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1. Conep:kaHue yueOHOro nmpeamera

Coaep:xxanue o0yueHusi B 7 Kjacce

Hugposast rpaMOTHOCTDL

KomnbloTep — yHHBepcaabHOe YCTPOHCTBO 00padO0TKH JAHHBIX

KomneroTep — yHUBepcajibHOE BBIYMCIMTEIBHOE YCTPOWCTBO, paboTarolnee Mo nporpaMme.
Tunvr KoMNBLIOMEPOB: NEPCOHANbHBIE KOMNBIOMEPYI, 6CHIPOCHHbIE KOMNBIOMEPDI, CYNEPKOMNLIOMEP .
Mobunvnsie ycmpoiicmea.

OcCHOBHBIE KOMITOHEHTBI KOMITbIOTEpa M HX HasHadeHue. Ilpomeccop. OmnepatuBHas u
JOJITOBPEMEHHAsI TaMsiTh. YCTpOICTBa BBOAAa M BbIBOJA. (CeHCOpPHuiil 6600, OAMYUKU MOOUNLHBIX
yempoticms, cpeocmea 6uomempuyecKkoli aymeumuurayuu.

Hcmopus pazeumus KOMRbIOMEPOS U NPOSPAMMHO20 obecneyens. 11oKkonenus KoMnbIomepoe.
Coepemennvie menoenyuu pazeumis Komnsiomepos. CyneproMnuiomepbi.

Iapannenvnvie svryucienus.

ITepconanphubiii  kommbtoTep. Ilpomeccop M ero XapakTepuCTHKH (TakTOBask YacToOTa,
paspsnHOocTh). OnepaTuBHas namATh. JloaroBpeMeHHas maMsaTh. Y CTpOHCTBa BBOAA U BbiBoAa. O0BEM
XPaHUMBIX JAHHBIX (ONepaTHUBHAS MAaMITh KOMIIBIOTEPA, KECTKUI U TBEPAOTEIbHBIN TUCK, TTOCTOSHHAS
naMATb CMapTPOHA) U CKOPOCTh NOCTYTA ISl PA3JINYHBIX BUIOB HOCUTEJIEH.

Texnuka Oe3omacHOCTH U NpaBuiia padbOTHI HA KOMITBIOTEpE.

IIporpamMmmbl H faHHBIE

IIporpammuoe o0ecrieuenne KommbproTepa. llpukiamHoe mporpaMMHOe —obecredeHue.
CucremHoe nporpamMMmHoe obecriedeHre. CUCTeMbI IPOrpaMMUPOBaHUs. [Ipasoeas oxpana npocpamm u
dannvix. becinatHble U ycnoBHO-OecriaTHbIe porpaMmbl. CBOOOIHOE MPOrpaMMHOE OOecCTIeueHue.

@aiinel 1 manku (katanoru). Ilpunnune! noctpoenus ¢aiinoseix cucreM. [lonHoe nms ¢aiina
(manku). Ilyte x ¢afiny (manke). Pabora ¢ ¢Qaiinamm u karajsoramMu CpeacTBaMHU OIEPALMOHHOM
CHCTEMBI. CO37aHMe, KOMHMPOBAHUE, NEepeMEelLIeHNe, NepEeUuMEeHOBaHNe U ynajeHue (aiioB M Marok
(xaranoros). Tunel ¢aiinos. CsolicTBa (aiinos. XapaktepHble pasMepn! (aiiIoB pa3IMUHBIX THUIIOB
(cTpaHMLIa TEKCTa, 3JIEKTPOHHAsI KHUTa, (pororpadusi, 3amuch MeCHH, BUICOKIIUI, MOJTHOMETPAKHBIN
¢unbpm). Apxusanus naHHbIX. Mcnonp3oBanue nporpaMM-apxusatopos. @aitnosslit Mmenemxkep. Ilonuck
¢aiinos cpencTBamMu ONepaliOHHON CHCTEMBI.

KomneroTepHble BUPYCBHI U APYTHE BPENOHOCHBIE MporpaMmbl. IIporpammel A 3aliUThI OT
BHPYCOB.

KomnbrotepHbie ceTu

Oobveodunenue xomnviomepos 6 cems. Cerb MuTepHer. Beb-cTpannna, BeO-caiir. CTpykTypa
anpecoB BeO-pecypcos. bpaysep. Ilouckosrie cucremsl. [Tonck napopmaruy, 1o KIKOYEBbIM CIOBAM, U
no m3o0pakenuto. JloctoBepHocTh MH(POpMaLINH, TONyYeHHON U3 MHTepHeTa.

CoBpeMeHHbIE CEPBUCH HHTEPHET-KOMMYHHUKAIUH.

CereBoii sTHKeT, 0a30Bble HOPMBI MH(POPMALMOHHON 3THUKU U IpaBa Npu paboTe B ceTu
Wnrepuer. Ctparernu 6e3onacHoro noseaenus B UHTepHere.

Teopernueckne 0CHOBbI HH(POPMATHKH

HNudpopmauns u nanGpopManHOHHbIE MPOLECCHI

HHupopmanyst — O1HO U3 OCHOBHBIX IMOHATHI COBPEMEHHOM HAYKH.

Wndpopmanyst kak cBeleHMs, NpeIHA3HAUEHHbIE AT BOCIPUSTHS YEJIOBEKOM, U MH(OpMALHs
KaK JaHHbIE, KOTOPbIE MOTYT ObITh 00pa0OTaHbl aBTOMATU3UPOBAHHON CUCTEMOI.

JIMCKPETHOCTb NaHHBIX. BO3MONICHOCHb ONUCAHUSL HENPEPLIGHBIX 00BLEKMO6 U NPOYeccos ¢
HOMOWBIO OUCKPEMHBIX OAHHBIX.

HNHpopmManioHHbIe TPOLECChl — IPOLECCH], CBA3aHHbIE C XpaHEHHEM, NpeoOpa3oBaHUEM U
nepenaven JaHHbIX.

IIpeacraBnenne nnpopmannu

Cumson. Andasur. Momnocts andasura. PaznooOpasue s13b61k0B 1 andasutos. EctecTBeHHbIE
u (QopmanbHble S3bIKU. AJ(aBUT TEKCTOB Ha pycckoM si3bike. JIBomunbli andasur. Komuuectso
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHauMii) (PUKCHpPOBAHHOW JIMHBI B JIBOMYHOM ali(paBuUTE.
[IpeoOpaszosanue modoro andasuta kK ABOMYHOMY. KOJIHMUECTBO pa3iMUHBIX CJIOB (DPUKCHPOBAHHON
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IUTUHBI B a()aBUTE ONPEAeNEHHON MOITHOCTH.

Konmnposanne cuMBOJIIOB OHOTO angaBUTa € MOMOIIBIO KOMOBBIX CJIOB B APYroM ajipaBuUTE;
KOz1oBasi Tabynia, JeKOJUPOBAHHE.

JBownunslil kox. IIpencraBnenne faHHBIX B KOMITBIOTEPE KaK TEKCTOB B IBOMYHOM ajdasure.

HNnpopmannonHelii 00bEM TaHHBIX. BUT — MUHUMAaNbHAs €AMHUIIA KOJINYeCTBAa HHPOPMALUU —
ABOUYHBIN paspsa. Enuxune! nsmepenus nHGopMarmoHHoro o0bwémMa naHHbIX. but, Oaiir, kumobairT,
MerabaiT, rurabaiT.

Cropocme nepeoauu Oannsix. ETUHULIBI CKOPOCTHU MEpeIavn JaHHBIX.

Konmnposanue TtexctoB. PaBHOMepHblii kon. HepasHomepnbiii kon. Koouposxka ASCIL
Bocemubutheie komuposku. Ilonstne o xomupoBkax UNICODE. JlekomupoBanue cooOmeHuit c
HCIIOJIb30BAHUEM PABHOMEPHOTO U HEpaBHOMEPHOTO kofa. MHpopMaunoHHbIH 00BEM TEKCTA.

Hckancenue unghopmayuu npu nepeoave.

Obwee npedcmasnenue o YuPGpPoeom npeocmaeieHul ayouo6U3YaAIbHbIX U OPYUX HENPEPLIGHBIX
OQHHUIX.

Konuposanue sera. l{perossie Mopenu. Moaens RGB. I'nybuna koguposanus. [lanutpa.

PactpoBoe u BekTOpHOE mnpencrapieHue msodpaxenuil. [lukcens. Oyenka ungopmayuonnozo
00BéMa epaguyeckux OAHHBIX O PACMPOBO2O UZ00PANCEHUSL.

Konnposanue 3Byka. PazpsnHocTh 1 yactoTa 3anucu. Konuuecmeo Kananoe 3anuci.

Oyenka KonuuecmeenHvIX NAPAMEMPOS, C6A3AHNBIX C NPeOCMABIeHUEM U XPAHEHUEM 36YKOBbIX
¢aiinoe.

HNupopmanHOHHDBIE TEXHOJIOTHH

TexcToBbIE AOKYMEHTDI

TexkcToBble NOKYMEHTBI M WX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHMUa, ad3al, CTpOKa, CIOBO,
CHUMBOII).

TexkcToBEBIN poLECCOpP — HHCTPYMEHT CO3/IaHMs, PEJAKTUPOBAHUA U (POPMATUPOBAHHS TEKCTOB.
IIpaBuna HaGopa Texcra. PemaktupoBanme tekcra. CoiictBa cumposio. Illpudgt. Tumer mpudros
(pyOnenble, ¢ 3aceukamu, MoHouMpuHHBbIE). [lomyxupHoe u KypcuBHOe HauepraHue. (CBoiicTBa
ab3aues: rpaHuLbl, ad3alHBIA OTCTYN, WHTEepBas, BbIpaBHHUBaHuUe. lapamerprl crpanuubl. Ctunesoe
dbopmarupoBanue.

CtpykTypupoBanue HHGOPMALMH C TIOMOLIBIO CITUCKOB U Tad-1ull. MHOTOypOBHEBBIE CITUCKU.
JHobasnenne TabauI B TEKCTOBbIE JOKYMEHTHI.

BcraBka wu300pakeHHii B TEKCTOBbIE MOKyMeHThI. OO0TekaHne H300paKEHUN TEKCTOM.
BxoroueHne B TEKCTOBBIN JOKYMEHT Aua-rpamm, (popmy1, HyMeparyy CTPaHHLl, KOJOHTUTYJIOB, CChUIOK
u 2Ip.

