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Hudposasg rpaMOTHOCTH

KomnbroTep — yHuBepcajbHOe YCTPOUHCTBO 00padOTKHU JAHHBIX

Komnplorep — yHHMBEpCAaJIbHOE BBIYMCIUTEIBHOE YCTPOWCTBO, paborarolee 10
nporpaMMe. THIBI KOMIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE KOMIIBIOTEDBI,
CYMEepPKOMIBIOTEPHl. MOOHMIIBHEIE YCTPOICTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIIBIOTE€pa M MX HasHaudeHue. [Ipomeccop. OmneparuBHas u
JOJTOBPEMEHHAS aMsITh. Y CTPOWCTBA BBOJIA M BbIBOIa. CEHCOPHBIN BBOJ, JATYMKH MOOMIIBHBIX
YCTPOMCTB, CPEACTBA OMOMETPUYECKOH ayTeHTUDHUKALIH.

Hcropuss pa3BUTHA KOMIIBIOTEPOB U MpOrpaMMHOro obecreyeHus. llokoneHus
KOMIIBIOTEpOB. COBPEMEHHBIE TECHICHIIUU Pa3BUTHsI KOMIIBIOTEPOB. CyNEepKOMIIBIOTEPHI.

[TapanienpHble BBIYUCICHUS.

[Tepconanbubiii kommbioTep. IIpormeccop um ero xapakTepucTHKHM (TakToBas 4YacToTa,
paspsaHocTs). OnepaTtuBHas namsath. JloaroBpeMeHHas namsThb. Y CTpOWCTBa BBOJA U BBIBOJA.
OO0BEM XpaHUMBIX JAHHBIX (ONEpaTHUBHAS MaMAThb KOMIIbIOTEpa, >KECTKUH U TBEPAOTEIbHBIN
JIMICK, TOCTOSTHHASI TAMATh CMapT(OHA) U CKOPOCTh TOCTYIIA JJISl PA3ITUYHBIX BUIOB HOCHTEICH.

TexHuka 0e30MacHOCTH U MTpaBUiIa pabOThl Ha KOMITBIOTEPE.

IIporpamMmmbl u 1aHHBIE

[TporpammHoe oOecneueHne kommbroTepa. llpukianHoe mnporpaMMHoe obecredeHue.
CucremHoe nporpammHoe obecrneueHue. CucreMbl nporpammupoBanud. [IpaBoBas oxpaHa
nporpaMM M JaHHbIX. becmiatHele W yclioBHO-OeciuiatHele mporpammbl.  CBoOOJHOE
IPOrpaMMHO€E 0OecTIeYeHueE.

®daiinel 1 manku (katayoru). [IpuHOUIBI TOCTpoeHus ¢aiiaoBeix cucteM. [lonmHOE MMs
daima (mankm). Ilyte k ¢aiiny (manke). PaGora ¢ ¢aiinmamm w KaTajioramm CpeiacTBaMH
OIIEpallMOHHOM CHUCTEMBI: CO3/laHuE, KOIMPOBAHKE, IEPEMELICHHUE, IEPEUMEHOBAHUE U YAAICHUE
¢aitnoB u manok (karanoro). Tumbl QaitioB. CBoiicTBa (ailioB. XapakTepHble pa3Mepsl
GbailioB pa3NIUYHbBIX TUIOB (CTPAHUIA TEKCTA, JEKTPOHHAs KHUTa, (hoTorpadus, 3anuch NecHH,
BUJICOKJIUI, TIOJHOMETPaKHbIM (uibM). ApxuBauus HaHHbIX. Vcronb3oBaHue MporpaMm-
apxuBatopoB. Pailnosslit MeHemkep. [louck ¢aiinos cpeacTBamMu onepallioOHHON CUCTEMBI.

KomnbloTepHble BUPYCHI U Apyrue BPEAOHOCHBIE MporpaMMsbl. [IporpamMmel fms 3amuThl
OT BUPYCOB.

KomnblorepHbie ceTn

O0venunenue komnbiloTepoB B ceTh. Cerb MHTepHer. BeO-cTpanuma, BeO-caifr.
Crpykrypa ampecoB BebO-pecypcoB. bpaysep. IlouckoBsie cucrembl. [louck wHboOpMamnuu mo
KJIIOYEBBIM CJOBaM M MO H300pakeHuto. JlocToBepHOCTh HH(OpPMALUH, TOJYYECHHON U3
WNHrepHera.

CoBpeMeHHbIE CEPBUCHI HHTEPHET-KOMMYHHUKALUH.

CereBoil 3THKeT, 0a30Bble HOPMBI MH(POPMAIMOHHON 3TUKM U MpaBa Ipu padoTe B
Wntepnere. Ctpaterun 6e3omnacHoro noseaeHus B arepHere.

Teopernueckne 0ocHOBbI MHPOPMATHKHU

HNudpopmanus u uHGOPMALHOHHbIE POLECCHI

Wudopmaniysg — 0HO U3 OCHOBHBIX MOHSITUI COBPEMEHHOM HayKH.

Wudopmanns Kak CBENCHMS, NpeJHa3HAYCHHbIE [UIS BOCIPHUSATHS YEIOBEKOM, U
nH(pOopMalKs KaK JaHHbIEe, KOTOpPbIE MOTYT OBbITH 00paboTaHbl aBTOMATU3UPOBAHHOW CUCTEMOH.

JIMCKpeTHOCTh 1aHHBIX. BO3MOXKHOCTh ONMUCAaHUsI HENPEPHIBHBIX OOBEKTOB U MPOIIECCOB C
MOMOUIbIO AUCKPETHBIX JAHHBIX.

WHdopmanioHHbIe IPOLIECCHI — MPOLIECCHI, CBSI3aHHBIE C XPaHEHUEM, TPeoOpa30BaHUEM U
nepenayen JaHHbIX.



IIpeacrasiienne HH(pOpMALHU

CumBon. Andaut. MomHuocts andabura. Pa3zHooOpaszue s3bIKOB H  al(aBUTOB.
EcrectBennbie u (opmanbHble s3bIKH. AJ(ABUT TEKCTOB HA PYCCKOM si3bIKE. JIBOMYHBIH
aspaBut. KonuuecTBo BCEBO3MOXKHBIX CIIOB (KOAOBBIX KOMOMHALMI) (PMKCUPOBAHHOM JUIMHBI B
nBouyHoM andasure. [IpeoOpazoBanme isoboro andaButa K JBoWyHOMY. KommuecTtBo
Pas3INYHBIX CJIOB (PUKCUPOBAHHON JUIMHBI B ajipaBUTE ONpPEIEIEHHON MOITHOCTH.

KoaupoBanue CUMBOJOB OJHOrO andaBuTa C TMOMOIIBIO KOJOBBIX CJIOB B JIPYroM
aspaBuTe, KOAOBAs TAOINLA, IEKOIUPOBAHHE.

JBonunslii kox. llpencraBieHue NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JIBOMYHOM
andaure.

Nudpopmannonnbiii 00bEM JaHHBIX. BUT — MHHHManbHas €IMHMIA KOJIWYECTBA
UH(pOpPMALUU — JIBOMYHBIA pa3psi. EnuHunbl usmepenuss HHGOPMaMOHHOIO 00bEMa 1aHHBIX.
bur, Gaiit, kuno0OaiitT, MerabaiT, rurabamr.

CkopocTb nepenayu JaHHBIX. EMUHUIBI CKOPOCTH IEpENaYu NaHHBIX.

KoaupoBanue tekcroB. PaBHomepHbIil koa. HepaBHomephblii kon. Komuposka ASCIL
Bocemubutasie konupoBku. [lonstre o kogupoBkax UNICODE. [lekoaupoBaHue cooOIeHUH ¢
UCTIOJIF30BAaHUEM PABHOMEPHOTO U HEpaBHOMEPHOTO Koza. MHpopmMannonHslii 00bEM TEKCTA.

Hckaxenue uHdopMauu npu nepeaaye.

OOmee mnpencraBieHue O LOU(POBOM TPEACTABICHUU ayAHOBU3YAIbHBIX M JIPYTHX
HENPEPBIBHBIX JaHHBIX.

KomgupoBanue 1nBera. lLlBetoBbie Moxenu. Mogens RGB. T'myObuna xonupoBaHus.
[TanuTpa.

PactpoBoe u  BekTOpHOE  mpexacTaBieHue — uzoOpaxeHuil. Ilukcenb.  OueHka
UH(POPMALIMOHHOT0 00bEMa rpaduuecKuX JaHHBIX AJISl PACTPOBOIO H300paKEHHUS.

Koauposanue 3Byka. Pa3psiiHocTs 1 yactoTa 3anucu. KoanuecTBo kaHaJIOB 3allUCH.

OneHka KOJIMYECTBEHHBIX I1apaMETPOB, CBS3aHHBIX C IPEACTABICHUEM M XPAHEHUEM
3BYKOBBIX (DaiiJIoB.

NudopManmoHHbIe TEXHOJIOTHH

TexcToBbBIE JOKYMEHTBI

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

TekcToBBIl Mpoleccop — MHCTPYMEHT CO3aHHus, PelaKTUPOBaHHUS M (OpMaTHPOBAHUS
tekcToB. [lpaBmiia Habopa Tekcra. PenakrupoBanue Tekcta. CBoiicTBa cuMBosoB. llpudr.
Tunbl mpudToB (pydneHble, C 3acedkaMy, MOHOMIMpHHHBIE). [lomyXupHOE M KypCHBHOE
HauepTaHue. CBoiicTBa a03alleB: TpaHUIbl, a03alHBIM OTCTYN, WMHTEPBAJ, BbIpAaBHHUBAHUE.
[Tapametps! cTpanunbl. CTuaeBoe popMaTUpOBaHUE.

CrpykTypupoBanue WHGOpPMAIUU C TOMOIINBIO CIUCKOB W Tabmuil. MHOTOypOBHEBBIC
cnucku. JlobaBneHne TabnuIl B TEKCTOBBIE TOKYMEHTHI.

BceraBka m3o0paxeHHil B TEKCTOBBIE JOKyMEHTHl. OOTekaHue H300pakKeHHUH TEKCTOM.
BkiroyeHne B TEKCTOBBIN JOKYMEHT auarpamm, (Gopmys, HyMepaluu CTpaHHIl, KOJIOHTUTYJIOB,
CCBUJIOK M IPYTHX DJIEMEHTOB.

ITpoBepka nmpaBonucanus. PacctanoBka nepeHocos. ['onocoBoii BBox Tekcta. OnTuueckoe
pacrio3HaBaHue Tekcta. KommbroTepHslii niepeBoj. Mcnonb3oBaHue cepBucoB MHTepHeTa ist
00paboTKH TEKCTa.

Komnbrorepnasi rpadpuxa

3HaKOMCTBO ¢ rpaduyecKuMu penakropamu. PactpoBeie pucynku. Mcmnonb3oBanue
rpaduyecKux MpUMUTHUBOB.

Omnepanu  penakTUpoBaHHs TrpaduYecKkux OOBEKTOB, B TOM YHClIe LUPPOBBIX
dotorpaduii: W3MEHEHHE pa3Mepa, OOpe3Ka, MOBOPOT, OTpakeHHWe, padbora ¢ 00JaCTIMHU
(BBLIETICHUE, KOTTMPOBAHKE, 3AJIMBKA LIBETOM), KOPPEKIHS 1IBETA, SPKOCTU U KOHTPACTHOCTH.



BekropHas rpaduka. Co3maHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH CPEICTBAMU
TEKCTOBOTO TIpOlleccopa WM JPYyrux mporpamm (mpuiokeHuit). JloOaBieHHE BEKTOPHBIX
PUCYHKOB B JOKYMEHTHI.

MyabTUMeINTHbIE TTPe3eHTAIUU

[TonroroBka MyJabTUMEIUWHBIX mpe3eHTanui. Cnaia. JloOaBieHue Ha ciaiij Tekcra U
n3o0pakeHuil. Pabora ¢ HECKOIBKUMH ClIaliIaMHU.

JloGaBieHre Ha Cllaii] ay TMOBU3yalbHBIX JAHHBIX. AHUMAIUS. [ HIepCChUTKH.

8 KUIACC

Teopernueckne 0ocCHOBbI MHPOPMATHKH

Cucrembl cuncjIeHHs

Heno3unmonnele # MO3UMIMOHHBIE CUCTeMbI cuucieHus. Aungpasut. OcHOBaHHE.
Pa3pépuyras ¢gopma 3anucu yucna. I[lepeBoa B AECATUUHYIO CHCTEMY YHCEJ, 3alMCAaHHBIX B
JIPYTUX CUCTEMaX CUUCIICHUS.

PumMckas cucrema cuncieHus.

JIBonuHas cuctema cuucinenud. IlepeBon menbix umcen B mpenenax or 0 mgo 1024 B
JBOMYHYIO CHCTEMYy cuucieHusd. BocbmepuuHas cucrema cuucieHus. llepesox uyncen wus
BOCBMEPHYHON CHCTEMBI B TBOMYHYIO U JICCATHUHYIO CUCTEMBI B 0OpaTHO. lllecTHaanarepuynas
cucrema cuuciaeHus. IlepeBon umcen U3 IIECTHAALATEPUYHOM CUCTEMBI B JBOMYHYIO,
BOCBMEPHYHYIO U IECATHYHYIO CUCTEMBI U OOPaTHO.

Apudmerndeckue onepanuy B JBOUYHON CUCTEME CUUCIICHUS.

DJIeMeHThl MaTeMATH4YeCKOM JTOTUKH

Jlornueckue BbIcKa3blBaHMs. Jlormyeckue 3Ha4eHMs BBICKA3BIBAHUN. OJIEMEHTApHBIE U
COCTaBHblE BbICKa3blBaHMA. Jlornmueckue omnepauuu: «u» (KOHBIOHKIMS, JIOTHYECKOE
YMHOXXEHUE), «WIN» (AU3BIOHKINS, JIOTUYECKOE CII0KEHHUE), «HE» (JIOTMYECKOe OTPHIIAHUE).
[Tpuopurer norudeckux onepanuii. OnpeneaeHre UICTUHHOCTU COCTABHOI'O BBICKA3bIBaHUS, €CIIU
W3BECTHBI 3HaYEHUs] ICTUHHOCTH BXOZSILMX B HETO JIEMEHTApHBIX BbICKa3bIBaHMi. Jlornueckue
BbIpaxkeHus. llpaBuna 3amucu Jornyeckux BblpaxkeHHid. [locTpoeHue TaOIUI] HMCTUHHOCTH
JIOTUYECKUX BBIPAKEHUM.

Jlormueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAMHU KOMIIBIOTEPA.

AJITOPUTMBI H IPOTPaMMHPOBAHHE

Hcnonnuresy u airOpuTMbI. AJITOPUTMHYECKHE KOHCTPYKIIUH

[TonsiTne anropurtma. McnomHuTenu ajropuTMoB. ANTOPUTM Kak IUIAH YIPABIICHUS
VICITOJTHUTEJIEM.

CpoiictBa anroputma. CrocoObl 3amycH aaroputMa (CIOBECHBIH, B BHJIE OJIOK-CXEMBI,
porpaMma).

AnropurMuueckue KOHCTpyKUMH. KOHCTpykuus «cienoBaHue». JIMHEHHBIM anropuTM.
OrpaHu4eHHOCTh JIMHEHHBIX aJrOPUTMOB: HEBO3MOXKHOCTb IPEIYCMOTPETh 3aBUCHUMOCTh
MIOCJIE0BATEIBHOCTH BBIIOJIHIEMbIX JENCTBUI OT UCXOAHBIX JAHHBIX.

KoHcTpykiust «BeTBIeHUE»: MOJIHAsA U HenosHasg (GopMbl. BelloHEHNE U HEBBINOIHEHNE
ycioBUs (MICTUHHOCTB U JIOXKHOCTb BbICKa3bIBaHus ). [IpocThie n coCTaBHbBIE YCIOBHSL.

KoHCTpyKIMsl «ITOBTOPEHUS»: LHUKIBI C 3aJaHHBIM YHCJIOM IOBTOPEHMM, C YCIOBHEM
BBITIOJIHEHMS, C IEPEMEHHOM LIUKJIA.

Pa3zpaborka ans GopMalbHOTO HCIIOJIHUTENS aJITOPUTMA, MPUBOJAIIETO K TpedyeMomy
pe3yibTaTy IMpH KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka HECIOXXHBIX alrOpUTMOB C
HCIIOJIb30BAaHUEM IIMKJIOB M BETBJIEHUN MJsi yrpaBieHus (OpMajIbHbIMU HCHOJIHUTEISMH,
TakuMu kak Pobot, Yepenamka, UepTékHUK. BpIMmoiaHeHHe aaropuTMOB BpPYUHYIO U Ha
KoMmnbroTepe. CHHTaKCHUECKUE U JIorThyeckre omuoku. OTKa3bl.

S3bIK NporpaMmMupoBaHus



Azpik  mporpammupoBanust  (Python, C++, Tlackamp, Java, C#, IlxonbHbIii
AnropuTMUYECKHi S3BIK).

CucreMa nporpaMMUpPOBaHUs: PENAKTOP TEKCTA IIPOrPaMM, TPAHCIISITOP, OTJIA UK.

[Tepemennas: Tum, ums, 3HadeHue. Llenble, BelecTBEHHbIE U CUMBOJIbHBIC IEPEMEHHBIE.

Omnepatop mnpucBauBaHUs. ApH(PMETUYECKHE BBIPAKEHHUS M TMOPSAJOK WX BBIYHCICHUS.
Omnepanuu ¢ LeabIMU YUCIAMU: LIEJT0YUCICHHOE JeJICHUE, OCTAaTOK OT JAEJICHHUS.

BerBnenus. CoctaBHble ycioBUS (3aIIUCh JIOTMUECKUX BBIPAXKEHUN Ha M3y4aeMOM SI3bIKE
nporpaMMupoBanus). HaxoxxaeHne MUHUMyMa M MakCUMyMa U3 JBYX, TPEX U YETBIPEX YHCEIL.
Pemenue kBaapaTHOro ypaBHEHHMsI, UMEIOLIETO BEIIECTBEHHbBIE KOPHHU.

Juanorosas oTiajika MporpaMM: MOLIAroBOe BINOJIHEHUE, IPOCMOTP 3HAYEHUH BEIUYMH,
OTJIaIOYHBIN BBIBOJ, BEIOOP TOUKH OCTAHOBA.

[Tukn ¢ ycnoBueM. Anroput™ EBkinaa 1y Haxox1eHUs. HAaMOOJbILEro o0IIero AeauTens
JIBYX HaTypaJbHBIX yucel. Pa3OueHne 3amicu HaTypalbHOTO YHUCIA B MO3UIIMOHHON CHCTEME C
OCHOBAHMEM, MEHBIIIUM WK paBHbIM 10, Ha OTAEIbHBIE LU(PBHI.

[Tukn ¢ nepeMeHHOW. AITOPUTMBI IPOBEPKH IETUMOCTH OJIHOTO 1IEJIOT0 YKcia Ha JIpYroe,
IIPOBEPKU HATYpaJIbHOTO YUCIIA HA IPOCTOTY.

OO6paboTka  CHUMBOJIBHBIX  JaHHBIX. CHMBOJIBHBIE  (CTPOKOBBIE)  II€PEMEHHBIC.
[TocumBonpHast o00paboTka cTpok. Ilomcyér wyacToThl NOSBICHHMS CUMBOJA B  CTPOKE.
Berpoennbie pyHkuuu 1yt 00pabOTKH CTPOK.

AHaJNn3 aJIrOPUTMOB

OmnpeneneHre BO3MOXKHBIX pPE3YyJIbTaTOB padOThl ajlropuTMa MpU JAaHHOM MHOXKECTBE
BXOJHBIX JAaHHBIX, ONpEAEICHHE BO3MOXHBIX BXOJHBIX IAHHBIX, MPHUBOIAMMX K JaHHOMY
pe3ynbrary.

9 KJIACC

Hudposas rpaMOTHOCTH

I'nodaabnasi cetb UHTEpPHET M cTpaTerun 0€30MacHOr0 MoBeIeHHsI B Heil

['mobanbnas cerb Unrtepner. IP-agpeca y3noB. CeTeBoe XpaHEHHE MaHHBIX. MeTombl
UH/IMBUYaJIbHOTO M KOJUJIEKTUBHOIO pa3MeleHust HoBoi nHpopmanyu B MHTepHeTe. bobine
NaHHbIe (MHTEPHET-/IaHHbIE, B YACTHOCTH JIaHHBIE COI[MAIIBHBIX CETEH).

[TonsiTre 06 MH(pOPMAIMOHHON 6€30MacHOCTU. YTPO3bl HHGOPMAIMOHHON 0€30MacHOCTH
npu pabore B IIOOAJIbHON CeTM M METOAbl NpoTuBOAeicTBUs uM. IlpaBuia Oe3omacHOi
ayreHTHU(uKanuu. 3amuTa JauuHOW uUHPopmauuu B MHrepHere. besomacHble crpareruu
nosenenns B Mureprere. [IpenynpexaeHne BOBIEUEHHS B JECTPYKTUBHBIE M KPUMHUHAIBHBIE
(opMbI ceTeBOM aKTUBHOCTH (KMOEpOYIITUHT, (QUILIUHT U Apyrue Gopmbl).

Pabora B uH(OPMaLIMOHHOM NIPOCTPAHCTBE

Bugasl nestensHocTH B VIHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHUKAI[MOHHBIE CEPBUCHI
(moutoBasi cnyx0a, BHIEO-KOH(EpPEHU-CBS3b M JpPYrue), CIpaBOYHbIE CIIYKObl (KapTshl,
pacrucaHys U JpyrUe), IOUCKOBBIE CIIYKOBbI, CITy>KObI OOHOBIICHHS TPOIPaMMHOT0 00ecIiedeHus
u gapyrue ciayxObl. CepBUCBHl TOCyAapCTBEHHBIX yciayr. OOnauHble XpaHWIMIIA JIaHHBIX.
CpencTBa COBMECTHOM pa3pabOTKU JOKYMEHTOB (oHJaiH-oduckl). IIporpaMmmHoe obecrnieueHue
KaK BeO-CepBUC: OHJIAHOBBIE TEKCTOBBIE W TpaduuecKkue peaakTOphl, cpeabl pa3paboTKu
IPOTPaMM.

Teopernueckue 0CHOBbI HH(POPMATHKH

MogaeupoBaHne Kak MeTO/ MO3HAHUS

Mopnenb. 3amauu, peraemMbie ¢ TMOMOIIBI0 MozenupoBanusa. Knaccudukanum momene.
MarepuanpHble (HaTypHble) W HMH(OpPMalMOHHBIE MoJenu. HempepbiBHBIE U JIHUCKPETHBIE
monenu. Mmuranmonneie wMonenu. UWrposele Monenu. OneHka aJeKBaTHOCTH MOJENU
MOJIEIUPYEMOMY OOBEKTY U LIEISIM MOJICIIMPOBAHUSI.

Ta6mmunbie monenu. Tabnuiia kak MpeICTaBICHUE OTHOIICHHS.



ba3er nanabix. OTOOp B TAOIUIIE CTPOK, YAOBICTBOPSIONINX 3aIaHHOMY YCJIOBHIO.

I'pad. Bepmuna, pedbpo, myts. OpueHTHPOBAaHHBIE U HEOPHUEHTHUPOBaHHBIC rpadbl. [nHa
(Bec) peOpa. Becomas marpuna rpada. [Qmuaa nytu mexny BepmmmHamu rpada. [lowmck
onTUMaiIbHOrO NyTH B rpade. HauanpHas BepimmHa (MCTOYHUK) U KOHEUHAs BepIIMHA (CTOK) B
OpUEHTUpOBaHHOM Tpade. BbruncieHne KonMuecTBa MyTEH B HAMPABICHHOM AIlMKIMYECKOM
rpade.

HepeBo. Kopens, Bepmmna (y3en), Juct, pedpo (myra) mepeBa. Bwicota nepesa.
[Tonnepeso. IIpumeps! ucnons3oBanus AepeBbeB. [lepeGop BapraHTOB ¢ MOMOIIBIO IepeBa.

[TonsaTHe MaTeMaTH4ecKOW MOJeNnu. 3aJayd, peliaeMble ¢ MOMOIIBI0 MAaTEeMAaTHYECKOTO
(KOMITbIOTEPHOT0) MoenupoBaHus. OTiIMUne MaTeMaTHYeCKONH MOJIENIN OT HATYpPHON MOJENU U
OT CJIOBECHOTO (JTUTEPATypHOTO) OMMCAHUS O0BEKTA.

