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COJEPXAHUE OBYUYEHUA
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Hudposasi rpaMoTHOCTDH

KoMnibioTep — yHuBepcaJbHOe YCTPOHCTBO 00pa00TKH JaHHBIX

KoMribroTep — yHHBEpCATbHOE BRIYUCIUTENIBHOE YCTPOMCTBO, paboTaroIIee mo
nporpaMMme. TUIBI KOMIBIOTEPOB: NEPCOHANIbHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPHI, CYIIEPKOMITbIOTEPHI. MOOUIIbHBIE YCTPOUCTBA.

OCHOBHBIE KOMIIOHEHThl KOMIIbIOTEpa M HX Ha3HaueHue. I[Ipoueccop.
OneparuBHass W JOJITOBPEMEHHAs IMaMsTh. YCTpPOWCTBA BBOAA M BBIBOJA.
CeHcopHBIN BBOJ, AATYUKH MOOWIBHBIX YCTPOMCTB, CpelCTBa OMOMETPUYECKOM
ayTeHTU(PUKALIUU.

HcTopus pa3BUTHS KOMITBIOTEPOB U ITporpaMMHOro ooecrnedenus. [lokonenus
KOMITBIOTEPOB. CoBpeMeHHbIE TEeHJECHIUU pa3BUTHS KOMITBIOTEPOB.
CynepKOMIbIOTEPHI.

[TapanenbHble BBIYUCICHHUS.

[lepconanbhbiii koMmbioTep. [Iponeccop U ero xapakTEepUCTHKU (TaKTOBas
4acToTa, pa3psaaHocTh). OnepaTuBHass naMsiITh. JloaroBpemMeHHass MNaMsTh.
VYcrpolictBa BBoJa M BbIBOJA. OOBEM XpaHUMBIX JAHHBIX (OMEpaTUBHAS MaMSTh
KOMITBIOTEPA, KECTKUN U TBEPAOTEIBHBIN JTUCK, TOCTOSHHAS MTAMSITh cMapT(OHa) U
CKOPOCTb JOCTYIIA JIJIsl Pa3JIMYHbIX BUAOB HOCUTENEH.

TexHuka 6€30MaCHOCTH U MpaBuja paboThl HA KOMITBIOTEPE.

IIporpamMMbI U JaHHBIE

[IporpamMmmHoe obecrieyeHre KkommbloTepa. [IpukinagHoe mporpammHoe
oOecrieueHue. CucremHoe MIPOrpaMMHOE oOecrieueHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBas oxpaHa NporpaMm U JaHHbIX. becriaTHele u
yCIIOBHO-0€ecmiaTHbie mporpaMMbl. CBOOOAHOE MPOrpaMMHOE 0OECTICUEHHE.

@aiinel 1 nanku (katanoru). [IpuHnunel noctpoeHust GaiOBBIX CUCTEM.
[Tomroe wmsi daitma (mankm). Ilyte x ¢aiiny (manke). Pabora c daitmamu u
KaTaJloraMyd CpEJCTBaMU ONEPALMOHHON CHCTEMBI: CO3JaHUE, KOMUPOBAaHUE,
nepeMelieHye, NepeuMeHoBaHue 1 yaaneHue (aiaoB U nanok (karaaoros). THITEI
¢aiinos. CaoiictBa (ailsioB. XapakTepHble pa3Mepbl (DailyIoB pa3IUyHBIX THUIIOB
(cTpaHuLla TEKCTa, ANEKTPOHHAs KHUTa, (poTorpadus, 3aMuch MNECHU, BUICOKIMII,
MOJITHOMETPKHBIA (uibM). ApxuBamusi NaHHBIX. VICIMOIB30BaHWE MPOTPAMM-
apxuBaropoB. dDaitnoBeiii Mmenemxep. [louck ¢ainoB cpencTBamMu oneparvuoHHOM
CUCTEMBI.

KoMmbroTepHble BUPYCHI M JIpyTrU€ BPEAOHOCHBIE Mporpammel. [Iporpammel
JUISL 3aLIUTBI OT BUPYCOB.

Komnbrorepubie ceTn



O0benuuenne kommnbioTepoB B ceth. CeTh MHTepHeT. Beb-cTpanuia, BeO-
cait. CTpykTypa ajupecoB BeO-pecypcoB. bpaysep. [louckoBbie cuctembl. [lonck
uH(poOpMaIIMM TIO0 KIIOYEBBIM CJIOBAaM U M0 U300paxkeHuto. JlocToBepHOCTh
uH(popmalmm, noiayyeHHoi uz urepuera.

CoBpeMeHHBIE CEPBUCH UHTEPHET-KOMMYHUKAITUH.

CereBoli 3THKET, 0a30Bble HOPMBI MH(DOPMAIMOHHOW 3TUKH WU IpaBa IpH
pabote B UntepHete. CTparerun 6e3onacHoro noseaeHus B IuTepHeTe.

Teopernueckue 0CHOBbI HHPOPMATHUKH

Nudpopmanus 1 uHGOPMALMOHHBIE POLECCHI

Nudopmanust — 0HO U3 OCHOBHBIX MOHATUN COBPEMEHHOM HAYKH.

HNudopmarus kak cBeACHUS, IPEIHA3HAYCHHBIC JIJIST BOCIIPUSATHS YETIOBEKOM,
u  wuHpOpManUsg KAaK  JIaHHbIE, KOTOpbIe MOTyT OBITh  00paboOTaHbI
aBTOMAaTU3UPOBAHHOMN CUCTEMOM.

JIMCKpETHOCTh TaHHBIX. BO3MOXXHOCTh ONMKCAaHUsI HENPEPBIBHBIX O0BEKTOB U
IIPOLIECCOB C MOMOILBIO TUCKPETHBIX TAHHBIX.

NudopmarnmonHsie MPOIECCH — TMPOIECCH, CBS3aHHBIE C XpaHEHUEM,
npeoOpa3zoBaHUEM U Tiepenaueii JaHHBIX.

IIpeacraBiaenue nHpopmanumn

CumBon. AundaBur. MomHocTs andasuta. Pa3zHooOpasue S3BIKOB U
andasutoB. EcrecTBeHHbIE U (DOpMATIbHBIE S3bIKU. AJ(ABUT TEKCTOB HA PYCCKOM
s3pike. J[BowuHbrit andaButr. KoaudecTBO BCEBO3MOXHBIX CIIOB  (KOJOBBIX
KOMOMHAaIMi) (GUKCUPOBAHHOM IJIMHBI B JBOMYHOM andasute. [IpeoOpazoanue
mo6oro andaButa K ABOMYHOMY. KOJIMYECTBO pa3iMuUHBIX CIOB (PUKCUPOBAHHOU
JUIMHBI B aJ(paBUTE ONPEIETEHHON MOLTHOCTH.

KoaupoBanne cUMBOJIOB OJHOTO aigaBUTa C TOMOIILI0 KOJOBBIX CJIOB B
JIpyrom ajadaBuTe, KOJAoBas TabIUIIA, JSKOIUPOBAHHE.

JBomunblii kon. IlpencraBiieHMe MaHHBIX B KOMIIBIOTEPE KakKk TEKCTOB B
JIBOUYHOM ajihaBuTeE.

NudopmarinonHelii 00bEM JaHHBIX. BUT — MUHUMAJIbHAS €TMHUIIA KOJTMYECTBA
uHhOpMAITMK — JBOWYHBIA pa3psa. EnuHumbl w3MepeHus: WHPOPMAIMOHHOTO
00bEMa JaHHBIX. buT, OalT, KMI00aNT, MeradamnT, TuradamT.

CxopocTh nepeiaur JaHHbIX. ENMHUIIBEI CKOPOCTH Mepeiaun TaHHbIX.

KonupoBanue TekctoB. PaBHOMepHBIH K0o1. HepaBHOMepHBIH ko1 KogupoBka
ASCII. BocbmuOutheie konupoBku. llonstue o xkoxupoBkax UNICODE.
JlexoaupoBaHHue COOOIIEHHI C UCIIOIb30BAHUEM PABHOMEPHOT'O K HEPABHOMEPHOI'O
koja. MHpopmanmoHHbI 00BEM TEKCTA.

Hckaxxenne nuopmanuu npu nepeaaye.

OO6miee mpenacraBieHue o0 HUPPOBOM MPEICTABICHUU ayJIHOBU3YalIbHBIX WU
JIPYTUX HEMPEPHIBHBIX JIAHHBIX.



KomupoBanne unBera. ILlBeroBele ™ogenu. Mogens RGB. I'myOuna
KoaupoBanus. [lasmTpa.

PactpoBoe u BekTopHOE mpejacTaBienue uzoOpaxenuil. [lukcenb. Ouenka
UH(OPMAIIMOHHOT0 00bEMa rpadMUeCKUX JAHHBIX JJIsl PACTPOBOTO U300pAKEHUS.

Koauposanue 3Byka. PazpsaHocts u yactora 3anucu. KoiandecTBo kaHajioB
3aIHCH.

OneHka KOJMYECTBEHHBIX IapaMETPOB, CBSI3aHHBIX C IPEACTABICHHEM H
XpaHEeHHEM 3BYKOBBIX (pailsioB.

HNupopmanuoHHbIe TEXHOJIOIHH

TexcToBbIE JOKYMEHTHI

TexkcToBbIE JOKYMEHTHI M HMX CTPYKTYpHBIE AJIEMEHTHI (CTpaHMIa, ad3all,
CTpOKa, CJIOBO, CUMBOJI).

TekCTOBBII MpOLIECCOpP — HMHCTPYMEHT CO3/JaHUs, PEJAKTUPOBAHUSA H
dbopmarupoBanus TekcToB. IIpaBuna Habopa Tekcra. PemakTtupoBaHue TEKCTa.
CpoiictBa cumBosoB. [Hpudt. Tunsl mpudprtoB (pyOiaeHsle, C 3acedykamw,
MoHomMpuHHbIe). [lomykupHoe U KypcuBHOe Hauepranue. CBoiicTBa ab3alles:
IpaHUIlbl, a03alHbI OTCTYI, UHTEpPBAJ, BbhIpaBHUBaHME. [lapaMeTphl CTpaHUIIBI.
CrtunieBoe opMaTUpOBaAHUE.

CrpykTypupoBaHue HHPOPMalUUA C TOMOIIbIO CHUCKOB M  TaONHII.
MHuoroypoBHeBble criuckd. [[o0aBiieHHe TaOnHI] B TEKCTOBBIE TOKYMEHTHI.

BcraBka n300paxeHuii B TEKCTOBbIE JOKyMeHTHI. OOTekaHNEe M300pasKeHHIA
TEKCTOM. BKIIIOUeHHE B TEKCTOBBIM OKYMEHT auarpamm, (Gpopmyi, Hymepanuu
CTpaHHIl, KOJJOHTUTYJIOB, CCBUIOK U IPYTUX 3JIEMEHTOB.

[IpoBepka nmpaBonucanus. PacctaHoBKa 1epeHOCcoB. 1'010C0BO BBOJ TEKCTA.
OnTtuueckoe pacro3HaBaHue Tekcta. KommbroTepHslii mepeBoj. Mcmosib3oBaHue
cepBucoB MHTepHeTa AJ1st 00pabOTKU TEKCTA.

Komnbrorepuasi rpaguka

3HaKOMCTBO C TIpa@uUecKuMU peAakTopamH. PacTpoBble PHUCYHKH.
Hcnonb3oBanue rpadpuuecKkux NpUMUTHUBOB.

Onepanuu peJakTUPOBAHUS TPAPUIECKUX OOBEKTOB, B TOM YHCIIC TU(PPOBHIX
doTorpaduii: u3MeHeHHe pa3mepa, oOpe3ka, MOBOPOT, OTpakeHue, padora C
oOnacTsMu (BbIAENIEHUE, KONMUPOBAHHE, 3aJMBKa IBETOM), KOPPEKIMs IIBETa,
SPKOCTU U KOHTPACTHOCTH.

BektopHas rpadguka. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU
CPEIICTBAMHM TEKCTOBOIO MPOLECCOpa WM JAPYTHX HOpOrpaMm (MPUIOKEHUN).
JloGaBnieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI.

MyJibTHMeAUITHBIE IPe3eHTAlNH

[ToaroroBka MyJnbTUMEIUNUHBIX npe3eHTanuil. Cnaiia. JlobaBieHue Ha ciaiia
TeKCTa U u300paxeHuid. Pabora ¢ HECKOJIIBKUMH CIIaiiIaMHu.



JloOaBiieHre Ha ciail ayIMOBU3yaJIbHBIX JaHHBIX. AHMUMAaIMs. [ unepcchbUIKy.
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Teoperuyeckue 0CHOBbI HHPOPMATHKHU

Cucrembl cHUUCIEHNS

Hemo3unnonuble W  TO3UIUOHHBIE CUCTEMBI  CUHCICHUA. AldaBur.
OcuoBanue. Pa3zsépuyTtas popma 3anucu uucia. [lepeBoa B A€CATHUHYIO CUCTEMY
YuCell, 3alIMCAHHBIX B IPYTUX CUCTEMaX CUMCIICHHUS.

Pumckas cucrtema cuuciaeHus.

JBonuHas cuctema cuncienus. [lepeBon nensix yucen B npeaenax ot 0 1o
1024 B 1BOMYHYIO CHUCTEMY CUMCIEHUS. BocbMepuyHas cucCTEMa CUHCIICHHUS.
[IepeBop uKicen U3 BOCbMEPUYHOM CUCTEMBI B IBOUYHYIO U AECATUYHYIO CUCTEMBI U
oopatHo. IllectHanmarepuunas cuctemMa cuucieHusa. IlepeBox dyucen wu3
HIECTHAAUATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO U JAECATUYHYIO
CUCTEMBI U 0OpATHO.

ApudmMernueckue onepaii B ABOMYHON CUCTEME CUUCIICHUS.

DJIeMEeHThI MATEeMATHYECKOH JIOTUKHU

Jlormueckue BbICKa3biBaHUA. Jlornueckne 3HAUYEHUS  BBICKA3bIBAHMI.
DJIEMEHTApHBIE M COCTAaBHBIE BBICKA3bIBAHUA. JIOrMYecKkue omnepanuu: «u»
(KOHBIOHKILIMS, JIOTHUYECKOE YMHOXKEHHE), «WIN» (AUIBIOHKIMS, JOTHYECKOE
CIIOKEHUE), «He» (Jloruueckoe oTpuianue). [Ipuopurer moruyeckux orepanuu.
OnpenesieHne UCTUHHOCTH COCTAaBHOTO BBICKA3bIBAHUSA, €CIIM M3BECTHBI 3HAUYCHUS
MCTUHHOCTH BXOJSIIMX B HEro 3JEMEHTApHBIX BBICKa3bIBaHWU. Jlornueckue
BbIpakeHus. [IpaBuia 3ammcu jormdeckux BoIpakeHuil. [locTpoenue Ttabmuiy
VMCTUHHOCTH JIOTUYECKHUX BBIPAXKEHUM.

Jlornueckue 31€MEHTHI. 3HAKOMCTBO C JIOTUYECKUMHU OCHOBaMU KOMIIBIOTEPA.

AJITOPUTMBI M IPOrPAMMMPOBAHME

HcnoiHuTE M ¥ AJITOPUTMBL. AJITOPUTMHYECKHE KOHCTPYKIIUHA

[lonstue anroputma. McnoJHUTENW anrOpUTMOB. AJTOPUTM Kak IUIaH
yIPaBJICHUS UCIIOJIHUTEJIEM.

CaoiicTBa asiroputma. CriocoObl 3aMiCH aJropuT™Ma (CJIOBECHBIH, B BU € OJIOK-
CXEMBI, IPOrpaMma).

AlnroputMudeckue KOHCTpyKIMU. KoHcTpykuus «cnegoBanuey. JIMHEWHBIN
anroput™.  OrpaHMYeHHOCTh  JIMHEHWHBIX  QJTOPUTMOB:  HEBO3MOXKHOCTh
NPEAYCMOTPETh 3aBUCHUMOCTh IOCIEA0BATEIbHOCTHA BBINIOJHIEMBIX JEUCTBUH OT
HCXO/IHBIX JAHHBIX.

KoHCTpyKIusi «BETBJICHHE»: MOJIHAsI W HemoJiHasi (opmbl. BeimonHeHue u
HEBBINIOJHEHUE YCIIOBHS (MCTUHHOCTh U JIO)KHOCTH BbICKasbiBaHus). [IpocTeie u
COCTaBHBIE YCIIOBUS.



KOHCTpYKIUSL «ITOBTOPEHMS»: LUKIBI C 3aJaHHBIM YHCIOM IOBTOPEHHM, C
YCIIOBHEM BBITIOJIHEHUS, C [IEPEMEHHOM LIUKJIA.

Pa3zpaboTka st (pOpManbHOrO HCHOJHUTENS aNrOPUTMa, HMPHUBOIALIETO K
TpeOyeMoMy pe3yJbTaTy IpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C UCIIOIb30BAHUEM LIUKJIOB U BETBJICHUN IS yIIpaBICHUS
(OpMabHBIMU HCTIOTHUTENSIMU, TakuMH Kak PobOor, Uepenamka, UYepTExHUK.
BelnlosiHEHHE aNrOpuTMOB BpPYYHYXO M Ha Kommbiorepe. CHHTakCHYeCKHE U
jgorudeckue omunoku. OTKa3bl.

SA3bIK MPOrpaMMHUPOBAHUS

Azbik mporpammupoBanus (Python, C++, Ilackane, Java, C#, lllxonpHbIi
ANTOPUTMUYECKUN S3BIK).

CucremMa npOrpaMMHUpPOBAHMS: PEAAKTOP TEKCTa NPOrpaMM, TPAHCIATOD,
OTJIAYHK.

[lepemennas: tum, ums, 3HaueHue. Llenble, BEHIECTBEHHbIE U CHUMBOJIbHbBIE
NIEpEMEHHBIE.

Omnepatop mnpucBauBaHUs. ApUPMETHUYECKUE BBIPAKEHUS U TOPSIOK HX
BbIUMCIICHHs. Onepanuy ¢ LeJIbIMU YACIaMU: LEJI0YUCIEHHOE JEIEHUE, OCTATOK OT
JIEJICHHUSL.

BerBnenus. CocTaBHble YCIOBHS (3alUCh JIOTMYECKUX BBIPAXKEHUN Ha
U3y4aeMOM S3bIKE IpOorpaMMupoBanus). HaxoxaeHue MUHUMyMa 1 MakCUMyMa U3
JBYX, TPEX W YETBIPEX yucen. PenieHue KBaJApaTHOIO YpaBHEHUS, HMEOLIETO
BEILLIECTBEHHBIE KOPHM.

JuanoroBas oOTJIaJka TPOrpaMM: TOIIArOBOE BBIMOJHEHUE, MPOCMOTP
3HAYEHU BEJIMYMH, OTJIaJ0YHbIA BHIBOJ, BEIOOP TOYKH OCTAaHOBA.

[Mukn c ycnoBueM. Anroput™m EBKimma A HaXO0XAEHHS HAUOOJBIIETO
o0IIero AeiuTeNsl ABYyX HaTypaibHBIX uuce. Paz0ueHue 3amucu HATypalbHOTO
quclla B MO3UIIMOHHOM CHCTEME C OCHOBAaHMEM, MEHbIIMM WM paBHbIM 10, Ha
OTJIeJbHBIE IUPPBHI.

[{ukJ c nepeMeHHON. ANTOPUTMBI TPOBEPKH ASIUMOCTH OAHOTO LENIOr0 Yhcia
Ha Jpyroe, IpOBEPKH HATYPAIBHOIO YUCIA HA IPOCTOTY.

OOpaboTka CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBosbHas 00padoTKa CTpoK. [101CUET YacTOTHI MOSIBICHHS CUMBOJIA B CTPOKE.
Bcerpoennsie pyHkImu a1 00pabOTKH CTPOK.