IIposepka mpasonucanus. Paccmanoska nepernocos. 1'onocosoii 6600 mexcma. Onmuueckoe
pacnosnasanue mexcma. KomneroTepHelii nepeson. Mcnonp3oBanue cepBucos cetu MHtepHer aus
00paboTKu TeKCTa.

KomnbrorepHas rpaduxa

3HaKOMCTBO ¢ TrpaduuecKuMu pemakropamu. PactpoBbie pucyHku. HMcnonb3oBanue
rpadpuuecKux MPUMHUTUBOB.

Omnepanyu penakTupoBaHus rpauyeckux OOBEKTOB, B TOM uucie LUPOBBIX (pororpaduii:
U3MEHEeHHe pa3Mepa, oOpe3Kka, MOBOPOT, OTpaxkeHue, pabora ¢ obnacTsaMu (BbIIeNeHNE, KOIMPOBAHUE,
3aJIUBKa L[BETOM), KOPPEKIIHS LIBETA, IPKOCTU M KOHTPACTHOCTH.

Bexropnas rpaduka. Co3nanne BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU CPEICTBAMHU TEKCTOBOTO
poLeccopa Wid APyrux nporpamm (npiokenuii). JloOaBneHne BEKTOPHBIX PUCYHKOB B TOKYMEHTBHI.

MyabTHMeAUHHBIE PE3eHTALMHU

IMoaroroBka MynpTUMeaniitHBIX mnpeseHtauuid. Cnaiin. JlobaBneHue Ha criaiin Tekcra H
nu3zobpaxkenuit. Pabora ¢ HECKOJNIBKUMHU ClaiiiaMu.

JlobaBienne Ha ciaiig ayAuOBH3YyaJbHBIX JaHHBIX. AHUMAIMs. [ unepcchuiku.

Coaep:kanue o0yueHus B 8 Kiiacce
TeopeTnueckue 0CHOBbI HH(POPMATHKH



Cucrembl cUHCJICHHUS

Heno3unmonssle 1 MO3MLMOHHBIE cUCTeMbl cuncienus. Andasur. OcHoBaHue. Pa3zpépHyTas
dopma 3amucu umucna. IlepeBon B OECATUYHYIO CHCTEMY YHCEN, 3alUCAHHBIX B JPYTHX CHUCTEMax
CUMCIECHUS. Pumckas cucmema cuucieHusi.

JBonunas cucrema cuucienus. Ilepeson ueneix uncen B npegenax or 0 no 1024 B nBondHyr0
cucreMy cuncnenus. Bocemepuynas cuctema cuucnenus. [lepeBon uncen n3 BOCbMEpUYHON CHCTEMBI
B JIBOMYHYIO U JECATHYHYIO cucTeMbl U oOpartHo. IllecTHanuarepuynas cucreMa cuucienus. Ilepeson
qrcea M3 LIECTHAALATEPUYHON CHCTEMBI B ABOWYHYIO, BOCBMEPHYHYIO H JECATUYHYIO CHCTEMBI H
oOpatHo.

Apudmernueckue oneparui B JBOUIHONH CUCTEME CUNUCIICHUS.

DJIeMeHTbl MATEeMATHYECKOH JIOTHKH

Jlornyeckue BbICKa3bIBaHUs. JIornueckre 3Ha4YeHUs BHICKa3bIBAHUN. DJIEMEHTAPHBIE U COCTABHbIE
BBICKa3bIBaHUs. Jlormueckue omepauuu: «u» (KOHBIOHKLUS, JIOTUYECKOE YMHOXEHHUE), U
(IM3BIOHKLMS, JIOTMYECKOe CJIOXKEHHE), «He» (Jormueckoe oTpuuanue). llpuopurer JOrmdeckux
onepaunii. OnpeodeneHue UCMUHHOCIIU COCMABHOZO BbICKA3BIBAHUS, €Cl  U3BECHIHbI  3HAYEHUS!
UCIIUHHOCU  BXO0AUUX 6 He2O 21eMeHmapHuix 6vickazvianuti. Jlormueckue Belpaxenus. [Ipasuna
3aITMCH JIOTUYECKUX BblpaxkeHuil. [locTpoenne Tabiui HCTUHHOCTH JIOTHUECKUX BBIPAKEHHH.

Jloruueckue 31eMeHTbl. SHAKOMCMEO ¢ N102UYEeCKUMU OCHOBAMU KOMRbIOMmepa.

AJITOPUTMBI H IPOrPAMMHPOBAHHE

HcnoaHnTe/ M H ANrOpPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIHH

ITonsstue anroputma. HMcmonmHuTtenu anroputMoB. ANTOPUTM Kak IUIAH  YIIPABJIEHUS
UCTIOJTHUTENIEM.

CaoiictBa anroputma. CrocoObl 3amucu anroputMa (CJIOBECHBIH, B BHAE OJOK-CXEMB,
nporpaMma).

AnropurMuueckue KOHCTpykuuu. KoHCTpykuus «cinenoBaHue». JIMHEMHBIH —alrOpUTM.
Oepanuvyennocms — TUHEHHBIX — WI2OPUMMOG:  HEBO3MOICHOCIL — NpeoyCMOmpems — 3a6UCUMOCHIb
HOC1e008aMENbHOCIU GLINOIHACMBIX OCUCMBU OM UCXOOHBIX OAHHBIX.

KoHcTpykimst «BeTBIE€HHEY: TOJHAs W HerosHas (opMbl. BbINOSHEHHE W HEBBINOJHEHHUE
ycioBHst (MCTUHHOCTD U JIOXKHOCTB BbICKa3bIBaHUsA). [IpocThie u cocTaBHBIE YCIOBUS.

KoOHCTpyKIIMST «IIOBTOpEHMs»: ILHMKJIBI C 3aJaHHBIM YHUCJIOM IIOBTOPEHHUH, C YCJIOBHEM
BBITIOJIHEHUS, C TIEPEMEHHOMN LIUKJIA.

PazpaboTtka 1y (OpMambHOrO HCIONHHUTENS AIrOPUTMa, MPHUBOASLIETO K TpedyemMomy
pesynbTaTy NpPHU KOHKPETHBIX MCXOIHBIX JAaHHBIX. Pa3paOoTka HECIOXKHBIX aJrOPUTMOB C
UCTIOJIb30BAHUEM LIUKJIOB U BETBJICHHH JJIs1 yIpaBieHus (pOpMaIbHBIMU HUCIIOIHUTENSAMH, TAKUMH Kak
PoGor, UYepemamka, YepréxHuk. BbImonHeHHe aaropuTMOB BPYYHYI0O U Ha KOMIIBIOTEpE.
CunTakcuueckue u jornyeckue omroOku. OTkaspl

SA3bIK NporpaMmMHpoOBaHHS

Azeik nporpammuposanus (Python, C++, Ilackans, Java, C#, IlIkonbHbI ANropuTMUYECKUI
A3bIK).

Cucrema nporpaMMHpOBaHUs: PEAAKTOP TEKCTA MPOrpaMM, TPAHCIATOP, OTIAAUHUK.

ITepemenHast: Tum, ums, 3HaueHue. Llenple, BEIECTBEHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.

Omneparop npucBanBanus. ApudMeTHIECKUE BRIPAKEHUS U OPSIOK UX BerYucaeHus. Onepanun
C LIEJIBIMH YUCJIAMH: LIEJIOYUCICHHOE AEJICHHEe, OCTATOK OT JEJICHHUS.

Bersnennsa. CocrtaBHbple yCIOBHS (3aICh JIOTMUECKMX BBIPAKEHMH Ha H3y4aeMOM  SI3bIKE
nporpammupoBanust). HaxoxxneHne MUHUMyMa 1 MaKCUMyMa U3 ABYX, TPEX U 4eThIpEx uncen. Pemenue
KB/IPaTHOTO YPaBHEHMsI, UMEOIIETO BEIECTBEHHbIE KOPHHU.

Juanorosasi OTJaAKa NPOTrpaMM: IIOMIATOBOE BBIMOJIHEHHE, NMPOCMOTP 3HAYEHUN BEJIMYUH,
OTJIaIOYHBIN BBIBOJI, BBIOOP TOUKH OCTAHOBA.

Hukn ¢ ycnosuem. Aneopumm Eexnuoa 0 HaxodxicoeHus Hauboasuie2o oouge2o oeumelis 08yx
Hamypanvusix yuce. Pasouenue 3anucu HamypansHO20 YUcia 6 NO3UYUOHHON cucmeme ¢ OCHOBAHUEM,
MeHvuium unu pasuvim 10, na omoenvusie yugpoi.

ukn ¢ mepeMeHHOH. ANTOpUTMBI MPOBEPKH IEIMMOCTH OIHOIO LEJOro 4Hcia Ha JIpyroe,
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NPOBEPKH HATYPAJbHOTO YHCNIA Ha MPOCTOTY.

OO6pabotka cUMBOJBHBIX HaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) nepeMeHHble. [locuMBONbHAS
oOpaborka crpok. ITomcuér 4YacToThl MOSBIEHHS CHUMBOJIA B CTpoke. BcrpoeHHble GyHKIMM IS
00paboTKH CTPOK.

AHAJU3 aJITOPUTMOB

OmnpeneneHrie BO3SMOXKHBIX Pe3yJIbTaTOB PabOTHI AITOPUTMA MPH TAHHOM MHOMKECTBE BXOJHBIX
TAHHBIX; OTIPEeNICeHNEe BO3MOXKHBIX BXOIHBIX JAHHBIX, IPUBOISAIINX K TAHHOMY Pe3yIIbTaTy.

Coaep:xkanue 00yueHnus B 9 kiacce

Hu¢posast rpaMOTHOCTH

I'nodanbHas cerb UHTepHET U cTpaTernu 0€30MacHOrO NoBeAeHUsl B Heil

I'nobanvhast cerp HWarepner. IP-ampeca y3moB. CereBoe XpaHEHHME IAHHBIX. MeETOIBI
WHIMBUAYAJIBHOTO M KOJUIEKTUBHOIO pa3MelleHus HoBol nHpopmanmu B cetn MuTepHer. bonbume
naHHble (MHTEPHET-IaHHbIE B YACTHOCTH, JaHHBIE COLIUAJIbHBIX CETeH).

