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COJEPKAHUE

7 knace
Hudgposan zpamomnocmo

Komnvromep — ynugepcanvhoe ycmpoicmeo 00padoomku 0aHHbIX

KomnbroTep — yHHBepcalbHOE BBIYHCIUTEIBHOE YCTPOICTBO, paboTatoliee mo nporpamme. THITbI
KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOECHHBIE KOMIBIOTEPHI, CYHNEPKOMIIBIOTEPHI.
MoOubHBIE YCTpOICTBA.

OcHOBHBIE KOMIIOHEHTH KOMIIBIOTEpa M UX HasHaueHue. I[lpoueccop. OmnepatuBHas U
JOJITOBPEMEHHAsl NaMsTh. YCTPOMCTBa BBOAA W BBIBOjAA. CEHCOPHBIM BBOJA, JAATYMKH MOOMIIBHBIX
YCTPOWCTB, CpelICTBA OMOMETPUUYECKON ayTeHTU(UKAIIUH.

Hctopus pa3BUTHS KOMIBIOTEPOB M IMPOrpaMMHOr0O obOecriedeHus. [IOKOIeHUs KOMITBIOTEPOB.
CoBpeMeHHbIE TEHEHIIUHN Pa3BUTHS KOMIIBIOTEPOB. CyNEepKOMIIbIOTEPHI.

[TapannenbHble BBIYMCIECHUS.

[lepconanbublil KomMnbroTEp. IIporieccop u ero XxapakTepuCTUKHU (TaKTOBask 4acTOTA, Pa3psIAHOCTD).
OmnepatuBHas nmamsTh. JlonroBpeMeHHas MaMATh. Y CTpPOHCTBAa BBOAA W BhIBOAA. OOBEM XpaHHUMBIX
JaHHBIX (ONEepaTHBHAsI NaMATh KOMIIBIOTEpA, )KECTKUM M TBEPAOTENBbHBIN JUCK, TOCTOSHHAS MaMATh
cMapT(OHa) U CKOPOCTh TOCTYTA IJIsl PA3TUUHBIX BHJIOB HOCUTEIIEH.

TexHnuka 6€30MacHOCTH U MIpaBUiIa pabOTHI HA KOMITBIOTEPE.

IIpozpammor u Oannwvie

[Iporpammuoe obecrieuenne kommbiotepa. [Ipuknagnoe mporpammHoe obecrneueHue. CucTeMHOE
nporpaMMmHoe obecnieuenue. Cucremsl nporpaMMmupoBanus. [IpaBoBasi oxpaHa mporpamMm M JTaHHBIX.
BecrutatHble u ycnoBHO-0ecmiaTHbIe Tporpammbl. CBOOOHOE TPOTrpaMMHOE 0OeCTIeYeHHUE.

@aiinel 1 manku (katanmoru). Ilpuniunsl nmoctpoenust ¢aitnoBsix cucteMm. IlomHoe umst daiina
(mankn). Ilyte k ¢aiiny (mamke). PaGora c Qaiimamu u KaTamoram CpeICcTBaMH OIEPAllMOHHOMN
CHCTEMBI: CO3/IaHUE, KOMMpPOBaHHE, NEepeMeIleHe, epeuMEeHOBaHNe U yaajeHue (aillioB M IMarok
(xaranoroB). Tunsl Qaiinos. CBoiicTBa daiinoB. XapakTepHble pa3Mepsl (ailloB pa3lIUYHBIX THIIOB
(cTpaHHIIa TEKCTa, IEKTPOHHAS KHUTA, QoTorpadusi, 3aMUCh NECHU, BUICOKIIHII, TOJTHOMETPAXHBIN
¢wibM). ApxuBanys JaHHbBIX. Mcronp3oBaHue IporpaMM-apxuBaTopoB. Paiinoselii Menemxkep. [Touck
¢aiinoB cpencTBaMH ONEPAIIMOHHON CUCTEMBI.

KomMmnibroTepHbie BUPYCHI U IpyTHe BPEAOHOCHBIE porpamMmsl. [IporpamMmsl 1S 3aIIMTHI OT BUPYCOB.

Komnvromepnwvie cemu



O6wenunenne koMnbloTepoB B ceTh. Ceth MHTEpHET. Beb-cTpanuna, Bed-caiit. CTpyKTypa aapecos
BeO-pecypcoB. bpayszep. I[louckoBwie cuctemsl. [lonck wHbOpMaMu MO KIOYEBBIM CIOBaM U TIO
n3o0paxxenuro. BepuduurpoanHocTs nHMOpMAaIK, TOTy4eHHON n3 MHTEpHEeTA.

CoBpeMeHHbIE CepBUCHI UHTEPHET-KOMMYHUKAIUH.

CerteBoii 3THKET, 6a30BbIe HOPMbI HH(POPMALIMOHHON 3TUKU U TpaBa MpH pabdore B ceTu MHTEpHET.
Crpareruu 6e3onacHoro noseneHus B lntepuere.

Teopemuueckue 0cHO6bl UHPOPMaAmMUKU

Hngopmayua u ungopmayuonnsie npoyeccol

WNudopmanus — OIHO U3 OCHOBHBIX MOHITUN COBPEMEHHOW HAYKH.

WNndopmanus xak cBeJeHUs, MpeIHA3HAUCHHBIC I BOCHPUATHS YEJIOBEKOM, U MH(pOpPMALHUs Kak
JaHHBIE, KOTOPbIE MOTYT ObITh 00pabOTaHbl aBTOMATH3UPOBAHHOM CUCTEMOIA.

JIMCKpPETHOCTh JaHHBIX. BO3MOKHOCTH ONUCAHNUSI HETIPEPBIBHBIX 00BEKTOB U MPOLIECCOB C IIOMOIIBIO
TUCKPETHBIX JaHHBIX.

WNudopmannoHHble TpoIEcChl — IPOLECCH], CBA3aHHBIE C XpaHEHUEM, NpeoOpa3oBaHUEM U
rnepeayei TaHHbIX.

Ilpeocmaenenue ungpopmayuu

CumBon. Andasur. MourHocts andasura. PazHooOpasue s3bIkoB U anpaBuToB. EcTecTBeHHBIE 1
¢dopmanbHble s3bIKM. AJ()aBUT TEKCTOB Ha pPYyCCKOM s3blke. JIBomuHblid andaBut. KommuectBo
BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOHMHAUUWi) (UKCHPOBAHHOW MAJIMHBI B JIBOMYHOM aji(aBUTE.
[IpeobpazoBanue moboro andaBuTa K ABOMYHOMY. KOTMUECTBO pa3nUYHBIX CIOB (PUKCHPOBAHHOU
JUTMHBI B alipaBUTE ONpPEAEIEHHON MOITHOCTH.

KoaupoBanue cuMBOJIOB 0JTHOTO alihaBUTA C IIOMOUIBIO KOJOBBIX CJIOB B IPYTOM ajipaBUTE; KOJOBast
Tabyuia, 1eKOJUPOBaHUE.

JBonunsrii koj. [IpeacraBnenue NaHHBIX B KOMIBIOTEPE KaK TEKCTOB B IBOMYHOM ali(haBUTE.

Nudopmannonnsiii 006EM TaHHBIX. BUT — MUHMMallbHAs €AWHMIIA KOJMYeCTBa WH(POpMAIUU —
JIBOWYHBIN pa3psn. Enunuiel nzmMepenus nHGpopManuoHHoro oobémMa qaHHbIX. burt, 6aiT, kumoOair,
Mera0aiT, ruraGamr.

CkopocTb nepesauu 1aHHbIX. EXUHUIBI CKOPOCTH Mepeau JaHHbIX.

KomupoBanue TtexctoB. PaBHoMepHblli kon. HepaBHomepnbiii kox. Koauposka ASCIIL
Bocemubutasie xonupoBku. Ilonsrtue o xomupoBkax UNICODE. JlekoaupoBanue cooOIICHU#H C
MCTIOJIb30BAHUEM PAaBHOMEPHOTO U HEpaBHOMEPHOTO Koja. HpopMannoHHbIH 00BEM TEKCTa.

Hckaxenne nHpopmaruu rnpu nepeaaye.

OObmee npezcTaBieHre 0 HU(POBOM MPEACTABICHUN ayAHOBU3YaNbHBIX U IPYTUX HEMPEPHIBHBIX
TAHHBIX.

Konuposanue nsera. L{BeroBsie Moaenu. Moaens RGB. I'mybuna koguposanus. [lanutpa.

PactpoBoe u BekTopHOE mpezcTaBieHue uzoOpaxeHuid. [lukcens. OneHka HWHPOPMALMOHHOTO
00bEMa TpagueCKUX JAHHBIX JUIsI pACTPOBOTO MU300paKEHUSI.

KonaupoBanue 3Byka. Pa3zpsinHocts 1 yactora 3anucu. KonmmuecTBo KaHAIOB 3aIHCH.

OneHka KOJWYECTBEHHBIX IMApPaMETPOB, CBA3AHHBIX C MPEJCTABICHHEM M XPAaHCHHEM 3BYKOBBIX
daiinos.

Hngopmayuonnsvie mexnonozuu

Texcmoegvie 00Kymennbol

TekcToBbIe JOKYMEHTHI U HX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHu1a, ad3all, CTpOKa, CJIOBO, CHMBOI).

TexkcToBbIl TpOIIECCOp — HMHCTPYMEHT CO3JaHMs, PeJaKTHPOBaHUA M (OPMATUPOBAHUS TEKCTOB.
ITpaBuna nabopa Tekcra. PemaktupoBanue tekcra. CoiictBa cumBoioB. pudrt. Tumsl mpudron
(pyOnensle, ¢ 3aceukamu, MoHoOIUpuHHBIE). [lomyxkupHoe W KypcuBHOe HadepTanue. CBoiicTBa
a03a1eB: rpaHuIlbl, a03alHBIN OTCTYI, UHTEpBal, BhIpaBHUBaHUE. [lapamerps! crpanuisl. CtusieBoe
¢dbopmarupoBaHue.

CrpykrypupoBanue HHGOPMAIMKM C TOMOIIBIO CIUCKOB U Tabiui. MHOroypOBHEBBIE CIHUCKH.
Jlo6aBneHue TabauIl B TEKCTOBBIE JOKYMEHTHI.

BcraBka nzo0pakeHuii B TeKCTOBBIE JOKyMEHThI. O0Tekanue n300paxeHuil TekcTtoM. Brimrouenue B
TEKCTOBBII JOKYMEHT JHarpamm, (popmyii, HyMepaliy CTPaHUIl, KOJIOHTUTYJIOB, CCBUIOK H JIp.



IIpoBepka mnpaBonucanus. PaccranoBka mnepeHocoB. ['omocoBoil BBoA TekcTa. OnTHueckoe
pacnio3HaBaHue TekcTta. KommbroTepHblii nepeBoa. Mcnonb3oBaHue cepBHCOB ceTH MHTepHET it
00pabOTKH TEKCTA.

Komnvromepnasn zpaghuxa

3HaKOMCTBO C rpaduuecKuMHu pepakropamu. PactpoBble pucyHku. Mcronp3oBaHue rpapuyuecKux
IIPUMHUTHBOB.

Omnepanyu pegakTUpOBaHUS TrpadUYecKMX OOBEKTOB, B TOM 4HCIEe IUPPOBBIX (oTorpadumii:
U3MEHEeHHE pa3Mmepa, o0pe3Ka, IOBOPOT, OTpakeHue, paboTa ¢ 0baacTsaMu (BbIIEIEHUE, KOTMPOBAaHHE,
3aJIMBKA LIBETOM), KOPPEKLIMs LIBETA, IPKOCTU U KOHTPACTHOCTH.

Bekropnas rpaduka. CoszgaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CPEICTBAMU TEKCTOBOTO
npolieccopa Wi Ipyrux nporpamm (mpusioxenuit). Jlo6aBneHre BEKTOPHBIX PUCYHKOB B JOKYMEHTBI.

Mynemumeduiinvie npezenmayuu

[MoaroroBka MynsTUMEAMIHHBIX Tipe3eHTanuid. Craiiz. JlobaBieHne Ha cliaii] TeKCTa U N300paKeHUIA.
Pabora ¢ HECKOIBKUMH CIIaiijaMu.

JloGaBnieHre Ha a1 ayJHOBU3yalbHBIX JaHHBIX. AHUMAIM. [ urepcchlIky.

8 kiracc
Teopemuueckue 0cHOGbl UHPOPpMaAMUKYU

Cucmemul cuucnenusn

Heno3unmonHslie U MO3UIIMOHHbBIE CUCTEMBI cuncienus. Angasut. OcHoBanue. Pa3sépuyras popma
3anucu yucia. [lepeBon B JECATUUHYIO CUCTEMY YHCEN, 3aIUCAHHBIX B APYTUX CUCTEMAaX CUUCIICHUS.

Pumckas cucrema cuuciaeHusl.

JBonunas cucrema cuucienus. [lepeBon nenbix uucen B mpenenax or 0 mo 1024 B nBouuHyio
cucteMy cuucieHus. BocbmepruuHnas cucrema cuucienusd. [lepeBon uncen n3 BOCbMEPUYHON CUCTEMBI
B IBOMYHYIO U JICCATUYHYIO CUCTeMBI U 0OpaTHo. IllecTHannaTepuunas cucrema cuncienus. [lepeson
qycesl U3 IIECTHAAIATEPUYHON CUCTEMBI B JBOMYHYIO, BOCBMEPUYHYIO M AECCSITHUHYIO CHUCTEMBI U
oOparHo.

Apudmernueckue onepauy B JBOUYHON CUCTEME CUUCIICHHUS.

Inemenmol mamemamuieckoil 102uKu

Jlornueckue BbIcKa3blBaHUsA. JIorMyeckue 3HAUYEHUS BBICKA3bIBAaHUN. DJIEMEHTapHbIE U COCTaBHBIC
BbICKa3bplBaHUA. Jlormueckue omnepauuu: «uW» (KOHBIOHKIHSA, JIOTUYECKOE YMHOMKEHHE), «UIIN»
(IM3BIOHKIMS, JIOTHYECKOE CIIOKEHUE), «He» (Jlornueckoe otpunanue). [lpuoputer mnorumueckux
onepauuii. OnpeaeneHne HCTUHHOCTH COCTABHOT'O BBICKA3bIBaHUS, €CJIM U3BECTHBI 3HAUEHNSI HICTUHHOCTH
BXO/ISIIMX B HETO 3JIEMEHTapHBIX BbICKa3bIBaHUiL. Jlornueckue BelpaskeHus. [IpaBuiia 3arucu JIOru4eckux
BeIpaskeHUH. [locTpoeHne TabiauIl HCTUHHOCTH JIOTUYECKUX BBIPAKEHUH.

Jlormueckue 31€MEHThI. 3HAKOMCTBO C JIOTHYECKHMU OCHOBAMHU KOMIIBIOTEPA.

Anzopummsl u npozpammuposanue

Hcnonnumenu u anzopummeol. Anzopummuueckue KOHCmpyKyuu

[Tonsatue anropurma. Mcnonaurenu alropuTMoB. AJIrOpUTM Kak IJIaH YIIPaBJIECHUS UCIIOJHUTEIIEM.

CaoiictBa anroput™a. CriocoObl 3aITUCH AITOPUTMA (CIIOBECHBIN, B BHJIE OJIOK-CXEMBI, IPOTPaMMa).

AnropurMuyeckue  KOHCTpykuuu. KoHcTpykumst — «cnenoBaHue».  JIMHEHHBIM — aIrOpUTM.
OrpaHu4eHHOCTb  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXHOCTb  IIPENYCMOTPETh  3aBUCUMOCTH
MIOCJIE0BATEIBHOCTH BBIIOIHIEMBIX JEHCTBUI OT UCXOAHBIX JaHHbBIX.

KoHcTpyKuus «BEeTBICHHE»: MOJIHAS M HENOJHAsA (OpMBbl. BhINONHEHNE W HEBBITIOJIHEHUE YCIOBUS
(MCTUHHOCTb U JIOXHOCTb BbICKa3bIBaHus). [IpocTbie U cOCTaBHbBIE YCIOBUSI.

KoHcTpyKk1ns «IIOBTOpEHHS»: IUKJIBI C 3aJJaHHBIM YHCIIOM ITIOBTOPEHUH, C YCIIOBUEM BBIIIOIHEHHUS, C
IIEPEMEHHON IUKJIA.

Pazpabotka /i popMaTbHOTO UCIIONHUTENS alrOpPUTMa, IPUBOAAIIETO K TpeOyeMoMy pe3ynbTaTy
IIPU KOHKPETHBIX MCXOJHBIX TaHHBIX. Pa3paboTka HECI0KHBIX AITOPUTMOB C HCITIOJIb30BAHHEM IIUKIIOB
W BETBJIICHUH Il ympaBieHHs (POpManbHBIMH HCIOJHHUTEISIMM, TakuMH Kak PoOort, YUepemarika,
YepréxHUK. BhilosHEHNE aIrOPUTMOB BPYYHYIO U Ha KOMIIbloTepe. CHHTaKCUYECKUE U JIOTUYECKHE
omnOku. OTKa3blI.



A36iK npozpammuposeanus

S3p1k porpammupoBanus (Python, C++, ITackans, Java, C#, IlIkonpHbINH ANTOpUTMUYECKUH S3BIK).

Cucrema nporpaMMHUpOBaHuUs: PEIAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIAAUUK.

[lepemennast: Tur, umsi, 3HaueHue. Llenplie, BEECTBEHHbIE 1 CHMBOJIbHBIE IIEPEMEHHBIE.

Omnepatop npucBauBaHust. ApuMeTHUECKUE BBHIPAKECHUS U MOPAAOK UX BeIUUCIeHHU. Onepanuu ¢
LIEJIBIMU YHUCIIaMU: LIEJIOUNCIIEHHOE JI€JIEHUE, OCTATOK OT JEJICHUSI.

BerBnennsi. CocrtaBHble yCNOBUS (3aUCh JIOTHYECKUX BBIPAKEHHM Ha M3y4yaeMOM  SI3BIKE
nporpaMMupoBanus). HaxoxaeHue MUHUMyMa U MakCUMyMa M3 JIBYX, TPEX U 4eThIpEX uncen. Pemenune
KBaJpaTHOI'O YPaBHEHMSI, UIMEIOLIETO BEIIECTBEHHBIE KOPHH.

JuanoroBass oOTIajJka @pPOrpaMM: I[IOIIArOBOE BBINOJIHEHHWE, IMPOCMOTP 3HAYEHUHM BEJIMYUH,
OTJIaOYHBIN BBIBOJI, BBIOOP TOUKH OCTAHOBA.

