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7 KUIIACC

HudpoBasi rpaMOTHOCTH

KomnbroTep — yHuBepcajbHOe YCTPOHCTBO 00padOTKHU JaHHBIX

KommbroTep — yHHBEpcaJdbHOE BBIUYMCIUTEIBHOE YCTPOMCTBO, paboTaroliee Mo Mporpamme.
Tunsl  KOMIBIOTEPOB:  NEPCOHAIBHBIE  KOMIBIOTEPBI,  BCTPOCHHBIE  KOMIIBIOTEPHI,
CyIIepKOMIbIOTEPEl. MOOUIIBHBIE YCTPONCTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIIBIOTEpa M uX HasHadyeHue. [Ipomeccop. OmneparuBHas u
JI0JITOBPEMEHHAsI TaMsITh. Y CTpOMCTBA BBOJA U BbIBOAA. CEHCOPHBIN BBOJ, JaTUNKH MOOMJIBHBIX
YCTPOMCTB, CPEACTBA OMOMETPUIECKOM ayTeHTU(DUKAIHIH.

Hcropus pa3BUTHS KOMIIBIOTEPOB M MpOrpaMMHOro obecnedeHus. [lokoaeHHs KOMMIbIOTEPOB.
CoBpeMeHHbIE TEHIEHIIMHU PAa3BUTHSI KOMIIBIOTEPOB. CyNEpKOMIIBIOTEPHI.

[TapanienbHble BIYUCICHUS.

[lepconanbubiii  komnbioTep. Ilpomeccop u  ero XapakTepUCTUKM (TakTOBas 4acToTa,
paspsaaHocTh). OnepaTuBHas nMaMATh. JloJroBpeMeHHast naMsaTh. Y CTpOHCTBA BBOJA U BBHIBOA.
OO0BEM XpaHUMBIX JAHHBIX (ONEpaTUBHAS MaMATh KOMIIBIOTEpA, KECTKUH M TBEPJOTEJbHBIN
JIMICK, TOCTOSTHHAS TAMATh CMapT(OHa) U CKOPOCTH TOCTYIIA ISl PA3IMYHBIX BHIOB HOCUTEIICH.
TexHHKa 0€30NaCHOCTH | MpaBuiIa pabOThI HA KOMITBIOTEPE.

IIporpammbl U JaHHBbIE

[IporpammHoe  obGecrieueHue kommbloTepa. IlpukiagHoe mporpaMmHoe —oOecreueHue.
CucremHoe nporpammHoe obecrneueHue. CucreMbl mnporpammupoBanud. [IpaBoBas oxpaHa
nporpaMM U JaHHbBIX. becruiatHble M yclioBHO-OecruiatHble mnporpammbl.  CBoOogHOE
nporpaMMHoOe oOecrieueHue.

@aiinsl 1 manku (karanoru). IlpuHnune! noctpoeHus gaitnoseix cuctem. IlonHoe ums ¢aiina
(mankm). [Tyt x Qaitny (manke). Pabora ¢ ¢aiinamu 1 karajgoramu cpeicTBaMu OINepariiOHHOM
CUCTEMBI: CO3/1aHME, KONUPOBaHUE, MEepeMelleHre, NepeuMEHOBaHNe U yaajeHue QailiioB u
nanok (karamoroB). Tumbl ¢aiinoB. CaoiicTBa (aiinoB. XapakTepHble pa3Mepsl (ailioB
pa3IMYHBIX THUIOB (CTpaHHUIAa TEKCTa, 3JEKTPOHHAas KHUra, (oTorpadus, 3amuch IECHH,
BUJICOKJIUI, TIOJHOMETPaKHbI (uibM). ApxuBanus AaHHbIX. lcronb30BaHHE MpOrpaMM-
apxuaropoB. Daiinossiit MeHexkep. [lonck ¢ailioB cpeacTBamMu OnepalMoOHHON CUCTEMBI.
KomneloTepHble BUPYCBHI M JIpYyIM€ BpPENOHOCHBIE Mporpammbl. IIporpammsl A 3aliuThl OT
BHUPYCOB.

KoMmnbrorepubie ceTn

OO0benuHeHue KoMmbioTepoB B ceTh. Cerh MuTepHeT. BeG-cTpanuia, BeO-caiit. CTpykTypa
anpecoB BeO-pecypcoB. bpaysep. IlouckoBeie cucremsl. [lonck mHpOpManuu MO KIIOYEBBIM
cJIOBaM U 1o u300paxkeHuto. JlocToBepHOCTh HHPOPMAaLNK, TOTydeHHOH U3 MHTepHeTa.
CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKAIUH.

CereBoil 3THKeT, 6a30BbIe HOPMBI HH(OPMALIMOHHON ITUKH U IpaBa npu padote B MHTepHeTe.
Crpareruu 6e3onmacHoro nosejaeHus B lutepuere.

TeopeTnueckne 0CHOBbI MHPOPMATHKH

Nudopmanus 1 vHGOpMaAITHOHHBIE NPOLECCHI

Nudopmarnyst — 0IHO U3 OCHOBHBIX MOHATHH COBPEMEHHOM HAYKH.

WNudopmanus Kak CBEACHHUs, MPEAHA3HAYCHHBIC JJISI BOCHPUATHUS YEIOBEKOM, U MH(POpMALUI
KaK JJaHHbIEe, KOTOPbIe MOTYT ObITh 00pa00TaHbl AaBTOMAaTH3UPOBAHHOM CUCTEMOIA.



JIMCKpeTHOCTh JaHHbIX. BO3MOXXHOCTH ONUCAHMS HENPEPHIBHBIX OOBEKTOB M IPOLECCOB C
MOMOUIbIO AUCKPETHBIX JAHHBIX.

WNudopMannoHHbIE TPOLECCHl — TPOLECCHl, CBA3aHHBIE C XpaHEHHWEM, NpeoOpa3oBaHUEM U
nepeaayei JaHHbIX.

IIpencraBiaenne uHpopmanumn

CumBoi. Andasut. MomsocTts andasura. Pasnoobpasue s361k0B 1 andasutos. EcrecTBeHHBIE 1
dopmanbHbIe S3bIKU. A(aBUT TEKCTOB HAa PyCcCKOM si3bIke. J{BomuHblid andasut. KomnyectBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHALMN) (UKCUPOBAHHON JUIMHBI B JIBOMYHOM aji(aBUTE.
[IpeoOpa3oBanue mroboro andaBura K JBOMYHOMY. KoOJMYECTBO pas3IMYHBIX  CIIOB
(UKCUPOBAHHOM JUIMHBI B alipaBUTE ONPEAETEHHON MOITHOCTH.

KonupoBanue cHUMBOJIOB OHOTO aiaBUTa C MOMOIIBIO KOJOBBIX CJIOB B APyroMm andaswuTe,
KO/10Basi Tabyuua, JeKoJUpOBaHHUE.

JBonunslii kox. [IpencraBieHne JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM alihaBUTE.
HNudopmannoHHblii 00bEM TaHHBIX. BUT — MUHMMAaNbHAs €IWHUIA KOJIMYeCTBa MHPOPMALIUU —
JIBOWYHBIN paspsin. Enuannel m3Mepenuss umHpopManuoHHOro o0bEéMa aaHHBIX. but, Oaiir,
KUJI00alT, MerabamuT, ruradamr.

CkopocTb nepeauu JaHHbIX. EAMHUIBI CKOPOCTH Nepejauu 1aHHbIX.

KomupoBanue TtekctoB. PaBHomepHbiii kon. HepaBnomepnsiii kox. Kommposka ASCII.
BocsmubutabIe KOmupoBKU. [lonsTie o konupokax UNICODE. JlekoaupoBanue cooOIieHuit ¢
UCIIO0JIb30BAaHUEM PAaBHOMEPHOT'O U HEpaBHOMEPHOTro koza. MHpopmannonHelil 00bEM TEKCTA.
Hckaxxenue nHpopMaly npu nepeaaye.

OOmiee mpencraBieHUE O LUPPOBOM NPEIACTABICHUU ayAMOBU3YaIbHBIX M  APYTUX
HENPEPBIBHBIX JIAHHBIX.