ITonsitue 06 nHPOpPMaLMOHHON Oe30macHOCTH. YTpo3bl HHPOPMALMOHHON 0€30MacHOCTH NPHU
pabote B rnodanbHOM ceTn U MeTob! nporuBoneiicTeus uM. [lpaBuna OezonacHo ayTeHTH(UKALNH.
3amura nuuHON nHpopMmanuu B cetn MHTepHeT. besonacHsle cTpaTterun noseneHus B cetu MHTEpHET.
IIpenynpexaeHne BOBJEUEHHS B AECTPYKTUBHBIE W KPUMHHAJIbHBIE (POPMBI CETEBOH AKTUBHOCTHU
(xubepOysumHT, QUIIMHT U Ap.).

Pabota B uH(pOpMaLIHOHHOM NPOCTPAHCTBE

Buner nesrenbHoctu B cetu MHTepHer. MHTEpHET-CEPBUCH: KOMMYHHMKALIMOHHBIE CEPBUCHI
(mouroBast ciyx0a, BUIEO-KOH(PEPEHII-CBA3b U T. I.); CIPABOUHBIE CIYKOBI (KapThl, paCIIMCAHUS H T.
I.), TIOMCKOBBIE CIIY)KOBI, Ciy>kObl OOHOBIEHUs mporpamMMHoro obecneueHust u ap. CepBuck
rocyaapcTBeHHbIX yciyr. OOnaunble XpaHmiuma pnaHHbIX. Cpencrsa COBMECTHOWH pa3padoTku
noKyMeHTOB (oHnaiH-oducsr). [IporpammHoe obecniedeHne kak BeO-CepBHIC: OHJIAHOBBIE TEKCTOBBIE U
rpaduyuecKkre peaakTopbl, Cpeabl pa3paboTKu Mporpamm.

Teopernueckue 0CHOBbI HH(POPMATHKH

MopaeupoBaHue KAK MeTO/ MO3HAHHUS

Mopnens. 3amauu, pemraemble ¢ MOMOLIBI MoxenupoBaHusi. Kiaccupukammum mopeneit.
Marepuanbhble (HaTypHble) U MH(OPMALMOHHBIE Mozenu. HempepbiBHbIE W IHUCKPETHBIE MOJEINH.
Hmumayuonnvie mooenu. Urposbie monenu. OLieHKa aieKBaTHOCTH MOJIENN MOJEINPYEMOMY OOBEKTY
U LIEeJISIM MOJZIETTMPOBAHUS.

Tabmuunasie Mmonenu. Tadnuma Kak MpencTaBieHne OTHOLICHMS.

ba3bl nanuex. OTOOP B TaONMILIE CTPOK, YAOBIETBOPSIIOIINX 3aJaHHOMY YCJIOBHIO.

I'pad. Bepumna, pedpo, nyrs. OpueHTHpOBaHHbBIE 1 HEOpUEHTUPOBaHHBIE rpadrl. JlmnHa (Bec)
pebpa. Becosas marpuna rpada. nuHa mytu mexay BepurHaMu rpada. Ilouck ontumanbsHOro nyTH B
rpade. HauanpHast BepiinHa (MCTOYHMK) U KOHEYHas BEpIIMHA (CTOK) B OPUEHTUPOBAHHOM rpade.
Brruucnenue konnuecTsa nyTel B HAPABICHHOM al[UKJIMYECKOM Trpade.

Hepeso. Kopens, BepimuHa (y3en), nuct, pedbpo (ayra) aepesa. Breicora nepesa. Ilomnepeso.
IIpumepr! ucnonb3oBanus nepesbeB. [lepedop BapraHTOB € MOMOLIBIO 1epeBa.

ITonsiTue MaremMaTuueckoil Mozenu. 3amadd, pelaeMble C TOMOIIBI0 MaTeMaTHYECKOTro
(xoMIIbIOTEpHOr0) MoAenupoBaHusi. OTiIMUNE MaTEMAaTUYECKOH MOAENH OT HATYPHOH MOAENH U OT
CJIOBECHOTO (JIUTEPATyPHOTr0) OMHICAaHUs OOBbEKTa.

OTtanbel KOMIBIOTEPHOIO MOJEIMPOBAHUSA. MOCTAHOBKA 3a7ayH, MOCTPOEHHE MAaTeMaTHUECKOM
MOJIENI, TPOrpaMMHAasl peaiu3alusi, TeCTUPOBAHMUE, NPOBENEHHE KOMIIBIOTEPHOIO 3KCIIEPHMEHTA,
aHaJIN3 ero pe3yJbTaTOB, YTOUHEHUE MOJIEIIH.

AJITOPHTMBI H IPOrpAMMHPOBAHHE

Pa3paboTka anropuTmMoB M NporpamMm

Pazbuenue 3aoauu na noozadauu. CocraBieHne aJropuTMOB U MPOrPaMM C UCTOJIb30BAHUEM
BETBJICHUH, IIMKJIOB M BCIIOMOTATENbHBIX AJITOPUTMOB Ul YIPAaBJI€HUs HCronHUTENneM PoOor umm
APYTUMH MCIIOJHUTEISIMY, TaKUMH Kak Uepenarka, UepTEXHUK U Ap.

Tabnuunble BenmunHbl (MaccuBbl). OnHOMepHBIE MaccuBbl. COCTaBIeHNE U OTJIAAKA IPOrPamMM,
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peaNu3yIoMNX THUIIOBbIE AJITOPUTMbI OOpPaOOTKH OIHOMEPHBIX YHCIOBBIX MAacCHBOB, HA OAHOM H3
A3bIKOB niporpammupoBanust (Python, C++, ITackans, Java, C#, IlIkonpHbIil AnropuTMudeckuii A3bIK):
3aII0JIHEHHE YHCIIOBOIO MACCHBA CITyYaifHBIMHU YHCIIAMH, B COOTBETCTBHHU C (POPMYIIOH MK ITyTEM BBOJA
YHCeN, HAXOXK/IEHNUE CyMMBbI 3JIEMEHTOB MACCHBA; JIMHEHHBIN IMOUCK 33JaHHOTO 3HAYEHUs B MACCHBE;
MOJCUYET 3JIEMEHTOB MAaCCHBa, YAOBJIETBOPSIOIINX 33JaHHOMY YCJIOBHUIO; HAXOXKAEHNE MUHHUMAJIbHOTO
(MakcuManbHOrO) 3yeMeHTa MaccuBa. COpTUPOBKA MacCHBA.

OO6paboTka MOTOKA JAHHBIX: BBIYMCIEHHE KOJMYECTBA, CYMMBI, CPEIHEro apu(pMeTudeckoro,
MHHMMAJbHOTO M MaKCUMAJbHOTO 3HAYEHMs 3JIEMEHTOB IOCJIENOBATENBbHOCTH, YAOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO.

YnpasJenue

VYnpaenenune. Curnan. OOpaTtHast cBsi3b. [lonyuenue cuenanoé om yuppossvix Oamyuxos
(kacanus, paccmosnus, céema, 36yKa u op.). Ilpumepsl UCIIONB30BaHMS PUHIUIIA OOPATHON CBSI3U B
CHUCTeMax yMPaBJICHUS TEXHUYECKHMMU YCTPOWCTBAMHM C TIIOMOIIBIO JAaTYMKOB, B TOM HYHCIE
B pOOOTOTEXHUKE.

ITpumepbl pOOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YIPABIECHUsS IBIDKEHHEM B TPAHCIIOPTHOM
CHCTEME, CBapOuYHas JIMHMSA AaBTO3aBOAA, ABTOMATH3MPOBAHHOE VIIPaBJIEHHE OTOIUIEHUS JIOMa,
ABTOHOMHA$ CUCTEMA YIIPaBJICHHs TPAHCIIOPTHBIM CPEICTBOM H T. I1.).

HNupopmanHOHHbIE TEXHOJIOTHH

DIeKTPOHHBbIE TA0JIMLbI

ITonsitue 00 >7€KTPOHHBIX Tabmuuax. TUMBl AaHHBIX B sA4YeHKax SJIEKTPOHHOH TaOMUIIBI.
PenaktupoBanue u ¢QopmarupoBanue Tabmui. BcTpoeHHble (QyHKLMH 11 TOMCKAa MaKCUMyMa,
MHHMMYMa, CYMMBbI U cpenHero apudpmerndeckoro. COpTUPOBKA JAHHBIX B BBIIEJIEHHOM IHAIa30HE.
ITocTpoenne guarpamm (rucrorpamma, Kpyromash nWarpaMma, TO4Ye€4yHasi nauarpamma). Beibop Twuma
IMarpaMMbl.

IIpeobpazoBanue (opmyn mpu komnupoBaHuH. OTHOCUTENbHAst, aOCONIOTHAs U CMeIlaHHas
anpecanus.

VYCnoBHBIE BBIYUCICHUS B 3JEKTPOHHBIX Tabmuiax. CyMMHUpOBaHHE U TOACYET 3HAYEHUI,
OTBEYAIOIIUX 3a7aHHOMYy ycioButo. OOpaborka Oonpmimx HaOOpPOB HaHHBIX. UMCIeHHOE
MOZIEIUPOBAHKE B 3JIEKTPOHHBIX TAOIUIIAX.

HNudopmannoHHbie TEXHOJOTHH B COBPEMEHHOM 00111eCTBe

Ponp uHOpOpMAIMOHHBIX TEXHOJOTMH B pa3BUTUM SKOHOMUKHM MHpA, CTPaHbL, PETHOHA.
OTxpbIThie 00pa30BaTEIbHBIE PECYPCHL

IIpodeccun, ca3anHble ¢ THOOPMATUKON U HH(OPMAIIMOHHBIMU TEXHOJIOTUAMU: BeO-IH3aliHep,
NPOTPaMMHUCT, Pa3pabOTUYUK MOOUIIBHBIX MNPWJIOKEHHUH, TECTUPOBIIUK, APXUTEKTOP NPOTrpam-MHOTO
o0ecriedeHus1, CIIeUaNNCT 110 aHAINU3Y JAHHBIX, CUCTEMHBINA aIMUHUCTPATOP.