Hukn ¢ ycmoBueM. Anroputm EBknmia Juist HaXOXIEHHs HauOOJBLIET0 OOLIETO NENUTENs JBYX
HaTypaJbHBIX YKcel. Pa30reHune 3anucu HaTypaibHOTO YKCia B TO3UIIMOHHOMN CUCTEME C OCHOBAaHHEM,
MEHBIIUM UM paBHBIM 10, Ha OTHENbHBIE TU(PHI.

[ukin c nepeMeHHON. AITOPUTMBI IPOBEPKH JIETMMOCTH OJHOIO LIEJIOT0 YHCia Ha IPYroe, IPOBEPKU
HaTYypaJbHOI'O YHCJIa Ha IPOCTOTY.

OO6paboTka CHMBOJIBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) IepeMeHHble. llocumBoOIbHAS
obpaboTtka cTpok. [logcyér yacTOTHl MOSBICHHUS CHUMBOJA B CTpOKe. BcTpoeHHblE (QYHKUIMU s
00pabOTKHU CTPOK.

Ananu3z anzopummog

Omnpenenenrie BO3MOXKHBIX PE3YJbTAaTOB paOOThl aJrOpUTMa IPU JAHHOM MHOXKECTBE BXOIHBIX
JAHHBIX; OIIPEJIEIIEHUE BO3MOKHBIX BXO/IHBIX JTaHHBIX, IPUBOISALINX K JaHHOMY PE3YJIbTATY.

9 kJ1acc
Hudgposan zpamomnocmo

I'nooanvnaa cemv Hnmepnem u cmpamezuu 0€30nacHo20 noéedeHus 6 Hell

I'moGanbnass cers HMurepuer. I[P-agpeca y310B. CereBoe XpaHEHHE JaHHBIX. MeToabl
WH/IMBUYaIbHOTO M KOJUIGKTMBHOTO pa3MelleHHs HOBOW MHpopMmaiyu B cetu MHTepHeT. bonbime
JaHHbIe (MHTEPHET-IaHHbIC, B YACTHOCTH, JAHHbIE COLIUATBHBIX CeTEN).

[MonsTre 06 MHGDOPMAITMOHHON 6€30MaCHOCTH. Y TPO3bl HH(OPMALIMOHHON 0€30IaCHOCTH IpH padboTe
B INI00ABHOM CeTH U MeTO/bl MpoTUBOAEHCTBHS M. [IpaBuia Ge3omacHoi ayTeHTUDHUKAIMY. 3alTUTa
nuuHoW uH(popmarun B cetn MHrepHer. besomacHele cTpaTeruu moBeleHHs B ceTu VIHTEpHeT.
[IpenymnpexxaeHne BOBICUYEHHUS B JCCTPYKTUBHBIE M KPHUMMHAIbHbIE (OPMBI CETEBOM aKTUBHOCTHU
(xubepOyUHHT, PUIIUHT U Op.).

Paboma ¢ ungpopmayuonnom npocmpancmee

Bunst nestensHoctu B cetn MHTepHeT. MHTEpHET-CEpPBHCHI: KOMMYHHUKAI[MOHHBIE CEPBHCHI
(mouroBas ciyx0a, BUICO-KOH(EPEHI-CBSI3b U T. II.); CIIPAaBOYHBIE CIY>KObI (KapThbl, paCUCaHUS U T.
I.), TIOUCKOBBIC CIIy>KOBI, CIy>KObI OOHOBJEHHS MpOrpaMMHOro obecrieueHuss U jap. CepBUCH
rOCyJapCTBEHHbIX yciyr. OOnaunbple XpaHWIWIIa JaHHBIX. CpeacTBa COBMECTHOH pa3pabOTKu
TOKyMeHTOB (oHnaiH-oducsk). [IporpammHoe obecrieueHne Kak BeO-CepBUC: OHIAIHOBBIE TEKCTOBBIE U
rpaduuecKre peaaKkTopbl, Cpebl pa3paboTKH MPOrpamMM.
Teopemuueckue 0cHo6bl UHPOPpMaAmMUKU

Mooenuposanue Kax memoo nO3HAHUA

Mogens. 3amauM, pemaemMble ¢ IMOMOLIbI0  MonenupoBaHus. Kiaccupukanum Mojenen.
Marepuanbible (HaTypHble) U HH(pOpMaMoOHHBIE Mojenan. HenpepbslBHbIE U JUCKPETHBIE MOJIEINH.
WNmutannonnsie Monenu. Urposeie Moaenn. OreHKa aleKBaTHOCTH MOAETH MOACTHUPYEMOMY OOBEKTY
U IIEeTISIM MOJICTTMPOBAHUSI.

Tabnuunsle Mmonenu. Tabnuia Kak MpencTaBIeHne OTHOIICHHUS.

ba3bl nannbix. OTOOp B TAONIHUIE CTPOK, YOBIETBOPSIOMIUX 33JAHHOMY YCJIOBUIO.

I'pad. Bepumna, pebpo, myTts. OpHEHTHpOBaHHbIE M HEOpHEHTHpOBaHHBIE rpadsl. JlmuHa (Bec)
pebpa. BecoBast marpuna rpada. JnuHa myTi Mexay BepmimHamu rpada. Ilonck onTuManbHOro myTH B



rpade. HauanpHas BepmiMHa (MCTOYHMK) W KOHEYHAs BEpIIMHA (CTOK) B OPUEHTUPOBAHHOM rpade.
Brruncnenue koianyecTBa myTei B HAIIPAaBICHHOM allMKIMYECKOM Trpade.

Hepeso. Kopenb, Bepmmna (y3en), auct, pebpo (ayra) aepeBa. Bricota amepeBa. Ilognmepeso.
[Tpumeps! ucnons3oBaHus AepeBbeB. [lepebop BapuaHTOB C MOMOIIBIO JiepeBa.

[lonatne wmaremMaTHyecKOoW MoOJENU. 3ajqaud, pellaeMble C TOMOIIBI0 MAaTeMaTHYECKOTo
(KOMIIBIOTEpHOTO0) MoJenupoBaHus. OTIuYMe MaTeMaTHYECKOW MOJENIU OT HATypHOW MOJENU U OT
CJIOBECHOTO (JINTEPAaTypHOT0) OIHCAHUS 00BEKTA.

Otanbl KOMIBIOTEPHOTO MOJEIMPOBAHMS: TOCTAHOBKA 3aJjaud, IOCTPOCHHE MaTeMaTHYECKOU
MOJIENIM, TPOrpaMMHasi peaju3alus, TECTUPOBaHHE, MPOBEICHHE KOMIBIOTEPHOTO SKCIIEPUMEHTA,
aHaJIU3 €ro pe3yJbTaTOB, YTOYHEHHE MOJIEIH.

Anzopummol u npozpammuposanue

Paspadbomxa anzopummoe u npozpamm

Pazbuenue 3amaun Ha moxazagaud. CoCTaBlIeHHME aJrOPUTMOB M TNPOTPaMM C HCHOJIb30BAHUEM
BETBJICHUH, IIMKJIOB M BCIOMOTATEIbHBIX aJTOPUTMOB JUISl YIpPaBICHHUS HCIONHHUTEIeM PoboTr wim
JPYTUMU UCIIOJIHUTEIISIMM, TAKUMU Kak Yepenaiika, YepTE:KHUK U Ap.

TaGnuunble BenuuuHbl (MaccuBbl). OnHOMepHBIE MaccuBbl. CocTaBieHHE W OTJA/Ka MPOrpam,
peanu3yomuX THIIOBBIE alTOPUTMBI 00paOOTKM OAHOMEPHBIX YHCIOBBIX MAacCHBOB, Ha OJHOM U3
s36IKOB nporpammupoBanus (Python, C++, [lackans, Java, C#, llIkonbHbII AnropuTMudeckuii S3bIK):
3aI0JIHEHUE YMCIOBOI'O MAaCCHBA CIIyYalHBIMU YUCIIaMH, B COOTBETCTBHH C OPMYJIOH MK ITyTEM BBOIA
YHCeN; HaX0XKJICHHE CyMMBbI 3JIEMEHTOB MAacCHBa; JTMHEHHBIN MOUCK 33JaHHOTO 3HAYCHUS B MAaCCHUBE;
MOJCYET IEMEHTOB MAacCHBAa, YIOBJIECTBOPSIONIMX 3aJaHHOMY YCJIOBHUIO; HAXOX/IEHHE MUHHUMAJIHLHOTO
(MakcuMallbHOTO) 3eMeHTa MaccuBa. COpTUPOBKA MACCHBA.

OO6paboTka TOTOKA MAHHBIX: BBIYMCICHUE KOJIWYECTBA, CYMMBI, CPEIHEro apu(pMeTHYECKOro,
MUHHMAJIBHOTO M MaKCHUMAaJbHOT'O 3HAYEHUS 3JIEMEHTOB IOCJIEIOBATEIBHOCTH, YAOBJIECTBOPSIOLINX
3aJJaHHOMY YCJIOBHIO.

Ynpaenenue

VYnpasnenue. Curnan. OOparHas cBsi3b. [lonyueHne curHanoB oT HU(POBBIX JAaTYUKOB (KacaHus,
paccTosiHUsA, CBETa, 3ByKa M 1p.). [Ipumepsl UCIONB30BaHUS NMPUHLIKIIA OOPATHOW CBS3M B CHCTEMAax
yIpaBJIeHUS] TEXHUYECKHUMH YCTPOHUCTBAMH C TIOMOIIBIO JATYUKOB, B TOM YHCIIE€ B POOOTOTEXHUKE.

[Ipumepsl poOOTU3UPOBAHHBIX CHCTEM (CHUCTEMa yNpPaBICHUS BH)KEHHEM B TPAHCIIOPTHOM CHCTEME,
CBapOYHasi JIMHUS aBTO3aBO/1a, aBTOMATU3MPOBAHHOE YIIPABJICHUE OTOIUICHUS IOMa, aBTOHOMHAsI CUCTEMa
YIIPaBJICHUS TPAHCTIOPTHBIM CPEJCTBOM U T. II.).

Hugpopmayuonnvie mexnonozuu

Dnekmponnvie madauywvl

[lonatue 00 »dIeKTPOHHBIX Tabnuuax. TUMNBI JAHHBIX B SYEHKaX SJICKTPOHHOM TaOIUIIBL.
PenaktupoBanue u ¢opmarupoBanue Tabnuu. BerpoeHHble (YHKIMM Ui MOMCKA MaKCHUMyMa,
MUHHMYyMa, CyMMBI U cpegHero apudmerndeckoro. COpTUpOBKa JaHHBIX B BBIJICICHHOM JHMAaIa30HE.
[TocTtpoenune nuarpamMm (THCTOrpaMMa, KpyroBas IuarpamMma, TOY€YHas auarpaMma). Bwibop Tuma
JMarpaMMBl.

[IpeoOpazoBanue ¢opmyn mpu KonmupoBaHuu. OTHOCUTENbHAs, aOCONIOTHAsS ¥ CMEIIaHHas
azpecarus.

VYClIOBHBIE BBIYMCICHUS B JIEKTPOHHBIX Tabnmumax. CyMMHpOBaHHME M TOACYET 3HAYCHUH,
OTBEYAIOIIUX 3aJaHHOMY ycioBuio. OOpaboTka OoJbIIMX HA0OPOB JaHHBIX. YucleHHOE
MOJICIMPOBAHHE B AJIEKTPOHHBIX TAOIHUIIAX.

Hugopmayuonnvie mexnonozuu 6 co6pemMeHHom oduecmee

Ponb mHGOPMALIMOHHBIX TEXHOJOTHHA B pa3BUTHH 3KOHOMUKU MHUpA, CTpaHbl, pernoHa. OTKPHITHIE
o0pa3oBaTenbHbIC PECYPCHI.

IIpodeccun, cBsizanHble ¢ MHPOPMATUKON M MH(DOPMAITMOHHBIMU TEXHOJOTHSIMHU: BeO-Iu3aiiHep,
MPOTPAMMHUCT, Pa3padOTUMK MOOWIBHBIX NPUIOKEHUH, TECTHUPOBIIUK, APXUTEKTOP MPOrPaMMHOIO
o0ecreyeHus1, CIeHUAINCT 110 aHAINU3Y JIaHHBIX, CACTEMHBIA aJIMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaTbl MMEIOT HAIIPaBICHHOCTb HA DPEIICHHUE 3aad BOCIMTAHMS, Pa3BUTHUS U
COLIMANIN3AIIUH 00YYaIOLINXCS CPEICTBAMHU MIPEIMETA.

Ilampuomuueckoe éocnumanue:

[IEHHOCTHOE OTHOUIICHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HaCJleINI0; TOHUMaHKUe 3Ha4YeHUs] NH(POPMATUKH KaK HayKU B KU3HU COBPEMEHHOTO OOIIECTBA;
BJIaJICHUE JOCTOBEPHOM MH(pOpMaLKell 0 EPeOBbIX MUPOBBIX U OTEYECTBEHHBIX JTOCTHKECHUSAX B
obmact MH(GOPMATHKU M HMH(YOPMAIMOHHBIX TEXHOJIOTUH; 3aWHTEPECOBAHHOCTh B HAayYHBIX
3HaHUAX 0 HU(PPOBON TpaHCPOPMALIUU COBPEMEHHOT'O OOIIIECTBA.

ﬂyxosuo-npaecmeennoe eocnumanue:

OpHEHTAIHsI Ha MOpaJIbHbIE IIGHHOCTH M HOPMBI B CUTYaIIMIX HPaBCTBEHHOT'O BEIOOPA; TOTOBHOCTh
OLICHMBAThb CBOE IOBEIACHUE U IOCTYIIKM, a TAaK)KE IOBEICHHE M IIOCTYIKU IPYTUX JIOJEH ¢
MIO3ULIMM HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHMS IIOCJIEICTBHM IIOCTYIIKOB;
AKTUBHOE HENIPUATHE aCOLMAIbHBIX ITOCTYIIKOB, B TOM 4uCie B ceTH MHTEpHET.

Fpamdaucxoe seocnumanue.

MPEJICTABICHIE O COLMATBHBIX HOPMAaX M MPaBUIaX MEXKINYHOCTHBIX OTHOIICHUN B KOJUIEKTUBE,
B TOM YHCIIE B COIMAIBHBIX COOOIIECTBAX; COOJIIO/IEHUE MPaBUI 0E30MacCHOCTH, B TOM YHUCIIE
HABBIKOB 0€3011aCHOTO MOBEJICHHUS B MHTEPHET-CPEJIE; TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM
NESATEIbHOCTH TIPH  BBIIOJIHEHUW Y4YeOHBIX, MO3HABATENBHBIX 3a/lad, CO3JaHUH Y4YeOHBIX
MPOEKTOB; CTpPEeMJICHHE K B3aWMOIIOHMMAHHUIO W B3aMMOIOMOIIM B MpoIecce ITOW ydeOHOMH
JeSTeIbHOCTH; TOTOBHOCTh OIICHHBATH CBOE TIOBEICHUE U MIOCTYIIKH CBOMX TOBAPHILEH C MTO3UIIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHMSI MOCICICTBUIN MOCTYTIKOB.

llermocmu HAYYHO020 NO3HAHUA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUYECKUX IPEICTaBIeHUH 00 mHpopManuu, HHPOPMALMOHHBIX
nporeccax M HMHOOPMAIIMOHHBIX TEXHOJIOTUSAX, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBEHHON MPAKTUKU M COCTABIISAIOMINX 0a30BYI0 OCHOBY JUIsSi IOHUMaHHS
CYUIHOCTH HayYHOH KapTHUHBI MUPA;

uHTepeC K OOyuYeHHIO M TIO3HAHUIO; JI0003HATEIBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
camM000pa30BaHUI0, OCOZHAHHOMY BBIOOpPY HAaIPaBICHHOCTH U YPOBHS OOYUEHUS B NalIbHEHIIIEM;
OBJIQ/ICHUE OCHOBHBIMH HAaBBIKAMU HCCJIEOBATEIbCKOM  JESATEIBHOCTH, YCTaHOBKAa Ha
OCMBICJICHHE OTbITa, HAOIIOACHUH, TOCTYIKOB M CTpPEMJICHHE COBEpIICHCTBOBATH IyTH
JOCTHKEHUS] UHAMBHLyaJIbHOTO M KOJUIEKTUBHOTO OJIaromoyyus;

c(OPMHPOBAHHOCTh MH(POPMALMOHHON KYJIBTYpbl, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITEIHLHOU
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JIMTEPATypod, Pa3HOOOPA3HBIMH CpEICTBAMH
MH(POPMALIMOHHBIX TEXHOJIOTUH, a TaKkKe YMEHHMS CaMOCTOSTEIbHO ONPEACIATh IeTd CBOETO
o0yuyeHus, cTaBUTh U (popMynupoBaTh A ceOs HOBBIE 3ajaud B yuéOe M MO3HaBaTEIbHOU
NesITebHOCTH, Pa3BUBATh MOTUBBI M MHTEPECHI CBOEH TIO3HABATEIILHON ACATEIBHOCTH;

Dopmuposanue Kyibmypol 300p06bA:

OCO3HaHUE IICHHOCTH JKU3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JJ0POBBIO; YCTaHOBKA Ha
3II0POBBI 00pa3 KU3HU, B TOM YHCIIE U 32 CUET OCBOCHHUS M COOTIOICHUS TpeOOBaHU Oe30TacHOM
AKCILTyaTaIluu CPeACTB HHPOPMAIIMOHHBIX M KOMMYHUKaIMOHHBIX TexHomoruit (UKT).

Tpyooeoe éocnumanue:

MHTEpEC K MpPaKTHUYeCKOMYy H3ydeHHuio mpodeccuit u Tpyna B chepax mnpodeccuoHanbHOMI
NeSITeIbHOCTH, CBA3aHHBIX € HMH(OPMATHKOW, MPOrPaMMHMPOBAHHEM U WH(POPMALMOHHBIMH
TEXHOJIOTUSIMHM, OCHOBAHHBIMH Ha JIOCTHIKCHUSAX HAyKH MH(OOPMATHKH M HAYYHO-TEXHHUYECKOTO
nporpecca;

OCO3HAHHBIM BBIOOP W MOCTPOECHUE MHAWBUIAYAIBHOM TPACKTOPHUH OOPa30BaHUS M KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX M 0OLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH.



IKonozuueckoe eocnumanue:

OCO3HaHUE TTI00aTBLHOTO XapaKTepa IKOJIOTUISCKUX MPOOJIEM U IMyTeH X PELICHUs, B TOM YHCIIe
¢ yuérom BozmoxHocteit MKT.