Otanbl  KOMIIBIOTEPHOT'O  MOJEIHMPOBAHMS:  I[OCTAaHOBKA  3a/layd, IOCTPOCHHUE
MaTeMaTHYeCKOW  MOJENW, TMpOorpaMMHAas — pealu3alnus, TEeCTHPOBAHUE, IPOBEACHUE
KOMIIBIOTEPHOI0 HKCIIEPUMEHTA, aHAIIU3 €r0 PEe3yIbTaTOB, YTOUHEHHUE MOJICIH.

AJITOPUTMBI H MPOrPAMMHPOBaHNe

Pa3paboTka aJropuTMoB U IPOrpamMm

PazOuenne 3amaum Ha mnon3amaud. CocTaBieHHE QITOPUTMOB M TPOTPaMM €
WCIIOJIb30BAaHWEM BETBJICHHM, LMKJIOB W BCIIOMOTATENbHBIX AJITOPUTMOB JJIsi YIIPABICHUS
UCTIOJTHUTENIeM PoOOT Wil APYruMU HWCIIOTHHUTEISAMH, TaKUMH Kak Yepemamka, YepTEKHUK U
JIPYTUMHU.

Tabnmuunble BenmuuuHBl (MaccuBbl). OgHOMepHBIE MaccuBbl. COCTaBIEHHE W OTJIAJKa
pOrpaMM, peaiu3yrIIUX THUIOBBIE alTOPUTMbI 0OPaOOTKH OJHOMEPHBIX YHCIOBBIX MaCcCHBOB,
Ha OJHOM U3 s3bIKOB mporpammupoBanust (Python, C++, Ilackans, Java, C#, IlkonbHbIi
AnroputMuueckui  SI3bIK): 3allOJIHEHHWE YHCIOBOIO MAaCCHBA CIyYaHBIMH YUCIAMH, B
COOTBETCTBUH C (POPMYIION MM MyTEM BBOJA YHCEN, HAXOXKICHUE CYMMBI 2JIEMEHTOB MacCHUBa,
JUHEHHBIA TIOMCK 3aJlaHHOTO 3HAYeHUs B MAacCHBE, IMOACYET DSJIEMEHTOB MAacCCHBa,
YIIOBJICTBOPSIIOIINX 33JaHHOMY YCJIOBHIO, HAXOXICHHE MHUHHUMAJIBHOTO (MaKCHMAJIBHOTO)
snemenTa maccuBa. COpTUPOBKA MacCUBa.

OOpaboTka MOTOKa  JIAHHBIX:  BBIUMCJIEHHME  KOJMYECTBA, CYMMBI,  CPEIHEro

apuMeTUIeCcKoro, MHUHUMAJIBHOTO u MaKCHMaJIbHOTO 3HAYEHUS 3JIEMEHTOB
IIOCJIEIOBATEIBHOCTH, YAOBIETBOPSIOIINX 33 JaHHOMY YCIIOBUIO.
Yupasienue

Vupasnenue. Curnan. O6patHast cBsi3b. [lomydyeHne cUrHajaoB OT HU(PPOBBIX JaTYUKOB
(kacaHus1, pacCTOSIHMS, CBETA, 3BYKa U JIpyroro). [IpuMeps! Hcrob30BaHUs IPUHLIKMIIA OOpaTHON
CBSA3M B CHUCTEMax YIPaBJICHUS TEXHUYECKMMHM YCTPOMCTBAMH C IIOMOIIBI JaTYUKOB, B TOM
qucie B pOOOTOTEXHUKE.

[Ipumepsl  poOOTH3MPOBAHHBIX CHUCTEM (cUCTeMa  yNpaBiICHUS  JBIJKEHHEM B
TPAHCIIOPTHOM CHUCTEME, CBapOyHas JMHUS aBTO3aBOJA, aBTOMATU3MPOBAaHHOE YIIPABIICHUE
OTOIUIEHWEM JIOMa, aBTOHOMHAsl CHCTEMa YIPaBICHUs TPAHCIOPTHBIM CPEIACTBOM U Jpyrue
CUCTEMBI).

HNHpopManoHHBIE TEXHOJIO0THH

DJIEKTPOHHbIE Ta0IHIIbI

[Tonsitie 00 S7EKTPOHHBIX TaONMIAX. THIBI JaHHBIX B SYEHKAX SJIECKTPOHHOU TaOJIHUIIBI.
PenaktupoBanue u gpopmarupoBanue tadbmaui. BerpoeHHble PYHKIMU AT MOMCKAa MAaKCUMyMa,
MUHUMYMa, CYMMbI U cpefHero apudmerndeckoro. COpTHpOBKAa IJaHHBIX B BBIIECICHHOM
nuanazoHe. IlocTpoenuwe guarpaMMm (THCTOTpaMMa, KpyroBas —JAMarpamma, TOYe4Has
nuarpamma). Beibop tumna auarpaMmel.

[TpeoOpaszoBanue Gopmy npu kKornupoBaHuu. OTHOCHTEIbHAS, A0COMIOTHAS U CMEIIaHHas
azpecanus.



VYciioBHBIE BBIUUCIICHUS B 3JCKTPOHHBIX Tabnuuax. CyMMHpPOBAHUE U MOACYET 3HAYCHUH,
OTBEYAIONTUX 3aJaHHOMY YyciioButo. OOpaboTka OosbmMx HAOOPOB MaHHBIX. UYWCIEHHOE
MOJICIIMPOBAHKE B AJIEKTPOHHBIX TAOIHUIIAX.

NudopmaninoHHble TEXHOJIOTMHA B COBPEMEHHOM 00111eCTBe

Posib nH(pOpMAIIMOHHBIX TEXHOJIOTUH B Pa3BUTHM SKOHOMHUKH MHpA, CTPAHbI, PETHOHA.
OTKpBITBIE 00pa3OBaTEIbHBIC PECYPCHI.

[Tpodeccun, csi3anHble ¢ MHPOPMATUKON U HH(OPMAITMOHHBIMHI TEXHOJIOTUSMU: BeO-Iu3aiiHep,
IPOrPaMMUCT,  Pa3pabOTUYUK  MOOWIBHBIX  NPUIOKEHUH, TECTHPOBIIUK, aAPXUTEKTOP
IPOTPaMMHOTO 00eCTieueH s, CHEIUAINCT 110 aHATHU3Y JaHHBIX, CHCTEMHBIN aJIMUHUCTPATOP.
INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUAA IMPOI'PAMMBbI o
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUS

N3yuenne MHPOPMATUKKA HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS HANpPaBICHO Ha
JOCTHKEHHE OOYYaIOUIUMUCS JMYHOCTHBIX, METAlPEIMETHBIX M TMPEIMETHBIX pPEe3ylbTaToOB
OCBOCHHS COJIEPKAHUS yUeOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yNbTaThl HMMEIOT HANpaBICHHOCTh HAa pELIEHUE 3a/Jad BOCHUTAaHMS,
Pa3BUTHUSA U COLUATU3AIMHN 00YYAIOIINXCS CPEICTBAMU YI4EOHOTO IIpeaMeTa.

B pesynbrare m3ydyeHuss nHGOOpPMATHKH HAa YPOBHE OCHOBHOTO 0OmIero oOpa3oBaHUs Y
oOyuaromerocst 6yayT chopMUpPOBaHbI CIIEAYIONINE JIMYHOCTHBIE PE3YIbTAThl B YACTHU:

1) naTpuMoOTHYECKOr0 BOCIUTAHMA:

[IEHHOCTHOE OTHOIIIEHHE K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYYHOMY
HACJIe/INI0, TIOHMMAaHNe 3HAYCHUS MHPOPMATUKN KaK HAYKH B KH3HU COBPEMEHHOTO OOIIEeCTBa,
BJIQJICHUE JIOCTOBEPHOU MH(pOpMaIUeil 0 MepeloBbIX MUPOBBIX U OTEYECTBEHHBIX JOCTUKECHUIX
B oOsiactTi MHGOPMATUKKA ¥ WH(GOPMAIIMOHHBIX TEXHOJOTH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX O UGPOBOI TpaHCHOPMAIIUU COBPEMEHHOTO OOIIIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OpHEHTAIMsl Ha MOpAJIbHbIE IIEHHOCTH U HOPMBI B CHUTYaI[USIX HPAaBCTBEHHOTO BBHIOOpA,
TOTOBHOCTH OIICHMBATh CBOE MOBEJCHHE W IMOCTYIKH, a TAKXKe IMOBEJACHUE M TOCTYIKH APYTHX
Jqroiel C TO3WUIUM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEICTBUN
MIOCTYIKOB, aKTUBHOE HENPUSATHE aCOLMANBHBIX TIOCTYIIKOB, B TOM uncie B IHTepHeTe;

3) rpaKIaHCKOr0 BOCIIUTAHMSA:

NPEICTaBICHHE O COIMUAIBHBIX HOpPMax M MpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHU B
KOJIJIEKTHBE, B TOM YHCJIE B COLIMAIBHBIX COOOIIECTBaX, COOMI0IEHNE MTPaBUi O0€30acHOCTH, B
TOM YHCJIE€ HAaBBIKOB 0€30I1aCHOTO MOBEACHMS B HHTEPHET-CPEJIE, TOTOBHOCTh K pa3HOOOpa3HOM
COBMECTHOHM J1€ATEIbHOCTH IPH BBIMOJIHEHUH Y4YeOHBIX, MO3HABaTEIbHBIX 3ajlady, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B IpOIecce ITON
y4eOHOIl 1eATeIbHOCTH, TOTOBHOCTD OLIEHHBATh CBOE MOBE/IEHUE U IMOCTYIIKM CBOMX TOBapHIIEH
C TO3UIINH HPABCTBEHHBIX U TIPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEICTBHIA OCTYITKOB;

4) neHHOCTeH HAYYHOI0 IO3HAHMSA:

c(hopMUPOBAHHOCTH MHPOBO33PEHUECKUX MPEJCTaBICHUI 00 uH(popManuu,
UHPOPMALIMOHHBIX Ipoleccax U HH(GOPMAIMOHHBIX TEXHOJIOTHSAX, COOTBETCTBYIOLIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHOW MPAKTUKU U COCTABJISIONINX 0a30BYIO
OCHOBY JIJIsl IOHUMAaHUS CYIIIHOCTH HaY4YHOM KapTHHBI MUPA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHhHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa30BaHHI0, 0COZHAHHOMY BBIOOpPY HAIPaBJICHHOCTU U YPOBHs 00y4eHUs B JalIbHEHIIEM;

OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHU HCCIIEIOBATENILCKON JESTeNbHOCTH, yCTAaHOBKAa Ha
OCMBICJICHHE OIbITa, HAOIIOACHUN, TMOCTYNKOB M CTpPEMJICHHE COBEpIIEHCTBOBAaTh MYTH
JOCTHKEHUS] HHIMBHTYaIbHOTO M KOJUIEKTHBHOTO OJIaromorydus;

c(OPMHPOBAHHOCTh ~ MH()OPMALMOHHOW  KYJABTYpPbl, B TOM  YHCJIE  HAaBBIKOB
CaMOCTOSITENIbHOM paboThl ¢ Yy4EOHBIMH TEKCTAaMH, CIIPABOYHON JINTEPATYpOH, pa3HOOOpa3HBIMU



cpeacTrBaMu I/IH(bOpMaI_[I/IOHHBIX TCXHOHOFHI;'I, a TaKKC YMCHHA CaMOCTOATCIIBHO OIPCACIIATH
e CBOEro OOy4YeHHs, CTaBUTh W (OPMYIHpPOBATH JJisi ce0s HOBBIC 3amayu B yuébe u
IO3HAaBaTEIbHOU ACATCIIbHOCTH, pPa3BUBATb MOTHBBI W HHTCPCCHI CBOCH I0O3HABATEIbHOU
JESITEIbHOCTH;

5) popmupoBaHus KYJLTYPHI 310POBbSI:

OCO3HaHHE LIEHHOCTH >KU3HH, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/10POBbIO, YCTAaHOBKA
Ha 3JI0pOBBII 00pa3 *XHM3HM, B TOM YHUCIE U 32 CUYET OCBOEHHUS W COOIOAEeHUs TpeOOBaHUM
0e30MacHO 3KCIUTyaTalliy CpeCTB NHHOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOT Hif;

6) TPY/10BOT0 BOCIIUTAHUSA:

MHTEpPEC K MPAaKTHUECKOMY M3YYEHHIO Mpodeccuii u Tpyna B cepax npodeccuoHanbHON
JEeSITeIbHOCTH, CBS3aHHBIX C HMH(OPMATHKOW, MPOrpaMMHUPOBAHUEM M WH(POPMALMOHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMHU Ha JIOCTHXKEHUSAX HAYKU MH(GOPMATUKHU U HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBII BBIOOp W TMOCTPOEHUE WHAWBUIYaJbHOM TPACKTOPUU OOpa3oBaHUS U
JKU3HCHHBIX I1JIAHOB C y‘-IéTOM JIMYHBIX U O6H.[CCTB€HHBIX HUHTCPCCOB U HOTpCGHOCTefI;

7) 3KOJIOTHYECKOT0 BOCTIMTAHMS:

OCO3HaHHE MI00ATLHOTO XapaKTepa SKOJOTHIECKHUX MPOOJIeM U IyTeH MX PEHICHHS, B TOM
qrclie ¢ y4€TOM BO3MOKHOCTEH MH()OPMALIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

8) amantanmum oOydamlierocsi K H3MEHSIOIIMMCH YCJOBHUSIM COHHAJBHOH U
MPUPOJIHOM Cpe/bl:

OCBOCHHE OOYyYAIONIUMUCS COIMATBHOTO OIBITA, OCHOBHBIX COIIMAIBHBIX POJICH,
COOTBETCTBYIOIIMX BEIyIIEH MEeATEIbHOCTH BO3pacTa, HOPM U TMpaBWI OOIIECTBEHHOTO
noBeIeHUs, (OpM COMATbHON KU3HU B TPYIIAX U COOOIIECTBAX, B TOM YHCIIE CYIIECTBYIOIINX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METANPEIMETHBIE PE3YJIbTATHI

MertarnpenMeTHbIe PE3yJbTaThl OCBOCHUS TNPOTPaMMBbl 1O HH(OPMATHKE OTpPakKaroT
OBJIAJICHUE YHUBEpCaIbHbIMU y4eOHBIMU JENCTBUAMU — [I03HABATEIIbHBIMH,
KOMMYHUKAaTUBHBIMU, PETYJIATHBHBIMH.

Ilo3naBaTebHbIE YHHBePCcAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJoruueckne aeicTBus:

YMGHI/IG OHpGI[CJ'I?ITI) IIOHATHUSA, CO3daBaThb 0606HIGHI/I${, yCTaHaBJ'II/IBaTB aHaJIOTUH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITENILHO BBIOMPATh OCHOBAHHS U KPUTEPUU JUIsS KIacCHU(pUKAIUH,
yCTaHaBJ'II/IBaTI) HpI/ILII/IHHO-CJ'ICI[CTBCHHI)Ie CBiA3H, CTpOI/ITI) JIOTUYECCKHUC paCCY)KI[GHI/ISI, JecJlIaTb
YMO3aKII04YeHUs (MHAYKTUBHbIE, IEAYKTUBHBIE U 110 aHAJIOTHUH) U BHIBOJIBI;

YMGHI/IG co3gaBarh, HpI/IMeHﬂTB 158 Hp606pa30BBIBaTB 3HAaKH U CHMMBOJIbI, MOACIN U CXEMbI
JUTSI pEIIeHUs YUeOHBIX U MO3HABATEIbHBIX 3a/1a4;

CaMOCTOSITENIbHO BBIOMpATh CMOCOO pelieHus y4eOHOW 3amaun (CpaBHUBATH HECKOJIBKO
BapHAaHTOB peIIeHMs, BHIOMpaTh HaumboJee TMOAXOMAMMA C Y4ETOM CaMOCTOSITENIBHO
BbI/IEJICHHBIX KPUTEPHUEB).

ba3oBble ncciiegoBarTe/bCKHue JelCTBHUA:

bopMyIHUPOBaTh BOMPOCH], (PUKCUPYIOIINE pPa3pblB MEXKIY peaTbHBIM M JKeJaTeIbHBIM
COCTOSTHUEM CHUTYAIlNH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABINBATH HCKOMOE H JIAHHOE;

OIICHWBAaTh HA TPUMEHHUMOCTh W JOCTOBEPHOCTh HH(POPMAIIUIO, TMOITYIECHHYIO B XOJ€
HCCIICIOBAHUS

MIPOTHO3UPOBATh BO3MOXXHOE JIAJIbHEHINIEe pa3BUTHE TPOIECCOB, COOBITUM W UX
MOCIIEACTBYSI B aHAIOTUYHBIX WJIH CXOJIHBIX CUTYaIUAX, a TAK)KE BBIABUTATDH MPEATIOIOKEHHS 00
nux paSBI/ITI/II/I B HOBBIX yCJ'IOBI/ISIX 1 KOHTCKCTAax.

Pabora ¢ nnopmanmeii:



BBIABIIATh JPUIUT MHPOPMALMHU, JAHHBIX, HEOOXOAUMBIX ISl PELICHUs MOCTABICHHON
3a1a4H;

OPUMEHATHh Pa3IMYHbIE METObl, MHCTPYMEHTHl M 3alpochl MpHU TOUCKE M OTOOpe
UHQOpPMAMM WM JaHHBIX W3 HCTOYHHKOB C YYETOM MPEUIOKCHHOW y4eOHOH 3amaud |
3aJJaHHBIX KPUTEPHEB;

BBIOMpATh, AHAJIM3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETHPOBATH HH(GOPMALIUIO
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

CaMOCTOATENIFHO BBIOMPATh ONTHMAIBHYIO (GOpPMYy MpEACTaBIeHUS HWHPOpPMAIMU |
WITIOCTPUPOBATH pelllaeMble 33a4i HECJIOXKHBIMU CXEMaMH, TUarpaMMaMu, WHOW TpaduKoil u
UX KOMOMHAIMSIMU;

OLICHUBATh HAJEKHOCTh MHPOPMALMU O KPUTEPHSM, MPEIOKEHHBIM YYUTEIEM WU
c(OpPMYITHPOBAHHBIM CAMOCTOSTEIIEHO;

3¢ PEKTUBHO 3aTIOMUHATH U CUCTEMATU3UPOBATh HH(OPMAIIHIO.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE el cTBUS

Oo0wmenue:

COIIOCTAaBJIATH CBOU CYKACHUA C CYXKACHUAMU Apyrux Y4aCTHHUKOB Juaiora,
00HapyXUBaTh pa3IN4Ke U CXOJCTBO MO3UIHII;

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

CaMOCTOSITENIbHO BbIOMpATh (QopMaT BBICTYIUIEHMS € Y4E€TOM 3aJay IpPE3eHTAUuu U
0COOCHHOCTEH ayAUTOPHH U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIC M MTHCHbMEHHBIE TEKCTHI C
HCIIOJIb30BAHUEM WIIIOCTPATUBHBIX MATCPUAJIOB.

CoBMecTHasi 1eATeIbHOCTD (COTPYAHUYECTBO):

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOTHI IpU
pelIeHnr KOHKPETHOM MpoOIeMbl, B TOM YHCIIE TIPU CO3JaHUH UH()OPMALIMOHHOTO MTPOYKTa;

IPUHUMATH 1I€JIb COBMECTHON HMH(OPMALMOHHOW AEATEIbHOCTU MO cOopy, 0OpaboTke,
nepeaaue, Gopmanuzanuu MHGOPMAIMH, KOJUIEKTHBHO CTPOUTH JNEUCTBHS MO €€ JOCTHKCHHUIO:
pacnipeneNsaTh poj, TOTOBapUBATHCS, 00CYKIATh MPOIIECC U PE3yIbTAaT COBMECTHOU pabOTHI;

BBITMIOJHATH CBOIO 4YacTh paboThl ¢ MH(popmanueld win MHPOPMAIMOHHBIM MPOIYKTOM,
JIOCTUTAs] KAYeCTBEHHOTO PEe3yJIbTaTa 10 CBOEMY HAIMPABJICHHUIO U KOOPIUHUPYSI CBOU JCHCTBUS
C IPYTUMU YJI€HAMH KOMaH/IbL;

OILICHMBATh Ka4e€CTBO CBOETO BKJIaJa B 0OLIMI MH(OPMALIMOHHBIN MTPOIYKT MO KPUTEPHSIM,
CaMOCTOSITENNbHO cPOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBHS;

CpaBHUBATL PE3YJIbTATBI C I/ICXO)IHOI\/’I 33}13‘16171 1 BKJIaJ KaXJO0Tr0 YJI€HAa KOMaHIbI B
JOCTHKEHUE PE3YNbTAaTOB, Pa3AeNsATh CPepy OTBETCTBEHHOCTH M MPOSABIATH TOTOBHOCTH K
MIPEIOCTABIICHUIO OTUETA TIepe ] TPYIIION.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYaLUAX MPoOIeMbl, TpeOyIolne peleHus;

OPUEHTUPOBATbCA B PA3IMUHBIX NOAXOJAaX K IPUHATHIO PELIEHUH (MHIUBUIYaIbHOE
MIPUHSTHE PELIEHUN, IPUHATHE PELICHU B IPYIIIE);

CaMOCTOSITENIbHO COCTaBIISITh QJITOPUTM pelIeHHs 33Jayd (WM ero 4acTb), BbIOMpPATh
crnocod pemeHuss ydyeOHOM 3amauM ¢ y4€TOM HMEIOLIUXCS PECYpcOB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBATh MPEJlaracMble BApUaHThl PELICHNUI;

COCTaBIATh IJIAaH JeHCTBUM (MJ1aH peanu3aldd HAMEYEHHOI'O aJlrOPUTMa PpEeLIeHHS),
KOPPEKTHPOBATH MPEIOKEHHBIN alrOPUTM C YIETOM HOJTYUYEHUSI HOBBIX 3HAHHHA 00 M3yyaeMoM
00BEKTE;

JienaTh BBIOOp B YCIOBHUSIX MPOTUBOPEUMBON MHPOpPMALMU U OpaTh OTBETCTBEHHOCTDH 32
peLieHue.



CamokoHTpOJIb (pediexcusi):

BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAITUU U PEIICKCHU;

JlaBaTh OLEHKY CUTYyallMu U Ipeaararh miaH e€ N3MEHEHUs;

YYHUTHIBATh KOHTEKCT M NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH IIpH
pelieHnn yueOHOU 3a1a49u, aIaliTUPOBATh PEIICHUE K MEHSIFOIIIMMCS 00CTOSTENbCTBAM;

OOBSCHATh TPUYUHBI JOCTIKCHHS (HEIOCTHKCHHS) Ppe3yJbTaToB HH(POPMAIMOHHON
JeATEeTbHOCTH, J1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY, yYMETh HaXOIUTh IO3UTHUBHOE B
MIPOM3OIICAIIEH CUTYAIIHH;

BHOCUTh KOPPEKTUBBI B JICSITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, U3MEHUBIINXCS
CUTYaIlMH, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUSM.

IMONMOHAJbHbII HHTEJJIEKT:

CTaBUTH c€0s1 Ha MECTO JIPYTOro YeJIOBEeKa, IOHUMAaTh MOTUBBI U HAMEPEHUS IPYTroro.

IIpunsiTue cedst u Apyrux:

0CO3HABaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT JaXKE B YCIOBUSX OTKPBITOTO
JocTymna K J00bIM 00bEMaM HHGOpMAIUH.