2. IlnanupyemMble pe3y/bTaThl OCBOEHHS y4e0OHOro npeamera

JIn4HOCTHBIE Pe3yabTATHI:

e MOTHBAaLUS K OOYYEHHUIO U LIeJICHAIPAaBIIEHHOH MO3HABATEIbHON 1€ TENbHOCTH,

e cobmoaeHne npasul O€30MaCHOCTH, B TOM YHCJIE€ HABBIKH O€30IIaCHOTO MOBEJCHUS B UHTEPHET-
cpene,

® [OBBILIEHHUE YPOBHS CBOEH KOMIIETEHTHOCTU Y€PE3 MPAKTUYECKYIO NEATEIbHOCTh, B TOM YUCIIE
YMEHHUE YUUTLCS Yy APYTUX JIIOAEH,

® OCO3HAaHHUE CBOUX AE(ULMTOB U MPOSIBIEHUE CTPEMJIEHNUS K UX MPEOOJICHUIO,

® CaMOpPAa3BUTHUE, YMEHUE CTABUTh JOCTHUXKUMBIE LIEJIU U CTPOUTH PEAJIbHBIC JKU3HEHHBIE IIAHBI,

e CrocOOHOCTh Pa3NINYaTh YUeOHBIE CUTYallUH, B KOTOPBIX MOXKHO A€HCTBOBATh CAMOCTOSITENIBHO,
U CUTYaLUH, TOe CIEAYET 3alIPOCUTh IIOMOLID;

e coOmoneHue afeKBaTHON COIMAIbHON TUCTAHLIUU B PA3HBIX KOMMYHUKATUBHBIX CUTYALHAX;

e CrnocOOHOCTh KOPPEKTHO YCTaHABIMBAaTb M OrPAaHUYMBATH KOHTAaKT B BUPTYaJIbHOM
NPOCTPAHCTBE,



CIIOCOOHOCTh PAclO3HaBaTh M IMPOTHUBOCTOATH ICHUXOJOTMYECKONH MaHUMYJSALNUH, COLHUAIBHO
HeOIaronpusiTHOMY BO3IEHCTBHIO B BUPTYAJIbHOM ITPOCTPAHCTBE.

MeTtanpeaMeTHbIE Pe3yJabTATHI:

Ognadenue yrueepcanbHblMU YHeOHIMU RO3HAGAMETbHBIMU OCHCMBUAMU:

BBIABJISITh M XaPaKTEPH30BaTh CYLIIECTBEHHbIC IPU3HAKH B U3y4a€MOM Marepuale,

OTIpeneNATh MOHATHA, 0000IIaTh, YCTAaHABIMBATh AHAJOTHMHU, KJIACCH(PULMPOBATDH, JOTHMUECKU
paccyskaarh, IPUXOAUTh K YMO3AKJIIOUEHNIO (MHIYKTUBHOMY, N€AYKTUBHOMY M 10 aHAJIOTUH) U
nenath O0IKe BbIBOBI,

BBIABIIAITh JePUUUTHI MHPOPMALNHM, NAHHBIX, HEOOXOOUMBIX I PELISHHs IOCTABIEHHOM
3a/1a4y,

yCTaHaBJIMBATh MPUUNHHO-CIIEICTBEHHbIE CBA3U B U3y4aeMOM yueOHOM Marepuale,

C TOMOINBI0 YYMTEN HJIH CaMOCTOATEIbHO BbIOMpATh crocold perneHus ydeOHOH 3amadu
(cpaBHUBATH HECKOJIBKO BAPUAHTOB PEIICHUs, BBIONpATh HANOOJIee OAXONAIINIA);

CO371aBaTh, MPUMEHATh U MPEOOPa30BbIBATh 3HAKU M CUMBOJIBI, MOAEIH U CXEMbI JJISl PEIIEeHUs
yueOHBIX W IO3HABAaTENbHBIX 3a1ad. MpeoOpa3oBbIBaTh OOBEKT M3 UYBCTBEHHOW (POpPMBI B
MPOCTPAHCTBEHHO-TPapUUECKYIO HIIH 3HAKOBO-CUMBOJIMYECKYIO MOZEIIb,

CTPOHUTH pa3zHOOOpa3Hble MH(YOPMAIMOHHBIE CTPYKTYPbI AJISI OMHMCAHUS OOBEKTOB, «UUTATH)
Tabnmuipl, rpaduKy, TUArpaMMbl, CXE€Mbl U T. J., C TIOMOLIBIO YUUTENS WJIH CAMOCTOSTEIBHO
NepeKoANPOBaTh NHPOPMALIUIO U3 OAHOI 3HAKOBOH CUCTEMBI B IPYTVIO,

BbIOMpaTh GopMy mpencraBieHust HHOOPMALIMK B 3aBHCUMOCTH OT CTOSIIIEH 3a1a41, IPOBEPSTh
aIeKBaTHOCTb MONEIN OOBEKTY U LIeJTH MOZIEIUPOBAHUS,

IPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOLIECCOB, COOBITUN M UX MTOCIENCTBUS,;

UCKaTh WM OTOMpaTh MH(POPMALMIO WM AaHHbIE U3 MCTOYHMKOB C YYETOM MNpPeNIOKEHHOMN
yueOHOH 3aa41 U 3alaHHBIX KPUTEPUEB.

Ognadenue yrusepcanbHblMu YHeOHIMU KOMMYHUKAMUGHBIMU OelCHGUAMU:

CTaBUTD AJIs ceOs1 HOBBIE 331a41 B ydeOe 1 MMO3HABaTeNbHON AEATENbHOCTH,

TUTAHUPOBATH IyTH JOCTHXKEHUS Lienel, BbIonpaTe Hanbomnee 3¢h(heKTUBHbIE CIIOCOOB! peIIeHHs
yueOHBIX U TIO3HABATEJbHBIX 337a4;

BJAZIeTh OCHOBAMHM CAMOKOHTpPOJS, CAMOOLIEHKH, TNPHUHATUS PEIIEeHUNl U OCYLIECTBICHHS
OCO3HAHHOTO BBIOOpPA B yueOHOM 1 MIO3HABATEIbHON e TENbHOCTH;

COOTHOCHUTb CBOM JICHCTBHS C IUIAHHPYEMBIMHU PE3YJIBTaTaMH, OCYIIECTBISTh KOHTPOJIb CBOEH
AESITeIbHOCTH B TPOLIECCE AOCTMIKEHUS pe3ynbrara, CrocoObl JEHCTBHII B pamkax
NPEIJIOKEHHBIX YCIOBUH U TpeOOBaHMI, KOPPEKTHPOBATh CBOM NEHCTBHS B COOTBETCTBUU C
WU3MEHSIOLIENCS] CUTYyaluen;

NpeaBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IIPH peLIeHnH yueOHOI 3a1auy;

NOHUMATh MPHUYUHBIL, 110 KOTOPBIM HE ObUI AOCTUTHYT TpeOyeMblil pe3yJbTaT NesATeNbHOCTH,
OTIpeneNsATh NO3UTUBHbIE N3MEHEHHS U HAIPaBJICHHs], TpeOyroIne najabHenIe padoTsr,
OCO3HAHHO OTHOCHUTBCS K IPYyTOMY Y€JIOBEKY, €r0 MHEHHIO,

yMEeTb PU3HABATh CBOE MPABO HA OIIMOKY M TAKOE K€ IPaBO APYroro.

Ognadenue yrusepcaibHbLMU YHeOHIMU PeZY/IAMUBHBIMU OCIICHIGUAMU:

CTaBUTh LM, BBIOMpPATh M CO3/aBaTh AJTOPUTMBI IJIsI PEIIEHUS Y4eOHBIX MaTeMaTHUYECKHX
npolinem;

IUIAHUPOBATh W OCYINECTBISATH  JEATENBHOCTb, HAINPABJICHHYIO HAa peIIeHHe 3ajad
HCCJIEA0BATENLCKOTO XapakTepa.

bopMynupOBaTh M yAep)KHUBaTh yueOHYIO 3a/ady, COCTaBJATH IUIAH M IOCJENOBATEIbHOCTD
JIeVCTBUH;

OCYILIECTBJIATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIMMBIE KOPPEKTHBBI,

KOHTPOJINPOBATD NPOLIECC U PE3YNBTAT Y4eOHOM MareMaTnieckoi 1esaTebHOCTH,



® OIEHMBATh NMPABIJIBHOCTh WM OLIMOOYHOCTD BBIOJHEHUS Y4eOHOH 3amaun, €€ OOBeKTHBHYIO
TPYAHOCTb U COOCTBEHHBIE BO3MOXKHOCTH €€ PELICHMS,

® COOTHOCHUTH CIIOCOO NEMCTBUS M €ro Pe3yNbTar C 3aJaHHBIM 3TAJIOHOM C LENbI0 OOHApPYKEHUs
OTKJIOHEHMI U OTJIMYUM OT 3TaJIOHA,

® MpenBUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH pEIIeHUH yueOHOH 3a1auy;

® T[IOHUMAaTh NPHUYUHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMblil pe3ysbTaT AesTeIbHOCTH,

OTIpeneNsATh NO3UTUBHBIE H3MEHEHHS U HaIPaBJICHHs], TpeOyroIne najabHenIne padoTsr,
perynupoBarb Criocod BBIPAKEHUS SMOLIHHA.