AHaJIu3 aJIropuTMOB

OmnpeneneHne BO3MOXKHBIX PE3yJbTATOB PabOTHI aNropuTMa MpU JaHHOM
MHOKECTBE BXOJHBIX JIaHHBIX, OMNPEACICHHUE BO3MOXKHBIX BXOJIHBIX JIaHHBIX,
MPUBOSAIIMX K TAHHOMY PE3YJIbTATy.
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udpoBasi rpaMOTHOCTH

I'nobanbHas cetb UHTEpHET U cTpaTeruu 0e30MacHOro MOBeACHUS B Hel

I'mobanbhas cets MuTepuer. [P-aapeca y3noB. CereBoe XpaHEeHHUE AaHHBIX.
MeToabpl UHIMBUAYATBHOTO U KOJUIEKTUBHOTO pa3MelieHus HOBOM UHGOpMAaIuy B
WNutepuere. bonbimue naHHble (MHTEpPHET-AAaHHBIE, B YaCTHOCTH JIaHHbIC
COITMAJIbHBIX CETEH).

[Tonsitue 00 mMHGOPMAIIMOHHON 0€30MacHOCTU. YTPO3bl MHPOPMALMOHHOM
0e30macHOCTU TpU padoTe B II00AIBHOM CETH U METOAbI MPOTUBOJCHCTBUS HM.
[IpaBuna Oe3omacHoW ayTeHTUPUKAIMU. 3amuTa JUYHOM wuHPOpManuU B
HNurepuere. be3omacHeie ctparernu nopeqaeHus B MaTepHete. [Ipenynpexnenue
BOBJICUCHHS B JIECTPYKTHUBHBIE M KPUMHUHAIBHBIE ()OPMBI CETEBOW AKTUBHOCTH
(xuOGepOyITUHT, GUITUHT U ApyTUe GOPMBI).

PabGora B MH(pOpPMALIHOHHOM IPOCTPAHCTBE

Bunsl nestensHocTu B UHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE
CEpBUCHI (IMOYTOBAs CiIy)k0a, BUICO-KOH(PEPEHII-CBS3b U JPYTHUE), CIPABOYHBIC
CIIy OBl (KapThl, paCIIUCAHUS U IPYTUE), TOUCKOBBIE CITY>KOBI, CITyKObI OOHOBJICHHUS
IporpaMMHOro obecreueHus U apyrue ciayk0bel. CepBUCHI TOCYyJapCTBEHHBIX
yciyr. OOnauHble XpaHuiuiia JaHHbiX. CpeacTBa COBMECTHOM pa3pabOTKu
JOKyMEHTOB (oHmaiiH-o¢ucel). [lporpammHoe oOecnieueHue Kak BeO-CEpBUC:
OHJIAWHOBBIE TEKCTOBBIC U TPAPUIECKUE PETAKTOPHI, CPEIbI Pa3pabOTKH MPOTrpamMM.

Teopernueckue 0CHOBbI HHPOPMATHUKH

MoaenupoBanue KaKk MeTO NO3HAHUS

Mopgens. 3aaun, pemaeMple ¢ MOMOIIbIO MojaenupoBanus. Knaccupukanmu
Moenei. MarepuanbHbie (HaTypHbIE) 1 nHPOpMaIMOHHBIE Mo1eTTi. HerpepriBHBIE
U JUCKpeTHble Mojaenu. Mmurtaunonnsie monenu. Urposeie Mopenu. OneHka
aJICKBATHOCTHU MOJIETTU MOJICTTUPYEMOMY OOBEKTY U IIEJISIM MOJICTUPOBAHMUS.

Tabnuunbie Moaenu. Tabnuia Kak IpeacTaBICHUE OTHOIICHUS.

ba3pl maHHbIX. OTOOp B TabnMile CTPOK, YIOBJIETBOPSAIOMIMX 3alaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pebpo, mytb. OpHUEHTUPOBAHHBIE U HEOPUECHTUPOBAHHBIC
rpadel. lnuHa (Bec) peOpa. BecoBas martpumna rpada. [JnuHa nyTH MeEXmy
BepmimHamu rpada. [louck ontumansHoro nyTtu B rpade. HavanbHas BeprimHa
(MCTOYHMK) ¥ KOHEUYHasl BEpIINHA (CTOK) B OpUEHTHPOBAHHOM rpade. Briuncnenue
KOJIMYECTBA IyTEH B HAIIPABJICHHOM aIMKINYECKOM rpade.

HepeBo. Kopensb, BepiinHa (y3en), 1ucT, pedpo (ayra) aepesa. Beicota nepesa.
[Toanepeso. IIpumeps! ucnonas3oBanus 1epeBbeB. [lepebop BapuaHTOB C MOMOUIBIO
JiepeBa.



[IoHsTHE MaTeMaTUYECKOM MOJENH. 3aJadyd, pPElaeMble C IOMOIIBIO
MaTeMaTU4eCKoro (KOMIBIOTEPHOT0) MoAeIHpoBaHus. OTanyne MareMaTUu4ecKon
MOJIENIA OT HATypHOW MOJEIM M OT CJIOBECHOTO (JUTEPATYypHOTO) OIMHMCAHMS
0o0BeKTA.

DTanbl KOMIIBIOTEPHOTO MOJCIMPOBAHMS: MOCTAHOBKA 33/1a4M, MOCTPOECHUE
MaTEMaTH4YECKOW MOJIENIH, POrpaMMHas peain3alusi, TECTUPOBAHUE, MPOBEACHUE
KOMIIBIOTEPHOT'0 SKCIIEPUMEHTA, aHAJIN3 €T0 PE3YJIbTATOB, YTOUYHEHUE MOJEIH.

AJITOPUTMBI M IPOrPAMMMPOBaHKE

Pa3paboTka ajaropurmMoB M NporpamMm

Pa3buenue 3amaun Ha noazanayu. CocTaBieHUE AITOPUTMOB U MPOTpaMM C
WCIIOJIb30BAHUEM BETBIICHUM, LWKJIOB M BCIIOMOTaTENbHBIX AJTOPUTMOB IS
YOPaBJICHHUS] UCTIONHUTENIeM POOOT WM APYrMMH HCTIONMHHUTENSAMH, TaKUMH Kak
Yepenamka, YepTEXXHUK U IPYTUMU.

Tabnuunble BenmuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBIICHUE U
OTJIaJIKa MPOrpaMM, peau3yIoIIUX TUIIOBBIE aITOPUTMBI OOPAOOTKH OJTHOMEPHBIX
YUCJIOBBIX MAacCCHBOB, Ha OJIHOM M3 s3bIKOB IporpammupoBanus (Python, C++,
[Tackansw, Java, C#, [lIkonpHbIN AITOpuTMHUECKUN S3BIK): 3alI0IHEHNE YHCITOBOTO
MaccHuBa CIIy4alHbIMU YKMCJIAMH, B COOTBETCTBHM ¢ (OpMYJION WK MyTEM BBOJA
Yyyucell, HaXOXJCHUE CYMMbI 3JIEMEHTOB MAacCHUBAa, JIMHEHWHBIM MOUCK 3aJlaHHOTO
3HAYEHHUSI B MACCUBE, MOJICUET JIEMEHTOB MAaCCHUBA, YOBJIETBOPSAIOIINX 3aJAHHOMY
YCJIOBHUIO, HAaXOXJACHUE MHUHHMAIbHOTO (MaKCUMaJbHOIO) 3JEMEHTA MacCHUBa.
CopTupoBKa MaccuBa.

O6paboTka MOTOKA JaHHBIX: BBIYMCIECHUE KOJUYECTBA, CYMMBI, CPEIHErO
apu(pMETHUUYECKOTO, MUHUMAJIBHOTO M MAaKCUMaJIbHOTO 3HAYEHUS DSIEMEHTOB
MOCJIEIOBATENBHOCTH, YJIOBJIETBOPSAIOIIUX 3aJaHHOMY YCIIOBHIO.

YupasJjienue

VYmpasnenue. Curnan. O6patHas cBa3b. [lonyueHrne curHaioB oT U(GPOBBIX
JATYUKOB  (KacaHWsl, pAcCTOSHUA, CBEeTa, 3BykKa U Jpyroro). [Ipumepsi
WCIIOJIb30BaHUs MPUHITUIIA OOPaTHOM CBSI3H B CUCTEMAX YIIPABIICHUS TEXHUUYECKUMU
YCTPOMCTBAMHM C MOMOILBIO JATYMKOB, B TOM YUCIIE€ B POOOTOTEXHUKE.

[Tpumepsl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMAa YMPABICHUS JABUKCHUEM B
TPAHCIIOPTHOM CHCTEME, CBapouyHasi JMHHS aBTO3aBOJIa, ABTOMATHU3UPOBAHHOE
yIIpaBJICHUE OTOIUICHUEM JOMa, aBTOHOMHAsI CUCTEMA yIIPABICHUS TPAHCIIOPTHBIM
CPEJICTBOM U APYTHE CUCTEMBI).

NupopmanmoHHbIe TEXHOJIOTUH

DJIeKTPOHHBbIE TA0JIUIBI

[TonsaTue 00 MEKTPOHHBIX TaONHIaX. TUIBI JTaHHBIX B STYEHKaX DJIEKTPOHHOM
tabnuibl. PenaktupoBanue u popmatrupoBanue Tadbaul. Berpoennsie GyHKIMM A5
MOWCKa MaKCUMyMa, MHHUMyMa, CYMMBl W CpEAHETo apu(METHYECKOTO.



CopTtupoBKa JaHHBIX B BBIJCJICHHOM jAuamna3zoHe. [locTpoeHme muarpamm
(rucrorpamMma, KpyroBas JAWarpaMma, TOYe4Has auarpamma). Bpibop Tumna
JarpamMMmBbl.

[IpeobpazoBanue popmMy npu konupoBaHuu. OTHOCUTEIbHASI, A0COTIOTHAS U
CMeIlIaHHas aJipecarlms.

Y cOBHBIE BRIYMCIICHUS B QJICKTPOHHBIX Tabmuiax. CyMMHUpPOBAaHUE U TIOJICYET
3HAYEHWH, OTBEYAIONIMX 3aJaHHOMY YycloButo. OOpaboTka OonbIUxX HAOOPOB
JTaHHBIX. YHCIICHHOE MOJISTHPOBAHHE B AJICKTPOHHBIX TaOIHIIAX.

HNudopmanuoHHble TEXHOJOTHN B COBPEMEHHOM 00IIECTBE

Ponb nHDOpMAITMOHHBIX TEXHOJIOTHI B Pa3BUTUHA YKOHOMHUKH MHUPA, CTPAHBHI,
pernoHa. OTKpBITEIE 00pa30BaTEIbHBIE PECYPCHI.

[Tpodeccun, csa3anubie ¢ MHGOPMATUKON 1 UHHOPMAITMOHHBIMU TEXHOJIOTHUSIMU:
BeO-IM3aifHEep, TMPOTPaMMHUCT, pa3pabOTYMK  MOOWIBHBIX  MPUIOKCHHIA,
TECTUPOBIIHK, APXUTEKTOP MPOTPaMMHOTO 00SCIICUCHUS, CTICITHAIKCT 10 aHAIIU3Y
JAHHBIX, CHCTEMHBIN aIMHHHCTPATOP.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
NHPOPMATHUKE HA YPOBHE OCHOBHOT'O OBIIEI'O
OBPA3OBAHUA

N3yuenne wHGOpPMATHKH Ha YPOBHE OCHOBHOTO o00ImIero oOpa3oBaHUS
HAIPaBJICHO HA JOCTHKEHUE OOYYAIONUMUCSA JIMYHOCTHBIX, METANPEIMETHBIX U
MPEIMETHBIX Pe3yJIbTaTOB OCBOCHHMSI COJEPKAHMS YUeOHOTO MpeMeTa.

JIMUHOCTHBLIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl HMMEIOT HANpPaBICHHOCTh Ha pelIeHHEe 3ajad
BOCIIUTAHUS, PA3BUTHUS U COLMATU3ANNKA OOYYAIONIMXCS CPEICTBAMH y4eOHOTO
npeaMera.

B pesynbrate wu3ydenuss MHPOPMATUKHA HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusa y obOyuaromerocs OyayT cpOpMHUpPOBaHBI CIEIYIOIIUE JTUYHOCTHBIC
pe3yIbTaThl B YaCTH:

1) IaTpHOTHYECKOTr0 BOCIIUTAHUS:

LIEHHOCTHOE OTHOIIEHUE K OT€UYECTBEHHOMY KYJbTYPHOMY, HCTOPUUECKOMY H
HAyYHOMY HACJICINIO, TOHUMAaHUE 3HAUYCHHUS WH()POPMATHKM KaK HAYKH B >KU3HU
COBPEMEHHOr0 OOIIECTBA, BJIAJICHUE JOCTOBEpHOW HHQOpMaIueid o mepenoBbIX
MUPOBBIX W OTEUECTBEHHBIX JOCTH)XEHUAX B 001acTH UHPOPMATUKH U
WH()OPMAITMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHIX O
udpoBoil TpaHchopMaIU COBPEMEHHOTO O0IIECTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OpUEHTAIUSI HA MOPAJIbHBIE IIEHHOCTU U HOPMBI B CUTYAIUSIX HPABCTBEHHOIO
BBIOOPA, TOTOBHOCTH OIIEHUBATh CBOE TIOBEACHHUE U MOCTYTMKH, a TAKKE MOBEJCHUE
Y MIOCTYIIKU APYTUX JIFOAEH € MO3UIUNA HPAaBCTBEHHBIX U IMPABOBBIX HOPM C YUETOM
OCO3HAHUSI TOCIEJICTBUN IOCTYNKOB, AaKTUBHOE HENPUATHE ACOLMAIbHBIX
MOCTYNKOB, B TOM unciie B UHTepHeTe;

3) rpaKaIaHCKOr0 BOCIIUTAHUS:

MpEACTAaBICHUE O COIUAIbHBIX HOpPMax MW MpaBUiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJIJIEKTUBE, B TOM YHCIIE B COIIMAIIBHBIX COOOIIECTBAX, COOIIOICHHE
npaBuJ 0€30MIaCHOCTH, B TOM YHCJIC€ HABBIKOB 0€30MMaCHOTO MOBEJCHUS B UHTEPHET-
cpene, TOTOBHOCTh K Pa3HOOOPa3HOW COBMECTHOM JEATEbHOCTU MPU BHITIOJIHEHUU
y4eOHBIX, TTO3HABATEIbHBIX 3aJlay, CO3JJaHUU YYEOHBIX MPOEKTOB, CTPEMIICHUE K
B3aMMOIIOHUMAHUIO U B3aMMOIOMOIIM B MPOIECCE 3TOW y4eOHOU AEeATETbHOCTH,
TOTOBHOCTh OIIEHUBATh CBOE MOBEAEHUE U MIOCTYIKM CBOMX TOBAPHUIIEH C MO3UIUU
HPABCTBEHHBIX M MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIECTBUM MOCTYIKOB;

4) HeHHOCTe HAYYHOT 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUYECKHUX TMPEJCTaBICHUN 00 mHGbOpMaIm,
UH(OPMAITMOHHBIX npoIreccax U UHGOPMAITMOHHBIX TEXHOJOTHUSIX,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOMU



IPAKTUKH U COCTABJISIIOLUIMX 0a30BYI0 OCHOBY JJIsl IOHUMAaHHUS CYIIHOCTH HAy4YHOMH
KapTUHBI MUPA;

UHTEpeC K OOYyYEeHHMIO M T[O3HAHUIO, JH00O3HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa30BaHUIO, OCO3HAHHOMY BBIOOPY HAaNpaBIE€HHOCTH H
YpOBHsI 00yUY€HU B JlajbHEHIIEM;

OBJIaJICHUE OCHOBHBIMU HABBIKAMHM HCCIIEOBATEICKON J1€ATEIbHOCTH,
YCTAaHOBKA Ha OCMBICJICHHE OIbITA, HAOJIONEHUN, TMOCTYNKOB M CTpPEMIICHHE
COBEPIICHCTBOBATh MYTH JOCTUXKEHUS WHAWBUIYAIbHOTO U KOJUIEKTUBHOTO
OJ1aronoayyus;

c(OpMHPOBAHHOCTh HMH(POPMALMOHHON KyJIbTYpPhl, B TOM YHCJIE HABBIKOB
CaMOCTOSATETLHON pabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHON JIHTEPATypOH,
pa3HOOOpa3HBIMU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJOTHM, a TakKe YMEHHUs
CaMOCTOSITETILHO OTPEEINSITh IIeJIM CBOETO OOYyYEHHUsI, CTaBUTh U (HOPMYITUPOBATH
JUisl ce0si HOBBIE 3ajaud B yu€0e M IMO3HaBAaTEJIbHOM NEATEeNbHOCTH, Pa3BUBAaTh
MOTHBBI U UHTEPECHI CBOEH MO3HABATEIILHON AEATEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbI:

OCO3HAHHUE LIEHHOCTH KU3HU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0POBBIO,
yCTaHOBKa Ha 3J0pOBbIA 00pa3 KU3HU, B TOM YHUCIE€ M 3a CUYET OCBOCHUS U
coOtoieHust TpeboBaHUM 0€30MMacHOM SKCIUTyaTalluu CPEACTB HHPOPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpPEC K MPaKTHUYEeCKOMY H3ydeHHI0 mpodeccuii u Tpyna B cdepax
npodeccruoHanbHON NeSITebHOCTH, CBSA3aHHBIX C MH(}OPMATUKOH,
IPOrpaMMHUPOBAHMEM W HH(POPMALMOHHBIMU TEXHOJIOTMSIMH, OCHOBaHHBIMHM Ha
JOCTHKEHHUSIX HAYKH MH(POPMATHKHU U HAyYHO-TEXHUYECKOI0 MPOrpecca;

OCO3HAHHBIA BBIOOp W  IOCTPOEHUWE WHIAWBHUIYAIbHOW  TPACKTOPHHU
00pa30BaHUs ¥ KUZHEHHBIX IJIAHOB C YYETOM JIMUHBIX U OOIIECTBEHHBIX HHTEPECOB
U IoTpeOHOCTEH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

OCO3HAHME II00ATBHOIO XapakTepa 3KOJIOTMYECKMX MpoOJeM M MyTed ux
pelieHus, B TOM 4YHCIEe C Y4ETOM BO3MOXXKHOCTEM HMHPOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

8) aganTanmu od0yyaroumerocss K M3MEHsIIOLIUMCH YCJI0BHAM COLMAIBHOM
U IPUPOIHOH CPe/bl:

OCBOCHHE OOYyYarOUIMMUCS COLIMAIBHOIO OIbITAa, OCHOBHBIX COLIMAJIBHBIX
pOJIEH, COOTBETCTBYIOIIMX BEAYIIEH NEATEIBHOCTH BO3PAcTa, HOPM W MPaBUII
OOLIECTBEHHOTO MOBEAEHUS, (HOPM COLIUATBLHOM )KM3HU B TPYINAX U COOOIIECTBAX,
B TOM YHCJI€ CYIECTBYIOIIMX B BUPTYAJIbHOM IPOCTPAHCTBE.
METANIPEIMETHBIE PE3YJIbTATbBI



MetanpeiMeTHbIE pe3yibTaThl OCBOEHHSA MPOrpaMMbl 110 HH(POpPMATUKE
OTpaXalOT  OBJAJCHUE  YHUBEPCAJIbHBIMM  y4yeOHBIMH  JEHCTBUSIMH  —
II03HABATEIbHBIMUA, KOMMYHUKATUBHBIMHU, PErYJIATUBHBIMU.