KonupoBanue nsera. L{BeToBbie Mosenu. Moaens RGB. I'myOuna koauposanus. [Tanurpa.
PactpoBoe u BekTOpHOE mpeacTasieHue u3ooOpaxeHul. [Iukcens. OueHka MHGOOPMAIMOHHOTO
00BEMa rpauecKuX JaHHbBIX ISl pACTPOBOTO U300paKEHUSI.

Koaunposanue 3Byka. Pa3psiniHocTs 1 yactoTa 3anucu. KoanuecTBo kaHaJIOB 3aIlUCH.

OneHka KOJIMYECTBEHHBIX MApaMETPOB, CBA3AHHBIX C IPEICTaBICHUEM U XPAaHEHUEM 3BYKOBBIX
¢aiinos.

HNHpopManoHHBIE TEXHOJTOTHH

TekcToBBIE JOKYMEHTBI

TekcToBble JOKYMEHTBI M HMX CTPYKTYpHbIE 3JIEMEHTHI (CTpaHHIla, ad3all, CTpPOKa, CIIOBO,
CHUMBOI).

TexcToBBIN MpoliecCOp — HHCTPYMEHT CO3/IaHHUs, PEAAKTUPOBAHUS U (GOPMATHPOBAHUS TEKCTOB.
[IpaBuna wabopa Tekcta. PemaktupoBanme Tekcrta. CBoiictBa cumBoJioB. Illpudrt. Tumsr
mpudToB (pydiieHbIe, ¢ 3ac€UKaMu, MOHOIIMPUHHBIE). [lonyXupHOE U KypCUBHOE HauepTaHHE.
CpoiicTBa a03aneB: TpaHMIbI, a03alHBIA OTCTYN, HMHTEpBal, BbIpaBHMBaHUE. [lapamerpbl
ctpanuilel. CTrieBoe (popmaTupoBaHUeE.

CrpykryprupoBaHue MHGOpPMALUK C MOMOUIbIO CIHMCKOB M Tabnuil. MHOrOypOBHEBBIE CIHCKH.
JloGaBnenue TabauIl B TEKCTOBBIE JOKYMEHTBI.

BceraBka wu300pakeHMIT B TEKCTOBBIE JIOKyMEHTHL. OOTekaHuMe H300paKEHUH TEKCTOM.
BkiroyeHne B TEKCTOBBIN JOKYMEHT Auarpamm, (Gopmys, HyMepaluu CTpaHMIl, KOJIOHTUTYIIOB,
CCBUIOK U JIPYTUX 3JIE€MEHTOB.

ITpoBepka mnpaBonucanus. PaccranoBka mnepeHocoB. I['onocoBoil BBoJ Tekcra. OnTHueckoe
pacnio3HaBaHue TekcTta. KommbroTepHelii nepeBon. Mcnonb3oBanue cepBucoB MHTepHeTa amns
00pabOTKH TEKCTA.



Komnbrorepnasi rpadpuka

3HaKOMCTBO ¢ TpaduyecKkuMu penakropamu. PactpoBele pucyHku. Mcnonb3oBaHue
rpaduuecKux MPUMHUTUBOB.

Oneparnuy perakTUpPOBaHUS TpadHUUEeCKHMX OOBEKTOB, B TOM 4YHCIEe HU(PPOBBIX (oTorpaduii:
U3MEHEHHE pa3Mepa, oOpe3Kka, IOBOpPOT, OTpakeHue, pabora c oOnacTsMu (BBIICJICHUE,
KOMUPOBAHUE, 3AJIMBKA IIBETOM ), KOPPEKITHS IIBETA, IPKOCTH U KOHTPACTHOCTH.

Bekropnas rpajuka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CPEICTBAMH TEKCTOBOTO
mpoleccopa WiIM JAPYyrux mporpamm (mpuioxeHuii). /loOaBieHHe BEKTOPHBIX PUCYHKOB B
JTIOKYMEHTHI.

MyabTUMeIHHbIE IIPe3eHTaAluU

[TonroroBka MyInbTUMEOUHHBIX mpe3eHTanuii. Cmain. JloOaBneHue Ha cnaiig Tekcra u
n3o0paxenuii. Pabora ¢ HECKOIBPKUMH ClaiiIaMu.

JloGaBienue Ha ciail]] ay JMOBU3yaIbHBIX JaHHBIX. AHUMaIMs. [ unepcchuiky.

8 KUIACC

Teopernyeckre 0CHOBbI HHPOPMATHKH

CucreMbl cCHHCIEeHUS

Hemno3uimonHble W TO3WIIMOHHBIC CHCTeMBbI cuucieHus. Andasur. OcHoBanue. Pa3pépHyras
dbopma 3anucu uncina. [lepeBoa B JECATUUHYIO CUCTEMY YHCEI, 3alIMCAHHBIX B IPYTUX CUCTEMAX
CUMCIICHHUS.

Pumckas cucrema cuucieHus.

JBonunas cuctema cuucienus. [lepeBona nenbix uncen B npeaenax ot 0 qo 1024 B 1BOUUYHYIO
cuctemy cuucieHus. BoceMepuuHas cuctema cuucieHud. [lepeBoa uncen u3 BOCBMEPUYHOMN
CHUCTEMBl B JBOUYHYIO U JECATHUHYIO cuUcTeMbl M oOpatHo. lllecTHaamarepuuHas cucrema
cuncienus. [lepeBoa uncen U3 1MECTHAAUATEPUUYHONM CHUCTEMBI B JBOMYHYIO, BOCBMEPUYHYIO U
JECATUYHYIO CUCTEMBI U OOPATHO.

ApudmeTrnueckue onepanuy B ABOUYHONU CUCTEME CUMCIICHUSI.

DJIeMeHThl MATEeMATHYECKOM JTOTUKHU

Jlornueckue BbICKa3bIBaHMs. JlorMueckue 3HAYEHUs BBICKA3bIBaHUN. OJEMEHTapHbIE U
COCTaBHbIE BbICKa3bIBaHMA. Jlormueckue omepanuu: «u» (KOHBIOHKIMS, JIOTHYECKOE
YMHOXXEHHE), «WIH» (IUIBIOHKINSA, JOTHYECKOE CIIOKEHHUE), «HE» (JIOTHYECKOE OTpHUIlaHUuE).
[Tpuopuret nornueckux onepanuii. OnpeeneHne HICTHHHOCTH COCTAaBHOTO BBICKA3BIBAHMSI, €CITH
M3BECTHBI 3HAYEHUsI ICTUHHOCTU BXO/SLIUX B HETO 3JIEMEHTAPHBIX BbICKa3bIBaHUU. Jlornueckue
BbIpaxkeHus. [IpaBuna 3amuicu JIOTWUYECKHMX BhIpakeHuid. [locTpoeHue TaOMUI[ HMCTUHHOCTH
JIOTUYECKHUX BBIPAKCHHM.

Jlornueckwue 3eMeHThl. 3HAKOMCTBO € JIOTHYECKUMH OCHOBAMH KOMITBIOTEpA.

AJITOPUTMBI M IPOTPAMMUPOBAHHE

HcnoiHUTEIN U AJTOPUTMBbI. AJITOPUTMHYECKHE KOHCTPYKIHHU

[Tonsitue anropurma. HcmomHuTenw anropuTMOB. AJITOpUTM Kak TUlaH — yIpaBIEHUS
VCIIOJTHUTEJIEM.

CpotictBa anroputma. CrocoObl 3amucu anroputMa (CIOBECHBIH, B BHUAC OJIOK-CXEMBI,
IporpaMma).

AJITOpUTMHUYECKHE KOHCTPYKUMH. KOHCTpyKIMsI —«ciaegoBaHuey. JIMHEHHBIA —aaropurtm.
OrpaHM4eHHOCTh JIMHEHHBIX aJITOPUTMOB: HEBO3MOXHOCTh IPEIYCMOTPETh 3aBUCHUMOCTH
MOCJIEIOBATEIbHOCTH BBIMOIHAEMBIX I€UCTBHI OT UCXOJIHBIX JAHHBIX.



