISIMUA. BBINOTHEHHE alropuTMOB

BPYYHYIO 1 Ha KOMIIBIOTCPEC. CHHTaKCHYECKHE U JJorHdeckue omuOKku. OTKa3bI

2.7

2.8

S3pik  mporpammupoBanus  (Python, C++, Java, C#, IlIkonbHbIi
Anroputmuueckuit f3pik). CucremMa NporpaMMHpPOBAHUS: PEAAKTOpP TEKCTa

IIpOrpamm, TPAHCIATOP, OTIIATIUK

HCpCMCHHaﬂZ THII, WM, 3HA4YCHUC. HGJII)IG, BCIICCTBCHHBIC W CHMBOJIBHBIC

NEPEMCHHBIC

2.9

OnepaTop MNpucBanBaHUs. ApI/I(l)MeTI/I‘ICCKI/Ie BBIPAXKCHUA U TOPAHOK HX
BBIYHCIICHUA. Onepam/m C IOCJIBIMHU YHCIIaMU. TNECIOYUCICHHOC ACJIICHUEC, OCTATOK

OT ACJICHUA. HpOBepKa ACIIMMOCTHU OJHOI'O IECJIOro YMucila Ha ApYyroe

2.10

2.11

BerBnenus. CocTaBHble yclnoBHSA (3alMCh JIOTUYECKUX BBIpAXKEHUH Ha
M3y4aeMOM s3bIKe IporpaMMmupoBanus). Haxoxx1eHue MUHUMyMa U MaKkCUMyMa
U3 JABYX, TPEX U YETBIPEX uncell. PelleHne KBagpaTHOrO ypaBHEHUS, UMEIOILETO

BCIICCTBCHHBLIC KOPHU

,Z[I/IaJ'IOFOBaH OTJIaJlKa IMporpaMm: MomaroBO€ BBIITOJIHCHUEC, ITIPOCMOTP 3HAYCHHI

BCJIIMYHH, OTJIaJOYHBIN BBIBO/I, BBI60p TOYKH OCTaHOBa

2.12

[uxn ¢ ycmoBueM. Anroput™ EBKIMaa st HAaXO0XKIEHUS HAMOOJIBIIIETO 001Iero
JENUTENS IBYX HATYypaJbHBIX yucell. Pa30uneHne 3amiucu HATypallbHOTO YUCHA B
MO3UIIMOHHOM CHUCTEME C OCHOBAaHHMEM, MEHBIIMM UMW paBHbIM 10, Ha

OTJeNbHbIE IIH(PBI

2.13

]_[I/IKJ'I C HepeMeHHOﬁ. AJIFOpI/ITMBI IMMPOBECPKHU ACIIMMOCTU OAHOTO LECJIOTO YHClJIa

Ha JIpyroe, NpOBEPKH HATypaJIbHOI'O YUCIIA HA IPOCTOTY




2.14

O6paboTka CUMBONBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) IEpPEMEHHEIE.
[MocumBonpHast 00paboTka cTpok. [loacu€T 4acToThl MOSBICHHUS CHMBOJA B

cTpoke. BectpoeHnnble hyHKIMM 1711 00pabOTKH CTPOK

2.15

9 KVIACC

Kon

OHpC,I[eJ'IeHI/IC BO3MOJKHBIX PE€3YJIbTAaTOB pa6OTBI ajiropgurMa I1pu 3aJdHHOM
MHOXCCTBC BXOJHBIX HAaHHBIX, OIIPCACICHUC BO3MOJKHBIX BXOIHBIX JaHHBIX,

MPUBOSAIINX K JAHHOMY PE3yJIbTaTy

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

[{udpoast rpaMOTHOCTH

11

1.2

1.3

['moGanpnas cetb WutepHer. IP-ampeca y3noB. CereBoe XpaHeHHE [aHHBIX.
MeTop! HHIUBUAYAILHOTO U KOJUICKTHBHOTO pa3MeNIeHUs] HOBOW MH(OpMAIIHH B
Wutepnere. bonbie panHble (MHTEPHET-JAAaHHBIE, B YACTHOCTH JIaHHBIC

COLIMAJIbHBIX CETEeH)

[TonsitTue 00 wuHPOPMAIMOHHON 0€30MacHOCTH. YTPo3bl HHGPOPMAIMOHHOM
0e30MacHOCTH TIpH PadOTe B MIOOATBLHON CETH U METOJBI MPOTUBOICHCTBHS UM.
[TpaBuna Ge3omnacHoi ayTeHTU(UKAIMU. 3alIUTa JTUYHON MH(GOpMALUU B CETH
HNurepuer. be3onacHele  cTpareruu  noseneHus B cetu  VIHTepHer.
[IpenynpexneHue BOBJCUEHUS B JECTPYKTHUBHBIE U KpUMHUHAIbHBIE (OPMBI

CETEeBOW aKTUBHOCTH (KHMOepOyIITUHT, (GUIIUHT U Ipyrue Gopmbl)