INPEJIMETHBIE PE3YJIBTATbBI

K koH1y o0ydenus B 7 kjiacce y o0yyaromierocst OyayT cOpMUpPOBaHBI CIASAYIONINE YMEHHUS:

MOSICHATH HA MPHUMEPAX CMBICT MOHATHHA «HH(OpMAIusLy, «MH(OOPMAIIMOHHBIN TPOILIECCY,
«00paboTka nHpopMaUny, «XpaHeHHEe HHPOPMALHIY, «TIepeaadya nHHopMaumny;

KOJMPOBaTh M JIEKOJMPOBATh COOOIIEHHs IO 3aJlaHHBIM TPaBUIIaM, JEMOHCTPHUPOBATH
MOHMMAaHWE OCHOBHBIX MPHUHIIUIOB KOAUPOBaHMS HH(POpPMALMM PA3TUYHON  MPUPOIBI
(TekcToBOM, rpaduueckon, ayamo);

CpPaBHHMBATh AJUHBI COOOIICHH, 3alMCAHHBIX B Pa3JIMYHBIX andaBUTax, ONEPUPOBATH
€IMHUIIAMH U3MEPEeHUsT HH()OPMAITMOHHOTO 00BhEMa M CKOPOCTH NIEpeAayy JaHHBIX;

OLICHMBATh M CpaBHUBAThb pa3MEpbl TEKCTOBBIX, I'padUUYECKUX, 3BYKOBBIX (ailioB u
BUJ1€0(aNIIOB;

IOPUBOANUTH TNPUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHHMS M Mepefadd HHGOpMaIuH,
CpaBHUBATh WX KOJMUYECTBEHHBIC XapaKTEPUCTUKH;

BBIJICJIATH OCHOBHBIE ATAIlbl B UICTOPUH M MIOHMUMATh TEHIECHIIMH Pa3BUTHs KOMITBIOTEPOB U
MIPOrpaMMHOTO 00€CTICUEHHUS;

NoJdy4aTh M  UCIOJIb30BaTh HHGOpPMAIMIO O XapaKTepUCTHKAX MEPCOHAIBHOIO
KOMITHIOTEPA M €r0 OCHOBHBIX dJIEMEHTaX (IPOIeccop, ONepaTHBHAS ITaMATh, JOJTOBPEMEHHAs
namsTh, yCTPOICTBa BBO/1a-BbIBO/IA);

COOTHOCHTD XapaKTEPUCTUKH KOMITBIOTEPA C 33a4aMHt, PEIIAeMbIMHU C €T'0 TOMOIIBIO;

OpPUEHTUPOBATHCS B HEPAPXHUECKON CTPYKType (ailsioBOi cucTeMbl (3alUChIBaTh MOJTHOE
ums (Qaitna (karajnora), myTb K ¢aiiny (Karajory) 1o HMMEIOLIEMYyCs OMHCAaHUIO0 (HalIoBOM
CTPYKTYpPbI HEKOTOPOTr'0 HH(POPMALTMOHHOTO HOCUTES);

paborarb ¢ (halIOBOM CHUCTEMOW TEPCOHATBLHOTO KOMIIBIOTEPA C HCIOJIb30BAaHUEM
rpagpuyeckoro  uHTepdeiica, a  HMEHHO:  CO3/1aBaTh, KONUPOBaTh, IepeMellaTh,
NIEPEUMEHOBBIBATH, YIAIATh U apXUBUPOBATH (ailiIbl M KaTaJIOTH, HCIIOJIb30BaTh AHTUBUPYCHYIO
IporpaMmyj;

NPEACTaBIATh  PE3yJbTaThl CBOCW JCATENBHOCTH B  BHJAE CTPYKTYPHPOBAHHBIX
WITIOCTPUPOBAHHBIX JTOKYMEHTOB, MYJIbTUMEINMHBIX Mpe3eHTalNH];

uckathb wuH(popmarmio B MHTepHeTe (B TOM 4mcie, IO KIIOYEBBIM CJIOBaM, I10
U300pakeHHI0), KPUTUYECKH OTHOCUThCA K HalJIeHHOM MH(OpMAIK, 0CO3HABas OMACHOCTh JJIs
JUYHOCTH W 0OIIecTBa paclpoCTpaHEHHs] BPEIOHOCHOH WHOpManWd, B TOM YHCIE
HKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKkTepa;

MIOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;



UCIIOJIb30BAaTh COBPEMEHHBIE CEPBUCH HHTEPHET-KOMMYHHUKALIUH;

cobmomate  TpeOoBaHMS ~ O€30MacHOM  AKCIUTyaTalldd  TEXHUYECKHX  CPEICTB
UH(POPMALIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUH, COONIIO/IaTh CETEBOM STHKET, 0a30BbIC
HOPMBI HH(GOPMAIIMOHHON STUKH U MpaBa Npu paboTe ¢ MPUIOKESHUSIMH Ha JFOOBIX YCTPOHCTBAX
u B MIHTepHeTe, BRIOUpaTh Oe30MacHble CTPATETHH MTOBEICHHS B CETH;

HNPUMEHATh METOABI MPOQHIAKTUKA HETaTUBHOTO BIUSHHS CPEACTB MH()OPMALMOHHBIX H
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI Ha 37J0POBbE MOJIb30BATEIIS.

K koH1ty 00y4enus B 8 ki1acce y o0yuaromierocst OyayT cOopMUpPOBaHBI CIACAYIONINE YMCHHUS:

NOSICHATh Ha TMpUMepax pa3Iuyusi MeXAY T[O3ULIHUOHHBIMA M HEMO3UIMOHHBIMU
CHUCTEMaMHU CUUCIICHUS;

3aluChIBaTh M CpaBHUBaTh Lenble unciaa oT 0 go 1024 B pas3anyHbBIX MO3UIMOHHBIX
cucTeMax CUuciieHus (C OCHOBaHMAMU 2, 8, 16), BHIIOTHATH apu(METHUECKUE ONEpaluu HaJ
HUMU;

pPacKpbIBaTh CMBICI TIOHATHN «BBICKA3BbIBAHUEY, «JIOTHYECKAsl OMEpaIus», <«JIOTHYeCKOe
BBIpAKCHHEY;

3aIHUCHIBATh JIOTHYECKHE BBIPAKEHUS C HCIOJIb30BAHUEM JTU3IBIOHKIINH, KOHBIOHKITUH H
OTPUIIAHUS, OMNpPENEeIsITh HMCTUHHOCTh JIOTUYECKUX BBIPAKEHUH, €CITM H3BECTHbl 3HAYCHUS
WUCTUHHOCTH BXOJSIIIUX B HErO MEPEMEHHBIX, CTPOUTH TAOIUIIBI UICTHHHOCTH JUIS JIOTHYCCKHX
BBIPXKEHUI;

PAcKpBIBaTh CMBICT TOHSITHH «HCIIOJIHUTENBY, «AITOPUTM», «IIPOrpaMMay, MOHUMAas
pa3HUIly MEXAY yIOTpeOIeHHeM dTHX TEPMUHOB B OOBIIEHHOM peur U B UH(POPMATHKE;

OMUCHIBATh AJTOPUTM PEIICHMS 3aJla4dl Pa3IUYHBIMU CIOCOOaMHU, B TOM YHWCJIE B BUJC
0JI0K-CXEMBI;

COCTaBIISITh, BBITIOJNHATh BPYYHYI0O M Ha KOMIIBIOTEPE HECJIOKHBIC aITOPHTMBI C
MCIIOJIb30BAaHUEM BETBJICHUN M IUKJIOB JUIS YIPaBJICHUS WCHOIHUTENSAMHU, TaKUMH Kak Pobor,
Yepenamka, YepTEKHUK;

UCIIOJIb30BaTh KOHCTAHTHI M TMEPEMEHHBIC PA3JIMYHBIX THUIOB (YMCIOBBIX, JTOTUYECKHUX,
CHMBOJIBHBIX ), @ TAKXKE COJIEPIKAIINE UX BBHIPAKEHUSI, UCTIOIB30BATh ONEPaTOp MPUCBAUBAHMS;

MCIIONIF30BATh MPH pa3pab0TKe MPOrpaMM JIOTUYECKUE 3HAYCHHS, OTIEPAIIMU U BHIPAKEHUS
C HUMH,

aHAIM3UPOBATH MPEITIOKEHHBIC allTOPUTMBI, B TOM YHUCIIE ONpPEAesaTh, KaKiue pe3yabTaThl
BO3MOJKHBI TIPY 33JJAaHHOM MHOKECTBE MICXO/IHBIX 3HAUCHUH;

CO3/aBaTh U OTJAXHUBATh MPOTPAMMBbI Ha OJTHOM U3 SI3BIKOB MporpammupoBaHus (Python,
C++, Ilackans, Java, C#, lllkonbHbIil AnropuTMuyeckuil SI3bIK), peaau3yroliyue HECI0KHbIE
aANropuTMbl 00pabOTKM YMCIOBBIX JAHHBIX C HCIIOJB30BAHHEM IIUKIOB W BETBJICHUU, B TOM
YHClie pealu3yIolue IPOBEPKY MEIMMOCTH OJHOIO IIEJOro 4Yucia Ha Jpyroe, IMpOBEPKY
HATYpaJIbHOTO YKCJIa Ha TPOCTOTY, BBIAENEHUs IU(p U3 HATYpaIbHOTO YHCIIA.

K koHIty 00ydenus B 9 kjacce y odyyatomierocst OyayT cOopMUpPOBaHBI CIAEAYIOIINE YMEHHUS:

pa3OuBaTh 3a/layu Ha TMO/A33Ja4M, COCTABJISAThH, BBIOJHATH BPYUHYIO U HA KOMIIBIOTEpE
HECJIOKHBIE AJITOPUTMBI C HCIOJb30BAHMEM BETBIICHHMM, IMKIOB UM BCIHOMOTATEIbHBIX
AJTOPUTMOB JIJIsI YIIPABJICHUS UCTIOJIHUTEIISIMU, TaKUMH Kak PoOoT, Uepemamika, UepTéKHUK;

COCTaBIISITh M OTJAXHUBATh MPOTPAMMBI, PEATHU3YIONINE TUIIOBBIE aIrOPUTMbI 00paboTKU
YUCJIOBBIX MOCJIEIOBATEILHOCTEH MM OJHOMEPHBIX YHCIOBBIX MAacCHBOB (TTOMCK MaKCUMYMOB,
MUHUMYMOB, CYMMBbI WM KOJIMYECTBA SJIEMEHTOB C 3a/JlaHHBIMH CBOWCTBAMH) Ha OJIHOM H3
sa36IK0B TIporpammupoBanus (Python, C++, Tlackans, Java, C#, [lIkonbHBIN AITOPUTMUYECKUN
S3bIK);

pPacKpbIBaTh CMBICT MOHSITHH «MOJENb», «MOACIUPOBAHUEY, ONPENEATh BUIbl MOJETEH,
OIICHUBATh aJIEKBATHOCTH MOJEIN MOJEIUPYEMOMY OOBEKTY U LETSIM MOJICTHPOBAHUS;



UCIIOJIb30BaTh Tpadbl M JIEPEBbs U1 MOJCIMPOBAHMS CUCTEM CETEBOM M MEPapXUUECKOH
CTPYKTYPBI, HAXOJAUTh KpaTuyaliuii myTh B Trpade;

BBIOMPATh CIIOCOO TMPEICTaBICHUS JaHHBIX B COOTBETCTBHHM C IMOCTABJICHHOW 3agaueit
(Tabnuupl, cxembl, TpaduKU, JUarpaMmbl) C UCIOJIB30BAHUEM COOTBETCTBYIOUIMX MPOTrPaAMMHBIX
CpencTB 00pabOTKH JTaHHBIX;

UCIOJIb30BAaTh dJIEKTPOHHBIE TaONMIBI JUIsi oOpaOOTKM, aHanu3a W BHU3yalU3alUd
YHMCJIOBBIX JIaHHBIX, B TOM YHCJIE C BbIACIECHUEM JAMANa30HAa TaOIULBl U YHNOPAIOYHMBAHHUEM
(COPTHUPOBKOI1) €r0 3JIEMEHTOB;

CO3/aBaTh W TMPHUMEHATh B OIIEKTPOHHBIX Ta0muuax ¢GopMynbl JUis pPacdy€TroB C
UCIIOJIb30BAaHUEM BCTPOCHHBIX apUpMETHUYeCKUX (YHKIUH (CyMMHUpOBaHME U MOACYET
3HaYeHUH, OTBEYAIOIIMX 3aJaHHOMY YCIOBHIO, CpeiHee apupMeTHyecKoe, IMOUCK
MaKCHMaJbHOTO M MHUHHMAJBHOTO 3HAa4YeHHs), aOCONIOTHOHM, OTHOCHUTEIHHOW, CMEIIAHHOMN
ajzipecalum;

UCIIOJIb30BaTh D3JIEKTPOHHBIE TAOMMIBI JUJISI YUCIEHHOTO MOJEIMPOBAHUS B IMPOCTHIX
3a/1a4ax U3 pa3HbIX IPEIMETHBIX 00J1acTel;

HCIIOJIb30BaTh COBPEMEHHbIE HMHTEPHET-CEPBUCHI (B TOM YHCIE KOMMYHHUKAIIMOHHBIC
CEpBHCHI, O0JAYHbIE XPAHWJIMUINA JAHHBIX, OHJIAMH-IPOrpaMMbl (TEKCTOBBIE M rpaduueckue
PEIaKTOPBI, Cpebl pPa3pabOTKH)) B yueOHON U MOBCEIHEBHON NEATEIbHOCTH;

NPUBOANUTH TIPUMEPHI  HCIIOJIB30BAaHHUS T'e€OMH(POPMAIMOHHBIX CEPBHCOB, CEPBHCOB
rOCy/IapCTBEHHBIX yCIyT, 00pa3oBaTelbHbIX cepBUCOB MHTepHEeTa B yueOHON U MOBCEIHEBHOU
JeSITEIIbHOCTH;

UCIIONIb30BAaTh  PA3JIMYHBIE CPEJICTBA 3alUTBl OT BPEJOHOCHOTO MPOTPAMMHOIO
o0ecrieyeHns, 3auliIaTh MEPCOHATBHYI0 HH()OPMAIMIO OT HECAHKIIMOHUPOBAHHOTO JIOCTYIA U
€ro TMOCIEACTBHI (pasriamieHusi, MOJMEHBI, YTpaThl [JaHHBIX) C Y4E€TOM OCHOBHBIX
TEXHOJOTMYECKUX M COLMAIbHO-TICHXOJOTHYECKUX AaCIEeKTOB HCIOJIb30BaHUsA ceTH MHTepHer
(cereBass aHOHUMHOCTb, ITUGPPOBOI ciell, ayTeHTUYHOCTh CYOBEKTOB U PECYpPCOB, OMACHOCTH
BPEJOHOCHOTO KO/1a);

pacro3HaBaTh TONBITKA U TPEAYyNpekIaTh BOBJIEUEHHE ce0S U OKPYKAIoIUX B
JECTPYKTUBHBIE U KPUMUHAJIbHbIE (POPMBI CETEBOW aKTUBHOCTH (B TOM uucie KUOepOyJUIMHT,
(buuHr).

TemaTH4yeckoe INIAHUPOBAHME.

7 KIIACC
Ne HanmenoBanue pa3ieiioB 4 TeM IPOrpaMMbl Kon | Dnexkrponn JesATe I bHOCTD
n/ uuec | bie yUHUTeIS €
n TBO | (mudpoBbIe) y4eToM
yaco | o0pa3oBartesa | NPOrpaMMbl
B bHBIC BOCIIUTAHUSA
pecypcsbl
Pa3nea 1. ludgpoBasi rpaMOTHOCTH
1.1 KomnbioTep - yHHBEpCaIbHOE YCTPOWCTBO 00pabOTKH TAaHHBIX - 24
Komnbiotep —  yHuBepcaibHOe BbluuciutenbHoe | 1 | bubnanoreka | [Ipusneuenue
YCTPOWCTBO, paboTarliee Mo Tmporpamme. THIIBI HOK BHUMAaHUS
KOMIIBIOTEPOB: NepCOHAIbHbIE KOMITBIOTEPHI, https://m.eds | ygammxcs K
BCTPOEHHBIE  KOMIIBIOTEPBI,  CYNEPKOMIIBIOTEPHI. 00.ru/7f4164 | ueHHOMY
MoOumbHbIE yCTPOHCTBA 6e aCIeKTy
OCHOBHbBIE KOMIIOHEHTHI KOMIIBIOTEPA U UX M3y4aeMoro Ha
HazHaueHue. [Ipoueccop. OnepaTtuBHas u YPOKE SIBJIEHUS,
JIOJITOBpEMEHHAs MaMsATh. Y CTPOMCTBA BBOAA U OpraHu3aus ux
BbIBOJIa. CEHCOPHBII BBOJ, TATYMKU MOOUIIBHBIX paboThI ¢
YCTPOWCTB, CPEACTBA OMOMETPUUECKON COIMAIIBHO
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ayTeHTU(UKALINH. 3HaYUMOU
uHpopmanuei,

2 | McTopusi pasBUTUS KOMIILIOTEPOB M HPOrPAMMHOIO Bubnuoreka | [MOJYHCHHON Ha
00ecreYeHus. [Tokonenus KOMIIBIOTEPOB. [IOK ypoKe, —
CoBpeMeHHbIE TEHJECHLMH Pa3BUTHA KOMIBIOTEPOB. https://m.eds | AHALMUPOBAHNC
CynepKOMIBIOTEPHI. 00.ru/7f4164 | ACKyccnq,
I[MapannensHble BhaKcaeHus. TeXxHUKa 6€301aCHOCTH 6e BBIPKCHIC
¥ TIpaBuIIa pabOTHI HA KOMIBIOTEDE. MHCHIA
I[NepconanbHeIi KommbroTep. IIpoueccop u ero yHaluxed,
XapaKTEPHCTHKH (TaKTOBAsl 4acTOTA, PA3PSAHOCTD). passuTHE
OnepaTuBHas naMaTh. JJoIroBpeMeHHas NaMATh. OTHOLICHHH.
YcrpoiicTBa BBoJa U BeIBOAA. OO0BEM XpaHUMBIX
JaHHBIX (OIMepaTUBHAS MaMITh KOMIIbIOTEPA,
XKECTKUU U TBEPAOTEIIBHBIN JUCK, IOCTOSHHAS
namsiTh cMapTdoHa) U CKOPOCTh AOCTYIA s
pa3JIMYHBIX BUAOB HOCUTENEH.

1.2. Ilporpammbl U JaHHbIE 44
[IporpamMMHOe obecrieueHue KOMIbIOTEPA. YcranoBneHnue
[TpuknamHoe MporpaMMHOE OOeCIICUeHUE. bubnuorexka | moBepUTEIHHBIX
CucremHoe mporpaMmHoe odecrneueHue. CUCTeMbl HOK OTHOLLUEHUH
nporpammupoBaHus. [IpaBoBasi oxpaHa porpamm u https://m.eds | mexay
naHHbIX. becraTHbie U yCI0BHO-OecCIIIaTHBIE 00.ru/7f4164 | yaurensMu u
nporpamMmbl. CBOOOAHOE MPOrpaMMHOE 0OecIIeUeHuE. 6e yuyalmmcs,
N3yuenue snemenToB uHTepdelica HCHOIb3yeMOn KOTOpBIE
onepannonHoi cuctemsl. (I1P) CIOCOOCTBYIOT

2 | @aiinbl U nanku (katanoru). [IpuHIMIBI TOCTPOSHUS MO3UTUBHOMY
¢aitnoBeix cucreM. [lomHoe wums ¢aiina (mankm). BOCIIPUATHIO
I[Iyre k daiiny (mamke). PaGora c daitnamu u TpeboBaHUit
KaTaJoraMi CpeJICTBAMH OIEPAMOHHOW CHCTEMBI: yUaIIAXCS U
CO3JlaHHe, KOMHMPOBaHUE, nepemMelnieHme, TpeOoBaHUI
NepeMEHOBAaHUE U yjAajleHue (ailjaoB M Manok YUHUTEIEH,
(xatanoroB). Tumnsl aiinos. CBoiicTBa (haiiioB. oOparleHuto
BrinonHeHne OCHOBHBIX onepanuiic (anmamMu u BHUMAaHHUs Ha
nankamu. CpaBHEHHE pa3MepPOB TEKCTOBBIX, UH(pOpMaLHIO,
rpadguueckux, 3ByKOBbIX U Bujaeodainos. (I1P) o0cyx1aemMyro

3 | ApxuBauusa pgaHHbIX. lMcmonb3oBaHue Iporpamm- Ha ypOKe,
apxuBaTopoB. DaiinoBsiii MmeHemkep. [louck daitnos MTOBBIIIEHHUIO UX
CpeACTBaMH ONEPALMOHHON CHCTEMBI MIO3HABATEJIbHOM
Hcnons3oBanue nporpammel-apxusaTtopa.(I11P) AKTHUBHOCTH.
KomnbroTepHble BUPYCBI M JIpYTH€ BpPEAOHOCHBIE

4 | mporpamMmel. [IporpamMMBl [Tt 3aITUTEI OT BUPYCOB
3ammTa HHGOPMALUUA OT KOMIIBIOTEPHBIX
BHPYCOB C TIOMOIIBIO aHTUBHPYCHBIX MPOTPAMM.
(1IP)

1.3.KomnbroTepHble cetn 24

1 | Komneiorepusie cetn. OObeIMHEHNE KOMIIBIOTEPOB B bubnuoreka | Mcnonb3oBanue
cetb. Cerp MHHurepuer. BeO-cTpanuiia, BeO-caiT. HOK WHTEPAKTUBHBIX
Crpyktypa  azapecoB  BeO-pecypcoB.  bpaysep. https://m.eds | dopm paboTs

TlonckoBBIE CUCTEMBI.

00.1u/7f4164

yJaluxcs Ha
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[Touck wuHGOpMANKMKM MO KIIOYEBBIM CJIOBaAM M TIO 6e ypOKe:
M300pakeHUIO. JloCTOBEpHOCTD uHpOpMaLuy, WHTEIJICKTyaTbH
norydeHHoi u3 Unrepuera.(I1P) bIC UTPBI,
2 | Kommbrotepasie cetn. COBpEeMEHHBIE  CEPBHCHI CTUMYJIUPYIOITU
MHTEPHET-KOMMYHUKAIIHH. e
CereBoii 3THKET, 6a30BbIe HOPMbI HH()OPMAITMOHHON [I03HABATEJIbHY
9TUKM M TpaBa mpu pabore B cetu HHTepHer. 10 MOTHUBAIIHIO
Crpareruu 6e3onacHoro nosejaenus B UurepHere. y4YaIuxcs;
Hcnons3zoBanue CEpPBHCOB MHTEpPHET- rpynmnoBas
koMmmyHuKanwit.(I1P) pabota wiun
pabora B mapax,
KOTOpbIE ydaT
yuanmxcs
paboraTh
BMECTE U
B3aUMOJICUCTBO
BaTh C JIPYTUMH
JIETbMHU.
Hroro mo paszneny
Pasznen 2. Teopernueckue 0CHOBbI HH()OPMATHKH.
2.1. Uadopmanus u nHGOpMAIIOHHBIE TIPOLIECCH 2 U
1 | Madopmanms u nHGOPMAIIMOHHBIE TIPOIIECCHI. bubnmuorexa | [lpuBneuenue
Nudopmanus — OAHO U3 OCHOBHBIX ITOHSTHI HOK BHUMAaHUs
COBPEMEHHOM HAYKH. https://m.eds | ygammxcs k
WNudopmanus kak cCBeIeHUS, MPEAHA3HAYCHHBIC IS 00.ru/7f4164 | uennomy
BOCHPUATHS Y€JIOBEKOM, U HH(POpMAIIHUS KaK JaHHBIE, 6e aCTeKTy
KOTOpBIE MOTYT OBbITh oOpaboTaHbl M3y4aeMoro Ha
aBTOMAaTU3MPOBAHHOM CUCTEMOM. YpOKe SIBJICHHUS,
JIMCKPETHOCTh JJaHHBIX. BO3MOXXHOCTH OINWCAHHSA OpraHu3aIus UX
HENpEepPbIBHBIX OOBEKTOB M IMPOLECCOB C MOMOIIBIO paboThI ¢
JMICKPETHBIX JaHHBIX. COIIMAITEHO
2 | UadopmarmoHnHsle IIPOLIECCHI — IIPOLIECCHI, 3HAYUMOM
CBSA3aHHBIE C XpaHEHHEM, IpeoOpa3oBaHUEM H uH(popMaluen,

nepenaqeﬁ JaHHBbIX.

IIOJIy4YEHHOU Ha
ypOKe: -

VHHUIUHPOBAHHE
JICKYCCHH,
BBIPAKCHUE
MHEHUS
ydaruxcs,
pa3BuUTHE
OTHOILIEHUM.
2.2 IlpencraBnenue ungopmanuu -9 u
1 | CumBod. Andasur. MoutHoCTb angasuTa. bubmuoreka | IlpuBneueHue
PasnooOpasue s361k0B U andaButoB. EcTecTBeHHBIE 1 HOK BHUMAaHHUS
¢dopmanbHbIe SA3BIKH. AJ(AaBUT TEKCTOB HAa PYCCKOM https://m.eds | ygammxcs K
SI3BIKE. 00.ru/7f4164 | ueHHOMY
2 | JIBonunsbii andaBut. KommuecTBO BCEBO3MOXKHBIX 6e acIeKTy

ci0B  (KOJOBBIX KOMOMHAIMi) (UKCHPOBAHHOMN

U3y4aeMoro Ha



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

JUIMHBL B ABOMYHOM andasute. IIpeoOpa3zoBanue
moboro andaBura K aBoMuHOMY. KonmdecTBo
pa3IUYHbIX CJIOB (PUKCUPOBAHHOW JUIMHBI B ajl(haBUTE
onpenenéHHo MouiHocTH. KoaupoBaHue CHMBOJIOB
oJHOro ajidaBuTa C IOMOILIBIO KOJIOBBIX CJOB B
Ipyrom angasuTe; KOZ0Bast Tadsuua,
JIeKoiupoBaHue. JIBOMYHBIN KOI.

