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7 KJIACC

Mudposas rpaMoTHOCTH

KomnbroTep — yHuBepcajibHOE YCTPOMCTBO 00PadOTKHU JAHHBIX

KomnbroTep — yHHBepcallbHOE BBIUMCIUTENIBHOE YCTPOUCTBO, padoTatoliee 1o nporpamMmme. THIibl
KOMIIBIOTEPOB:  MEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE KOMIIBIOTEPBI, CYIEPKOMIIBIOTEPHI.
MoOusbpHBIE YCTPOKCTBA.

OcHOBHbIE KOMIIOHEHTHl KOMIIbIOTEpa M MX Ha3zHadeHue. Ilpoueccop. OmnepaTuBHas u
JOJIrOBpEMEHHAsl MaMATh. YCTpoWcTBa BBOAAa M BbiBoJa. CEHCOpHBIM BBOJA, NAaTUMKU MOOMIIBHBIX
YCTPOHCTB, CPEe/ICTBA OMOMETPUIECKON ayTeHTU(DUKAIUH.

Hcropus pa3BUTUS KOMIIBIOTEPOB M MPOrpaMMHOro obecredeHus. I1okoneHus: KOMIbIOTEPOB.
CoBpeMeHHbIE TEHICHIIUN PAa3BUTUS KOMIIBIOTEPOB. CylepKOMIIBIOTEPHI.

[TapannenbHble BBIYACICHUS.

Ilepconanbublii KoMmnbroTep. [Ipolieccop 1 ero XapakTepuCTUKHU (TaKTOBask 4aCTOTA, pa3psiAHOCTD).
OneparuBHasg namsaTh. [lonroBpemeHHass maMaTb. YCTpoilcTBa BBOJa M BbIBojAa. OOBEM XpaHUMBIX
JAHHBIX (ONepaTHBHAs MaMATh KOMIIBIOTEPA, KECTKUH U TBEPAOTENbHBIM AMCK, MMOCTOSIHHAs NaMsTh
CMapT(OHa) U CKOPOCTh OCTYIA AJIsl Pa3JIUUHBIX BUIOB HOCUTENEH.

TexHuka 6€30MacCHOCTH U IIpaBHJia pabOTHI HA KOMIIBIOTEPE.

IIporpammbl 1 1aHHBIE

IIporpammHoe obecniedenue komnbiotepa. Ilpukinannoe nporpammuoe odecneuenue. CrucreMHoe
nporpaMMHoe obecrieueHue. Cucrembl nporpammupoBaHusi. [IpaBoBas oxpaHa MporpaMM U JaHHbIX.
becriathbie u ycnoBHO-0eciiaTHbIe MporpaMMbl. CBOOOAHOE MPOrpaMMHOE OOeCIieUeHHE.

@aiinbl ¥ nanku (katanoru). IlpuHnune! nocrpoenus gaitnossix cucreM. IlonHoe umsa ¢aitna
(mankm). ITyTs K daitny (manke). Pabota ¢ daitnamMu u kataaoramu cpeICTBaMU ONEPAIMOHHON CUCTEMBI:
CO3/1aHKE, KOIMPOBAaHUE, NEepeEMEIEHUE, IEPEMMEHOBaHNE U yaajaeHue (aiaoB M Manok (Karajaoros).
Tunsl ¢aiinos. CpoiicTBa QaitioB. XapakTepHble pa3Mepsl (ailiioB pa3IMUHbIX THUIOB (CTpAaHUIA TEKCTA,
3JIEKTPOHHAsi KHUra, (poTorpadus, 3anuch NECHU, BUICOKIUI, MTOJIHOMETPAXHBIN (HUIbM). ApXUBaIUs
naHHbIX. Mcnonp3oBaHue nporpaMMm-apxusatopoB. Paitnossiit menemkep. [louck ¢aitno cpeacrtBamu
ONEPaMOHHON CHCTEMBI.

KomMmmbproTepHbie BUPYCBHI U IpYrH€ BPEJOHOCHBIE IpOrpaMMBl. [TporpaMMBl Ji1s 3aIIUTEI OT BUPYCOB.

KomnbrorepHsbie cetn

OOwenunenne kommbioTepoB B ceTh. Cerb MHrepHeT. BebG-cTpanuna, Beb6-caiir. CtpykTypa
aapecoB BeO-pecypcoB. bpayzep. [louckoBsie cuctemsl. [Tonck nHGOpMAIIMH TTO KITFOYEBBIM CJIOBAM H 10
n300paxeHuto. JJoctoBepHOCTh MHPOPMAINH, [TOJIy4eHHOH U3 MHTepHeTa.

CoBpeMeEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKALIUH.

CereBoil THKeT, 6a30Bble HOPMbI MH(OPMAIIMOHHON THKH M INpaBa npHu padorte B MHTepHere.
Crpareruu 6e3omnacHoro nosezeHus B IuTepHere.

Teopernyeckne 0CHOBBI HH(POPMATUKHI

Nudpopmanus u uHpopManOHHBIE NPOLECCHI

WNudopmanus — 0THO U3 OCHOBHBIX MTOHITUH COBPEMEHHOMN HAYKH.

WNudopmanus kak cBeACHUs, IpeIHA3HAYEHHbIE JIUIsl BOCIIPUATHS YeJIOBEKOM, U HH(pOpMaIus KakK
JaHHbIE, KOTOPbIE MOTYT OBITH 00pa0OTaHbl aBTOMAaTU3UPOBAHHON CUCTEMOH.

JIMCKpPEeTHOCTh JaHHBIX. BO3MOXHOCTh ONMUCaHUS HEMPEpPHIBHBIX OOBEKTOB M IPOILIECCOB C
MTOMOUIBIO JUCKPETHBIX JAHHBIX.

NudopmanonHsle mporecchl — MPOILECChl, CBA3aHHBIE C XpaHEHHEM, IpeoOpa3oBaHUEM H
nepenayei JaHHbIX.

IIpencrasaenne undgopmanumn

CumBon. Andasur. MomaocTs andasuta. PazHooOpasue s361k0B 1 anaButoB. EcTecTBeHHBIE 1
¢dopmanpHble S3bIKH. AJ(PAaBUT TEKCTOB Ha pycCKoM si3bike. JIBomunblil andasut. KommdectBo
BCEBO3MOXHBIX CJIOB (KOZOBBIX KOMOMHaNWi) (PUKCHUpPOBaHHOW MJJIMHBI B JBOMYHOM ali(haBUTE.