Bunsl nestensHoctn B MHTepHETE. MHTEpHET-CEPBUCHI: KOMMYHHUKALIMOHHBIE
CepBUCHI (1MOUTOBasA Cilyk0a, BUACO-KOH(EPEHI-CBSI3b U APYTrHE), CIIPABOYHBIC
CIy)KObl (KapTbl, paclUCaHUs W JpYTue), IOUCKOBBIE CIIYXKObI, CIIyKObI
OOHOBJICHHMsI TPOrPAaMMHOI0 obecriedeHuss M Jpyrue ciyxobl. CepBUCHI
rocynapcTBeHHbIX  yciyr. OOmaunble  XpaHunuiia gaHHbiX.  Cpejactsa
COBMECTHOM  pa3paboTKu JOKyMeHTOB (omHsaiiH-o¢ucsl). IIporpammuoe
o0OecrieueHre Kak BeO-CepBHC: OHJIAHOBBIE TEKCTOBbIE M TIpaduyeckue

pEeaKTOphl, Cpeibl pa3pabOTKU MPOrpaMM

Teopernueckue OCHOBBI HH()OPMATHKH

2.1

Mogenb. 3amauu, perraeMble ¢ MOMOINBIO MojaenupoBanus. Kiaccudukarmm
Monene. MarepuanbHele  (HaTypHble) U HHQOPMAIIOHHBIE  MOJEIH.
HenpepeiBable u auckpetHsle moaenu. Mmurannonnsie monenu. Hrpossle
mogenu. OneHKa COOTBETCTBHSL MOJEIU MOJEIUPYEMOMY OOBEKTY U LEJAM

MOACIINPOBAHUA



2.2

Tabmmunbie monenu. Tabnuia Kak mpeIcTaBIeHUE OTHOIICHUS

2.3

2.4

2.5

2.6

2.7

ba3er nmannapix. OTOOp B TabiMIle CTPOK, YAOBJICTBOPSIOMIUX 3aJaHHOMY

YCIIOBUIO

I'pad. Bepmmnua, pebpo, myts. OpHEHTUPOBAHHBIE M HEOPUEHTHUPOBAHHBIC
rpadnel. Jlnmuua (Bec) pebpa. Becomas martpuma rpada. [InuHa myTH MEXIy
BepmmHamMu rpada. [Touck ontumansHOro myTH B rpade. HauanpHas BepmmHa
(MCTOYHWK) W KOHEYHas BepIIMHA (CTOK) B OPHEHTUPOBAHHOM Tpade.

Brrurcnenue konudecTBa MyTei B HAITPABJICHHOM allMKJIMYECKOM rpade

Hepero. Kopenb, BepmmHa (y3en), JMCT, pedpo (myra) aepeBa. Breicora nepesa.
[MognepeBo. Ilpumepsl wucmonb30BaHUs JiepeBbeB. [lepeOop BapuaHTOB C

HIOMOIIIBIO JIepeBa

[lonarue wmaTemMaTH4YecKOM MOJENH. 3ajayd, pellaeMble C  MOMOIIBIO
MaTeMaTu4eCcKoro (KOMIIBIOTEPHOTO) MOJEIUPOBAHUS. Otnnuue
MaTeMaTUyecKOW MOJIeIM OT HATYpHOM MOJEIM U OT  CJIOBECHOTO

(JIuTepaTypHOTO) ONMKUCAHUS O0OBEKTA

OTalbl KOMIIBIOTCPHOT'O MOJCIMPOBAHHA: IIOCTAHOBKA 3aJdaddd, IMOCTPOCHUC
MaTeMaTH4YeCKOM MOJCJ/IN, IIporpaMmMHas pcain3anusi, TECTUPOBAHUC,
MMPOBCACHHUEC KOMIBIOTCPHOI'O OSKCICPUMCHTA, AaHAJIM3 C€ro pe3yjbTaToB,

YTOUYHCHUC MOACIIN

AJNTOpUTMBI U TPOrpaMMHUPOBAHUE

3.1

Pa30uenne 3aga4d Ha I1oA3aaadu. CocrapieHue AITOPUTMOB U IMporpamm C
HCIIOJIB30BaHHUECM BGTBJ’ICHHﬁ, OUKJIOB W BCIIOMOTraTCJIbHBIX aJITOPUTMOB [JId

yrpaBJICHUA UCIIOJIHUTEICM HUJIN APYTUMHA UCTTIOJTHUTCIISIMU

3.2

Tabnuunple BenuuuHbl (MaccuBbl). OmHOMepHbIe MaccuBbl. CocTaBlieHHE U
OTJIaJIKa TPOrpamMM, pPEAIM3YIONIMX THUIOBBIE  QJITOPUTMBI  O00pabOTKH
OJIHOMEPHBIX YHUCIOBBIX MAacCHBOB, Ha OJTHOM M3 S3BIKOB MPOTPaAMMHPOBAHUS
(Python, C++, Ilackans, Java, C#, IllkonbHblii AnroputMuueckuii SI3bIK):
3aMoJIHEHUE YHCIOBOTO MAacCHBa CIy4YaWHBIMH YHCIAaMHU, B COOTBETCTBUU C
dbopMyIoi WK IMyTEM BBOJA YMCEN, HAXOXKJICHUE CYMMBI 3JIEMEHTOB MacCHBa,
JIUHEHHBIN TOMCK 33JaHHOT0 3HAYEHHUSI B MACCHUBE, ITOACUYET DIIEMEHTOB MacCHBa,
VIOBJICTBOPSIONINX  33JaHHOMY  YCJIOBHIO, HaXOXJICHHEC MHUHUMAIBHOTO