KoHcTpykiusi «BETBIEHHME»: IOJIHAS U HeENoJHass (opMbl. BblloIHEHME U HEBBINOJIHEHUE
yclIoBUs (MICTUHHOCTD U JIOKHOCTb BbICKa3bIBaHUs). [IpocThie U cocTaBHbIE YCIIOBUS.
KoHCTpyKIusl «TIOBTOpEHUS»: LHUKIBI C 3aJaHHBIM YHUCJIOM IIOBTOPEHUH, C YCIOBUEM
BBINOJIHEHUS, C IEPEMEHHOM LIUKJIA.

Pa3zpaGotka 111 (GOpMaIbHOIO HCHOJIHMUTENS aNrOpUTMa, MPHUBOJAIIEIO K TpeOyeMomy
pe3yibTaTy IMpPH KOHKPETHBIX HCXOAHBIX IaHHBIX. Pa3paboTka HECIOXKHBIX alrOpPUTMOB C
UCTIOJIb30BAaHUEM ITUKJIOB M BETBICHUH Ui yIpaBlieHHs (OPMAIbHBIMU HCIOTHUTEISIMH,
takuMu kKak Pobot, Yepenamka, YUepTéxHuK. BbINonHeHHEe aaropuTMOB BpPYUHYHO U Ha
KommnbtoTepe. CHHTaKCUYECKUE U JIornyeckue omnoku. OTKa3sl.

S3bIK NpOorpaMMupOBaHUs

S3pik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkoabHbII AJTOpUTMHYCCKUN
SI3BIK).

Cucrema nporpaMMHpOBaHUS: PEAAKTOP TEKCTA IPOTpaMM, TPAHCIATOP, OTIAAUHK.
[lepemenHas: tun, umsi, 3HaueHue. Llenble, BelIeCTBEHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.
Omneparop npucBanBaHusl. ApupMeTHUECKHE BbIPAXKEHUS U OPAIO0K UX BelUUCieHusd. Onepanuu
C LIEIBIMH YUCIIAMU: LIEJIOYUCICHHOE JeJICHUE, OCTATOK OT JEJICHHUS.

BerBnenus. CocraBHble YCIOBUS (3aIMCh JIOTMYECKUX BBIPRKEHUI Ha H3y4yaeMOM s3bIKe
nporpamMmupoBanus). Haxoxienue MUHUMyMa U MakCUMyMa U3 JIBYX, TPEX M YETBIPEX YHUCEIL.
Pemenue kBagpaTHOro ypaBHEHMsI, UMEIOLIET0 BEIIECTBEHHbBIE KOPHHU.

JluanoroBasi OTiajika MPOrpaMM: IIOLIArOBOE BBIIOJHEHHE, MPOCMOTP 3HAYEHWUN BEIMYMH,
OTJIaJIOYHBIN BBIBOJI, BEIOOP TOUKH OCTAHOBA.

[ukn ¢ ycnoBuem. AnroputM EBKInaa 71 HAXO0XKICHHUST HAUOOJIBIIIETO OOIIEro JASIUTENS ABYX
HaTypaJibHbIX 4YHces. Pa3OueHue 3amucu HaTypajdbHOrO 4YHUCJIa B MO3UIIMOHHOW CHUCTEME C
OCHOBAaHMEM, MEHBIIUM WK paBHBIM 10, Ha OTAETbHBIE HUDPHI.

[Mukn ¢ nepeMeHHON. AJTOPUTMBI IPOBEPKU JIEIMMOCTH OJHOIO LIEJIOr0o 4Hcia Ha JpYroe,
IIPOBEPKU HATYPaJIbHOTO YMCIIA HA TIPOCTOTY.

OO0paboTka CUMBOJIBHBIX JaHHbIX. CHMBOJBHBIE (CTPOKOBBIE) NepeMeHHble. [locuMBOIbHAS
o0paboTka cTpok. [Toacyér yacTOThl MOSBIEHUS CUMBOJIA B CTpoKe. BerpoenHble GyHKIMM A5
00pabOTKH CTPOK.

AHaJM3 aJITOPUTMOB

Omnpenenenre BO3MOXKHBIX Pe3y/IbTaTOB pabOThl aJropUTMa MpPH JaHHOM MHOXKECTBE BXOJHBIX
JaHHBIX, ONIPEJEIIEHNE BO3MOXKHBIX BXOJHBIX JAHHBIX, IPUBOJAIINX K JAHHOMY PE3YyJIbTaTYy.

9 KUIACC

HudpoBas rpaMOTHOCTH

I'nodanbnas cetb UHTEpHET M cTPaTerun 0€30MacHOIO MoBeeHUsI B Heil

I'moGanenast cerb HMurepuer. IP-agpeca y3noB. CereBoe XpaHeHHE JaHHBIX. MeTOJbI
WH/IMBUYaJIbHOTO ¥ KOJUIEKTUBHOTO pa3MelleHusi HoBoi uHpopmaruu B MHTepHeTe. bonbime
JaHHbIE (MIHTEPHET-aHHbIE, B YaCTHOCTHU JaHHbIE COLUATBHBIX CETEH).

[Tonsitue 06 mHpOpMaNTMOHHON O€30MacHOCTH. YTPO3bl HHGOPMAIIMOHHONW O€30MacHOCTH TMPHU
pabore B T1J00ambHONW CETM M METOABbl TNPOTUBOACHCTBHS uM. IlpaBmiia Oe3zomacHOi
ayreHTHU(uKanuu. 3amuTta JauuHOW uWHPopmauuu B HMHTrepHere. besomacHeie cTpaTeruu
noseneHus B Mureprere. [IpenynpekaeHne BoBiIeueHHs B JECTPYKTUBHBIE M KPUMHUHAJIbHbBIE
($hopMBI ceTeBON aKTUBHOCTH (KHOEPOYJITHUHT, PUIIMHT U Apyrre GopMBbI).

Pabora B HH()OPMaLIMOHHOM IPOCTPAHCTBE



Buner pesrensHocT B VIHTEpHETe, HMHTEPHET-CEPBUCHI: KOMMYHHMKAIIMOHHBIE CEPBHCHI
(mouroBasg cmyxk0a, BHICO-KOH(EPEHI-CBA3b M JPYIHE), CIPAaBOYHBIC CIYXKObI (KapThl,
pacmiucaHus U IPYTHE), TOUCKOBBIC CITYKOBI, CITy>KObI OOHOBIIEHUS TPOTPAMMHOTO O0EeCTICUeHUS
u gapyrue ciayxObl. CepBUCHI TOCyAapCTBEHHBIX ycayr. OOnauHble XpaHWIMINA JaHHBIX.
CpencTBa COBMECTHOM pa3pabOTKU JOKYMEHTOB (OHIaitH-o¢uckl). [Iporpammuoe obecrieueHue
Kak BeO-CepBUC: OHJIAWHOBBIC TEKCTOBBIE W TIpaduyecKue perakTopbl, Cpelbl pa3padOTKu
IPOTPaMM.

TeopeTudyeckue 0CHOBbI HHPOPMATHKH

MopenupoBaHue KaKk MeTO/l O3HAHUS

Mopnens. 3anmaum, pemaeMmple ¢ TIOMOIIBIO MojaenupoBaHus. Kiraccupukanum MoJenen.
Marepuansibie (HaTypHblEe) W HH(DOpPMAMOHHBIE MoJenu. HempepblBHBIE W JHUCKPETHBIC
monenu. Mmutanmonnsie wmonenu. Wrposesie wmomenu. OrneHKa aJeKBaTHOCTH MOENU
MOJIETTUPYEMOMY OOBEKTY U IIeJIIM MOJICTUPOBAHUS.

Tabmuunbeie Moaenu. Tabnauia Kak IpeCTaBICHUE OTHOIICHHUS.

bazbl nanapx. OTOOp B TAOIUIIE CTPOK, YAOBICTBOPSIONINX 33JaHHOMY YCIIOBHIO.