Aoanmayusa o0yuarouie2oca K UsMeHAIOWUMCA YC108UAM COUUATbHOU CPeObl:

OCBOCHHME  OOY4YalOUIMMHCS  COLMAIBHOTO  OIBITA, OCHOBHBIX  COIMAJBHBIX  POJICH,
COOTBETCTBYIOIIMX BEAYyLIEH JEATENbHOCTH BO3pacTa, HOPM U TMpaBHJI OOIIECTBEHHOTO
NoBeeHHS, (POPM COIMATIBHOM )KU3HU B TPYIIAX U COOOIIECTBAX, B TOM YHCIIE CYIIECTBYIOIIUX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIe pe3yIbTaThl 0OCBOSHUSI 00pa30BaTEIBHOMN MTPOrPaMMEI IO HHPOPMATHKE OTPAKAIOT
OBJIAICHUC YHI/IBepCEUII:HBIMI/I y‘-I€6HI>IMI/I I[eflCTBPISIMI/I — IIO3HaBaTCJIIbHBIMH, KOMMYHI/IKaTI/IBHBIMI/I,
PETYISTUBHBIMU.
YHuBepcaibHbIe IO3HABATEJIbHbIE 1eiCTBUSA

ba3zoevie nozuueckue oelicmeus:

YMEHUE  ONpeAeNsATh IMOHATHUS, CO3/1aBaTh  00OOILIEHMS, YCTaHABIMBATh  AHAJOTHH,
KJ1acCU(UIIUPOBaTh, CAMOCTOSITETILHO BHIOMPATh OCHOBAHUS U KPUTEPUU JUIA KIacCHU(UKAIIH,
yCTaHaBJIMBAaTh MPUYUHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKHE DPACCYKICHHUS, AeaTb
YMO3aKJIIOYeHUs (MHAYKTUBHBIE, IEAYKTUBHBIC U 110 aHAJIOTUH) U BBIBOBI;

YMEHHUE CO03/1aBaTh, IPUMEHATh U MPEeoOpa30BBIBATh 3HAKU M CHMBOJIBI, MOJCIU U CXEMBI IS
peleHus y4eOHbIX U MO3HABATENbHBIX 33/1a4;

CaMOCTOSITENIFHO BBIOMpaTh CIoco® pemeHust y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapHaHTOB PELICHUS, BBIOMpPATh Haubosee MOAXOIAIMINN C yUETOM CAaMOCTOSTENILHO BhIICIICHHBIX
KpUTEPUEB).

bazoevie uccneooeamenvckue oeiicmeusn:

(GopMyaHpOBaTh BOIPOCHl, (PUKCUPYIOLIHE pPAa3phlB MEXIY PpEaTbHbBIM U JKeJATeNbHBIM
COCTOSIHUEM CUTYalluH, 00BEKTa, U CAMOCTOSITEIILHO YCTaHABIUBATh HCKOMOE M JJAHHOE,
OLICHMBATh HA TNPUMEHUMOCTh M JIOCTOBEPHOCTh HMH(OpPMAIMIO, IOJYYEHHYI0 B XOJe
HCCIIE0OBaHUS;

MIPOTHO3UPOBATh BO3MOKHOE JaibHEeMIee pa3BUTHE MPOLECCOB, COOBITUN M MX TOCIEICTBUS B
AHAJIOTHYHBIX WJIM CXOJHBIX CUTYAIHsX, a TAK)KE BBIIBUTATh MPEANOI0KEHUsS 00 UX pa3BUTUH B
HOBBIX YCJIIOBHUSIX U KOHTEKCTaX.

Paboma c ungpopmavueri:

BBISIBJIATH 1e(DUIUT WH(POPMALINH, TAHHBIX, HEOOXOIUMBIX Ul PELICHUs TIOCTaBICHHOHN 3a/1a4H;
NPUMEHSATH Pa3IMYHbIE METOJIbl, HHCTPYMEHTHI U 3aIllPOCHl IPU TMOUCKE B 0TOOpe MH(OpMAIIH
WIN JAHHBIX U3 UCTOYHHUKOB C YYETOM IMPEIOKEHHON yueOHOM 3a1auu U 3aJaHHBIX KPUTEPHEB;
BBIOMPATh, aHATTM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH MHPOPMALIUIO Pa3IMYHBIX
BUJIOB U (DOPM IIPECTABICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO (opMy TpeAcTaBIeHMS HHPOpPMALUU U
WUTIOCTPUPOBATh pellacMble 3a/1a4H HECIIOKHBIMU CXEMaMH, AUarpaMMaMM, HHOH rpadukoit u
UX KOMOMHALIUSAMIU;

OLIEHMBATh HAAEKHOCTh HMH(MOPMAIMKA 10 KPHUTEPUSM, NPEAJIOKEHHBIM YUHUTEIEM WU
cOpMyJIMPOBAHHBIM CaMOCTOSITEIIHHO;

3¢ PEKTUBHO 3aIIOMUHATH U CUCTEMAaTU3UPOBATh HH(POPMAIIHIO.

YHuBepcajibHble KOMMYHUKATHBHBIE J1€iCTBUSA
Obwenue:

COIOCTABJIAITh CBOU CYXJIEHHUS C CYXICHUSAMH IPYTUX YYacTHHUKOB JMaJiora, OOHApyXKUBaTh
pasiauyuue ¥ CXOACTBO MO3ULIMI;

nyONIUYHO TPEACTABIATH PE3YJIbTAaThl BBIMOJIHEHHOTO OIBITA (IKCIIEPUMEHTA, UCCIEI0BaHMS,
IIPOEKTA);

CaMOCTOSITENIbHO BBIOMPATh (hOpMaT BBICTYIUICHHS C YUETOM 3a7a4 NMPEe3eHTAUN U OCOOCHHOCTEN
ayIUTOPUM U B COOTBETCTBUM C HHUM COCTaBIATb YCTHbIE M IIHCbMEHHBIE TEKCTBl C
HCII0JIb30BAaHNEM WILIIOCTPATUBHBIX MAaTEPHAIIOB.



Coemecmuasn deamenvHoCmy (COMpPYOHUUECMBO):

MMOHUMATh ¥ UCIIOJIb30BaTh PEUMYIIECTBA KOMAHHOW M MHIUBUIyaIbHOU paOOTHI IPU PEIICHUH
KOHKPETHOU TPOOJIeMBbI, B TOM YHCJIC ITPU CO3IaHUH UH(POPMAIIMOHHOTO MPOTYKTa;

MIPUHUMATH 1EJIb COBMECTHON MH(POPMAITMOHHON IeATETHHOCTH 110 cOopy, 00paboTke, mepeaaye,
dbopmanuzaiuy  UHOOPMAIMK, KOJUICKTHBHO CTPOWMTH JCUCTBUS 1O €€ JOCTHKCHUIO:
pachpeaessiTh PO, JOrOBaPHBATHCS, 00CYKIATh MPOLECC M PE3YJILTAT COBMECTHON pabOThI;
BBIMOJIHATH CBOIO 4acTh pabOThI ¢ HHGOpManuel Wik HHGOPMAITHOHHBIM MPOYKTOM, JTOCTUTAS
KayeCTBEHHOTO Pe3yJIbTara M0 CBOEMY HAIMPABICHHUIO U KOOPAUHUPYS CBOU JICHCTBHS C APYTUMH
YJIeHAMHA KOMAaH/IbI;

OLICHUBATh KAYeCTBO CBOCTO BKJIaga B OOIIMH HWH(MOPMAIMOHHBINH TPOIYKT MO KPHUTCPHSIM,
CaMOCTOATENILHO C(HOPMYTHUPOBAHHBIM YUACTHUKAMHU B3aUMO/ICHCTBHUS;

CpaBHUBATh PE3YJIbTAThl C UCXOIHOU 3a/iayeii ¥ BKJIAJ KaXKJOr0 YiICHA KOMAaH/IbI B JIOCTUXCHUE
pEe3yJbTaToB, Pa3leNisiTh chepy OTBETCTBEHHOCTH U MPOSBIISATH TOTOBHOCTH K MPEJOCTABICHUIO
OTuéTa nepes rpynmon.

YHuBepcaibHbIe peryJaaTHBHBIEC 1eHCTBHSA
Camoopzanusayus:

BBISIBJIATH B )KU3HEHHBIX U YYEOHBIX CUTYalUSAX MPOOIEMbI, TpeOYIOLIUe pereHH s,
OpPUEHTHPOBATHCS B PA3IMUHBIX MOAXO0JAX K INPUHATHIO PEIICHUH (MHAMBUAYaJIbHOE IPUHATHE
pELIeHNH, IPUHATUE PELIEHU B TPyIIE);

CaMOCTOSITENIFHO COCTaBJIATh AITOPUTM pEIIeHUs 3a1a4yu (MM ero 4acTh), BRIOMPATh CIIOCO0
pelieHus: yueOHOHM 3a7auu ¢ y4€TOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh IIpejIaracMble BApUAHTBI PELICHUN;

COCTaBIATh IUIAaH JAEWCTBUH (IUIaH peaju3aluyd HaMEYEHHOI'O ajropuTMa pelIeHHus),
KOPPEKTHPOBATh MPEI0KESHHBINA aJITOPUTM C YUETOM IMOTyYeHHsI HOBBIX 3HAHUH 00 M3ydaeMoM
00BEKTE;

MIPOBOJIUTH BHIOOpP B YCIIOBHUSIX MPOTUBOPEUMBON MH(pOpMauuMu U OpaTh OTBETCTBEHHOCTh 32
pelIeHue.

Camoxonmpons (peghrexcus):

BJIAJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIIMH U peIIeKCHUH;

JaBaTh aIeKBaTHYIO OIICHKY CUTYallud U MpeJyiaraTh IUlaH e€ N3MEHEHHS;

YUUTBIBaTh KOHTEKCT M MPEIBUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPHU PEIICHUH
yueOHOIl 3a/1auu, aJalTUPOBATh PEIICHUE K MEHSIOUIMMCS OOCTOSATEIILCTBAM;

OOBSICHATh ~ MPUYMHBI  JOCTIKEHHA  (HEJOCTWKEHMS) PE3yibTaToB  HMH(OPMAIMOHHOU
NesITeIbHOCTH, J1aBaTh OIIGHKY INPHOOPETEHHOMY ONBITY, YMEThb HaXOJUTh IO3UTHBHOE B
IIPOU3OILIEAIIEH CUTYaLUH;

BHOCUTh KOPPEKTHBBI B JCATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSATENHCTB, W3MEHUBIIHUXCS
CUTYyallui, yCTAHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTAaTa IENIU U YCIOBHSM.

3M014u0Ha.71bellz UHmei1eKkm:

CTaBUTH ce0s Ha MECTO APYTroro 4CjioBCKa, IOHUMATh MOTUBLI 1 HAMCPCHUA APYTOTO.

Ilpunamue ceéa u opy2ux:

0CO3HAaBaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT AK€ B YCIOBHAX OTKPBITOTO JIOCTYTIA
K JTI00bIM 00BEMaM HHpOpPMALIUH.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTtHbie pe3ynbTaThl o yaueOHOMY npeamery "MupopmaTuka" (Ha 6a30BOM YPOBHE) JOJKHBI

00ecreunBaTh;

1) BmageHWe OCHOBHBIMHM MOHATHUAMHU: HH(OpMalus, Iepegada, XpaHeHHe U 00paboTka

uHpOpPMAaLINH, AITOPUTM, MOJIENb, HU(POBOM MPOIYKT M UX UCIOIB30BAHUE VIS PEIICHUS yUYEOHBIX U
NPAaKTUYECKUX 3a]ad; YMEHHE ONEepUpOBaTh €AMHUIIAMHU H3MEpEeHHs MH()OPMALUMOHHOTO o0beMa U
CKOPOCTH Ilepefjauy JaHHBIX;



2) yMeHHe MOSCHATh Ha TpUMEpax pPa3Iuuus MEXIY MO3UIUOHHBIMA M HEMO3ULIHUOHHBIMU
CUCTEMAMM CUMCIICHHUS; 3alMChbIBaTh M CpaBHMBATh Leible yuciaa or 0 mo 1024 B pa3nuuHbIX
MO3UIIMOHHBIX CUCTEMaxX CUMCIICHHUS C OCHOBAHUAMHU 2, 8, 16, BHINONHATH apu(pMeTHUECKUE Olepanun
Ha/l HUMH;

3) yMeHHE KOOUpPOBAaTh M JCKOJMPOBATH COOOIICHUS IO 3aJaHHBIM NpaBWIaM; TOHUMAaHUE
OCHOBHBIX IPUHIUIIOB KOJMPOBAHMS HH(POPMAIIMK PA3TUYHON MIPUPOIBI: TEKCTOBOH (HA yrITyOJICHHOM
YPOBHE: B Pa3IUYHBIX KOJUPOBKAX), rpadudecko, ayimo;

4) BnajieHue OHATUSIMH: BBICKa3bIBaHHE, IOTHUECKAs OTepalts, JOTHUECKOE BBIPAKEHHE; YMEHHE
3aIlMCBIBATh JIOTHUECKUE BBIPAKECHUSI C UCIOJIb30BAHUEM JU3IBIOHKIMH, KOHBIOHKIUN U OTPULIAHHS,
OIPENIeNIATh UCTUHHOCTD JIOTUYECKUX BBIPAKEHHM, €CJIM U3BECTHBI 3HAUEHUS! HICTUHHOCTH BXOJSIINX B
HEr0 TEePEeMEHHBIX, CTPOUTHh TAOJIUIBl HCTHMHHOCTH JJS JIOTMYECKUX BBIPAKCHMIA; 3alUChIBATh
JIOTHYECKUE BBIPAKECHUS HA U3YYa€MOM SI3bIKE IIPOTPAMMHUPOBAHMS;

5) pa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS KaK HEOOXOIMMOIO YCIOBHUS MpOopecCHOHATBbHON
JesITeIbHOCTH B COBPEMEHHOM OOIIeCTBE; TOHUMAHUE CYIIIHOCTH aJITOPUTMA M €r0 CBOUCTB;

6) yMEHHE COCTaBIIAThH, BBINOJIHATH BPYYHYIO M Ha KOMITBIOTEPE HECIIOXKHBIE aJTOPUTMBI IS
ynpasieHus: ucnonnutesnsmMu (Yepenamka, YepTexHHK); cO3qaBaTh M OTJIAXHUBATh MPOTPaMMBblI Ha
OMHOM U3 s3bIKOB mporpammupoBanus (Python, C++, TIlackanp, Java, C#, IkonbHBIH
AnroputMHuYecKuil SI3BIK), peanu3yrolne HECI0XKHbIE alrOpUTMbl 00pabOTKH YHCIOBBIX JAHHBIX C
UCTIOJIb30BAaHUEM LIMKIOB W BETBJICHUI; yMeHHME pa30uBaTh 3a/Ja4d Ha TOJ33/Ja4H, HCIOJIb30BATh
KOHCTaHTHI, IEPEMEHHBIC M BBIPAKCHUS PA3IMYHBIX TUIOB (YUCIIOBBIX, JOTMYECKHX, CUMBOJIBHBIX);
aHAJM3UPOBATh MPEATIOKECHHBIN allTOPUTM, ONPEIEIIATh, KAKUE PEe3yIbTaThl BO3MOXKHBI IIPU 33JaHHOM
MHOYECTBE UCXOJIHBIX 3HAYCHUIA;

7) yMeHue 3anmucaTh Ha U3y4aeMOM S3bIKE TPOTPaMMHUPOBAHUS AJITOPUTMBI TPOBEPKH JIETUMOCTH
OJTHOTO IIEJIOT0 YMCJIa Ha JIpyroe, MpOBEPKH HATYpaJbHOI'O YMCIIA HAa MPOCTOTY, BBLACTICHUS LU(p U3
HATYpaJIbHOT'O YUCIIA, TOMCK MAKCUMYMOB, MUHUMYMOB, CyMMBbI YHUCIIOBOH TOCJIE€ZIOBATEIILHOCTH;

8) chopMUPOBAHHOCTh MPEACTABICHUN O HA3HAYEHUU OCHOBHBIX KOMIIOHEHTOB KOMIIBIOTEpA;
UCTIOJIb30BAHUE PA3IMYHBIX TPOTPAMMHBIX CHCTEM M CEPBHCOB KOMIIBIOTEpA, MPOrPaMMHOIO
o0ecrieyeHns; yMEHHEe COOTHOCUTHh MH(POPMAIIUIO O XapaKTEPUCTHKAX IEPCOHAIBHOTO KOMITbIOTEpa C
pelaeMbpIMH  33J]a4aMM; TPEACTaBICHUE 00 UCTOPUM W TEHISHIMSX DPAa3BUTHUA HH(OPMAIIMOHHBIX
TEXHOJIOTUH, B TOM YHCJIE TTI00AIbHBIX CETEil; BlIaJIecHue YMEHUEM OPHEHTUPOBATHCS B HEPAPXUUECKOM
CTpYKType (hailnoBoii cuctembl, paboTaTh C (aiIoBOil CHCTEMON NEPCOHATBHOTO KOMIIBIOTEPA C
UCTIOJBb30BaHUEM Tpaduueckoro HuHTepdeirica, a MMEHHO: CO3/1aBaTh, KONHPOBATh, IEpPEMEIIATh,
NIEPEMMEHOBBIBATD, YAAIATh U ApXUBUPOBATH (DAIIIBI U KaTaJlOTH;

9) BnasieHne yMEHHUSMHU U HaBBIKAMHU HUCIIOJIb30BaHUS MH(POPMAIMOHHBIX U KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUH 715 IOUCKA, XpaHEeHHUs1, 00pabOTKHU U Iepejauu U aHAIN3a Pa3InYHbIX BUJOB MH(OPMAITIH,
HaBBIKAMU CO3JIaHUS JIMYHOTO MH()OPMAIIMIOHHOTO MPOCTPAHCTBA; BIaJCHHE YMEHHUSMHU IOJIH30BAHUS
U(PPOBBIMU CEPBUCAMHU TOCYJAPCTBEHHBIX YCIYT, HU(PPOBBIMU 00pa30BaTEIbHBIMHI CEPBHCAMU;

10) ymenue BbIOMpaTh crioco0 MpeacTaBaeHHs TaHHBIX B COOTBETCTBHHU C ITOCTABJICHHON 3a1aueit
(Tabmuupl, cxembl, rpaduky, AUAarpaMMbl) C HCHOJIB30BAHWEM COOTBETCTBYIOUIMX HPOTPAMMHBIX
cpeactB oO0pabOTKM JaHHBIX; YMEHHE (hOpPMaANNU30BaTh U CTPYKTYPHPOBATH MHPOPMALIUIO, HCIIONB3YS
3JIEKTPOHHBIE TAOMUIIBI 17151 00pabOTKH, aHaIM3a U BU3yaJU3allMd YHUCIOBBIX JAHHBIX, B TOM YHCIE C
BBIJICJICHUEM JHara3oHa TaOMUIbl U YNOPSAAOYMBAHHWEM (COPTHPOBKOW) €ro 3JEMEHTOB; YMEHHE
OPUMEHATh B 3JEKTPOHHBIX Tabmumax (GopMylsbl IJii pacueToB C HCIOJb30BAHHUEM BCTPOCHHBIX
¢byHKUMH, aOCONIOTHOM, OTHOCUTENHHOM, CMEIIAHHOW aJpecally; HCIOJIb30BaTh AJIEKTPOHHBIC
TAOIUIIBI IJIs1 YUCIICHHOTO MOACTUPOBAHUS B IPOCTHIX 337a4aX U3 pa3HbIX MPEJAMETHBIX 00acTei;