(MaKCI/IMaJ'IBHOF 0) 9JICMCHTA MacCCHBaA. COpTI/IPOBKa MacCCHBa

3.3

OOpaboTka MOTOKAa JAaHHBIX: BBIYHUCICHHE KOJIMYECTBA, CYMMBI, CpPEIHETO
apu(METHYECKOro, MUHUMAIBHOTO M MAaKCHUMaJbHOTO 3HAYEHUS 3JIEMEHTOB

MOCJICA0OBATCIIBHOCTHU, YAOBJIICTBOPAIOIMIUX 3aJaHHOMY YCIIOBHIO




3.4

4.1

Vnpasnenue. Curnan. OOpaTtHasi cBsi3b. [logydeHne CHUTHANIOB OT HUGPOBBIX
JATYUKOB (KacaHMs, pacCTOSIHMs, CBETa, 3BykKa M jpyroro). IIpumepst
UCIIONIb30BAaHUsl MPHUHIMIIA OOpaTHOM CBS3M B CHUCTEMax yIPaBICHHS
TEXHUYECKHUMHU YCTPOWCTBAMH, B TOM 4YHCIE B poOoToTexHuke. llpumepsr
POOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YIPAaBICHUS JBUKEHHEM B TPAHCIIOPTHOMN
CUCTEME, CBapoyHas JIMHHUS aBTO3aBOJA, ABTOMAaTU3UPOBAHHOE YIPABJIECHUE
OTOIUICHMEM JIOMa, AaBTOHOMHAs CHCTEMa YIpaBICHHUS TPAHCIOPTHBIM

CPEICTBOM U JPYTHE CUCTEMBI)
HNudopmanroHHbIe TEXHOIOTHH

[lonarue 00 3MEKTPOHHBIX TabMUIax. TUMBI JaHHBIX B SYEUKAX SJICKTPOHHOM
tabmuupbl. PenaktupoBanue u popmatupoBanue tabnul. BerpoeHusie GpyHKIUM
JUI TIONCKAa MaKCHMyMa, MUHUMYMa, CyMMBI U CPEIHETO apu(pMeTHIecKoro.
CoprupoBKka JaHHBIX B BBIJEJICHHOM auanasoHe. lloctpoeHne auarpamm
(rucrorpamMma, KpyroBas [IuarpaMMa, TOY€YHas auarpamma). Beibop Tuma

JUuarpaMmbl

4.2

4.3

[TpeoOpazoBanue Gopmyn mpu KonmupoBaHuu. OTHOCUTENbHAsA, aOCOMIOTHAS U
CMEIIaHHAas a/Ipecanus

VYcOBHBIE BBIUMCICHHS B 3JEKTPOHHBIX Ta0nunax. CyMMHUpOBaHUE U MOACUET
3HAUEHUH, OTBEUAIONIUX 3aJaHHOMY ycioBHO. OOpaboTka Oonbmux HaOOPOB

JaHHBIX. YucIeHHOoe MOACIIMPOBAHUEC B DJICKTPOHHBIX Ta6J'II/II_IaX

4.4

Ponp nMH(pOpMALMOHHBIX TEXHOJOTWH B Pa3BUTUM SKOHOMHUKH MHUPA, CTPAHBI,
pernoHa. OTkpbIThie oOpa3oBaTenbHble pecypchl. IIpodeccun, cBsizaHHbBIE C
uHpopMaTuKOil W  HMH(GOPMAIMOHHBIMM  TEXHOJOTHSIMM:  BeO-au3aiiHep,
IPOrPaMMUCT,  pa3pabOTYMK  MOOWJIBHBIX  IPWIOKEHUH, TECTUPOBLIUK,
aApXUTEKTOp TMPOrPaMMHOI0 OOECHeUYeHMs, CHEIHAIUCT 0 aHalU3y JaHHBIX,

CHUCTEMHBIN aJIMUHUCTPATOP




ITPOBEPAEMBIE HA OI'D 11O HHO®OPMATHUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHOM TPOI' PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMS

1

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 00111ero oopa3zoBanus Ha ocHoBe PI'OC

3HaTh (TOHUMATB )

11

1.2

Branenne OCHOBHBIMH  TOHATHSAMH: HH(MOpMaLus, Iepenaya,
XpaHeHue u o0paboTka MHPOPMALUHU, ATOPUTM, MOAEIH, H(POBOI
OPONYKT ¥ WX HCHONB30BaHME JUIS pPEUICHUs Y4eOHBIX U

MMPAKTUYCCKUX 3aaa4

BJ'IaIICHI/Ie IOHATUAMMU:. BBICKA3bIBAHUC, JIOTHYECKAd oOIncpanusd,

JIOTHYCCKOC BBIPAKCHUC

YmeTh

2.1

2.2

YMeHHue omnepupoBaTh CIUHUIIAMH H3MEPEHHS HHGOPMAIIMOHHOTO
00BEMa U CKOPOCTH NIEpeaun JaHHBIX