[TpeoOpazoBanue moboro andaBura K ABOMYHOMY. KOJIMUECTBO pPa3IUYHBIX CIIOB (PUKCHPOBAHHOM
JUTMHBI B alipaBUTE ONPEIeTEHHON MOLTHOCTH.

KoaupoBanue cuMBOJIOB OlHOTO andaBUTa C MOMOUIbIO KOJOBBIX CIIOB B IpYroM aidaBuTe,
KO/I0Basl TabJInIa, JeKOIUPOBaHHE.

JBoununsnii kon. IlpencraBieHre MaHHBIX B KOMIIBIOTEPE KAaK TEKCTOB B JIBOMYHOM ai(aBUTE.

NudopmannonHsiii 00béM NaHHBIX. BUT — MUHMMaIbHAS €AMHHIIA KOJIWYECTBA HHPOPMAIUU —
IBOWYHBIN pa3psia. Enununel uzMepenus: nHopmannoHHoro o0béma naHHBIX. but, 6ailT, Kuinobair,
Mera0aiT, rurabamr.

CkopocTb niepesjaun JaHHbIX. ENMHUIBI CKOPOCTH NepeIayu TaHHbIX.

KomupoBanue TtekcroB. PaBHoMepublii koa. HepaBuomepubiii koa. KoaupoBka ASCIIL
Bocemubutasie komupoBku. llonsitne o koampoBkax UNICODE. JlekoaupoBanue cooOIIeHui c
MCIOJIH30BAaHUEM PAaBHOMEPHOTO U HEpaBHOMEPHOTO Koja. MHpopMannoHHblil 00bEM TEKCTA.

Uckaxxenue nndopmanuu npu nepeaaye.

Oob1ee mpencTaBieHue 0 HUPPOBOM MPEICTABICHUN ayAHUOBU3YyaIbHBIX U JPYTUX HEMPEPHIBHBIX
JTAHHBIX.

Komuposanue npera. [{BeToBeie Mogenu. Moaens RGB. I'mybuna kogupoBanwus. [Tamurpa.

PactpoBoe u BekTOpHOE mpezacTaBieHue nzoOpaxenuil. [lukcens. OueHka MHPOPMAITMOHHOTO
00BbEMa rpaduuecKux JaHHBIX IS PACTPOBOTO U300paKEHUS.

Konuposanue 3Byka. Pa3psinHocTs 1 yactoTa 3anucu. KoiamuecTBo KaHalIOB 3aIUCH.

OueHKa KOJIMYECTBEHHBIX MMapaMETPOB, CBSI3aHHBIX C MPEJICTABIEHUEM M XPAaHEHHUEM 3BYKOBBIX
(aiinos.

HNHpopManMoOHHBIE TEXHOJIOTHHI

TexcToBbIE JOKYMEHTBI

TexcToBbIE TOKYMEHTHI M MX CTPYKTYpPHBIE SJIEMEHTHI (CTpaHu1la, ab3all, CTpOKa, CII0BO, CHMBOI).

TexcToBbIil poLiecCOp — UHCTPYMEHT CO3AaHUs, PEIAKTUPOBAHUS U (DOPMATHUPOBAHUS TEKCTOB.
[IpaBuia Habopa Tekcrta. PenakrtupoBanue Tekcra. CoiictBa cumBojioB. Ilpudrt. Tunsl mpudron
(pyOneHsbie, ¢ 3aceYKaMu, MOHOIIMPHHHBIE). [Tomy)upHOE U KypcuBHOE HauepTanue. CBOWCTBA ab3alieB:
TpaHuIlbl, a03alHBId  OTCTYI, WHTEpPBal, BblpaBHUBaHHME. I[lapamerpsl cTpanuipl. CTuineBoe
(dbopmaTHpoBaHHE.

CrpykTypupoBaHie HHPOpPMAIMK C IOMOIIBIO CIIUCKOB U Tabaul. MHOrOypOBHEBBIE CIIHCKH.
Jlo6aBneHue TabIuIl B TEKCTOBBIE JOKYMEHTHI.

BcraBka n3o0paxeHuii B TEKCTOBbIE TOKyMeHThl. OOTeKaHne n300pakeHui TeKkCToM. Brirouenue
B TEKCTOBBIH JIOKYMEHT Auarpamm, ¢opmys, HyMepaluu CTpaHUL], KOJOHTUTYIIOB, CChUIOK M JPYTUX
JJIEMEHTOB.

IIpoBepka mnpaBomnucanusi. PaccraHoBka mnepeHocoB. ['oigocoBoil BBoa Tekcra. Omnruyeckoe
pacriozHaBaHue Tekcta. KomnbroTepHblil mepeBo. Mcnonb3oBanue cepBucos MHTepHeTa 1t 00paboTKu
TEKCTa.

Komnbrorepuasi rpaguka

3HAKOMCTBO € rpaguueckuMH penakropamu. PactpoBbie pucynku. Mcnonb3oBanue rpaguueckux
MIPUMHUTHUBOB.

Omnepanyu pelakTUpPOBaHHUs TpapUUecKUX OOBEKTOB, B TOM 4Hcie HHU(POBBIX QoTorpaduii:
U3MEHEHHEe pa3Mmepa, oOpe3ka, OBOpPOT, OTpakeHHe, paboTa ¢ obnacTaMu (BbIAETICHUE, KOMMPOBAaHUE,
3aJIMBKa LIBETOM), KOPPEKIIMSI LIBETA, IPKOCTU U KOHTPACTHOCTH.

Bekropnas rpaguka. CoznaHue BEKTOPHBIX PUCYHKOB BCTPOSHHBIMH CPEJICTBAMHU TEKCTOBOI'O
Mporieccopa WiH IPyrux mporpaMm (MpuioxkeHuii). JlobaBiaeHne BEKTOPHBIX PUCYHKOB B JOKYMEHTHI.

MyabTHMeIHHHBbIE Pe3eHTAlul

[TogroroBka MynbTUMEAUHHBIX Tpe3eHTanuid. Cnaiin. [loOaBmeHue Ha ciaijg TeKcTa H
n300paxeHuii. Pabota ¢ HECKOIBKUMH CIIaii1aMu.