Ilo3HaBaTe/IbHbIE YHHBEPCAIbHBbIE YYeOHbIe 1eHCTBUS

ba3oBble jornueckue AefcTBUA:

yMEHHUE ONpeNessaTh TMOHATHUS, CO3JaBaTh OO0OOIIEHUS, YCTAaHABJIMBATh
aHaJIOTUH, KJIACCU(PUIIMPOBATH, CAMOCTOSITEIILHO BRIOUPATh OCHOBAHUS U KPUTEPUU
JUIs Kiaccu(UKalUM, YCTaHABIMBATh MPUYMHHO-CIEJCTBEHHBIC CBSI3U, CTPOUTH
JIOTUYECKUE PACCYKJICHHUS, JIeJIaTh YMO3aKIIOUEHUs (MHIYKTUBHbIE, 1€T1yKTUBHbIC
Y TI0 aHAJIOTUU) U BBIBOJIBI;

yMEHHUE CO3/1aBaTh, MPUMEHITh U MPEeOOpPa3OBBIBATH 3HAKK U CHUMBOJIBI,
MOJIEJIM M CXEMBI JIJIsl peIIeHUsI YUEOHBIX U MTO3HABATEIbHBIX 3a]1a4;

CaMOCTOSITEJILHO BBIOMpPATh CHOCOO pelieHus yueOHOU 3amauu (CpaBHUBATH
HECKOJIbKO BApHAHTOB DEIICHMS, BHIOMpATh HamOoJee MOIXOIANIUN ¢ yuEToM
CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarejbckne 1eiicTBUS:

dbopMyIHpoBaTh BOMPOCHI, (UKCHUPYIOIIUE pPa3pblB MEXAY peaJbHbIM U
YKEJIaTEIbHBIM COCTOSTHUEM CUTYAaIlu, 00bEKTa, U CAMOCTOSITENIbHO YCTAHABIMBATh
HMCKOMOE U JIaHHOE;

OLICHMBATh Ha IPUMEHUMOCTb U JOCTOBEPHOCTh MH(MOPMAIIUIO, MOTYUYCHHYIO
B X0JI€ HCCJICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JabHEUIIee pa3BUTHE MPOIECCOB, COOBITUN U
WX TIOCJIECACTBUS B QHAJIOTHYHBIX WM CXOJIHBIX CHUTYyaIlUsX, a TAKKe BBIJIBUTATh
MPEANOI0KEHUs 00 UX PA3BUTUU B HOBBIX YCJIOBHSIX U KOHTEKCTAaX.

Pa6ora ¢ undpopmanmeii:

BBISBJISITh AeUIUT WHGOpPMALUM, TAHHBIX, HEOOXOIUMBIX Jii pEelICHUS
MOCTaBJICHHOM 3aJ1auM;

MPUMEHSTh PA3JIUYHBIE METOJIbl, MHCTPYMEHTHI M 3aIlpOChl MPU TMOUCKE U
otOope WH(MOpPMAIMU WIM JAHHBIX W3 HUCTOYHHKOB C YYETOM MPEJIONKEHHOU
y4eOHOM 3a/]a4u U 33JIaHHBIX KPUTECPUEB,;

BBHIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBaTh U HHTEPIPETUPOBATH
MH(pOpMAIINIO Pa3IUYHBIX BUJOB U (DOPM MpECTABIICHHUS;

CaMOCTOSAITETTLHO  BBIOMpATh  ONTHUMANTbHYIO  (GOpMYy  TPEACTABICHHUS
uHhOpMAIIM Y WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
JqyuarpaMMaMu, HTHOUW rpaduKoi U uX KOMOWHAIUSIMU,

OLICHUBATh HAAEKHOCTh HHQPOPMAIIUU TIO0 KPUTEPUSIM, MPEAI0OKEHHBIM
yUUTENEeM WIN CHOPMYIUPOBAHHBIM CAMOCTOSITENBHO;

3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.



KoMMmyHHKaTHBHBIC YHHBeEpCcaIbHbIe YUueOHbIE 1eliCTBUSA

OO0menue:

COIIOCTABJIAATh CBOU CYXKJICHHS C CYXKACHUSAMU JPYIMX YYaCTHUKOB JUAJOra,
OOHapy’KHUBaTh Pa3Inuue U CXOACTBO MO3UIIHIA;

nyOJMYHO MPEICTaBIATh PE3YJIbTATHI BHIMOIHEHHOTO ONBITA (IKCIIEPUMEHTA,
UCCIIEIOBAHUSI, IPOEKTA);

CaMOCTOSITENIFHO ~ BBIOMpaTh (opMaT BBICTYIUIGHHA C Y4YETOM 3ajaay
IPE3eHTAUN U OCOOEHHOCTEHW ayJMTOPUU U B COOTBETCTBUU C HUM COCTAaBIISTh
YCTHBIE€ U TUCbMEHHbBIE TEKCTHI C UCTOJIB30BAHUEM WILTIOCTPATUBHBIX MaTEPUATIOB.

CoBMecTHas 1eSITeJIbHOCTD (COTPYIHUYECTBO):

NOHUMAaTh W HCIIOJIb30BAaTh MPEUMYILECTBA KOMAHIHON M MHIWBHUAYaIbHOU
pa®oOThl MpHU pEIIeHUH KOHKPETHOW MpoOJIeMbl, B TOM YHCIE MpPU CO3AAHUU
MH(POPMAIMOHHOTO IPOAYKTA;

OPUHUMATh LIeJb COBMECTHOW HH(POPMALMOHHOM NEATEIbHOCTH MO cOopy,
oOpaboTke, mnepenade, (opmanuzanuu HWHPOPMAIIMHU, KOJUIEKTUBHO CTPOUTH
JecTBUs MO €€ JOCTHKEHMIO: paclpeAesisiTh poJid, JOrOBapuBaThCsA, 00CYKIaTh
IPOLECC U PE3YJIbTaT COBMECTHOU pabOThI;

BBINIOJIHATH CBOIO 4acTh paboThl ¢ uMHpOpManuedn win UHPOPMALMOHHBIM
IPOIYKTOM, AOCTUTrasi KaueCTBEHHOTO pe3yJibTaTa MO CBOEMY HAIMPABICHUIO U
KOOPJMHUPYSI CBOM JEUCTBUS C IPYTUMU WIEHAMH KOMAaH/IbI;

OLIEHMBATh KaY€CTBO CBOET0 BKJIaJa B OO HHYOPMALIMOHHBINA MPOIYKT 110
KPUTEPUSM, CAMOCTOSTENIBHO C(HOPMYINPOBAHHBIM yUaCTHUKaMU B3aUMOICHCTBUS;

CpaBHMBATh pe3yibTaThl C MCXOAHOW 3aJauyeld M BKJIAJ KaXKJIOT0 4YiEeHa
KOMaH/Jbl B JOCTH)KEHHE pEe3yJbTaTOB, pPa3leisaTh c(hepy OTBETCTBEHHOCTH U
IPOSBIISITH TOTOBHOCTD K MPEJOCTABICHUIO OTUETA NIEPET TPYIIITON.

PeryasiTuBHbIE YHUBePCcAJIbHbIE YUeOHbIE el CTBUSA

Camoopranusanus:

BBISIBJISITh B JKM3HEHHBIX M YYEOHBIX CUTyalusX HpoOJieMbl, TpeOyroiiue
peuieHus;

OPUECHTHPOBATLCA B PA3IMYHBIX MOJAXO0JaX K TNPHUHATHIO pEHICHUU
(MHAMBUTyATbHOE IPUHSATHUE PEUICHUM, IPUHITHE PEIICHUN B TPYIIIeE);

CaMOCTOSITEJILHO COCTABJISITh QJITOPUTM peIlICHUs 3a7auu (UM €ro 4acTh),
BEIOWPATH CIIOCOO perieHust y4eOHO! 3a7aun ¢ YYETOM UMEIOIINUXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh MpeJjiaraéMble BapUAHTHI
peLICHUN;

COCTaBJATh IUIaH JIEUCTBUU (IJIaH peaju3ald HaMEUEHHOTO ajropurMa
pelIeHus ), KOPPEKTUPOBATH MPEAJIOKEHHBIN AITOPUTM C YUETOM MOJTYyYEHHUS HOBBIX
3HaHWI 00 N3y4aeMoM OOBEKTE;



7enath BbIOOp B YCIOBUSIX TPOTHBOPEUMBON HMHpOpMAIMKM # Opathb
OTBETCTBEHHOCTb 32 PEILLICHUE.

CaMoOKOHTPOJIBb (peduiekcus):

BJIAJETh CIIOCOOAMU CAMOKOHTPOJISl, CAMOMOTHUBALIUU U PEPIIEKCUU;

JIaBaTh OLIEHKY CUTYAlMH U MpeAJiaraTh IUIaH €€ U3MEHEHUS;

YUHUTBIBATh KOHTEKCT U MPEABUAETh TPYIHOCTH, KOTOPbIE MOTYT BOBHUKHYTh
OpU peumeHuH YydyeOHOW 3aJaud, aJanTHpOBaTh pEIIEHHE K MEHSIOIUMCS
00CTOATEIbCTBAM,;

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEIOCTH)KEHHS)  pe3yibTaToB
MH(OPMAIIMOHHON J1€ATEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OMBITY, YMETh
HAXOJUTh MO3UTUBHOE B ITPOU3OLIEIIIEH CUTYallUH;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHUBIINXCS CUTYAlUH, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSIM.

IMOLHUOHAJIBHBIA MHTEJIEKT:

CTaBUTh C€0s1 HA MECTO APYIOro 4YeJIOBEKa, IOHUMATh MOTUBBI U1 HAMEPEHHUSI
JPyroro.

IIpunsitue cedst M APyrux:

OCO3HaBaTh HEBO3MO>KHOCTh KOHTPOJIMPOBATh BCE BOKPYT JaXe B YCIOBHSIX
OTKPBITOT'O I0CTYyTA K JIFOOBIM 00bEMaM HH(POPMALIUH.

HPEIMETHBIE PE3YJIBTATDI

K konmy oOydyenus B 7 KJjacce y oOydgaromerocs OyayT c(opMHUpOBaHBI
CJIETyIOLIUE YMEHHUSL:

MOSICHATH HA MPUMEPAX CMBICI MOHITHIA «HHPOPMAIHs, «MHOOPMAITMOHHBIN
npouecc», «o0paboTka HHPOpMaLUM», «XpaHEHHE HH(OpManum», «nepenaya
uHbOpMaITUNY;

KOAMpPOBaTb M JIEKOAMPOBATh COOOILIEHUS MO 3aJaHHBIM IIpaBUJIAM,
JIEMOHCTPHUPOBATh MOHUMaHNE OCHOBHBIX MPHUHIIMIIOB KOJAUPOBaHMs WH(DOpMAIUu
pa3IUYHON MPUPOJBI (TEKCTOBOM, TpahUuecKoi, ayano);

CpPaBHMBATh JAJUHBI COOOIIEHUWH, 3alMCaHHBIX B Pa3IWYHBIX an(aBUTaXx,
ONEepUPOBaTh €IWHUIAMH H3MEpeHUsT WHPOPMAIMOHHOTO 00BEMAa U CKOPOCTH
nepenavu JaHHbIX;

OLICHWBAaTh W CpPaBHHUBATH pa3Mepbl TEKCTOBBIX, TPaQHUUECKHUX, 3BYKOBBIX
¢aiinoB u BUAEO(DailsIoB;

IPUBOJUTH MPHUMEPbl COBPEMEHHBIX YCTPOWCTB XpaHEHHS U Tepeaadu
uH(pOpMaIy, CPAaBHUBATH UX KOJIMUYECTBEHHBIE XapaKTEPUCTHUKHY;

BBIJICTISITh OCHOBHBIE ATAalbl B UCTOPUHM W MOHUMATh TCHJCHIIMU Pa3BUTHUSA
KOMIIBIOTEPOB U TIPOTPAMMHOTO 00€CTICUCHHS;



MOJTy4aTh U UCHIOJIB30BaTh HH(POPMAIIMIO O XapaKTEPUCTHKAX MEPCOHATIBLHOTO
KOMIIBIOTEPA M €ro OCHOBHBIX 3JEMEHTax (IpOLECCop, ONepaTUBHAs MaMsATh,
JIOJITOBPEMEHHAsI TaMATh, yCTPOWCTBA BBOA-BbIBOJA);

COOTHOCHUTh XapaKTEPUCTUKH KOMIIBIOTEpA C 3a/layaMu, PEIIaeMbIMU C €ro
MOMOILIBIO;

OPUEHTUPOBATBC B HUEPAPXUUYECKON CTPyKType (aillioBO CUCTEMBI
(3anuceiBaTh monHOEe WMA (aiinma (kartaiora), myTh K ¢ainy (karajory) IO
UMEIOLIEMYCSl OMMCAHUIO (aillIoBOM CTPYKTYphl HEKOTOPOro MH(POPMAIIMOHHOTO
HOCHUTEJIS);

pabotath ¢ (hailloBOM CHUCTEMOW TEPCOHAIBHOTO KOMIIbIOTEpA C
UCTIOJIb30BaHUEM IpauuecKkoro nHTepdeiica, a IMEHHO: CO3/1aBaTh, KOMUPOBATH,
nepeMeniaTb, NepeuMEHOBbIBATh, YAAIATh U apXUBHPOBaATh (hallibl U KaTaJlOTH,
UCIIOJIb30BaTh AHTUBUPYCHYIO IPOTPAMMY;

MPEICTABIIATh PE3YJIBTATHI CBOCH JCSITENIBHOCTU B BUJIE CTPYKTYPUPOBAHHBIX
WTIOCTPUPOBAHHBIX JOKYMEHTOB, MyJIbTUMEAUINHBIX TPE3CHTALIUN;

uckath uHpopmanuio B lHTepHeTe (B TOM 4HCIie, 10 KIIIOUEBBIM CIOBaM, 110
U300paKeHNI0), KPUTUUECKH OTHOCHUTHCA K HalJIeHHOW MH(pOpMaIuu, OCO3HaBas
OMACHOCTh JUIsl JIMYHOCTM M OOUIECTBA PACHpPOCTPAHEHHUS BPEAOHOCHOM
uH(pOpMaIK, B TOM YUCJIE SKCTPEMUCTCKOTO U TEPPOPUCTUUYECKOTO XapaKTepa;

NOHUMATh CTPYKTYPY aJpeCcCOB BEO-PECYPCOB;

MCII0JI30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALIHI;

cobmonate TpeboBaHUs 0€30MacHON HKCIUTyaTallud TEXHUYECKHX CPEICTB
MH(OPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUH, COONIIOAATh CETEeBOU
ITUKET, 0a30Bble HOPMbI MH(OPMAIMOHHOW O3TUKM M TpaBa OpH pabdoTe C
IPUIIOKEHUSIMU Ha JIIOOBIX ycTpoicTBax U B MHTepHeTe, BbIOMpaTh Oe30macHbIe
CTpaTeruy NOBEACHUS B CETH;

OPUMEHATh METOAbl NPO(QUIAKTUKMA HEraTUBHOIO BIMSHUS  CPEJCTB
MH(OPMAIIMOHHBIX U KOMMYHHUKAIMOHHBIX TEXHOJOTUI Ha 3/T0POBbE MOJIB30BATEIIS.

K konmy oOyuenuss B 8 kiacce y oOyuaromerocss OyayT chOpMHUpOBaHbI
CIICIYIOIINE YMEHUS:

MOSICHSATH HA PUMEPAX PA3THUMS MEK]TY TO3UITUOHHBIMU U HETIO3UIIMOHHBIMU
CUCTEMaMU CUUCIICHUS;

3aMuChIBaTh W CpaBHUBaTh Ienble yuciaa or 0 mo 1024 B pa3nauyHbIX
MO3UIIMOHHBIX CHUCTEMaxX CyuClIeHus (¢ ocHOBaHUAMHU 2, &, 16), BBINOJHSATH
apudMeTHIECKHEe ONepallii HaJl HUMH;

PacCKpbIBaTh CMBICJ TOHSTHUN «BBICKA3bIBAHUEY, <JIOTHYECKAs Omepalus»,
«JIOTUYECKOE BBIPAKEHUEY;

3alUChIBATh JIOTUYECKHE BBIPAKEHUS C HCMOJIb30BAHUEM JU3BIOHKIIUH,
KOHBIOHKIIMM W OTPULAHUS, ONPEIEISATh UCTUHHOCTh JOTUYECKUX BBIPAXKECHUH,



€CJIM W3BECTHBI 3HAYEHHS] HCTUHHOCTU BXOJAIIMX B HETrO MEPEMEHHBIX, CTPOUTH
TaOJIUIBl HICTUHHOCTH JJIS1 JIOTHUECKUX BBIPAXKECHU;

PacKpbIBaTh CMBICI MOHATHA «HMCIOJHUTENBY, «AITOPUTM», IIPOrPaMMay,
NOHUMAs Pa3HUILy MEXY yNOTPeOJIEHUEM 3TUX TEPMUHOB B OOBIICHHOW pEYU U B
uH(pOpPMATHKE;

OINMCHIBATH AITOPUTM PELICHMS 3314l PA3IMYHBIMU CIIOCOOaMH, B TOM YHUCIIE
B BUJIE OJIOK-CXEMEI;

COCTaBJIATh, BBIOJIHATh BPYYHYIO U Ha KOMIIBIOTEPE HECIIOKHBIE AJITOPUTMBI
C UCIOJIb30BaHUEM BETBIICHUN U LIUKJIOB JUIsl YIIPaBICHUS UCTIOJHUTEISIMU, TAKUMHU
kak Pobot, Yepenaiika, UepTEKHUK;

UCIIOJI30BaTh KOHCTAHThl W NEPEMEHHBIE PA3JIUYHBIX THUIOB (YUCIIOBBIX,
JIOTUYECKUX, CAUMBOJIBHBIX), @ TAKXKE€ COAEPIKAIIUE UX BBIPAXKEHUS, UCIIOIb30BAThH
OIlepaTop MPUCBAUBAHUS;

UCIIOJIb30BaTh MPU pa3pabOTKe MPOrpaMM JIOTUYECKHUE 3HAUCHHUS, ONIepali 1
BBIPAKEHHUSI C HUMH;

aHAJIM3UPOBATh IIPEIJI0KEHHBIE aJITOPUTMBL, B TOM YHCIIE€ ONPEAEIIATh, KAKHE
pe3yabTaThl BO3MOKHBI IIPU 3aIaHHOM MHO>KECTBE UCXOHBIX 3HAUCHUI;

co3daBaTh W  OTJIAXXKMBAThb MPOrpaMMbl Ha  OJHOM U3  SI3BIKOB
nporpammupoBanus  (Python, C++, [Ilackanb, Java, C#, IlIkonbHbIi
AnroputMudeckuid S3bIK), peamu3yIollUe HECIOXHbIE aJIrOPUTMbI 00paOOTKU
YUCJIOBBIX [JAHHBIX C MCHOJB30BAHUEM LHMKJIOB W BETBIEHUN, B TOM YHCIIE
peanu3yronme IpoBepKy AEIMMOCTH OJHOTO LEJIOr0 Yucia Ha JPYyroe, IpOBEPKY
HATYpaJbHOTO YKCIIa HAa IPOCTOTY, BbIACICHUS IU(P U3 HATYPAIBHOIO YUCIIA.