YMeHue 3anuchiBaTh M CpaBHUBATh Liesbie yuciaa or 0 go 1024 B
Pa3IMYHBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHUS C OCHOBAaHUAMH 2, §,

16, BBITIOJIHATH apI/I(l)MCTI/I‘leCKI/IC ornepanru Ha HUMHA

2.3

YMmenue KOOAUPOBATL MU ACKOAHWPOBATH COO6H_ICHI/I$I 10 3aJaHHBbIM
IMpaBHJIaM; ITOHMMaHHEC OCHOBHBIX IIPHUHIMUIIOB KOAWPOBaHUA

UHGOPMAaLUU Pa3IMYHON IPUPOABI: TEKCTOBOH, rpaduuecKoil, aymo

2.4

2.5

VYMeHHe 3amuChiBaTh JOTHYECKHE BBIPpAXKCHUS C HUCHOJB30BAHUEM
JAU3BIOHKINHW, KOHBIOHKIIHUU W OTPUIAHHA, OMNPCACIATH MCTUHHOCTH
JJOTHYCCKHUX BBIpa)KeHHfI, €CJIM HM3BCCTHBI 3HAUCHUA MHMCTHHHOCTH
BXOOAIIHUX B HETO NCPEMCHHBIX, CTPOUTH Ta6J'II/IHI>I UCTUHHOCTHU JJIsA
JJOTHYCCKUX BLIpa)KeHPIfI; 3alMUCBIBATL JIOTHUYCCKUC BBIPAKCHUSA Ha

M3y4aeMOM SI3bIKE IPOTPAMMHUPOBAHUS

YMeHue cocTaBisiTh, BBIIOJIHATH BPYYHYHO M Ha KOMIIBIOTEpE
HECJIO)KHBIE ~ QTOPUTMBl  JJI1  YHNPaBIECHUS  HUCIOJIHUTEISIMU
(Uepenamka, YepT&KHWUK U Jpyrue); co3JaBaTh M OTJIAXKUBATH
porpaMMbI Ha OJTHOM M3 SI3bIKOB IporpammupoBanus (Python, C++,
[Tackans, Java, C#, IkonbHbIi AnropurMuyeckui  S3bIK),

PCAIM3YIOIHUE HECIIOKHBIC aJITOPUTMEIL 06pa60TKI/I YHUCJIOBBIX JAaHHBIX



2.6

2.7

2.8

2.9

2.10

C HCIIOJIB30BAHUEM HUKIIOB U BCTBHCHI/Iﬁ; YMCHHC p336I/IBaTB 3aga4un
Ha 1nmoJ3agavun, UCII0JIb30BaTh KOHCTAHTHI, ICPEMCHHBIC U BbIPAKCHUA
Pa3INIHbIX THUIIOB (‘II/ICJ'IOBBIX, JIOTNYCCKUX, CI/IMBOJ'IBHBIX);
AHAJIM3UPOBATH HpeﬂHO)KeHHLIfI AJIroOpUuT™M,  OIPCACIIATH, KAKHC
pE3yiabTaTbl BO3MOXHBI IIPU 3aJJAHHOM MHOXCECTBE HCXOAHBIX

3HaYEeHUN

YMeHue 3amucaTb Ha M3y4aeMOM  S3bIKE IPOrPAMMHUPOBAHMS
QITOPUTMBI MTPOBEPKHU JAEIMMOCTHA OJHOIO LEJIOr0 4Yucjiaa Ha JIpYroe,
NPOBEPKH HATYpPAJIbHOTO YHCJIa HA MPOCTOTY, BBIACICHUS LU U3
HaTypaJbHOI'O YMCJIA, NOUCK MAaKCUMYMOB, MHWHHUMYMOB, CYMMBbI

YHCJIOBOM IIOCIEI0BATCIILHOCTH

Bianenue yMeHHEM OpHUEHTHPOBATHCA B HMEPAPXUUYECKOU CTPYKType
daiinoBoii cuctemsl, paboTarh ¢ (ailloBoil CUCTEMOM NEPCOHAIBHOTO
KOMITBIOTEpA C HCIIOIB30BAaHHEM Trpaduueckoro uHTEpdeiica, a
MMEHHO: CO3/aBaTb, KOIHUPOBaTh, NE€pPEMEILaTh, NEPEHUMEHOBBIBATD,

yIAIATh ¥ apXUBHUPOBATH (PAliIbl M KaTAIOTH

BnaneHHe YMCHUSAMHU U HABBIKAMH UCIIOJIB30BaHUS I/IHCI)OpMaIII/IOHHI)IX
U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI U1 IIOHUCKA, XpPAaHCHMHA,

00pabOTKH M Tepelaur ¥ aHAIK3a PA3IMIHbBIX BUI0B HH(pOpMaIim

YMeHue BbIOUpaTh Crocod MpeACTaBIeHUs JaHHBIX B COOTBETCTBHUHU C
MOCTaBJIEHHOW 3a/jaueil (Tabiuibl, cXeMbl, rpaduKyu, AUarpaMMel) ¢
UCIIOJIb30BAHUEM  COOTBETCTBYIOUIMX  IPOTPAaMMHBIX  CPEJCTB