[IpencraBnenne JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB
B IBoMYHOM ainipaBute. MHDOpMAITMOHHBINA 00BEM
JTaHHBIX. BUT — MHHHMMAanbHas eIMHUIA KOJINYECTBA
nH(pOpMaLIUK — ABOUYHBINA pa3psi.

I1P. Onpenenenue koga CUMBOJIA B pa3HbIX
KOJIMPOBKaX B TEKCTOBOM IIPOIECCOPE.

Enuannbel  u3MepeHus: WHPOPMAIMOHHOTO 00BEMaA
JaHHBIX. buT, 0aliT, KUI00alT, MeradaiT, ruradair.
CkopocTh Tepenayu JaHHBIX. EJWHUII CKOPOCTH
nepe1avyn JaHHbIX.

Konuposanue TEKCTOB. PaBHOMEpHBII KOJI.
HepaBHnomepHbiit KOJI. Koauposka ASCIL
BocemubutHbie kogupoBku. [loHsATHE 0 KOAMPOBKAX
UNICODE.

JlekoaupoBaHue COOOIIEHWH C  HCIOJIb30BaHHEM
PaBHOMEPHOTO " HEPABHOMEPHOIO KOZA.
Wudpopmannonssiii  o0béM  Tekcta. MckaxkeHue
nH(OpMallUY IpU Nepeiaue

O6miee npencraBieHre O MUPPOBOM MPEACTABICHUN
ayJTMOBHU3YaIbHBIX U IPYTUX HEMPEPBIBHBIX TAHHBIX.

KomupoBanue upera. llBeroBeie monenu. Mojenb
RGB. I'ny6buna xonupoBanus. [lanutpa.

PacTpoBoe 1 BEKTOpHOE Mpe/ICTaBICHHE
n3obpakenuil. [Tukcens. Onenka HHPOPMATUOHHOTO
00BbEMa rpaduuecKkux JaHHBIX I pacTPOBOTO

ypOKe SIBJICHUS,
OpTraHHU3aIHs HX
paboThl ¢
COIMAILHO
3HAYUMOU
uHpopManuei,
MOJTy4YEHHOU Ha
ypoke, —
UHUIIUIPOBaHUE
JTIMCKYCCHUH,
BBIpaXKEHHE
MHEHUS
yuaumxcs,
pa3BuTue
OTHOUICHHUM.

Hcnonws3oBanue
MHTEPAKTUBHBIX
dopm paboThI
y4Yaluxcs Ha
YpOKe:
WHTEJUIEKTYaJIbH
BI€ UTPBI,
CTUMYJIUPYIOLIU
e
[I03HABATEJIbHY
10 MOTHBAIHIO
y4Yalluxcs;
rpyIIoBas
paboTa unmu
pabora B napax,
KOTOpbIE y4yaT
yYanuxcs
paboTtath
BMECTE U
B3aUMOACHUCTBO
BaTh C JPYTUMHU
JICTbMH.




n3o0pakenus. [1P. Onpenenenre koja 1Bera B
nanutpe RGB B rpaduueckom pemaxrope.
ITP. CoxpaHeHnne pacTpoBOro rpadguyueckoro
n300paxeHus B pa3HbIX (opmarax.

9 | KogupoBanue 3Byka. Pa3zpsaHocTs u yacrora 3amnucu. | 1
KonnyecTBo KaHaI0B 3aIluCH.

OneHkKa KOJTMYECTBEHHBIX MapaMeTpPOB, CBSI3AHHBIX C
MPEJCTaBICHUEM M XpaHEHHEM 3BYKOBBIX (DaiiiioB.
3anuch  3BYKOBBIX  (aliioB ¢ pa3iUYHBIM
Ka4eCTBOM 3By4aHUs (TJIyOMHON KOIUPOBAHUSA U
4acTOTOM nuckperu3amnun) [1P.

10 | Pe3epBHblii ypok « KonTponbHas paboTa 1o teme 1
« IlpencraBnenne nndopmannm»

11+
1
Htoro no paznemny
pese
pB

Paznen 3. UndopmanmonHblie TEXHOJOTHI

3.1. TekcToBBIE TOKYMEHTHI — 6 4.

1 | TexcToBble JOKYMEHTHI U UX CTPYKTYpHbIE 1eMeHThl | 1 | bubnuoreka | moOykaeHue
(ctpanmuma, ab3al, CTpOKa, CIOBO, CHMBOII). HOK oOyJaromuxcs
TekcToBBIli TPOIIECCOP — HMHCTPYMEHT CO3JaHHUS, https://m.eds | cobmronars Ha
penakTupoBaHus W (opMaTUpOBaHUS ~ TEKCTOB. 00.ru/7f4164 | ypoke
[IpaBuna nabopa Tekcrta. PemakTupoBaHue TeEKcCTa. 6e OOIIeNTPUHSATHIE
Cpoiictea cumBonoB. Ilpudt. Tunsr wmpudToB HOPMBI
(pyOsienple, ¢  3aceykamMH, MOHOUIMPUHHEIE). MIOBEJICHHUS,
[Tony:xxupHoe M KypcuBHOe HauepTanue. CBoiicTBa DJEeKTPOHHOE | MpaBUIIa
ab3ameB: TrpaHMIbl, a03alHBIA OTCTYIN, HWHTEpBa, MPUJIOKEHHE | OOILLEHUs COo
BbIpaBHUBaHME. Co3/1aHue HEOOIBIINX TEKCTOBBIX K y4eOHUKY | CTapIIUMH U
JIOKYMEHTOB MOCPEICTBOM KBaJU(PUIMPOBAHHOTO Ha caiite CBEPCTHHUKaMH,
KJIaBUATypHOTO MHUChbMa C  HCIOJIb30BaHUEM bunom HPUHIUIIBL
0a30BBIX CPEICTBTEKCTOBBIX penakTopos. ITP. https://Ibz.ru/ | yaebHo#

2 | ®opMaTHpoOBaHHE TEKCTOBBIX JIOKYMEHTOB 1 | metodist/auth | mucuumMHB! 1
(ycTaHOBKA MapamMeTpOB CTPAHMUIIBI JOKYMEHTA; ors/informati | camoopranwu3zair
(hopMaTHpoBaHUE CHMBOJIOB U ab3alleB; BCTaBKa ka/3/eor6.php | um;
KOJIOHTUTYJIOB U HOMepoB cTpaHun). [1P. IIPUBJICYCHUE

3 | Mapamerps cTpanumbl. CtuieBoe popMaTUpOBaHHE. 1 BHUMaHUs
CtpykTypupoBaHue HMH(POPMALUU C  OMOILBIO oOyuaromuxcst K
cnuckoB U Tabmui. MHoroypoBHeBble crucku. [1P. LEHHOCTHOMY
Jlo6aBneHue TabiamIl B TEKCTOBbIE JOKYMEHTHI. acreKkTy

4 | BcraBka n300pakeHU B TEKCTOBBIE JJOKYMEHTHI. 1 U3y4acMbIX Ha
OOrekanue n300paxeHuil TekctoM. Bkitouenue B Ypoxax
TEKCTOBBIM TOKYMEHT AHarpaMm, GopMyIi, SIBIICHUH;
HyMepaluu CTpaHMIl, KOJIOHTUTYJIOB, CChIIIOK NPUMCHCHUC HA
u cnuckos. [1P. YpOKe

5 | IlpoBepka npaBonucanus. PacctanoBka nepeHoCoB. 1 WHTEPAKTHUBHBIX
T'onmocoBoit BBoA TekcTa. ONTHYECKOE PACTIO3HABAHNE (opm paborsi ¢
tekcra. Komnbrorepsslii nepesoa. Mcnons3oBanue 00yyaroIuMHUCs

cepBucoB cetu MuTepHeT nis 06padotku tekcra. [1P.
Co3naHne HeOOIBIINX TEKCTOBBIX TOKYMEHTOB C

BKJIFOUCHHEC B



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://lbz.ru/metodist/authors/informatika/3/eor6.php
https://lbz.ru/metodist/authors/informatika/3/eor6.php
https://lbz.ru/metodist/authors/informatika/3/eor6.php
https://lbz.ru/metodist/authors/informatika/3/eor6.php

ouTaraMu M CCbUIKAMHW Ha HUTHPYCMBIC

YPOK UTPOBBIX

HCTOYHUKH. IpoLEAyYp €
6 | KoutposbHas paboTa « TeKCTOBbIE JOKYMEHTBI» LEJIBIO
NOJEPKAHUS
MOTHUBALMH
o0yJaromuxcs K
HOJIy4EHHUIO
3HAHUI,
HaJIQ&)KUBAHUIO
HO3UTUBHBIX
MEKIMYHOCTHBI
X OTHOLIEHUH B
KJacce;
MHULIUMPOBAaHUE
U MOAJICPHKKA
UCCIIEJIOBATEIIBC
KOU
JeSTEIbHOCTH
o0ydJaronmxcs
3.2. KomnberotepHas rpaduka -4 4
1 |3makomMcTBO ¢ rpadUyYecCKMMH  PEIAKTOPaAMHU. [ToOyxnenue
PactpoBble pucyHku. Mcnonb3oBaHue rpapuueckux o0yyaroImuxcs
IIPUMHUTHBOB. coOxironarh Ha
2 | Onepauuu perakTUpOBaHMs rpauyeckux OOBEKTOB, ypoke
B TOM uHciie OU(POBBIX QoTorpaduii: M3MEHEHHE OOLIeNpUHSATHIE
pa3mepa, oOpe3ka, MOBOpPOT, OTpakeHHe, paboTa c HOPMBI
obOnmactssMu  (BBIZICJICHHE, KOMHMPOBAHUE, 3aJIMBKa MMOBEICHHUS,
I[BETOM), KOppeKLIHs  LIBETa, APKOCTH u npaBuiIa
KOHTPACTHOCTH. oOuieHus co
3 | Bekropnas rpaguka. Co3naHue BEKTOPHBIX PUCYHKOB CTapIINMU U
BCTPOEHHBIMH CPEICTBAMHU TEKCTOBOTO IIpolieccopa CBEPCTHHUKaMH,
WIN APYTUX OpOrpaMM (TPHIIOKEHUI). HPUHIUIIBL
[TP. Co3nanue u/unu perakTupoBaHue S yueOHoM
n300pa)xKeHus, B TOM 4uciie HUPPOBBIX ITOK JTUCLUIUIMHBL U
(otorpaguii, c TOMOIIBIO UHCTPYMEHTOB httos://m.eds | S¥MOOPTanu3ar
pacTpoBOro rpaMuecKkoro peaaKropa. _[370 oru/7fa164 | HYTIPHBICYCHH
4 | JlobaBneHHE BEKTOPHBIX PUCYHKOB B JOKYMEHTHI. ~. | € BHMMaHud

ITP. Co3manue u pemakTHUpOBaHUE H300PAKECHUS C
IIOMOILIBIO WHCTPYMEHTOB BEKTOPHOTO
rpauyecKkoro peaakTopa

6e

oOyJaromuxcs K
IIEHHOCTHOMY
aCIIeKTy
H3yYaeMbIX Ha
ypoKax
SIBJICHUI;
PUMEHEHHE Ha
ypOKe
UHTEPAKTHBHBIX
dbopm paboThI C
o0y4JarmuMucs
; BKITIOYCHHE B
YPOK HTPOBBIX



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

poIeyp ¢
IIEIIBIO

MO JIeP KaAHUS
MOTHBALHA
oOydJaronmxcs K
MOJIYYSHUIO
3HAHWMH,
HaJIQXKUBAHUIO
MMO3UTHBHBIX
MEKITHYHOCTHEI
X OTHOIIICHUM B
KJjacce;

WHULIUUPOBAHUE
U TIO/IJIEPIKKa
HCCIIEN0BATENhC
KOM
EeITEIbHOCTH
00yJaronmxcs

3.3. MynpTUMeuiiHbIE Ipe3eHTauuu 3 4.

1 | IloaroroBka MynbTUMEIUNHBIX Ipe3eHTauui. Cnaiif. 1 | bubnuoreka | noOyxaeHue
JloOaBiieHHe Ha Clai TEKCTa W H300pakKeHHI. LHOK oOyJaromuxcs
PaboTa ¢ HECKOJILKUMH ClIaiIaMH. https://m.eds | cobmronars Ha

2 | doGaBneHue Ha crlaii ayJuOBH3yaJbHBIX JaHHBIX. 1 00.ru/7f4164 | ypoke
AHnmanus. I'unepccpuiky. 6e OOLIeNpUHSATHIE

DIEKTPOHHOE | HOPMBI
3 | Co3pmaHme mnpe3eHTAlMM C THUIEPCChUIKAMU Ha | 1 | IPUJIOKEHHE | MIOBEICHHUS,
OCHOBE TOTOBBIX 1a010HOB. I1P. K Y4eOHUKY npaBuia
Ha caliTe OOIIEHMS CO
bunom CTapUIUMU U
https://Ibz.ru/ | cBepcTHUKAMH,
metodist/auth | mpuHIHTTEL
ors/informati | yueOHoii
ka/3/eor6.php | mucuMIvHEL 1
caMOOpraHu3ail
HH;
MIPUBJICYCHUE
BHUMAaHUS
0o0ydJarommxcs K
LEHHOCTHOMY
aCreKTy
U3y4aeMbIX Ha
ypoKax
SIBJICHUM.
Pe3epBHBII YPOK. O06o061ieHne u
cUCTEeMaTHu3alus 3HAHUM.

HToro no pazneny 13

OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34

TEMATHUYECKOE IIVIAHUPOBAHMUE 8 KJIACC

\ Ne \ HaunmeHoBaHMe pa3iesioB U TeM NPOrpaMMbl ‘ Koa ’ JIeKTPOHHBbIE \ JlesTenpbHOCTD
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n/ ndec | (undposbie) YUUTENA C

1| TBO | 00pa3oBaTejIbH | yY4ETOM
4aco | bie pecypchl IIPOrpamMMBel
B BOCITUTAHUS

Paznen 1. Teopernyeckue 0CHOBbI HH(OPMATUKH

1.1 CucremMsbl cuncjieHus 6 4

1 CucreMbl CHUCTEHUS 1 | bubmuoteka LIOK | noGyxaenue
Heno3unmonHsile ¥ MO3UIMOHHBIE  CHCTEMBI https://m.edso0.ru | oGy4aromuxcst
cunciienus. Andasut. OCHOBaHUE. /7418516 co0Ir01aTh Ha

2 | Pa3zBépnyras ¢opMa 3amucy yncia. 1 ypoKe
[lepeBog B JECATHYHYKO  CHUCTEMY  YHCEl, OOLIEPUHATHI
3amMCcaHHbIX B JIPYTUX cucTeMax € HOPMBbI
cuuclieHHs. PuMckas cucrema cuncieHus MOBEJCHUS,

3 | JIBonuHas cucreMa cuucieHus. [lepeBo menbix 1 MpaBUJIa
yucen B npeaenax ot 0 1o 1024 B 1onuHyro 00IIeHUs CO
CHUCTEMY CUUCIICHUS. CTapIIUMH U

4 | BocemepuuHas cucreMa cuncienus. [lepeBon uncen | 1 CBEPCTHUKAMH,
13 BOCBMEPUYHON CUCTEMBI B IBOUYHYIO U TIPUHITUTIBI
JIECSITUUHYIO CHCTEMBI U 00paTHO. y4eOHOH

5 | lllecrnanuarepuynas cucrema cuucieHus. [lepesoy | 1 JUCHUINIIMHBI U
yyuceql M3 IIECTHAJAUATEPUYHOW  CHUCTEMBI B camoopranusa
JBOMYHYIO0, BOCBMCPUUYHYIO U JICCATHUHYIO CHUCTECMbI 1u;

1 00paTHO. IIPUBJICYCHUE

6 | ApudmMernueckue orepandd B JIBOMYHOW cucteme | 1 BHUMAaHHA
CUHCIICHUA. 00y4JaroIUXCsl

K
LEHHOCTHOMY
aCIeKTy
M3y4aeMbIX Ha
ypokax
SIBIICHUI;
MPUMEHEHUE
Ha ypoKe
WHTEPAKTUBHBI
X opm
paboThl ¢
00y4aronumMuc
;

1.2. DneMeHTHI MATEMATHYECKOH JIOTHKH

1 | Jlornyeckue Bbicka3biBaHus. Jlormueckue 3Hadenus | 1 bubnmoreka [JOK | moOyxnenue
BBICKAa3bIBaHUI. DJIEMEHTAapHbIE W  COCTaBHBIC https://m.eds00.ru | oGy4aromuxcst
BBICKA3bIBAHUS. [7f418516 co0JIro1aTh Ha

2 Jlornueckne omeparuu: «u»  (KOHBIOHKIWMSA, | 1 YpOKe
JIOTUYECKOE YMHOXKEHUE), «UJN» (IU3BIOHKIIHS, OOIIETTPUHSATHI
JIOTUYECKOE  CIIOKEHHE),  «HE»  (JOTHYecKoe € HOPMBI
orpunianue. [Ipuopurer Joruyeckux onepamui. MOBEJCHUS,



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

Onpenencuue UCTUHHOCTH COCTaBHOTO
BBICKA3bIBaHU, eciu U3BECTHbI  3HAYECHUS
UCTUHHOCTU BXOJAIIMX B HErO 3JIEMEHTAPHBIX
BBICKA3bIBAaHUI.

Jlormueckue  BbIpakeHus.  IIpaBmia  3anmcum
JIOTUYECKUX BBIPAKECHUN

SN

IToctpoenne TabaML, MCTUHHOCTH  JIOTMYECKHX
BBIPAKCHUM.

Jlormyeckune 3j1eMeHThI. 3HAaKOMCTBO C JIOTHYECKUMU
OCHOBaMH KOMIIBIOTECPA.

KonTponpHas paboTa mo Teme « IIeMEeHTHI
MaTeMaTUYECKOMN JTOTUKW»

npaBuia
00IIeHUs CO
CTapIIUMH H
CBEPCTHHUKAMH,
TIPUHITUTIBI
yaeOHOU
JUCIUILUINHEI 1
camMoopraHusa
H;
MIPUBJICYCHHE
BHUMAaHHS
oOyyJaronmxcs
K
[IEHHOCTHOMY
acCreKTy
M3y4aeMbIX Ha
ypoKax
SIBIICHHUI;
IPUMCHCHUE
Ha YpOKe
WHTEPAKTHBHBI
x dhopm
paboTsl ¢
00y4aroIuMuc
15

BKJIIOUCHHC B
YPOK UTPOBBIX
IpoLeayp ¢
LEJIbIO
MOJIIEP>KaAHUS
MOTHBAI[AH
o0yJaromuxcs
K TTOJTYYCHUIO
3HAHU,
HaJIaKUBAHUIO
MTO3UTUBHBIX
MEKJIMYHOCTH
BIX
OTHOIIICHUH B
KJ1acce;
WHUITUHPOBAH
ue u
MOJITIEPIKKA
HCCIIeIOBATEIIb
CKOM
JIEeITeIIbHOCTH
o0ydJaronmxcs

Uroro no pazgeny

12

Pasznen 2. AnropurMsl ¥ IporpaMMHUpOBaHKe




2.1. UCnoTHUTEIH M AJITOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIUU. 104

1

Ilonarue anroputma. McnoaHuTenw aaropuTMOB.
ANTrOpUTM KaK IIaH YIIPaBJICHUS UCIOJHUTEIIEM.

1

CaoiictBa anroputma. CriocoObl 3amMCH alTOpUTMa
(clioBeCHBIH, B BUJIE OJIOK-CXEMBI, IIPOTPaMMa).
[IpeobpazoBanue anroputMa u3 OZHON (OPMBI
3anuicu B apyryto. [1P.

ANTOPUTMUYECKHE  KOHCTPYKIIUU.
«CJIEJOBAHUEY. JInHenHbIi
OrpannueHHOCTh JIMHEHHBIX JITOPUTMOB:
HEBO3MOXKHOCTh  IPEAYCMOTPETh  3aBUCUMOCTH
MOCJICIOBATSIIFHOCTH BBITIOTHIEMBIX JEUCTBHI OT
HCXOJHBIX JaHHBIX.

Koncrpykuus
AJITOPUTM.

KoHcTpykuusi «BETBIEHUE»: TMOJHAS U HEMOJHAS
¢opMbl. BbIMonHeHHE W HEBBIOJHEHUE YCIOBUS
(MCTUHHOCTB U JIOKHOCTh BbICKa3bIBaHUs). [IpocThie
Y COCTaBHBIE YCIIOBUS

KoHceTpykuus «1oBTOpeHUs»: LUKIBl C 33JaHHBIM
YHUCJIOM IOBTOPEHHM, C YCIOBHEM BBINOJIHEHUS, C
IIEPEMEHHON IIUKJIA.

Pazpabotrka mns  QopmanbHOrO  UCHOTHHUTENS
aJIropuT™a, MIPUBOJIAIIETO K Tpedyemomy
pe3ynbTaTy MpPU KOHKPETHBIX HCXOAHBIX JaHHBIX.
I1P

Pazpabotka HECJIOKHBIX
WCIIONIB30BAHUEM  IIMKJIOB W BETBICHUM UL
yrpaBiieHUus:  (OpMaJbHBIMU  HCHOJHMUTENSIMHU,
TakuMH Kak PoOot, YUepenamika, YepTExHUK

aJIr'OpUTMOB C

Cozmanne ¥ BBINOJIHEHME HAa  KOMIIBIOTEpE
HEJIOKHBIX AJITOPUTMOB C HCIIOJIb30BAHMEM ILIHMKIIOB
U BETBJICHUN U1 YIPaBICHUSA HCIIOIHUTEIAMU,
takuMH Kak PoOot, Uepenaiika, YepTExHUK

BeinonHenne anropuTMoB BpyUHYIO U Ha
KoMIibtoTepe. CHHTaKCUUECKHE U JIOTHUECKHE
omnOku. OTKa3bl. « PyyHoe ucroiHeHre roTOBbIX
QJITOPUTMOB IPU KOHKPETHBIX UCXOAHBIX JTAHHBIX.