K konmy oOydenuss B 9 kiacce y oOyuaromerocss OyayT chHOpMHUPOBaHbI
CIIEIYIOIINE YMEHUSA:

pa3ouBaTh 3aJa4d Ha TOJ3aJl1a4yd, COCTaBJISATh, BBINOJHSATH BPYYHYIO U Ha
KOMITBIOTEPE HECJIOKHBIC AJITOPUTMbI C MCIOJIB30BAHUEM BETBJICHHM, IUKJIOB U
BCIIOMOTATENIbHBIX AJITOPUTMOB JJIsl YOPABICHUS HUCHOJHUTEISIMU, TAKUMH Kak
Po6oT, Uepenamika, YepTEéxxHUK;

COCTaBJISITh M OTJIAXKUBATh MPOTPAMMBbI, PEATU3YIOIINE TUTIOBBIE aJTOPUTMBbI
00pabOTKM YHUCIOBBIX MOCIEAOBATEIBHOCTEH WJIM OJAHOMEPHBIX YHCIIOBBIX
MacCHBOB (MTOMCK MAKCUMYMOB, MUHUMYMOB, CYMMbI WJIA KOJTUYECTBA 3JIEMEHTOB C
3aJJaHHBIMU CBOWCTBAMH) Ha OJTHOM M3 SI3BIKOB TIporpammupoBanus (Python, C++,
[Tackansw, Java, C#, IlIkonpHbIN AnropuTMudecKuii S3bIK);

pacKpbIBaTh CMBIC TIOHATHH «MOJIENbY, «MOACIHUPOBAHUEY», OMPEACIAThH
BUJIBI MOJIEJICH, OLIEHUBATh aJIEKBATHOCTh MOJIENIA MOJEIUPYEMOMY OOBEKTY U
LEeJsIM MOJICTTUPOBAHUS;

UCIOJIb30BaTh Tpadbl U JIEpeBbA MJIsI MOJICIUPOBAHUS CHUCTEM CETEBOM H
UEPAPXUYECKON CTPYKTYPBI, HAXOUTh KpaTyaiiuii myTh B Tpade;



BEIOWPATH CITOCOO MPEACTABICHHS JTaHHBIX B COOTBETCTBHUH C IMOCTaBICHHOMN
3amauedt  (TaOnuIel, CXeMmbl, TrpaduKH, JUarpaMMbl) C HCIIOJIB30BAHUEM
COOTBETCTBYIOIIMUX MPOrPAMMHBIX CPEJICTB 00paOOTKH JaHHBIX;

UCIIOJB30BaTh  JJIGKTPOHHBIC TaONMIBI JUIsi  0O0pabOTKM, aHalu3a W
BU3yaJIM3allMK YUCTIOBBIX JAHHBIX, B TOM YHKCJIE C BBIJICJICHUEM JIhana3oHa TabIullbl
U YIIOPSAJ0YMBAHUEM (COPTHPOBKOM) €r0 AIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B SJICKTPOHHBIX TAOIUIIaX (POPMYIIBI TSl pacuETOB C
WCIIOJIb30BAaHUEM BCTPOCHHBIX apu(pMeTHYecKux GYHKIHMA (CyMMUpOBaHUE U
noACYET 3HAUEHUM, OTBEUAIOIINX 33JJAaHHOMY YCJIOBHIO, CpefiHee apudmeTnyeckoe,
MMOMCK MaKCUMAJIbHOT'O 1 MUHUMAJILHOT'O 3HAYEHHMS ), a0COFOTHOM, OTHOCUTEIILHOM,
CMEIIAHHOM aJipecaluy;

WCIIOJIb30BATh JJIEKTPOHHBIC TAOIHIIBI JUIsI YMCICHHOTO MOJICITUPOBAHUS B
MPOCTHIX 33/1a4ax U3 Pa3HbIX MPEAMETHBIX 00JIacTel;

UCIIOb30BaTh ~ COBPEMEHHBIE  MHTEpPHET-CEPBUCHI (B TOM  YHCIIE
KOMMYHHUKAIIMOHHBIE ~ CEPBUCHI, OOJAYHbIE XpaHWIUIIA JIaHHBIX, OHJIAWH-
nporpaMmbl  (TEKCTOBbIE M TpapUYECKUE PEIaKTOPhl, CPenbl pa3padOTKH)) B
y4eOHOM ¥ MOBCETHEBHOM JIEATEILHOCTH;

MPUBOJUTHL TIPUMEPHI HUCIOJIL30BaHUS TE€OUH(POPMAIMOHHBIX CEPBUCOB,
CEPBUCOB T'OCYJIapCTBEHHBIX YCIYyr, 0Opa3oBaTeIbHBIX CepBUCOB HHTepHeTa B
y4eOHOM U MOBCEAHEBHOMU JIEATEIILHOCTH;

MCIIOJIb30BaTh Pa3JIMYHbIEC CPEICTBA 3AIIUTHI OT BPEIOHOCHOI'O TPOTPAMMHOTO
oOecreyeHus, 3alUIaTh MEPCOHATbHYI0 HH(POPMAIIUIO OT HECAHKIIMOHUPOBAHHOTO
JIOCTYTa U €ro MOCJIEeACTBUM (pa3riiallieHus], MOMEHbI, YTPaThl JaHHbBIX) C YUETOM
OCHOBHBIX  TE€XHOJOTUYECKUX M  COLMAIbHO-TICUXOJOTHYECKUX  aCIEKTOB
UCTIOJIb30BaHUsl ceTn VHTepHeT (ceTeBas AaHOHWMMHOCTh, IMGPOBON CIE,
ayTEHTUYHOCTh CYyObEKTOB U PECYPCOB, OMMACHOCTh BPEJOHOCHOTO KOJa);

pacrno3HaBaTh MOMBITKH U MPEAYNPEKAATh BOBICUCHHE CEOSI U OKPYKAFOIINX
B JICCTPYKTUBHBIE U KpUMHHaIbHBIE ()OPMBI CETEBOM AKTUBHOCTU (B TOM YHUCIIC
KHOepOyJUIMHT, (PULLIUHT).



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

HaumeHoBaHue pa3/ieioB U TeM
Ne i/
NPOrpamMmsl

Pasznea 1. lilndpoBasi rpaMoTHOCTH

1.1

00paboTKH JaHHBIX
1.2 [Iporpammebl 1 aHHBIE
1.3 KomnberoTepHsie cetu

Hroro no pazaeny

Paspnen 2. Teopernueckue 0CHOBbI HHGOPMATHKHU

Nudopmanus u nHGopManmoHHbIe
TIPOIIECCHI

2.1

2.2 [IpencraBnenue nudopmanuu

Hroro no pazaeny

Paznen 3. UndopmaunoHHbIe TEXHOJIOTHH

3.1 TekcToBblEe JOKYMEHTBI

3.2 KommerorepHas rpaduka

KommbioTep — yHHBepcalnbHOE YCTPOHCTBO

KoaunuecTBo yacoB

Bcero

11

KonTposbHbIe
padoThI

IIpakTnyeckue
padoThI

DJIeKTPOHHbIE
(uu¢posbIe)
oOpa3oBaTejibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41646e

bu6mmoreka [{OK
https://m.edsoo.ru/7f41646e

bu6mmoreka [{OK
https://m.edsoo.ru/7f41646¢e

bu6mmoreka [{OK
https://m.edsoo.ru/7f41646¢e

bu6mmoreka [{OK
https://m.edsoo.ru/7f41646¢e

bu6mmorexa [{OK
https://m.edsoo.ru/7f41646¢e

bu6mmorexa [{OK
https://m.edsoo.ru/7f41646¢e




bu6mmorexa [JOK

33 M i 3 1
YARTHMC/IHUHBIC HPESCHTAHH https://m.edsoo.ru/7f41646¢e
Nroro no pazaeny 13
PesepBHOE Bpems 4 1

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34 3 0



8 KUIACC

KosanuyectBo yacos JIEeKTPOHHbIE
HaumeHoBaHue pa3nesioB U TeM uu(ppoBbIe
Ne n/m P Kontpoabnbie IIpakTHueckue (indpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
Paspnen 1. Teopernueckue 0oCHOBbI HH(pOPMATHKH
bu6mmorexa [IOK
1.1 C 5 1
HCTEMbI CHICITCHUA https://m.edsoo.ru/7f418516
bub6mmoreka [IOK
1.2 C) i 5 1
JIEMEHTBI MATEMATUYECKOM JIOTUKH hitps:/m.cdsoo.ru/Ti418516
Hroro no pazaeny 10
Pazgen 2. AnropuTMbl 1 MPOrpaMMHUpPOBaHHe
)1 HcnonHuTenu u anropuTMsl. 10 | bubmmotexa [JOK
' ANropuUTMHYECKNE KOHCTPYKIIUU https://m.edsoo.ru/7f418516
bu6mmorexa [IOK
2.2 A
SHIR HIPOTPaMMHpOBaTHA ? https://m.edsoo.ru/7f418516
2.3 AHanu3 aJIropuTMOB 2 bubnmorexa LIOK
https://m.edsoo.ru/7f418516
Hroro no pazneny 21
PesepBHOoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOTPAMME



9 KUIACC

HaumeHoBaHue pa3/ie/ioB U TeM
Ne ni/m
NporpamMmbl

Pasznea 1. lilndpoBasi rpaMoOTHOCTH

11 ['moGanbHas cets IHTEpHET M cTpaTerun
' 0€e30I1acHOT0 MOBEACHUS B HEH

12 Pa6ota B nHpOopMaiMoHHOM
' POCTPAHCTBE

Htoro no pazneny

Pa3znen 2. Teoperuueckue 0CHOBbI MH()OPMATUKH

2.1 MoaenupoBaHue Kak METOJ TO3HAHUS

Hroro o pasaeny

Pa3nes 3. AropuT™Mbl M NIpOrpaMMHpOBaHHe

3.1 Pa3paboTka anropuTMoB U porpamm

3.2 VYnpasnenue

Hroro no pazneny

Pasnen 4. UndopmaumoHHbIe TEXHOJIOTHHN

4.1 DNEeKTPOHHBIC TaOTUITBI

KoaudecTBO 9acoB

Bcero

10

KonTposbHbIe
padoThI

IpakTnyeckue
padoThbI

DJIEeKTPOHHbIE
(uu¢posbIe)
oOpa3oBaTejibHbIEC

pecypchl

Bbu6moreka [JOK
https://m.edsoo.ru/7f41a7d0

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a7d0

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a7d0

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a7d0

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41a7d0

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a7d0




40 NudopmanmoHHbie TEXHOJIOTHH B bubnuoreka [JOK

1

COBPEMEHHOM OOIIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 11
Pe3epBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 34 2 0



IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Tema ypoka

Kommnbrorep — yHuBepcanbHOe
BBIYUCIIUTENIBHOE YCTPOMCTBO,
paborTaroriee 1mo mporpamme.
TexHuka 0e30MaCHOCTH U MpaBuia
paboThl HA KOMIIBIOTEPE

Hcropus u coBpeMeHHbIE
TEHJECHIIUU Pa3BUTHUS
KoMmnbroTEpOB [Iporpammuoe
obecrieueHrne KOMITbIOTepa.
[IpaBoBas oxpaHa nporpamMm u
JAHHBIX

®daiinel 1 nanku. OCHOBHBIE
onepanuu ¢ (paitiaMu 1 mankamu
ApxuBanus TJaHHbIX.
Hcnons3oBanue nporpamm-
apxuBaTtopoB. KomnberoTepHbie
BHUPYCHI U aHTUBUPYCHBIE
MpOrpaMMBbI

Komnerorepusie cetu. [lonck
uHpopmauuu B cetu MHTEepHET
CepBucChl HUHTEPHET-
KOMMYHHKaIuil. CeTeBON ITHKET.

KoaunuecTBo yacoB

Bcero

KonTpoabHbie
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6nuoreka [JOK
https://m.edsoo.ru/8al1521d2

bu6nuoreka [JOK
https://m.edsoo.ru/8al523ee
https://m.edsoo.ru/8a152826

bu6nmmoreka [IOK

https://m.edsoo.ru/8al52a74
https://m.edsoo.ru/8al52cfe
https://m.edsoo.ru/8al52{74

bu6mmorexa [IOK
https://m.edsoo.ru/8al53244

Bbubnuoreka [JOK
https://m.edsoo.ru/8a153460




10

11

12

13

14

15

Crparerun 6e30macHOro
noBeneHus B lHTepHeTe

WNudopmanus u 1aHHbIE
WHudopmanoHHbIe MPOLECChI

Pa3zHooOpasue sI3bIKOB U
andasutoB. EcTrecTBeHHBIC U
(dhopMabHBIE S3BIKU

JIBon4HBIN andaBuT.
[IpeoOpaszoBanue 106010
angaBuTa K TBOUIHOMY

Hpe,[[CTaBJ'IeHI/Ie JaHHBIX B
KOMIIBIOTEPE KaK TCKCTOB B
JABONYHOM aJ'I(baBI/ITC

Enuauner m3mepenus nadopmanuu

EnuHuIB 13MEpeHusi CKOPOCTH
nepeaun TaHHBIX

KonupoBanue TekcTOB.
PaBHOMEpHBIE 1 HEpaBHOMEPHEBIE
KOJIBI

JlexonupoBaHue COOOIIEHUH.
WNudopmannonsblii 00bEM TEKCTa
LludpoBoe npeacraBieHne
HETIPEPBIBHBIX JaHHBIX

Konuposanue npera.

bu6mmoreka [IOK
https://m.edso0.ru/8a161966
https://m.edsoo.ru/8al61e2a

bu6nuoreka [JOK
https://m.edsoo.ru/8al61fec

bu6mmoreka [IOK
https://m.edsoo.ru/8a162186

bu6mmorexa [IOK
https://m.edsoo.ru/8a162316

bu6mmorexa [IOK
https://m.edsoo.ru/8a16249¢

bu6mmoreka [IOK
https://m.edsoo.ru/8a16249¢

bubmmoreka [JOK
https://m.edsoo.ru/8al625f0

bubmmoreka [JOK
https://m.edsoo.ru/8al 62510

bu6mmorexa [IOK
https://m.edsoo.ru/8a162848

bu6mmorexa [IOK
https://m.edsoo.ru/8a1629ec




16

17

18

19

20

21

22

23

24

25

26

Orenka HHGOPMAITMOHHOTO
00béMa rpaUUeCKUX TaHHBIX JIJIs
pPacTpoBOro U300paKEHUs

Konuposanue 3Byka

PesepBubiil ypok «KoHTposbHas
pabora o Teme "[IpencraBnenue
uHpopmanuu'"»

€KCTOBBIE JOKYMEHTBI, UX BBOJ U
T y ,
pEeAAKTUPOBAHUE B TEKCTOBOM
mporeccope
dopmaTHpOBaHUE TEKCTOBBIX
JIOKYMEHTOB

[TapameTpsl crpanuiel. CIUCKU U
TaOJIULIBL

BcTaBka HETEKCTOBBIX OOBEKTOB B
TEKCTOBBIE JOKYMEHTHI

NHTennextyalbHble BO3SMOXHOCTU
COBPEMEHHBIX CUCTEM 00pabOTKH
TEKCTOB

O06o001IeHne U cucTeMaTU3aIus
3HaHUU Mo TeMe « TekcToBbIe
JIOKYMEHTBD

I'paduueckuit pegakrop.
PactpoBbie pucyHku

Onepanuu peaakTUpOBaHUSA
rpaguIecKux 0OBHEKTOB

bu6mmorexa [IOK
https://m.edsoo.ru/8al162b72

bu6mmorexa [IOK
https://m.edsoo.ru/8al162d02

bub6mmoreka [IOK
https://m.edsoo.ru/8al62e7e

bubmmoreka [JOK
https://m.edsoo.ru/8al62fe6

bu6mmorexa [IOK
https://m.edsoo.ru/8al632d4

bub6mmorexa [IOK
https://m.edsoo.ru/8al632d4

bubmmoreka [JOK
https://m.edsoo.ru/8al635c2

bu6mmorexa [IOK
https://m.edsoo.ru/8a163874

bu6mmorexa [IOK
https://m.edsoo.ru/8a1639d2




27

28

29

30

31

32

33

34

Bekropnas rpaduka

O0001IeHrEe ¥ cUCTEMAaTU3 AU
3HaHui o Teme «KommprorepHas
rpaduka». [Iposepounas padota /
Bcepoccuiickas npoBepodHas
paborta

PesepBHbIil ypok. O600mIeHIE 1
cucTeMaTH3alus 3HaHUH /
Bcepoccuiickas npoBepouHas
pabora

[ToaroroBka MyJbTUMETUMHBIX
Mpe3eHTalMI

JloGaBneHne Ha cimaiig
ayIMOBU3yaITbHBIX JTAHHBIX,
aQHUMAIIH U THITIEPCCHIIIOK
O00011IeHNE U CHCTEMATH3ALIHS
3HAHUH TI0 TeME
«MynbTUMEIUITHBIE TPE3CHTAIIUN
PesepBHrlit ypok O0o00mIeHNE U

cCUCTEMAaTHU3alud 3HAHUU

PesepBubIil ypok O6001IEHNE U
cUCTEMaTH3aIHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

34

bu6mmoreka [IOK
https://m.edsoo.ru/8al163b30

bu6mmoreka [IOK
https://m.edsoo.ru/8al6404e

bu6nmmoreka [IOK
https://m.edsoo.ru/8al 64828

bu6mmorexa [IOK
https://m.edsoo.ru/8al642c4

bu6mmoreka [IOK
https://m.edsoo.ru/8al64472

bu6nuoreka [JOK
https://m.edsoo.ru/8a164652




8 KVIACC (a B)

Tema ypoka

HGHO3I/IL[I/IOHHBIC U IIO3UIIMOHHBIC
CUCTEMBI CHHUCIICHHUA

Pa3BepHnyTas (opma 3anucu yucia

JIBorn4Has cucTeMa CUMCIICHUS.
Apudmerndeckre onepaum B
JBOMYHOM CHCTEME CUHCIICHUS

BOCBMepI/I‘-IHaH CHUCTEMA CUMCIICHUA.

[IlecTHanuarepuyHas cucrema
CUYHUCIICHUS

O0001IeHE ¥ cUCTEMaTU3aIIUs
3HaHu# 1Mo TeMe «CHUCTEMBI
CUHCIIEHUS

Jlornueckue BBICKA3LIBAHUS.
Jlornueckue onepanuu «m», «WIm»,
«HEe»

Omnpenenenne UCTUHHOCTH
COCTAaBHOTI'O BBICKA3bIBAHUA

Ta0muIpl HCTHHHOCTH

Jlornueckue 31eMeHThI

KoaudecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHBbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE
pecypchl

bu6nmuoreka [JOK
https://m.edsoo.ru/8al1649e0

bu6nuoreka [JOK
https://m.edsoo.ru/8al 64ba2

bu6nuoreka [JOK
https://m.edsoo.ru/8a164d96

bu6mmorexa [IOK
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8al16549¢

bu6mmorexa [IOK
https://m.edsoo.ru/8al6564c

bu6nuoreka [JOK
https://m.edsoo.ru/8al657fa
https://m.edsoo.ru/8al165b56

bubmuoreka [JOK
https://m.edsoo.ru/8al65¢f0

bu6mmorexa [IOK
https://m.edsoo.ru/8al65¢94




10

11

12

13

14

15

16

17

18

19

Kontponbnas paboTa mo teme
«DIeMeHThl MATEMAaTHYECKOU
JIOTUKA»

[TonsTne anropurma. Mcnonuurenu
AIrOpPUTMOB

CoiictBa anropur™a. Crioco0sl
3alliCH aNropuT™Ma

AJIropuTMHUYECKasi KOHCTPYKIUS
«cienoBanuey. JIMHeMHbIN
aJNroOpuT™M

AnropuTMuYecKas KOHCTPYKITUS
«BETBJIEHUEY: TTOJTHAS U HETOJIHAS
hopmbI

AnroputMu4ecKasi KOHCTPYKITUS
«IIOBTOPEHUEY

q)OpMa.HBHOC HCIIOJTHCHHUC
aJIropuTtMma

Pa3zpaboTka HeCTTOXKHBIX
AJITOPUTMOB C UCIIOJIb30BaHUEM
IIUKJIOB JIJISL YIIPABIICHHS
(hopMaTbHBIMU UCTIOTHUTEIISIMU

Pa3zpaboTka HeCITOXKHBIX
JITOPUTMOB C UCIIOJIb30BaHUEM
IIUKJIOB ¥ BETBJICHUM JIJIS
yrpasieHus: GopMaTbHBIMU
HUCITOJIHUTCIIAMHA

Brimonnenue aJIrOPUTMOB

bu6mmorexa [IOK
https://m.edsoo.ru/8al178c38

bu6mmoreka [IOK
https://m.edsoo.ru/8a17949¢

bu6mmoreka [IOK
https://m.edsoo.ru/8a179606

bubmmoreka [JOK
https://m.edsoo.ru/8a17998a

bu6nmmoreka [IOK
https://m.edsoo.ru/8al79aac

bu6mmorexa [IOK
https://m.edsoo.ru/8al79e1c

bub6mmorexa [IOK
https://m.edsoo.ru/8al79e1c

bu6mmoreka [IOK
https://m.edsoo.ru/8al7a06a




20

21

22

23

24

25

26

27

28

29

30

O06001IeHrEe 1 cUCTEMaTU3aIIHs
3HaHUi 110 TeMe «VICIIOJIHUTEeNHN U
QIITOPUTMBL. ATOPUTMUYECKHE
KOHCTPYKIIUN

S3BIK IPOrpaMMHPOBAHUS.
Cucrema nporpaMMupOBaHUs

[Tepemennnie. Onepatop
IMprUCBanMBaHUA

[IporpammMupoBaHue JTUHENHBIX
aJIrOpUTMOB

Pa3zpaboTka nmporpamm,
COJIEP KAIINX OIIEPATOP BETBICHHUSI

Juanorosast OTJ1aKka IporpaMm

[uka ¢ ycnoBueM

[ukn ¢ nepeMeHHOI

O6paboTka CUMBOJIBHBIX JIAHHBIX

O06001IeHYE ¥ CUCTEMATU3 AU
3HAHUH 110 TeME «3BIK

nporpamMmmupoBanus [IpoBepounas

pabota / Beepoccuiickas
npoBepovHas pabora

PesepBHEIi ypok. O600IICHHE 1

cUcTeMaTu3alus 3HaHUN U YMEHUI
o Kypcy nndopmatuku 8 kiacca /

bu6mmorexa [IOK
https://m.edsoo.ru/8al7al8c

bu6nuoreka [JOK
https://m.edsoo.ru/8al7ac4a

bu6mmorexa [IOK
https://m.edsoo.ru/8al7ad6¢c

bu6mmorexa [IOK
https://m.edsoo.ru/8al7ae8e

bu6mmorexa [IOK
https://m.edsoo.ru/8al7b456




Bcepoccuiickas npoBepoyHas

pabora

Amnanuz anroputMmoB. Ornipeziesienue

bu6mmoreka [IOK
alropuTMa Ipu 3aJaHHOM https://m.edsoo.ru/8al7afab

31 BO3MOXKHBIX PE3YJIbTaTOB paOOTHI

MHOKECTBE BXOIHBIX TaHHBIX

AHanu3 anroputmoB. OnpeneneHue

0 BO3MOYKHBIX BXOJHBIX JJAHHBIX,
MPUBOASAIINX K JAHHOMY
pe3ynbTary

13 PezepaHblil ypok O6o01ieHue u

cucTemMaTu3auus 3HaHUI
PesepBHbIil ypok O6001IEHNE U
CUCTeMAaTHU3aIHsl 3HAaHHUHA

OBILEE KOJIMYECTBO YACOB 110
I[TPOI'PAMME

34

34 3 0



9 KJIACC (aBT)

KoimyecTBo yacos JJIeKTPOHHbIe N (poBbIe

Ne Jata
Tema ypoka Koutposbubie IlpakTuueckue oOpa3oBaTe/ibHbIE
n/m Bcero M3ydeHus
padoThI padoTbI pecypcbl
I'mo6anwHas cerb UnTEpHET. IP- bubnnorexka [HOK

azpeca y3JoB. bosbline naHHbIe.
Nudopmanmonnas 6€30macHOCTh

VYuer nousaTus 00
UH(POPMALMOHHOMN 0€30MacHOCTH
NPY CO3JITAaHUH KOMIUIEKCHBIX
MH(GOPMAILIMOHHBIX 0OBEKTOB B
BUJIC BEO-CTPaHMI]

Bunbl nesTenbHOCTH B ceTH
NuTtepuer O61auHble TEXHOJIOTHH.