00paboTKH JaHHBIX

YMenue (¢dopmanuzoBaTb U CTPYKTYpUpOBaTh  HMH(OpMaIHIO,
UCIIONB3YSl DJIEKTPOHHBIE TaONUIbl A 0oO0pabOTKH, aHanmu3a u
BU3yaJIM3allii YHCIIOBBIX JIaHHBIX, B TOM 4YHCJIE€ C BBIJICICHUEM
quana3oHa TaONUIbl M YIOPSJAOYMBAHUEM (COPTHUPOBKOI) €ro
AJIEMEHTOB; YMEHUE MPUMEHATh B AJIEKTPOHHBIX TaOIHIaX (GOPMYIIbI
JUIsT  pacy€ToB C  HUCHOJB30BaHHMEM  BCTPOEHHBIX  (DYHKIUH,
a0COJIIOTHOM, OTHOCUTEIHHOM, CMEIIAHHOM aJpecaliiy; UCIOIh30BaTh
AIIEKTPOHHBIE TAONUIIBI JJISI YUCICHHOTO MOJEIHPOBAHUS B MPOCTHIX

3a/1auax M3 pa3HbIX MPEAMETHBIX 00JacTein




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMbBIX HA OI'D 110
NHO®OPMATHUKE

Koxa

11

IIpoBepsieMblii 3JIeMeHT cOAepPKAHUSA

[Mudposas rpaMOTHOCTH

@aiinel 1 manku (kataynoru). [IpuHIUIBI OCTpoeHUsT (HAHIOBBIX CHCTEM.
[TonHoe ums daitna (mankwu). [Iyte k daitny (manke). Pabora ¢ daiinamu u
KaTaJoraM CpPEeIICTBAaMH OIEpPAIlMOHHON CHCTEMBI: CO3/IaHHe, KOIMMPOBAHUE,
nepeMelieHne, nepeuMeHoBaHue U yaajaeHue (ailioB U manok (KaTajioros).
Tuner ¢aitnoB. CoiictBa daitnos. daitnoeiii Menemkep. [louck ¢aiinos

cpeacrBaMu OHepaHHOHHOﬁ CHUCTCMbI

1.2

2.1

2.2

O6benunenne kommbioTepoB B ceTh. Ceth MuTepHeT. Beb-crpanuia, BeO-
caiir. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. IlonckoBble CHCTEMEI.
[Tonck wHpOpMaMU 1O KIIOYEBBIM CJIOBAaM M 1O H300paXKEHHIO.
JlocTtoBepHOCTh MH(MOpMalnu, nonydeHHoit uz Murtepuera. IP-anpeca y3nos.

CereBoe XxpaHEHHUE JTAHHBIX
Teopernueckue 0OCHOBBI HH(OPMATHKH

JIMCKPETHOCTh AaHHBIX. BO3MOXHOCTh ONMMCaHMs HETPEPHIBHBIX OOBEKTOB U
IIPOLIECCOB C MOMOILBIO AUCKPETHBIX JAHHBIX.

CumBon. Andasur. MomsocTs andasuta. JIBonunsiii andasut. KoaruectBo
BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOWHAIMH) (PUKCHUPOBAHHOW MAJMHBI B
nBouyHoM andasure. lIpeoOpazoBanue moboro andaBuTa K JIBOUYHOMY.
KonnyectBo pasnuyHbIX CJIOB  (UKCHUPOBAHHOM JUIMHBI B  andaBuTe
OnpeAeIEHHON MOITHOCTH.

KoaupoBanue CUMBOJIOB OJHOrO ajgaBHTa C MOMOIIBIO KOJOBBIX CIIOB B
apyrom andaBuTe, KoioBasg TaOnuma, jaekogupoBaHue. KoaupoBanue
TekcToB. PaBHOMepHBINi koj. HepaBHomepnsiii kon. KoampoBka ASCII.
Bocemubutabie  kommpoBku. Ilomstme o kommpoBkax UNICODE.
JlekoaupoBaHue COOOIIEHWH C  HCIOJIb30BAaHHEM PAaBHOMEPHOTO U

HepaBHOMepHOro koza. UndopmannonHslil 00bEM TeKCTa

Nudopmanmonnbiii  00b€M JaHHBIX. buUT — MUHUMaIbHAs €IUHMIIA
KoJn4ecTBa WHGOpMAIMU — JIBOMYHBIN pa3psn. EauHUIB uU3MepeHus
nHpopManuoHHOTO O0BEMA maHHBIX. but, OalT, KumoOaiT, Merabair,
rurabaiir. CkopocThb Tmepenauyd JaHHBIX. EIUHUIBI CKOPOCTH Mepenadyu

JaHHBIX




2.3

KomupoBanume 1Bera. IIBeroBbie wmomenu. Mogens RGB. I'myOuna
koxuposaHnus. [lanutpa.