Ilpeomemmnoie pe3ytomameol:

7 kaacce:

NOSACHATh Ha TpUMepax CMBICH MOHATHH «MH(pOpManusy, «MHPOPMALMOHHBIA MpPOLIECC,
«obpaboTka nHpOpMaLN», «XpaHeHne HHpopMaLuy», «repenada HHPOpMaLUNy,

KOIUPOBaTb M JEKOAMPOBaTb COOOIIEHMS IO 3aJaHHBIM MPaBUJaM, AEMOHCTPHPOBATH
NOHUMAaHHE OCHOBHBIX IPHHIMIIOB KOJUPOBaHMSA HMH(OPMALMK PA3IMYHONW NPHUPOIbI (TEKCTOBOM,
rpadpuueckoil, ayauo) npu HeoOXOAMMOCTH € OMOPOH Ha aJrOpUTM;

CpPaBHUBAaTb JJIMHBI COOOILIEHMH, 3alUCAHHBIX B pPa3jM4YHBIX anpaBUTaxX, ONEPHUPOBATH
eNMHULAMH HU3MepeHHs WH(POPMALMOHHOTO O0bEMa M CKOPOCTH IEpelavd AAaHHBIX C OMOPOH Ha
aNIrOpUTM yueOHBIX NEeHCTBUH;

OLIEHUBAaTb M CPAaBHMBATb pPa3Mepbl TEKCTOBBIX, TIpauuecKux, 3BYKOBBIX (aiIOB u
BUIeO(DAIIOB,

NPUBOIUTH TIPUMEPBl COBPEMEHHBIX YCTPOWMCTB XpaHEHUs M Iepenadyd HH(OpMaIuH,
CPaBHUBATh UX KOJMYECTBEHHBIE XaPAKTEPUCTHUKH;

BBIJIEJIATE OCHOBHBIE ATAlbl B UCTOPUU U MOHUMATh TEHACHLMH PAa3BUTHA KOMIIBIOTEPOB U
MPOrPaMMHOTO O0eCTIeUeHus,

MOJIy4aTh U UCTIIOJIB30BAaTh MH(POPMALIHIO O XapaKTePUCTUKAX IIEPCOHAIBHOTO KOMITBIOTEPA U €70
OCHOBHBIX 3JIEMEHTax (MPOLIECCOp, ONepaTHBHAs aMsAThb, TOJTOBPEMEHHAs! aMsITh, YCTPOICTBa BBOIA-
BBIBOJIA),

COOTHOCHTD XapaKTEPUCTHKH KOMIBIOTEPA C 337a4aMH, PELIAE€MbIMH C €0 MOMOIIBIO;

OPUEHTHPOBATHCS B UEPAPXUUECKOHN CTPYKType (aiiioBOM CHCTEMBI (3aHChIBATh OJTHOE MMS
¢aiina (karamora), mytb K (aitmy (kKaTajory) mo MMEIIIeMyCsl OMHCAHUI0 (PailioBOM CTPYKTYpPHI
HEKOTOPOro MH(POPMAILTHOHHOTO HOCUTEJIS);

pabotaThb ¢ QaitnoBoii CUCTEMOI ITEPCOHANBHOIO KOMITBIOTEPA C UCTIOIb30BAHUEM IpaUuecKoro
uHTepdeiica, a HWMEHHO. CO3[aBaTh, KOIUPOBaTh, IE€PEMEINaTh, MEPEHMEHOBBIBATh, VAAIATH H
apXUBUPOBATH (alNIbl U KATAJIOTH;, HCIIOJIB30BaTh AaHTUBUPYCHYIO IIPOrpamMmy;

NPEACTaBIATh  PE3yJNbTaTbl  CBOEH  AEATENBHOCTH B BHIE  CTPYKTYPHUPOBAHHBIX
WITFOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEIUHHBIX MPE3EHTAlNN C OMOPOH Ha ajlropuTM y4eOHBIX
JIENUCTBUMH;

uckarb nHpopmanuro B cetn MHTEpHET (B TOM YHCIIE, 110 KJIFOUYEBBIM CJIOBAM, 110 H300PaskeHHIO),
KPUTUYECKH OTHOCUTBCS K HalIGHHOW MHPOpPMALIMK, OCO3HABAsl ONMACHOCTD IS IMYHOCTU U O0IIecTBa
pacrpoCTpaHeHHsl BPEIOHOCHONW MH(POPMALUK, B TOM YHCIE SKCTPEMUCTCKOTO U TEPPOPUCTUUECKOTO
XapakTepa,

MIOHUMATb CTPYKTYPY aIpecoB BeO-pecypcos;

UCIIOJIB30BaTh COBPEMEHHbBIE CEPBHCH MHTEPHET-KOMMYHUKALUIA,

coOmonars TpedoBanusi OesonacHOM skcrutyarauuu Texaudeckux cpencts UKT; cobmonars
ceTeBOil ATHKET, 0a30BbIe HOPMbI HH(POPMALIMOHHON 3THKH U Mpasa Npu paboTe ¢ MPHIOKEHUSIMH Ha
moObIX ycTpoiicTBax U B ceTu MHTEpHET, BRIOMpaTh Oe30MmacHbIe CTPaTerny MOBEASHHS B CETH,

UMETb MPEACTaBICHNE O BIUSHUM Hcnonb3oBaHus cpeacts MKT Ha 310poBbe mosp3oBaTens u
YMETb MIPUMEHSTh METObI NPOPHUIAKTUKH.

8 ki1ace

NOSACHATh Ha INpHUMEpax pasiMyus MeXOy MO3MLHUOHHBIMM U HEMO3WIHUOHHBIMH CHCTEMaMHU
CUHCJIEHUS,

3alUCBIBATh U CPAaBHUBATb C BU3yaJbHOW omnopoi uensie uuciaa ot 0 no 1024 B pasnuyHbIX
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MO3ULMOHHBIX CHUCTEMAax CYHCIeHus (C ocHoBaHWAMH 2, 8, 16), BBINONHATH apupMeTHUECKHUe
orepaluy HaJl HUIMH C OIOPOil Ha alrOpUTM Y4eOHBIX NeHCTBUH,

OPUEHTHPOBATHCS B TIOHATHSX M ONIEPUPOBATh HA 0A30BOM YPOBHE: PACKPHIBATH CMBICII TIOHSATHIH
C OIMOpPOH Ha NMPUMEPHI «BBICKA3bIBAHUEY, «JIOTHYECKAask ONEPALHsD», JIOTHIECKOE BBIPAKEHHUEY,

3aMMChIBATh JIOTUYECKHE BBIPAXKEHHS C BHU3YAJbHON OMOPON CpaBHUBATH C HCIOIb30BAHUEM
IU3BIOHKINH, KOHBIOHKIIMM U OTPHULAHUS, ONPENENsATh UCTHHHOCTh JIOTMYECKUX BBIPAXKEHUH, €CIH
M3BECTHBI 3HAUYEHUS] HCTUHHOCTU BXOMSAILINX B HETO IMEPEMEHHBIX, CTPOUTh TaOJIHMLIbI HCTHHHOCTHU IS
JIOTUYECKUX BBIPAXKEHUH ¢ OMOpOi Ha oOpaser;

OPUEHTHPOBATbCS B TOHATHAX W ONEPUPOBATH UMH Ha 0a30BOM YPOBHE «HUCIOJHHUTENbBY,
«aJITOPUTMY, KIIPOTrpaMMay, IOHMUMasl PA3HULY MEXIY YIoTpeOJIeHneM 3THX TEPMHHOB B OOBIIEHHOM
peun u B UHPOPMATHKE;

OIUCHIBATH AJTOPUTM PELISHMS 3aa4M Pa3UYHbIMU CIIOCOOaMH, B TOM 4YHCIE B BUIE OJOK-
CXeMBI C OIIOPOii Ha oOpasel;

COCTABJISITh, BBIMOJHATH BPYYHYIO U Ha KOMIBIOTEPE MPOCThIE aAITOPUTMBI C HCIIOJIBb30BAHUEM
BETBJICHUI U LIUKJIOB JIJIs YIIPABJICHUS] UCTIOJTHUTENIIMU, TaKUMU Kak Pobot, Uepenamika, UepTéxHIK;

UCIIOJIb30BaTh KOHCTAHTBl W MEPEMEHHbIE PA3JIMYHBIX THIOB (YHCIOBBIX, JIOTMYECKUX,
CHMBOJIbHBIX ), @ TAK)K€ COZEpIKalINe UX BBIPAXKEHHs C OMOPON Ha o0pasel;, HCIOIb30BaTh ONEPaTop
NPUCBAUBAHUS,

UCIIONB30BaTh MPHU pa3padOTKe MPOrpaMM JIOTHYECKHE 3HAYEHHs], OMEPaly U BBIPAKEHUs C
HUMH C ONOPOH Ha aJrOpUTM MPABUII,

aHAJTU3UPOBATh MPEAJIOKEHHbIE ANTOPUTMBI, B TOM YHCIE OINpPENeNsATb, KaKue pPe3yJbTaTbl
BO3MOXKHBI ITPH 3aJaHHOM MHOXKE€CTBE UCXOJHBIX 3HAYECHUH;

CO3/1aBaTh M OTJAXWBATh MPOTpaMMbl (MIPU HEOOXOIMMOCTH HCIOJIBb30BAHHUEM CIIPABOYHOIO
MaTepuaia) Ha OJHOM U3 s3bIKOB mporpammuposanus (Python, C++, ITackanb, Java, C#, IlIkonbHbIA
AnropurmMudeckuii  SI3bIk), peamu3yroliue NPOCTble aIrOpUTMbl OOPAOOTKH YHCIOBBIX JAHHBIX
C UCTIOJIb30BAHUEM LIMKJIOB M BETBJICHUI, B TOM YHCIIE PEATU3YIOLINE NMPOBEPKY AECTUMOCTH OJHOTO
LIEJIOT0 YHUCJIa HAa JAPYyroe, NPOBEPKY HATYpPaJIbHOTO YWCIA HA MPOCTOTY, BbIAeNeHUs Ludp us
HATypaJbHOTO YUCIIA.