Hcnonb3oBanue onnaitH-oduca s

pa3pabOTKH JOKYMEHTOB

O0o001IeHNEe U CHCTEMATH3aIINS
3HaHMH 10 TeMaM «I 1oOanbHas
ceTb MIHTEpHET U cTpareruu
0e30I1acHOro MOBENEHHUS B HEN,
«PaboTta B ”HGOpMAIIMOHHOM
IIPOCTPAHCTBE

Mojaenu 1 MOJETUPOBAHHUE.
Knaccudukanum moenei

TabnuyHbIe MOIENU

https://m.edsoo.ru/8al7b578
https://m.edsoo.ru/8al7b690

bu6nuoreka [JOK
https://m.edsoo.ru/8al7b7bc

bu6nmoreka [JOK
https://m.edsoo.ru/8al 7b8e8
https://m.edsoo.ru/8al7bale

bu6nuoreka [JOK
https://m.edsoo.ru/8al7bb36

Bbubnuoreka [JOK
https://m.edsoo.ru/8al7be06

bubmuoreka [JOK
https://m.edsoo.ru/8al7c04a




10

11

12

13

14

15

Pa3zpaboTka ogqHOTa0IMYHON Oa3bl
naHHbIX. COCTaBJICHHE 3aPOCOB K
0a3se JAaHHBIX

I'pad. Becosas marpuna rpada.
JInvHa myTH MeXy BEpIIMHAMHU
rpada. BerancieHne KoamuecTBa
nyTell B HalpaBJICHHOM
aIUKIN4ecKoM rpade

Hepero. [lepeGop BapuaHTOB ¢
TIOMOIIIBIO JIepeBa

MaremaTnueckoe MOJENUpPOBaHUE
OTanbl KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS

O0001IeHNE U CHCTEMATH3AINS
sHanuii. KonrponbHas pabora o
TeMe «MoeTMpoBaHNEe KaK METO/
[IO3HAHUSD)

Pa30ueHune 3a1aun Ha Moa3adaqm.
CocraBiieHU€e anropuTMOB U
IIPOTPaMM C UCIIOIb30BaHUEM
BETBJICHHUU, ITUKIIOB U
BCIIOMOTATEJIbHBIX AJITOPUTMOB

OnHoMepHbIE MaCCHUBBI

Tumnossie anropuT™Mbl 00padOTKH
MacCHBOB

TumnoBbie anropuTMBI 00PAOOTKH
MacCCHBOB

bu6mmorexa [IOK
https://m.edsoo.ru/8al7¢392
https://m.edsoo.ru/8al7c4aa

bu6nmoreka [JOK
https://m.edsoo.ru/8al7c9c8

bu6nmoreka [JOK
https://m.edsoo.ru/8al7cb12

bubmuoreka [JOK
https://m.edsoo.ru/8al7cc3e

bubmuoreka [JOK
https://m.edsoo.ru/8al7cd60




16

17

18

19

20

21

22

23

24

25

26

27

CopTtupoBka MaccuBa

O0paboTka MOTOKA JaHHBIX

O06o0011eHHEe U cUCTeMaTU3aIs
3HaHui. KoHTposbHas padoTa 1o
teme «Pa3paboTka alropuTMoB U
IIPOTrpaMMm»

VYnpasnenue. Curnan. O0patHas
CBS3b

PO6OTI/IBI/IpOBaHHBIe CHUCTCMBbI

DNIeKTpOHHBIC TaOIUIIBI. THITBI
JIAaHHBIX B SIYEMKAX AJIEKTPOHHOU
TaOIULIBI

PenaktupoBanue u
dbopmaTupoBaHUe TaOTHI]
BcerpoenHble pyHKIMH TS TOUCKA
MaKCUMyMa, MUHUMYyMa, CYMMBbI U
CpeIHeTo apu(PMETHIECKOTO

CoptupoBka 1 QUIbTpaIus JaHHBIX
B BBIAEICHHOM IHAIa30HE
[TocTpoenue auarpamm u rpadukos
B DJICKTPOHHBIX TaOJIHIIAX
OtHOcHTENbHAS, a0COTIOTHAS U
CMEIIIaHHAs apecarus

VCnoBHBIE BEIYUCICHUS B
DIIEKTPOHHBIX TA0JIHIIAX

bu6nmoreka [IOK
https://m.edsoo.ru/8al7d01c

bu6nuoreka [JOK
https://m.edsoo.ru/8al7d1ca

bu6mmoreka [IOK
https://m.edsoo.ru/8al7d4d6

bu6mmorexa [IOK
https://m.edsoo.ru/8al17d602

bu6mmorexa [IOK
https://m.edsoo.ru/8al17d710

bub6mmoreka [IOK
https://m.edsoo.ru/8al7d832

bubnuoreka [JOK
https://m.edsoo.ru/8a17d990

bu6nmoreka [JOK
https://m.edsoo.ru/8al7db70

bu6mmorexa [IOK
https://m.edsoo.ru/8al7e08e

bubmuoreka [JOK
https://m.edsoo.ru/8al7e2b4

bubmuoreka [JOK
https://m.edsoo.ru/8al7e6ba




28

29

30

31

32

33

34

O6paboTka 60ybIIUX HAOOPOB
JTAHHBIX

HucnenHoe MOJEIMPOBAHUE B
3JICKTPOHHBIX TaOJIUIIAX

O000111eHHE U CUCTEMATU3 AL
3HaHUM 10 TeMe « DJICKTPOHHBIC
TaOIALIBD

Poins nHpOpMaITMOHHBIX
TEXHOJIOTHI B Pa3BUTHU YIKOHOMHKH
MUpPAa, CTPAHBI, PErHOHA

Peseprubiil ypox O600meHue n
cUCTEeMaTH3aIlus 3HAHUH
PesepBHeIit ypok O6001mIeHNE T

CUCTeMaTHU3alus 3HaHUN

PesepBHbIii ypok. O60011IeHNE T
cuctemaruzanus. Utorooe
MOBTOPEHHE

OBIIEE KOJIMYECTBO YACOB 110
[TPOTPAMME

34

bu6mmorexa [IOK
https://m.edsoo.ru/8al7e87c¢

bu6nuoreka [JOK
https://m.edsoo.ru/8al7eaca

bu6nmoreka [IOK
https://m.edsoo.ru/8al7ec3c

bu6mmorexa [IOK
https://m.edsoo.ru/8al7ed54

bu6nmoreka [JOK
https://m.edsoo.ru/8al7eeb¢c




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOT'PAMMBI

7 KIIACC

Kox

NpoBepsieMOro
pe3yjabTarta

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa303aTe.111)H0171 nmporpaMmbl OCHOBHOI'O 0o01ero Oﬁpa?aOBaHl/lﬂ

[To Teme «IludpoBas rpaMOTHOCTHY

[losicHAT, Ha TpUMEpax CMBICH TOHATHH  «HH(pOpPMALUI,
«MH(pOpPMAIMOHHBIN  mpoueccy,  «obpaboTka  HHpOpMaLUNy,

«XpaHeHue nHpopMaluny, «repeaada HHHoOpMaum»

[IpuBoguTEP IHpUMEpPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUS W
nepegauyd  uHGOpMAlMM, CpPaBHMBAaTh  HUX  KOJIWYECTBEHHbBIE

XapaKTCPUCTHKHU

[lomyyaTp W WCIONB30BaTh HWHPOPMALMIO O XapaKTEPUCTHKAX
IIEPCOHAIIBHOIO  KOMIIBIOTEPA M €ro  OCHOBHBIX  JJIEMEHTaX
(mponieccop, onepatuBHas MaMATb, JOJTOBPEMEHHAs MaMsTh,

yCTpOICTBa BBOJa-BBIBOIA)

COOTHOCHUTH XapaKTCPUCTHKHU KOMIIBIOTEPA C 3aaa4aMiu, p€IIacMbIMHU

C €ro IIOMOIbIO

OpueHTHPOBATHCS B UEPAPXUUECKON CTPYKType (ailyioBOi cUCTEMbI
(3anmuchIBaTh MOTHOE M4 (aiina (katanora), myTh K Qailiry (kaTauory)
M0 HMEIOIIEMYCsl ONHMCaHuIo (ailloBOi CTPYKTYpbl HEKOTOPOTO

MH(OPMALIMOHHOTO HOCUTETIS)

PabGortate ¢ (aiioBOil CHUCTEMOW MEPCOHATBLHOTO KOMITBIOTEPA C
HCIOJIb30BaHUEM rpaduyeckoro unTepdeiica: CO3/1aBaTh
(kommpoBaTh, TepeMeniaTh, IEPEUMEHOBBIBATh, YIAIATH H
apXuBUpOBaTh (halIbl M KaTajord, HCIOJIb30BaTh AHTHBHPYCHYIO
porpamMmy)

Uckare unpopManuio B MHTepHETE (B TOM YHCIIE TIO KIIOYEBBIM
CJIOBaM, MO U300pa)keHHI0), KPUTHUECKH OTHOCUTHCS K HalIeHHOM
uH(POpPMAIIMU, OCO3HABATh OMACHOCTh JUISl JIMYHOCTH W OOIIecTBa
pacrnpocTpaHeHHs] BpEAOHOCHOM uWHMOpMalnud, B TOM UHCHE

9KCTPEMUCTCKOT0 ¥ TEPPOPUCTUUECKOTO XapakTepa

[Tonumats cTpyKTYpy aapecoB BeO-pecypcoB



1.9

1.10

2.1

2.2

2.3

3.1

8 KJIACC
Kona

NpoBepsIeMOro
pe3yJbTarTa

1

1.1

1.2

Hcnons30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALUI

Cobnronate TpeOoBaHUs 0€30MaCHON SKCIUTyaTallMd TEXHUYECKHX
CpeacTB MH(GOPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOIHH,
coOuoaTh CeTeBOI ATHUKET, 0a30Bble HOPMBI HH(OPMAIIMOHHOMN
STHKU U MpaBa npu paboTe ¢ MPUIIOKEHUIMHU Ha JIIOOBIX YCTPOHCTBAX

nB I/IHTepHeTe, BLI6I/IpaTL Oe3oImacHbIe CTPAaTCruu NNOBCACHUA B CCTU

[TpumeHATh MeTOIBI POPHUIAKTUKYA HETATUBHOTO BIMSHUS CPEIICTB
I/IH(l)OpMaHI/IOHHBIX N KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH Ha 310pPOBEC
MOJIb30BATEIIS

ITo Teme «Teopernueckne OCHOBBI HHYOPMATHUKI

KoaupoBare U J€KOJUPOBATH COOOMICHUS 110 3aJlaHHBIM IIPAaBUIIAM,
ACMOHCTPUPOBATH IMOHMMAHUEC OCHOBHBIX HNPUHOWUIIOB KOAWPOBAHUA
MH(MOPMAIIMH PA3INYHO IPUPOIBI (TEKCTOBOI, rpaduueckoil, ayamo-
)

CpaBHI/IBaTL JJITUHBI COO6meHHﬁ, 3aIlIlMCAaHHBIX B  Pa3JIMYHBIX
andaBuTax, ONEPUPOBATH CIUHUIIAMH H3MEPEHHS HHPOPMALMOHHOTO
00BbEMa ¥ CKOPOCTH TIepeauu TaHHBIX

OueHuBaTh W CpaBHUBATh pa3Mepbl TEKCTOBBIX, TIpapHUCCKUX,

3BYKOBBIX (DaiiyioB 1 BUe0(ailioB
[To reme «HpOpMaLIMOHHBIE TEXHOJIOTUI

[IpencraBnsTe  pe3yibTaThl  CBOEH  JICSITEIIBHOCTA B BHJIE
CTPYKTYpPHUPOBaHHBIX WJUTFOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEIUNHBIX MPE3CHTALUI

IIpoBepsiemble npeMeTHbIE Pe3yabTAThI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
ITo reme «Teopernyeckue 0CHOBBI HH(HOPMATUKI»
[losicHaTh Ha mpuMepax pa3Idyus MEXIY MO3UIMOHHBIMU U
HEMO3UIIMOHHBIMH CUCTEMaMU CUHUCIICHHS
3anuchiBaTh U CpaBHUBATH Iieibie unciaa oT 0 o 1024 B paznuyHbIX
MO3UIIMOHHBIX CHCTeMax cuuciieHus (¢ ocHoBaHusmu 2, 8§, 16),

BBIIIOJIHATH apI/I(bMCTI/I‘{eCKI/Ie onepanyv Haa HUMHU



1.3

1.4

2.1

2.2

23

24

2.5

2.6

2.7

PaCKprBaTB CMBICTT  TIOHSTHH «BBICKA3bIBAHUC», <«JIOTHYCCKaAsA

ornepanusa», «JIOrH4€CKOC BEIPAKCHHUC)

3anuceIBaTh JJOTHUYCCKHUC BBIPpAXKCHUA C HUCITIOJIB30BaAHHEM
AU3BIOHKIWHY, KOHBIOHKIIUA U OTpULAHUSA, ONPCACIAT HCTUHHOCTD
JJOTHYCCKHX BI)Ipa)KeHI/Iﬁ, €CJIM HM3BCCTHbI 3HAUYCHUSA HWCTUHHOCTHU
BXOAAIIHUX B HECTO NCPEMCHHBIX, CTPOUTH Ta6J'II/II_U:I HUCTHUHHOCTH 141

JIOTUYECKUX BBIPAKECHUIN
[To Teme «AJIITOpUTMBI M IPOIrPAMMHUPOBAHKEY

PackpbiBaTh  CMBICT  TOHSTHH  «UCIOIHUTENbY, «AJITOPUTM»,
«mporpamMmay, IMOHHMas pPa3HUIy MEXIy YINOTpeOJIeHUeM 3TUX

TEPMUHOB B OOBIICHHOH peur U B HH(POpPMATHUKE

OnuceIBaTh AJITOPUTM PCIICHUA 3aJja4r pa3JIMYIHbIMU CHOCO6aMI/I, B

TOM YHUCJIC B BUC 0J10K-CXEMBI

COCTaBHﬂTB, BBITIOJIHATG BPYYHYIO WM Ha KOMIIBIOTEPE HECIOKHBIC
AJITOPUTMBI C UCITIOJIB30BAHUCM BETBJICHUM U HUKIJIOB JJIA YIIPABJICHUS

HUCITIOJTHUTCIIIMU

Hcnons30BaTh KOHCTAHTHI U MNEPEMCHHBIC PA3JIMYHBIX THIIOB
(‘-II/ICJ'IOBBIX, JOTHUYECCKHUX, CI/IMBOJ'IBHBIX), a TaK¥XE COJCpIKaAIIUC HUX

BBIPA)KEHMS, UCIIOJIb30BaTh ONEPAaTOP PUCBANBAHUS

Hcnonw3oBath mpu pa3paboTKe MpOrpaMM JIOTHYECKHE 3HAYCHHUS,

OIICpalliv U BbBIPAKCHUS C HUMU

AHaJ'H/I3I/Ip0BaTI> MNpCIJIOKCHHBIC  aJITOPUTMbI, B TOM  YHCIIC
ONpeaAcCiIsATb, KaKWC€ PE3yJIbTaTbl BO3MOXHBI IpU  3aJaHHOM

MHOXCCTBC HCXOJHBIX 3HAYEHHI

Co3maBaTh W OTJIAXHBATh MPOrpaMMbl Ha OJHOM H3 SI3BIKOB
nporpammupoBanus (Python, C++, Tlackans, Java, C#, IlIkonbHBIN
AnroputMudeckuii SI3bIK), pealM3yIONIMe HECIOXKHBIE AlTOPUTMBI
00pabOTKM YHCIIOBBIX JaHHBIX C WCIOJIB30BAaHHEM IIMKJIOB U
BETBJICHUH, B TOM YHCJIC PEaTH3YIOUIHE TIPOBEPKY JEITUMOCTH OJTHOTO
[EJIOT0 4YHCia Ha JApYyroe, MPOBEPKY HATYypaJbHOTO 4YHCIIA Ha

MIPOCTOTY, BBIJENEHUS UG P U3 HATYPaJTHLHOTO YHCIIa



9 KIIACCA

Kon
NpoBepPsaAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4

2.1

22

3.1

IIpoBepsiemble npeMeTHBIE Pe3yabTAThI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHusl

ITo Teme «lludpoBast rpaMOTHOCTEY

Hcnonb30BaTh COBpEMEHHBIE HHTEPHET-CEPBUCHI (B TOM 4HCIIE
KOMMYHHUKAI[IOHHBIE CEpPBUCHI, OOJayHble XPaHWJIMILA JaHHBIX,
OHJIAaNH-TIpOrpaMMBbl (TEKCTOBbIE U TpadUUeCKUE PEIaKTOPhl, CPEIbl

pa3paboTKu) B y4eOHOI 1 MOBCEAHEBHON ACSITEILHOCTU

[IpyBoauTh,  MpUMEpPHl  UCHOJB30BAaHUS  T€OMH(DOPMAIIMOHHBIX
CEPBHCOB, CEPBHUCOB TIOCYJAapCTBEHHBIX YCIYyr, 00pa30BaTEIbHBIX

cepBucoB MlHTepHeTa B yueOHON U MOBCETHEBHOM NEATEIILHOCTH

Hcrnonp30BaTh pas3iduvHBIC CPEJICTBA 3aIIMTBHl OT BPEIOHOCHOTO
MIPOrPaMMHOTO obecrieyenus, 3aIUIIATh MIEPCOHAITBHYIO
MH(OPMALIMIO OT  HECAHKIMOHMPOBAHHOIO  JOCTylMa W €ro
MOCJIEACTBUM (pa3rialieHus, MOAMEHBI, YTPaThl JaHHBIX) C Y4ETOM
OCHOBHBIX TEXHOJOTMYECKMX M  COLMAIbHO-IICUXOJIOTHYECKUX
ACIICKTOB HCIIOJIB30BaHUA CCTHU I/IHTepHeT (CeTeBaH AHOHUMHOCTbD,
U(POBOM ClIe]l, Ay TEHTUYHOCTh CYOBEKTOB M PECYPCOB, OMACHOCTh
BpPEIOHOCHOT'O KOJ1a)