I'pad. Bepmuna, pebpo, nmyts. OpueHTUpOBaHHbIE U HEOpUEHTHpPOBaHHBIE Tpadbl. [linHa (Bec)
pebpa. BecoBas marpuia rpada. [nvHa nyta Mexay BepmnHamu rpada. [louck ontuManbHOTO
nytd B rpade. HavampHast BepmmHa (MCTOYHMK) ¥ KOHEYHas BeplinHa (CTOK) B
OpPUEHTHPOBAaHHOM rpade. BrluncieHne KoauuecTBa MyTeH B HANPABICHHOM AalMKINYECKOM
rpade.

HepeBo. Kopens, Bepmmna (y3en), auct, pedbpo (ayra) mepea. Breicota aepesa. Ilomnepeso.
[Tpumeps! ncnonb30BaHus AepeBbeB. [lepedop BapHaHTOB ¢ TOMOIIIBIO IEPEBa.

[TonATHE MaTeMaTHYEeCKOH MOZENH. 3aJadd, pelraeMble C IOMOIIBI0 MaTeMaTHYeCKOro
(KOMITBIOTEPHOTO0) MoenupoBaHusi. OTIHUrMe MaTeMaTHYeCKOW MOJENHU OT HATYPHON MOJENU U
OT CJIOBECHOT'O (JIUTEPAaTYpPHOI'0) OMMCAaHUS OOBEKTA.

OTanbl KOMITBIOTEPHOTO MOJEIMPOBAHMS: MOCTAHOBKA 3a7[add, MOCTPOCHHE MaTeMaTHYeCKOn
MOJIENIM,  TpOTpaMMHasl  pealn3anus, TECTUPOBAaHHE, IPOBEACHHWE  KOMITBIOTEPHOTO
HKCIEPUMEHTA, aHAJINU3 €r0 Pe3yJbTaTOB, YTOUHEHUE MOJEIH.

AJITOPUTMBI M MPOrPAMMHPOBAHHE

Pa3paGoTka aJropuTMoB U NporpamMm

Pa3z6uenne 3amaun Ha mon3agadu. CocTaBiIeHHE aJTOPUTMOB W MPOTPAaMM C HCIOJIB30BAaHHEM
BETBJICHUH, IUKIOB M BCIIOMOTATENIbHBIX aJITOPUTMOB JJIsl YIPaBJICHHUS HUCMONHUTENeM PoboT
WIH IPYTUMHU UCTIOHUTENSIMH, TaKUMU Kak Uepenaimika, YepTEKHUK U IPYTUMH.

Tabnuunble BennunHbl (MaccuBbl). OgHOMepHbIE MaccuBbl. COoCTaBlieHHE U OTJIa/lKa IPOrpamwm,
peaTM3yIoNNX THUTIOBBIE AITOPUTMBI 00Pa0OTKH OJHOMEPHBIX YHCIOBBIX MAaCCHBOB, Ha OJTHOM
u3 s3bIkOB  nporpammupoBanust  (Python, C++, TIlackanp, Java, C#, IllkonbHbIi
AnroputMuueckuii  SI3bIK): 3allOJIHEHHWE YHCIOBOTO MAacCHUBA CIYyYalHBIMH UYWCIAMH, B
COOTBETCTBUH C (GOPMYIION MM ITyTEM BBOJA YHCEN, HAXOKICHUE CYMMBI 2JIEMEHTOB MacCHBa,
JMHEHMHBIM TIOMCK 3aJaHHOTO 3HA4YCHHS B MacCHBE, IIOACYET DIIEMEHTOB MAaCCHBA,
YIOBJICTBOPSIONINX 33JaHHOMY YCJIOBHIO, HAaXOXJIEHHE MHUHUMAIBHOTO (MaKCHMAIbHOTO)
snemMeHTa MaccuBa. COpTHPOBKA MAacCHBA.

OOpaboTka MOTOKa JAaHHBIX: BBHIYHMCICHHE KOJIUYECTBA, CYMMBI, CPEIHET0 apu(pMETHUECKOTO,
MUHUMAQJIBHOTO W MaKCHMaJbHOTO  3HAUYEHHSA  DBJEMEHTOB  IOCIEJO0BATEIbHOCTH,
YJIOBJIETBOPSIOIINX 33/IaHHOMY YCIIOBHIO.

Yupasienue



Vnpasnenue. Curnan. OOparnHast cBsi3b. [lomydeHwe cuUTHaIoOB OT HHQPOBBIX JTAaTYMKOB
(kacaHusi, pacCTOSIHHS, CBETA, 3BYKa U Ipyroro). [IpuMeps! Hcroib30BaHus IPUHLIKIIA OOpAaTHOM
CBSI3M B CHUCTEMax YIpaBJCHUS TEXHUYECKHUMH YCTPONUCTBAMH C IMOMOIIBIO JaTYUKOB, B TOM
yHclie B POOOTOTEXHUKE.

[Tpumepsl pOOOTHU3HPOBAHHBIX CHUCTEM (CHUCTEMa YIpPaBICHHUS JBUKEHHUEM B TPAHCIIOPTHOM
CUCTEME, CBApOUHAs JIMHMS aBTO3aBOJa, aBTOMAaTU3UPOBAHHOE YIPABICHUE OTOILIEHUEM JIOMA,
ABTOHOMHAs CUCTEMA YIPABJIEHUS TPAHCIOPTHBIM CPEICTBOM U JPYTUE CUCTEMBI).
NudopmaninoHHbIe TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JIUIIbI

[TorsiTie 00 SJEKTPOHHBIX TaOuuiax. THIMBl JaHHBIX B SYEWKaX OSJICKTPOHHOW TaOIUIIBL
PenaktupoBanue u gopmarupoBanue tadnun. BerpoeHHble pyHKINU A7 OMCKAa MaKCUMyMa,
MUHUMYMa, CYMMbI U cpefHero apudmerndeckoro. COpTUpOBKAa IaHHBIX B BBIIECICHHOM
muana3one. [loctpoenune aumarpamm (TUCTOTpamMma, KpyroBas JAMarpaMma, ToYedHas
nuarpamma). Beibop tuma nuarpamMmel.

[IpeoOpazoBanue Qopmyn npu KonupoBaHuu. OTHOCHTENbHAs, aOCOJIOTHAS W CMEUIaHHAs
azpecanus.

YcioBHBIE BBIYHMCICHUS B JJIEKTPOHHBIX Tabnunax. CyMMUpOBaHHME W TOJCYET 3HAUCHUM,
OTBEYANOIIUX 3adaHHOMY YycioButo. OOpaborka Oonpmmx HAOOPOB HaHHBIX. YucieHHOE
MOJIEJTMPOBAHUE B 3JIEKTPOHHBIX TaOIUIAX.

NudopmMannoHHbIe TEXHOJOTHH B COBPEMEHHOM 001IeCTBE

Ponb wH(pOpMAalMOHHBIX TEXHOJOTHI B pa3BUTUU DKOHOMHUKHM MHpa, CTpaHbl, pPErvoHa.
OTKpBITEIE 00pa30BATEIBHBIE PECYPCHI.

[Tpodeccun, cBsizannble ¢ HHPOPMATUKON U MH(GOPMALITMOHHBIMU TEXHOJIOTUSIMU: BeO-Tu3aliHep,
MPOrPaMMHUCT,  Pa3pabOTUMK  MOOWIBHBIX  MPUIOKEHUW, TECTUPOBIIMK, apPXUTEKTOP
MPOrPaMMHOTO OOeCTIeueHusl, CIICUAINCT [0 aHATN3Y JaHHBIX, CHCTEMHBIH aJMUHUCTPATOP.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11(0)
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuenne wuHGOPMATUKM Ha YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHMs HAIpPaBICHO Ha
JOCTHDKEHUE OO0YYarOIUMUCS JIMYHOCTHBIX, METAIpPEAMETHBIX U IPEAMETHBIX pE3yJIbTaTOB
OCBOCHHS COJIEPKAHUS yUeOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl UMEIOT HAIPABICHHOCTh HA PELICHUE 3a/la4 BOCIIUTaHMS, Pa3BUTHUS U
COLMAJIN3ALMU 00Y4arOUINXCsl CPEACTBAMH YU€OHOI O IpeiMeTa.