JloGaBrieHne Ha ClIali]l ayIMOBU3YAJIbHBIX JTAHHBIX. AHUMAIUs. | UIIepCChUIKH.
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Teoperuuyeckne 0CHOBbI HH(POPMATUKHI

CucreMbl CHUCIEHUSA

Heno3uimonHble U TMO3UIIMOHHBIE CUCTeMBbI cuuciieHus. AndaBut. OcHoBanue. Pa3BéprHyTas
¢dbopma 3ammcu uucna. [lepeBoq B JECATHUUHYIO CHUCTEMY 4YHCEl, 3alMUCAaHHBIX B JIPYIMX CHCTEMax
CUHCTICHUS.

Pumckas cucrema cuncineHus.

JBouuHas cuctema cuucieHud. [lepeBon nensix uncen B npeaenax or 0 qo 1024 B ABOMYHYIO
cucteMy cuncieHusa. Bocbmepuunas cucrema cunciieHus. [lepeBon uncen u3 BOCbMEpUYHON CUCTEMBI B
JBOMYHYIO M JIECATHUHYIO cucteMbl U oOpaTtHo. lllectHaanarepuunas cucrema cuucieHus. IlepeBoa
yuceNl M3 MIECTHAALATEPUYHONM CHUCTEMBbl B JBOMYHYIO, BOCBMEPUUHYIO U JECATUYHYIO CHUCTEMBI U
oOparHo.

ApudmeTrueckue onepamyy B ABOUYHON CUCTEME CUHCIICHUSI.

DJIeMeHThl MAaTeMAaTHYeCKOM JIOTHKH

Jlornueckue BhICKa3bIBaHMs. JIornueckue 3HaUC€HUS BBICKA3bIBAHUM. DJIEMEHTapHbBIC U COCTABHBIE
BbICKa3bIBaHusA. Jlornueckue omnepanuu: «u» (KOHBIOHKIUS, JIOTUYECKOE YMHOXKEHHUE), I
(IM3BIOHKIUS, JIOTMYECKOE CIIOKEHUE), «He» (Jlorhdeckoe oTpulianue). [IpuopuTeT IOruuecKux
onepauuii. OnpeneneHre HNCTUHHOCTH COCTaBHOTO BBICKA3bIBAHMS, €CJIM HW3BECTHbI 3HAYEHUS
HMCTUHHOCTH BXOJSIIMX B HEro 3JIEMEHTAapHBIX BbICKa3zbiBaHWil. Jlormdyeckue BwipaxkeHus. [IpaBuia
3aIMCH JIOTHYECKHUX BhIpakeHui. [TocTpoeHre TabauI] HCTUHHHOCTH JIOTUYECKUX BBIPAKCHHM.

Jlornueckue neMeHThl. 3HAKOMCTBO C JIOTUYECKMMH OCHOBAMH KOMITBIOTEPA.

AJITOPUTMBI ¥ IPOrPAMMUPOBAHUE

HcnoJHUTEIHN M QJTOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIIUA

[lonsatue anropurma. VcnonHutenu airopuTMoB. AJNTOpUTM KaK I[UIAH  YIpaBJICHUS
HCIIOJTHUTEJIEM.

CpoiictBa anroputma. CrocoObl 3amucu  anropuTMma (CIOBECHBIH, B BHJE OJOK-CXEMBI,
nporpamma).

AnroputmMuueckue KOHCTpyKUMH. KoHCTpykumst «ciepoBaHue». JIMHEHWHBIH — alropuTM.
OrpaHMue€HHOCTh  JIMHEWHBIX  aJTOPUTMOB:  HEBO3MOXHOCTh  IMPEAYCMOTPETh  3aBUCUMOCTH
MOCJIEIOBATEILHOCTH BBITIOTHAEMBIX IEUCTBHI OT UCXOJIHBIX TAHHBIX.

KoHcTpyKius «BeTBII€HHEY: TIOTHAS U HEMoaHas GopMbl. BeIMoTHEHNe U HEBBITTOJIHEHUE YCIOBHS
(MCTUHHOCTb U JIOKHOCTh BbICKa3bIBaHus). [IpocThie U COCTaBHBIE YCIOBHUSL.

KoHCTpyKITHs «TTOBTOPEHUS»: ITUKIIBI C 3aJIaHHBIM YHUCIIOM IMIOBTOPEHUH, C YCIIOBUEM BBITIOJIHEHHS,
C IEPEMEHHOM IUKIIA.

Pa3pabotka 11 hopManbHOTO UCTIOTHHUTENS alTOPUTMA, PUBOISIIETO K TpeOyeMOMy pe3yiabTaTy
MIPU KOHKPETHBIX UCXOTHBIX TaHHBIX. Pa3paboTka HECIOKHBIX aTOPUTMOB C UCTIOIB30BaHUEM ITHKJIOB U
BETBJIICHUM Il yrpaBieHUs (OpPMaIbHBIMA HCIIOJHHUTEISIMH, TakuMH Kak PoOor, Yepenarika,
UeptéxHuk. BeimogHeHNE alTOPUTMOB BPYUHYIO U Ha KOMIbIOTepe. CHHTAKCUYECKUE U JIOTHYECKUE
omuOku. OTKa3kbI.

SA3bIK IpOrpaMMHpOBaHNUA

Azpik nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkompHBIN AJNTOpUTMHUYECKHI
S3bIK).

Cucrema nmporpaMMHPOBAHUS: PEAAKTOP TEKCTa MPOTPaMM, TPAHCIATOP, OTJIATIHK.

[Tepemennas: tum, uMms, 3HaueHue. [{enpie, BEIeCTBEHHBIE H CHMBOJIbHBIC TIEPEMEHHBIE.

OmnepaTop npucBauBanus. ApupMeTHIECKIE BRIPAKEHUS U MOPSAIOK X BhIYHCIIeHHs . Orneparuu ¢
LETIBIMH YHCIAMU: LETOUNUCIECHHOE JIEJIEHNE, OCTATOK OT JCJICHHUS.

Bernenusi. CocraBHble YCIOBHUSL (3alUCh JIOTUYECKUX BBIPAXKEHUUA HA HU3Yy4aeMOM S3bIKE
nporpaMMupoBanus). Haxoxaenne MUHMMyMa 1 MaKCUMyMa U3 JABYX, TPEX U 4EThIpEX uuceln. Pemenue
KBaJPaTHOT'O YPABHEHUS, UMEIOILIETO BEIIECTBEHHBIE KOPHH.



JuanoroBass OTIagka IMPOrpaMM: IIOIIATOBOE BBHIIOJHEHHUE, IPOCMOTpP 3HAYCHWM BEIUYMH,
OTJIEI,Z[O‘-IHI:Iﬁ BBIBO/, BBI60p TOYKH OCTaHOBA.