9 kiace

pa3OuBaTh 3amauud Ha IION3aJayud; COCTABJATH, BBIMOJHATH BPYYHYIO M Ha KOMIIBIOTEPE
HECJIOJKHBIE AJITOPUTMBI C HCIIOJIb30BAHUEM BETBJICHHH, LINKJIOB M BCIIOMOTaTENIbHBIX aJTOPUTMOB JJIS
yIpaBJIeHUs] UCTIOJIHUTENSIMH, TaKUMU kak Pobort, Uepenamka, YepTéxHuk ¢ onopoii Ha oOpaser;

COCTAaBJSITh M OTJIAXKMBATh NPOTPAMMBI, PEATH3YIOIIME THUIIOBbIE AJTrOPUTMbI 00padOTKH
YHCJIOBBIX MOCJENOBATENbHOCTEH WM OAHOMEPHBIX YHCJIOBBIX MAacCHUBOB (IIOMCK MAaKCHMYMOB,
MHHMMYMOB, CYMMBbI WJIM KOJIMYECTBA 3JIEMEHTOB C 3alaHHBIMU CBOICTBAMHU C OIOPOH Ha oOpaser Ha
omHOM U3 si3bikoB mporpammupoBanusi  (Python, C++, TIlackans, Java, C#, IllkonbHbIi
AnropurmMudeckuii J3bIk),

ONEepHPOBATh TMOHATUSAMH «MOJAENbY, «MOAETUPOBAHHE», OMNPENENATbh BUIbl MOJENEH;
OLIEHUBATh AJEKBATHOCTb MOJIENIN MOAEIUPYEMOMY OOBEKTY M LIEJISIM MOJEINPOBAHYS,

UCTONB30BaTh rpadbl U AEPEBbsl AN MOIEIMPOBAHUS CHUCTEM CETEBOW M HepapXHuecKon
CTPYKTYPBIL, HAXOAUTh KpaTyaliumii myTsb B rpade;

BBIOMPATH CIIOCOO MPEACTaBIICHUS JAHHBIX B COOTBETCTBUU C ITOCTABJIEHHOM 3a1a4eil (Tabauipl,
cxeMbl, rpaukH, IUarpamMMbl) C HCIHOJb30BAHMEM COOTBETCTBYIOIIMX IPOIPAMMHBIX CPEICTB
00paboTKN JaHHBIX;

UCIIOJBb30BaTh JIEKTPOHHBIE TAOMMIBI AJsi 0OpaOOTKH, aHAIW3a U BH3YAJIM3allMH YHCIOBBIX
JAHHBIX, B TOM YHCJI€ C BbIJEJIEHHEM AMara3oHa TaOJIULbl U YIOPSAOYMBAaHUEM (COPTUPOBKOI) €ero
3JIEMEHTOB,;

CO371aBaTh U MPUMEHSTH (C OMOPOI Ha aNropUTM Y4eOHBIX NEHCTBHI) B 3JIEKTPOHHBIX TaOIUIax
(bopMyJIBI U1 pacYETOB C UCMOIB30BAHUEM BCTPOEHHBIX apupMeTnueckux QyHKUNH (CyMMHUPOBaHHE U
NOACYET 3HAUEHUH, OTBEYAIOIIMX 33JaHHOMY YCJIOBHIO, CpenHee apu(MeTHUecKoe, MOUCK
MaKCHUMaJIbHOTO 1 MUHUMAJIbHOTO 3Ha4€HUs1), aDCOMFOTHON, OTHOCUTENBHOM, CMEIIaHHOH aipecaluy,

UCIIOJIB30BaTh 3JIEKTPOHHBIE TAOIHMLIBI IJIsl YUCIEHHOTO MOZETIHPOBAHHUS B MPOCTHIX 3aa4ax U3
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Teopernueckne 0CHOBbI HHPOPMATHKH

Ilpeocmasnenue unpopmayuu (7 1)

Cumson. Andasur. Momnocts andasura. PasHooOpasue S3bIKOB
u andasutoB. EcrecTBeHHble M (hOpManbHble A3BIKU. AnpaBUT
TEKCTOB Ha PyCCKOM s3bIke. JIBOMUHBIN anaBuT.

KonnuecTBO BCEBO3MOXKHBIX CJIOB  (KOIOBBIX KOMOMHAIUIT)
¢dukcupoBaHHOMN IIHMHBI B ABOMYHOM ajidasute. [IpeobpaszoBanue
nroboro andasura K ABOMYHOMY. KOJIHMUECTBO pa3MYHBIX CJIOB
(buKCHPOBAaHHON IMHBI B aJ1(h)aBUTE ONPEAEIEHHON MOIIHOCTH.

JIMCKpPETHOCTh JaHHBIX. BO3MOXKHOCTh OMUCAHUSI HEMPEPBIBHBIX
OOBEKTOB W TMPOLECCOB C TOMOIIBIO AUCKPETHBIX JAHHBIX.
Koauposanne cuMBOJIOB OHOTO ajihaBUTA C IOMOIIBIO0 KOJOBBIX
CJIOB B IPYToM ajdasure, KogoBast TabJINIA, NEKOAUPOBAHUE.

HNHupopmanoHHblit 00beM NaHHBIX. BUT - MUHMMAaIbHAS eqUHALIA
KonuyecTsa MH(pOpMauuu - ABOWYHBIA paspsn.  EnuHumb
u3MepeHus: MH(POPMAIMOHHOTO O0beMa JaHHBIX. bwur, Oaiir,
kujobaiit, merabaiit, rurabaiit. CkopocTh mepenadyu AaHHBIX.
Enunuiel ckopocTu nepefaydn NaHHbIX.

10

Konuposanue texkcrtoB. PaBHOMepHBbIi kon. HepaBHOMepHBIN
kon. Konuposka ASCIL. Bocemubutasie koquposku. [lonsarue o
konupoBkax UNICODE. J[lexonupoBaHue cOOOIIEHUI C
UCIOJIb30BAHUEM PAaBHOMEPHOIO U HEPaBHOMEPHOIO KOJa.
HNHupopmannioHHbIil 00beM TEKCTa.

HckaxxeHne nHPOpMaLnu NpH nepesaye.

11

Konuposanue nera. Liperossie monenu. Monens RGB. I'mybuna
koauposanus. [lanurpa.

PactpoBoe u BekTOpHOE TpencTaBieHne n3odpaxennii. [lukcens.
Onenka nHPOPMALMOHHOTO 00BeMa rpapUUecKux AAHHBIX IS
pPacTPOBOrO M300pAKEHUSI.

12

OOmee  mnpencraBieHne O  LUPPOBOM  MPENCTaBICHUH
ayIMOBU3YaJIbHBIX U APYTUX HENPEPbIBHBIX TaHHBIX.
Konuposanue 3Byka. PaspsgHOocTh M 4acTOTa  3amuUCH.
KonnuecTBo kaHaJIOB 3aUCH.

OueHka  KOJIMYECTBEHHBIX  I[apaMEeTpOB,  CBSI3AHHBIX  C
NPEACTABICHUEM 1 XPaHEHHEM 3BYKOBBIX (paiiiioB.

bubnuoreka [IOK

Hudposas rpamoTHOCTD (4 1)

13

KomneroTep - yHHBEpCaTIbHOE YCTPOMCTBO 00pabOTKH TaHHBIX.
Komnbrorep - yHUBEPCAIbHOE BBIMUCIUTEIBHOE YCTPOMCTBO,
paboTaroliee 0 IpoOrpamme. Tunbl  KOMIIBIOTEPOB:
MEPCOHANBHBIE  KOMIIBIOTEPBL, BCTPOCHHBIE  KOMIIBIOTEPHI,
CynepKOMIbIOTepbl. MOOMIIbHBIE YCTPONCTBA.

14

OcHOBHbIE KOMIIOHEHTbl KOMIIBIOTEpAa M HUX Ha3HA4YEHHUE.
IIpoueccop. OmepaTtuBHass U JOJTOBPEMEHHas  NaMsATh.
VYcrpoiictea BBOja M BbiBOJAA. CeHCOpHBINM BBOX, MAATUUKU
MOOMJIbHBIX YCTPOICTB, CpencTBa OuomeTpuvecKon
ayTeHTH()UKALUN.

15

HcTopust pa3BUTHSA KOMIIBIOTEPOB U MPOrPAMMHOI0 00ECTIEYEHHUSI.
IToxonenus xomnbroTepoB. COBpeMeHHbIE TEHACHLIMH PA3BUTHS
KOMIBbIOTEpOB. CynepKOMIBIOTEPHI.

12

bubnuoreka [IOK




[TapannenbHble BEIYUCICHUS.

16

Ilepconanphblii koMnbroTep. IIponeccop U ero xapakTepucTUKH
(TakTOBast wacTOTa, paspsAAHOCTh). OmnepaTuBHAas MaMAThb.
JlonroBpeMeHHast maMsiThb. Y CTPOICTBa BBOAA U BbiBoma. O0BbeM
XPaHUMBIX JaHHBIX (OIEPATUBHAS MaMATh KOMITBIOTEPA, KECTKUN
U TBEPAOTENbHBI AMCK, MOCTOSHHAs MamsiITh cMapTdoHA) H
CKOPOCTBb OCTYIA JJIsl Pa3JIMYHBIX BUAOB HOCUTEIIEH.

TexHuka 0€30MacHOCTH U NpaBuiia paboThl HA KOMITBIOTEPE.

IIporpammel u aanHbIe (S 1)

17

IIporpammHoe  obecneueHue  kommbroTepa.  llpukianHoe
nporpamMmmHoe  oOecrnedeHue.  CHUCTEMHOE  IPOTPaMMHOE
obecnieuenne. Cucremsl nporpammupoBanus. [IpaBosas oxpana
nporpaMM M JAaHHBIX. becruiaTHble W yCIOBHO-O€CIIaTHbIE
nporpamMMbl. CBOOOHOE porpaMMHOE OOeCIIeueHue.

18

@aiinel 1 nanku (karanorn). IlpuHiune! noctpoeHust GaitnoBeIx
cucreM. [lonnoe nmsa ¢aiina (manxu). Ilyte k ¢aiiny (manke).
Pabora ¢ ¢aiinamu u karajsoramu CpeacTBaMH OINEPALMOHHON
CHCTEMBI CO3JaHue, KOMUPOBAHUE, nepeMerLieHue,
NepPeUMEHOBaHUE U yajeHue GaiiioB u namnok (KaTajioros).

19

Tunbr ¢aiinos. CsoiictBa (daitnoB. XapakTepHble pa3Mephl
(dalaoB pasNIUYHBIX THIOB (CTpPAaHHIA TEKCTa, JJIEKTPOHHAs
KHUTA, ¢dotorpadus, 3aIUCh MECHU, BUJICOKJIUII,
TOJTHOMETPAXKHBIH (QUIbM).

20

ApxuBauus naHHbIX. Mcnosnbp3oBaHue mnporpamm-apXxuBaTOpPOB.
Qaiinosbiii  menemxkep.  Ilomck  ¢aiinoB  cpencrBamu
ONEepPaLMOHHON CUCTEMBI.

21

KomnbrotepHble BUPYCBI U APYru€ BPEAOHOCHBIE MPOrPaMMBIL.
IIporpaMMmBbl AJisg 3a1UTEI OT BUPYCOB.

bubnuoreka [IOK

HNupopmannoHHBIE TEXHOJIOTHH.

Komnsromepnas zpaguka (3 1)

22

3HaKOMCTBO C rpauUecKUMH penakropamu. PacTtposble
pucysku. Mcnonp3oBanue rpa@uyeckix NpUMHUTHBOB.