B pesynbrare wu3ydeHus HMHGOPMATHKM Ha YPOBHE OCHOBHOTO 0OLIero oOpa3oBaHHsS Y
oOyuaromierocst Oynyt c()OpMHUPOBAHBI CIEIYIOIINE TUIHOCTHBIC PE3YIIbTAThl B YACTH:

1) maTpuoTH4YeCKOro BOCIIUTAHUSA:

[IEHHOCTHOE OTHOIIEHHWE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H HAyYHOMY
HACIIe/INI0, TIOHMMAaHNe 3HAYCHUS MHPOPMATUKN KaK HAYKH B KHU3HU COBPEMEHHOTO OOIIEeCTBa,
BJIAJICHHUE JIOCTOBEPHOW MH(OPMAIIUEH O TIEPEIOBBIX MUPOBBIX U OT€YECTBEHHBIX JOCTHIKEHHIX
B oOsiacTy MHGOPMATUKU U UH(OPMAILIMOHHBIX TEXHOJOTHH, 3aMHTEPECOBAaHHOCTh B HAaY4HBIX
3HAHUAX O HUPPOBON TpaHCHOPMALIMU COBPEMEHHOIO OOIIIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

OpHEHTAIUsl Ha MOpAIbHbIE IIEHHOCTH M HOPMBI B CHTYalUsSX HPABCTBEHHOTO BHIOODA,
TOTOBHOCTh OLICHMBATh CBOE MOBEJCHHE U MOCTYNKH, a TAaKXKe IOBEACHUE M MOCTYIKHU APYrHX
Jqroiell C TMO3UIUM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS TMOCIEICTBUNA
MIOCTYITKOB, aKTHBHOE HENMPHUSATHE aCOLMANBHBIX TIOCTYIIKOB, B TOM uncie B IHTepHeTe;

3) rpakIaHCKOr0 BOCIIUTAHMS:

IpeJCTaBICHNE O COLMANBHBIX HOPMaxX U MPaBUIaX MEKIMYHOCTHBIX OTHOIIECHUH B KOJIJIEKTHBE,
B TOM YHCJI€ B COLUMAIBHBIX COOOIIECTBaX, COOIIOEHUE MPaBUI O€30MacCHOCTH, B TOM YHCIIE
HABBIKOB 0€30I1aCHOTO MOBEJCHMS B MHTEPHET-CPeZie, FTOTOBHOCTh K pa3HOOOPa3HOM COBMECTHOM
NEeSITeTPHOCTH TIPHU  BBIOJHEHUH Y4YeOHBIX, MO3HABATENBHBIX 3a/a4, CO3JaHUHM YUeOHBIX
IPOEKTOB, CTPEMJICHHE K B3aMMOIIOHMMAHHWIO M B3aMMOIIOMOIIM B IPOIECCEe ATOH y4eOHOMH
JeSITeIbHOCTH, TOTOBHOCTh OLIEHMBATh CBOE IOBEJEHHE M IOCTYNKM CBOMX TOBapHILIEH ¢
MO3HUILIMY HPABCTBEHHBIX M ITPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBUH MOCTYIKOB;

4) HEeHHOCTEH HAYYHOI'0 TO3HAHUSA:

c(OpMHUPOBAHHOCTh MUPOBO33PEHUECKUX Mpe/cTaBiIeHn 00 MHpopMalu, HHPOPMAIIHOHHBIX
nporeccax M HH(OPMAIIMOHHBIX TEXHOJIOTHSAX, COOTBETCTBYIOIIUMX COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOIIECTBEHHON MPAKTHUKU M COCTABIISIIOIUX 0a30BYI0 OCHOBY JJIsl TOHUMAHUS
CYIIHOCTH HAyYHOH KapTHHBI MHPA,

UHTEpeC K OOYYEeHHI0O U I[I03HAHUIO, JI0OO3HATENBbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHHI0, 0COZHAHHOMY BBIOOpPY HAIPaBJICHHOCTU U YPOBHs 00y4eHUs B JalIbHEHIIEM;
OBJIQJICHUE OCHOBHBIMH HABBIKAMU MCCIIEJJOBATENbCKOM  JIESITEIbHOCTH, YCTaHOBKAa Ha
OCMBICJICHHE OTIbITa, HAOJMIOACHUH, TIOCTYIKOB M CTPEMJICHHE COBEPIICHCTBOBATH MYTH
JOCTH>KEHUS] MHMBH1yaJIbHOTO M KOJUIEKTUBHOIO OJ1aronoyyus;

c(OpPMHPOBAHHOCTh MH(POPMALMOHHON KYJIbTYphl, B TOM YHCJE HABBIKOB CaMOCTOSTEIbHOMN
paboThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOM JIUTEPAaTypOH, pa3sHOOOpPAa3HBIMU CpEACTBAMHU
MH(POPMALIMOHHBIX TEXHOJIOTUH, a TAaK)K€ YMEHHS CaMOCTOSTENbHO ONPENENTh LEIH CBOEro
00y4eHus, CTaBUTh U (POPMyIHUpPOBATH I ceOsi HOBBIC 3aJauu B y4€Oe W TO3HABATEIbHOU
NesITeIbHOCTH, Pa3BUBATh MOTUBBI M HHTEPECHI CBOEH TIO3HABATEIILHON JEATEIbHOCTH;

5) popmupoBaHus KYJIbTYPHI 310POBbS:



OCO3HAHHE IIEHHOCTH JKU3HH, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 30POBBIO, YCTAaHOBKA Ha
3JI0POBBI 00pa3 JKM3HM, B TOM YHUCJIE€ W 3a CYET OCBOCHHUS W COONIOJCHUS TpeOOBaHUU
0e30MMacHOM 3KCIUTyaTaluy CPEICTB MHGOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHif;

6) TPy10BOT0 BOCIIUTAHMS:

UHTEpPEC K NPAKTUYECKOMY H3ydeHHIO mpodeccuii M Tpyaa B cdepax NpodeccHOHATHHON
JESTEIIbHOCTH, CBSI3aHHBIX C WH(OPMATHUKOW, MPOTrPAMMHUPOBAHMEM U WH()OPMAIMOHHBIMU
TEXHOJIOTHUSIMU, OCHOBAHHBIMU Ha JIOCTHIKEHUSX HAYKH WH()OPMATUKH U HAYYHO-TEXHUYIECKOTO
nporpecca;

OCO3HAHHBII BHIOOP M MOCTPOCHUE WHAWBUAYAIBHOW TPACKTOPHH OOpa30BaHHS M KHU3HCHHBIX
TUTAHOB C YYETOM JIMYHBIX ¥ OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEI;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS

0CO3HAHME TII00ATBHOTO XapaKTepa YIKOJOTHUECKUX MPOOJIEM U MTyTEH X PEIICHHS, B TOM YHCIIC
¢ y4€TOM BO3MOXKHOCTEH MH(OPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHH;

8) aganTauuu oOyuyaruierocsi K U3MEHSIIOIHMCS YCJOBUSIM COUMAJILHOW M TPHUPOTHOI
cpelbl:

OCBOCHHME  OOYYaIOUIMMHCS  COIMAIBHOTO  OIBITa, OCHOBHBIX  COIMAJBHBIX  POJICH,
COOTBETCTBYIOIIMX BEIYyLICH JEATCIHOCTH BO3pacTa, HOPM M MpaBHJI OOIIECTBEHHOTO
noBeieHUs, (OpM COMATbHON KU3HU B TPYIIIAX U COOOIIECTBAX, B TOM YHCJIE CYIIECTBYIOIINUX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeamMeTHble pe3ysbTaThl OCBOEHUS MPOTrpamMMbl M0 MHPOPMATHKE OTPAXKAIOT OBJIAJCHUE
YHHUBEpPCAJIbHBIMU y4E€OHBIMU JEHCTBUSIMHM — I[103HABATEJIbHBIMH, KOMMYHUKAaTHBHBIMH,
PETYJIATUBHBIMHU.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble 1ornyeckue neiicTBus:

YMEHHME  ONpENeNiTh MOHATHS, cO37JaBaTh  OOOOIIEHMs, YCTAaHABIMBATh  AHAJIOTUH,
KJIaccu(UIUpoBaTh, CaMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU Ul KiIacCUPUKAIIH,
YCTaHABIIMBATh INPUYUHHO-CIEACTBEHHBIE CBS3HM, CTPOUTH JIOTMUYECKHE PACCYXACHMs, NENaTh
YMO3aK/II04eHNs (MHAYKTUBHbIE, IEAYKTUBHBIE U 110 aHAJIOTUHN) U BHIBOJIBI;

YMEHHE CO3/1aBaTh, MPUMEHATh U MPEoOpa30BbIBATh 3HAKW M CHUMBOJIBI, MOJIEH U CXEMBI JJIs
peleHns yueOHbIX U M03HaBaTeIbHbBIX 3aj1ay;

CaMOCTOSITENIbHO BBIOMpaTh Croco® pemeHuss y4eOHOW 3agaun  (CpaBHMBAaTh HECKOJIBKO
BapMaHTOB pelIeHMs, BbIOMpaTh HaubOosJee NOAXONAMMM C Yy4ETOM CaMOCTOSITEIIBHO
BbIJIEJICHHBIX KPUTEPHEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

(dbopMynupoBaTh BONPOCH, (UKCHUPYIOIIME pa3pblB MEXKAY pealbHbIM M KeJaTeIbHbIM
COCTOSTHUEM CUTYyalllH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABINBATh HICKOMOE U JIAaHHOE;
OLICHMBAaThb Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh HWH(MOpPMALIMIO, IMOJYYEHHYI0 B XOJe
UCCIIEJOBAHMSI,

IPOTHO3UPOBATh BO3MOXKHOE JajJbHENIIee pa3sBUTHE MPOIECCOB, COOBITUI M UX TOCIEACTBUS B
AQHAJIOTUYHBIX WIN CXOAHBIX CUTYalMsIX, @ TAK)KE BBIIBUTATh MIPEAIOI0KEHNU 00 X Pa3BUTUU B
HOBBIX YCJIOBHSAX M KOHTEKCTaXx.

Pabora ¢ nnopmanmeii:

BBISABIIATH NeUIUT HH(POPMALINH, TAHHBIX, HEOOXOIUMBIX ISl PELICHHUs TIOCTaBICHHOH 33/1a4H;



MPUMEHSTh Pa3jMyuHble METOJIbl, NHCTPYMEHTHI U 3alPOChl MIPH MOUCKE U 0TOOpEe MHPOpMAIUH
WIN JaHHBIX U3 UCTOYHHUKOB C Y4ETOM NPEIOKEHHON y4eOHO! 3a1aull U 3aJJaHHBIX KPUTEPUEB;
BBIOMPATh, AaHATM3UPOBATh, CUCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO PA3INYHBIX
BUJIOB U (hOpM IpecTaBICHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO (opMy mpeiacTaBieHus UHDoOpManuu U
WITIOCTPUPOBATh pelllaeMble 33a4i HECJIOXKHBIMU CXeMaMH, TUarpaMMaMu, WHOW TpaduKoi u
UX KOMOMHALMSAMU;

OLICHUBATh HAIE&KHOCT, HHGOPMALMK IO KPUTEPHUSAM, NPEUIOKEHHBIM YUUTEIEM WIIU
c(hOpMyJIMPOBAHHBIM CAMOCTOSTEILHO;

3¢ PEKTUBHO 3aLIOMUHATH U CUCTEMATU3UPOBATh HH(OPMAIIHIO.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE el cTBUS

OO0menne:

COTIOCTABJISITh CBOM CYXACHUS C CYXICHHUSMH JPYIMX YYaCTHHUKOB auaiora, oOHapy>KHWBaTh
pa3iauvue U CXOJCTBO MO3UIIUH;

nyOJIMYHO TNPEACTaBIATh PE3YJbTaThl BHIIOJHEHHOIO OIBITA (IKCIEPUMEHTA, HCCIIEI0BaHUS,
MIPOCKTA);

CaMOCTOSITENIbHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3alad MpPE3CHTAlluu U
0COOEHHOCTEHN ayAUTOPUM U B COOTBETCTBUU C HUM COCTABJISITh YCTHBIE U TMCbMEHHbBIE TEKCTHI C
MCIIOJIb30BaHUEM WILTIOCTPATUBHBIX MaTEPUasIOB.

CoBMecTHas1 1eTeIbHOCTD (COTPYAHUYECTBO):

MOHUMATh W WCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAMBHUAYAIbHON paboOThl MpHU
pelIeHNH KOHKPETHON POo0OJIeMbl, B TOM YHUCIIE ITPH CO3/IaHUU HUHPOPMAIIMOHHOTO MPOIYKTa;
OPUHUMATh 1I€JIb COBMECTHOM WH(OPMALMOHHOW JeATelbHOCTH 1o cOopy, oOpaloTke,
nepenaye, popmanuzanuu MHGOPMALUU, KOJUIEKTUBHO CTPOUTH JIEHCTBHA MO €€ JOCTH)KEHUIO:
pacrpenesaTh poJii, 10roBapuBaThcs, 00CYKJIaTh MPOLIECC U PE3YNIbTAaT COBMECTHOM pabOTHI;
BBITNOJHATH CBOIO YacTh pabOThl ¢ MH(pOpMAIUeil Wi NHPOPMAITMOHHBIM MIPOJYKTOM, JOCTUTast
KayeCTBEHHOI'O Pe3yJIbTaTa [0 CBOEMY HAIIPABIICHUIO U KOOPAUHUPYS CBOU JEHCTBUS C IPYTUMHU
YJIeHAaMHU KOMaH/IbI;

OIICHMBAaTh KAa4e€CTBO CBOET0 BKJaga B OOMIMKA HHQPOPMAIMOHHBIM MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO CPOPMYJTUPOBAHHBIM YYaCTHUKAMHU B3aMOJICHCTBUS;

CpaBHMBATh Pe3yJbTaThl C UCXOJHOW 3a7aueil U BKJIAJ KaXKIOro 4jieHa KOMaHJbl B TOCTHXKEHUE
pe3ysabTaTOB, pa3AeiiATh chepy OTBETCTBEHHOCTH M IMPOSBIATH TOTOBHOCTh K MPEIOCTABICHHIO
OTuéTa Nepes rpymnmou.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYalUAX MPOOIEeMBbI, TpeOyIOIIne peieHus;
OpPUEHTUPOBATHCS B PA3IMUHBIX MOAX0JAaX K MPUHATHIO PEHICHUN (MHAUBHAYATIbHOE MPUHSATHE
pelIeHui, MPUHATUE PELICHUH B IPYIIIe);

CaMOCTOSITEJIbHO COCTAaBJISATh QJTOPUTM PpEeIIeHUs 3a7aud (WM €r0 4acTh), BBIOMpATh CIOCO0
peuieHus y4eOHOM 3agauu ¢ y4y€TOM HMEIOIIUXCS PECYpPCOB UM COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATH MpeiaraéMbie BAPUAHTHI PEIICHUM;

COCTaBIATh IUIAaH JAEWCTBUN (IJ1aH peaju3allid HaMEYEHHOIO ajropuTMa pelleHus),
KOPPEKTUPOBATh MPEUIOKEHHBIN aIrOpUTM € YIETOM MOITYUESHUS HOBBIX 3HaHUN 00 M3ydaeMoM
00BEKTE;

JIeNaTh BBIOOP B YCIIOBUSX MPOTUBOPEUMBON WH(pOpMANUKU W OpaTh OTBETCTBEHHOCTH 3a
peleHue.



CamMokoHTpoJIb (peduiekcusi):

BJIQJICTh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIINH U PEIICKCHH,

JIlaBaTh OLEHKY CUTYyAallMu U Ipeaararh miaH e€ N3MEHEHUS;

YUUTHIBaTh KOHTEKCT M MPEABHUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IMPHU PEILICHUU
yueOHOI 3a/1a4M, aJanTUPOBATh PEIICHNE K MEHSIOLIUMCS O0CTOSTEILCTBAM;

OOBSCHATh TNPUYHMHBI  JOCTHKCHHS  (HEIOCTIDKEHHS) pe3yabTaToB  WH(GOPMAIMOHHON
JIeATETbHOCTH, J1aBaThb OLIEHKY MPUOOPETEHHOMY ONBITY, yYMETh HaXOIUTh IO3UTHUBHOE B
MIPOM30LIeIIICH CUTYyallNH;

BHOCHTb KOPPEKTHUBBI B JESITEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENBCTB, HM3MEHUBLIMXCS
CUTYyaIlUH, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUSIM.