10

Kontponbhaast pabora mo teme «lcnomHutenu u
QITOPUTMBL. ATOPUTMUYECKHE KOHCTPYKIIHH

bu6mmoreka [IOK
https://m.edsoo.ru
/8a17998a
bubmuorexa [JOK
https://m.edsoo.ru
/8al79aac
bu6mmoreka [IOK
https://m.edsoo.ru
/8a179¢elc
bubmuoreka [JOK
https://m.edsoo.ru
/8a179elc
bu6mmoreka [IOK
https://m.edsoo.ru
/8al17a06a

bubmuorexa [JOK
https://m.edso0.ru
/8al7al8c

noOyXACHUE
oOyyJaronmxcs
co0Ir01aTh Ha
ypoKe
OOIIETTPUHSATHI
€ HOPMBI
MOBEJCHMS,
npaBUIIa
0o01IeHus Cco
CTapUINMH U
CBEPCTHUKAMH,
TIPUHITAIIBI
yaeOHOU
JUCIIUILIMHEI 1
caMOOpraHusa
LMK,
MIPUBJICYCHUE
BHUMAaHUS
o0Oy4aromuxcs
K
LIEHHOCTHOMY
ACTICKTy
U3y4aeMbIX Ha
ypoKax
SIBJICHUIA;
IPUMCHCHUE
Ha YpOKe
WHTEPAKTHBHBI
X opm
paboThl ¢
00y4aronuMuc
S1;

BKJIIOUCHHEC B
YPOK UTPOBBIX
pOLEAyp C
LETBI0
MOJIIEP>KaAHUS
MOTHBAI[AH
o0yJaromuxcs
K TTOJTYYCHUIO
3HAHUI,
HaJIaKUBAHUIO
MTO3UTUBHBIX
MEKJIMYHOCTH
BIX
OTHOIIIEHUH B
KJIacce;
WHUITUHUPOBAH
ue u
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MOJIEPIKKA

UCCIIEIOBATEND
CKOM
JESATEIbHOCTH
oOydJaronmxcs
2.2. SI3pIk mporpamMmupoBaHus 9 4
1 SA3pik  mporpammmupoBanusi  (Python,  C++, bubmuoreka LIOK | moOyxnenue
[MTackane, Java, C#, 1lIkonbHBIH AJITOPUTMUYECKUI https://m.eds00.ru | oGy4aromuxcst
SI3bIK). [7f418516 coOJIr01aTh Ha
Cucrema mnporpaMMHpOBAHHS: PEAAKTOP TEKCTa ypoke
IIPOrpaMM, TPAHCIISITOP, OTJIAAUHUK. OOIICTIPUHATHI
2 | Ilepemennasi: tum, ums, 3HaueHue. Llemble, € HOPMBI
BEIIECTBEHHBICE M  CHUMBOJIbHBIE  II€PEMEHHBIC. HIOBEJICHHUS,
Omneparop MIpUCBalBaHUsI. Apudmernueckue npaBuiia
BBIPAKEHUS U MOPSIOK UX BbluMciaeHus. Onepauun oOuIeHus co
C UEJbIMH YHCIAMH: IEJIOYHUCICHHOE JIeJICHUE, CTapUIUMU U
OCTaTOK OT JEJICHUs CBEPCTHHKAMH,
3 | [IporpamMmMupoBaHK€e JTUHEHHBIX AJITOPUTMOB, MPUHIIUIIBI
MPEIOJIaralolux BbIUUCIECHNE apu(PMETHUUECKUX yueOHOU
U JIOTUYECKUX BBIPAXKEHUN HA U3Yy4aeMOM SI3bIKE JTUCIUIIAHBL U
MIPOTpaMMHPOBaHUS (OJTHOM M3 TIEPEUHS: camoopraHmusa
Python, C++, Ilackaib,Java, C#, llIkoabHBIH 1107078
Anroputmudeckuii A3bik). T1P. MIPUBJICYCHUE
4 BerBnenus.  CocraBHble  ycloBUSL  (3amHCh BHUMAaHUs
JIOTUYECKUX BBIPAXKEHUHM HA H3Y4aeMOM S3bIKE oOyuaromuxcs
mporpaMMupoBanusi). HaxokneHue MHUHMUMyMa U K
MaKCHUMyMa U3 [JBYX, TPEX M YETBIPEX UMCEIL. LEHHOCTHOMY
Pemenne KBaJpaTHOTO ypaBHEHHs, HMEIOIIETO aCTICKTy
BEIIECTBEHHBIE KOPHH. U3y4aeMbIX Ha
5 | [manoroBas oTiajka mporpaMm: MoiaroBoe YPpOKax
BBIITOJIHEHUE, IPOCMOTP 3HAYECHUN BEJINYUH, SIBJICHHI;
OTJIaJIOYHBIN BBIBOJI, BBIOOP TOUKH OCTAHOBA NPUMCHCHHUC
6 | Pa3paboTka mporpaMm, coaeprKaiiux ornepaTop Ha ypOKe
(omepaTophl) BETBJICHUS, HA U3yYA€MOM SI3BIKE HHTCPAKTHBHBI
MIPOTrPaMMHPOBAHMS U3 IIPUBEIEHHOTO BBIIIE X (popm
nepeyns. [1P. paboTei ¢
7 |Uukn c ycmoBueMm. Ajroput™m EBkimpma s 00yJarouumMue
HAXO0XKIEHHUs HAauOOJIBLIEro OOLIEro AEIUTENS ABYX bubmmotexa LIOK | 4,
HaTypaJIbHBIX YUCell. Paz6uenue 3aIUCU https://m.edso0.ru | BKIIOYEHHUE B
HATypalbHOIO 4YHCJIA B IIO3UIMOHHOM cHCTEME C /8al7ac4a YPOK MIDOBBIX
OCHOBaHMEM, MEHBIIMM WU paBHeIM 10, Ha bubimoreka LIOK | mpoueayp ¢
OT/IeNIbHBIC IIH(PBL https://m.edsoo.ru | 1enbo
8 |Hukn ¢ mnepeMeHHOH. AJTrOpUTMBI HPOBEPKU /8al7ad6c IIONACPIKanUsA
JETUMOCTH  OJIHOTO IEJIOTO 4YHCla Ha JPYroe, bubmorexa [JOK | MOTHBAIIUH
MPOBEPKHU HATYPAIHHOTO YUCJIA HA IPOCTOTY https://m.edsoo.ru | 00y4Jarommxcs
9 OO0paboTka CUMBOJIBHBIX JaHHBIX. CHUMBOJIBLHBIC /8al7ae8e K IIOY4CHHIO
(cTpOKOBBIE) HepeMEeHHbIE. IMocumBoOITEHASK bubmmoreka [IOK | 3HaHHH,
06paboTka cTpok. IToACUST YACTOTHI TOSBICHUS https://m.edso0.ru | HalaXXUBaHMUIO
/8al7afab MMO3UTHBHBIX

CHUMBOJIa B CTpPOKCE. BCTpOCHHLIC (I)YHKI_II/II/I JJIs

MCKINYHOCTH
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00pabOTKH CTPOK.
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eI TECILHOCTH
oOyyJaronmxcs

noOyXICHUE
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00yJaronmxcs




K TTOJTYyYCHHUIO
3HAHUI,
HaJIQKUBAHUIO
IIO3UTHBHBIX
MEKITHYHOCTH
BIX
OTHONICHUH B
KJjiacce;
WHULIMUPOBAH
He u
MOIJICPKKA
HCCIICA0BATCID
CKOH
JIeITeIbHOCTH
00yJaronmxcs

2.3. AHAJIN3 AJITOPUTMOB.-24

1

AHnanu3 anroputmoB. OrmpeaeneHue BO3MOXKHBIX
pe3yapTaToB pabOThl aNropuT™Ma NPH  JIAHHOM
MHO>KECTBE BXOJHBIX JIAHHBIX.

bubmuorexa [JOK
https://m.edsoo.ru
[7f418516

Ananus anroputMoB. OmnpeneneHue BO3MOMKHBIX
BXOJIHBIX JIaHHBIX, TMPHUBOAAIIUMX K JaHHOMY
pe3yabTarTy.

Pe3epBHblii ypok. O6001eHNe U crUcTeMaTU3aLus
3HaHUH W YMEHHH 1O Kypcy uHpopMaTtuku 8
KJiacca.

noOyx/1eHue
0o0yyJaronmxcs
CcOo0Ir01aTh Ha
ypoKe
OOIIETTPUHSATHI
€ HOPMBI
[TOBEICHUS,
paBUIIa
0o01IeHus Cco
CTapIIUMU U
CBEPCTHHUKAMH,
TPUHIUITBL
yueOHOU
IUACIATUINHEL U
camMoopraHusa
LMK,
MPUBJICYCHHE
BHUMAaHUS
o0yJaromuxcs
K
[EHHOCTHOMY
aCTICKTy
M3y4aeMbIX Ha
ypOKax
SIBICHUM

Uroro no pazgeny

21+

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

34

TEMATHYECKOE INTAHUPOBAHHUE 9 KJIACC

Ne
/o

HaumeHnoBanue pa3iesioB 1 TeM MPOrpaMMbl

Komnue
CTBO
qacoB

DNeKTpOHHBIE

(uncpoBrie)
oOpa3oBaTebHbIE
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pecypcesl C y4eToM
nporpam
MBI
BOCIIATA
HUS

Paznen 1. lIn¢pposas rpaMmoTHOCTH

1.1 I'noGanpHas cetb UHTEpHET M CTpaTeruy 0€301acHOTO MOBEACHUS B Hel 3 4

1 I'moGanenast cerp Wurepuer. [P-agpeca 1 noOyxne
y310B. CereBoe XpaHEHUE JaHHbBIX. MeToabl HUE
WH/IMBUYAIEHOTO u KOJIJICKTUBHOTO o0yuato
pasMmellleHls HOBOM HMH(pOpMaLUU B CETH IIAXCS
Wnrtepner. bonbuine paHHble (MHTEpHET- cobmrona
JlAHHbIE, B YaCTHOCTH, JIaHHBIE COLMAJIBHBIX Th Ha
ceTein). ypoKe
Co3naHue KOMIUIEKCHBIX o0iernpu
MH(POPMALIMOHHBIX OOBEKTOB B BHUJE BeEO- HSTBIE
CTpaHull, BKJIIOYAOINX rpadruyecKue HOPMBI
00BEKTHI, C HCTIOJIb30BAHHEM MIOBEJICH
KOHCTPYKTOpPOB (11adsoHoB). I1P. s,

2 [Tonstue 00 UH(POPMALIMOHHOM 1 paBuiia
6e3omacHOCTH. YTpo3bl WH(GOPMALMOHHON oOmIeHus
Oe3omacHoCTH TpU paboTe B TIOO0ATBHON co
CeTH M METOJbl NPOTHUBOAEHCTBHS UM. CTapIIUM
[IpaBuna  Oe3zonmacHOW  ayTeHTU(QHUKALUH. bubnnorexa [JOK 1787
Bamta JUYHOM uHpOpManMH B CETH https://m.edsoo.ru/8al7b | ceepcTHu
WurepHer. 578 KaMH,

3 be3omnachHeie cTpaTerud MNOBEJAEHUS B CETH 1 bubnnoreka [JOK MIPUHIIUIT
Uurepner. [peaynpeskaeHue BOBJICUECHUS B https://m.edsoo.ru/8al7b | bt
JECTPYKTUBHBIE U KPUMHUHAJIbHBIE (POPMBI 690 y4eOHOi
CeTeBO  aKTHBHOCTH  (KHOepOYIUIHHT, Bubnnoreka [IOK AUCLMILI
¢ummer u  ap.). IIP. 3HakoMcTBO ¢ https://m.edsoo.ru/8al7b | uub u
MEXaHH3MaMH OOECIIeUeHUs] MPUBATHOCTH 7bc camoopr
n 6e3omacHOM pabOThI ¢ pecypcamMH CETH aHu3alu
WNHTepHer, MeTOolaMHu ayTeHTU(UKAIIUA, B u;

TOM 4YHCJ€ NPUMEHSIEMBIMH B CEpBHCAX pUBJIeY

TOCYCIIYT. eHHe
BHUMAaHU
s
o0yuaro
IIAXCST K
LIEHHOCT
HOMY
acIIeKTy
u3ydaem
BIX Ha
ypoKax
SIBJICHUM.

1.2. PaGota B MHPOPMALIMOHHOM IIPOCTPAHCTBE 3 U



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8

1 Bunel npestenbHOCTH B cetH  MHTEpHeT. nooyxe
WNHuTepHeT-cepBUCHL: KOMMYHHKAITHOHHBIC HUE
cepBuChl  (TouroBas  Ciy)k0a,  BHJIEO- o0yyJaro
KOH(EpEeHI-CBsI3b W T. 11.); CIPaBOYHBIC HIAXCS
CIyXObl (KapThl, pacmucaHus W T. IL.), cobmroa
MTOVICKOBBIC CITY>KOBI, CITy’)KObI OOHOBJICHHUS Th Ha
MIPOrpaMMHOT0 OOEeCTIeueHus U JIp. ypoke
[Touck wmupopmaummn B cern HWHTEpHET oOuienpu
o 3arpocam c HCIIOJIb30BAHUEM HSTBIC
Joruyeckux onepauui. 11P. HOPMBI

2 CepBucsl roCy1apCTBEHHBIX YCIIYT. MOBEJICH
OOnaunple xpanmwiuiia AaHHbX. CpencrBa usl,
COBMECTHOI pa3paboTKu JIOKYMEHTOB npaBuiia
(onmaita-odpucer). [IP.  Mcmomb3oBanue o0IIeHUS
oHJIalH-0(uca TS pa3paboTKu co
JTOKYMEHTOB CTapIIuM

3 [IporpammHoOe oOecrieueHne Kak BeO-CepBHUC: 1197}
OHJIAHHOBBIE TEKCTOBbIE U rpaduueckue CBEPCTHHU
peIaKTOPbI, CPeIbl pa3pabOTKH MPOTPaMM. Bu6muorexa [JOK Kamu,

https://m.edsoo.ru/8al7h | "PHHHHMHI

ale BI }
yueOHOU
JTCITUTLIT
UHBI U
camoopr
aHu3aIu
H;
pUBIICY
eHue
BHUMaHU
s
o0yuyaro
IAXCS K
[IEHHOCT
HOMY
ACTEeKTy
u3yqaeM
BIX Ha
ypoKax
SIBJICHUN

Uroro no pazneny

Pasznen 2. Teopernyeckue 0oCHOBbI HH(POPMATHKH

2.1. MoaenupoBaHHe KaK MeTO/A MO3HAHUSA 84

1 Mogenb. 3amauu, peniaeMbie C MOMOIIBIO bu6mmorexa [IOK MIPUMEHE
MojenupoBanus. Kiaccudukanuu mojernei. https://m.edso0.ru/8al7b | Hue Ha
MarepuanbHbie (HaTypHBIE) 51 €06 YpOKe
nH(popManmonHeie Monenu. HempepriBHBIE 1 bubnuorexa [JOK WHTEPAKT
JTUCKPETHBIE MOJIEIH. NMuranmoHusie https://m.edso0.ru/8al7c | uBHBIX
moznenu.  Wrposble  monenu.  OueHka 04a bopm
aJICKBAaTHOCTH  MOJIEIM  MOJETUPYEMOMY paboThI €
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00BEKTY U EJISIM MOJICTIUPOBAHUS

2 Tabnuunsie MOJIEIIH. Tabmuma KakK
MPEJICTABICHUE OTHOIICHHS.

PaGota ¢ rOTOBBIMH KOMITBIOTEPHBIMHU
MOJICIISIMU W3 PA3JIMYHBIX IMPEIMETHBIX
ob6nacreii. ITP.

3 ba3el pgannbiX. OTOOp B TabdMIE CTPOK,
yIIOBJICTBOPSIIONINX 33JaHHOMY YCJIOBHIO.
Co3ganne 0 HOTA0IMYHOM 0a3bl JaHHBIX.
ITouck ganHBIX B TOTOBOII Oaze .I1P.

4 I'pad. Bepmuna, pebpo, yTh.
OpHEeHTUPOBAHHBIE W HEOPUEHTHUPOBAHHBIC
rpader.  Jlmuna (Bec) pebpa. Becoas
Matpuna rpada. JomHAa TYyTH  MEXKAY
BepmuHamMu rpacda. Ilouck onTHManbHOTO
nytdu B Tpade. HauanpHas BepmuHa
(MCTOYHUK) M KOHEYHas BeplIrHa (CTOK) B
OpHEHTHpOBAaHHOM  rpade.  Brruucinenue
KOJIMYeCTBa MNyTeldl B HaIpPaBJICHHOM
AIMKIIMYeCKOM Tpade.

5 HlepeBo. Kopenb, BepmuHa (y3emn), JIHCT,
pebpo (myra) gepeBa. Beicota nmepesa.

ITonnepeBo.  Ilpumepbl  HCIIOJIB30BAHUA
nepeBbeB. llepebop BapuaHTOB € IOMOUIBIO
JiepeBa.

6 IlousiTe MaTeMaTHYECKOH MOJENH. 3ajayH,
pelaeMple C TMOMOIIBI0 MaTeMaTH4YEeCKOrO
(KOMIBbIOTEPHOT0) MojenupoBanus. OTanune
MaTeMaTHYeCKOH MOJeIu OT HaTypHOHU
MOJICIU M OT CJOBECHOrO (JIMTEPaTypHOTO)
OnucaHus 00beKTa

7 Oranbl KOMIBIOTEPHOTO  MOJEIUPOBAHUS:
IIOCTAaHOBKa 3a/1a4u, IIOCTPOEHUE
MAaTeMaTHYeCKOW  MOJENH, IIporpamMMHast
peanu3anus, TECTUPOBAHME, IIPOBEICHUE
KOMITBIOTEPHOT'O JKCIEPUMEHTA, aHAIU3 €ro
pe3yibTatoB, yroyHeHue Mmogmenu. [IP.
[IporpammMuast peanu3anus DPOCTEUIINX
MaTEeMaTHYECKUX MOJEJEeH.

8 KonTponpHas paborta 1o TeMe
«MoJienupoBaHie Kak METO/] TIO3HAHUS

o0yyJaro
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MOJTy4eH
UI0
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aHUIO
MIO3UTHB
HBIX
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HIUXCS

Hroro no paszneny

Pa3nea 3. AnroputmMbl M1 NporpaMMupoBaHue. - 84
3.1. Pa3pa6oTka aJropuTMoB H IporpamMm 64




1 Pa3Ouenue 3amaun Ha oa3adauu. nooyxe
CocraBneHue ajlropuTMOB U MPOTPaMM C HUE
WCIIONB30BAHUEM  BETBJIICHUH, LMKIOB U oOyuato
BCIIOMOTaTeJIbHbIX ITOPUTMOB JUTSt X CS
yhOpaBieHus HUcnoiaHutenaeM PoGor  wim coOnrona
IPYTUMHU  HUCIOJHUTEISIMU, TaKHUMH  Kak Th Ha
Uepenamika, YepTExXHUK U Ap. ypOKe

2 Tabnuunbie BEJIMYUHBI (MaccuBsl). oOwenpu
OnHOMEpPHBIE MAaCCUBBI HSTBIE

3 CocraBieHne W OTIAagKa  IPOrpaMM, HOPMBI
peann3yronmux THUIIOBBIE AJTOPUTMBI MOBEICH
00paboTKu OJIHOMEPHBIX YHUCIIOBBIX us,
MacCMBOB, = Ha  OJHOM U3  S3bIKOB npaBuiIa
nporpammupoBanus (Python, C++, Tlackais, o01IeHus
Java, CH#.IlIxonpHblli  AJTOPUTMUYECKUI co
S3bIK): 3amoJIHEHHWE YHCIOBOIO MaccHuBa CTapIIuM
CIIy4YallHBIMM YHCIIAMH, B COOTBETCTBUU C bubnuoreka [IOK U
dopmysoi waum  myréM  BBOJA  YKCE, https://m.edsoo.ru/8al7c | ceepcTHH
HaXOXXIE€HHE CYMMBI D3JIE€EMEHTOB MAaCCHBAa; c3e KaMHu,
JIMHEWHBIII IIOMCK 3aJaHHOI0 3HAYEeHUS B bu6mmoreka [IOK MIPUHIIUIT
maccuse [1P. https://m.edsoo.ru/8al7c | st

4 CocraBiienue H OTJIaJIKa  MPOTPaAMM, de0 y4eOHOM
pean3yronmx THIIOBBIE AJITOPUTMBI Bubnunoreka [IOK JUCLHILT
00paboTKH OJIHOMEPHBIX YHCIIOBBIX https://m.edsoo.ru/8al7d | unsl u
MAacCCHBOB, Ha OJTHOM u3 A3BIKOB 0lc camMoopr
nporpamMmupoBanus (Python, C++, Ilackans, aHu3anu
Java, C#, IlIkonpHbld AJTOPUTMUYECKUN u;
SA3bIK):mOACYET J3JIEMEHTOB MaccCHBa, IpUABJICY
YIOBJIETBOPSIIOIIMX  33JaHHOMY  YCJIOBHIO; eHue
HaxO0XJeHUE MUHUMAJIBHOT'O BHMMaHH1
(MakCMMAaJIbHOTO) JIEMEHTa MacCHBA. !

5 CopTtupoBka Maccupa. 00y4aro

6 OOpaboTka MOTOKOB JaHHBIX: BBIYUCIICHUE HXeA K
KOJINYECTBA. CYMMBI, CpEIHETO HEHHOCT
apudmeTnyeckoro MUHHUMAJIBHOTO " HOMY
MaKCUMaIbHOTO 3HAYEHUS 3JIEMEHTOB acTIeKTy
MOCJIEI0BATEIBHOCTH,  Y/IOBJIETBOPSIOIINX H3ydacM
3a/IaHHOMY YCJIOBUIO. bIX Ha

ypoKax
SIBIICHUI;
3.2.Ynupasienue.

1 VYopasnenune. Curnan. OOpaTHas CBS3b. MpUBJIEY
[Tonyyenne  curHamoB  oT  IU(POBBIX 1. DnexkTpoHHOE €HUe
JNaTYMKOB (KacaHWs, pacCTOSHUA, CBETa, MPUIIOKEHUE K YUeOHUKY | BHUMAHU
3Byka u Jp.). lIpuMepbl UCMONB30BaHUS Ha caiite buaom o
NpUHIUIA OOpaTHOM CBSI3U B  CHUCTEMax https://Ibz.ru/metodist/aut | oGyuato
VIpaBIeHUS] TEXHUYSCKHUMH yCTPOHCTBAMHU C hors/informatika/3/eor8.p | mmxcs k
MOMOIIIbI0  JAaTYMKOB, B TOM  YHCIE hp LIEHHOCT
B POOOTOTEXHUKE. HOMY
3HAaKOMCTBO C y4eOHOU cpeoit acleKTy
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pa3paboTKH MPOTrpaMM yIIpaBICHUS u3ydyaeM
JIBIOKyIuMucs poboramu. [1P. BIX Ha
2 [Tpumepsl  poOOTH3UPOBAHHBIX  CHUCTEM ypoKax
(cucremMa  ympaBJeHHsS — JBIDKEHHEM B SIBIICHU;
TPAHCIOPTHOM CHCTEME, CBapOYHAas JIHHHS pUMEHE
aBTO3aBOJIA, ABTOMAaTH3UPOBAHHOE HUE Ha
yIpaBieHUE OTOIUICHUS JI0Ma, aBTOHOMHAS ypoke
cucreMa yIIpaBIICHUS TPAHCIIOPTHBIM UHTEPAKT
CPEICTBOM U T. II.). UBHBIX
dopm
paboThI C
o0yyJaro
HIMMHUCS;
BKJTIOYEH
ue B
YPOK
UTPOBBIX
npoueay
pc
LEJbI0
HOJ/IEPIK
aHus
MOTHBAII
uu
o0yyJaro
HIUXCS K
HOJTy4YeH
UI0
3HaAHUHI
Hroro no pazneny
PA3JIEJI 4. Un¢opmManinoHHBIE TEXHOJIOTHH
4.1. DnexTponHble TabauIbl 109
1 DJIEKTPOHHBIE TA0JIHIIBI. bubmmotexa LIOK no0yxe
[TonsiTue 00 >MEKTPOHHBIX TaOiMIax. TUTIBI https://m.edsoo0.ru/8al7d | Hue
JAHHBIX B sTUEHKaX DNEKTPOHHOU TaOJIHUIIBI. 4d6 o0yuaro
I[IP. BBox  nmaHHBIX U ¢dopMyd, bubnunoreka [IOK HIUXCS
oopMIICHHE TAOIHIIBL. https://m.edsoo.ru/8al7d | coGmoxa
602 Th Ha
bubnnoreka [JOK yYpoKe
2 PenaktupoBanne u  (QopMaTupoBaHHE https://m.edsoo.ru/8al7d | obmenpu
tabmui. BerpoeHHble GYHKIIMHM AJs TOUCKA 710 HSTBIC
MaKCHUMyMa, MUHUMYMa, CYMMBI U CPEIHETO bubnuorexa [JOK HOPMBI
apudmernyeckoro. CopTUpOBKa JaHHBIX B https://m.edsoo.ru/8al7d | moseneH
BBIICJIEHHOM JIHAaIa30He 832 us,
3 CoptupoBka M (QuiabTpanusi JaHHBIX B bubnuoreka [IOK npaBuia
DJIEKTPOHHBIX TAOJIMIIAX. https://m.edsoo.ru/8al7d | obmenus
990 co
4 [Toctpoenne  gumarpamMmm  (THCTOTpaMma, bubnuorexa [JOK cTapuIuMm
Kpyrosas auarpamma, TOYEUHAas https://m.edsoo.ru/8al7d | uwu
nuarpaMma). Berbop tuma guarpaMMel. b70 CBEpCTHU
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5 [IpeobpazoBanue dhopmyn npu 1 KaMH,
KOIMPOBAHUHU. TPUHITAIT
OTtHOcHTeNbHAs, a0COMIOTHAS ¥ CMEIIaHHAs BI
azpecarus y4eOHOi

6 VYCIIOBHBIE ~ BBIYUCICHHS B DJIEKTPOHHBIX 1 JIVCIIHATLT
TaOJIMIAX. WHBI U

7 CymmMmupoBaHue ¥ MOJACYET  3HAYCHHM, 1 caMoopr
OTBEYAIOIINX 33JJAHHOMY YCJIOBHUIO aHM3aIx

8 O6paboTka 600JIBIIUX HAOOPOB JTAHHBIX 1 u;

9 UucieHHOE MOIEIUPOBAHUE B 3JIEKTPOHHBIX 1
TabJInmax.

10 | KonTponbHas paborta o TEeMe» 1
DNEeKTPOHHBIEC TaOIUIIBD)

4.2. NadopmanmoHHbIe TEXHOJIIOTUU B COBPEMEHHOM o0mecTBe 14

1 Ponb  MHpOPMAIMOHHBIX TEXHOJIOTUH B 1 1. DnekTpoHHOE NPUBJICY
Pa3BUTHH JKOHOMHUKHA MHpA, CTPAHBI, NPUIIOKECHUE K YICOHUKY | €HUe

peruoHa. OTKpBITBIE  00Opa3oBaTEIbHBIC Ha caiite burom BHUMAaHU
peCypChI. https://lIbz.ru/metodist/aut | s
[Tpodeccun, cBsi3aHHbIC ¢ HHPOPMATHKON U hors/informatika/3/eor8.p | odyuato
WH(OPMAIIMOHHBIMU TEXHOJIOTHSIMH: BeO- hp HIAXCS K
NIU3aiiHep, MPOrPAMMHKCT,  pa3paboTUMK IIEHHOCT
MOOWJIBHBIX TPHJIOKEHHUH, TECTHPOBIIUK, bubnnorexa [JOK HOMY
APXUTEKTOP IMPOTrPAMMHOI0 O00ECIICYCHHS, https://m.edsoo.ru/8al7e | acmekry
CHeNHMATNCT [0  aHAIW3y  JaHHBIX, ds54 u3ydaem
CHUCTEMHBIN aJIMUHUCTPATOP. BIX Ha
ypoKax
SIBIICHUI;
MIPUMCHE
HUE Ha
ypoKe
HUHTEPAKT
UBHBIX
bopm
paboTsl ¢
o0yuaro
IIAMHCS,
BKIIIOUEH
ue B
YpPOK
UTPOBBIX
nporexy
pc
LEJIBIO
TIOJ/IEPIK
aHUs
MOTHBAII
uu
o0yyaro

IUXCSA K
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MOJIy4CH
U0
3HAaHUU

Wroro no pazueny 11

O06o00mIeHre U cUCTeMaTH3aIMsl 3HAaHUA U YMEHUH 1
10 Kypcy nHpOpMaTHKH 9 Kiacca.