23

Omnepanyu pepakTupoBaHus rpapuuecKux 0ObEKTOB, B TOM YHCIIE
udpobix Gpotorpaduii: U3BMEHeHHe pasMepa, oOpe3ka, TOBOPOT,
oTpakeHue, padora ¢ oOnacTsMu (BbIIEJIEHHUE, KONMPOBAHUE,
3aJIMBKa L[BeTOM), KOppEKUUA UBETA, APKOCTU U KOHTPACTHOCTH.

24

Bexropnas  rpapuka. Co3maHue  BEKTOPHBIX  PUCYHKOB
BCTPOEHHBIMH CPEICTBAMHU TEKCTOBOTO MPOIeccopa MIIH IPYTUX
nporpamM (miprioskeHuit). JlobapneHne BEKTOPHBIX PUCYHKOB B
JOKYMEHTBI.

bubnuoreka [IOK

Texcmossie ookymenmpt (7 1)

25

TexcToBBIE TOKYMEHTBI U MIX CTPYKTYPHBIE 3JIEMEHTHI (CTPAHHLIA,
ab3ar1, cTpoka, CJI0BO, CHMBOJI).

TexkCTOBBIN NPOLIECCOP - UHCTPYMEHT CO3/1aHUs, PEIaKTUPOBAHUS
u popMatupoBaHus TekcToB. [IpaBuia Habopa TeKcTa.

26

PenaktupoBanue tekcra. CoiicrBa cumsonoB. pudrt. Tumnsl
mpudToB  (pyOneHele, C 3aceykamMH, MOHOIIUPHHHBIE).
ITony>kupHOE U KypCUBHOE HaUEPTAHHE.

13

bubnuoreka [IOK




27

CpoticTBa ab3aueB: TpaHULbl, a03alHBIA OTCTYI, WHTEPBAJ,
BbIPABHUBAHUE. [TapameTpol CTPaHULIBL CrtuneBoe
dbopmaTupoBaHue.

28

CtpykTypupoBanue HHPOPMALHH C TOMOIIBIO CITUCKOB 1 TA0JIHULI.
MHuoroypoBHeBble cnucku. JloOaBieHue TaOmui B TEKCTOBBIE
JOKYMEHTBIL.

29

BcraBka m3obpaskeHuii B TEKCTOBbe NOKyMeHTHL OOTekaHue
U300paKeHNil TeKCTOM. BKIJIIOUYeHHE B TEKCTOBBIH HJOKYMEHT
ouarpamy, (opmysd, HyMepaluu CTPAHHL, KOJOHTHUTYJIOB,
CCBUIOK U APYTHUX 3JIEMEHTOB.

30

IIposepka npasonucanus. PaccraHoBKa NepeHOCOB.

31

I'onocoBoil BBOX TekcTa. OnNTHUECKOE paclO3HABAHUE TEKCTA.
KomnerorepHsiii nepeson. Mcnonbs3zosanue cepsucos MuTepHeTe
st 00paboTKH TeKCTa.

Myavmumeduiinsie npezenmavyuu (3 4)

32

Iloaroroska MYJIbTUMEIUNHBIX MPE3EHTaLHM. Craiin.
Hobasnenne Ha cnaiin Tekcra u u3oOpaxenuil. Pabora ¢
HECKOJIbKUMU CJIaligaMH.

33

JlobaBneHne Ha claif ay JMOBU3YabHBIX JaHHBIX.

34

Anumanus. [ unepccbuiku.

bubnuoreka [IOK

Hroro
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Teopernueckne 0CHOBbI HHPOPMATHKH

Cucmemst cuucienus (5 1)

HGHOSI/ILII/IOHHbIe nu IIO3ULHMOHHBIC CHCTCMbI CUMCJICHMA.
Andasut. OcHoBanue. PassepHyTtas Qopma 3amucu Hucia.
IlepeBon B O€CATUUHYIO CUCTEMY YMCEJI, 3alIMCAHHBIX B APYTUX
cucTemax cuuciaeHus. PuMckas cucreMa CuuciaeHusl.

JBonuHast cucrema cumciaeHus. lIlepeBon wLenbIx uHcen B
npenenax ot 0 1o 1024 B 1BOUYHYIO CUCTEMY CUUCJICHUS.

Bocbmepuunas cucrema cumcienus. IlepeBony umcen w3
BOCbMepI/I‘{HOfI CUCTEMBI B IBOUYHYIO U JCCATUYIHYIO CUCTEMBI U
oOpartHo.

IlecTtnagnatepuunas cucrema cumcieHus. Ilepeson uucen us
LIECTHAALATEPUYHON CHUCTEMBI B JBOUYHYHK), BOCBMEPUUYHYIO W
JAECATUIHYIO CHCTEMBI U OOPAaTHO.

Apudmernueckue oneparui B JBOUIHONH CUCTEME CUHUCIICHUS.

bubnuoreka [IOK

14




Inemenmuvt mamemamuieckou 10zuxu (6 1)

Jlornueckue BBICKA3bIBAHUS. Jloruueckue 3Ha4YEeHUSI
BBICKA3bIBAHUHN. DJIEMEHTAPHBIE U COCTABHBIE BICKA3bIBAHUS.

Jlornueckue onepanvu: u (KOH"bI'OHKLII/ISI, JIOTHYECCKOEC
yMHOXeHue), "win" (IM3BIOHKINS, JIOTHIECKOe ClIoKeHue), "He"
(JToruyeckoe OTPULIAHNE).

IIpuopurer norumdeckux omnepauuil. OnpeneneHne UCTUHHOCTH
COCTAaBHOI'O  BBICKA3bIBAHUS, €CIM  WU3BECTHbl  3HAYEHUs
VCTUHHOCTH BXOJSALIUX B HErO 3JI€MEHTAPHBIX BbICKA3bIBAHUH.

Jlornueckue  BbIpaxkeHus. IIpaBuna 3amucH  JIOTMYECKHUX
BoIpaxkeHnii. IlocTpoeHue TaOnMMLl HMCTHHHOCTH JIOTHYECKHUX
BBIPAKEHUH.

10

Jloruueckue »jeMEHTBL. 3HAKOMCTBO C JIOTMYECKMMHU OCHOBAMH
KOMIIBIOTEPA.

bubnuoreka [IOK

AJIrOpUTMBI M IPOrPAMMHPOBAHHE.

Hcnonnumenu u anzopummsl. Anzopummuyeckue koncmpykyuu (10 1)

11

ITonsTue anropurMa. McronHuTeN! alropuTMoB. AITOPUTM Kak
TIJIaH YIPaBJIEHUs] UCIIOTHUTEIEM.

1

12

Croiictsa anroputma. CriocoObl 3amucH anroputma (CIOBECHBIH,
B BUZEe OJIOK-CXEMBIL, IPOrpamMma).

13

AnropurMuueckue KoHCTpykuuu. KoHcTpykuusa "ciemosanue'.
JIuneinsiii anroput™M. OrpaHU4YEHHOCTD JTMHEWHBIX aJTOPUTMOB!
HEBO3MOKHOCTb IPEeNyCMOTPETh 3aBUCHUMOCTD
MOCJIEIOBATEIbHOCTH  BBINIOJIHAEMBIX ACUCTBUH OT HCXOIAHBIX
JAHHBIX.

14

Konctpyknmst "BeTBneHue": monHas W HemosiHas (OPMBL
BeinonHeHne ©  HEBBINONHEHHWE YyCJIOBHA (MCTHHHOCTb U
JIOXKHOCTH BbICKa3bIBaHus). IIpocThbie 1 cocTaBHBIE YCIOBUS.

15

Konctpykuust "moBropeHus": LHUKIBI C 3aJaHHBIM 4YHCIOM
MOBTOPEHMIA, C YCJIOBUEM BBIINOJHEHUs, C IEPEMEHHON LIUKJIA.

16

Pazpabotka g QopManbHOrO  HCIOJHUTEIS — AJITOPUTMA,
NPUBOAALIETO K TpeOyeMOMy pe3yibTaTy IpU KOHKPETHBIX
UCXONHBIX JaHHBIX. Pa3pa0oTka HECNOXXHBIX aJrOPUTMOB C
UCIOJb30BAHUEM LUKJIOB W BETBICHUM [JIs1 yNpaBiIeHUsS
(bopManbHBIMU HCTIONHUTEISIMY, TAKUMH Kak PoOot, Uepenaruka,
YeprexxHuk. BpImonHEeHWEe aJIrOPUTMOB  BPYYHYHO W Ha
KoMIbloTepe. CHUHTaKCHUECKUe U JJorndeckre omuoOku. OTKa3bL

bubnuoreka [IOK

A3zvik npozpammuposanusn (12 1)

17

Azpix nporpammupoBanus (Python, C++, Ilackane, Java, C#,
ITxonpHbIHA AnroputMudeckuit S3bIK). Cucrema
NPOrPaMMUPOBAHUS. PENAKTOP TEKCTa MPOrpamM, TPAHCIATOP,
OTJIAAUUK.

18

HepeMeHHaﬂ: TUIl, UMA, 3HAYCHUC. L[e.]'IbIe, BCIICCTBCHHBIC U
CHUMBOJIbHBIC TEPEMCHHBIC.

19

Omneparop mnpucBauBaHusa. ApupMeTHYECKHE BBIPAKEHUA MU
nopsiiok  ux BbuUcHeHuA. Ornepanuu ¢ LENbIMH  YUCIAMU:
LIeJIOYHCIIEHHOE JeJICHUE, OCTATOK OT JIeJICHMUS.

20

Berenenusa. CocraBHble  yCOBUSL  (3alMCh  JIOTHUECKUX
BBIDAKEHUI HAa H3y4aeMOM sI3bIK€ NPOrpPaMMHPOBAHMS).

15
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Haxoxnenne MUHUMyMa U MAKCUMyMa U3 ABYX, TPEX U YEThIPEX
yucen. PemeHune  kBaapaTHOrO  ypaBHEHMs, HMEIOLIErO
BELIECTBEHHbIE KOPHU.

21

Juanorosass OTjanka MOpOrpaMM:. MOLIATOBOE BBINOJIHEHUE,
MPOCMOTP 3HAYCHUN BEJIMYUH, OTJIAJJOUHBII BBIBOJ, BBIOOP TOUKHU
OCTAaHOBA.