9OMOIHOHAJBHBLIH HHTELJIEKT:

CTaBUTH ce0s1 HA MECTO IPYTOro YeiaoBeKa, MOHUMATh MOTHUBBI U HAMEPEHUs APYroro.
IIpunsiTue cedst U APyrux:

0CO3HABaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT JaKE B YCIOBUSX OTKPBITOTO JOCTYyIa
K JII0OBIM 00bEMaM MH(POPMAIIUH.

NPEAMETHBIE PE3YJIbTATbBI

K koHIty 00y4eHus B 7 Kjacce y o0ydaronierocst OyayT copMUpPOBaHBI CICAYIONINE YMCHHUS:
HOSICHATh Ha TPUMEpPax CMBICH MOHITHH <«UHpOpPMALUL», «MHOOPMAIMOHHBIA MPOIECC),
«00paboTka nH(poOpMALNY», «XpaHEeHHe HH(POPMALUNY, «IIepeJadya HHPOPMALIUN;

KOJMPOBaTh H JEKOJUPOBATh COOOIIEHHsS TIO 3aJaHHBIM MpaBUJIaM, JEMOHCTPHUPOBATh
NOHMMaHWE OCHOBHBIX TIPUHIMIIOB KOJMPOBAHWS HMH(DOPMAIMK PA3IUYHON MPHUPOJIBI
(TexcToBOM, rpaduueckoil, ayamo);

CpaBHUBATh JUIMHBI COOOIIEHUI, 3alMCaHHBIX B pPa3JIMYHbIX andaBuTax, ONEPUPOBATH
€IMHUIIAMH U3MEPEeHUsT HH)OPMAITMOHHOTO 00BhEMa M CKOPOCTH TIEpeaayy JaHHBIX;

OLICHWBAaTh W CpPaBHHUBATh pa3MEpbl TEKCTOBBIX, TpaHUUECKNX, 3BYKOBHIX (ailJloB U
BUJ1€0(aNTIOB;

IOPUBOANUTH TPHUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUS U TIepegadyd HHGOpMaIUH,
CPaBHUBATh UX KOJMUYECTBEHHBIE XapaKTEPUCTUKH;

BBIJICJIATE OCHOBHBIE ATalbl B MCTOPHUH W TIOHUMATh TEHICHIIMH PAa3BUTHS KOMITBIOTEPOB M
MIPOrpaMMHOTO 00€CTICUCHHUST;

MOJIy4aTh ¥ MCIOJB30BaTh HH(POPMAIIHIO O XapaKTEPUCTUKAX NEPCOHATBHOTO KOMIIBIOTEPA U €r0
OCHOBHBIX 3JIEMEHTaX (IIpoIieccop, OnepaTuBHas MaMsTh, JOJITOBPEMEHHAs MaMATh, YCTPOWCTBA
BBO/Ia-BHIBO/IA);

COOTHOCHTD XapaKTEPUCTUKH KOMITBIOTEPA C 33a4aMHt, PEIIaeMbIMHU C €T0 TTOMOIIBIO;
OpPUEHTHPOBATHCSI B MEPAPXUUYECKON CTPYKType (aiioBOM CHUCTEMBI (3alUCBHIBATH MOJHOE UMS
¢aiina (karanora), myTh K Qaiiny (kaTajgory) o UMEILIEeMycsl ONUCaHUIO (ailIoBON CTPYKTYpPHI
HEKOTOPOT0 MHPOPMAITMOHHOTO HOCUTEIIA);

paboTath ¢ (HaitsIoBO CUCTEMON MEPCOHATBLHOTO KOMITBIOTEPA C UCIIOIH30BaHUEM IpadUIeCKOro
uHTepdeiica, a UMEHHO: cO3/1aBaTh, KONUPOBATh, NEpeMeNIaTh, NEPEUMEHOBBIBATh, YAAIATh U
apXUBHUPOBATH (ailsIbl U KaTaJOTH, UCIOIH30BATh AHTUBUPYCHYIO IIPOTPAMMY;;

NpPEACTaBIATh  PE3yNbTaThl  CBOGH  JEATEIILHOCTH B BHUJAE  CTPYKTYPHPOBAHHBIX
WITIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEAHWHBIX TPE3CHTAIIHN;

UCKaTh MHpopMauuio B MlHTEpHETE (B TOM 4MCIIE, MO KIIOYEBBIM CIOBAaM, IO W300pa’keHHIO),
KPUTUYECKH OTHOCUTBCA K HaWICHHOW MH(pOpMaIMM, OCO3HABas OMACHOCTb JUIS JIUYHOCTU U



o01miecTBa pacHpOCTpaHEHUsl BPEIOHOCHOM HH(OpPMALMU, B TOM 4YHUCIE SKCTPEMHUCTCKOIO MU
TEPPOPUCTUYECKOTO XapaAKTEPA;

IIOHMMATb CTPYKTYPY aJIpECOB BEO-pECypCOB;

HCII0JIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIHN;

coburoiaTh TpeOOBaHUs OE30MIaCHOM IKCIUTyaTallui TEXHUYECKUX CPEACTB MH()OPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHH, COOMIONaTh  CETEeBOW  ATHKET, ©0a30Bble  HOPMBI
UH(POPMALIMOHHOM 3TUKM M TpaBa MpHU paboTe C NPUIOKEHUSIMH Ha JIOOBIX YCTPOHCTBaxX M B
WutepHere, BIOMpaTh O€30MacHbIe CTPATErMU IOBEJCHUS B CETH;

OPUMEHATh METOJbl NPO(PUIAKTUKYA HEraTUBHOIO BIMSHHUSA CPEACTB HH(MOPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUHA Ha 3J0POBBE MOJIb30BATENS.

K koHuy o0yuenus B 8 ki1acce y odyyarorerocst 0y1yT cpopMHUpPOBAHBI CIETYIOLINE YMEHUS:
NOSICHATh Ha NPUMEpax pas3iudus MEXKIY MO3MIMOHHBIMA M HENO3ULHUOHHBIMU CHUCTEMAaMU
CUMCIICHUS;

3anMchbiBaTh U CpaBHUBATH Lienble ynciaa or 0 1o 1024 B pa3nuuHbIX MNO3UIMOHHBIX CHCTEMax
CUHCIIEHUS (C OCHOBAHUAMM 2, 8, 16), BEINONHATE apu(METUYECKHIE ONepalluy HaJl HUMU;
pacKpbIBaTh CMBICI IIOHSATHM «BBICKA3bIBAHUE», (IOTHYECKAs OIEpalus», <«WJIOTMYECKoe
BBIpAXKECHHEY;

3alMChbIBaTh JIOTMYECKUE BBIPAKEHUS C UCIOJIb30BaHUEM JU3BIOHKIMH, KOHBIOHKIUH H
OTPULIAHUS, OIPENEIATh HMCTUHHOCTb JIOTMYECKMX BBIPAKEHUH, €CIM W3BECTHBI 3HAYCHUS
UCTMHHOCTH BXOJIIMX B HEr0 MEPEMEHHBIX, CTPOUTh TaOJIMIIBI HCTUHHOCTHU JUIS JIOIMYECKHX
BBIPAKECHMI;

PacKpbIBaTh CMBICI MOHSTUM «HMCIOJIHUTENbY, «AJITOPUTMY, «IIPOTpaMMay, MOHUMAs PasHUIY
MEXy yInoTpeOIeHneM 3TUX TEPMUHOB B OOBIIEHHOM peur U B UH(OpPMATHKE;

OIHUCBIBATh AJITOPUTM pEIIEHUsS 3a/a4d Pa3IMYHbIMU crioco0amMH, B TOM 4HuClle B BHJE OJOK-
CXEMBI;