11) chopmupoBaHHOCTD IpeACTaBICHUH 0 chepax nmpodeccuoHaNbHOM AEITETBHOCTH, CBSI3aHHBIX
¢ MH(OPMATHKON, MPOrPaMMHUPOBAHHEM U COBPEMEHHBIMU HH()OPMAIMOHHO-KOMMYHHUKAIIHOHHBIMHU
TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha TOCTHXKEHUsAX Hayku u IT-orpaciu;

12) ocBoenue u coOmojaeHHe TpeOOBaHUI O€30MaCHON AKCIUTyaTallMM TEXHUYECKUX CPENICTB
MH(POPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH;



13) ymenue coOmoaTh CETEBOM ATHKET, 0a30BbIe HOPMBI MH()OPMAITMOHHON STHUKHU U MpaBa Ipu
paboTe C NPUIOKEHUSMH Ha JIOOBIX yCTpoWicTBaXx M B ceTd MHTepHeT, BbIOMpaTh Oe3omacHble
CTpaTEeTHH MTOBEJICHHS B CETH;

14) yMeHue uCHONB30BaTh PA3IUYHBIE CPEACTBA 3alUTBl OT BPEJOHOCHOIO IPOrPAMMHOIO
obecrieyeHuss, yMeHHE O0€CleurnBaTh JIMYHYIO OE30MacHOCTh NMPH MCIOJIB30BAHUU PECYpPCOB CETH
WHTepHeT, B TOM YKCIIe YMEHHE 3alUIIATh IePCOHANBHYI0 HHPOPMALIUIO OT HECAHKIIMOHUPOBAHHOTO
JOCTYNla ¥ €ro TOCIEACTBUN (pasrialieHus, MOAMEHbI, YTpaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTUYECKUX M COIMATIBHO-TICUXO0JIOIMYECKIX aCMEKTOB UCTOIb30BaHus ceTu VHTepHeT (ceTeBas
aHOHUMHOCTb, IIU(POBOIl Cliell, ayTEHTUYHOCTh CYOBEKTOB U PECYpPCOB, OMACHOCTh BPEIOHOCHOTO
KOJ1a);

15) ymeHue pacrno3HaBaTh IMOMBITKH U TPEAYNpPEkIaTh BOBJICUCHHE ceOs M OKPYKAIOIUX B
JeCTPYKTUBHBIC U KpUMHUHAIILHBIE (DOPMBI CETEBOW aKTUBHOCTH (B TOM YHMCIIe KHOEPOYIUIMHT, (DUITHHT).

7 knace
[IpenmeTHbIe pe3ynbTaThl OCBOCHHUSI 00S3aTENBHOTO MPEIMETHOrO COJCpPXKAHUS, YCTAaHOBJICHHOTO
TaHHOM paboueil mporpaMMoi, 0TpaxaroT chOPMHUPOBAHHOCTD y 00yUaIOIIUXCS] YMEHUH:

" JOACHATH HAa NpPUMEpPax CMBICT MOHATUH «uHpOpPMAUA», «HUH(POPMAMOHHBIA MPOIECCH,
«00paboTka nHpOpMALUNY, «XpaHEHHE HHPOPMALIUNY, «TIepeaada HHPOPMaLUN»;

" KOJAMPOBATH U IEKOAUPOBATH COOOILICHHUS 110 33aHHBIM IIPaBHIIaM, IEMOHCTPUPOBATH TOHUMAHUE
OCHOBHBIX TPHUHIMIIOB KOAWPOBAaHUS WHGPOPMALMU PA3NUYHONM MNPUPOABI  (TEKCTOBOM,
rpaduuecKoii, ayauo);

" CpaBHUBATh JJIUHBI COOOILICHHA, 3aITMCAaHHBIX B PA3IUYHBIX al(aBUTaX, ONEPUPOBATH €IUHUIIAMU
u3MepeHus: HHPpOpMamoHHOro 00BEMA U CKOPOCTH MEpejauu TaHHbIX;

" OLIGHUBATh ¥ CPABHUBATH Pa3Mephl TEKCTOBBIX, IPapUUECKX, 3BYKOBBIX (DailioB U BHI€0(aliIoB;

" [PUBOJAUTH NPUMEPHI COBPEMEHHBIX YCTPOUCTB XpaHEHHs U epeiau HHPOPMAallUU, CPAaBHUBATh
UX KOJIMYECTBEHHBIE XapaKTEPUCTUKY;

" BBIJICJATH OCHOBHBIC 3Talbl B MCTOPHUM M TOHUMATh TEHACHIMHM Pa3BUTHA KOMIIBIOTEPOB U
MIPOTPaMMHOTO 00eCTICUeHUS;

" [OJyYaTh ¥ MCIOJB30BaTh HHPOPMALIHIO O XapaKTEPUCTHKAX IIEPCOHATBHOTO KOMIIBIOTEPA U €r0
OCHOBHBIX 3JIeMEHTax (IIpoIieccop, OnepaTuBHAs MaMsATh, JOJITOBPEMEHHAs MaMsTh, YCTPOICTBa
BBO/Ia-BbIBOJIA);

® COOTHOCHTBH XapaKTEPUCTUKU KOMIIbIOTEPA C 3aJa4yaMHt, PEIIaeMbIMU C €T0 MTOMOIIBIO;

" OpPHEHTUPOBATHCS B MEPAPXUUECKOH CTPYKType (ailjioBOil cHCTEMBI (3aMUCHIBATH MOJTHOE UMS
¢aiina (katanora), myTh K ¢aiiny (KaTanory) o UMerIeMycsi OMUCaHUI0 (HalIoBON CTPYKTYPHI
HEKOTOPOTo MH(POPMAIIMOHHOTO HOCUTEJ);

= paboraTh ¢ PailIoBoi CHCTEMON EPCOHANIBHOTO KOMIBIOTEPA C UCIOIB30BAHUEM IPahUIECKOTO
uHTepdeiica, a UMEHHO: cO37aBaTh, KOMUPOBATh, MEPEMEIIATh, IEPEUMEHOBBIBATh, YIAJATh U
apXUBHPOBATH (ailsIbl U KAaTaJIOTH; UCIIOIB30BaTh AaHTUBUPYCHYIO IPOrpaMMy;

" QpEACTaBIATH  pPE3yJNbTaThl  CBOGM  JEATENIBHOCTH B BHUJAE  CTPYKTYpHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JOKYMEHTOB, MyJIbTUMEIUIHBIX MPE3eHTAIUN;

* yckaTh uH(popMaIHio B ceTd MIHTEpHET (B TOM YHMCIIe IO KIIOYEBBIM CIIOBAM, IO N300pasKEeHUIO),
KPUTHYECKH OTHOCUTHCS K HaWIeHHON HH(OpMaIuM, OCO3HaBas OMACHOCTh JISi JIMYHOCTH H
o0IIecTBa pacHpOCTPaHEHUsI BPEIOHOCHON HMH(OpPMALUMU, B TOM YHCIE SKCTPEMHUCTCKOTO WU
TEPPOPUCTUUECKOTO XapaKTepa;

" [IOHUMATb CTPYKTYPY aIpecoB BeO-pecypcoB;

"  JCIMOJIb30BaTh COBPEMEHHBIE CEPBUCH HHTEPHET-KOMMYHHUKALIUH;

= coOmongath TpeboBaHUs Oe30macHOM sKcIutyaTauuu TexHumdyeckux cpeacts MKT; cobmromats
CEeTeBOI ATUKET, 6a30BbIe HOPMBI HH(POPMAIIMOHHOMN STHKH U TIPaBa MpH paboTe ¢ MPUIOKEHUIMU
Ha JTI0OBIX YCTPOUCTBAX U B ceT MIHTepHeT, BRIOMpaTh Oe30MacHbIe CTPAaTETHH TIOBECHHUS B CETH;

" QOPUMEHATh METOJbl NPOPHUIAKTUKHA HETaTUBHOTO BIUSHHS CPEICTB HMH(OPMAIIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTUI Ha 37J0POBbE MOJIb30BATEIIS.

8 kiracc
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[IpenmeTHbIe pe3ynbTaThl OCBOCHHUSI 00S3aTENBHOTO MPEIMETHOIO COJCpPXAaHUS, YCTAaHOBJICHHOTO
JTaHHOM paboueil mporpaMMoi, OTpaxaroT chOPMUPOBAHHOCTD y 00YUaIOIIUXCS] YMEHU:

MOSICHATh Ha MpUMEpax pa3iauuusi MEXIy NO3WLIUOHHBIMU W HEMO3UIMOHHBIMH CHUCTEMaMHU
CUHUCJICHUS;

3alUChIBaTh M CpaBHUBATH Liesbie yucaa oT 0 7o 1024 B pa3auyHbIX MO3UIMOHHBIX CUCTEMAaX
cumclieHus (¢ OCHOBaHUSIMU 2, 8, 16); BEIONHATH apu(METHUECKHUE ONepaluy HaJl HUMU;
pacKpbIBaTb CMBICH TOHSATUA «BBICKA3bIBAHUE», <JIOTMYECKAas OIepanus», <JIOrHYecKoe
BBIpaXKCHHEY;

3aMUChIBaTh JIOTUYECKUE BBIPAXKEHUSA C UCIHOJIB30BAHUEM JIU3BIOHKIIMH, KOHBIOHKIUU U
OTpULIAHUSI, OMNPEACNIATh HCTUHHOCTb JIOTMUYECKUX BBIPAKEHUW, €CIU W3BECTHBI 3HAUCHUS
WMCTUHHOCTU BXOJSIIUX B HErO MEPEMEHHBIX, CTPOUTH TAOIUIIBI UICTHHHOCTH JUISI JIOTHYECKHX
BBIPaKCHU;

PacCKpbIBaTh CMBICT MOHITHI «HUCHOJHUTENbY, «AITOPUTM», «IIPOrpamMMay, MOHUMAs Pa3HUILY
MEX]y yIoTpeOIeHHEM 3TUX TEPMUHOB B OOBIICHHOM peur U B HUH(OpPMATHKE;

OIMKCHIBATh AJITOPUTM PEUICHUS 3a7a4d Pa3INYHBIMH CIIOCOOaMH, B TOM YHUCIE B BHIE OJIOK-
CXEMBI;

COCTAaBJISITh, BBIMIOJHATH BPYYHYIO M HA KOMITBIOTEPE HECIIOKHBIE AJITOPUTMBI C UCTIOJIb30BaHUEM
BETBIICHUI ¥ [HKJIOB IS YOpPaBIICHUS HUCIOTHUTENsMU, TakuMu Kak PoOor, Uepemamika,
UepTEKHUK;

WCIOJB30BaTh KOHCTAHTHl M TIEPEMEHHBIC PA3JTUYHBIX THIOB (YUCIOBBIX, JIOTUYECKUX,
CHUMBOJIbHBIX), @ TAK)KE COJIEPIKaIlME UX BBIPAYXKEHHUS; UCIIOIB30BaTh OMEpaTOP NPUCBAUBAHUS;
WCIIOJIb30BaTh MPHU pa3paboTKe MpOrpaMM JIOTUYECKUE 3HAUEHUS, OTMEpAIllUU U BBIPAKEHUS C
HUMU;

aQHAJIM3UPOBATh MPEAJIOKEHHBIE aNTOPUTMbI, B TOM YHCIE OMNPENEATh, KaKUE pPe3yJbTaThl
BO3MOKHBI IIPH 33JAHHOM MHOKECTBE UCXO/HBIX 3HAUYEHUH;

CO3/1aBaTh U OTJIAKUBATh MPOrpaMMbl Ha OJHOM U3 S3bIKOB mporpammuposanus (Python, C++,
[Mackanb, Java, C#, UIkonpHbII ANropuTMHYECKHl SI3bIK), pealU3yIONIMEe HECI0XHbIE
AITOPUTMBI 00PAOOTKHY YKCIOBBIX JAHHBIX C UCTIOIB30BAHUEM IIUKIIOB M BETBIICHU, B TOM YHCIIE
peanu3yolre NpoBEepKy IEIUMOCTH OJHOIO IIEJIOr0 YKCiia Ha APYroe, MpOBEPKY HATYPaJIbHOTO
Yyclia Ha MPOCTOTY, BhIIEICHHS (P U3 HATYPAIILHOTO YKCIIA.

9 kJ1acc
[IpenmeTHbIe pe3ynbTaThl OCBOCHHUSI 00S3aTENBHOTO MPEIMETHOIO COJCpPXKAHHUS, YCTAaHOBJICHHOTO
JTaHHOM paboueil mporpaMMoi, OTpaxaroT chOPMUPOBAHHOCTD y 00YUaIOIIUXCS] YMEHU:

pa3duBaTh 3a7auyd Ha MOJ3aJaud; COCTABIAThH, BBINOJHATH BPYYHYI0O U Ha KOMIIBIOTEpE
HECJIOXKHBIE aJITOPUTMBI C HCII0JIb30BAHUEM BETBIIEHUH, LIUKJIOB U BCIIOMOTaTENIbHBIX AJITOPUTMOB
IUIsL YIIpaBJICHHUs HCTIOJTHUTEISIMU, TAKMMHU Kak Pobot, Yepenaika, YepTExXHUK;

COCTAaBJIATh M OTJIAXHBATH TMPOTPAMMBI, pEATU3YIOIINE THUIOBbIE AJITOPUTMBI 00PaOOTKU
YHCJIOBBIX IOCJIEA0BATENBHOCTEN WM OJTHOMEPHBIX YHMCIOBBIX MacCHBOB (IIOMCK MaKCUMYMOB,
MUHUMYMOB, CYMMBI WJIM KOJIMYECTBA 3JIEMEHTOB C 33JaHHBIMU CBOIICTBaMH ) HA OJTHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++, [Tackans, Java, C#, llIkonbHBIN ANropuTMudeckuii S3bIK);
pacKpbIBaTh CMBICI MOHITHH «MOJENb», «MOIEINPOBAHUE», OIPENEIATh BHUABI MOJENEH;
OLIEHUBATh AJCKBATHOCTb MOJICJIN MOJCITUPYEMOMY OOBEKTY H LIEJISIM MOJICIINPOBAHMUS;
UCTOJb30BaTh Tpadpl M JIEPEeBbs IS MOJEIMPOBAHUS CHCTEM CETEBOM W HEepapXUUECKOM
CTPYKTYpbI; HAXOAUTh KpaTyaliuii myTe B Tpade;

BBIOMpPATH crIOCO0 MpeICTaBICHHs JaHHBIX B COOTBETCTBUU C MOCTaBJICHHOU 3aauei (TaOiuIibl,
CXeMBl, TpauKH, AUArpaMMbl) C HCIIOJIB30BAHHEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB
00pabOTKH TaHHBIX;

UCIOJIb30BATh AJICKTPOHHBIE TAaOMUIBI AN O0paOOTKM, aHaIM3a U BU3YAIM3allUM YHUCIOBBIX
JAHHBIX, B TOM YHUCJIE C BBIJICJICHUEM JHana3oHa TaOIHIbl U YyHOPSI0YMBaHUEM (COPTUPOBKOIN)
€ro JJIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B 3JIEKTPOHHBIX TaOnuuax (GopMyJsbl A pacuéToB C MCIOIB30BaHUEM
BCTPOCHHBIX apudMeTHuecKuX (QyHKIHMA (CyMMHUpOBaHHE M TMOJCUET 3HAUCHHM, OTBEYAIOIIUX
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3aJJaHHOMY YCJIOBHUIO, CpelHee apu(METHUecKOe, MOUCK MaKCHMAJIbHOTO W MHUHUMAJIbHOTO
3HAUYEHUS ), A0COTIOTHOM, OTHOCUTENILHOM, CMEIIIAaHHOHN aJIpecalliy;

UCTIOJIb30BATh JIEKTPOHHbIE TAOIMIIBI I YHCICHHOTO MOJEIMPOBAHUS B MPOCTHIX 33aadax U3
pa3HBIX MMPEIMETHBIX 00JIACTEH;

UCTOJIb30BAaTh COBPEMEHHBIE MHTEPHET-CEPBUCH (B TOM YHCJIE€ KOMMYHHKAIIMOHHBIE CEPBUCHI,
o0JlayHple XpaHWINIIA TAaHHBIX, OHJIAWH-TIPOTPaMMBl (TEKCTOBBIE U TpaHUueCKUe pPEelaKTOpPHI,
cpeabl pa3paboTKH)) B y4eOHOH U TOBCEHEBHOM NEATEILHOCTH;

NPUBOAUTH  TNPUMEPHl  MCIONB30BaHUA  T€OMH()OPMAIIMOHHBIX  CEPBUCOB,  CEpPBUCOB
TOCYJapCTBEHHBIX YCIIyT, O0Opa30BaTENIbHBIX CEepBUCOB ceTu VHTepHeT B yuyeOHOU W
MOBCEIHEBHOMN IEATCILHOCTH;

UCTIOJBb30BAaTh PA3JIMYHbIE CPEACTBA 3aLIUTHI OT BPEJAOHOCHOI'O MPOrPAaMMHOI0 OOeCTeueHHs,
3alIMIIaTh MEPCOHATIBHYI0 HMH(POPMALMIO OT HECAHKIMOHMPOBAHHOTO JIOCTya U  €ro
MOCTIEICTBUH (pa3riameHus, HOAMEHbI, YTPaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHUECKUX
U COLMAJBHO-TICUXOJIOTUYECKHX AaCHEKTOB HCIOJIb30BaHUs cetn HTepHer (ceTeBas
aHOHUMHOCTb, IU(POBOIA clie]l, ayTEHTUYHOCTh CYObEKTOB U PECYpPCOB, OIIACHOCTh BPEIOHOCHOTO
KOJ1a);

pacro3HaBaTh HOIBITKY U MIPEAYIIPEKAATH BOBICUEHHE ce0sl 1 OKPY>KAIOLIUX B JIECTPYKTUBHBIC U
KpUMHHAJIbHbIE (DOPMBI CETEBON aKTUBHOCTH (B TOM 4HCIie KHOEpOYJUIMHT, (DUIINHT).