22

Hukn c¢ ycnouem. Anroputm EBkimnma nias HaxOXIEHUS
HauOoJbIIero oOIIero NeINTeNsl ABYX HATYPATbHBIX YHCEIT.

23

Pa3Ouenne 3anmucy HaTypaIbHOTO YHCIa B MO3ULOHHON CUCTEME
C OCHOBaHHMEM, MEHbIINM WK paBHbIM 10, Ha OTAETbHBIE HTUDPHI.

24

Lukn ¢ nepeMeHHON. ANTOPUTMBI MIPOBEPKHU ETUMOCTH OTHOTO
LEJIOr0 4MCjia Ha APYroe, MpOBEPKU HATYPaJIbHOTO 4YHUCJIAa Ha
IPOCTOTY.

25

OO6pabotka CUMBOJBHBIX NaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE)
nepeMEHHBIE.

26

IMocumBonbHas obpadoTka cTpok. Iloncyer 4acTOTHI MOSIBICHUS
CUMBOJIA B CTpOKe. BecTpoenubie GhyHKImu aiist 00paboTKH CTPOK.

Ananusz anzopummos (1 1)

27

Omnpenenennie BO3SMOXHBIX PE3YJIbTATOB pabOTHI ANTOpPUTMA TPH
AAHHOM MHOXKECTBEC BXOAHBIX JAHHBIX, OMPEACIICHUEC BO3ZMOXKHbBIX
BXOJIHBIX TAHHBIX, IPUBOAAIINX K JAHHOMY PE3YyJbTaTy.

bubnuoreka [IOK
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Teopernueckne 0CHOBbI HHPOPMATHKH

Mooenuposanue xax memoo no3nanus (9 1)

Monens. BaI[a"II/I, pemacMbI€ C MOMOLIBIO MOACINPOBAHUA.

Knaccuduxammu wmopeneit. MarepuanpHele  (HaTypHble) U
uHpOpMAaLMOHHbIE Mojenu. HenpepbiBHBIE M AMCKpPETHbIE
monenu. Mmuranmonnele mozenu. Mrposele mMonmenmn. OrneHka
COOTBETCTBUSI MOJENU MOJAEIHPYEMOMY OOBEKTY U LM
MOZEIHPOBAHMYS.

I'padp. Bepummna, pebpo, mnyre. OpueHTHpPOBaHHbIE U
HeopueHTHUpoBaHHbie rpadbl. [[nmaa (Bec) pebpa. Becosas
marpuua rpada. JnuHa nmytu Mexnay BepmnHamu rpada. ITouck
ontuManbHOro nytu B rpade. HaganpHast BepimnHa (MCTOYHUK) U
KOHEYHass BeplnHAa (CTOK) B OPHEHTHPOBAHHOM rpade.
Brruncnenue konmuecTsa myTeil B HAaNPaBJIEHHOM allUKINYECKOM

rpade.

Hepeso. Kopens, Bepmmna (y3en), nuct, pedpo (ayra) mepesa.

16

bubnuoreka [IOK




Bricora pepesa. Ilonnepeso. Ilpumepnl ucnonb3oBaHUs
nepesbeB. [lepebop BApHAHTOB C MOMOIIBIO IEPEBa.

Tabnmuunsie monenu. Tabmuia kak MPeaCTaBICHUE OTHOICHHUS.

baser manHpIx. OTOOp B Tabnmme CTPOK, YAOBJIETBOPSIOLINX
3aJaHHOMY YCJIOBHUIO.

Ilonatne wmaremaTudeckoll Monenu. 3anayu, pelaeMble C
MOMOIIBIO MaTEMATHYECKOTO (KOMITBIOTEPHOT'0) MOJIETTMPOBAHUS.
OTnuune mMateMaTU4ecKoil MOAENN OT HaTYypHOW MOnENu U OT
CJIOBECHOTO (JIUTEPATyPHOTr0) OMHCAaHUsT OObEKTa.

OTanbl KOMIBIOTEPHOIO MOJEIMPOBAHUS. MOCTAHOBKA 3aJayy,
MOCTPOCHHE MaTeMaTHUYECKON MOJEIH, IIpOrpaMMHasi
peanu3auus, TECTHPOBaHHUE, IPOBEACHHE KOMIIBIOTEPHOIO
SKCIEPUMEHTA, aHAJIU3 €r0 Pe3yJIbTaTOB, YTOUHEHUE MOJIENH.

AJIrOpUMTMBI M IPOrpAMMHPOBaHHUeE

Pazpabomra anzopummos u npozpamm (10 1)

Paszbuenne 3agaun Ha mopszazauu. CocTaBieHHE AJTOPUTMOB U
IporpaMM C  HMCHOJIb30BAHUEM  BETBJICHMH, LHKJIOB H
BCIIOMOTI'aTeJIbHBIX AJITOPUTMOB Ul YIIPABJICHUS] UCIIOJIHUTENIEM
PoboT mnm apyrummu UCTIONHUTENSAMH, TaKUMU Kak Uepemainka,
YepTeKHUK U APYTUMH.

10

Tabnuunble BenmuunHbl (MaccuBbl). OnHOMEpPHBIE MAaCCHBBL
CocraBnenne U OTJagKa MPOrpaMM, PeaTU3YIOIIUX THIIOBbIE
aNrOpUTMbI 00pPa0OTKM OJHOMEPHBIX HYMCJIOBBIX MAacCHBOB, Ha
OIHOM M3 s13bIKOB mporpammupoBanus (Python, C++, Ilackans,
Java, C#, IlIxonpHelii AnropurMudeckuil S3bIK): 3amojHEHHE
YHCJIOBOIO MacCHBa CIIy4YalHBIMU YHCIIAMU, B COOTBETCTBUHU C
bopmyJiol MK MyTeM BBOAA YHCET

11

CocraBneHne M OTJagKa MPOrPaMM, PEATU3YIOIUX THUIIOBbIE
aNropuUTMbl 00paOOTKM OJHOMEPHBIX HYMCJIOBBIX MAacCHBOB, Ha
OJHOM M3 s13bIKOB mporpammupoBanus (Python, C++, Ilackans,
Java, C#, IllkonbHbINl AnropurMudeckuii SI3bIK): HaxOKaeHHE
CYMMBI 3JIEMEHTOB MAcCHBa, JMHEWHBIH TIOMCK 3aJaHHOTO
3HaYeHWssT B  MAacCHBE, IIOZICYET JJIEMEHTOB  MAacCHBa,
yIOBJIETBOPSIIOIIUX 3aJaHHOMY YCJIOBHIO,

12

CocraBnenne M OTJagKa MPOrpaMM, PEATU3YIOIIUX THUIIOBbIE
aNrOpUTMbI 00pPa0OTKM OJHOMEPHBIX HYMCJIOBBIX MAacCHBOB, Ha
OJHOM M3 s13bIKOB mporpammupoBanus (Python, C++, Ilackans,
Java, C#, IllkonpHbINl AnropurMudeckuil SI3bIK): HaxOKaeHHE
MUHHMaJbHOTO (MAKCHMAJIBHOTO) 3JIEMEHTA MACCHBA.

13

CopTupoBka Maccusa.

14

OOpaboTka MOTOKAa JAHHBIX. BBIMUCIEHHUE KOJUYECTBA, CYMMBbI,
cpenHero apu(pMeTH4ecKkoro, MUHUMAJIbHOTO U MaKCHMAJbHOTO
3HAYEHHsI DJIEMEHTOB TOCJIEOBATENbHOCTH, YIOBJIETBOPSIOIINX
3aJaHHOMY YCJIOBHIO.

bubnuoreka [IOK

Ynpaenenue (2 1)

15

VYmpasnenue. Curnan. ObpatHasi cBsi3b. [loydeHne CUrHaIOB OT
IU(PPOBBIX NAaTUYUKOB (KAacaHUs, PACCTOAHMS, CBETa, 3ByKa H
apyroro). IlpuMeps! HCIIONB30BaHUs MPUHIIUIIA OOPATHON CBSI3U

17
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Paboma 6 ungpopmayuonnom npocmpancmee (2 4)

27

Buner  pestenbHocTM B MHTEpHETE, HMHTEPHET-CEPBUCHI:
KOMMYHHKAIIHOHHBIE CEPBUCHI (IIOYTOBast Ciyk0a, BUAEO-
KOH(EpeHI-CBA3b W JAPYrHe), CIPaBOYHbIE CIYyXKObI (KapThl,
pacnucaHuss ¥ JIPYrue), TOUCKOBBbIE CIYKOBL,  CIyKOBbI
OOHOBJIEHHSI TPOTPAMMHOrO OOeCreueHus U APYrue CIiy>KOBbL
CepBHCHI rOCYJaPCTBEHHBIX YCIYT.

1

28

OO6naunple xpaHwimuma naHHbIX. CpeacrBa  COBMECTHOM
pa3paboTkn  OOKyMeHTOB (OHmaiiH-oduce). IIporpammuoe
obecrieueHne Kak BeO-CEpPBUC. OHJIAHOBBIE TEKCTOBbIE U
rpaduueckre penakTophbl, Cpeabl pa3padoTKH MPOrpamM.

bubnuoreka [IOK

Hroro

34

*30P. B0O3MOKHOCTh HCHOJB30BAHUS IO 3TOH TeMe 3JIEKTPOHHBIX (IM(pPOBBIX) 00pa30BATENbHBIX
pPeCypcoB, SABISIOMIMNXCS Y4eOHO-METOAMYECKUMH MaTepuaitaMu (MyJIbTHUMEAUNHHBIE MPOrPaMMbl,
3JIEKTPOHHbIE Y4YeOHUKHM U 3a[a4HHKH, SJIEKTPOHHblE OMONMOTEKH, BHUPTyasibHble JabopaTopuw,
UTPOBbIE MPOTPAMMBbI, KOJJIEKIHH HHU(POBBIX 00pa30BaTENbHBIX PECYPCOB), UCIONb3YEMBIMHU IS
oOy4eHHs] W BOCIUTAHUS PA3JIMUYHBIX TPYNI TOJb30BATENEH, NMPENCTABIEHHBIMH B 3JIEKTPOHHOM
(undposom) Buzme W peammsyromMH auaaktudeckne Bo3mokHocTH MKT, comepskaHue KOTOPBIX

COOTBETCTBYET 3aKOHOAATEIbCTBY 00 00pa3oBaHUU.
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