PactpoBoe m BekTOopHOE mpejacTaBicHue n3o0paxxeHui. Ilukcens. OrneHka
MHPOPMALIMOHHOTO 00b&Ma TrpaduyecKuxX JaHHBIX IS PacTPOBOTO

M300pakeHUS

2.4

2.5

KO,I[I/IpOBaHI/Ie 3BYKa. PaSPHI[HOCTI) 1 yactoTa 3anucu. KonmmuecTBo KaHAIOB
3aIlluCH.
OHGHKa KOJIMYCCTBCHHBIX IIapaMETPOB, CBA3AaHHBIX C IPEACTABICHUEM U

XpaHEHHEM 3BYKOBBIX (ailyioB

Heno3unmoHHble ©  TO3WIMOHHBIE CHCTEMBI CUUCICHHS. AJQaBuT.
OcnoBanue. Pa3épuyras Qopma 3anmcu uucna. IlepeBon B AecaTuyHyro
CHUCTEMY UHCEJI, 3alUCAHHBIX B APYTUX CUCTEMAX CUUCIICHUS.

PumMmckas cuctema cuuciaeHus

2.6

JlBonyHas cucrteMa cuucienus. [lepeBoa nenbix yucen B npexaenax ot 0 no
1024 B 1BOMUYHYIO cHCTEMY CUMClIeHUs. BocbMepuuHas cucremMa CUuciaeHHUs.
IlepeBon umcen U3 BOCBMEPUYHOW CHCTEMBl B JIBOMUHYIO U JIECATHUHYIO
cucteMbl U obOparHo. lllecTHannarepudnas cucrema cumcieHus. llepesBox
qucel M3 IIECTHAIATepUYHOM CHCTEMbl B JBOMYHYIO, BOCBMEPUUYHYIO U
JECATUYHYIO CUCTEMBI U 00paTHO. ApudmMeTndeckue onepanuy B ABOUIHOM

CUCTEMC CUHUCIICHUA

2.7

Jlormueckne  BBICKa3pIBaHMA. Jlormueckne 3HAYEHHWs  BBICKa3bIBAaHUM.
DNeMEHTapHble U COCTAaBHBIE BBICKA3bIBaHUs. JIOrMYecKue onepanuu: «u»
(KOHBIOHKIHUS, JOTMUECKOE YMHOXEHHE), «WIN» (IU3BIOHKIIMS, JIOTUYECKOE
CIIOKEHHE), «HEe» (Jorudyeckoe oTpuiianue). [IpuopuTeT IOTUYECKUX
onepanuii. OrmnpeneneHne HCTHHHOCTH COCTABHOTO BBICKA3bIBAaHUS, €CIH
W3BECTHBI 3HAYEHUS HCTUHHOCTUM BXOISAIIMX B HEr0 JJIEMEHTapHBIX
BbICKa3bIBaHU. Jlormueckue BbIpaxeHus. [IpaBuiia 3amucu JOTHMYECKUX

BBIpa)KeHHfI. HOCTpOCHI/IC Ta6J'II/II_I HCTUHHOCTH JIOTHYCCKHUX BHpa)KeHI/Iﬁ

2.8

Jlornueckue s1eMeHTHI. 3HAKOMCTBO C JJOTHYSCKUMHU OCHOBaMU KOMIIBIOTCPA

2.9

HenpepriBHble U quckpeTHble Mojenu. MmurannonHsle Monaenu. Mrposbie
Mojenu. OneHka afeKBaTHOCTH MOJIENH MOJIEIUPYEMOMY OOBEKTY U LENIIM

MOZACIINPOBAHUSA

2.10

211

TabnuunbIe MOACIIH. TaGJII/II_Ia KakK IMpCACTABJIICHUC OTHOIICHUA. baznl

naHHbIX. OTOOpP B Ta0IMIIE CTPOK, YIOBIETBOPSIIOUINX 3aJaHHOMY YCIOBHIO

I'pad. Bepmmna, pebpo, myts. OpueHTHPOBAHHBIE M HEOPHEHTHUPOBAHHBIC




rpadsl. Jlimaa (Bec) pebpa. Becomas marpuna rpada. JlimHa myTH MExXmy
BepmmHamu rpada. Ilouck onTumansHOro mytd B rpade. HauanpHas
BepIIMHA (MCTOYHUK) M KOHEYHAs BepIIMHA (CTOK) B OPHEHTHPOBAHHOM

rpade. BpruncneHne KoJIMuYecTBa IMyTEeH B HANpaBICHHOM alUKIMYECKOM

rpade

2.12

HepeBo. Kopenb, BepmmnHa (y3en), JuCT, peOpo (myra) aepeBa. Bricora
nepesa. IlomnmepeBo. Ilpumepsl wucmonb30BaHusS JepeBbeB. llepebop

BapUaHTOB C IIOMOIIBIO ACPCBA

AJTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

3.2

CpoiictBa anroputMma. CrocoObl 3amucu ajroputMa (CIOBECHBIH, B BHUIIE
OJIOK-CXEeMBI, TPOTpamMma).

CocraBneHue ajaropuTMOB M NPOrpPaMM C HCIOJIb30BAaHUEM BETBICHUH,
LIUKJIOB M BCIIOMOTATENIbHBIX aJITOPUTMOB JUIsl YNPABICHUS HUCIOJHHUTEIEM
(Pobot, Yepenamika, YepTéxHUK Hu ApYyrue). BbINONHEHHE aIrOPUTMOB

BPY4YHYIO U Ha KOMIIBIOTEPE

S3eik mporpammupoBanus (Python, C++, ITackans, Java, C#, IlIkombHbIi
AnropurMmuyeckuil S3bIK).