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

7 knace
Ne KoJa-Bo Tema ypoka BosmoxHOCTH
YPOKOB HCHO/Ib30BAHMSA
90P, YMM
1. 2 KomnproTep Kkak yHUBeEpcalibHOE YCTpoilcTBO 00pabotku | https:/resh.edu.r
uHpopManuu u/subject/19/7/
2. 4 [IporpaMMBbI U TaHHbIE
3. 2 KomMmnbloTepHsle ceTu
4. 2 Wudopmanus u nHGOpMAITMOHHBIE TPOLIECCHI
5. 9 [TpencraBnenne HHPOpPMALUU
6. 7 TekcToBbIE TOKYMEHTHI
7. 4 KomnbrotepHaas rpadpuka
8. 4 MynbTUMEMIHBIEC TPE3CHTALNN
34 Hroro
8 kiacce
Ne Koa-Bo Tema ypoxka BosmoikHoCTH
ypOKoB HCIO/Ib30BAHMS
90P, YMM
1. 6 CucTeMbl CUNCIICHUS https://resh.edu.r
2. 6 DeMeHThl MaTeMaTHYeCKON JIOTUKU u/subject/19/8/
3. 10 Hcnonaurenu 51 AJITOPUTMBIL. AnropurMuyeckue
KOHCTPYKIIUH.
4. 9 S3bIK IporpaMMUpPOBaHUs
5. 3 AHanu3 aIropuTMOB
34 Hroro
9 kaace
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Ne Koa-Bo Tema ypoxa BosmoikHoCTH
ypOROB HCII0Jb30BAHUA
90P, YMM
1. 3 I'moGaneHas cetb MHTepHer u crparerun Oe3omacHoro | https:/resh.edu.r
NIOBEJICHHS B HEH u/subject/19/9/
2. 3 PaboTa B nH(GOpPMAIIMOHHOM NPOCTPAHCTBE
3. 8 MosenrpoBaHue Kak METOJ1 HO3HAHMSI
4. 6 Pa3pa0oTka aropuTMOB M IIPOTPaMM.
5. 2 YnpasieHue
6. 10 DNEKTPOHHBIC TAOIHUIIBI
7. 2 WudopmanroHHbIe TEXHOJIOTHH B COBPEMEHHOM OOIIECTBE.
34 Hroro

B (denepanbHbIX M perMoHaNbHBIX MPOLEAYPAaX OIEHKH KauecTBa 0Opa30BaHUs HCIOJIb3YETCs
nepevyeHpb (KoIupuKaTop) paclpenesieHHbIX M0 KJlaccaM IMPOBEpsieMbIX TpeOOBaHMM K pe3ylbTaTaMm
OCBOCHMS OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTI'O OOIIETr0 0Opa3oBaHUs U HIIEMEHTOB
coJiepKaHus 0 MH(POpMaTHKE.

IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHMS OCHOBHOM

o0pa3oBaTtenbHON nporpammel (7 Kiaacc)

Kon [TpoBepsieMble IpeMETHBIEC PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
IIPOBEPSEMOTO POTrpaMMbl OCHOBHOT'O OOIIIEr0 00pa3oBaHUs
pe3ynbTara

1 ITo Teme "Lludpoas rpamoTHOCTH"

1.1 [TosicHAT, Ha mpuMepax CMBbICT TOHATHH "uHpopmanma”, "HHGOPMAIMOHHBIN
nporecc”, "oOpabotka wuHpopmaruu", "Xxpanenue wuHPOpmanmu', '"mepesaua
uHpopmanuu"

1.2 [TpuBOAUTH TIPUMEPHI COBPEMEHHBIX YCTPOHCTB XpaHEHHs U Tepeaadn nH(POpMaIny,
CpPaBHMBATh UX KOJINYECTBEHHbBIE XapaKTEPUCTUKH

1.3 [TomyyaTb ¥ HCIONB30BaTh HMH(POPMALUIO O XapaKTEPUCTUKAX MEPCOHATBHOTO
KOMIIBIOTEpAa ¥ €ro OCHOBHBIX 3JIeMEHTaX (IIpolLeccop, OlepaTUBHAs IaMSTh,
JOJITOBPEMEHHAsI TaMATh, YCTPONWCTBA BBOJA - BBIBOJA)

1.4 COOTHOCHUTH XapaKTEPUCTUKH KOMIBIOTEPA C 33/la4aMU, PEIIAEMbIMU C €r0 MTOMOILbIO

1.5 OpueHTHPOBATECS B HEPapXMUYECKOW CTPYyKType (ailioBoil cucTeMbl (3alUCHIBAThH
noJiHOe uMs Qaiina (karanora), myTh K (aiily (KaTtaiory) o UMeromeMycsi OMCaHHIO
(baitnoBoit CTPYKTYpbl HEKOTOPOTO MH(OPMAITMOHHOT'O HOCUTEIIS)

1.6 PaGorath ¢ ailoBoii cucTEMON MEPCOHAIBHOTO KOMIBIOTEpA C HCIHOJIb30BAHUEM
rpadudeckoro uHTepdeiica: cosnaBaTh (KOMUPOBATH, IEPEMEIIATh, IEPEUMEHOBBIBATH,
yIaniaTh W apXUBHPOBaTh (aiijibl M KaTaJord, MCIOJIb30BaTh AHTHBHPYCHYIO
IIPOrpaMMmy)

1.7 Hckate uHpopmanuio B HHTepHeTe (B TOM 4HCIE MO KIIOYEBBIM CIIOBAaM, IIO

N300paKeHHI0), KPUTHUYECKH OTHOCHTHCA K HaiileHHOW WH(pOpMaIMH, OCO3HABATh
OIACHOCTh ISl TUYHOCTHU U OOILECTBA PACIPOCTPAHEHUS BPEAOHOCHON HH(OpMAIIHH, B
TOM UHCJIE€ SKCTPEMHUCTCKOTO U TEPPOPUCTHUUECKOTO XapaKkTepa
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1.8

[ToHUMAaTH CTPYKTYpPY aApPECOB BEO-peCypcoB

1.9

Hcnons30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALUI

1.10

Cobmronate  TpeOoBaHUs  0€30MaCHOM  AKCIUTyaTallMM  TEXHMYECKHX  CPEICTB
MH(POPMALMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH, COOMIOAATh CETEBOM ITHUKET,
6a30Bble HOPMBI HH(POPMALIMOHHOM 3TUKU U IpaBa MpH padboTe ¢ MPUIOKEHUIMHU Ha
TMOOBIX ycTpoiicTBax U B MHTepHeTe, BRIOMpaTh O€30MacHbIe CTPaTEeruy MOBEJICHUS B
ceTu

[TpumeHATH MeTOABI TPOPUIAKTUKN HErATUBHOTO BIUSHUS CPEJCTB MHPOPMAITMOHHBIX
Y KOMMYHUKAI{UOHHBIX TEXHOJIOTUN Ha 3I0POBbE M0JIb30BATEIIS

ITo Teme "TeopeTrueckue OCHOBBI HHPOPMATUKU"

2.1

KoaupoBats U 1eKOAMPOBATH COOOIICHHS 110 3aJaHHBIM MPaBUJIaM, IEMOHCTPUPOBATh
MOHUMaHHE OCHOBHBIX MPUHIUIIOB KOAMPOBAHUS MH(POPMALUU PA3IUYHON TPUPOIBI
(TekcToBOH, rpaduyecKoi, ayano-)

2.2

CpaBHMBATH JUIMHBI COOOILEHUH, 3aMMMCAaHHBIX B PA3IUYHBIX al(aBUTaX, ONEPUPOBAThH
eIMHUIIAMU U3MEPEHUs] MH)OPMAITMOHHOTO 00beMa M CKOPOCTH Nepeauu TaHHBIX

23

OrneHuBaTh M CPaBHUBATH pa3Mepbl TEKCTOBBIX, TpapUUECKUX, 3BYKOBBIX (DaJIOB H
BUzcodaiinon

ITo Teme "MHpopmarmonHbie TEXHOTOTUN"

3.1

IIpencraBiasaTe pe3ysibTaTbl CBOEH JEATEIBHOCTHM B BUIE CTPYKTYPUPOBAHHBIX
UJUTFOCTPUPOBAHHBIX JIOKYMEHTOB, MYJIbTUMEAUMHBIX IIPE3CHTALUN

IIpoBepsiemble 3j1eMeHTHI conep:xkanus (7 Kjacc)

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

[Mudposast rpaMOTHOCTH

1.1

KomnbroTep - yHHMBEpCalbHOE BBIYHUCIUTEIBHOE YCTPOICTBO, paboTaloliee 1o mporpamme.
Tumbl  KOMIBIOTEPOB:  MEPCOHAIBHBIE  KOMIBIOTEPBI, BCTPOCHHBIE  KOMIIBIOTEPHI,
cynepkoMnbioTepsl. MoOuinpHbIE yeTpoiicTBa. TexHuka 0e30macHOCTH U paBuiia paboThl Ha
KOMITbIOTEpE

1.2

OcHOBHbBIE KOMIIOHEHTHI KOMIblOTepa W uX Ha3zHaueHue. [Ipomeccop. OmneparuBHas u
JOJICOBPEMEHHAsl MaMsiTh. YCTpoMCTBa BBOoAa U BbIBOAa. CEHCOpHBIM BBOJ, AATUYUKHU
MOOMIJIBHBIX YCTPOMCTB, CpeICTBa ONOMETPUUYECKON ayTeHTU(DHUKALIUU

1.3

HcTopus pa3BUTHSI KOMIIBIOTEPOB U TPOrpaMMHOTO oOecrieueHus. [I0koIieHIs] KOMITBIOTEPOB.
CoBpeMeHHbBIE TEHICHIMM DPa3BUTUS KoMIbroTepoB. CynepkommbroTepbl. IlapamienbHbie
BbruncieHus. [lepcoHansHblli komnbroTep. [Ipoueccop um €ro XapakTEepUCTUKH (TaKTOBas
4acToTa, pa3psaaHocTh). OnepaTuBHas naMaTh. JloaroBpeMeHHas aMsTh. Y CTpOlCTBa BBOJA
1 BbIBOJIa. OOBEM XpaHUMBIX JAHHBIX (OMEpaTUBHAS MaMATh KOMIBIOTEPA, )KECTKUH TUCK U
TBEPJOTEIbHBI HAKOMUTENb, MOCTOSHHAS MaMsiITh CMapTPOHA) U CKOPOCTh JOCTYIA JUIS
Pa3JIMYHBIX BUJIOB HOCUTEIIEH

1.4

[IporpammHoe obecrieueHue KommbioTepa. IlpukinagHoe mporpaMMHoe oOecreueHHe.
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CucremHoe nporpamMmmHoe obecnieueHne. CucteMsl nmporpaMMmupoBanus. [IpaBoBasi oxpaHa
nporpaMM M JaHHBIX. becrmiaTHble W ycIOBHO-OecmiaTHble mporpamMMmbl. CBoOonHOE
porpaMMHOe oOecrieueHue

L.5

@aiinel v nanku (katamoru). Tumel ¢aitnos. CoiicTBa ¢aitnoB. XapakTepHble pa3Mephl
¢hailioB pa3nUYHBIX THUIOB (CTpaHUIA TEKCTa, JIEKTPOHHAs KHUTA, (oTorpadusi, 3amuch
MIECHU, BUJICOKIIUII, TTIOJIHOMETPAXKHBIN (PHUIIBM)

1.6

[Tpuniuns! noctpoenus dainoBeix cuctem. [lonHoe ums daiina (manku, karanora). [lyTs k
¢aiiny (nmanke, KaTanory)

1.7

daitnoBsiii MeHeKep. PaboTa ¢ daitnamu u mankamu (KaTajxoramu): CoO3JlaHue, KOMMPOBAHUE,
nepeMeleHne, mepeuMeHoBanne U yaaneHue ¢aiioB u mamnok (karamnoros). [louck ¢aiinos
CpPEACTBAMU ONEPALMOHHON CUCTEMBI

1.8

ApxuBanus JaHHbIX. Mcrionb30BaHKe TPOrpaMM-apXUBaTOPOB

1.9

KomMmnbroTepHblie BUPYCHI U JpyTrHe BpEAOHOCHBIE MporpamMmsl. IIporpaMMel U1 3alIUTHI OT
BUPYCOB

1.10

OObenunenne komnbioTepoB B ceTh. Cetb HTEpHET. Beb-cTpanuia, Be6-caiit. CTpykTypa
anpecoB BeO-pecypcoB. bpaysep. [Touckobie cucreMsl. [Torck nHpOpMaMK TTO KITIOYEBBIM
CJIOBaM U 10 u300paxeHuto. JlocToBepHOCTh HHPOPMALINK, TTOJTyuYeHHOH u3 MIHTepHeTa

CoBpeMeHHBIE CEPBUCHI HHTEPHET-KOMMYHMKALUI

CereBoii »THKET, 0a30BbIe HOPMBI MH(POPMALMOHHOW 3TUKW W TpaBa Mpu paboTe B CeTH
Wutepner. Ctpateruu 6ezomnacHoro noseneHus B aTepHere

Teopernueckue 0OCHOBBI HH(OPMATUKH

2.1

Wudopmanus - OOHO U3 OCHOBHBIX TOHATHH COBpeMeHHON Hayku. MHpopmarus kak
CBEJICHUS, IMpeIHa3HAUCHHBIC JUIS BOCIPHUATHS YEJIOBEKOM, M MH(OpPMAaLUs KakK JaHHBIE,
KOTOpPBIE MOTYT OBITh 00pabOTaHbl ABTOMATU3UPOBAHHON CHCTEMOMN

2.2

JIMCKPETHOCTh JaHHBIX. BO3MOXXHOCTH ONUCAHMS HENPEPHIBHBIX OOBEKTOB M IPOIIECCOB C
MOMOIIBIO JMCKPETHBIX JaHHBIX. MH(OpManmoHHble IpoLecchl - MPOLECCH], CBSI3aHHBIC C
XpaHeHHEeM, IpeoOpa30BaHKUEM U Nepeaueii TaHHbIX

23

CumBon. Andasur. Momnocts andaButa. PasHooOpasue s3bIKOB M ali(haBUTOB.
EcrecTBennble U (opMasibHbIe A3BIKA. AJ(AaBUT TEKCTOB HAa PYCCKOM s3bIKE. JIBOMUHBIN
anpaBut. KonndyecTBo BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOMHAIN ) (PUKCUPOBAHHOM JJTMHBI
B ABoM4HOM aidasure. IIpeoOpazoBanue mrodoro andaButa K ABOoWYHOMY. KommdecTBo
Pa3NIUYHBIX CIOB (PMKCHPOBAHHOM JUIMHBI B alihaBUTE OMPEAETICHHON MOIITHOCTH

24

KoaupoBanue CUMBOJIOB OHOTO aindaBuTa ¢ MOMOLIBIO KOJOBBIX CIOB B APYroM angaBuTe,
KO/IoBasi Tabnua, J1eKOJUPOBaHNE

2.5

JiBonunsrii kof. [IpeacraBneHue NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B TBOMYHOM ali(paBHUTE

2.6

NudopmannonHpiii 00beM NaHHBIX. BUT - MUHUMaIbHAS €AUHHIIA KOTUYECTBA MHPOPMAITUU
- TBOMYHEIN paspsia. baiit, kunoOaiiT, Merabaiit, rurabant

2.7

CkopocThb Tmiepefaud JaHHBIX. EJWHUIBI CKOPOCTH TMepeladyd JaHHBIX. VckaxeHue
uHpOpMaLIUK TIPH Tepeaue
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2.8

KogupoBanue texcroB. PaBHomepHbiii kon. HepaBHomepnsiii kon. Komuposka ASCIIL
Bocemubutabie komupoBku. [lonsatue o koaumpoBkax UNICODE. lexonupoBanue
COOOIICHUH C MCIIOJIb30BAaHHEM PABHOMEPHOTO U HEPaBHOMEPHOTo Koja. MH(popMarmoHHbIN
00bEM TEeKCTa

2.9

OOmee mpencraBieHHe O LUGPOBOM NPEACTABICHUM ayJHOBU3YalbHBIX U JAPYTHX
HenpepbIBHBIX AaHHBIX. KoaupoBanue 1geta. LiBeroBeie mogenu. Moaens RGB. I'my6una
koaupoBanus. [lanurpa

2.10

PacTtpoBoe u BekTopHOE npecTaBieHue nzoopaxenuit. [Tukcens. Onenka nHGOPMAITHOHHOTO
o0beMa rpaguecKUX JAHHBIX JUISl pACTPOBOTO U300paskeHUs

2.11

KonupoBanue 3Byka. Pa3psaHocTs 1 yactoTa nuckperusanui. KoianuecTBo KaHAIOB 3aIUCH.
OrneHka KOJMYECTBEHHBIX IapaMETPOB, CBS3aHHBIX C TNPEACTABICHUEM U XpaHCHHEM
3BYKOBBIX (paiiiioB

WudopmannoHHbIE TEXHOIOTHH

3.1

TexcToBble TOKYMEHTHI M HUX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHuia, al3al, CTpoKa, CIOBO,
CHUMBOJI)

32

TexkcToBbIlf MpoIecCOp - HMHCTPYMEHT CO3/aHUsl, PEAaKTHPOBaHUS U (HOpMaTHPOBAHUS
tekcToB. [IpaBuia Habopa Tekcra

33

PenaktupoBanue tekcrta. CoiictBa cumBoioB. pudt. Tumsl mpudtoB (pybieHsie,
3aceuykaMu, MoHomupuHHbIe). [lonyxupHoe U KypcuBHOe Hauepranue. CBoiicTBa ab3areB:
TpaHUIlbl, A03aI[HBIA OTCTY, UHTEPBAJI, BhIpaBHUBaHUE. CTHeBOE (hOpMaTHPOBAHUE

34

CrpykTypHupoBaHue HH()OPMAIMH C TOMOILBIO CIIUCKOB U Ta0yuI. MHOrOypOBHEBbIE CIIMCKH.
Jlo6aBneHue TabauIl B TEKCTOBBIE JOKYMEHTBI

3.5

BceraBka u3o0paxkeHMH B TEKCTOBBIE JTOKYMEHTHl. OOTekaHuWe H300paKEHUH TEKCTOM.
BxuittoueHue B TEKCTOBBIN TOKYMEHT IUarpamMm u Gopmyt

3.6

[TapameTpsl cTpaHullbl, Hymepanus crpaHull. JloOaBieHHEe B JOKYMEHT KOJIOHTUTYJIOB,
CCBUIOK

3.7

IIpoBepka npasomnucanus. PaccranoBka nepeHocos. I'onocoBoi BBoA Tekcra. OnrTuueckoe
pacno3HaBaHue TekcTta. KomnbrorepHsiii nepesoa. Vcnonb3oBanue cepBucos cetu MHTepHeT
it 00paboOTKU TEKCTa