OBILEE KOJIMYECTBO YACOB 3(0) 34
ITPOTPAMME

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

7 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHONM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pesyJbTara
1 [To Treme «l{udpoBasi r(paMOTHOCTHY
[ToscHAT, Ha  TpuUMepax CMBICT  TOHATHH  «HH(QOPMALIUI»,
11 «rH(pOpMAIMOHHBIN Tpoleccy, «o0paboTka HHPOPMALIUNY, «XpPaHEHHE
nH(popMaLuny, «repeaada HHGoOpMaIum»
19 [TpuBOIUTE pUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHHUS U Mepeaavu
' uH(pOpMalNH, CPABHUBATH UX KOJUYECTBEHHbIE XapaKTePUCTUKH
[TonygaTh ¥ HWCHOJB30BAaTh HMH(MOPMAIMIO O XapaKTEPUCTHKaX
13 NEPCOHAIBHOTO KOMIBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTax (Iporeccop,
' ornepaTHUBHAs MaMsATh, JOJTOBPEMEHHas IaMATh, YCTPOMCTBAa BBOJA-
BBIBOJIA)
14 CoOTHOCUTB XapaKTEPUCTUKH KOMIIBIOTEPA C 3aja4aMH, PEIIAEMBIMH C
' €ro MOMOIIBIO
OpueHTHPOBaTbCSI B HMEPAPXHUECKON CTPYKType (pailioBol CHUCTEMBI
15 (3anMchIBaTh MosIHOE UM (Qaiina (katanora), myTh K (aiiiny (kaTtanory)
' 0 HWMEIIIEMYCsS OINUCAHUIO (DAIOBON CTPYKTYpPhl HEKOTOPOTO
MH(POPMALIMOHHOTO HOCUTEIIS)
16 PaboTtate ¢ (aiiioBoil CHCTEMON INEpPCOHAIBHOTO KOMIIBIOTEPA C
' HCIIOJIb30BaHUEM rpaduueckoro uHrepdeiica: coznaBarh (KOMUPOBATh,




nepeMeniaThb, MepeuMEeHOBbIBATh, YIAIATh U apXUBHPOBATh (ailibl U
KaTaJIOTH, UCIIO0JIb30BaTh AaHTUBUPYCHYIO ITPOrpaMmy)
Hckare unpopmanuio B HHTEepHETE (B TOM 4YHCIIE TO KIFOYEBHIM

CJIoBaM, IIO I/I306pa)KGHI/IIO), KPUTHYECKU OTHOCHUTBCA K HaﬁﬂeHHOﬁ

1.7 uHpOpMaLMK, OCO3HAaBaTh OMACHOCTb Ui JIMYHOCTH U OOIIecTBa
pacrpoCTpaHeHHUs BpPEJIOHOCHOW HHpOpMaLMU, B TOM YHUCIE
HKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa

1.8 [ToHuMaTh CTPYKTYpY allpecoB BeO-pecypcoB

1.9 Hcnonp30BaTh COBpEMEHHBIE CEPBUCH HHTEPHET-KOMMYHHUKAIIUN
Cobmronate TpeOoBaHHMA O€30MACHOM SKCIUTyaTallMd TEXHUYECKHX
cpeAcTB HMH(OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH,

1.10 COOIIIO/IaTh CETEBOM ITUKET, Oa30BbIe HOPMBI HH(POPMAIMOHHON ITUKH
U TpaBa Ipu paboTe C MPUIOKEHUSIMU Ha JIFOOBIX YCTPOWCTBaxX U B
WuTtepHere, BBIOMpaTh O€30MacHbIe CTpaTEry OBEJCHUS B CETH
[TpumensTs MeTOAbl NMPO(UIAKTUKM HETaTHUBHOIO BIIMSHUS CPEACTB

1.11 MH(OPMALIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH Ha 3/10pPOBbE
M0JIb30BaTENs

2 I[To Teme «TeopeTnueckre OCHOBbI MHPOPMATUKI
KoaupoBate M JekoaupoBaTh COOOIEHHS IO 3aJaHHBIM IIpaBHUJIaM,

2.1 JNEMOHCTPUPOBATh MOHWMAHHE OCHOBHBIX NPUHIUIIOB KOJIUPOBAHHS
UH(OpPMAIMK Pa3TMYHOM TPHUPOBI (TEKCTOBOM, rpaduIecKoi, ayano-)
CpaBHMBaTh JUIMHBI  COOOLICHWH, 3allMCaHHBIX B  Pa3IMYHbBIX

2.2 andaBuTax, OMEPUPOBATH SIWHUIIAMUA W3MEPEHUS MH(POPMAIUOHHOTO
00BbEMa U CKOPOCTH Tepeauu JaHHBIX

23 OneHuBaTh W CpaBHUBATh pa3Mepbl TEKCTOBBIX, TI'padUUECKuX,

' 3BYKOBBIX (haiisioB u BUse0(]aiinon

3 ITo Teme «MHOpMAITMOHHBIE TEXHOIOTHH»

[IpencraBiasaTe  pe3yibTaThl  CBOEH  JAEATENBHOCTH B BUJE

3.1 CTPYKTYPHUPOBaHHBIX WILTIOCTPUPOBAHHBIX JOKYMEHTOB,
MYJIbTUMEIUNHBIX MPE3CHTALUN

8 KIIACC

Kon

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM




MpPOBEPAEMOro o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111eT0 00pa30BaHUs
pe3yjabTara
1 ITo Teme «Teopernueckrue 0OCHOBBI HH()OPMATHUKI
11 [TosicHsITh HaA TpUMEpax pasIuddsi MEXKIy NO3UIMOHHBIMH H
' HEMO3UIIMOHHBIMH CHCTEMAMM CUUCIICHUS
3anuchiBaTh M cpaBHUBaThH 1eibie yncaa ot 0 mo 1024 B pa3iaumyHbIX
1.2 MO3UITMOHHBIX CHCTEMax cYuciaeHus (¢ ocHoBaHusMu 2, 8, 16),
BBITIOJIHSTH apU(PMETHICCKHE OTICPAIIMH HAJl HUMU
13 PackpplBaTh  CMBICT  TIOHSATHH  «BBICKA3bIBAHUE»,  «IOTHYECKas
' oTiepaIus», «JIOTHIECKOE BHIPAKESHUE)
3anuchIBaTh JIOTHYECKUE BBIPAXKEHUS C HCIIOIH30BAHUEM JTU3BIOHKITHH,
KOHBIOHKIIMM M OTPHUIAHUS, ONPEACSATh HMCTHHHOCTH JIOTHYECKHX
14 BBIPQXCHHH, €CITM M3BECTHBI 3HAYCHUS NCTUHHOCTH BXOJSIIUX B HETO
MEPEMEHHBIX, CTPOUTh TaOJUIBI HCTUHHOCTH [UIS  JIOTHYECKHX
BBIPAKECHUI
2 [To TeMe «ANTOPUTMEI ¥ IPOTPAMMHPOBAHHECH
PackpplBaTh  CMBICII  TIOHSITHH  «HCIIOJHUTEIbY»,  «AJITOPUTM»,
2.1 «IIporpaMMay, TOHHMAas pa3HHUIy MEXIy YHOTPEOJICHUEM JTHX
TEPMHUHOB B OOBIJICHHOH peur U B HH(POpMaTHKe
25 OnuceiBaTh ANTOPUTM PEIICHHs 3a/ladll Pa3IMYHBIMH CIIOCOO0aMH, B
' TOM YHCJIE€ B BHJI€ OJIOK-CXEMBI
CocTaBysITh, BBITOJHATH BPYYHYIO W HA KOMITBIOTEPE HECIOXKHBIC
2.3 QITOPUTMBI C UCIOJIb30BAaHUEM BETBJICHHUM U IUKIIOB JJISl YIIPABICHUS
HCIIOJHUTEISIMU
Hcnonmp30BaTh KOHCTAaHTBI W MEPEMEHHBIE  PA3IUYHBIX  THIIOB
2.4 (YUCIOBBIX, JIOTUYECKHX, CHUMBOJIBHBIX), a TaKXe COJepKallhe HX
BBIPXXCHHU S, HCITOJIB30BATh OTICPATOP TIPUCBANBAHUS
25 Hcnonp3oBaTthk MpH pa3paboOTKe MNporpamMMm JIOTUYECKUE 3HAYCHHUS,
' OTIepaIluU 1 BBIPAKEHUS C HUMH
AHaJIM3UPOBATH MPEIIOKEHHBIC aJITOPUTMBI, B TOM YHCIIE ONPEICIIATS,
2.6 KaKue pe3yibTaThl BO3MOXKHBI MPH 3aJaHHOM MHOECTBE HCXOJHBIX
3HAYCHHI
Co3nmaBaTh H OTJQXHBATh NPOrpaMMbl Ha OJHOM H3 SI3BIKOB
2.7 nporpammupoBanust (Python, C++, Ilackanb, Java, C#, IlIkonbHbIi

AnropuT™Muueckuii  SI3bIK), peamu3yrolre HECIOKHBIE alTOPUTMBI




00pabOTKM YHUCIOBBIX [J@HHBIX C HCIOJb30BAHHEM LHUKIOB U
BETBJICHUM, B TOM YHUCJIE PEATU3YIOLIUE MTPOBEPKY JIETUMOCTH OJIHOTO
LEJIOT0 YKClia Ha APYroe, MPOBepKY HATYpalIbHOTO YKCIa Ha POCTOTY,

BbIJICJIEHUS U (P U3 HATYPaTbHOTO YHCIIA

9 KITIACCA

Kon
NMpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

I[To Teme «l{udpoBasi rpaMOTHOCTHY

11

1.2

1.3

14

2.1

2.2

Hcnonb3oBaTh COBPEMCHHBIC HHTCPHCT-CCPBHUCHI (B TOM YHCIIC

KOMMYHHKAITIOHHBIC ~CEPBHUCHI, OOJIAYHBIC XpaHWIWIIA JaHHBIX,
OHJIAHH-TIpOTpaMMbl (TEKCTOBbIE M TpapUUecKHe PEeAaKTOPbl, CpPeIbl

pa3paboTKM) B y4eOHOW U MTOBCETHEBHOM JCATECILHOCTH

[lpuBoAMTH,  TpUMEPHl  HUCMOJB30BaHUS  T€OMH(POPMALMOHHBIX
CEpBUCOB, CEPBHUCOB T'OCYAApPCTBEHHBIX YCIYr, 0Opa30BaTEIbHBIX

cepBrcoB MHTepHETa B yUeOHOW U TIOBCETHEBHOM JEATSIIEHOCTH

Hcnonp30BaTh pa3iM4HbIE CPENCTBA 3alIUTHI OT BPEIOHOCHOTO
MIPOrPaMMHOTO OOeCTIeueHus, 3alUIIAaTh TEPCOHANTBHYIO HHPOPMAITUIO
OT  HECAHKIIMOHMPOBAHHOTO  JIOCTyNla W  €ro  IOCIEeJCTBUI
(pasrmamieHusi, TOJMEHBI, YTpaThl NaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTUYECKMX M COIMAIIbHO-TICHXOJIIOTUYECKUX  acMeKTOB
UCHoNb30BaHusl ceT VHTepHeT (cereBas aHOHMMHOCTh, LHU(pPOBOH
cien, CyOBEKTOB U

AYTCHTHYHOCTDb OITIACHOCTD

pPECYpCoB,
BPEJOHOCHOTO KOJIa)

Pacno3HaBaTh MONBITKM U TpeAyNpexaarb BOBJIEUYEHHUE ce0s U
OKPYXaloIIHUX B JCCTPYKTHUBHBIE U KPUMHHAIBHBIE (DOPMBI CETEBOM

AKTUBHOCTH (B TOM 4ucie KUOepOyIIUHT, (DUIIHMHT)
ITo Teme «TeopeTuueckre 0OCHOBbI HHPOPMATHUKI»

PaCKpBIBaTB CMBICJI TOHSITHM «MOACIIB), «KMOACITUPOBAHUCH,

ONpeACIsITb BHUJIBL MOﬂCHCﬁ, OICHUBAThL aACKBATHOCTb MOACINU

MOJIETTUPYEMOMY OOBEKTY U 1IeJIIM MOJIETUPOBAHUS
Hcnonp3oBathk rpadsl U AepeBbs A MOJACIUPOBAHUS CUCTEM CETEBOU

U HepapXUyecKoi CTPYKTYpHhI, HAXOIUTh KpaTUyalIlinii myTh B rpade




ITo TemMe «AJTOPUTMBI U TPOTPAMMHUPOBAHUEY

3.1

3.2

PazouBatn 3aJlavd Ha rnmoasagadur, COCTaBJIATb, BBIIIOJHATH BPYUHYIO U
Ha  KOMIIBIOTECPC  HCCIOXHBIC  aJIrOPUTMbI C  HCIIOJIb30BAHUCM
BeTBHeHI/Iﬁ, IUKIIOB U BCIIOMOTI'aTCJIBHBIX aJITOPUTMOB JIA YIIPABJICHUA

HUCIIOJIHUTCIIIMUA

CocTaBnsTh M OTJIAXKUBATh MPOrpaMMbl, PEATU3YIOIIUE THUIIOBBIC
QITOPUTMBI  O0paOOTKM  YHCIOBBIX  IOCJIEAOBATEIBHOCTEH MM
OJTHOMEPHBIX YHMCIOBBIX MAaCCHUBOB (ITOMCK MAaKCUMyMOB, MUHUMYMOB,
CYMMBI MJIHM KOJIMYECTBAa DJIEMEHTOB C 3aJaHHBIMH CBOWMCTBaMH) Ha
OJTHOM U3 s3bIKOB nporpammupoBanus (Python, C++, Ilackans, Java,

C#, llIkonpHBIN ANropuTMHYECKUI SI3BIK)

ITo Teme ((HH(bOpMaHHOHHBIe TCXHOJIOTHHN»

4.1

BeiOupars cnoco® mpencTaBieHHsl JaHHBIX B COOTBETCTBUH  C
MOCTaBJICHHOW 3amadel (TaOJUIBI, CXeMbl, TpadUKH, JUArpaMMbl) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIUX  IMPOTPAMMHBIX  CPEJIICTB

00paboOTKH JaHHBIX

4.2

4.3

Hcnonp30BaTh 3JEKTPOHHBIE TaOMUIBI A7 00pabOTKM, aHaM3a |
BU3yaJIM3allUM YHWCJOBBIX JIaHHBIX, B TOM YHCJI€ C BBIJIEJICHUEM
quana3oHa TaOMuIbBl W YHOPSIOYMBAaHUEM (COPTUPOBKOI) €ro

9JICMCHTOB

CoznaBaTh M NPUMEHATH B AJIEKTPOHHBIX TaOMUIax ¢GopMyssl A
pacy€ToB C UCMOJIb30BAaHUEM BCTPOEHHBIX apU(PMETUUECKUX (YHKLUI
(cymMmMuUpoBaHHWE M TOACYET 3HAYEHUH, OTBEYAIOLIMX 3a/JlaHHOMY
YCIOBHIO, cpelHee apu(MeTHYecKoe, IOMCK MAaKCHUMaJlbHOIO U
MHUHHUMAJIBHOTO 3HaU€HUs), a0COMIOTHON, OTHOCUTEIILHON, CMEIIAaHHON

azpecaluun

4.4

Hcnons30BaTh OJICKTPOHHBIC Ta6J'II/II_U:>I JJIA YUCICHHOI'O

MOZACIIMPOBAHUA B MPOCTHIX 3ajadax U3 pa3HbIX NMPCAMETHBIX obOnacrei




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon

11

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Hudposas rpaMOTHOCTD

KomnbroTep — yHHMBEpCalbHOE BBIUUCIUTEILHOE YCTPOMCTBO, padoTarolee Io
nporpaMMe. THIBI KOMIBIOTEPOB: INEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMIIBIOTEPBI,  CYNEPKOMIBIOTEpPBl. MoOuibHbIe — ycTpoiicTBa.  TexHuka

0€30I1aCHOCTH U IIpaBujIa pa6OTBI Ha KOMIIBXOTEPC

1.2

13

14

OcHoBHBIE KOMIIOHEHTHI KOMIIbIOTEpa W WX Ha3HaueHue. I[Ipomeccop.
OnepaTuBHasE U JOJITOBPEMEHHash MaMsATh. YCTPOMCTBA BBOJA M BBIBOJA.
CeHcopHBII BBOJ, TaTYUKH MOOWJIBHBIX YCTPOMCTB, CpeACTBa OMOMETPUUYECKOM

ayTeHTU(UKAIIH

Wcropust pa3Butus KOMIIBIOTEPOB M MporpammHoro obecrneueHus. IlokoneHus
KoMIbloTepoB.  COBpEMEHHBIE  TEHICHLMM  PA3BUTUSA  KOMIIBIOTEPOB.
Cynepxomnsrotepsl. IlapamiensHele Beruucnenus. IlepcoHanbHbIil KOMIBIOTED.
[Ipoueccop M ero xapakTepuCTHKU (TaKToOBasi YacToTa, pa3psIHOCTB).
OneparuBHasg naMaATs. JlonroBpeMeHHasi maMsTh. Y CTpOKCTBAa BBOJA M BBIBOJA.
O0bEM XpaHUMBIX JAHHBIX (ONEpaTUBHAs MaMATh KOMIIbIOTEPA, KECTKUM TUCK U
TBEPJIOTENbHBIM HAKOMUTENb, IOCTOSHHAs NaMATh CMapT(oHA) U CKOPOCTb

A0CTyIa IJ1d pa3siindHbIX BUAOB HOCHUTEICH

[Iporpammuoe  oOecneueHne  KommbioTepa. llpukimamHoe  TporpaMMHOE
o0ecrieueHue. CucremHoe IpOrpaMMHOE obecrieyeHue. Cuctembl
nporpamMupoBanus. [IpaBoBasi oxpaHa mporpamMM W JaHHBIX. becruiaTHble u

yCIIOBHO-0ecTIaTHBIE TporpaMMbl. CBOOOIHOE MPOrpaMMHOE 00ecrieueHre

1.5

@aiinbl ¥ nanku (karanoru). Tumsl daiinoB. CpolicTBa (aiinoB. XapakTepHble
pa3mepsl (paiiIoB pa3NUYHBIX THUIIOB (CTpaHUIA TEKCTa, DJCKTPOHHAs KHHTA,

dororpadus, 3aMuUch TECHHU, BUCOKIIUI, TOTHOMETPAKHBIA (PUITHEM)

1.6

1.7

[Mpunuunel nmoctpoeHus ¢aitnoBeix cucreM. llonHoe ums ¢aia (mankw,
karajiora). [1yTe k daitny (manke, katanory)
QaitnoBelii MeHemkep. PaboTa ¢ daiinamu u mankamu (kKatajgoramu): co3gaHue,

KOIMUPOBAHUC, TMECPEMCHICHUC, NTCPCUMCHOBAHUC U YIOAJICHUC (I)aﬁHOB 1 IIaIlloK




(xatanoron). [Touck ¢aiaoB cpeacTBaMu ONeparmoOHHON CUCTEMBI

1.8

ApXI/IBaHI/IH JaHHBbIX. Hcnonn3oBanme mporpaMm-apxXmuBaTopoB

1.9

1.10

KomnbioTepHble BUPYCHI U IpYTHe BPEJOHOCHBIE MporpaMMsbl. [Iporpammbl s

3aILUTHI OT BUPYCOB

O0beanHenue koMinbioTepoB B ceTh. Ceth HTepHeT. BeO-cTpanuna, BeO-cailT.
CtpykTypa anpecoB BeO-pecypcoB. bpayszep. IlomckoBbie cuctemsbl. I[lonck
uH(pOpMaIllMM TIO KIIOYEBBIM CJIOBaM W MO H300pakeHHt0. Jl0CTOBEPHOCTH

uH(popMaluu, noaydeHHoi u3z Marepuera

1.11

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKAIUI

1.12

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

B ceT MHTepHet. CtpaTeruu 6e3omacHoro noseaeHus B MIntepHere

TeopeTnueckre 0OCHOBbI HHPOPMATHKU

2.1

Wudopmarins — 0HO U3 OCHOBHBIX MOHATUHN coBpeMeHHOU Hayku. MHopmarus
KaK CBEJCHUS, MIPEIHA3HAYCHHBIC JIUISI BOCIPHSITHS YEIIOBEKOM, M MH(OpMAIHS

KaK JaHHBIC, KOTOPBIC MOT'YT OBITh O6pa60TaHBI aBTOMaTHSHpOBaHHOﬁ CHCTEMOH

2.2

JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTH ONUCAHUS HENPEPBIBHBIX OOBEKTOB U
IPOIIECCOB C TIOMOIIBIO TUCKPETHBIX NaHHBIX. MH(pOpManmoHHbIe mMpoueccs —

IMpoueCChl, CBA3aHHLIC C XPAaHCHUCM, npeo6pa30BaHHeM n Hepeﬂaqeﬁ JaHHBIX

2.3

2.4

2.5

Cumbon. Andasut. MomHocTh andasuta. PaznooOpasue s3bIKOB U ajl(aBUTOB.
EcrectBenHble M (opMalibHbIE S3BIKA. AJ(QAaBUT TEKCTOB HA PYCCKOM SI3BIKE.
JlBonunsiit andaBut. KonudecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIIMA)
buKCUpOBaHHOM JUIMHBI B JBOMYHOM aidasute. I[IpeoOpazoBanue m1000T0
andaputa Kk ABOUYHOMY. KOTMUECTBO pazIHyUHBIX CIOB (PMKCHUPOBAHHOM JJTMHBI B

andaBuTe OnpeneIéHHON MOIITHOCTH

KoaunpoBanue cMMBOIIOB OJTHOTO an(aBuTa C TOMOIIBIO KOJOBBIX CJIOB B APYTOM
andaBute, KOJ0Bask TAOJIUIIA, TEKOTUPOBAHUE

JBonunslii koxa. IlpencraBieHune [aHHBIX B KOMIIBIOTEPE KakK TEKCTOB B

JABOUYHOM aﬂ(l)aBI/ITe

2.6

2.7

WNndpopmannonssiii 00bEM NaHHBIX. BUT — MUHMMaNbHas €JUHMIIA KOJIMYECTBA
uH(pOopMaluu — TBOMYHBIN pa3psa. baiit, kunobaiit, merabaiT, rurabanT
CkopocTh mepenaud JaHHBIX. EJWHUIBI  CKOPOCTH TIepelaydl  JaHHBIX.