Cucrema mporpaMMHUPOBAHUS: PEIAKTOP TEKCTa MPOTrpaMM, TPaHCIATOP,
OTJIa YUK,

[lepemenHas: Tun, ums, 3HaueHue. Llenble, BelIECTBEHHbIE U CUMBOJIbHBIC
TepeMEeHHEIE.

Omneparop mnpucBauBaHus. ApudmeTuyecKkue BBIpAXKEHHS U TOPSAIOK HX
BeIuMCiIeHus. Ornepanuu ¢ IENBIMA YHUCIAMU: TEJIOYUCICHHOE JeJIeHUE,
ocTaTok oT jeneHus. BerBnenus. CocTaBHbIE YCIOBUS (3aHCh JIOTUYECKUX
BBIDOKECHHI Ha M3ydyaeMOM S3bIKe MporpammupoBanus). Haxoxnenue
MUHUMYyMa

U MakCUMyMa W3 JBYX, TpE€X M 4YeThIpEX uuces. PemieHue KBaapaTHOTO
ypaBHEHUS1, UMEIOIIETO BELECTBEHHbIE KOpHU. LUk ¢ ycnoBueM. Anroputm
EBknmma nans  HaxoXACHHS HaWOOJIBIIErOo  OOIIEro  JEIUTeNsl JBYX
HaTypaJbHBIX uucen. Pa3OWeHue 3amucu HATypaJdbHOTO YMCIa B
MO3UIIMOHHOM CHUCTEME C OCHOBAaHHWEM, MEHBIIMM WJIH paBHbIM 10, Ha
otnenbHble NUdpeL. LUK ¢ mepeMeHHO#. ANTOPUTMBI IPOBEPKHU JEIUMOCTH
OJIHOTO IIEJIOTO 4YHCJIa Ha JApPyroe, MPOBEPKH HATYypaJbHOTO 4YHCIa Ha

HpPOCTOTY

3.3

O0paboTka CUMBOIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIC) MEPEMEHHBIE.



3.4

3.5

[TocumBonpHas 00paboTka cTpok. [1oacuér yacToThl MOSBIECHUS CUMBOJIA B

cTpoke. BectpoeHHbie GyHKIUU 7151 00pabOTKU CTPOK

Omnpenenenre BO3MOXHBIX PE3yJbTAaTOB PAadOTHI aIroOpUTMa MpU JAHHOM
MHOKECTBE BXOAHBIX JAAHHBIX, ONPEAEICHNE BO3MOXKHBIX BXOJAHBIX JAHHBIX,

MPUBOIAIINX K TaHHOMY pe3yJIbTaTy

Tabnuunbie BenmuuuHbl (MaccuBbl). OqHOoMepHbIe MaccuBbl. CocTaBiieHUE U
OTJIaIKa TPOTrpamMM, pEATU3YIOIIUX THUIOBBIE AaIFOPUTMBI  00pabOTKU
OJIHOMEPHBIX YHCJIOBBIX MACCUBOB, HA OJTHOM M3 SI3bIKOB IIPOIPaMMHUPOBAHHUS
(Python, C++, Ilackans, Java, C#, IlIkompHbIi ANropurMudeckuii SI3bIK):
3aIl0JIHEHUE YMCJIOBOI'O MACCHBA CIYYalHBIMH YHUCIIaMU, B COOTBETCTBUU C
dbopMynoii wnam myTéM BBOAA YMCET, HAXOXKIEHHE CYMMBI SJIEMEHTOB
MaccuBa, JIMHEWHBI MOUCK 33JaHHOIO 3HAYEHUS B MAacCUBE, IOJCYET
AJIEMEHTOB MacCHBa, YAOBIETBOPSIOLIUX 33JIaHHOMY YCIIOBHIO, HAXOXKJICHUE
MUHUMAaJIbHOI'O (MaKCUMaJIbHOT0) 3jieMeHTa MaccuBa. COpTUPOBKAa MaccHUBa.
OOpaboTka MOTOKA JAHHBIX: BBIYMCIEHHUE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(METHIECKOT0, MUHUMAJIFHOTO U MAaKCHUMAaJIbHOTO 3HAYEHHUS SJIEMEHTOB

MOCJICAOBATCIIbHOCTHU, YAOBJICTBOPAIOIUX 3aIaHHOMY YCJIIOBUIO

3.6

VYupasnenue. Curnan. O0patnas cBs3b. [lomyuenue curuanoB oT HupPOBHIX
JaTYUKOB (HampuMep, KacaHWUs, pacCcTOsHUs, cBeTa, 3ByKa). I[Ipumepsl
UCMOJb30BaHUS TpPHHLMIA OOpaTHOW CBSI3M B CHCTEMax YIpaBJICHHUS
TEXHUYECKUMH YCTPOMCTBAaMM C MOMOUIbIO JATYUKOB, B TOM YHCIE B

POOOTOTEXHUKE

4.1

NHupopmaninoHHbIE TEXHOJIOTUN

TexkcToBblE JOKYMEHTBI M HMX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuua, abs3ail,
CTpOKa, CJIOBO, CHMBOJI).