3.8

3HaKOMCTBO ¢ TpadUUecKUMHU pegakTopamu. PacTpoBble pucyHkH. Mcnonab3oBaHue
rpaduuecKux MPUMUTHBOB

3.9

Omnepanyu peJakTHpOBaHUs rpaguyecknx 0ObEKTOB, B TOM uuciie MU(poBbIX GoTorpaduii:
U3MEHEHHE pa3Mmepa, o0pe3ka, MOBOpOT, OTpakeHHe, pabora ¢ obiacTaMu (BbIIEIICHHE,
KOIMPOBAHNUE, 3aJIUBKA IIBETOM), KOPPEKIIMSA [[BETA, IPKOCTH U KOHTPACTHOCTH

3.10

Bekropnas rpaduka. CoznaHue BEKTOPHBIX PUCYHKOB BCTPOSHHBIMU CPEJICTBAMH TEKCTOBOTO
npoleccopa WIM JPyrux nporpamm (mpuiiokeHuit). Jlo6aBieHne BEKTOPHBIX PUCYHKOB B
JIOKYMEHTBI

3.11

[ToaroroBka MynbTUMETUIHBIX mpe3eHTanuii. Cmaiin. JlobaBneHue Ha crnaiin Tekcra U
n3o0paxeHuii. Pabora ¢ HECKONBKUMH Clai1aMu
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3.12 | JloGaBieHue Ha ciaiij] ayIMOBU3YalIbHbIX JaHHBIX. AHUMaNus. [ unepccbuiku

IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHMS OCHOBHOM

o0pa3oBaTtebHON NporpamMmel (8 Kiaacc)

Kon [TpoBepsieMble IpeMETHBIEC PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
IIPOBEPSEMOTO POTrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHUs
pe3ynbTara
1 ITo Teme "TeopeTrueckue OCHOBBI HHPOPMATUKU"

1.1 [losicHaT, Ha mnpuMepax pas3Iudusi MeXAYy MO3MIMOHHBIMU M HENO3ULMOHHBIMU
CUCTEMAMH CUMCIICHUS

1.2 3anuchiBaTh U CpaBHMBATH Liesble yuciaa oT 0 1o 1024 B pa3iauuHbBIX MO3ULIMOHHBIX
cUCTeMax cuucieHus (C ocHoBaHUsSMHU 2, 8, 16), BBINOTHATH apudMeTHYECKUE
olepaiuu HaJl HUIMU

1.3 PackpeiBaTh cMBICT NOHATUH "BbICKa3bIBaHuE", "oruyeckas onepamnus', "lnoruueckoe
BbIpakeHue"

1.4 3anuchIBaTh JJOTMYECKUE BHIPAYKEHUS C UCIIOIb30BAaHUEM AU3BIOHKIINN, KOHBIOHKIIMY U
OTpHULIAHMS, ONPENENATh HCTUHHOCTb JIOTMUECKUX BBIPAXKEHHUM, €CIIM H3BECTHBI
3HAYEHUs] UCTUHHOCTHU BXOJSAIINX B HETO MIEPEMEHHBIX, CTPOUTH TaOIUIBI HCTUHHOCTH
JUI IOTUYECKUX BBIPAXKECHUM

2 ITo Teme "Anropur™msl 1 NporpaMmMupoBaHue”

2.1 PackpeiBaTh cMbIc MoHATHH "ucnonHuTens", "aaroputMm", "mporpamma', noHumas
Pa3HUILy MEXy yIOTpeOICHHEM 3TUX TEPMUHOB B OOBIICHHON pedH U B UHPOPMATHKE

2.2 OnuchIBaTh aJrOpuTM pEIICHUs 334a4H Pa3IMYHBIMU CIIOCO0aMH, B TOM YHUCIIE B BUIC
0JIOK-CXEMBI

23 CocTaBnATh, BBIIOJIHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOXKHBIE aJTOPUTMBI C
HCIIOJIb30BAaHNEM BETBJICHUM U IIUKJIOB JUIsl YIPABJICHUS UCTIOJHUTEISIMU

24 Hcnonp30BaTh KOHCTAHTBI U IEPEMEHHBIE PA3IMUHBIX TUIIOB (YMCIIOBBIX, JOTMYECKHUX,
CUMBOJIBHBIX), @ TaKX€ COJAEpXkalllue MX BBIPAKEHUS, MHCIIOJIB30BATh OIEpPaTop
MIPUCBAaUBAHUS

2.5 Hcnonb3oBaTe mpu pa3pabOTKe MporpamMMm JIOTHYECKHE 3HAYCHUS, OINEpalud |
BBIPA)KEHUS C HUMHU

2.6 AHanu3upoBaTh INPEUIOKEHHBIE aJITOPUTMbI, B TOM YHCJIE ONPENENATh, KakKue
pe3yJIbTaThl BO3MOXHBI IIPU 33JaHHOM MHO>KECTBE HCXOJHBIX 3HAUEHUN

2.7 CoznaBaTh M OTJIAXKMBATh MPOTpaMMbl Ha OJHOM U3 SI3bIKOB INPOTrPAMMMPOBAHMS

(Python, C++, TIlackanp, Java, C#, IlkonpHBII AnNTOpUTMHYECKHN SI3BIK),
peaM3yIoNue  HECIOXKHBIE  alTOPUTMBI  OOpabOTKM  YHCIOBBIX  JAaHHBIX C
WCIIOJIb30BAaHUEM LIMKJIOB M BETBJICHUH, B TOM UHCIE pPEAIU3YIONIHE MPOBEPKY
JETUMOCTH OJTHOTO LIEJIOTO YHUCJa Ha APYyroe, MpPOBEPKY HATypaJlbHOIO YHMCIA Ha
MIPOCTOTY, BBIJCNICHUS UG U3 HATYPATBLHOTO YUCIIA
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IIpoBepsiemble 3jIeMeHTHI coep:xkanns (8 Kiacc)

Kon

[IpoBepsieMblil AIEMEHT COAEPHKAHUS

Teopernueckue 0OCHOBBI HH(OPMATUKH

1.1

Heno3unmonHsle ¥ MO3UIMOHHBIE CUCTEMBI cuncineHus. Andasut. OcHoBanue. Pa3Bepuyras
¢dopma 3ammcu umcia. [lepeBoa B JECATUYHYIO CHUCTEMY YHMCEll, 3alMCAHHBIX B JAPYTHX
CUCTEMax CUHUCIICHHUS

1.2

PumMmckas cuctema cuucieHus

1.3

JlBonuHas cucreMa cuncienus. [lepeBon nenbix uncen B npeaenax ot 0 1o 1024 B aBonyHyo
cucreMy cuucieHus. BoceMepuyHas cucrema cumciieHus. llepeBon dyncen 3 BOCbMEpUYHOU
CHCTEMBI B JIBOMYHYIO U JIECATHYHYIO cHcTeMbl M oOpaTHo. lllecTHammarepuyHas cucrema
cuncnenus. IlepeBon uncen U3 mecTHAALATEPUYHON CUCTEMBI B JBOMYHYI0, BOCBMEPUYHYIO
U IECATUYHYIO CUCTEMBI U 0OpaTHO

1.4

Apudmernueckre oneparu B JBOUYHON CUCTEME CUUCIICHHUS

L.5

Jlornueckue BbICKa3biBaHUs. Jlormdyeckue 3HAUYEHHUS BBICKA3bIBAaHUM. ODJIEMEHTapHbIE U
COCTaBHbIE BbICKa3bIBaHUA. Jlornmueckue onepanuu: "u" (KOHBIOHKIUS, JIOTHUECKOE
yMHOX€EHHE), "unn" (Iu3bIOHKLNS, JIOTHUECKOE ClIoKeHHE), "He" (JIorHueckoe OTpHULaHuE).
[Ipuopurer normyeckux omnepauuid. OnpenenieHne UCTUHHOCTU COCTABHOTO BBICKA3bIBAHMS

IPpU U3BCCTHBIX 3HAYCHUAX UCTUHHOCTU BXOAAIIUX B HCTO 3JICMCHTAPHBIX BBICKA3bIBaHU M

1.6

Jlornueckue BoipaxeHus. [IpaBuna 3amucu jgorumueckux BelpakeHuil. Iloctpoenue Tabmui
HMCTUHHOCTH JIOTUYECKUX BBIPAKEHUU

1.7

Jlornueckue 31eMEHTEL. 3HAKOMCTBO C JIOTUYCCKHUMHU OCHOBAMH KOMIIBIOTCPaA

ANTOpUTMBI M IPOTPAMMHUPOBAHKE

2.1

Ilonsatue anropurma. HMcnonHuTenu ajiropuTMoB. ANTOPUTM Kak IUIAH YNPaBICHUS
UCIIOJIHUTEIIEM

2.2

CpoiictBa anroputma. CriocoObl 3amucu anropuTMma (CIOBECHBIM, B BHJIE OJIOK-CXEMBI,
IIporpaMma)

23

Anropurmuueckne KOoHCTpyKuuu. Koncrpykuus "cnenoBanue". JIMHEHHBIM aIrOpuUTM.
OrpaHn4eHHOCTb JIMHEWHBIX aJTOPUTMOB: HEBO3MOXKHOCTb IPELYyCMOTPETH 3aBUCHUMOCTH
[IOCJIE0BATEIBLHOCTH BBIIOIHIEMBIX JEHCTBUI OT UCXOAHBIX JaHHBIX

24

Konctpykuust "BeTBieHue": monHas ¥ HemosiHas (OpMbl. BBINOJIHEHHE U HEBBIOJHEHHE
yCIJIOBUS (MICTUHHOCTb U JIOKHOCTb BbICKa3bIBaHus). [IpocThie U cocTaBHbBIE YCIOBUS

2.5

Konctpykuus "moBropeHue": IUKIBI C 3aJaHHBIM YHUCJIOM IOBTOPEHUM, C YCIOBHEM
BBITIOJIHEHMUSI, C IEPEMEHHOM ITUKJIa

2.6

PazpaGotka 11 (hopManbHOTO MCHOMHHUTENS aJrOpUTMa, NPUBOAALIETO K TpeOyemomy
pe3yabTaTy MpU KOHKPETHBIX HMCXOAHBIX IaHHBIX. Pa3paboTka HECIOXHBIX aJrOPUTMOB C
UCTOJIb30BAHUEM IIMKJIOB M BETBJICHUH I yHpaBieHUS (HOPMaNbHBIMU HMCIOTHUTEISIMH.
BrinonHenue aiaropuTMOB BPYUHYIO M Ha Komrmbiorepe. CHHTaKCHYECKHE U JIOTUYECKHE
omnOku. OTKa3bl
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2.7 SA3pik mporpammupoBanust (Python, C++, Java, C#, llIkonbHbiii AnroputMudeckuii SI3bIK).
Cucrema nporpaMMHUpPOBaHUs: PEJAKTOP TEKCTA IIPOrpaMM, TPAHCIATOP, OTIaAUUK
2.8 IlepemenHas: tur, umsl, 3HaueHue. Llenple, BEIIECTBEHHBIE U CUMBOJIbHBIE [IEPEMEHHBIE
2.9 Omnepatop npucBamBaHui. ApUPMETUYECKHE BBIPAKEHUS W TOPAJOK HUX BBIYMCICHHA.
Onepanuy ¢ HENbIMU YUCIIaMU: 1IEJIOUHUCIEHHOE JIEJIEHHE, OCTaTOK OT AeneHus. [Iposepka
JEJIMMOCTH OJHOT'O LIEJIOT0 YKCia Ha Jpyroe
2.10 |BerBaenus. CocTtaBHblEe YCIIOBHS (3alMCh JOIMYECKMX BBIPDAKEHUN HAa M3y4aeMOM SI3bIKE
nmporpaMMupoBanus). HaxoxaeHne MUHUMyMa 1 MaKCUMYyMa U3 IBYX, TPEX U YETBIPEX YHCEIL.
Pemenue kBaapaTHOrO ypaBHEHUsI, UMEIOLIETO BEIIECTBEHHbBIE KOPHU
2.11 |JlmnanoroBasl oTJIaJka IPOrpaMM: IIOIIArOBOE€ BBIMNOJIHEHHE, IPOCMOTP 3HAYEHWHM BEJIWYMH,
OTJIaJOYHBIN BBIBOJI, BBIOOP TOUKHU OCTAHOBA
2.12  |Iuxkn c ycnoBueMm. AnroputMm EBkimuaa uist HaXoKACHUST HauOONBIIETO OOIIEro ASIUTENs
JBYX HaTypaJIbHBIX uncell. Pazbuenue 3anucu HaTypajibHOTO YUCIIA B TIO3ULIMOHHOM CUCTEME
C OCHOBaHMEM, MEHBIIUM WM paBHBIM 10, Ha OTJEIbHBIC IU(PHI
2.13  |luxn c nepeMeHHOW. AITOPUTMBI IPOBEPKHU JEIMMOCTH OJHOIO ILIEJIOr0 YHcia Ha JIPYroe,
IIPOBEPKU HATYpaJIbHOTO YHCIIa Ha IPOCTOTY
2.14 | O6paboTka CUMBOJIBHBIX JaHHBIX. CUMBOIIbHBIE (CTPOKOBEIC) MepeMeHHbIe. [[ocHMBOIBHAS
obpaboTka cTpok. [Tojcuer 4acTOThl MOSBICHHUS CUMBOJIA B CTpOKe. BeTpoeHHble (yHKIMN
it 00pabOTKU CTPOK
2.15 |OmnpeneneHue BO3MOXHBIX pPE3yJIbTaTOB PAaOOThl AITOPUTMA NpPU 33JaHHOM MHOXECTBE
BXOJIHBIX JAHHBIX, ONPEIEIIEHUE BO3MOKHBIX BXOJHBIX JAHHBIX, IPUBOJAIIMX K JaHHOMY
pe3ynbTary
IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTebHON nporpamMmmel (9 Kiaacc)
Kon [TpoBepsieMble peMETHBIEC PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM
IIPOBEPSEMOTO POTrpaMMbl OCHOBHOTO OOIIEr0 00pa30BaHUs
pe3ynbTara

ITo Teme "LludpoBas rpamoTHOCTH"

1.1

Hcnonb30BaTh COBpEMEHHBIE MHTEPHET-CEPBUCH! (B TOM YHCIE KOMMYHHUKAIIHOHHBIC
CepBUCHI, OOJIaYHblEe XpAaHWIWINA JaHHBIX, OHJIAHH-IIPOrpaMMbl (TEKCTOBBIE H
rpaduuecKkue penaKkTophl, cpelnbl pa3paboTKM) B y4uyeOHOM UM MOBCETHEBHOM

NEeITENbHOCTH
1.2 [TpuBOIUTE TpPUMEpPHl UCHOIB30BaHUS TE€OMH(DOPMAIMOHHBIX CEPBUCOB, CEPBHUCOB
rOCy/IapCTBEHHBIX YCIYT, 00pa30BaTeNbHBIX CEpBUCOB VIHTepHETa B ydeOHOUW U
HOBCEIHEBHOU JIEITEILHOCTH
1.3 Hcnonb30Barh pa3auyHble CPEACTBA 3alUTBL OT BPEIOHOCHOIO MPOrPaMMHOIO

o0ecreyeHus1, 3alUIaTh NePCOHATIbHYI0 WH(POPMAIMIO OT HECAHKIIMOHUPOBAHHOTO
JO0CTyNa M €ro MOCIEACTBUM (pa3riialieHus, IOJMEHBI, yTPaThl JAaHHBIX) C Y4ETOM
OCHOBHBIX  TEXHOJOTMYECKMX U COLMAJIBHO-IICUXOJOTMYECKUX aCIIEKTOB
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UCTIONIb30BaHUsl ceTd MHTepHeT (cereBass AaHOHUMHOCTb, IM(POBOH  Clel,
ayTEHTUYHOCTh CyOBEKTOB U PECYPCOB, ONACHOCTh BPEIOHOCHOTO KOJIa)

1.4

Pacnio3HaBaTh TONBITKM W TPEAYNpPEXkJaTh BOBICYEHHE ce0S M OKPYXKAIOIIUX B
JIECTPYKTUBHBIE U KpPUMHUHAJIbHBIE (OPMBI CETEBOW aKTHUBHOCTH (B TOM 4YHCIE
KUOEepOyYILTUHT, (PUILIUHT)

ITo Teme "TeopeTnueckue OCHOBBI HHPOPMATUKU"

2.1

PackpbiBaTh cMbICT TOHATUNA "Mojens", "MojeaupoBaHue", ONpeneNsTh BHUAbI
MOJieTIeli, OIIEHWBATh aJeKBAaTHOCTh MOJEIN MOJICIUPYEMOMY OOBEKTYy U LM
MOJEIUPOBAHUS

2.2

Hcnonb3oBate rpadpl ©  JAepeBbs Ui  MOJICTUPOBAaHHMS CHCTEM CETEBOM U
MEePapXUUECKOH CTPYKTYphl, HAXOJUTh KpaTyailiuii myTh B rpage

ITo Teme "AnropuT™msl 1 mporpaMmMupoBaHue”

3.1

PazouBatn 3a1a4i Ha noa3aaavu, COCTABJIATD, BBIIIOJIHATE BPYYHYIO U HA KOMIIBKOTCPC
HCCJIOXXHBIC aJITOPUTMBI C UCIIOJIB30BAHUCM BGTBJ’ICHI/II\/'I, IOUKJIOB U BCIIOMOI'aTCJIIbHBIX
AJITOPUTMOB JIA YPABJICHUA UCTIOJTHUTCIAMU

3.2

CocTaBnaTh M OTI@XHUBATh IMPOTPaMMbl, PEAINU3YIOLIUE THUIIOBBIE AJITOPUTMBI
00pabOTKM YMCIOBBIX MOCIIEAOBATENFHOCTEH MM OJTHOMEPHBIX YUCIOBBIX MACCHBOB
(moMCK MaKCHMyMOB, MUHUMYMOB, CYMMBbI WM KOJIMYECTBA 3JIEMEHTOB C 3aJaHHBIMU
CBOWCTBaMHM) Ha OJHOM M3 A3BIKOB mporpammupoBanus (Python, C++, [lackans, Java,
C#, llIxonbHbIM ATTOPUTMUYECKUH SI3BIK)

ITo Teme "MHpopmarmonHbie TEXHOIOTUN"

4.1

Bribupath crocob mpeacTaBieHus AaHHBIX B COOTBETCTBUM C IOCTABICHHOM 3aqaueit
(Tabmuipl, cxembl, TpauKH, JUArPaMMBbI) C HCIIOJIB30BAaHHEM COOTBETCTBYIOIIUX
MIPOTPaMMHBIX CPEACTB 00PaOOTKU JaHHBIX