Hukn ¢ ycnoBueM. Anroput™ EBkinaa ns HaXokIeHUS HAMOOJbIIEro OOIIero JEIUTENs ABYX
HaTypaJIbHBIX uKces. Pa30ueHue 3anucu HaTypajabHOTO YKcia B MO3UIIMOHHONW CHCTEME C OCHOBaHHUEM,
MEHBIIINM UITU paBHBIM 10, Ha OTJENbHBIE TH(PHI.

[ukn ¢ nepeMeHHON. AJTOpPUTMBI IPOBEPKU JEIMMOCTH OJHOTO IIEJION0 YHUClIa Ha JIPYyroe,
MIPOBEPKU HATYPaJIbHOTO YKCIa Ha IPOCTOTY.

OOpaboTka CUMBOJIbHBIX JaHHbIX. CHUMBOJIbHBIE (CTPOKOBBIE) mepeMeHHble. [locuMBobHAS
obpaborka ctpok. Ilogcu€r 4acTOTHl MOSBIEHUS CHMBOJIA B CTpOKe. BcTpoeHHbIe (QYHKUIMU JUIS
00pabOTKHU CTPOK.

AHaJIM3 aJITOPUTMOB

Omnpenenenre BO3MOXKHBIX Pe3yJIbTaTOB pabOThl alfOPUTMa MPHU JTaHHOM MHOKECTBE BXOJHBIX
JAHHBIX, OMPE/IEIEHNE BO3MOKHBIX BXOJIHBIX JaHHBIX, IPUBOSIINX K JAHHOMY Pe3yJIbTaTy.

9 KJIACC

Hu¢posast rpaMOTHOCTH

I'noGanbuas cetb UHTEpPHET U cTpaTeruu 0€30MaCHOI0 NOBeJAeHUs B Heil

I'mobanpHass cers UMurepuer. I[P-ampeca y3noB. CereBoe XpaHeHHE TaHHBIX. MeETOBI
MH/IMBUIYyAJIbHOTO U KOJUIEKTUBHOIO pa3MelleHus HOBoi nHpopmauuu B HTepHeTe. bombine nanHble
(MHTEepHET-aHHbIE, B YaCTHOCTU JJaHHBIE COLIUATIbHBIX CETEN).

[Tonatne 00 mH(pOPMAIIMOHHON 0€30MacHOCTH. YTPO3bl MHPOPMALMOHHOW O€30IMacHOCTH IPH
pabote B r100aibHON CeTH U MeToAbl NMpoTuBoAeiicTBUg UM. IIpaBuna Ge3onacHol ayTeHTH(UKALUU.
3ammra nuyHOM wWHGpopmanmu B HWHTepHere. be3omacHbie crparermu noBeneHus B MHTepHeTe.
[Ipenynpexxaenue BOBICUEHHUS B JIECTPYKTHBHBIE W KPUMHHAJIBHBIE (OPMBI CETEBOW AKTUBHOCTH
(xubepOymIuHT, GUIIUHT U Apyrue GOpPMBI).

Pabora B nHGOpPMAIMOHHOM NPOCTPAHCTBE

Bunel nearensHoctu B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHHUKAIIMOHHbIE CEPBUCHI (TI0YTOBas
ciyx0a, BUJEO-KOH(EPEHI-CBSI3b U JIPYTHe), CIPaBOYHBIE CIYKObI (KapThbl, paclUCaHUs U Jpyrue),
MIOUCKOBBIE CITY>KOBbI, CIIy>KObI OOHOBJIEHHSI POTPAMMHOI0 oOecreueHust U apyrue ciykobl. CepBHUCHI
roCyJapCTBeHHbIX ycnyr. OOnauHble XpaHWwiuina JaHHbIX. CpelncTBa COBMECTHOH pa3paboTKu
JTOKyMeHTOB (oHJaiiH-0(uckl). [Iporpammuoe obecrnieueHne kak BeO-cepBUC: OHJIAMHOBBIE TEKCTOBBIE U
rpaduyeckue peakTophl, Cpelibl pa3paboTKU IPOrpamMMm.

Teopernueckne 0CHOBbI HHPOPMATHKH

MopenupoBaHue Kak MeTO/l O3HAHUS

Mopenb. 3amaum, pemraeMple C TOMOIBI MojenupoBanus. Krnaccudbuxanuu wmojeneit.
Marepuanbible (HaTypHble) U WH(pOpMalMOHHbIE Mozenu. HenpepbeiBHbIE M JUCKPETHBIE MOJEIH.
Wmuranuonnsie Moaenu. Mrpossie Mogenu. OLeHKa aJIeKBaTHOCTH MOJIETH MOJIETUPYEMOMY OOBEKTY U
LEeJISIM MOAETUPOBAHUS.

Tabnuunsie Monenu. Tabnuma Kak MpeaCTaBICHUE OTHOIICHHS.

basb1 nanabix. OT60p B TabIMIIE CTPOK, YIOBIETBOPSIOMIMX 3aJaHHOMY YCIOBHIO.

I'pad. Bepmmna, pedbpo, nyts. OpueHTHUpPOBaHHbIE U HEOPUEHTUPOBaHHbIE Tpadrl. [nuna (Bec)
pebpa. BecoBast marpuna rpada. J[nuHa mytu Mexay BepiinHamu rpada. [Toruck onTuManbHOTO MyTH B
rpade. HauvanpHas BepiinHa (MCTOYHMK) M KOHEYHAs BepIIMHA (CTOK) B OPUEHTHPOBAHHOM TIpade.
Brruucnenne konnuecTBa myTei B HalIpaBJIEHHOM aIfUKIMYECKOM Tpade.

HepeBo. Kopens, BepmmHa (y3en), Juct, pedbpo (ayra) nepesa. Bwicora nepesa. Ilommepeso.
[Tpumeps! ucnionbp30BaHus AepeBbeB. [lepebop BapraHTOB C MOMOIIBIO AEPEBa.

[lonsiTie MareMaTHYEeCKOH MOJENM. 3ajadyd, pEIIaeMble € IIOMOIIbI0 MaTeMaTU4YeCKOro
(KOMIIBIOTEPHOr0) MoAenupoBaHusd. OTiaMYUEe MaTEeMaTHYECKOM MOJENN OT HaTypHOH MOJENIM U OT
CIIOBECHOT'O (JINTEPAaTypHOT0) OMHCAHUS O0BEKTA.