Pacrio3naBaTh TOMBITKM W TPEAYNpEeXIaTh BOBICUEHUE cels U
OKpY’aloIIMX B JECTPYKTUBHbIE U KpUMHHAJIbHbIE (POPMBI CETEBOM

aKTUBHOCTH (B TOM uucIie KHOepOyJUIMHT, (DUIIMHT)
ITo Teme «TeopeTnueckue OCHOBBI HH(OPMATUKI»

PaCKpBIBaTB CMBICTT  TIOHSATHUM «MOZACIIb», «MOACIHUPOBAHUCH,
OIPEACIIATE BHUIBI MOJIGJ'I@IZ, OLICHMBAaTh aACKBATHOCTh MOJICIIN

MOACINPYEMOMY O6T>CKTy " OeJIIM MOACIINPOBAHUA

Hcnonb3oBate rpadpl M JAEpeBbs A8 MOJEIUPOBAHUS CUCTEM
CETEBOM U UEPAPXUYECKON CTPYKTYPbI, HAXOAUTh KpaTYaMIINi ITyTh B
rpade

ITo TeMe «ANTOPUTMBI U MPOTPAMMHUPOBAHUEY

Pa30uBath 3a7aun Ha IOJ[33]Ja4H, COCTABIISTH, BBIOIHITH BPYUHYIO U
Ha KOMIIBIOTEpE HECIIOXKHBIE QJITOPUTMBI C MCIOJb30BAHUEM
BETBJIICHWM, IMKJIOB W BCIOMOTAaTEIbHBIX AJITOPUTMOB  JUIS

yHpaBJICHUA UCITOJITHUTCIISIMU



3.2

4.1

4.2

4.3

4.4

CocTaBnsiTb M OTJAXUBATh MPOTPAMMBI, PEATU3YIONIUE THUIIOBBIC
aIrOpUTMBl  OOpPaOOTKM YHCIIOBBIX IOCJIEIOBATEILHOCTEH WIIU
OJIHOMEPHBIX  YHUCIOBBIX  MAacCMBOB  (IIOMCK  MaKCHUMYMOB,
MHUHUMYMOB, CYMMBI HJM KOJMYECTBAa 3JEMEHTOB C 3aJaHHBIMHU
CBOMCTBaMHM) Ha OJTHOM U3 SI3BIKOB TIporpammupoBanus (Python, C++,

[Tackanb, Java, C#, llIkonbHBIH ANTOpUTMUYECKUAN SI3BIK)
[To reme «MHpOpMAIIMOHHBIE TEXHOJIOTUI»

BriOupats cnoco0 mpencTaBieHHs] aHHBIX B COOTBETCTBHH C
MOCTaBIEHHOM 3amaueil (Tabauipl, cXeMbl, TpaduKy, JUarpamMmbl) C
WCIIOIb30BAaHUEM  COOTBETCTBYIOIIMX  NPOTPAMMHBIX  CPEJICTB

00pabOTKHU JaHHBIX

Hcnonb30BaTh 31€KTPOHHBIE TaOMUIBI Al 00pabOTKH, aHAlW3a U
BU3yaJIM3allMM YHUCJIOBBIX JaHHBIX, B TOM 4YHUCJE C BBIJCICHHUEM
nuarna3oHa TaOMuIbBl W YINOPAJOYMBAHUEM (COPTHPOBKOI) ero

9JICMCHTOB

Co31aBaTh ¥ MPUMEHSATH B AJEKTPOHHBIX TaOuuIax (HOpMyIsl JUis
pacuéToB C  HCIOJb30BAHUEM BCTPOEHHBIX  apU(PMETHUYECKUX
¢byHkuMid (CyMMHUpOBaHME W TOJCYET 3HAYCHUH, OTBEYAIOLIMX
3aJJaHHOMY  YCJIOBUIO,  CpelHee  apu(pMeTHdyecKoe,  IOUCK
MaKCUMajJbHOTO M MHHHMAJIBHOI'O 3HAuYCHHs), aOCOJIIOTHOM,
OTHOCHUTEJIbHOM, CMEIIAHHOM aIpecaliuu

Wcnonb30BaTh  3J€KTPOHHBIE  TAaONMIBI IS YUCIEHHOI'O

MOJCIHMPOBAHUA B IMPOCTBIX 3aJadaxX U3 Ppa3HbIX MNOPCIMCTHBIX

oOiacrei
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IIpoBepsieMblii 3JIEMEHT COlePKAHUSA

[Mu¢posast rpaMOTHOCTH

Kommnbrotep — yHHBEpCaIbHOE BBIYMCIUTEIBHOE YCTPOHCTBO, padoTaromiee mo
nporpaMMe. THITBI KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOECHHBIE
KOMIIBIOTEPHI, CYNEepPKOMIIbIOTEpbl. MoOuIpHBIE  ycTpoiicTBa. TexHuka

0€30IaCHOCTH U ImpaBuia pa6OTBI Ha KOMIIBIOTEPEC

OcHOBHbBIE KOMIIOHEHTBHl KOMIIBIOTEpa M MX HaszHadeHue. I[Ipoueccop.
OnepatuBHas M JOJTOBpPEMEHHAas IaMATb. YCTPOMCTBAa BBOJAa M BBIBOJA.
CeHcopHbIif BBOJ, AATYUKHA MOOMIIBHBIX YCTPOUCTB, CpEACTBA OMOMETPHUUECKOM

ayTeHTU(UKALIUN

Hctopus pa3BUTHS KOMIIBIOTEPOB U MporpaMMHOro obecneuenus. Ilokonenus
KOMITIBIOTCPOB. COBpeMeHHBIG TEHACHIIUN pasBUTHA KOMIIBIOTCPOB.
Cynepxomnbtorepsl. [lapannenbhblie Beranciaenus. IlepcoHanbHblil KOMIBIOTED.
[Ipoueccop M €ro XxapakTepUCTHKU (TakTOBash YacTOTa, pPa3psAHOCTB).
OneparuBHas namaTh. [JonroBpemMeHHas naMarhb. Y CTpOcTBa BBOJA U BBIBOJA.
OO0BEM XpaHUMBIX JJaHHBIX (OlepaTHBHAs NaMSATh KOMIbIOTEPA, )KECTKUN TUCK
U TBEPJOTENbHBIM HAKOMUTENIb, OCTOSHHAS MaMATh CMAapT(POHA) U CKOPOCTh

A0CTyna ajid pasjindHbIX BUAOB HOCHUTEICH

[IporpamMmMHoe obecriedeHre KommbioTepa. llpukiagHoe mnporpammHoe
obecrieyenune.  CucremMHoe  mporpamMmHoe — oOecriedeHue.  CucCTeMBI
nporpamMmmupoBanud. [IpaBoBas oxpaHa mporpamMM M JaHHbIX. becruiatHele u
yCloBHO-0OecmaTHbIe mporpammbl. CBOOOIHOE MPOrpaMMHOE o0ecTieyeHne
@aiinbl 1 nanku (karajgoru). Tunsl ¢aiinoB. ColicTBa (aitnoB. XapakTepHble
pa3Mepsl (ailIoB pa3iIMUYHBIX THIOB (CTpaHHLA TEKCTa, JEKTPOHHAs KHUTA,
¢dboTorpadus, 3anMch NECHU, BUACOKIIHII, TOTHOMETPAXKHBIH (PUITHM)
[Tpuntuner mocTpoenus ¢ainoBeix cucteM. [loaHoe wums (aitma (mankw,
karanora). [TyTe k ¢aitny (nmanke, katanory)

daiinoselii MeHekep. PaboTa ¢ daiinamu n mankamu (KaTtajaoraMmu): Co3aaHue,
KOMUpPOBaHUE, NepeMeleHe, IepeuMeHOBaHNe U yAaneHue (HaiaoB U Mamnok

(xatasioroB). [Touck (haiinoB cpencTBaMu OMEPAITIOHHON CHCTEMBI

ApXI/IBaL[I/IH JaHHBIX. Mcrioabp30BaHue nporpaMm-apxmuBaTopoB
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2.3

24

2.5

2.6

2.7

2.8

KomMmnbroTepHble BUPYCHI U IpYTUE BPEJOHOCHBIE porpamMmsl. [Iporpammel asis

3aIUTHI OT BUPYCOB

OObenuHeHEe KOMITEIOTEPOB B ceTh. CeTh MHTEpHET. BeO-cTpanuia, BeO-caiir.
Crpyktypa anpecoB BebO-pecypcoB. bpaysep. IlouckoBeie cuctemsl. I[lomck
MHPOPMAIIMK TI0 KIIOYEBBIM CJIOBaM M IO HW300pakeHH0. J[ocToBepHOCTH

uHpopManuy, noyryueHHou u3 Murepuera
CoBpeMEHHBIE CEPBUCH] UHTEPHET-KOMMYHHKAIUH

CereBoil A THKET, 6a30BbIe HOPMBI HH(OPMALIMOHHON STUKU U TpaBa Mpu padboTe

B cetu MHTepHer. CtpaTeruu 6ezomacHoro noseaeHus B IHTepHeTe
Teopernueckre 0OCHOBBI HH()OPMATHKH

Wudopmanuss — OIHO U3 OCHOBHBIX IOHATUH COBPEMEHHOW HAyKH.
WNudopmanus Kak cBeACHUS, IPEIHA3HAYEHHBIE AJIs1 BOCIIPUATHUS YEIO0BEKOM, U
uHpopManus  Kak  JaHHbIe, KOTOpble MOTryT ObITb  00paboTaHbI

aBTOMATU3HPOBAHHON CUCTEMOI

I[I/ICKPCTHOCTB JaHHBbIX. Bo3MoxHOCTS onmcaHus HCIIPCPBIBHBIX 00BEKTOB U
mponeccoB € NOMOUIBIO NUCKPCTHBIX JAHHBIX. I/IH(bOpMaLII/IOHHLIC MpoHeCChl —

MIPOIIECCHI, CBA3AaHHBIC C XpaHEHUEM, TPEOOPa30BAHUEM U TIepeaaveil TaHHbBIX

CumBon. Andasutr. MomHocTs andasura. Paznoobpasue si3bIKOB U anihaBUTOB.
EcrectBenHble U (opMasbHbIe S3bIKH. AJI(AaBUT TEKCTOB HAa PYCCKOM SI3BIKE.
JBonunblit andasut. KonnyecTBo BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHALIN)
¢uKcupoBaHHOM JUIMHBI B JABoMuyHOM angasure. IIpeobpaszoBanue sr060ro
andasuTa K 1BOMYHOMY. KOIHMUECTBO pa3IiyHbBIX CIOB (PUKCUPOBAHHON JUTHHBI

B ajipaBUTE OMpeIeIEHHON MOIITHOCTH

KoaupoBanue cuMBONIOB OJHOTO ajigaBuTa C TMOMOIIBIO KOJOBBIX CJIOB B
IpyroMm ajidasure, KOJ0Bas TaOIHIIA, 1EKOAUPOBAHUE

JBonunblii kox. IlpencraBieHue AaHHBIX B KOMIIBIOTEpE KaK TEKCTOB B
JIBOMYHOM alihaBuUTE

HNudopmanvonHsii 005EM TaHHBIX. BUT — MUHMMaNbHAS €UHUIIA KOJTUYECTBA
uHpOpPMAaLUU — ABOUYHBIN pa3psn. bait, kumobaiit, MmerabaiT, ruradait
CkopocTh nepenaud JaHHbBIX. ENMHHIBI CKOPOCTH I€pelayd JaHHBIX.
Hckaxxenue nHGopmMauy rnpu nepegaye

Konnposanue tekctoB. PaBHOMepHBIN koa. HepaBHoMepHbIi koa. KogupoBka

ASCII. Bocbmubutnsie konupoBku. [lonsarue o koaumpoBkax UNICODE.
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JlexogupoBaHue  COOOIIEHUH €  HCHOJB30BAHMEM  PaBHOMEPHOTO U

HepaBHOMEpHOTo Koaa. MHpopMannoHHbIi 00BEM TEKCTa

OOmiee mpeacTaBieHUE O MU(PPOBOM IMPEACTABICHUH ayJIUOBU3YAIBHBIX U
JIPYTUX HEMpephIBHBIX AaHHBbIX. KomupoBanue mBeTa. L[BeToBBIC MOIENH.

Mogens RGB. I'my6una xogupoBanus. [lamutpa

PactpoBoe u BekTOpHOE mpencTaBieHue u3o0paxeHu. Ilukcens. Onenka
UHPOPMALIMOHHOTO 00BbEMA  TpapHUuUEecCKUX JaHHBIX Ui pacTpOBOIO

M300paKCHHS

KomupoBanue 3Byka. PaspsgHocTs M uyacrtora auckperuszanuu. KosmuecTBo
KaHajnoB 3amuch. OIleHKa KOJIMYECTBEHHBIX I1apaMETpOB, CBS3aHHBIX C

NPECTaBICHUEM M XpPaHECHHEM 3BYKOBBIX (hailioB
WudopMannoHHbIe TEXHOJIOTHH

TekcToBble JOKYMEHTBI M HMX CTPYKTYpHBIE 3JIEMEHTHI (cTpaHMIa, ad3all,

CTpOKa, CJIOBO, CUMBOJI)

TekcToBBII MpOLECCOpP — MHCTPYMEHT CO3/aHHs, PENAKTUPOBAHHUS U

dopmarupoBanus TekctoB. [IpaBuia Habopa TekcTa

PenaktupoBanue tekcra. CoiictBa cumBojioB. lpudt. Tunsl mpudros
(pyOnensle, ¢ 3aceukamu, MoOHOIIMpUHHBIE). [lomyxupHOE M KypcHBHOE
Hauepranue. CBoiicTBa a03aleB: TpaHMlbl, a03alHBIH OTCTYH, HHTEpBal,
BhIpaBHUBaHMUE. CTHIIEBOE (JOPMATUPOBAHNE

CtpyktypupoBanue uHGPOpPMAIMM C TOMOUIBI0 CHHCKOB M  TaOJIuI.
MHoroypoBHeBble ciucky. Jlo6aBieHe TabauIl B TEKCTOBbIE JOKYMEHTBI
BcraBka n3o0pakeHuil B TeKcTOBblE JAOKyMeHTHl. OOTekaHHe HM300pakeHUi
TEKCTOM. BKiIroueHue B TEKCTOBBIM JOKYMEHT AHarpamMm 1 Gopmyi
[TapameTpsl cTpaHuIlpl, Hymepaius crpaHul. JloGaBieHue B TOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK

IIpoBepka npaBonucanus. PaccranoBka nepeHOCcoB. ['0J10COBOM BBOJ TEKCTA.
OnTHnueckoe pacro3HaBaHHe TEKCTa. KomnbrorepHsiit NIEPEBO/L.
Hcnonp3oBanue cepBrcoB ceTH MHTepHET st 00pabOTKH TeKcTa

3HAKOMCTBO € TrpauUecKUMH peJakropaMu. PacTpoBble  PHCYHKH.
Vcnonb3oBanue rpaduyeckux NpUMHUTHBOB

Omepaiu peaakTUpOBaHUs TpaduuecKux OOBEKTOB, B TOM YHUCIE LU(PPOBBIX

dotorpaduii: u3MeHeHHe pasMepa, oOpe3Ka, TOBOPOT, OTpaxkeHHWe, paboTa C
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obnactsaMu (BbIJIENICHHE, KOMMPOBAaHWE, 3aJIMBKA IIBETOM), KOPPEKIUS IIBETa,

SIPKOCTH ¥ KOHTPACTHOCTH

BextopHast rpaduka. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU
CpeACTBaMHU TEKCTOBOI'O HpoIleccopa WM JIPYTHX MporpaMMm (MPHIOKEHHH).

JloGaBrieHre BEKTOPHBIX PUCYHKOB B IOKYMEHTHI

[ToaroroBka MynpTUMEAUIHBIX Tpe3eHTanuii. Cnaia. JlobaBieHue Ha clany

TCKCTa U I/I306pa)KeHI/II>'I. PabGora ¢ HECKOIBKUMH cllaiimamu

JloGaBiienre Ha claij] ay TMOBU3YJIbHBIX IAHHBIX. AHUMAIUs. [ UIIepCcChUIKN

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
TeopeTtnueckre 0CHOBbI HH(POPMATHKU
Heno3unuonHble U MO3UIIMOHHBIE CUCTEMBI cuuciienus. AndaBut. OcHOBaHHE.
Pa3BépuyTas ¢opma 3anucu uucna. [lepeBos B ACCITUUHYIO CHCTEMY YHCE,

3aIlMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHHS
PumMmckasg cucrema cuucieHus

JlBonuHas cucrema cuucienus. [lepeBon unensix yucen B mpenenax ot 0 1o
1024 B 1BOMYHYIO CUCTEMY cuMciieHHusa. BocbmepuuHasi cucTemMa CUUCIICHHUS.
[TepeBon umcen W3 BOCBMEPUYHOM CHUCTEMBI B JBOMYHYIO U JIECATUYHYIO
cuctembl u oOparHo. lllectHamnarepuuHas cucrema cuucienus. [lepeBon
yuced W3 IIECTHAANATEPUIHOM CHCTEMBl B JBOMYHYIO, BOCBMEPHUHYIO W

ACCATUYHYIO CUCTCMBI U 06paTHO
ApI/I(bMeTI/I‘IeCKI/Ie OIIcpanuvu B I[BOH‘IHOﬁ CHUCTEMC CUUCIICHUA

Jlornueckue  BbICKa3blBaHUA. Jlormdeckue 3HAUYEHUS  BBICKA3bIBAaHMM.
DOneMeHTapHble U COCTaBHBbIE BbICKa3blBaHUA. Jlormueckue omepanuu: «u»
(KOHBIOHKIUS, JIOTHYECKOE YMHOXEHHE), «HIN» (AU3BIOHKIHNSA, JOTHYECKOe
CIIOXKEHME), «HEe» (Joruueckoe orpuuanue). Ilpuopurer JOrMyecKux
onepauuii. OmnpeneneHre HCTMHHOCTH COCTaBHOTO BBICKAa3bIBAHUS IPU
U3BECTHBIX 3HAYEHMSIX MCTUHHOCTH BXOJSIIMX B HEro 3JIEMEHTapHBIX

BBICKA3bIBaHHI

Jlormueckne BbpakeHus. [lpaBumia 3amMcH  JIOTMYECKMX — BBIPAXKEHHM.