COCTaBJISITh, BBIIOJIHATH BPYYHYIO M HA KOMITBIOTEPE HECIIOKHBIE aITOPUTMBI C UCIIOIb30BAHUEM
BETBJICHUN M LMKIOB I YHOpaBiIeHUS HCHOJIHUTENsAMHU, TakuMu kak Pob6or, Yepemnamika,
YepréxHUK;

WCIIOJIb30BaTh KOHCTAHTBI M IIEPEMEHHBIE PpA3JIMYHBIX THUIIOB (YHCIOBBIX, JIOTHYECKHX,
CHUMBOJIbHBIX ), @ TAK)KE COJIEPrKaIllMe X BBIPAXKEHHUS, UCIIOIb30BaTh ONEpaTop NPUCBAUBAHUS;
MCIIOJIb30BaTh MPH pa3pabOTKe MpOorpaMM JIOTUYECKHE 3HAYEHHs, ONEpalli U BBIPAXKEHUS C
HUMU;

AQHAIN3UPOBATh TPEUIOKEHHBIE AJNTOPUTMBI, B TOM YHCJIE ONPENENITh, KaKUE€ PpEe3YIbTaTbl
BO3MO>KHBI MPU 33JJaHHOM MHO>KECTBE UCXO/IHbBIX 3HAUYEHU;

CO371aBaTh M OTJIAXKHBATh MPOTPAMMbI Ha OJHOM U3 SI3BIKOB mporpammuposanus (Python, C++,
[Tackane, Java, C#, IlkonbHbII AnropurMudeckuil SI3bIK), peanu3yrolue HEeCIOKHbIE
QITOPUTMBI 00PAa0OTKM YHUCIIOBBIX JAHHBIX C MCIOJIb30BaHMEM ILIMKIOB M BETBJICHUH, B TOM
YUCJIE PEATM3YIOUIUME IPOBEPKY JIEIUMOCTH OJHOTO LEJIOr0 YHCiaa Ha JPYyroe, IpPOBEPKY
HaTypaJbHOI'0 YKCIIA HAa IPOCTOTY, BBIACICHHUS LU(P U3 HATYPaIbHOIO YUCIIA.

K koHIty 00ydenus B 9 kjacce y o0yuaromierocst OynyT cOopMUpPOBaHBI CIACAYIONINE YMEHHUS:
pa3OuBaTh 3a7aud Ha MOJ3aJaud, COCTABJIATh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE
HECJIO)KHBIC aJITOPUTMBI C MHCIIOJNB30BAHMEM BETBJICHHMM, ILMKIOB M BCIIOMOTAaTEIIBHBIX
QITOPUTMOB JUISI YIIPABJICHUS UCTIOJIHUTENSIMH, TaKUMH Kak Po6oT, Uepenarika, YepTExXHUK;



COCTaBJISITh M OTJAXHUBATh MPOTPAMMBI, PEATM3YIOUIME THUIIOBBIE aJITOPUTMBI 00PabOTKU
YHCIIOBBIX TOCJIEIOBATEIILHOCTEH WM OJJHOMEPHBIX YHCIIOBBIX MACCUBOB (TIOMCK MaKCUMYMOB,
MHUHUMYMOB, CYMMBbI WJIM KOJIMYECTBA SJIEMEHTOB C 3a/JIaHHBIMU CBOWCTBAMH) Ha OJIHOM W3
s36IKOB porpammupoBanus (Python, C++, Ilackais, Java, C#, IIKoapHBIH AJIrOpPUTMHYECKUI
S3bIK);

pPacKpbIBaTh CMBICT TIOHSITHH «MOJENb», «MOACITUPOBAHUE», ONPEICISITh BHUABI MOJEICH,
OIICHUBAThH aJICKBATHOCTH MOJICIN MOJICIIUPYEMOMY OOBEKTY U LEJISIM MOJICITHPOBAHUS;
UCIIONIb30BaTh Tpadbl M JepeBbs Ui MOACIUPOBAHUSA CHUCTEM CETEBOW U HEpapXHuecKOon
CTPYKTYpPBbI, HAXOUTh KpaTyaimuii nyTh B rpade;

BEIOMpaTh CIIOCOO MPECTABIICHUS TAHHBIX B COOTBETCTBHH C MTOCTABICHHOM 3aaueii (TabauIsl,
CXEMBbI, rpaduKy, IUarpaMMbl) C HCIOIH30BAHUEM COOTBETCTBYIOIIMX MPOrPAMMHBIX CPEICTB
00pabOTKH JaHHBIX;

WCIIOJIb30BaTh AJIEKTPOHHBIE TAOJIMIBI AJii 00pabOTKM, aHANIM3a M BHU3yalU3alldd YHCIOBBIX
JAHHBIX, B TOM YHCJIE C BBIICJICHUEM JUara30Ha TAOJMIBI U YIIOPSI0OYMBAHUEM (COPTUPOBKOWA)
€r0 2JIEMEHTOB;

CO3/1aBaTh U MPHUMEHSTH B AJIEKTPOHHBIX TaOnuuax Gopmysbl Ajid pacuy€TOB C MCHOJIB30BaHUEM
BCTPOGHHBIX apuPMeTHUecKuX (YHKIHUH (CyMMHpPOBAHUE M TOJCYET 3HAYCHHUH, OTBEYAIOIIUX
3aJJaHHOMY YCJIOBHIO, CpelnHee apu(MeTHYecKoe, MOUCK MAaKCHMAaJIbHOTO W MHHHUMAIIBHOTO
3HAUCHU), A0COIIOTHOM, OTHOCUTEIILHOM, CMEIIIAHHOH a/Ipecallvy;

MCIIOJIb30BATh AJIEKTPOHHBIE TAOJIUIIBI JIJISl YUCICHHOTO MOJEIUPOBAHMS B MPOCTHIX 3a7adyax W3
pa3HbIX IPEeIMETHBIX 00JIacTell;

UCIIOJIb30BAaTh COBPEMEHHBIC HHTEPHET-CEPBUCHI (B TOM YHCIIC KOMMYHHKAI[MOHHBIC CEPBUCHI,
00JIa4HbIe XPAHWIUIIA JAHHBIX, OHJAWH-IPOTPAMMBI (TEKCTOBBIE M TrpapUYecKHe PeaaKTOPHI,
cpensl pa3paboTKH)) B yueOHOM U TOBCETHEBHOM JIEATEIHHOCTH;

OPUBOJIUTH  MPUMEPHl  HCIOJB30BAaHUS  TeOMH(OPMAIIMOHHBIX  CEPBHUCOB,  CEPBUCOB
TOCYJapPCTBEHHBIX YCIyT, 00pa30BaTEeIbHBIX CepBUCOB VMHTEpHETa B yUeOHON M MOBCEIHEBHOM
JIeSITEIIBHOCTH;

HCIIONIb30BaTh PA3MYHbIE CPEJCTBA 3alUTHI OT BPEJOHOCHOTO MPOTPAMMHOIO OOECTeueHus,
3allUIIaTh TEPCOHAJIbHYI0 HH(OpPMAIMIO OT HECAHKIMOHUPOBAHHOTO JOCTyNa U €ro
MOCIICACTBHM (pa3rJIallieH s, IIOAMEHBI, YTPATHI JIAHHBIX) C Y4ETOM OCHOBHBIX TEXHOJOTHYECKHIX
U COIUAIBHO-TICUXOJIOTHYECKUX  AaCIIeKTOB HCIOJb30BaHUS ceth MHTepHeT (ceTeBas
AHOHMMHOCTh, UU(POBON clel, ayTeHTHUYHOCTh CYOBEKTOB ¥ PECYpPCOB, OIMACHOCTH
BPEJOHOCHOTO KOJ1a);

pacrio3HaBaTh MOMBITKA M MIPEAYIPEKIATh BOBICUCHUE Ce0Sl U OKPYKAIOIINUX B JCCTPYKTHBHBIC
U KpUMHUHAJIbHBIE (DOPMBI CETEBOM aKTUBHOCTH (B TOM 4HCIIe KHOEPOYJUTMHT, (PUIIKHT).
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