4.2

Hcnonb30BaTh 3J€KTPOHHBIE TAaONUIBI A 00paOOTKM, aHalIM3a W BU3YyaIU3aLUU
YHUCIOBBIX J@HHBIX, B TOM 4YHCIE C BBIJCJICHHEM JAMana3oHa TaONULbBl |
YHOPSA0YMBaHUEM (COPTUPOBKOI) €0 3JIEMEHTOB

4.3

CozmaBaTh W TPUMEHATH B AJIGKTPOHHBIX Tabnmumax ¢GopMylbl Ui PacyeToB C
MCIOJIb30BAHNEM BCTPOCHHBIX apupMeTHUeCKuX (YHKIUH (CYMMUPOBAHHUE U MOACUET
3HAYEHWH, OTBEYAIONIMX 3a/JlaHHOMY YCJIOBHIO, CpelHee apu(METHUECKOe, IMOHCK
MaKCUMaJbHOTO M MHHHUMAJIbHOTO 3HA4YCHUS), aOCOIIOTHOH, OTHOCHTCIBHOM,
CMEIIAHHOM aapecanuu

4.4

Mcnonb30BaTh 37€KTPOHHBIE TAOIMIBI Ui YUCJIEHHOTO MOJETUPOBAHMUS B MPOCTHIX
3aJjauax U3 Pa3HbIX NPEIMETHBIX obmacTen

IIpoBepsiemble 3jIeMeHTHI conep:xkanus (9 kiacc)

Kon

[IpoBepsieMblil AIEMEHT COEPHKAHUS

[Mudposast rpaMOTHOCTH

1.1

I'moGanenas cers Murepuer. [P-agpeca yznoB. CereBoe XpaHEHHE ITaHHBIX. MeTOJbI
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WH/IMBUYaTbHOTO W KOJUIEKTUBHOTO pa3MelleHHuss HOBOM uHGpopmauuu B HWHTepHeTe.
bonbiine nanHbple (MHTEPHET-AAHHBIE, B YACTHOCTH JIaHHBIE COLIMAJIBHBIX CETEM)

1.2

[TousaTue 00 nHpOpMAITMOHHOH 6€30MTaCHOCTH. YTP03bl HHYOPMAIIMOHHON 0€3011acCHOCTH IPU
pabore B ry00anbHOM ceTH W MeToAbl MpoTuBOAeicTBusS uM. [IpaBuna Oe3zomacHOi
ayreHTH(UKanuu. 3amuTa TMuyHOW MHpOpManuu B cetd MHTepHeT. be3onacHble crpareruu
noeneHus B cetu Murteprer. IlpenympekaeHue BOBIEYEHHS B JACCTPYKTUBHBIC U
KpUMHHAJIbHbIE (POPMBI CETEBON aKTUBHOCTH (KUOEpOYyIUIMHT, (PUIIMHT U ApYTHE (HOPMBI)

1.3

Bunsl nestensHocT B WHTepHere. MHTepHET-CEpBUCH: KOMMYHHKAIIMOHHBIE CEpPBUCHI
(mouroBast cimyx0a, BUAECO-KOH(PEPEHI-CBSI3b M JIPYTHE), CIPABOYHBIC CIY>KObI (KapThl,
pacrucaHust W Jpyrue), TOUCKOBBIE CIYXObI, CIyXObl OOHOBICHHMS MPOTPAMMHOTO
obecrieueHus: u ipyrue ciayx0bl. CepBUCH rocy1apcTBEHHBIX yciayr. O0nayHble XpaHUIUILIA
naHHbIX. CpescTBa COBMECTHOM pa3pabOTKU JOKYMEHTOB (OHJaiiH-oduchl). [IporpamMmmHoe
obecrieyeHne Kak BeO-CEepBHC: OHJIAWHOBBIE TEKCTOBBIE M TpaQHuECKUe PeaakTOphl, CPebl
pa3paboTKu MporpaMm

Teopernueckue 0OCHOBBI HH(OPMATUKH

2.1

Mogens. 3agaum, pemaemple C IMOMOLIbIO MozenupoBaHusa. Kiaccupukanuu Mopesei.
MarepuanbHble (HaTypHble) U HMH(QOpPMalMOHHBIE MOAeTH. HempepbiBHbIE W TUCKPETHBIE
Mozenu. MmutanuonHele Monenu. Mrposble Mozaenu. OLeHKa COOTBETCTBHSL MOJEIH
MOJICIIUPYEMOMY OOBEKTY U LIEJISIM MOJICTHUPOBAHUS

2.2

Tabnuunsie mopenu. Tabnuua kak npeAcTaBICHUE OTHOLICHHUS
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ba3br nanHbx. OTOOp B TAONIUIE CTPOK, YOBIETBOPSIONIUX 3aJAHHOMY YCJIOBHUIO
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I'pad. Bepmuna, pebpo, myTs. OpHEHTHPOBaHHbIE U HEOPUEHTHpPOBaHHBIE Ipadsl. JlnnHa
(Bec) pebpa. Becoas matpuma rpada. JlnuHa nmytu mexnay BepmuHamu rpacda. [lTowmck
ONITUMAaNIFHOTO MyTH B rpade. HauanbHas BepmnHa (MCTOYHMK) U KOHEUHAs! BEPUIMHA (CTOK)
B OPUEHTHPOBAHHOM rpade. Boruncienne konndyecTsa myTel B HAIPaBJIeHHOM allUKIMYECKOM

rpage

2.5

Hepeso. Kopenb, BepmnHa (y3en), TucT, pedpo (ayra) nepesa. Beicota nepesa. Ilomnepeso.
[Tpumeps! ucnonb3oBanus aepeBbeB. [lepedop BapuaHTOB ¢ TOMOIIBIO AepeBa

2.6

IlonsaTie MaTeMaTHYECKOM MOJENU. 3ajaudd, pellaeMble C MOMOULIbI0 MaTeMaTHYECKOrO
(KOMIIBIOTEPHOT0) MOIeAMPOBaHus. OTIMYNE MATEMAaTUIECKON MOJIEIHN OT HAaTYpHOU MOJIENH
U OT CJIOBECHOTO (JINTEPaTYpPHOI'0) OMHMCAaHUS 00bEKTa

2.7

Oransl KOMIIBIOTEPHOTO MOJEINPOBAHHUS: IOCTAHOBKA 3a/1a4H, [IOCTPOEHUE MAaTEMAaTUYECKOU
MOZCJIM, TPOrpaMMHasl peajau3alus, TECTUPOBAHUE, IIPOBEACHHUE  KOMIIBIOTEPHOIO
JKCIIEPUMEHTA, aHAJIU3 €r0 Pe3yJIbTaTOB, YTOYHEHUE MOJEIU

ANTOpUTMBI M IPOTPAMMHUPOBAHKE

3.1

Pazbuenue 3agaun Ha noa3aaayn. CocTaBiIeHHUE alTOPUTMOB U IPOTPAMM C MCIIOJIB30BaHHEM
BETBJICHUM, LIUKJIOB U BCIIOMOIAaTEJIbHBIX AJITOPUTMOB I YIIPABICHUS WCIIOJIHUTEIEM WU
JOPYTUMU UCIIOJIHUTEIISIMU

3.2

Tabnuunbie BenuuuHbl (MaccuBbl). OmpHOMepHBIE MaccuBbl. COCTaBIEHHE U OTJIaJKa
IporpaMM, pealu3yloIluX THIIOBBIE aJIrOPUTMBI O0paOOTKM OJHOMEPHBIX YHCIIOBBIX
MacCHBOB, Ha OJHOM U3 s3bIKOB nporpammupoBanus (Python, C++, Ilackans, Java, C#,
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[IxonbHBIA ANTOPUTMUYECKHUI SI3BIK): 3alOJHEHHWE YHUCIOBOTO MAaCCHBAa CIly4allHBIMHU
YHUCIaMH, B COOTBETCTBUU C (OPMYJIOW WM IyTEM BBOJAA YHCEJ, HAXOXKIECHHE CYMMBI
3JIEMEHTOB MAaCCHUBA, JIMHEHHBINM IIOUCK 3aJaHHOIO 3HAYECHUs B MAaCCUBE, IIOJCYET HIEMEHTOB
MacCuBa, YJOBIETBOPAMIOIIMX 33JaHHOMY YCIIOBUIO, HaXO)XJIE€HHUE MHHHMMAJIBHOTO
(MakcuMaJIbHOT0) 371€eMeHTa MaccuBa. COpTUpOBKAa MacCHBa

33

O06paboTka MOTOKA JAHHBIX: BBIYMCICHUE KOJIMYECTBA, CYMMBI, CPETHET0 apu(pMETHUYECKOTO,
MUHHMAJbHOTO M MaKCHMaJbHOTO  3HAYCHHS  DJIEMEHTOB  IOCIEI0BATEIbHOCTH,
YIIOBJIETBOPSIOIINX 3alaHHOMY YCIIOBHIO
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VYnpasnenue. Curnan. OOparHast cBsizb. [lomyueHne CHUrHAIOB OT HU(POBBIX JATYMKOB
(xacaHMs1, pacCcTOsSHUS, CBETa, 3Byka M Apyroro). [lpumepsl ucnonb3oBaHMsl NpUHIMUIA
0o0paTHOW CBSA3M B CHUCTEMax YIPaBJICHUS TEXHUYECKUMH YCTPOMCTBAMH, B TOM 4YHCIE B
pobororexnuke. [Ipumepsl poOOTH3MPOBAHHBIX CUCTEM (CHCTEMa YIPaBICHHs IBHKCHUEM B
TpﬁHCHOpTHOI;'I CUCTCMC, CBApOYHAd JIMHHUA aBTO3aBO/d, aBTOMATH3UPOBAHHOC YIIPABJICHUC
OTOILJIEHUEM JOMa, aBTOHOMHAsS CUCTEMA yIIPaBJICHUS TPAHCIOPTHBEIM CPEACTBOM U ApYyTrHE
CHUCTEMBI)

WudopmannoHHbIe TEXHOIOTHH

4.1

[Tonatne 00 3JEKTPOHHBIX Tabnuiax. TUMBI JaHHBIX B sS4YeMKaX SJICKTPOHHOW TAaOJHMIIBL.
PenaktupoBanue u QopmarupoBaHue Tabmul. BcerpoeHHble GYHKIMH IS TIOHMCKA
MaKCUMyMa, MUHUMYMa, CyMMbI M cpefHero apudmernueckoro. COpTHpOBKA NaHHBIX B
BbIICJIEHHOM auana3zoHe. IloctpoeHune nmarpaMM (THCTOrpaMMa, KpyroBas JuarpaMmma,
TOUYeYHas Auarpamma). Beibop tuna quarpaMMel

4.2

[IpeobpazoBanue dopmyn npu KonmupoBaHuu. OTHOCUTENbHAsI, a0CONMIOTHAS M CMELIaHHAs
ajipecarus

4.3

VYClIoBHBIE BBIYMCICHUSI B JEKTPOHHBIX Tabnuuax. CyMMHpOBaHUE M TMOJCYET 3HAUCHUIH,
OTBEYAIOIIUX 3aJaHHOMY ycioBHio. OOpaboTka OonbIIMX HAOOPOB MaHHBIX. YWCIEHHOE
MOJICIMPOBAHHE B JIEKTPOHHBIX TAaOIHIIAX

4.4

Pone vH(MOPMAIIMOHHBIX TEXHOJOTHH B Pa3BUTHH HKOHOMHKH MHUpA, CTPaHBI, PErHOHA.
OtkpeiThie  oOpa3oBatenbHble pecypcbl. Ilpodeccun, cBa3aHHble ¢ WHPOPMATUKOH U
MH(POPMALMOHHBIMH TEXHOJIOTHAMU: BeO-AU3aliHEp, MPOrPaMMUCT, pa3pabOoTUYHMK MOOMITBHBIX
NPUIOKEHUH, TECTHUPOBILUK, APXUTEKTOP HPOTPaMMHOrO OOecHeueHHs], CHEIHAIUCT O
aHaJN3y JaHHBIX, CHCTEMHBIH aJJMUHUCTPATOP

I[JI}I MPOBCACHUA OCHOBHOI'O TOCYJAapCTBCHHOT'O 3JK3aMCHaA II0 I/IH(I)OpMaTI/IKe HCIIOJIB3YyCTCA

IepeueHb

(kogudukaTop) NpPOBEpsSEMBIX TpeOOBaHMI K pe3yslbTaTaM OCBOEHHUS OCHOBHOM

00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 001IIero 00pa30BaHUS M SJIEMEHTOB COJICPIKAHUS.

IIposepsiembie Ha OI'D no uH(popMaTHKe TPeOOBAHUS
K pe3yJIbTaTaM OCBOCHHSI OCHOBHOI1 00pa3oBaTe/IbHOI POrpaMMbl
OCHOBHOI0 00111ero 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yibTaTaM 0a30BOTO YPOBHS OCBOCHHUS
MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHUs HA OCHOBE
TpeOoBaHUS oroc
1 3HaTh (MIOHUMATD)
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1.1

Brnanenue OCHOBHBIMM MOHATHUAMU: WHpOpMaLHUs, Nepeaada, XpaHeHue 1 o0paboTka
uHpOpPMAalLIUY, AITOPUTM, MOJAENb, IU(PPOBON MPOAYKT M HX HCIOJIB30BAaHHUE IS
pelieHus y4eOHbIX U MPaKTHUECKUX 3a1a4

1.2

BHaI[GHI/IG MOHATHUSMU:. BBICKA3bIBAHUC, JIOTUUCCKAs Orncpanus, JOrn4€CKOC BhIPAKCHUC

YMmeTn

2.1

YMeHue ornepupoBaTh eIMHUIIAMU U3MEPEHUS HH(POPMAITMOHHOTO 00BeMa U CKOPOCTH
nepeaady JaHHbIX

2.2

YMmenue 3anucelBaTh M cpaBHUBaTh Lenble yuciaa or 0 go 1024 B pasnnuHbIX
MMO3UIIMOHHBIX CHCTEMaxX CYHUCICHUS C OCHOBaHHMSMH 2, 8, 16, BBIIONHATH
apudmeTnyecKue onepanuy HaJ HUIMHA

23

YMeHue KoaupoBaTh U IEKOAUPOBATH COOOIICHHUS 10 33/1aHHBIM [TPaBUIIaM; IOHUMaHUE
OCHOBHBIX MPHUHLUIIOB KOAMPOBAHUS MHPOPMALUU PA3TUYHON NMPHUPOJIBI: TEKCTOBOM,
rpaduuecKoi, ayauo
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YMeHHE 3aluChIiBaTh JIOTUYECKHE BBIPAXKEHUS C MCIOJIb30BAHUEM JU3BIOHKLHH,
KOHBIOHKLIIMHA U OTPULIAHMS, OIPENEIATh UCTUHHOCTD JIOTUYECKHUX BBIPAXKEHUH, €CIIU
M3BECTHBI 3HAYCHUS MCTUHHOCTH BXOJAILIMX B HETO IMEPEMEHHBIX, CTPOUTH TaOIHIIBI
HUCTUHHOCTHU JUIsl JIOTUYECKUX BBIPAKCHMI; 3alMCBIBATH JIOTUYECKUE BBIPAXKCHUS Ha
M3Y4ae€MOM $3bIKE IIPOrPaMMUPOBAHMS

2.5

YMeHHEe COCTaBIISITh, BBIOJHATh BPYUHYIO M Ha KOMIBIOTEPE HECIIOKHBIE AITOPUTMBbI
Juist ynpaBieHus: ucnoinutensimu (Yepenaimika, YepTe:xXHUK U ApyrHe); CO3[1aBaTh U
OTJIQXUBATh MPOTPaMMbl Ha OJHOM M3 S3BIKOB mporpammupoBaHus (Python, C++,
[Tackanb, Java, C#, lIkonbHBIN ANTOPUTMUYECKUN S3BIK), peanu3yIoue HeCI0KHbIE
QITOPUTMBI 0OPaOOTKH YMCIOBBIX JIAHHBIX C MCIOJIB30BAaHWEM IIUKIIOB U BETBJICHHIA,
yMeHHe pa30uBaTh 3a/J1a4u Ha IMO/33/1a4¥, UCTIOIh30BaTh KOHCTAHTHI, IEPEMEHHBIC U
BBIPAXKCHUS PA3JIMYHBIX TUIIOB (UUCIOBBIX, TIOTUYECKUX, CAUMBOJIbHBIX ); aHATU3UPOBAThH
MPEAJIOKEHHBIM aIrOPUTM, ONPENIENATh, KAKUE PE3yJIbTaThl BO3MOXKHBI MPH 33JAHHOM
MHOXECTBE HCXOIHBIX 3HAUCHUMI

2.6

YMeHHe 3amucaTh Ha U3y4aeMOM SI3bIKE€ IPOrPAMMMPOBAHUS AJTOPUTMBI IIPOBEPKU
JENMMOCTH OJHOTO LEJIOr0 4uciia Ha JAPYyroe, MPOBEPKM HATypaJbHOIO YHCIA Ha
NPOCTOTY, BbIIENCHUS LU(QP U3 HATYpPaJbHOI'O YHUCIA, IOUCK MAaKCHMYMOB,
MHUHHUMYMOB, CYMMBI YACJIOBOM IOCIIEN0BATEIILHOCTH

2.7

Bnanenne ymeHueM OpMEHTHPOBATHCS B HEPAPXMUECKOM CTPYKType QaiioBoit
CHUCTEeMBl, paboTarb C (aiIoOBOM CHUCTEMOH MEPCOHATBHOIO KOMIIBIOTEPA C
UCTIOJb30BaHUEM Tpaduueckoro uHTepdeiica, a UMEHHO: CO3/1aBaTh, KOMHPOBATH,
nepeMeInaTh, epenMEHOBbBIBATh, YAAIATh U apXUBUPOBATh (DAIbl U KaTaOTH

2.8

Bnamenne yMeHusIMM M HaBBIKAMHU  WCIOJB30BaHHUA HMH(DOPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJOTMHA JUIsl TIOMCKA, XpaHEeHus, 00paboTKH M mepefayn u
aHaJM3a pa3IMyHbIX BUJOB HH(POpMALIUN

2.9

YMeHue BeIOHpaTh CIIOCOO MPEICTaBICHHUS JaHHBIX B COOTBETCTBHM C ITOCTABICHHOMN
3ajauedl  (TabmuIpbl, cxembl, TrpaduKkd, JAUarpaMMbl) C  HCIHOJIb30BAHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB 00PaOOTKU TaHHBIX

2.10

Ymenue popmannzoBaTh U CTPYKTYPHPOBATH UH(OPMAIIHIO, HCIIONB3YS AJIEKTPOHHBIE
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TabuIbl At 00paboTKH, aHANIM3a M BU3yallM3alliy YUCIOBBIX JAaHHBIX, B TOM YHCIIE C
BBIJICTICHUEM JHana30Ha TaOIHIIbl U YIIOPSIOYUBAHUEM (COPTUPOBKOIA) €T0 DIIEMEHTOB;
YMEHHE TMPUMEHITh B OJCKTPOHHBIX Tabnumax ¢GOpMyNbl JJs pacdeToB C
UCIOJIb30BaHUEM BCTPOCHHBIX (DYHKIMN, aOCOMIOTHOM, OTHOCUTENLHOM, CMENIaHHON
aJipecaliy; UCIOIb30BaTh AIEKTPOHHBIC TAOIUIIBI AJI1 YACICHHOTO MOJICITUPOBAHUS B
MPOCTHIX 3a7]a4ax U3 Pa3HbIX MPEIMETHBIX o0IacTen

IlepeuyeHb 371eMEeHTOB cofepkaHusi, NpoBepsieMbIx HAa O
no uHpopmarTuke

Kon

[IpoBepsieMblil AIEMEHT COEPHKAHUS

[Mudposast rpaMOTHOCTH

1.1

@aiinbl 1 nanku (karajgorn). [IpuHnuns! mocrpoenus QainoBeix cucteM. [lonHoe ums aiina
(mamkn). [1yTs K ¢aitny (manke). PaboTta ¢ daiinamu n kaTamoramu CpeCTBaMU OTIEPALIMOHHOM
CHCTEMBI: CO3/laHHe, KOMMPOBAaHUE, MEpPEeMeEIIeHUE, IEPEeMMEHOBAaHNE U yJaleHue (ailioB u
nanok (karanoro). Tumbl daitnos. CoiicTBa ¢aitno. Daiinoseiit Mmenemxkep. [louck ¢aiinos
CpeACTBaMU ONEPATMOHHON CHCTEMBI

1.2

OObenunenne komnbioTepoB B ceTh. Cerh MHTepHer. BeO-ctpanuna, BeO-caiit. CTpykTypa
aznpecoB BeO-pecypcoB. bpaysep. [louckoBsie cuctemsl. [Tonck MHGOpPMAUU MO KIIOUEBHIM
CJIOBaM U 110 N300paKCHHUIO.