HOCTpOCHI/Ie Ta6J'II/II_[ HCTHHHOCTH JIOTHYCCKUX BBIpa)KCHI/Iﬁ
Jlornueckue 3neMeHTHl. 3HAKOMCTBO C JJOTHYSCKUMH OCHOBaMM KOMIIBIOTCPA

ANTOpUTMBI U IPOTPAMMHUPOBaHUE
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2.11
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[lonste anropurMa. lMcnonHutenu aaropuTMoB. AJNTOPUTM Kak IIJIaH

YHpaBJICHUA UCITIOJTHUTCIIEM

CgoiictBa asiroput™a. CriocoObI 3aMKCcH aropyuT™Ma (CIOBECHBIN, B BUJE OJIOK-

CXEMBI, IpOorpaMma)

AnropurMmudeckue KOHCTpyKuuu. KoHcTpykuus «ciemoBaHue». JIMHEHHBIN
anroput™M. OrpaHMYEHHOCTb JIMHEHHBIX AaJFOPUTMOB: HEBO3MOXKHOCTH
IIPELYCMOTPETh 3aBUCUMOCTD I10CJIEJOBATEIbHOCTH BBIIIOJIHAEMBIX JEHCTBUIM

OT UCXOOHBIX JAaHHBIX

KOHCprKI_[I/ISI «BCTBJICHHUC) . IIOJHAsA W HCIIOJIHAaA (bOpMLI. Breimonnenue u
HEBBIIIOJIHCHUE YCIIOBUSA (I/ICTI/IHHOCTI) K JOXXHOCTH BBICKaSBIBaHI/ISI). HpOCTBIe

1 COCTaBHBIC YCIIOBUA

KoHcTpyKIMsl «IIOBTOpPEHME»: LHUKIBI C 3aJaHHBIM 4YKMCIOM IIOBTOPEHHUH, C

YCJIOBUEM BBIIIOJIHCHUA, C HepeMeHHOﬁ OHUKIIa

Pazpabotka a1 (popMarabHOrO HCHOJIHUTENS alrOpUTMa, NPUBOIALIETO K
TpeOyeMoMy pe3ysbTaTy MpH KOHKPETHBIX MCXOJIHBIX JaHHBIX. Pa3paboTka
HECJIOXKHBIX AITOPUTMOB C HCIOJb30BAHUEM LUKIOB M BETBICHUU I
ynpaBieHus: (HOpMaNbHBIMA HCIOTHHUTEISIMH. BBINOJIHEHHE aNrOPUTMOB

BPYYHYIO U Ha KOMIIBIOTEPE. CuHTaKCHYECKHE U Jornyeckre omnOku. OTKa3bl

Szpik  mporpammupoBanus  (Python, C++, Java, C#, IlkonbHbIi
Anroputmudeckuit f3pik). CucreMa MporpaMMHUpPOBAHUS: PEAAKTOP TEKCTa

MIpOrpaMM, TPAHCIATOP, OTIIATUUK

HepeMeHHaﬂ: THUII, WM, 3HA4YCHUC. HCJ'H)IG, BCHICCTBECHHBIC W CHMBOJIbHBIC

TICPECMCHHBIC

Oneparop mnpucBauBaHus. ApUPMETHUYECKHE BBIPAKEHUS M MOPSIOK HX
BblunciaeHus. Onepauuu ¢ LENbIMU YHCIAMM: LIEJIOYUCIEHHOE JIEJIEHHE,

OCTaTOK OT ACJICHHUA. HpOBepKa JACIIUMOCTH OOHOT'O IECJIOTO YKUCJIa Ha JPYyTroC

Bersnenusi. CoctaBHble YyCIOBHA (3alHUCh JIOTUYECKUX BBIPAKEHUN Ha
U3y4aeMoOM s3bIKE€ IporpamMMmupoBaHusi). HaxoxneHue MHUHMMyMa U
MakcUMyMma H3 [IBYX, TpEX WM YeTBIpEX uwucenl. PemeHue KBaapaTHOro

YpPaBHEHUS, UMEIOILLETO BEIIECTBEHHBIE KOPHU

JuanoroBass oTagka MPOrpaMM: IIOIIArOBOE BBIIIOJHEHUE, IPOCMOTP
3HAYEHUH BEIIMYUH, OTJIAJJOYHBINA BBIBOJI, BEIOOP TOUKH OCTaHOBA

Huxn c ycnoBuem. Anroput™ EBKamaa uisi HaxOXIEHUS HAWOOJBIIETO

OGIJ.ICFO ACJIUTECIIA IBYX HATYPaJIbHBIX YHUCCII. Pa30uenue 3anucu HATypaJIbHOT'O



2.13

2.14

2.15

9 KUIIACC

Kon

1.1

1.2

1.3

quciia B HOSHHHOHHOﬁ CUCTCMC C OCHOBAHUCM, MCHBIIINM WJIN PaBHbBIM 10, Ha

OTJIeNbHBIE TTUPBI

[ukn c nepeMeHHO. AJIropUTMBI TPOBEPKHU AETUMOCTH OJJHOTO LEJIOT0 YnciIa

Ha Ipyroe, IpOBEPKU HaTypaJbHOI'O YUCIIAa Ha IPOCTOTY

OO6paboTka CUMBOJIbHBIX AaHHBIX. CUMBOJIBbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHast o6paboTka cTpok. [loacuéT yacTOThl MOSBICHUS CHMBOJA B

cTpoke. Berpoennsie GyHKImM 1711 00pabOTKU CTPOK

Onpez[eneHI/Ie BO3MOJXHBIX PEC3YJIbTATOB pa6OTbI ajiropyrMa IIpyu 3aaAaHHOM
MHOXXCCTBC BXOJHBIX HJAHHBIX, OIMPCACICHUC BO3MOKHBIX BXOAHLIX HAHHBIX,

IPUBOSIINX K JAHHOMY PE3yJIbTaTy

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

[Tudposas rpaMOTHOCTH

['moGanbhas cerb Wntepuer. [P-ampeca y3noB. CeTeBoe XpaHEHUE JAHHBIX.
MeTo/1bl MIHIMBHUIYAIBHOI'O U KOJUIEKTUBHOTO pa3MeIleHHs] HOBOM HH(pOPMAIUH
B Unrepnere. bonbiiue naHHbIE (MHTEpHET-IAHHbBIE, B YAaCTHOCTH JaHHBIE

COLIMAJIBHBIX CETE)

[Tonsitue 00 uHpopManoHHONH Oe3omacHOCTU. YTPo3bl HH(MOPMALMOHHON
0e30MacHOCTH IIPHU padoTe B rI100aTbHON CETH U METO Bl TPOTHUBOICHCTBUS UM.
[TpaBuna GezomacHOM ayTeHTUDHUKAIMU. 3alUTa JTUYHOW UH(OPMAIMU B CETH
WNurepner. be3zonacHele cTpaTermu IOBeAeHUs B ceTH  VIHTepHer.
[Tpenymnpexxaenue BOBJICUEHUSI B JECTPYKTHBHBIE U KPUMHMHAJIbHbIE (OPMBI

CETeBOM aKTUBHOCTH (KHMOepOyIITUHT, (GUIIHUHT U IpyTUe POPMBI)

Buner nestenbHOcTH B MHTepHETEe. IHTEpHET-CEPBUCH: KOMMYHHKAITUOHHBIC
cepBHCHI (TOYTOBAsI CITyk0a, BUACO-KOH(PEPEHII-CBS3b U APYTHUE), CIIPABOYHBIE
CITyxObl (KapThl, paclHCAHUS W JAPYTHE), TOUCKOBBIC CIYKOBI, CIyKOBI
OOHOBJIEHHS TPOrpaMMHOTO obecriedeHus: U Jpyrue ciayxObl. CepBUCH
rocyJapcTBeHHbIX yciayr. OOmaunble Xpanunuiia pgaHHbIX. Cpencrta
COBMECTHOM pa3paboTKu J0KyMeHTOB (oHisaitH-oducel). [Iporpammuoe
o0OecrieyeHNe Kak BeO-CEpBHC: OHJIAWHOBBIE TEKCTOBBIE U TpapuuecKue
PENaKTOPBI, Cpeibl Pa3pabOTKH MPOTrpaMm

TeopeTnueckne 0CHOBBI HHPOPMATHKU
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2.5

2.6

2.7

3.1

3.2

Monenb. 3amaun, perraeMble ¢ MOMOIIBI0 MozenupoBanud. Kiaccudukarmm
Mozenei. MarepuanbHble  (HaTypHble) W HWH(DOpPMAIMOHHBIE MOJEIIH.
HenpepeiBHble U auckpeTHble Monend. MmurannonHsie moxaenu. HMrpossie
mojenu. OueHKa COOTBETCTBUS MOJEIU MOJEIUPYEMOMY OOBEKTY U LM

MOACIINPOBAHUA
Tabauunbie MOACIIN. Ta6JII/II_Ia KaK IIPEACTABJIICHUC OTHOLICHUSA

ba3pl nmaHHBIX. OT60p B Ta6n1/1ue CTPOK, YAOBJICTBOPAOIINX 3aJaHHOMY

YCIIOBUIO

I'pad. Bepmmna, pebpo, myTs. OpHEHTHUPOBAHHBIE W HEOPUEHTUPOBAHHBIC
rpadsl. JlnuHa (Bec) pebpa. Becomas martpuma rpada. JnuHa myTH MExmy
BepimmHamMu rpada. [louck ontumanbpHOoro myTH B rpade. HavanbHas Beprimaa
(MCTOYHWK) W KOHEYHas BepHiMHa (CTOK) B OPHEHTHUPOBAHHOM rpade.

Brruncnenue konmdecTBa ImyTeil B HAIPABICHHOM allMKJIMYECKOM rpade

Hepeso. Kopens, Bepimna (y3en), JIucT, pedpo (1yra) nepesa. Beicota nepesa.
[Mognepeso. Ilpumepsr wucmonb3oBaHus jaepeBbeB. [lepebop BapuaHTOB ¢

HIOMOIILIBIO JIepeBa

[lonsiTue MaTeMaTUyecKOW MOJENU. 3ajlayd, pelaeMble C  [OMOIIbIO
MaTEMaTH4ECKOIr 0 (KOMIIBIOTEPHOTO) MOJIEJTMPOBaHUS. Ominune
MAaT€MaTHYEeCKOW MOJENM OT HAaTypHOM MOJEIM M OT CIOBECHOTO

(JIuTepaTypHOTO) OMKMCcaHusl 00BEKTa

OTanel KOMIIBIOTCPHOTI'O MOJCIHNPOBAHUA: IMOCTAHOBKA 3adaydu, ITOCTPOCHHUC
MaTeMaTU4YeCKOM MOACIIN, nporpamMmmHasl  pcajii3anus, TCCTUPOBAHUC,
MMPOBCACHNEC KOMIIBIOTCPHOTI'O OKCIICPUMEHTA, aHallnu3 €ro pe3yJbTaToB,

YTOYHEHHE MOAEIN
AJNTOPUTMBI U TPOTPAMMUPOBAHUE

Paz0Ouenne 3aJa4y Ha Imoa3aJgayd. CocraBienne AJIrOpUTMOB M IIpOorpamMm C
HCIIOJIB30BaHHUEM BCTBJIGHI/If/'I, IUKIIOB U BCIIOMOTAaTCIIBHBIX aJITOPUTMOB IJId

YIIpaBJICHUA HCIIOJTHUTCIEM HUIIN JPYTUMHA UCIIOJTHUTCIISIMUA

Tabnuunble BennuuHbl (MaccuBbl). OgHOMepHBIE MaccuBbl. CoCTaBleHHE U
OTJIaJIKa TPOrpamMM, pEATU3YIOIUX THUIIOBBIE aJTOPUTMBI  00pabOTKHU
OJIHOMEPHBIX YHCIOBBIX MACCHBOB, Ha OJHOM U3 SI3BIKOB MPOrPaMMHUPOBAHUS
(Python, C++, Tlackanb, Java, C#, lllkonbHbIE AnropuTMuUvecKuii SI3bIK):
3all0JIHEHHE YHUCJIOBOTO MAacCHBa CIydyaHBIMHM YHCIaMH, B COOTBETCTBHUU C
dbopmymoit win myTéM BBOJIA YKCEN, HAXOXKICHUE CYMMBI 3JIEMEHTOB MaCCHBa,

JIMHEWHBINA TTIOMCK 3aJaHHOIo0 3HAa4Y€HHUA B MACCHBC, NOJACYET DIIEMEHTOB
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4.1

4.2

4.3

4.4

MacCCHuBa, YAOBJICTBOPAIOIIUX 3aaHHOMY YCJIOBHIO, HaXO0XICHUC

MHUHUMAJIBHOTO (MaKCUMAaJIbHOTO0) 3JeMeHTa MaccuBa. COpTUPOBKA MacCHBa

OOpaboTka MOTOKA JAHHBIX: BBIYMCIEHUE KOJIMYECTBA, CYMMBI, CpPEIHETO
apu(pMETHIECKOT0, MHHUMAIBHOTO M MaKCHMAJILHOTO 3HAYEHHs JJIEMEHTOB

MMOCJICA0BATCIIbHOCTH, YAOBJICTBOPAIOIIUX 3aaHHOMY YCJIOBUIO

Vupasnenue. Curnan. OOparHas cBs3b. [lonydenue curHanoB oT HU(POBBIX
JaTYUKOB (KacaHMsl, pAaCCTOSHUS, CBETa, 3Byka u JApyroro). Ilpumepsl
HCIIOJIB30BaHHA I[IPUHIUIIA 06paTHOI71 CBA3M B CHUCTCMAX YIIPaBJIICHHUA
TEXHUYECKUMU YCTPOWCTBAMM, B TOM 4Hcie B pobororexHuke. [Ipumepsl
poOOTH3UPOBAHHBIX  cUCTEM  (cHUCTeMa  yOpaBJIeHUS  JBHKEHHEM B
TPAHCHOPTHOI cUCTeMe, CBapoyHasl JIMHUS aBTO3aBO/A, aBTOMATU3UPOBAHHOE
yIpaBICHWE OTOIUIEHMEM JIOMa, AaBTOHOMHAsi CHUCTeMa  YIPaBICHHSA

TPAHCHOPTHBIM CPEJICTBOM M JPYTHE CUCTEMBbI)
HNHpopMannoHHbIe TEXHOJIOTUH

[TonsiTre 00 37€KTPOHHBIX TabaMnaxX. TUMBI JAHHBIX B SYEHKaX AIICKTPOHHON
tabmuiel. PenaktupoBanue u popmatupoBanue tadbmuil. Berpoennsie GyHKIMN
JUISl TIOUCKA MAaKCUMyMa, MUHHMYyMa, CYMMBI M CPEeTHET0 apu(hMETHIECKOro.
CopTupoBKa JaHHBIX B BBIJCICHHOM auama3oHe. llocTpoeHue auarpamm
(rucrorpamMma, Kpyromas QuarpamMma, TOY€4Has auarpamma). Beibop tumna

AuarpaMMbl

[TpeoOpaszoBanue hopmys npu konupoBaHuu. OTHOCUTENbHAs, a0COMIOTHAS U

CMCHIaHHasd aapecanmns

VY c10BHbBIE BBIYUCIECHUS B 3JIEKTPOHHBIX Tabnunax. CyMMUPOBaHUE U MOJACUYET
3HaYeHUH, OTBEUAIOIINX 3aJJaHHOMY ycioBuio. O6paboTka O0sbIIMX HAOOPOB

JaHHBIX. YucaeHHoE MOJCIIMPOBAHUC B DJICKTPOHHBIX Ta6m/1uax

Posb uHpOpMAIIMOHHBIX TEXHOJOTHM B Pa3BUTHH YKOHOMUKH MHpA, CTPaHBI,
peruona. OTKpbIThIe oOpazoBaTenbHble pecypchl. [Ipodeccun, cBs3aHHbIE €
uHbOpMaTUKOH W HMHQOPMAIIMOHHBIMM  TEXHOJIOTUAMU: BeO-Iu3aiiHep,
OPOTPAMMHUCT, pa3pabOTYMK MOOWJIBHBIX HNPUIOKEHUH, TECTUPOBILHUK,
ApXUTEKTOpP MPOrpaMMHOr0 OOecTeyeHus], CleHUaIuCT M0 aHAIM3y JaHHbIX,

CHCTEMHBIH AIMUHUCTPATOP



IHPOBEPAEMBIE HA OI'D I10O HHO®OPMATHUKE TPEBOBAHHUA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBbI OCHOBHOT'O OBIIEI'O OBPA3OBAHMUA

Kon

NPoBePsSIEMOro
TpeOoOBaHUs
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1.2

2.1

2.2
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2.5

IIpoBepsiemble TpeOOBaHMS K NMPeAMETHBIM pe3yJibTaTaM
0230BOr0 YPOBHSI 0OCBOCHHSI OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpamMMbI OCHOBHOI0 001ero odopasosanns Ha ocHoBe PI'OC

3HaTh (IOHUMATBh)

Brnagenne OCHOBHBIMH TOHATUSMHU: HHOpMaIMs, Tepeaaya,
XpaHeHue u 00padoTka HHPOPMAIIHH, AITOPUTM, MOEIb, ITU(POBOI
OPOAYKT M WX HUCHOJb30BAaHUE JUISI pPELICHUS Y4YeOHBIX M

IMPAKTUYCCKHUX 3aayd

BH&)IGHI/IC IMOHATHUSAMMU:. BBICKA3bIBAHUEC, JIOMYECKasd OIcpanus,

JIOTUYECKOE BBIPAKECHUE
VYmMmeTh

YMeHue onepupoBaTh €IUHUIIAMH U3MEpEeHHs] MH(POPMAIMOHHOTO

00BbEMa M CKOPOCTH TIEpeauu TaHHBIX

YMeHue 3anuceiBaTh M CpaBHUBATH 1enble yucia oT 0 qo 1024 B
Pa3IUYHBIX MMO3UIIMOHHBIX CUCTEMaX CYHUCIIEHHUSI C OCHOBAaHUSIMU 2,

8, 16, BBIOJIHATH apUpMETUIECKHE OTIepaliy HaJl HUIMU

YMenue KOAUpOBAaTb U ACKOAUPOBATH COO6IJ_ICHI/I${ 110 3aJaHHBIM
npaBujiaM; IIOHUMAaHHWEC OCHOBHBIX IIPUHOWUIIOB KOJUPOBAHUA
I/IH(bOpMaLII/II/I pa3HI/I‘{HOI>'I IpupoabI: TCKCTOBOﬁ, rpa(bnqecxoﬁ, ayauo
YMeHHe 3aluChiBaTh JIOTHYECKHE BBIPpAKCHUS C HUCIHOJIb30BAHUCM
JAU3BIOHKINHY, KOHBIOHKIUNW U OTpULAHUSA, OIIPCACIATE HICTUHHOCTD
JOTHUYCCKHUX BLIpa)KeHPIﬁ, €CJIM HU3BCCTHbBI 3HA4YCHUA HCTHUHHOCTH
BXOAAIIHUX B HETO NIEPEMECHHBIX, CTPOUTDH Ta6J'H/II_[I)I UCTHUHHOCTHU AJIA
JOTHUYCCKHUX BBIpa)KCHI/II\/'I; 3aIlIMCBbIBAThL JIOTUYCCKHUEC BBLIPAKCHHA HaA

M3y4aeMOM SI3bIKE MPOrPAMMHUPOBAHMS

YMeHHE COCTaBJISITh, BBINOJHATH BPYUHYIO M Ha KOMIBIOTEpE
HECJIO)KHBIE ~ aJTOPUTMBI  JJI1  YIPABJICHUS  HMCIIOJIHUTEISIMU
(Yepenamka, YepT€KHUK W JApyTHE); CO3AaBaTh M OTJIAXKUBATH
pOrpaMMbl Ha OJJHOM M3 A3BIKOB IiporpammupoBanus (Python, C++,
[Tackans, Java, C#, IllkonbHBII AnropuTMUYecKuii SI3bIK),

peain3yromune HCCJIOXHBIC aJT'OPHUTMbI O6pa6OTKI/I YHUCJIOBBIX
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2.10

JAHHBIX C UCITOJIb30BAHUEM IIMKJIOB M BETBJICHHUIA; YMEHUE pa30UBaTh
3a/la4dl Ha MOA33aJaud, HUCIOJIb30BATh KOHCTAHTHI, NIEPEMEHHbIE U
BBIPQXKCHHUSI ~ PA3IMYHBIX  TUMOB  (YHCIOBBIX,  JIOTHYECKHX,
CUMBOJIbHBIX);  aHAIM3UPOBATh  NPEIUIOKEHHBIH  alIrOpUTM,
ONpeNeNsATh, KaKue pe3yJbTaThl BO3MOXHBI MpU  3aJaHHOM

MHOXECTBE HCXOJHBIX 3HAYCHHI

YMeHHe 3amucaTh Ha H3Yy4aeMOM SI3BIKE IPOrPAMMHUPOBAHMS
AJITOPUTMBI IIPOBEPKU ACIUMOCTU OJHOIO LEJIOr0 YUCia Ha APYroe,
MIPOBEPKU HATypajbHOrO YMCIIA HA MPOCTOTY, BbLAEIEHUS TUDDP U3
HaTypaJIbHOI'O0 4YHUCJIA, ITOMCK MAaKCMMyMOB, MHHMMYMOB, CYyMMBbI

YHCJIOBOM ITOCIEIOBATCILHOCTH

Brnanenue ymMeHreM OpHEHTHPOBATHCS B HEPAPXUUECKON CTPYKTYpe
¢aiioBolt  cuctembl, paboratb ¢  (ailloBOW  CUCTEMOM
MEPCOHAIBHOTO KOMIIBIOTEpA C HCIIOIb30BAaHHEM TI'PadUIECcKOro
uHTepdeiica, a MMEHHO: CO03/1aBaTh, KOIUPOBaTh, IEpeMEILaTh,