Oranbel KOMIBIOTEPHOI'O MOJEJIMPOBAHMS: ITOCTAHOBKA 3aJaud, IOCTPOEHHE MaTeMaTHYECKON
MOJIEH, IPOrpaMMHas peain3alns, TECTUPOBAHUE, TPOBEAECHUE KOMIIBIOTEPHOIO IKCIIEPUMEHTA, aHAIN3
€ro pe3yNlbTaToOB, YTOUHEHUE MOJEIIH.

AJITOPUTMBI M NPOrpaMMHPOBAaHHE

Pa3zpa0orka aJropuTMoB U NporpamMm

Paz6uenue 3amaun Ha moazagayn. CocTaBlieHHE aJTOPUTMOB M MPOTPAaMM C HCIIOJIb30BaHHEM
BETBJICHUH, LIUKIOB W BCIOMOTraTeJIbHBIX AJITOPUTMOB JIs YIpaBiIeHUs HUcnojgHUTeneM PobOoT miam
JPYTHMH UCIOJIHUTEIIAMU, TaKUMU Kak Uepenamka, YepTEKHUK U JPYTUMH.

TaGnuunble BennuuHbl (MaccuBbl). OpHOMEpHbIE MaccuBbl. COCTaBIEHHUE U OTJIAJKa IIPOrPaMM,
peaTn3yoNIIX THIIOBBIC aJITOPUTMBI 00pabOTKH 0THOMEPHBIX YHCIOBBIX MACCHBOB, HA OJTHOM U3 SI3bIKOB
nporpammupoBanusi (Python, C++, Ilackamp, Java, C#, IIkoapHbIi AJTOPpUTMUYECKHNA SI3BIK):
3aI10JIHEHUE YHUCIOBOTO MAacCHBa CIIy4alHbIMU YHUCIIAMHU, B COOTBETCTBUU C (POPMYIION UM IyTéM BBOJA
qlcell, HAXOKJECHUE CyMMbI 3JIEMEHTOB MAacCHBA, JIMHEHHBIM IOUCK 3aJJaHHOIO 3HAUEHUS B MACCUBE,
MOJCYET AIIEMEHTOB MACCHBA, YJOBJIETBOPSAIOIIMX 33JaHHOMY YCJIOBMIO, HaXOXICHUE MUHUMAJILHOTO
(MakcuMasbHOr0) 351eMeHTa MaccuBa. COpTHPOBKAa MacCHBa.

OO0paloTka NMOTOKAa MAHHBIX: BBIYMCICHHE KOJIMYECTBA, CYMMbI, CPEAHEro apu(MeTHuecKoro,
MUHUMAJIBHOIO M MaKCHUMAJIbHOI'O 3HAYEHUS DJIEMEHTOB IIOCIIEJOBATEIBHOCTH, YIOBJIETBOPSIOIINX
3aJIaHHOMY YCJIOBHIO.

YnpasJiieHue

Vnpasinenue. Curnan. O6paTtHas cBs3b. [lonyuenue curHanoB oT HUPPOBBIX JaTYUKOB (KacaHHUs,
paccTosiHus, CBETa, 3ByKa U Apyroro). IlpuMeps! ncnonp30BaHus NpUHLKIIA OOPAaTHOM CBS3HU B cUCTEMAX
YIpaBJIEHUS TEXHUYECKUMHU YCTPOHCTBAMH C ITOMOIIBIO JATYUKOB, B TOM YHCJIE B pOOOTOTEXHUKE.

IIpumepbl pOOOTH3UPOBAHHBIX CUCTEM (CHCTEMa YIpaBleHHUs JABMKEHHMEM B TPaHCIOPTHON
CUCTEME, CBapO4Has JIMHUSA aBTO3aBOJA, ABTOMAaTHU3MPOBAHHOE YIPABIECHUE OTOIUIEHUEM JIOMa,
aBTOHOMHAs CHCTEMa yNPaBJICHUs TPAHCIIOPTHBIM CPEJCTBOM U APYTUE CUCTEMBI).

NHpopmManMoOHHBIE TEXHOJIOTHH

DJIEKTPOHHBIE Ta0THIbI

[Tonatue 00 37€KTPOHHBIX Tabiuuax. TUMbl JaHHBIX B sSYEHKax 3JIEKTPOHHOW TaOIMIIbL.
PenaktupoBanve u QopmarupoBanue Ttabnuiu. BcerpoeHHble GyHKIUU i1 TOMCKAa MaKCHMyMa,
MUHUMYyMa, CYMMbI U cpenHero apudmernyeckoro. COpTUpOBKa JAHHBIX B BbIJCIEHHOM JHala3oHE.
[Toctpoenune muarpaMm (THCTOrpamMMa, KpyroBas auarpamMma, TodeuHas avarpamma). BeiGop Ttuma
JUarpaMMBbl.

IIpeoOpasoBanue ¢opmyn npu konmupoBaHuU. OTHOCUTENbHas, aOCOJIOTHAsE W CMeEIIaHHas
azpecanys.

VYCoBHBIE BBIUHCICHHUS B AJIEKTPOHHBIX Tabmuuax. CymMMmHpoBaHHME M TOJCYET 3HAYCHHH,
OTBEYAIOLINX 337aHHOMY ycloBHI0. OOpaboTka 60IbIINX HAOOPOB JaHHBIX. YKCIIEHHOE MO/IETMPOBAHNE
B DJIEKTPOHHBIX TaOIMIIAX.

NudopmanuoHHbie TEXHOJIO0TMH B COBPEeMEHHOM 00111ecTBe

Ponb nHpOpMaLIMOHHBIX TEXHOJIOTUN B Pa3BUTUN YIKOHOMUKH MHpPA, CTpaHbl, perioHa. OTKPHIThIE
o0pa3zoBaTenbHbIE PECYPCHI.

[Ipodeccun, cpszanHble ¢ HHPOPMATHUKOM W MHGOPMAIMOHHBIMU TEXHOJOTHSIMU: BeO-nu3aiiHep,
MIPOrPaMMHUCT, Pa3pabOTYMK MOOUIIBHBIX NPUIIOKEHUH, TECTUPOBIIUK, APXUTEKTOP MPOrPAMMHOIO
obecrevyeHus1, CIeUAINCT M0 aHAIN3Y JTAHHBIX, CUCTEMHBINA aJIMUHUCTPATOP.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBDI 110 UHO®OPMATHUKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

N3yuenne nHPOPMATUKU HA YPOBHE OCHOBHOT'O OOIIIEro 00pa30oBaHus HAIIPABJICHO HA JOCTHKEHUE
00yYaroIUMUCs JTUYHOCTHBIX, METANPEIMETHBIX U TPEAMETHBIX PE3YyIbTaTOB OCBOCHHS COJICPIKAHHS
y4eOHOT0 MpeameTa.