Hckaxenue I/IH(I)OpMaI_[I/II/I Ipu nepeaadc

2.8

Konuposanue texcroB. PaBHomepHblii kon. HepaBHomepusiii koa. Koxmposka

ASCII. Bocemuburnasie xoaupoBku. Ilonstue o xomupoBkax UNICODE.




JlekoqupoBaHie  COOONIICHWH  C  HMCIOJIb30BAaHUEM  PAaBHOMEPHOTO  H

HEepaBHOMEPHOTO Koja. MHpopMannoHHbIH 00BEM TEKCTa

OObmee mnpencraBieHue O LUGPOBOM MPEICTABICHUH AayIMOBH3YyalIbHBIX U

2.9 IpYrux HenpepblBHBIX JaHHbIX. KomupoBanue 1Bera. L[BeToBbie Mojenu.
Mogens RGB. I'mybuna xonupoBanus. [lanutpa
PactpoBoe u BekTOpHOE mpencTaBieHHe wu3o0paxenui. Ilukcens. Ouenka
2.10 uHpopManmoHHOTO  00BEMA  TpadUYEeCKUX  JaHHBIX JJII  PacTPOBOIO
M300paKeHUS
KonupoBanue 3Byka. PaspsanHocTs M yactora auckperuszaumu. KosmuecTBo
211 kaHajgoB 3anmucu. OIlleHKa KOJWYECTBEHHBIX IMapaMeTpoOB, CBSA3AHHBIX C
NPECTaBICHUEM M XpaHECHHEM 3BYKOBBIX (DailioB
3 WNHupopmanronHble TEXHOIOTUH
a1 TexcToBbIe TOKYMEHTHI M UX CTPYKTYPHBIE AJIEMEHTHI (CTpaHuIla, ab3all, CTpoKa,
' CJIOBO, CHUMBOJ)
> TekcToBBIE mIpoueccOp — HMHCTPYMEHT CO3/IaHUf, PEJAKTUPOBAHUSA U
' dbopmatupoBanus TekcToB. [IpaBuna Habopa TekcTa
PenaktupoBanue tekcra. CBoiictBa cumBosioB. llpudrt. Tuner mpudros
33 (pybOsenble, c 3acedykamu, MOHOIMpUHHEIE). [lomyxupHoe U KypCHBHOE
' HauepTanue. CBoiicTBa a03aleB: TrpaHHIbl, ab3alHBIA OTCTYN, HWHTEpBal,
BbIpaBHUBaHKE. CTHIIEBOE (JOpMATHPOBAHNE
34 CrpykrypupoBanue HWHGOpPMAIMM €  TIOMOIIBIO CHUCKOB MW TaOJIHIL.
' MsoroypoBHeBble ciickH. Jlo6aBieHe Ta0IMIl B TEKCTOBBIE TOKYMEHThI
35 BcraBka u3o0paxeHHH B TEKCTOBbIE JOKyMeHThl. OOTekaHue H300pakeHUH
' TeKcTOM. BritoueHne B TEKCTOBBIN JOKYMEHT iUarpaMM U Gopmyi
35 [Tapamerpsl cTpaHuibl, HyMmepanuss cTpaHul. JloOaBieHne B JOKYMEHT
' KOJIOHTUTYJIOB, CCBUIOK
IIpoBepka mnpaBomnucanus. PacctaHoBka mepeHOCOB. I'0J10COBOM BBOJ TEKCTA.
3.7 OnTnueckoe pacrno3zHaBanue Tekcra. KommbroTepHslil nepesoa. Mcnonp3oBanue
cepBuCcOB ceTu MuTepHeT 115t 00pabOTKH TeKCTa
38 3HAKOMCTBO €  rpauuecKUMH  pefakTopaMd.  PacTpoBble  pUCYHKH.
' Hcnonp3oBanue rpaguyeckiux NpUMHTHBOB
Onepaiu peakTUpOBaHUS TpadUUeCKUX OOBEKTOB, B TOM YHCIE IM(POBBIX
3.9 dororpaduii: mM3MeHeHHWE pa3Mepa, o0pe3ka, MOBOPOT, OTpakeHHE, padboTa ¢

obnacTsaMu (BLI,Z[CJ'ICHI/IC, KOIMMPOBAaHUEC, 3aJIMBKa I_IBGTOM), KOppeKOusA 1IBCTA,




SPKOCTU ¥ KOHTPACTHOCTU

Bektopnast rpajpuka. CoznaHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMHU

3.10 CpeICTBaMU TEKCTOBOTO MpOLIecCOpa WM JPYTUX MOporpamm (MIPHIIOKEHUN).
Jlo6aBiieHHEe BEKTOPHBIX PUCYHKOB B IOKYMEHTHI
311 [ToaroToBka MynabTUMEIUUHBIX Tpe3eHTanuit. Crnaiin. JloGaBneHue Ha caiin
' TeKCTa U n300pakeHuii. Pabota ¢ HeCKOJIIBKMMU claiiiaMu
3.12 Jo6aBiienue Ha cinaiij ayIMOBU3YyaJbHbIX IaHHBIX. AHUMAIUs. [ UIepcchUIKu
8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Teoperuueckre OCHOBBI HH)OPMATHKH
Hermno3umronupie U MO3UIIMOHHBIE CUCTEMBI cuncieHus. Andasut. OCHOBaHHE.
1.1 Pa3Bépuyras gopma 3amucu umcna. [lepeBoa B AeCATUYHYIO CHCTEMY 4YHCE,
3aMMCaHHBIX B IPYTUX CUCTEMAaX CUUCIICHHS
1.2 PumMckas cucteMa cunciaeHus
JBonuHas cuctema cuncienus. [lepeBon nensix urcen B npeaenax ot 0 go 1024
B IBOMUYHYIO CHCTeMY cuncieHus. BocbMepuunas cuctema cuucienus. [lepeBon
13 YuCel M3 BOCBMEPUYHOW CHUCTEMBI B JBOMYHYIO U JECATUYHYIO CHUCTEMBI U
' obpatno. lllectHamnarepuunas cucrema cuucieHus. I[lepeBoxy uymcen wu3
IECTHAAIATEPUYHON CHUCTEMBI B JIBOUYHYIO, BOCBMEPUYHYIO U JIECATHUYHYIO
CUCTEMBI U 00paTHO
14 ApudmeTrnueckre onepanuy B ABOUYHONW CUCTEME CUHCIICHUS
Jlormueckne  BBICKA3bIBaHMsA.  Jlormyeckme  3HAYEHHUS  BBICKA3LIBAHMIA.
DneMeHTapHble U COCTaBHbIE BBICKA3bIBaHMs. Jlornueckue ornepanuu: «u»
L5 (KOHBIOHKITUS, JOTHYECKOE YMHOXEHUE), «WIn» (AU3BIOHKIIUS, JTOTHUYECKOe
' CIIOXKEHHE), «He» (Jorudeckoe oTpuiianue). [I[puoputer noruueckux oneparui.
OrmpesieieHe WCTUHHOCTH COCTABHOTO  BBICKA3bIBAaHUSI TPU  HM3BECTHBIX
3HAQUYEHUSIX UCTUHHOCTHU BXOJSIIMUX B HETO AJIEMEHTAPHBIX BbICKA3bIBAHUI
16 Jlornueckue Boipakenust. [IpaBuia 3anucu goruueckux Bolpaxenuid. [loctpoenue
' TaOJIUI] ICTUHHOCTH JIOTHYECKUX BBIPAKEHHUM
1.7 Jlornueckwue 3eMeHThI. 3HAKOMCTBO € JIOTHYECKMMH OCHOBAMH KOMIIBIOTEpA
2 AJTOPUTMBI ¥ IPOTPAMMHPOBAHUE
2.1 [lonsitue anroputma. McnonHWTENH alropuTMoB. AJTOPUTM Kak IUIaH




YIIpaBJIICHUA UCIIOJITHUTCICM

2.2

2.3

CgoiictBa anropurma. CriocoObI 3alicH anropuTMa (CIOBECHBIN, B BUIE OJOK-

CXEMBI, IPOrpamMma)

AJnropuTMUYecKre KOHCTpYKIMH. KoHCTpykiusi «cienoBanue». JIMHEHHBIN
anroput™M.  OrpaHM4eHHOCTh  JIMHEHHBIX  AITOPUTMOB:  HEBO3MOXHOCTH
MPEAYCMOTPETH 3aBUCUMOCTD MOCJIEI0BATEIIbHOCTH BBIINOJIHIEMBIX JEHCTBHI OT

HCXOOHBIX JaHHBIX

2.4

KOHCTPYKHI/IH «BCTBJICHUC): IIOJIHAsA MW HCIIOJHAaA (bOpMBI. Brimonnenne u
HCBBITIOJIHCHHUEC YCIIOBUS (I/ICTI/IHHOCTB " JJOXHOCTb BBICKEBBIBaHI/ISI). HpOCTBIe u

COCTaBHBIC YCIIOBUSA

2.5

2.6

KOHCTPYKI_II/ISI «IOBTOPCHHUC): HHKJIbI C 3aJaHHBIM YHCIOM HOBTOpeHHﬁ, C

YCJIOBUCM BBIIIOJIHCHUS, C HepeMeHHOﬁ OUKJIIa

PazpaGotka 11 (opManbHOrO HCIOJHUTENS aJrOpUTMa, MPUBOIAIIEIO K
TpeOyeMOMy pe3ynbTaTy INpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3palOoTka
HECJIO)KHBIX QJITOPUTMOB C HCIOJB30BAHMEM LHMKIOB W BETBICHUH U
yhnpaBieHus: (QOpPMaJIbHBIMH  HCHOJHHUTEISIMHA. BBINOTHEHHE alrOpUTMOB

BPYYHYIO 1 Ha KOMIIBIOTCPEC. CHHTaKCHUYECKHE U JorndyecKue omuOKku. OTKa3bI

2.7

Szpik  mporpammupoBanus  (Python, C++, Java, C#, IlxonpHbIii
Anropurmuueckuil S3pix). Cucrema NporpaMMHpOBaHHS: PEAAKTOP TEKCTa

nporpamm, TpaHCJIATOpP, OTIIaAAYUK

2.8

2.9

2.10

2.11

HepeMeHHa;I: THUII, HM:A, 3HA4YCHHC. ]_[eJ'IBIe, BCIICCTBCHHLIC MW CHMBOJIBHBIC

NepeMEHHbIE

Oneparop mnpucBauBaHusd. Apu(METHUYECKHE BBIPAKEHHUS U MOPAIOK HX
BbIunciaeHUs. Onepanyy ¢ LeIbIMU YUCIaMU: LEIOYUCIEHHOE JEJIEHNE, OCTaTOK

OT ACJICHUS. HpOBepKa ACIIUMOCTH OJJHOI'O IEJIOT0 Yrcjia Ha JPYyroe

BerBnenus. CocraBHble YCIOBHSA (3allUCh JIOTMYECKMX BBIPAXEHHH Ha
M3Yy4aeMOM sI3bIKe IporpaMMupoBanus). HaxoxxeHue MUHIMyMa U MaKkCuMyMma
U3 JIBYX, TPEX U YETBIPEX umncell. Pemenne KBagpaTHOrO ypaBHEHUS, UMEIOLIETO

BCIICCTBCHHBIC KOPHU

JII/IaJ'IOFOBaH OTjIaJKa IMporpaMM: MomaroBO€ BBIITOJIHCHHUEC, ITPOCMOTP 3HAYCHUHU

BCJIIMYHH, OTJIaJOYHBIN BBIBO/I, BBI60p TOYKH OCTaHOBa

2.12

I_[I/IKJ'I C YCJIOBUCM. AHFOpI/ITM EBKJ'II/IIIa JJIA HAXOXKIACHUA HanOOJIBIIEro 06].[161“0
ACIIUTEIIA IBYX HATYpPaJIbHBIX YKUCCIL. PazOuenue 3anucu HaTypaJbHOI'O 4YHUCJIa B

MO3UIIMOHHOM CHCTEME C OCHOBAaHUCM, MCHBIIHMM WJIHW PABHBIM 10, Ha




OT/IeNIbHBIC TTU(PBI

2.13

2.14

2.15

]_[I/IKJ'I C nepeMeHHoﬁ. AJ'IFOpI/ITMBI IMPOBEPKHU ACIIMMOCTHU OAHOT'O LEJIOT0 YHrciia

Ha Jpyroe, IpoBEpKU HATYPaIbHOTO YKCIIa HA TPOCTOTY

OO6paboTka CHMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IEpEMEHHEBIE.
[TocumBonbHast oOpaboTka cTpok. [loncdér 4acToThl MOSBIEHUS CHUMBOJIA B
cTpoke. Berpoennsie GyHKIuM s 00pabOTKH CTPOK

OnpezneneHre BO3MOXHBIX PE3yJIbTATOB pPabOTHl AITOpPUTMA MPU 33TAHHOM

MHOXCECTBC BXOJHBIX OAaHHBIX, OIIPEACICHHUC BO3MOXHBIX BXOIHBIX JaHHBIX,

IIPUBOAAIIMX K TaHHOMY pe3yJIbTaTy

9 KJIACC

Kox

11

IIpoBepsieMblii 3JIEMEHT COePKAHUSA

Hudposas rpamoTHOCTH

I'mobanenas cers Murteper. IP-ampeca y3mos. CeTeBoe XpaHEHHE [aHHBIX.
MeTozbl HHAMBUAYATBHOIO U KOJUIEKTUBHOIO pa3MeLIeHHs HOBOM HHpOpMaLUY B
Wntepuere. bonbiine paHHblE (MHTEPHET-JAHHbBIE, B 4YaCTHOCTU JAHHBIE

COIIMAJILHBIX CETEH)

1.2

1.3

2.1

[Tonsatue 00 wuHpOpMAIMOHHON O0€30MacHOCTH. YTpo3bl WHGPOPMALMOHHOM
0€30MacHOCTH MPHU padoTe B TJIOOATBHOW CETH U METOJIBI MPOTHUBOACHCTBUS UM.
[TpaBuna Ge3onacHoil ayTeHTH(QUKANMU. 3alUTa JUYHOH MHPOpPMALUU B CETH
HNurepuer. be3onacHele  cTpareruum  noBeaeHus B cetu  VIHTepHer.
[TpenynpexneHue BOBIEUEHHS] B JIECTPYKTHBHbIE W KPUMUHAIbHBIE (HOPMBI

CETEeBOW aKTUBHOCTH (KHMOepOyIIIUHT, (GUIIUHT U Ipyrue Gopmbl)

Buner nestensHoctTn B MHTepHere. MHTEpHET-CEpBHUCHI: KOMMYHUKALIOHHBIE
CEpBHCHI (ITOYTOBAs Clyk0a, BUI€O-KOH(PEPEHI-CBSI3b U JIPYTHE), CIPAaBOYHbIE
CIy’KOBbl (KapThl, paclucCaHWs M Jpyrue), MOUCKOBBIE CIYXOBbI, CIIyKOBbI
OOHOBJIEHMSI TNPOTpaMMHOr0 obecrieyeHus: M japyrue ciyxObl. CepBHCHI
rocygapcTBeHHbIX — yciayr. OOmaynble xpaHwiuimia jgaHHbIX.  Cpenctsa
COBMECTHOM  pa3pabOTKM JOKYMeHTOB (oHyaiiH-oducsl). [Iporpammuoe
o0ecrieyeHHe KaK BeO-CEpBUC: OHJIATHOBBIE TEKCTOBBIE M Tpaduueckue
PEaKTOpPBI, CPEeNbl pa3pabOTKU MPOrpaMM

Teopetnueckre 0CHOBbI HHPOPMATHKU

Monens. 3agaun, pemiaeMble ¢ MOMOINBIO MojenupoBaHus. Knaccudukanum




2.2

2.3

Mozeneld. MarepuanbHble  (HaTypHbIE) ©  WHOOPMAIMOHHBIE  MOJICIH.
HenpepeiBHble 1 guckperHsie monenu. Mmurtanmonnsle Mozenu. Hrpossie
mogenu. OneHKa COOTBETCTBHS MOJEIU MOJEIUPYEMOMY OOBEKTY U LEJIM

MO/ICIIMPOBAHUS
Tabnuuneie Mogenu. Tabauma Kak IpeCTaBICHUe OTHOIICHUS

ba3er nmanHbix. OTOOp B TabnMIe CTPOK, YIOBIETBOPSIOMIMX 3aJaHHOMY

YCJIIOBUIO

2.4

I'pad. Bepummna, pebpo, nmyre. OpHEHTUPOBAaHHBIE U HEOPUEHTHUPOBAHHBIE
rpader. Jlnuna (Bec) pebpa. Becomas marpuma rpacda. nmHa myTH Mexmy
BepMHaMu rpaga. Ilouck ontumaneHoro nytu B rpage. HavanpHas BepiinHa
(MCTOYHMK) ¥ KOHEYHash BepIIMHAa (CTOK) B OPHEHTHUPOBAHHOM rpade.

Brruucnenue koaudecTna HYTeﬁ B HAIIpaBJICHHOM allUKIIMYCCKOM rpa(be

2.5

2.6

Hepeso. Kopenb, BepimHa (y3en), JIucT, pedpo (ayra) aepeBa. Beicota nepeBa.
[Mognepeso. Ilpumepsl wucmonb30BaHUS JiepeBbeB. [lepebop BapuaHTOB C
MIOMOIIBIO JIepeBa

[lonarue wmaTemaTuyeckoM Mojenu. 3ajaud, periaeMble C  MOMOIIBIO
MaTeMaTHYECKOTO (KOMIIBIOTEPHOTO) MOJIETTUPOBAHUSI. Otnuuune
MaTeMaTHYeCKOM MOJENM OT HAaTypHOH MOZETH H OT  CJIOBECHOTO

(JIUuTEpaTypHOT0) OMUCAHMS 00bEKTa

2.7

3.1

3.2

OTalbl KOMIIBIOTCPHOT'O MOJCIMNPOBAHUA: IIOCTAHOBKA 3aJa4d, IMOCTPOCHUC
MaTeMaTHIeCKOM MOJACIIH, nporpamMmmMHas pcanunsanus, TCCTUPOBAHUC,
MNPOBCACHNUEC KOMIIBIOTCPHOI'O OSKCICPUMCHTA, AaHAJIM3 ¢€ro pe3yJbTaToB,

YTOUYHEHHE MOJEIIH
ANTOpPUTMBI U IPOTPAMMUPOBAHHE

Pa3Ouenue 3agmaunm Ha nonzagauu. CocCTaBlIeHHE AITOPUTMOB M IIPOrpaMM C
UCMOJIb30BAaHUEM BETBJICHUH, LUKIOB M BCIOMOTaTENbHBIX aJITOPUTMOB JUIS

YIpaBJICHUA UCIIOJHUTEICM UJIN APYTUMHA UCITOJTHUTCIIAMUA

Tabnuunple BenuuuHbl (MaccuBbl). OmHOMepHbIe MaccuBbl. CocTaBlieHHE U
OTJIaJIKa TPOTpamMM, PEATM3YIONIMX THIOBBIE  AJITOPUTMBI  00pabOTKH
OJIHOMEPHBIX YUCIOBBIX MACCHBOB, Ha OJHOM M3 SI3bIKOB IPOrPAMMHUPOBAHMS
(Python, C++, Ilackanbs, Java, C#, IlkonpHbIii ANTOpUTMHYECKHN S3BIK):
3al0JIHEHUE YHUCJIOBOIO MAacCHBa CIIy4allHBIMM YHCIaMH, B COOTBETCTBUU C
dbopmysoi Wi MyTéM BBOJA YHCEN, HAXOXKICHUE CYMMBI DJIEMEHTOB MAacCHBa,
JMHENWHBIN OUCK 33/IaHHOTO 3HAYEHUS! B MACCHUBE, MOJICYET 3JIEMEHTOB MAacCHBa,

VAOBIETBOPSIIONINX ~ 33IaHHOMY  yCIIOBHIO, HAaXOXKJACHHE MHHUMAaJIbHOTO




(MakcMManbHOTO) AyeMeHTa MaccuBa. COpTHPOBKA MacCHBa

3.3

O6pa60TKa IIOTOKa JAaHHBIX: BBIYUCICHUC KOJIHMYECTBA, CYMMBI, CPECAHETO
apI/I(I)MeTI/I‘-IeCKOFO, MHUHHMAJIBHOI'O M MAaKCHMaJIbHOI'O 3Ha4€HHUA 3JICMCHTOB

IMOCJICA0OBATCIIBHOCTH, YAOBJICTBOPAOIIUX 3aJaHHOMY YCIIOBHIO

3.4

4.1

4.2

VYmupasnenue. Curnan. O0parHast cBs3b. [lonmydeHne CUTHAJIOB OT HHU(POBBIX
JAaTYUKOB (KacaHMs, pacCTOSIHMs, CBETa, 3Byka M jpyroro). IIpumepst
UCIIONIb30BAaHUsl MPHUHIMIA OOpaTHOM CBA3M B CHUCTEMax yIpaBICHUS
TEXHUYECKHUMHU YCTPOWCTBAMH, B TOM 4YHCIEe B poOoToTexHuke. llpumepsr
POOOTU3MPOBAHHBIX CUCTEM (CHCTEMA YIPAaBICHUS JBUKEHHEM B TPAHCIIOPTHOMN
CUCTEME, CBapoyHas JIMHHUS aBTO3aBOJA, ABTOMAaTU3UPOBAHHOE YIPABJICHUE
OTOIUICHHEM JIOMa, AaBTOHOMHAas CHCTEMa YIpaBJICHHUS TPAHCIOPTHBIM

CPEJICTBOM U JPYTUE CUCTEMBI)
NubopmanrmoHHbIC TEXHOJIOTHH

[TonsiTre 00 PMEKTPOHHBIX TaOuuiax. THIBI JaHHBIX B SYEHKaX AJICKTPOHHON
tabmuipl. PenaktupoBanue u popmatupoBanue tabmun. BerpoeHHble QyHKIUM
JUISl TIOMCKAa MaKCUMyMa, MUHHMYyMa, CYMMBI U CPEIHEro apu(METHYEecKOro.
CopTupoBKa MJaHHBIX B BBICJICHHOM 1uamna3oHe. [loctpoeHume muarpamMm
(rucrorpamma, Kpyromas [uarpamMMa, TO4YeyHas audarpamma). Breibop Ttumna

AuarpaMMbl

[IpeobpazoBanue dhopmyn npu KornupoBaHuU. OTHOCUTENBHAs, aOCOJIOTHAS U

CMCHIaHHasg aapecauns

4.3

VYcoBHBIE BBIUMCICHHS B 3JEKTPOHHBIX Ta0nuiax. CyMMHUpOBaHUE U MOACUET
3HAYCHHH, OTBEYAIONINX 3aJaHHOMY ycloBUIO. OO0paboTka O0JbIINX HAOOPOB

JaHHBIX. YHucIeHHOe MOJCIINPOBAHUC B DJICKTPOHHBIX Ta6nnuax

4.4

Ponp nH(pOpMAIMOHHBIX TEXHOJOTWH B PAa3BUTUM SKOHOMUKH MHpPaA, CTPAHBI,
pernoHa. OTkpbIThIe oOpa3oBaTenbHble pecypchl. IIpodeccuu, cBsizaHHBIE C
uHpopMaTUKON W  HMH(POPMAIMOHHBIMM  TEXHOJOTHSAMM:  BeO-au3aiiHep,
IPOrPaMMUCT,  pa3pabOTYMK  MOOWJIBHBIX  IPWIOKEHUH, TECTUPOBLIUK,
ApPXUTEKTOp TMPOrPaMMHOI0 OOECHeUYeHMs], CIEUATUCT M0 aHAJIU3y JaHHBIX,

CHUCTEMHBIN aJIMUHUCTPATOP




IPOBEPSIEMBIE HA OI'D ITO UHOPOPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

1

11

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

3HaTh (IOHUMATD)

BnajgeHne OCHOBHBIMHM  TOHSATHUSMHU: HHpOpMAIHs, Iepeaaya,
XpaHeHHe U 00paboTka MHGOPMAIMH, AITOPUTM, MOJIEIb, ITU(POBOI
NPOAYKT ¥ WX HCIONB30BAaHUE IS pEIICHHUS YYCOHBIX H