[IepEeUMEHOBBIBATh, YAAIATh U apXUBUPOBATh (ailiibl U KaTajJoru

Bnanenue YMEHUSAMU u HaBbIKaMU HCIIOJIb30BaHUs
UH(QOPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH JUIsI TOUCKA,
XpaHeHHs, OOpabOTKM M Tepeladd U aHalIW3a Pa3IUYHBIX BHJIOB
uHdopmanuu

YMeHue BbIOUpaTh crIoco0 MpeICTaBIeHHs! JaHHBIX B COOTBETCTBUU
C TIOCTABJICHHOW 3a/1a4eil (TaOMuIbl, CXeMBbI, TpaduKu, TuarpaMmsl)
C HCHOJb30BAHUEM COOTBETCTBYIOIIUX IPOTPaMMHBIX CpEACTB

00pabOTKH JTaHHBIX

YMmenue ¢opmanu3oBath W CTPYKTYpUpOBaTh UHGOPMAIIHUIO,
WCTIONB3Ysl DJICKTPOHHBIE TaOMWIBI JJisi 00pabOTKH, aHaliu3a |
BU3YyaJIM3allMMd YHUCJIOBBIX JaHHBIX, B TOM YHUCJE C BbIICJICHUEM
Juarna3oHa TaONWLbl U yHOPSAOYMBAaHUEM (COPTUPOBKOM) €ro
AJIEMEHTOB; YMEHHUE MPUMEHSTH B AIEKTPOHHBIX Tabnuax Gpopmyss
JUIsT  pacy€ToB C  HCIIOJIb30BAHMEM BCTPOCHHBIX  (DYHKIIMIA,
a0COIIOTHOM, OTHOCHUTEJIBHOM, CMEIIaHHOM aJpecanuy;
WCIIONIb30BaTh  JJIGKTPOHHbIE  TaONMULBI  JUISI  YUCJIEHHOTO
MOJEJIMPOBAaHUS B MPOCTHIX 3ajJayaXx M3 Pa3HbIX MPEIMETHBIX

oOJracren



HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA OI'D
IHO UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COIEPAKAHUSA

1 [Tudposast rpaMOTHOCTh
@aiinel 1 manku (katanoru). [IpuHIMIBI TOCTpoeHHs (ailoBbIX
cucteM. [lonmroe nums ¢aiina (manku). [IyTs k ¢aiiny (manke). Pabora
c (ailmaMu M KaTaJoramMM CpeICTBAMH OIEPALMOHHOM CHCTEMBI:

1.1 CO3/1aHHE, KONMPOBAaHUE, IIEpEMEIICHUE, IIEPEHMMEHOBAaHUE U
ynanenre ¢aiaoB U manok (kataioron). Tumbl (aitioB. CBoiicTBa
¢aitno. ®@aiutoBeiii  MeHemxep. llomck daitnoB cpencrBamu

OHCpaHHOHHOﬁ CHUCTEMBI

OObennHEeHNE KOMITBIOTEPOB B ceTh. CeTh MHTEpHET. BeO-cTpanuna,
BeO-caiiT. CtpykTypa aapecoB BeO-pecypcoB. bpaysep. [lonckoBbie
1.2 cucrembl. [loumck wuHOpMANMK MO KIIOYEBBIM CJIOBaM M IO
nzo0paxenuro. JlocroBepHOoCcTh WHGOpPMAIMK, TOTYYCHHOH U3

Nurtepnera. [P-agpeca y31m0B. CeTeBOe XpaHEHHUE TaHHBIX
2 TeopeTnueckre 0CHOBBI HHPOPMATHKU

JluckpeTHOCTh JaHHBIX. BO3MOXHOCTH ONUCaHUS HENPEPbIBHBIX

00BEKTOB U MPOLIECCOB C TOMOUIbIO TUCKPETHBIX JTaHHBIX.

CumBon. AndaBut. MouHocTs andasuta. [[BonuHbIil andaBur.

KonnyectBO  BCEBO3MOXKHBIX ~ CIOB  (KOJOBBIX  KOMOHMHALUIA)

(UKCUPOBaHHOW JIMHBI B ABowdHOM andasute. [IpeobpazoBanue

moboro andasura K IBOMUYHOMY. KOJIMUECTBO pa3iIM4HBIX CIIOB
-1 (buKCUPOBaHHOM JJIMHBI B al(aBUTE ONpeeIEHHON MOLTHOCTH.

' KoaupoBanue cHMBOJIOB OJHOrO ajgaBUTa C MOMOLIbIO KOJOBBIX
ClIOB B Jpyrom andaBuTe, KoJoBas TaOnHIa, IEKOAWPOBAHUE.
KoaupoBanue tekctoB. PaBHOMEpHBI kona. HepaBHOMEpHBIN KOZ.
Komuposka ASCII. BocsmubutHeie komupoBku. [loHsTHe 0
koaupoBkax ~ UNICODE.  JlekogupoBaHue  cOOOIIEHHH  C

UCIOJIb30BAaHUEM  PAaBHOMEPHOTO M HEPaBHOMEPHOIO  KOja.
WNudopmannoHHblil 00bEM TEKCTa
NudopmannoHHblii 00bEM TaHHBIX. BUT — MUHUMAaNbHAs €AMHUIIA
2.2 KOJIMYecTBa MH(POPMALIMU — IBOMYHBIN pa3psl. EnMuHuIb! n3mMepenHus

nH(popManMoOHHOTO 00BhEMA TaHHBIX. bUT, 0alT, KNI00ANT, MeTabalT,
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2.6

2.7
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rurabaiiT. CKOpPOCTb TIepeJauyd JaHHBIX. EJWHUIBI  CKOPOCTH

nepeaadn JaHHBIX

KomupoBanue msera. L{BeroBeie momenun. Moaenr RGB. ['myGuna
koaupoBanus. [Tanutpa.

PactpoBoe u BekTOpHOE mpeacTaBieHuE H300paxkeHuid. [lukcens.
Onenka wuHpOpMAIIMOHHOTO 00BEMA TrpadUUecKHX aHHBIX IS

pacTpoBOro u300paxeHus

KomupoBanue 3Byka. PaspsanHocTe M wacrora 3anucu. KosmuecTBo
KAaHAJIOB 3aIlUCH.
OIIeHKa KOJIMYCCTBECHHBIX napameTpoB, CBA3aHHBIX C

MPEACTABJICHUEM U XPAHCHUECM 3BYKOBBIX (I)aﬁHOB

Heno3umyonuple ¥ MO3UIIMOHHBIE CHUCTEMBI CUHCIEHUS. AaBuT.
OcHoBanue. Pa3sépryrtass ¢Qopma 3ammcu uyucna. IlepeBom B
JNECATUYHYIO CHUCTEMY 4YHCEeJ, 3alUCaHHBIX B JPYIHX CHCTEMax
CUMCIICHUS.

Pumckas cuctema cuuciieHus

JlBonyHas cucrema curcieHus. IlepeBos LienbIX Yucesn B npejeiax oT
0 1o 1024 B nBOoMuHYIO cucTeMy cuncieHus. BocbMepuuHas cucrema
cuucnenus. [lepeBoj yncen U3 BOCbMEPUYHOIN CUCTEMBI B JBOMYHYIO
U JICCATUYHYIO cHcTeMbl u oOpatHo. lllecTHanuaTepudnas cuctema
cunucnenus. I[lepeBox uucen M3 IIECTHAAUATEPUYHONW CHCTEMBI B
JIBOMYHYIO, BOCBMEPUYHYIO U JECSITHUYHYIO CHCTEMBI M OOpaTHO.

ApI/I(i)MeTI/I‘leCKI/Ie OIICpalru B HBOHHHOﬁ CHUCTCMC CUMCIICHUA

Jlornueckmne BBICKa3bIBaHUS. Jlormueckne 3Ha4YEHUS BBICKA3BIBAHMI.
DneMeHTapHbIe U COCTaBHbIE BbICKa3bIBaHUs. JIornueckue onepaimu:
«» (KOHBIOHKIIHS, JJOTUYECKOE YMHOXEHHUE), «WIH» (IU3BIOHKIIHS,
JIOTUYECKOEe CIOXKEHHE), «He» (oruueckoe orpunianue). [Ipuopurer
JOTHYecKuX ornepauuid. OnpeneneHue HCTUHHOCTH  COCTaBHOTO
BBICKA3bIBaHMS, €CJIM W3BECTHHI 3HAUYEHMS HCTHHHOCTH BXOMAIINX B
HErO DJIEMEHTApHBIX BbICKa3bIBaHUM. Jlormdeckue BbIpaKECHUS.
[IpaBuna 3ammcu JOrMYecKuX BbIpaxeHui. [locTpoeHne TabmuIil

HUCTHUHHOCTH JIOTHYCCKHX BI)Ipa)KeHI/Iﬁ

Jlormueckue »JeMEHTHI. 3HAKOMCTBO C JIOTHYSCKHMMH OCHOBaMHU

KOMIILHOTCPaA
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2.12

3.1

3.2

HenpepeiBHble M TUCKpeTHBIE MOAENU. VMUTalMOHHBIE MOZEIH.
Hrposeie Mozxenu. OLeHKa aeKBaTHOCTH MOJENH MOJAEIUPYEMOMY

OGBGKTy " OeJIIM MOACIIMPOBAHUA

Tabnuunble Mogenu. TabmuIa Kak MpeICcTaBICHUE OTHOIICHNUS. ba3bl
naHHbIX. OTOOp B TaONHIE CTPOK, YAOBIETBOPSIONIUX 3aJaHHOMY

YCIIOBHIO

I'pag.  Bepmmna, pebpo, nyte. OpHEHTUPOBAaHHBIE U
HeopueHTHpoBaHHbIe rpadsl. J[nuHa (Bec) pedbpa. BecoBas matpuna
rpada. JlnuHa myTy Mexty BepinHaMu rpada. [Touck ontumManbHOro
nyTu B rpade. HayanpHas BepiinHa (MCTOYHUK) U KOHEYHAs BEpILMHA
(cTOK) B OpHEHTHPOBAHHOM rpade. Beruncnenue koinyecTsa myTei B

HaIPaBJIEHHOM aIlUKINYECKOM Tpade

Hepeso. Kopens, Bepinna (y3en), 1ucT, pedpo (ayra) nepesa. Beicora
nepesa. [lomnepeso. Ilpumepsr ncnosnbp3oBanus jaepeBbeB. [lepedop

BAapUAHTOB C IIOMOIIBIO IepEBa
ANTOpUTMBI U IPOrPAMMUPOBAHUE

CpoiicTBa anroputma. CrocoObl 3alucu anaroputMma (CIOBECHBIM, B
BHJIC OJIOK-CXEMBI, IPOrpaMma).

CocraBiieHHE aNrOpuTMOB M IPOrpaMM C  HCIOJIb30BAaHUEM
BETBICHUI, LMKJIOB M  BCIOMOIATEIbHBIX AQJITOPUTMOB  JJIA
ynpaBienus: ucnonHutenem (Pobor, Yepenamka, YepTéxHUK U

npyrue). BelnoiaHeHne anropuTMOB BPYUYHYIO U Ha KOMITbIOTEpE

SA3pix  mporpammupoBanust (Python, C++, Ilackams, Java, CH#,
[konbHBIA ANTOPUTMUYECKUN SI3BIK).

Cucrema nOporpaMMUpPOBaHHUS: PEAAKTOpP TEKCTa IMporpamw,
TPaHCIATOP, OTIAAUUK.

Ilepemennas: Tun, uMs, 3HaueHue. llenmble, BelIeCTBEHHbIE U
CHUMBOJIbHBIE [IEPEMEHHBIE.

Omneparop npucBauBaHus. ApUPMETHUECKUE BBIPAXKEHUS U MOPAIOK
ux BpluucieHud. Onepaluu C LEJNbIMH YHUCIAMH: LEJIOYHCICHHOE
JIeICHAEe, OCTaTOK OT pecneHus. Bersnenus. COCTaBHBIE YCIOBHA
(3amMCh  JIOTMYECKUX  BBIPAKEHMH  HA  M3yYaeMOM  SI3BIKE
nporpaMMupoBanus). Haxoxaenue MUHUMyMa

1 MaKCUMYyMa M3 JIByX, TPEX U UeThIpEX uncell. Pemenune kBaapaTHOro

ypaBHEHHUS, UMEIOIIETO BEIeCTBeHHbIe KOpHU. Llukn ¢ ycrmoBuem.
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3.5

3.6

4.1

Anroputm EBknmupa uisi  HaxOKICHHST HAWOOIBIIETO  OOIIEro
JenuTens  JBYX ~ HATypalbHBIX uuced. Pa3OueHue 3amucu
HaTypaJIbHOIO 4YHCJIa B TMO3ULHMOHHON CHCTEME C OCHOBAHUEM,
MeHbpIIUM WK paBHbIM 10, Ha oTaenbHble 1HOPHL. [ukn c
MEPEMEHHON. AJITOPUTMBI TMPOBEPKHU JEIMUMOCTH OJHOTO LEJIOro

quclia Ha JIpyroe, IpOBEPKU HATYPaJbHOTO YKCIIA HA IPOCTOTY

OOpaboTka CUMBOJIbHBIX JaHHbIX. CHMBOJbHBIE (CTPOKOBBIE)
nepemeHHble. [locumBosbHas obpaboTka cTpok. Iloacuér vacToTsl
MOSIBJICHUS CUMBOJIa B cTpoke. BeTpoennsle pyHKImM 111 00paboTKu
CTPOK

OmnpeneneHre BO3MOXKHBIX pPE3YyJbTaTOB PAa0OTHI aJrOpUTMa IpH
JTAHHOM MHOXECTBE BXOJHBIX NaHHBIX, ONPEACICHHE BO3MOKHBIX

BXOIHBIX JAHHBIX, IPUBOJAAIINX K JAHHOMY PEC3yJIbTaTy

Tabnuunble BeauuuHbl  (MaccuBbl). OJIHOMEpPHBIE  MAacCCHBBI.
CocraBneHne ¥ OTJIaJKa NPOrpaMM, pPEATU3YIOIMIUX THUIIOBbIE
QJIITOPUTMBI 00paOOTKH OJHOMEPHBIX YHCIOBBIX MAaCCHBOB, Ha OJJHOM
u3 s3bIkoB TporpammupoBanus (Python, C++, Ilackanb, Java, C#,
[lIxonbHBIE AJNTOPUTMUYECKHA SI3BIK): 3aIlOJIHEHHE YHCIOBOTO
MacCUBa CIIy4alHBIMH YHUCJIAMH, B COOTBETCTBHH C (HOpMYION WiIn
IMyTEM BBOJIA YHUCEJ, HAXOXIACHUE CYMMBbI 3JIEMEHTOB MacCHUBa,
JIMHEWHBIM TOWCK 3aJaHHOTO 3HAUYCHUS B MACCHBE, ITOACUET
3JIEMEHTOB MAaCCHBA, YJOBIETBOPSIOIIMX 3aJaHHOMY YCJIOBHIO,
HAXO0X/ICHWEe MUHUMAJIBHOTO (MAaKCHMAaJIbHOTO) 3JEMEHTa MacCHUBa.
CoptupoBka MaccuBa. O0paboTka TNOTOKAa JIAHHBIX: BBIYHCICHUE
KOJIMYECTBA, CYMMBI, CPEHETO apu(PMETHIECKOT0, MUHIMAILHOTO U
MaKCUMaJIbHOTO  3HA4YE€HUS  3JEMEHTOB  IOCIEA0BATEIIbHOCTH,

YAOBJIETBOPSIOLIUX 3aJaHHOMY YCIIOBHIO

Vupasnenue. Cur"ain. OOpaTHasi cBsi3b. [lomydeHue CUTHAJIOB OT
MUQPPOBBIX JTaTYUKOB (HANpUMeEp, KacaHWs, pPACCTOSHUS, CBETa,
3Byka). [lpumepsl HCHosb30BaHUsI MpPUHIMIA OOpPAaTHOM CBSI3U B
CHCTEMaX YIPaBJICHUS TEXHHYECKUMH YCTPOWCTBAMH C TMOMOIIBIO

JATYUKOB, B TOM YHCIIE B POOOTOTEXHUKE
WHdopMalinoHHbIE TEXHOIOTHH

TekcToBbIie AOKYMCHTBI U HUX CTPYKTYPHBIC J3JICMCHTHI (CTpaHI/II_Ia,

a03ar1, CTpokKa, CJI0BO, CHMBOJI).



4.2

4.3

4.4

4.5

TeKCcTOBBIN MPOIECCOP — UHCTPYMEHT CO3/IaHUsl, peJaKTUPOBAHUS U
dbopmaTtupoBanus TeKcToB. [IpaBuna Habopa Tekcra. PeaktupoBanue
tekcta. CoiictBa cumBojoB. [pudr. Tuns! mpudToB (pydneHsle, ¢
3aceykaMu, MoHomMpuHHBIE). [lomyxupHoe W KypcHBHOE
Hauepranue. CBolicTBa a03aleB: TpaHUIBl, abO3alHBIA OTCTYTI,
UHTEpBal, BbIpaBHUBaHHEe. [lapameTpbl cTpanuusl. CTuiieBoe
dbopmatupoBanue. CTpyKTypupoBaHHE HH(MOPMAIMUA C TIOMOIIBIO
CIUCKOB M Ta0nui. MHOroypoBHeBbie cniucku. JloOaBienne TabiauIl B
TEKCTOBbIE JOKYMEHThI. BcTaBka wu300pa)keHUH B TEKCTOBBIC
NOKyMeHTbl. OOTekaHue wu300pakeHUil TekcToM. Bxiarouenue B
TEKCTOBBIM JOKYMEHT Auarpamm, GopMyll, HyMepalud CTPaHHII,
KOJIOHTUTYJIOB, CCBUIOK M IPYTHUX JIEMEHTOB

PacTpoBrie pucynku. Vcrons3oBanue rpaduuecKux MPUMUATHBOB.
Onepanuu peaakTUpOBaHUSI rpaduuecKux OOBEKTOB, B TOM YHCIE
undpoBbix ¢dotorpaduii: U3MEHEHUE pasmepa, oOpe3ka, MOBOPOT,
oTpaxkeHue, pabdota ¢ o01acTsMu (BbIIEICHNUE, KOTTUPOBAHKE, 3THBKA
I[BETOM), KOPPEKIHs I[BETA, SIPKOCTH M KOHTPACTHOCTH. BekTopHas
rpaduka. CozaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEICTBAMU
TEKCTOBOTO TIpolleccopa WM APYTHUX MporpaMMm (TPUITOKECHHH ).

JloGaBrieHre BEKTOPHBIX PUCYHKOB B IOKYMEHTbI

[ToaroroBka MyJIbTUMETMHHBIX NTpe3eHTauil. Craiin. [{o6aBneHue Ha
ClIali] TeKcTa W m300pakeHuil. PaboTa ¢ HECKOIBKUMU CIaiiaMu.
JlobaBneHre Ha clai ayJaHMOBH3yaIbHBIX JaHHBIX. AHUMAaIHS.

I'unepccebuikn

Tunel JaHHBIX B sTYeiKax dJIEKTPOHHOU TabmuIpl. PenaktupoBanue u
dbopmaTtupoBanne Tabnui. BcTpoeHHble QYHKIMM IS TTOMCKA
MakCUMyMa, MHUHUMYMa, CYMMBI WU CpPEIHETO apu(METHIECKOTO.
CopTupoBKa MJaHHBIX B BBIJIEICHHOM auama3oHe. [loctpoeHue
auarpamMm  (TUCTOrpamMMma,  KpyroBas — JuarpaMma,  Tou€yHas
nuarpamma). Beroop tuma quarpammel. [IpeodpaszoBanue hopmyst npu
KornupoBaHuu. OTHOCHUTENbHAs, a0CONIOTHasT W CMEIIaHHAas
aapecarms

VY coBHBIE BRIYUCIICHUS B AJIEKTPOHHBIX Tabmumax. CyMMUpOBaHUE U

NoJCUET 3HAYCHM, OTBEYAOUINX 3aJaHHOMY ycnoBHio. OOpaboTka



OonpmMx HaOOpPOB  JNaHHBIX. UYHMCIEHHOE MOJENMpPOBaHUE B

SJICKTPOHHBIX Ta6n1/1uax
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