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3yJIbTAaThl UMEIOT HAINPaBICHHOCTh HA pEIIeHUE 3a/1a4 BOCHUTAHUS, PA3BUTUSA U
COIIMAIIN3ALUHN 00YYaIOIINXCS CPEICTBAMH YU€OHOTO MpeIMeTa.

B pesynbrare wusydeHus HHPOPMATHKHM HA YPOBHE OCHOBHOTO oOIIero oOpa3oBaHHs Y
oOyuatoierocsi 0yayT copMUPOBAHBI CIEAYIOUIUE TNYHOCTHBIE PE3yIbTaThl B HaCTH:

1) naTpHOTHYECKOTO BOCIIUTAHHUSI:

[IEHHOCTHOE OTHOIIEHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY W HAyYHOMY
HaCJIe/INI0, IOHMMAaHHUE 3HAaYeHUS! UH(POPMATUKH KaK HAyKH B )KU3HU COBPEMEHHOT'O OOIIIECTBA, BIAJICHUE
JIOCTOBEpHON HH(pOpMAIMEl O TepeOoBbIX MHUPOBBIX M OTEUECTBEHHBIX JOCTI)KEHHUSX B 00IacTh
MH(OPMATUKH U HHPOPMAIIMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX O U(PPOBOIA
TpaHc(hOopMaIi COBPEMEHHOTO O0IIECTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSI:

OpHUEHTAIIH Ha MOpaJIbHbBIE IIEHHOCTH U HOPMBI B CUTYallUIX HPAaBCTBEHHOTO BBIOOpA, TOTOBHOCTD
OLICHHUBAThb CBOE MOBEJCHHE M MOCTYIKHU, a TaKKe MOBEJACHHE M MOCTYINKHU JIPYTHX JIIOJEH C MO3UIUU
HPaBCTBEHHBIX M MPABOBBIX HOPM C YUIETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB, aKTUBHOE HETIPHATHE
acOIMANIbHBIX ITOCTYIIKOB, B TOM yHciie B IHTepHEeTE;

3) rpasKIaHCKOro BOCIIUTAHUS

MPEJCTaBICHUE O COIMATIBHBIX HOPMaxX M MPaBUIaX MEXIMYHOCTHBIX OTHOIICHUH B KOJJICKTHBE, B
TOM YHCII€ B COIMAIBHBIX COOOIIECTBaxX, COOIIOCHIE MPaBMl OE30MaCHOCTH, B TOM YHUCIIE HaBBIKOB
0€301acHOro MOBEJCHUS B MHTEPHET-CpeJle, TOTOBHOCTh K Pa3sHOOOPa3HOH COBMECTHOM /eATeNIbHOCTH
IPU BBIMOJIHEHUM Y4YeOHBIX, MO3HABaTEIbHBIX 3ajlad, CO3JAHUU YYEOHBIX IMPOEKTOB, CTPEMIIEHHE K
B3aMMOIIOHMMAaHHUIO ¥ B3aMMOIIOMOIIU B IPOLIECCE ATON Y4eOHOU AEATEIbHOCTH, TOTOBHOCTh OIIEHUBAThH
CBOE TMOBE/IEHNE ¥ TIOCTYIKM CBOMX TOBAPHILEH C TIO3MIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHMA MOCIEICTBUIA MOCTYIKOB,;

4) neHHOCTel HAYYHOT O O3HAHMSI:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUYECKUX MpencTaBlIeHud 00 HHpopmanuu, MHPOPMAIMOHHBIX
nporeccax U MHPOPMALMOHHBIX TEXHOJIOTHUSAX, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOILIECTBEHHOW NPAKTUKU M COCTABJIAIONMX 0a30BYI0 OCHOBY Ul NOHUMAaHUS CYIIHOCTH
Hay4YHOU KapTHHBI MUPA;

UHTEpeC K OOYy4YeHHI0 M TO3HAHMIO, JF00O3HATEIBbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
camM000pa30BaHHI0, 0CO3HAHHOMY BbIOOpY HAIPaBICHHOCTU M YPOBHs 00y4eHUS B JaJIbHEHIEM;

OBJIa/ICHUE OCHOBHBIMHU HaBBIKAMHU MCCJIEIOBATENbCKON 1€ TEIbHOCTH, YCTAHOBKA HA OCMBICIICHHE
ObITA, HAONIONEHWA, TIOCTYIKOB H  CTPEMJICHHE COBEpPUICHCTBOBATH MYTH  JIOCTHIKCHUS
WH/IMBUYATEHOTO U KOJUIEKTHBHOTO OJIaroIoTydus;

c(OpMHPOBAHHOCTh HMH()OPMAITMOHHONW KYJABTYPHI, B TOM YHCJIE€ HaBBIKOB CAMOCTOSITEILHON
paboTbl ¢ y4yeOHBIMH TEKCTaMH, CIPAaBOYHOM JHUTEpaTypod, pa3HOOOpPa3HbIMU CpEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHH, a TaK)KE YMEHHS CAaMOCTOSITEIbHO OMPEIEISATh IeJTH CBOETO 00yUeHUS,
CTaBHUTh U OPMYIIMPOBATH IS ce0s1 HOBBIE 3371a9M B y4E€0e 1 MO3HABATEIHLHOM e TETbHOCTH, pa3BUBATh
MOTHUBBI U HHTEPECHI CBOEH MMO3HABATENBHOM NeATEILHOCTH;

5) ¢popMupoBaHus KyJbTYPHI 310POBb:

OCO3HaHHE IIEHHOCTH >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pOBBIO, YCTaHOBKAa Ha
3I0pPOBBIA 00pa3 >KM3HU, B TOM YHCIE M 3a CYET OCBOCHHUSA M COONIOACHHS TpeOOBaHUN Oe30macHOM
HKCIUTyaTaIllH CPEICTB UH(OOPMAIIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOT0 BOCIIUTAHHUSI:



WHTEpPEC K MPaKTHYECKOMY u3ydeHuio mpodeccuit m Tpyma B cdepax mpodeccrnoHaabHOM
NESATENbHOCTH, CBSI3aHHBIX € HMH()OPMATHUKOW, NPOrpaMMHUpPOBAHHEM U  HMH()OPMAIIMOHHBIMHU
TEXHOJIOTUSIMH, OCHOBAHHBIMM Ha JOCTIDKCHHUAX HAayKd HMHGPOPMATHKH M HAy4YHO-TEXHHUYECKOTO
rporpecca;

OCO3HAHHBII BBIOOP M MOCTPOSHHE HHIMBUIYaJbHOW TPAGKTOPUH OOpPA30BaHMA M KU3HEHHBIX
IJIAHOB € YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEN;

7) IKOJIOTHYECKOT0 BOCIIUTAHUS

OCO3HAHME TI00ATFHOTO XapaKTepa SKOJIOTUIECKUX MPOOJIeM U yTEeH UX PEIICHHs, B TOM YHCIIE C
y4€TOM BO3MOXKHOCTEW HH(POPMALIMOHHBIX 1 KOMMYHUKAITHOHHBIX TEXHOJIOTUH;

8) aganTanmuu 0o0y4amlerocs K H3IMEHSIOUMMCS YCJIOBHSIM COUMAJLHOW M NMPHPOIHOM
cpenbl:

OCBOCHHE  OOy4alomMMHUCS  COLMAIBHOTO  ONbITAa, OCHOBHBIX  COIHAJIBHBIX  POJIEH,
COOTBETCTBYIOILINX BEIYIIEH AEATEIBHOCTH BO3PACTa, HOPM U MPABHJI 0OLIIECTBEHHOTO MOBEACHUS, (OPM
COLIMAJIbHOW JKM3HM B TPYIMIAax M COOOIIECTBaX, B TOM YHCIE CYIIECTBYIOIIUX B BUPTYaJIbHOM
MIPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHbIe pe3yabTaThl OCBOCHHS MPOrpaMMbl IO MH(OPMATHKE OTPaXKAIOT OBJAJICHUE
YHHUBEPCAIBbHBIMU YY€OHBIMU JICHCTBUAMH — IIO3HABATEIILHBIMU, KOMMYHUKAaTUBHBIMH, PETYISTHBHBIMH.
ITo3HaBaTe/IbHBbIe yHHBepCcAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble Jlornueckue JeicTBus:

YMEHHE  ONpeAeNsATh MOHATHS, CO3/laBaTh  OOOOIICHWs, YCTAaHABIMBATH  aHAJIOTHUH,
KJIacCCU(UIUPOBATh, CAaMOCTOSITEIbHO BbIOMpATh OCHOBAaHUS U KpUTEpPUM JJIs KiaccU(UKALUU,
yCTaHaBJIMBAaTh PUYMHHO-CICICTBEHHbIE CBS3M, CTPOUTH JIOTMYECKUE pACCY)XKICHMs, JeJ1aTh
YMO3aKJIH04YeHUs (MHAYKTUBHBIC, IEIYKTUBHbBIC U IO aHAJIOTUH) U BBIBOJIBI;

YMEHHE CO3/1aBaTh, MPUMEHATh U MPeoOpa30BbIBaTh 3HAKM U CHMBOJIBI, MOJEIN U CXEMbI JJIs
peleHus yueOHbIX U M03HABaTEIbHBIX 33]a4;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 pereHus yueOHol 3a1aun (cpaBHUBATh HECKOJIBKO BAPHUAHTOB
pelieHus, BbIOnpaTh Hanbosee MOAXOASAMINN ¢ YIETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHEB).

ba3oBble ucciienoBarebCcKue 1eiCcTBUA:

(bopMyIIHpoBaTh BONPOCHI, (PUKCUPYIOIINE Pa3phiB MEXKAY PEAJIbHBIM U JKEIaTeIbHBIM COCTOSIHUEM
CUTYyalllul, 00bEKTa, U CAMOCTOSATENILHO YCTAaHABJIMBATh HCKOMOE U JIaHHOE;

OLIEHMBaTh Ha NPUMEHMMOCTb M JOCTOBEPHOCTh MH(MOpMAIMIO, TOIYYEHHYI0 B XOJe
HCCIIEI0BaHUS;

MIPOrHO3UPOBATh BO3MOXKHOE JajbHeiIlIee pa3BUTHE MPOLECCOB, COOBITUN M UX MOCIEACTBUS B
AHAJIOTMYHBIX WM CXO/HBIX CUTYallUsAX, a TAKXKE BBIIBUTATh MPEIMNOI0KEHUS 00 X pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PabGora c undpopmanmei:

BBIBIIATH Ae(UUIUT MHPOPMAIINK, TaHHBIX, HEOOXOIUMBIX JUIsl pelIeHUs MOCTaBICHHOHN 3a1auH;

MPUMEHSATH PA3IUYHbIE METO/IbI, HHCTPYMEHTBI U 3aIPOCHI P MTOMCKE  0TOOPE HH(OPMAIIH HITH
JTAHHBIX U3 UCTOYHUKOB C YYETOM MPEIOKEHHON ydeOHOM 3a71auu U 3aJJaHHBIX KPUTEPHEB;

BBIOMpATh, aHAIU3HPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(GOPMALIMIO PA3INYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (GoOpMy  TMpeacTaBieHuss uHbOpMauu U
WUTIOCTPUPOBATh pellaeMble 33Jaud HECJIOXKHBIMH CXeMaMH, TuarpaMMaMH, WHOW TpapuKod M HX
KOMOWHAIIMSMU;

OLIEHUBATh HAAEKHOCTH MH(MOpPMAIMM IO KPUTEPUSAM, MPEUIOKEHHBIM YUYUTEIEM WIN
Cc(OpPMyYIHPOBAHHBIM CAMOCTOSITENBHO;

3¢ HEKTUBHO 3aTIOMUHATH U CHCTEMATU3UPOBATH HH(OPMAIIHIO.

KomMyHuUKaTHBHBbIE YHHBepcaJlbHble Y4eOHbIe TelcTBHA

Oo0wmenue:



COTIOCTABJIATh CBOM CYXXIEHHUS C CYXKICHHSIMH JPYT'MX YYacTHHKOB JHajiora, OOHapy>KMBaTh
pas3nuyme U CXOJCTBO MO3HIINH;

MyOJIMYHO MPEJCTABIATh PE3yNbTaThl BBITOJHEHHOTO OIbITa (IKCIIEPUMEHTa, HUCCIIEOBaHMUS,
MIPOEKTA);

CaMOCTOSITENILHO BHIOMPATh (pOPMAT BBICTYIUICHHS C YYETOM 3a7a4 MMPEe3eHTAUN U 0COOCHHOCTEH
ayTUTOPUU U B COOTBETCTBHH C HHM COCTaBIISITh YCTHBIC M MHUCHMEHHBIC TEKCTHI C HCIIOIH30BAHUEM
WUTIOCTPATUBHBIX MaTEPHAIIOB.