JlocToBepHOCTh MH(pOPMALINK, TTOJTyuYeHHOH u3 MHTepHeTa.

[P-anpeca y3n0B. CeTeBoe XpaHEHHE JaHHBIX

Teopernueckue 0OCHOBBI HH(OPMATUKH

2.1

JIMCKPETHOCTh JAaHHBIX. BO3MOKHOCTH ONMHMCAHUS HEMPEPBIBHBIX OOBEKTOB U IPOLIECCOB C
MIOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Andasut. MouHocTs andasura. J(Bonunsiii andasut. KoamuecTBO BCEBO3MOKHBIX
CJI0B (KOJJOBBIX KOMOMHAIMIT) (PUKCHPOBAaHHOM AJTMHBI B TBOMYHOM andasure. [IpeodpazoBanue
moboro andasuta Kk IBoMyHOMY. KonmuecTBO pasnuyHbIX CJI0B (PUKCHUPOBAHHOW UIMHBI B
as(haBUTE ONPEACTCHHON MOIIHOCTH.

KoaupoBanue cMMBOJIOB OHOTO ajdaBUTa C MOMOIIBIO KOJOBBIX CJIOB B JPYroM andaswure,
KO/I0Bas TabJnIa, JeKOJUpOBaHHE.

KomupoBanue tekcroB. PaBHOMepHblii kon. HepaBHomephblii kox. Kommposka ASCII.
Bocsmubutasie koauposku. [lonstue o kogupokax UNICODE. JlekoaupoBanue cooOIeHmi
C UCTIOJIb30BAaHUEM PaBHOMEPHOT'O M HEPaBHOMEPHOTo Koja. MH(popMamoHHbIi 00beM TeKcTa

2.2

WNudopmannoHsbiii 00beM JaHHBIX. BUT - MUHUMabHAs €IMHUIA KOJTMYECTBa UHPOPMALIUH -
JIBOWYHBIN pa3pan. Eaununsl m3mepeHus nH(GOpMAIMOHHOTO oObeMa JaHHBIX. but, OaiT,
KU00aiT, MeradamnT, rurabamr.

CkopocTb nepesauu JaHHbIX. EQUHUIBI CKOPOCTH ITepeiayy JaHHBIX
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Konuposanue nsera. L{BetoBbie Monenu. Moaens RGB. I'myOuna koauposanus. [lamurpa.
PacTtpoBoe u BekTopHOE npenacTaBienue nzoopaxenuii. [Tukcens. OueHka HHPOPMALMOHHOTO
o0beMa rpagUueCKUX JAHHBIX JUISl pACTPOBOTO H300paskeHUs
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KoaupoBanue 3Byka. PazpsinHocts 1 yactora 3anucy. KommuecTBo KaHAIOB 3aIHCH.
O1eHKa KOJIMYECTBEHHBIX MTAPaMETPOB, CBA3AHHBIX C MPEICTABICHUEM H XPaHEHUEM 3BYKOBBIX
¢aiinos
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2.5

Hemno3umnmoHHble U MO3UIIMOHHBIE CUCTeMBbI cuucienus. Andasur. OcHoBanue. PazBepHyras
¢dopma 3anmcu uncna. [lepeBoj] B TECATUIHYIO CHCTEMY YHCEll, 3aMMCAHHBIX B APYTUX CUCTEMAX
CUHMCIICHUS.

Pumckas cucrema cumciaeHus

2.6

JlBonuHas cucrema curcienus. IlepeBon nensix uncen B npeaenax ot 0 no 1024 B nonuHyo
cucreMy cuucieHus. BoceMepuyHas cucrema cuucieHusd. [lepeBon uucen U3 BOCbMEPUYHOU
CHCTEMBl B JIBOMYHYIO M JECATHYHYIO CHCTeMbl M oOpaTHo. lllecTHaauarepuyHas cuctema
cuncnenus. IlepeBos uncen u3 meCcTHAALATEPUYHON CUCTEMBI B IBOMYHYIO, BOCBMEPUUHYIO U
JECATUYHYIO CUCTEMBI H 00paTHO.

Apudmerndeckre oneparuy B JBOUYHON CUCTEME CUUCIICHHUS

2.7

Jlornueckue BbICKa3bIBaHUA. Jlormueckue 3HAUYEHMsI BBICKA3bIBAHUW. OJIEMEHTapHbIE W
cocTaBHble BbICKa3zbiBaHus. Jlormueckue omnepauuu: "U" (KOHBIOHKLHMS, JIOTUYECKOE
yMHOXEHHE), "uin" (IU3bIOHKIMS, JIOTHYECKOE CIIOXKEHUE), "He" (JOorn4eckoe OTPUIIAHHE).
[Ipuopurer norumdeckux omneparuii. OnpeneneHue UCTUHHOCTA COCTABHOTO BBICKA3bIBAHUS,
€CJIM W3BECTHbl 3HAYEHUS UCTUHHOCTH BXOJSIIMX B HETO 3JEMEHTapHBIX BBICKA3bIBAHUM.
Jlornueckue BoIpaxeHus. llpaBuia 3amucu Jormueckux BbIpaxeHuid. [locTpoenue Tabmuiy

HUCTUHHOCTH JIOTHYCCKHX BI:Ipa)KeHI/Iﬁ

2.8

Jlornueckue 31eMEHTEL. 3HAKOMCTBO C JIOTUYCCKHUMHU OCHOBAMH KOMIIBIOTCPaA

2.9

HenpepriBHble U auckperHele Mojenu. Mmurannonnsie mogenu. Mrpossie Moaenu. OneHka
aJIeKBaTHOCTU MOJEIH MOJICTHPYEMOMY OOBEKTY U LENISIM MOJICTUPOBAHHS

2.10

Ta6nuunsie momenu. Tabnuia Kak NpeACTaBICHUE OTHOIICHUS.
ba3bl nanHbx. OTOOp B TAONIUIE CTPOK, YOBIETBOPSIONIUX 3aJAHHOMY YCJIOBHUIO

2.11

I'pad. Bepmuna, pedpo, myts. OpueHTHpOBAaHHBIE U HEOPUEHTHPOBaHHbIE Tpadsl. J[nnHa (Bec)
pebpa. Becoast matpunia rpada. JnuHa myTi Mexxay BepnHamu rpada. Ilouck ontuManbHOTO
nytd B Tpade. HauvanpHas BepmmHa (MCTOYHMK) M KOHEYHAas BepUIMHA (CTOK) B
OpPHEHTUPOBAHHOM rpade. Berunciienue konmyecTBa MyTeid B HANPaBICHHOM alUKIMYECKOM

rpage

2.12

Hepeo. Kopens, Bepimna (y3en), TucT, pedpo (ayra) mepeBa. Beicota nepesa. [logmepeso.
[Tpumeps! ucronb3oBanus aepeBbeB. [lepedop BapuaHTOB ¢ MOMOIIBIO AepeBa

ANTOpUTMBI M IPOTPAMMHUPOBAHKE

3.1

CpoiictBa anroputma. CrnocoObl 3amucH anropuTMa (CIOBECHBIM, B BHUIEC OJIOK-CXEMBI,
IIporpaMma).

CocraBneHue aiaropuTMOB M MPOTPaMM C UCIOJIb30BAaHMEM BETBIICHHWM, LHUKIOB U
BCIIOMOTATENIbHBIX AJITOPUTMOB JJsi  ympaBinenus wucnonnutenem (Pobor, Yepenamika,
UepTexHUK U ipyrue). BoinoiHeHNEe anropuTMOB BPYUHYIO U Ha KOMITBIOTEPE

3.2

S3pik porpammupoBanus (Python, C++, ITackans, Java, C#, llIkonbHBINH ANTOPUTMUYECKHIA
S3bIK).

Cucrema nporpaMMHpPOBAHUS: PEJAKTOP TEKCTa IPOrpaMMm, TPAHCISATOP, OTIIATUHK.
[lepemennas: tum, umsi, 3HaueHue. Llenbie, BEIIECTBEHHbBIE U CUMBOJIbHBIC TIEPEMEHHBIE.
Omneparop mnpucBauBaHus. ApPUPMETHUECKHE BBIPAKEHUS € TOPAJOK WX BBIUYUCICHHUS.
Onepanuu ¢ 1eJIbIMUA YUCIIAMU: 1IEJIOYUCIICHHOE JIEI€HUE, OCTATOK OT JIEJICHUSI.

BerBnenus. CoctaBHble ycliOBUS (3alMCh JOTUYECKUX BBIPAXKEHUNW HA H3Yy4aeMOM S3bIKE
nporpammupoBanusi). HaxoxxaeHne MUHUMyMa U MaKCUMyMa U3 JIBYX, TPEX U YEThIPEX YHCEIL.
Petrenue kBagpaTHOTO ypaBHEHUS, UMEIOIIETO BEIIECTBEHHBIE KOPHH.
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[uxn ¢ yenoBueM. Anroput™ EBkimna 11 HaX0XASHUS HAWOOIBIIET0 O0IIETo ASTUTENS ABYX
HATYpaJbHBIX uucen. Pa3OueHue 3amucu HATYpajJbHOTO YHMCIA B MO3UIMOHHON CHUCTEME C
OCHOBAaHHEM, MEHBIIUM WM paBHBIM 10, Ha OTAETBHBIE HUDPHI.

[Mukn ¢ mepeMeHHOW. ANrOpUTMBI NMPOBEPKH JIEIMMOCTH OJHOTO LIEJIOr0 YHMCla Ha JApYroe,
IIPOBEPKU HATYPaJIbHOTO YKCJIA HA IIPOCTOTY

3.3

OOpaboTka CHMBOJBHBIX AaHHBIX. CUMBOIIbHBIE (CTPOKOBBIE) MepeMeHHbIe. [locuMBOIbHAS
obpaboTka cTpok. [TogcueT YacTOThI MOSIBIICHHUS CUMBOJIA B CTpOKe. BeTpoeHHble pyHKIMU Aist
00paboTKH CTPOK

3.4

OmnpeneneHre BO3MOXKHBIX Pe3yJIbTaTOB pabOTHI aITOPUTMA MPU TaHHOM MHOXECTBE BXOHBIX
JAHHBIX, ONPEIEICHUE BOZMOXKXHBIX BXOJAHBIX JAHHBIX, IPUBOJAIIUX K JAHHOMY PE3yJbTaTy

3.5

Tabnuanble BenuunHbl (MaccuBbl). OmHOMEpHBIE MacCUBBL. COCTaBICHHUE U OTIAAKA TPOTPAMM,
pEeTHM3YIONIUX TUIIOBBIE ATOPUTMBI 0OPAaOOTKU OJTHOMEPHBIX YHCIOBBIX MAaCCHBOB, HA OJTHOM
u3 sa3pikoB  mporpammupoBanus (Python, C++, TIlackanp, Java, C#, IlkonbHbIii
AnroputMuueckuil  SI3bIK): 3aloJIHEHHWE YHCIOBOIO MacCHUBa CIy4YalHbIMM YHUCJIaMH, B
COOTBETCTBUH € (POPMYJIION HITH IyTEM BBOJIA YHCEII, HAXOXKACHUE CYMMBI JIEMEHTOB MacCHBa,
JUHENHBIA TIOMCK 3aJaHHOTO 3HAY€HUs B MAacCHBE, IIOACYET DJJIEMEHTOB MAacCHBa,
YAOBJIETBOPSIIOIIMX 33JaHHOMY YCJIOBHUIO, HAaXO0XJIEHHE MHUHHUMAJIBHOTO (MaKCHMaJIbHOTO)
aneMeHTa MmaccuBa. COpTUPOBKA MacCUBa.

O06paboTka MOTOKA JAHHBIX: BBIYUCICHHE KOJIMYECTBA, CYMMBI, CPEIHETO apu(PMeTHIECKOro,
MUHUMQJIBHOTO W MaKCHUMaJIbHOTO  3HAYEHHMsS  3JEMEHTOB  IOCJIEI0BATEIbHOCTH,
YIOBJIETBOPSIOLINX 33 JaHHOMY YCIIOBHIO

3.6

Vnpasnenune. Curnan. OOpatHast cBs3b. llodydeHue curHanoB OT HU(POBBIX JaTYUKOB
(HampuMep, KacaHHs, PAacCTOSHUS, CBETa, 3ByKa). lIpumepsl HCHOIB30BaHUS NPUHIHUIIA
00paTHOM CBSI3M B CHCTEMAaX YIPABJICHUS TEXHUYECKUMH YCTPOMCTBAMU € TIOMOIIBIO JATYUKOB,
B TOM YHCJI€ B POOOTOTEXHUKE

WudopmannoHHbIe TEXHOIOTHH

4.1

TexcToBble JOKYMEHTBI M HX CTPYKTYPHBIE AJIEMEHTHI (CTpaHuIa, ad3al, CTpPOKa, CJIOBO,
CUMBOIN).

TexcToBbIi poLieccop - UHCTPYMEHT CO3/1aHus, PeJaKTUPOBAaHUS U (POPMATUPOBAHUS TEKCTOB.
[IpaBuna nHabopa Tekcra. PenmaktupoBanue Tekcra. CpoiictBa cumBosioB. Llpudr. Tumsl
mpudToB (pyOiieHsle, ¢ 3aceUkaMu, MOHOIIUPHHHEIE). [loyKupHOE U KypCUBHOE HauepTaHUE.
CBoiicTBa a03armeB: rpaHullbl, a03allHBIA OTCTYI, MHTEpBaj, BbIpaBHHMBaHUE. [lapameTpsl
crpanuubl. CtuneBoe popMaTupoBaHHE.

CrpykTypHupoBaHue HH(GOPMAIMU C TIOMOIIbIO CIUCKOB M Ta0auil. MHOTOYpPOBHEBBIE CIIMCKH.
Jlo6aBneHue TabauIl B TEKCTOBBIEC JOKYMEHTHI.

BceraBka u3o0paxkeHMH B TEKCTOBBIE JOKYMEHTHL. OOTekaHHe W300paKEHHH TEKCTOM.
BxitoueHne B TEKCTOBBIN TIOKYMEHT uarpamm, GopmyJ, HyMepaluu CTPaHULl, KOJIOHTUTYJIOB,
CCBIJIOK U JPYTHX 3JIEMEHTOB

4.2

PactpoBslie pucynku. Vcnons3oBanue rpaduueckux MpUMUTHBOB.

Omnepanyu pegakTUpoBaHus rpaduyeckux OOBEKTOB, B TOM YHcie IUPPOBBIX (hoTorpadmii:
U3MEHEHHE pa3Mmepa, o0peska, MOBOPOT, OTpaxkeHHe, pabora ¢ oOnacTsAMH (BbLAEJICHUE,
KOIMPOBAHNUE, 3aJIUBKA IIBETOM ), KOPPEKIIH [[BETA, IPKOCTH U KOHTPACTHOCTH.

Bekropnas rpaguka. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMH TEKCTOBOTO
npoleccopa Wi APYrux mnporpamm (mpuioxeHuid). /loGaBieHue BEKTOPHBIX PHCYHKOB B
JTOKYMEHTBI
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4.3

[ToaroroBka MynbTUMEMUIHBIX mpe3eHTanuil. Cnaiin. JloOaBneHne Ha Ciaiil TeKCTa H
n300paxeHuii. Pabora ¢ HECKOIBKUMH CaiiIaMu.
Jlob6aBneHne Ha claii ayAMOBU3yaJIbHBIX JaHHBIX. AHUMAIHA. | HIepCChUIKU

4.4

Turbl naHHBIX B TYeHKax JIEKTPOHHOM Tabauibl. PenaktupoBanue u popMaTupoBaHue TabIHIIL.
Berpoennble  QyHKIMM 1S TOMCKa  MAaKCUMyMa, MHHHUMYMA, CYMMBI M CPEIHETO
apu¢pmernyeckoro. COpTHpOBKa JaHHBIX B BbIIEICHHOM jauana3oHe. [loctpoeHue nuarpamm
(rucrorpamma, KpyroBasi iuarpamMma, ToueyHas quarpamma). Beibop tumna auarpammel.
ITpeoOpazoBanue Qopmyn npu komupoBaHuH. OTHOCHUTENbHAs, a0CONIOTHAs M CMEIIaHHAs
azpecanus

4.5

VYClIOBHBIE BBIYMCICHUS B 3JCKTPOHHBIX Tabuuiax. CyMMUpOBaHME W TOJACYET 3HAYCHUH,
OTBEYAIOIIUX 3aJaHHOMY YycioBuio. OOpabGorka Oonpmmx HaOOpOB AaHHBIX. UMCIEHHOE
MOJICIMPOBAHHE B JIEKTPOHHBIX TAOIHIIAX
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