MMPAaKTUYCCKUX 3aaq

1.2

Bnagenue mOHSITUSAMU: BbICKA3bIBAHUC, JIOTHYCCKas  OIlICpalus:d,

JIOTUYCCKOC BBIPpA)KCHUC

YmeTh

2.1

2.2

2.3

2.4

2.5

YMeHue OIICPUPOBATL CAUHUIAMHU H3MCPCHUA I/IH(i)OpMaI_II/IOHHOFO

00BEMaA U CKOPOCTHU NEpeaun JaHHBIX

YMeHne 3anuchiBaTh M CpaBHHBaATh Ieibie yucia oT 0 mo 1024 B
Pa3IMYHBIX MO3UIIMOHHBIX CHUCTEMaX CUHMCICHHUS C OCHOBaHUSAMHU 2, 8,

16, BBINOJIHATH apU(PMETHUECKHUE ONIEpALIUU HaJl HUMHU

YMeHue KoaupoBaTh M JAEKOJIUPOBATH COOOILIEHUS IO 33JaHHBIM
IIpaBWjiaM; IOHMMAaHWE OCHOBHBIX IPUHIUIOB  KOJWPOBAHHUS
nH(pOpMaLUU Pa3InYHON IPUPOJIBI: TEKCTOBOM, rpaduueckoil, aynno
YMeHue 3anuchbiBaTh JIOTUYECKUE BBIPAKEHUS C MCIOJIb30BAaHUEM
JU3BIOHKIMY, KOHBIOHKLIMU M OTPULAHMS, ONPEACIATh NCTHUHHOCTb
JIOTUYECKUX BBIPAKEHUM, €CIU W3BECTHbl 3HAUYEHHUS HCTHUHHOCTH
BXOJILIMX B HEro MEPEMEHHBIX, CTPOUTH TAOIHMIBI UICTUHHOCTH IS
JIOTUYECKUX BBIPAKEHUH; 3aIUCBIBATh JIOTMYECKHE BBIPAKEHUS Ha

M3y4aeMOM SI3bIKE IPOTPAMMHUPOBAHUS

YMeHue cocTaBisiTh, BBIIOJHATH BPYYHYHO M Ha KOMIIBIOTEpE
HECJIO)KHBIE ~ QTOPUTMBI  JJI1  YNPaBICHHUS  HUCIOJHUTEISIMU
(Uepenamka, YepTéxHUK U JApyrue); co3gaBaTh U OTJIaKUBATh
IporpaMMbl Ha OJJHOM M3 SI3BIKOB IporpammupoBanus (Python, C++,

[Tackanp, Java, C#, IlxonpHBIE AJTOpUTMHYECKUN  SI3BIK),




pean3ylonire HeCI0KHbIE aAITOPUTMBI 00pabOTKH YHCIOBBIX JaHHBIX
C WCIOJIb30BAaHHWEM IIMKJIOB W BETBJICHUW; YMEHUE Pa30HWBaTh 3a71a4u
Ha MOA3aJa4u, UCII0JIb30BaTh KOHCTAHTHI, IEPEMEHHbIE U BBIPAKECHUS
pa3IMYHBIX  TUIOB  (YUCIIOBBIX,  JIOTHUYECKUX, CHMBOJIbHBIX);
AHAIM3UPOBATh TPEAJIOKEHHBIM  alrOpuUTM, ONpENeNsITh, KaKue
pe3ynbTaThl BO3MOXHBI MPU 33JJAHHOM MHOXECTBE HCXOJIHBIX

3Ha4YECHUHU

2.6

YMeHue 3anucarb Ha M3y4aeMOM  SI3bIKE IPOrPaMMHPOBAHUS
AITOPUTMBI IIPOBEPKU JAEIUMOCTH OJHOTO LIEJIOr0 YMCia Ha JAPYroe,
MPOBEPKU HATYpaJbHOTO 4YHCIA Ha MPOCTOTY, BBIIEICHUS LUGp U3
HAaTypaJbHOTO YHCJIa, TOUCK MAaKCHMyMOB, MHUHHMYMOB, CYMMBI

YHUCI0BOM oCJIICAOBATCIBbHOCTH

2.7

Briajenne yMeHHEM OPHUEHTHPOBATHCS B MEPAPXHUCCKON CTPYKType
¢aitnoBoii cuctemsl, padboTaTh ¢ GailyIoBOI CUCTEMOH MePCOHATBHOTO
KOMITBIOTEpA C HCIOJAb30BaHHEM rpaduueckoro uHTepdeiica, a
HMCHHO: CO3daBaTb, KOIIHMPOBATb, IMEPCMCIIATh, INMCPCHUMCHOBLIBATD,

YAAIATh U apXHUBUPOBATH (I)aﬁHLI H KaTaJloru

2.8

BJ'IaI[eHI/Ie YMCHUSIMHU U HABBIKAMU UCIIOJIB30BAHUS HH(bOpMaHHOHHBIX
U KOMMYHHKAIIMOHHBIX TEXHOJIOT Uit AJid  TIOUCKA, XPaHCHUA,

06pa60TKI/I " nepeaaviu U aHajin3a pas3InYHbIX BUJIOB HH(bOpMaL[HH

2.9

YMeHue BbIOMpaTh CIIOCOO MpeICTaBICHHs JaHHBIX B COOTBETCTBUH C
MOCTaBJIEHHOW 3ajaueil (Tabmuipbl, cXeMbl, rpaduku, JUarpaMmbl) C
UCTIONIB30BAaHUEM  COOTBETCTBYIOUIMX  IMPOTPAMMHBIX  CPEJICTB

00paboOTKH JaHHBIX

2.10

VYMmenue ¢opmanuzoBaTb W CTPYKTYpUpOBaTh  HH(OpMAIHIO,
WCIIONB3Ysl DJEKTPOHHBIE TaOMUIBI 1T 0O0paOOTKM, aHaiM3a H
BU3YyaJIM3allMi YHWCJIOBBIX JaHHBIX, B TOM 4YHUCIIE C BBIJCICHUEM
quana3zoHa TaOIMLbl U YNOPSJA0YMBAaHHEM (COPTUPOBKOM) €ro
HJIEMEHTOB; YMEHHUE MPUMEHSATh B 3JEKTPOHHBIX TaOnHIax (GpopMyIibl
JUIsl  pacy€ToB €  HCIOJIb30BAHMEM  BCTPOEHHBIX  (DYHKIMH,
a0COIIOTHON, OTHOCUTENIBHOM, CMEIIAHHOW aJipecalliy; UCII0JIb30BaTh
AIIEKTPOHHBIE TAOJHUIBI JJIS YUCIEHHOTO MOJEIMPOBAHUS B MPOCTHIX

3aavax U3 pasHbIX MMPECAMCTHBIX obOmacrei




ITEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMbBIX HA OI'D ITO
NHO®OPMATHUKE

Kon

IIpoBepsieMblii 3J1IEMEHT COJEePKAHMS

[{udposast rpaMOTHOCTH

H#HPar###1.1

@aiinel 1 manku (karaioru). [Ipunnunsl nocrpoenus ¢ainoBeix cucreM. [TomHoe
uMsa ¢aiina (manku). [lyte k daitny (manke). Pabora ¢ ¢aiimamMmu u KaTajoramu
CpeACTBaMHU ONEPAlMOHHONW CHUCTEMbI: CO3/IaHUE, KOMHMPOBAHUE, IEpEeMeEIleHUE,
NepeuMeHOBaHNe W yaaleHue QaiioB W mamnok (karajgoroB). Twumbl (aityios.
CpoiictBa  (aiinoB. @aiinoBeiii  menemxkep. Ilouck  daiinoB  cpeacrBamu

OHepaHHOHHOﬁ CHUCTCMbI

1.2

OO0benuHenue KomnbloTepoB B ceTh. Cerb MHTepHeT. Beb-crpanwuiia, BeO-cailT.
Ctpykrypa anpecoB BeO-pecypcoB. bpaysep. IlomckoBbie cuctemsl. Ilouck
uH(pOpMallMM TO KIIOYEBBIM CJIOBaM U 1O u300paxeHuto. J{ocToBEpHOCTh
uHpopmanuu, nomydyeHHoil n3 WutepHera. IP-agpeca y3moB. CereBoe XpaHEHHE

JaHHBIX

TeopeTnueckre 0OCHOBbI HHPOPMATHKU

2.1

2.2

2.3

JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTb ONUCaHMsI HENPEpPbIBHBIX OOBEKTOB H
IPOLIECCOB C MOMOIIbIO JUCKPETHBIX JAHHBIX.

CumBon. Andasur. MouHocTs andasurta. JlBomunslii andasut. KomuuectBo
BCEBO3MOXKHBIX CJIOB (KOJIOBBIX KOMOMHAIMI) (UKCUPOBAHHOW JJIUHBI B IBONYHOM
anasute. [IpeobpasoBanue moboro andasura K ABouvyHoMy. KommuecTBo
Pa3IUYHBIX CI0B (PUKCUPOBAHHOMW JUIMHBI B aj(aBUTE ONpeeIEHHON MOIIIHOCTH.
KoaupoBanue cUMBOJIOB OJHOTrO ai(aBuUTa ¢ MOMOIIbIO KOJOBBIX CIIOB B JAPYrOM
anaBuTe, KoxoBas  Tabnmma, JekoxupoBaHue.  KoaupoBaHue — TEKCTOB.
PaBHomMepHbIii kon. HepaBHomepnsbiii kon. KonumpoBka ASCII. BocbMubOutHbIE
koaupoBku. Ilonstue o komupoBkax UNICODE. lexonupoBaHue cooOIIEHUN C
UCIOJIb30BAaHUEM PaBHOMEPHOTO M HEpaBHOMEpHOro kojaa. MuHdopmanmoHHBIH

00BEM TEKCTA

Nudopmannonnsiii 00béM HaHHBIX. BUT — MHUHHMalbHAas €IWHUIA KOJIUYECTBa
uH(pOpMANMM — JIBOMYHBIA pa3psa. EnuHWNG u3MepeHus WHQOOPMAITMOHHOTO
o0béma nmaHHbIX. but, Oaiit, kunmobaiT, Mmerabait, rurabaidt. CKOpOCTh mepenaayn

JaHHBIX. EHI/IHI/IHBI CKOpPOCTH nepeaavun JaHHBIX

Koauposanue ngera. L[BetoBsie moxenu. Monens RGB. I'myOuna komupoBaHus.
[Tanmutpa.
PactpoBoe u BekTOpHOE TIpeAcTaBieHHEe wu300paxkeHuid. I[lukcenb. OrleHka

UH(POPMALIMOHHOT0 00bEMA rpaMueCKUX JaHHBIX JJIS1 pACTPOBOTO M300paXKEeHHUs

2.4

Konuposanue 3Byka. PazpsiqnocTs 1 yactoTa 3anucu. KoauyecTBo kaHaIOB 3aMUCH.




OL[GHKa KOJIMYCCTBCHHBIX MAapaMCTPOB, CBA3AHHBIX C MMPCACTABJICHUEM U XPAHCHUCM

3BYKOBBIX (DaityioB

2.5

2.6

Heno3uumoHnHbele M MO3UIMOHHBIE CHUCTEMbl cuucieHus. Andasur. OcHOBaHUE.
Pa3zpépuyras ¢opma 3anucu uucia. IlepeBon B IECATUYHYIO CUCTEMY YHCEN,
3allUCAHHBIX B IPYTUX CUCTEMAX CUMCIICHHUS.

PuMckag cucremMa cUuciIeHus

JIBonuHas cucrema cuucienus. [lepeBon nenbix uncen B npeaenax or 0 qo 1024 B
JIBOMYHYIO CHCTEMY CUuCleHHs. BocemepuuHas cucrema cumcieHus. IlepeBox
YHCeN U3 BOCBMEPUYHOIN CHCTEMBI B IBOUYHYIO U AECATHYHYIO CUCTEMBI U 00PaTHO.
HlectHannarepuynas cucremMa cuucienus. [lepeBon ymcen U3 MIeCTHAANATEPUYHOM
CHCTEMBl B JIBOMYHYIO, BOCHBMEPHUYHYIO U JECATHYHYIO CHUCTEMBbI WU OOpaTHO.

ApI/I(bMeTI/I‘lCCKI/IC Oo1Icpanvu B I[BOPI‘IHOﬁ CHUCTCMC CUUCIICHUA

2.7

2.8

Jlormueckue BricKa3biBaHUs. Jlornueckre 3HaUeHUs BHICKAa3bIBAHUN. DJIeMEHTapHbIC
M COCTaBHBIC BEICKaspIBaHUA. Jlormueckue orcpanunu: <« (KOH”I)IOHKIIPI?I,
JIOTHYECKOE YMHOXCHHUE), «WIN» (IU3BIOHKIUS, JIOTUYECKOE CIOXKCHHUE), «HEY
(mormueckoe otpunianue). Ilpuopurer normdeckux omepauuit. OmnpeneneHue
UCTHMHHOCTU COCTAaBHOTO BBICKA3bIBAHHS, €CIIM HW3BECTHBI 3HAYCHUS HCTUHHOCTH
BXOOAIIHUX B HCETO JJICMCHTAPHBIX BEICKa3bIBaHUi. Jlormdeckue BBIPpAXXCHUA.
[lpaBuna 3amucu JIOTMYECKUX BbIpakeHUH. [locTpoeHue TaOIUI HMCTHHHOCTH

JIOTHUYECKHUX BBIPAKECHUI

Jlornueckue 31eMeHThI. 3HAKOMCTBO C JJOTHYSCKUMH OCHOBaMH KOMIIBIOTEpa

2.9

2.10

HenpepsiBHbIE U qucKpeTHbIE MOaenu. mutanmonusie Mmoaenu. rpoBeie Mojaenu.
OrieHKa aIeKBaTHOCTH MOJIENTA MOJICIIUPYEMOMY OOBEKTY U 1EJISIM MOICTIUPOBAHUS
Tabmuunbie momenu. Tabnuia Kak MpeacTaBiIeHUE OTHOIIEHUS. ba3bl JaHHBIX.

OT60p B Ta6J'II/II_[e CTPOK, YAOBJICTBOPAIOIINX 3aJAHHOMY YCJIOBHUIO

2.11

I'pad. Bepmmna, pedpo, nyrts. OpueHTHPOBaHHBIE U HEOPUEHTUPOBAHHBIE IpadBbl.
JnmuHa (Bec) peOpa. BecoBas marpuma rpada. [ynmHa myTH MexAy BepIIMHAMU
rpaga. Ilouck ontumansHOro mytd B rpade. HaganmbHas BeprimHa (MCTOYHHK) U
KOHEYHas BepIIMHA (CTOK) B OPUEHTHPOBAHHOM Tpade. Brruncienue koauuectsa

HYTeﬁ B HAIIpaBJICHHOM AlIUKIINYCCKOM rpa(l)e

2.12

HepeBo. Kopens, BepmuHa (y3en), auct, pedpo (ayra) mepeBa. BwicoTa nepea.
[Tonnepeso. IIpumeps! ncnonab30BaHus AepeBbeB. [lepedop BapuaHTOB ¢ MOMOIIbIO

nepeBa

3.1

ANTOPUTMBI U TPOTPAMMUPOBAHHE

CgoiictBa anroputma. CrocoObl 3amucu aqroputMa (CIOBECHBIM, B BHjE OJIOK-
CXEMBI, IpOrpamMmma).
CocraBieHre aJTOPUTMOB W TPOTPAMM C HCIOJIH30BAHUEM BETBIICHHM, IIHKJIOB W

BCIIOMOTATEeNbHBIX ~ QITOPUTMOB Uil ympaBieHus ucnonHurenaem (Pobor,




UYepenamka, YepTé&XHUK W Jpyrue). BuinonHeHHe alropuTMOB BpPYYHYIO U Ha

KOMITbIOTEPE

3.2

3.3

3.4

3.5

3k mporpammupoBanus (Python, C++, Ilackans, Java, C#, IIkoabHbIiI
AnroputMuyeckuil S3bIK).

CucreMa nporpaMMHUpPOBaHUs: PEIaKTOP TEKCTa MPOrpaMM, TPAHCIATOP, OTIATUHUK.
[lepemennas: Tun, wuMs, 3HadueHue. llenble, BEIIECTBEHHbIE U CHUMBOJIbHBIE
MIePEMEHHBIE.

Omneparop mnpucBauBaHus. Apu(METHUECKHE BBIPAKEHHS M IMOPAJOK HX
BblurciaeHus. Onepanuu ¢ UelIbIMU YUCIaMU: [EIOYHCICHHOE JeJIEHUE, OCTaTOK OT
nenenus. Berenenus. CocraBHblE yCIOBHS (3allUCh JIOTMUECKUX BBIPAXKEHUN Ha
M3Yy4aeMOM S3bIKe IporpaMmMupoBanus). HaxoxaeHnne MuUHUMYyMa

U MakCUMyMa U3 JIBYX, TPEX U YEThIPEX uucen. PerieHue KBajpaTHOro ypaBHEHUS,
UMEIONIEero BemlecTBeHHble KopHU. Llukn ¢ ycinoBuem. Anroputm EBknupa ans
HaXOXJE€HUsS HauOOoJIbLIEro OOILIero JenuTenss JBYX HATypajbHBIX YHCEIL.
Pa30Ouenue 3anucu HaTypaiabHOIO YKCIA B MO3UIMOHHOW CHCTEME C OCHOBAHHEM,
MeHbIIUM wid paBHbIM 10, Ha otnensHbie 1Udpel. [lukn ¢ nepeMeHHOM.
AJTOPUTMBI TPOBEPKU AECTUMOCTH OJHOTO IEJIOTO 4YMcia Ha JAPYroe, MPOBEPKU

HaTypaJIbHOTO YKCia Ha IPOCTOTY

OO6paboTka CUMBOJBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IIEpPEMEHHEIE.
[TocumBonbHast 06paboTka cTpok. [TocuéT 4acToThI MOSABICHHUS CUMBOJIA B CTPOKE.

Berpoennbie pyHkumu s 00paboTKU CTPOK

OnpeneneHne BO3MOXKHBIX —PE3yJIbTaTOB palbOTHl aNropuT™Ma MpU JaHHOM
MHOKECTBE BXOJHBIX JaHHBIX, OIPEIEICHUE BO3MOXHBIX BXOJHBIX JAHHBIX,

MPUBOASAIINX K TAHHOMY pE3yJIbTaTy

TaGnuunble BennuuHbl (MaccuBbl). OnHOMEpHBIE MaccuBbl. COCTaBICHHE U OTIaIKa
IPOrpaMM, PeaTUu3yIOIINX TUIIOBBIE aJITOPUTMbI 0OPaOOTKH OJTHOMEPHBIX YHCIOBBIX
MacCHBOB, Ha OJIHOM U3 s3bIKOB IporpamMupoBanus (Python, C++, Ilackans, Java,
C#, IllxonbHbll AnropuTMuuecKuid SI3bIK): 3allOJHEHHWE YHMCIOBOIO MAacchBa
CIIyyalfHBIMH YHUCIIaMH, B COOTBETCTBUU C (POPMYJION WM MyTEM BBOJA YHCEI,
HaXO0XJ/IEHHE CYMMBbI 2JIEMEHTOB MACCHBA, JINHEWHBIM MOKMCK 33/1aHHOTO 3HAYEHUS B
MacCHBE, MOJACUYET 3JIEMEHTOB MAacCHBa, YAOBJIETBOPSIOIIMX 3aJaHHOMY YCIIOBUIO,
HaxXOXX/IEHWEe MHUHHUMAJIBHOTO (MaKCHMAalbHOTO) 3JieMeHTa MaccuBa. CopTHpOBKa
maccuBa. OOpaboTKa MOTOKA JaHHBIX: BHIYHUCICHUE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(QMeTUYeCKOro, MHUHHUMAJIbHOTO W MaKCUMAaJIbHOIO 3HA4YEHHs] DJIEMEHTOB

MMOCJICAOBATCIIBHOCTHU, YAOBJIICTBOPAOMIUX 3aJaHHOMY YCJIIOBHIO

3.6

VYnpasnenne. Curnan. OOparHas cBsi3b. [lomyueHne CUTHaNIOB OT IHM(POBBIX
JaTYUKOB  (HampuMmep, KacaHMs, pacCTOSHUs, CBeTa, 3Byka). [lpumepsl
UCTIOJIb30BAaHUS IPUHIMIIA OOPATHOM CBSI3U B CUCTEMaX YIPAaBJICHUS TEXHUYECKHUMHU

YCTPOMCTBAMH C TOMOIIbIO JATYMKOB, B TOM YHCJIE B pOOOTOTEXHUKE




WnpopmanoHHbIe TEXHOJIOTUU

4.1

TekcToBble JOKYMEHTHI U UX CTPYKTYpHBIE 3JI€MEHTHI (CTpaHMLa, al3all, CTpoOKa,
CJIOBO, CHMBOJ).

TekcToBbI  IpOLECCOpP —  HMHCTPYMEHT  CO3JIaHMsl, pPENAKTUPOBAHMUS U
dopmatupoBanus TekcToB. [IpaBuina Habopa Tekcra. PenaktupoBaHue TeEKCTa.
CpoiictBa cumBonoB. pudt. Tunsl mpudroB (pybrneHble, ¢ 3aceUyKamu,
MoHoupuHHeie). [lomyxxkupHoe u KypcuBHOe HauepraHue. CBoiicTBa ab3ales:
rpaHuIlbl, a03alHBIA OTCTYI, WHTEpPBaJl, BhIpaBHHUBaHHWE. [lapaMeTpbl CTpaHHIIBI.
CruneBoe ¢opmatupoBanue. CTpyKTypupoBaHHE HHGOpPMALUKA C TOMOIIbIO
CIIUCKOB M Tabmmil. MHOroypoBHeBbIe criucku. JloOaBieHue TaOIUI] B TEKCTOBHIE
TOKyMeHThl. BcraBka u300paykeHMil B TEKCTOBbIe JOKyMeHTHL. (OOTekaHue
M300paXCHUI TEKCTOM. BKIIOYCHHME B TEKCTOBBIN JIOKYMEHT Iuarpamm, (hopMyir,

HyMEpaluu CTpaHULl, KOJIOHTUTYJIOB, CCBIJIOK U APYTHUX 3JICMCHTOB

4.2

PactpoBeie pucynku. Ucnonb3oBanue rpaduyecKux MPUMUTHBOB.

Onepanyy pegakTUPOBAaHUS TpaPUUECKUX OOBEKTOB, B TOM 4HCIE HHU(POBBIX
dororpaduii: u3MeHeHHE pazMmepa, OOpe3Ka, IMOBOPOT, OTpakeHue, pabora cC
oOnactsiMu  (BbLAEJICHUE, KONHMPOBAHME, 3aJUMBKA LIBETOM), KOPPEKLMs LIBETa,
SAPKOCTH U KOHTpacTHocTU. BekTopHas rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB
BCTPOEHHBIMU CPEJICTBAMU TEKCTOBOI'O IpOLIECCOpa WM JPYTUX Mporpamm

(mpuiokenwuii). Jlo6aBieHne BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI

4.3

[ToaroroBka MynbTUMETUHHBIX Mpe3eHTanmii. Crnaii. JlobaBneHue Ha ciaiil TekcTa
u u3o0paxxenuil. Pabora ¢ HeckonpkuMmu craigamu. JloOaBneHwe Ha clain

AYNOBU3YAJIbHBIX JaHHBIX. AHI/IMaI_II/I}I. I UIICPCCBIIKN

4.4

Tunbl maHHBIX B sSUYEHKax DJIIEKTPOHHOW TaOmuipbl. PenmaktupoBanue u
dopmatupoBanue Tabmui. BcerpoenHble GYHKIMM S TOWUCKA MaKCUMyMa,
MHUHMMYMa, CYMMBI U cpenHero apudmerudeckoro. COpTHpPOBKAa [aHHBIX B
BbIIETICHHOM JAuama3one. llocTpoenue pauarpamMm (TUCTOrpamMma, Kpyromas
quarpaMma, TodeuyHas auarpamma). Beibop Ttuma muarpammbl. [IpeoOpa3zoBanme

(I)OpMYJ'I IIpU KOITMPOBAHUH. OTHOCI/ITCJ'IBHaSI, a0COJIIOTHAS U CMEIIaHHAas azpecanusa

4.5

VYClOBHBIE BBIYHCIEHUS B JJEKTPOHHBIX Tabnumax. CyMMHUpOBaHHE W TOJCYET
3HAUYCHMWM, OTBEUAIOIIMX 3aJlaHHOMYy YycloBuioo. OOpaboTka OoJbmUX HAOOPOB

JaHHBIX. YnceHHoe MOZACIINPOBAHUC B DJICKTPOHHBIX Ta6J'II/II_[aX