TexkcToBBI MpoIecCCOP — HUHCTPYMEHT CO3JaHMs, PEAAKTHUPOBAHUS W
¢dopmatupoBanusi TekcToB. IIpaBuna HaOopa TekcTa. PenmaktupoBanue
tekcta. CroiictBa cumBosioB. pudt. Tunsr mpudror (pyodnensie, ¢
3aceyKkaMu, MOHOWIMpHHHBIE). Iloy)kxMpHOE M KypCHBHOE HayepTaHUE.
CaoiicTBa ab3a1eB: rpaHUllbl, a03alHbI OTCTYI, UHTEPBAJ, BbIPABHUBAHHE.
[Tapametprl crpanunsl. CtuneBoe (opmatupoBanue. CTpyKTypHUpOBaHHE
nH(pOpPMAaLlUK C TMOMOIIbIO CIHUCKOB M Tabyiull. MHOTOypOBHEBBIE CIHCKHU.
Jlob6aBneHue TaOMUI] B TEKCTOBbIE JOKYMEHTHI. BcTaBka HM300paxkeHUi B
TEKCTOBbIE JOKyMEeHTbl. O0TekaHue n300pakeHui TekcToM. BkioueHue B

TEKCTOBBIM  JIOKYyMEHT Jauarpamy™, (GOpMysd, HyMepaluu CTPaHUI,



KOJIOHTUTYJIOB, CCBIJIOK U JPYTHUX 3JICMCHTOB

4.2

PactpoBbie pucynku. Mcnonb3oBanue rpaduuecKux MPUMUATHBOB.

Onepanuu perakTupoBaHus rpaguuecKkux 00bEKTOB, B TOM YUCIIE ITU(POBBIX
dboTorpaduii: u3MeHEeHHE pazMepa, o0pe3ka, MOBOPOT, OTpakeHue, paboTa ¢
obnactssmu (BbIIEICHHE, KOMMPOBAHUE, 3aJIMBKA [IBETOM), KOPPEKIIUS I[BETA,
SPKOCTH W KOHTPAacTHOCTH. BekrtopHas rpaduka. Co3maHue BEKTOPHBIX
PUCYHKOB BCTPOCHHBIMH CPEACTBAMH TEKCTOBOTO MpOIECCOpa WU JAPYTHX

nporpamM (npusoxeHuii). JlobaBieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

4.3

[ToaroroBka MysbTHMEIMIHHBIX npe3eHTaruii. Ciaiin. JlobaBieHue Ha caiia
TEeKCTa U n3o0pakeHuil. PaboTta ¢ Heckonpkumu cnaiinamu. /loGaBienue Ha

Cﬂaﬁﬂ AYIUOBHU3YAJIbHBIX JAaHHBIX. AHI/IMaI_II/IH. rI/IHCpCCLIJIKI/I

4.4

Tunbl naHHBIX B SYEHKaxX SJCKTPOHHOW TaOmuIbl. PenaktupoBaHue u
¢dopmatupoBanue Tabnun. BerpoeHHbIe QYHKIMK I TIOMCKA MaKCHMyMa,
MUHUMYMa, CYMMBI U cpeaHero apupmerndeckoro. COpTUpPOBKa TaHHBIX B
BBIICTICHHOM juara3oHe. [loctpoenne amarpamMm (THCTOTrpaMma, KPyroBas
auarpamma, — TO4YeyHas ~— auarpaMma). Beibop  TMma  Iuarpammel.
[IpeoOpazoBanue popmyn mpu xKonupoBaHUH. OTHOCUTENbHAS, a0COTIOTHAS

" CMCIIaHHaid aJgpccalusa

4.5

VYCIIOBHBIE BBIYMCIEHUS B JJIEKTPOHHBIX Tabnumax. CymMMHpOBaHUE U
MoJICUET 3HAUEHUH, OTBEYAIOIUX 3aJaHHOMY yciaoBHI0. OO0paboTKa O0JIBIINX

HabopoB JaHHBIX. UKcIeHHOE MO/IETMPOBAaHUE B 3JIEKTPOHHBIX Ta0JIMLIaX




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. Undopmaruka: 7-i kmacc: 0a3oBBId  YpPOBEHb: YYE€OHUK; S5-¢ U3JaHUE,
nepepaboranHoe bocoBa JLJI., bocoBa A.KO. AkmuoHepHOEe OOIIECTBO
«M3parenscTBO «lIpocBemenne»

2. Undopmaruka: 8-ii Kkiacc: 0a30BbIi  ypoBeHb: y4yeOHUK; 5-¢ H3/JaHue,
nepepaboranHoe bocoBa JIJI., bocoBa A.KO. AkxkmuoHepHOEe OOIIECTBO
«M3narensctBo «lIpocBemenue»

3. Hudopmaruka: 9-ii kiacc: 0a30BBIi  YpPOBEHb: YYE€OHHUK; S5-¢ H3JaHUEC,
nepepaborannoe bocosa JIJI., bocoBa A.I0. AxnmonepHoe 001IecTBO
«M3narensctBo «lIpocBemienue»

METOAUYECKHUE MATEPHAJIBI V1A YUYUTEJIA

1. Bocosa JI. JI. UndpopmaTuka 7-9. KoMInbrOTepHBIH IPaKTUKYM

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

1. https://urok.apkpro.ru/

2. https://educont.ru
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