CoBMecTHas 1eSITEJIbHOCTD (COTPYAHMYECTBO):

MMOHUMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAH/JHON U WHAMBUIYAILHON paOOThI IPU PEIICHUU
KOHKPETHOW Ip0OJIeMbl, B TOM YHCIIE IPU CO3IaHUH WH(POPMALIMOHHOTO MPOAYKTA;

MPUHUMATH 11€JIb COBMECTHON MH(OPMALIMOHHON JeAaTeIbHOCTH 1o cOopy, oOpaboTke, nepeaaye,
dbopManuzanuu HHGOpPMALIMH, KOJIJIEKTUBHO CTPOUTH IEHCTBUS 10 €€ JOCTHXKEHUIO: PaCIPEeiATh POJIH,
JOTOBapUBATKCS, 00CYKIAaTh MPOIECC M Pe3yIbTaT COBMECTHOM paboThI;

BBITIOJIHATH CBOIO 4YacTh pabOThl ¢ MHPOpMaIed win HHOOPMALMOHHBIM MPOIYKTOM, JOCTHUTAs
KaueCTBEHHOI'0 pe3y/ibTaTa MO0 CBOEMY HAIPABICHHUIO M KOOPAMHHUPYS CBOM JACUCTBUA C APYTUMU
YJIeHaMU KOMaHIbI;

OLIEHUBATh KAayeCTBO CBOETr0 BKJIaga B OOmMi MH(OPMAIMOHHBIA NPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIEHO C(hOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBUS,

CpPaBHMBATh PE3yJIbTAThl C UCXOAHOM 3ajJaueil U BKJIaJ KaKJIOro 4jeHa KOMaHJbl B JOCTUKCHHE
pe3yIabTaTOB, PAa3ACIATh Chepy OTBETCTBEHHOCTH U MPOSIBIIATH TOTOBHOCTh K MPEIOCTABICHUIO OTYETA
repes rpymnion.

PerysisiTuBHbIE yHUBeEpcaIbHbIE y4eOHbIEe el CTBUS

Camoopranusanus:

BBISIBJISTH B )KU3HEHHBIX M YICOHBIX CHUTYAIUSIX MTPOOJIEMBI, TPEOYIOIIHNE PEIICHHS,;

OPUEHTUPOBATLCS B PA3WYHBIX MOAXOJAX K MPUHATHIO PEIICHHWN (MHAWBHIYALHOE MPUHSITHE
pelIeHni, MPUHSATHE PEIICHUH B TPYIIIe);

CaMOCTOSITENTFHO COCTABJISITh aNTOPUTM pElIeHUs 3ajaud (MM €ro 4acTh), BBIOMpPATh CIOCO0
pemieHus ydeOHOW 3amauv ¢ y4€TOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh Mpe/IiaraeMble BApHAHTHI PEIICHUI;

COCTaBJIATH IUIAH JEUCTBUH (IJIaH peanu3alid HaMEUeHHOTO alropuTMa pPEelIeHHs), KOPPEKTUPOBAThH
MPEIJIOKEHHBINA ATOPUTM C YIETOM MOTYYSHHsI HOBBIX 3HaHUN 00 N3y4aeMOM OOBEKTE;

JIeNaTh BBIOOP B YCIOBUSX MPOTUBOPEUHBOM HH(GOPMAIIUU 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CamokoHTpoJIb (peduiexcus):

BJIa/IETh CIIOCO0aMU CaMOKOHTPOJIsl, CAMOMOTHUBAIIUY U pediiekcuu;

JaBaTh OLEHKY CUTYAIlMH U MIpe/jiarath IiaH e€ n3MeHEeHHUS;

YUUTBHIBaTh KOHTEKCT W MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MpPH PEIICHUU
yueOHOI 3a/1a4M, alanlTHPOBATh PEHICHNE K MEHSIONIMCS 00CTOSTEIILCTBAM;

OOBSACHATh  NPUYUHBI  JOCTHXKEHUS  (HEJOCTHIKEHHUS)  pe3ylbTaToB  MHGOPMAIMOHHOMN
NeSITeNbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OMBITY, YMETh HAXOIUTh MIO3UTUBHOE B TPOU3OIIE/IIICH
CHUTYaIIlUU;

BHOCHUTH KOPPEKTHBEHI B JISATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIIBCTB, H3MCHHUBIIIHXCS CUTYAIIAH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YNIbTATA IIETTU U YCIOBHSIM.

IMONIMOHATbHBIN HHTEJLIEKT:

CTaBHUTH ce€0s1 Ha MECTO JPYroro 4eloBeKa, IOHUMATh MOTUBBI U HAMEPEHUS IPYTOTO.

IIpunsiTue ceds1 u APyrux:

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT JaXKE€ B YCIOBHUSIX OTKPBITOTO JOCTYIA K
00bIM 00BEMaM HHQPOPMAIIUH.

HNPEIMETHBIE PE3YJIbTATDI

K xonIy oOydenus B 7 kjacce y o0ydarorerocs: 0yayT copMUpOBaHBI CICTYIOIINE YMECHUS:



MOSICHATh Ha MPUMEPAX CMBICH MOHATHH «HMHPOpMAIUL), «MHMOPMAILMOHHBIM MPOIECC),
«0o0paboTka nHDOpMAIUN Y, «XpaHeHHE HHPOpMaITUNY, «epeaada HHOpMaITun»,

KOJMPOBATh U AEKOJUPOBATH COOOIICHHUS 110 3a/laHHBIM MpaBUjIaM, 1EMOHCTPUPOBATH TIOHUMAaHKE
OCHOBHBIX TPUHIUIIOB KOJUPOBAaHUA MHGOPMAIMU PA3IUYHON MPUPOABI (TEKCTOBOM, TpaduyecKoid,
ayzuo);

CpaBHMBATh JJIMHBI COOOIICHUI, 3aIMCAaHHBIX B Pa3IMYHbIX alipaBUTaX, ONEPUPOBATH €AUHULIAMU
U3MepeHus: THPOPMAIIMOHHOTO 00bEMA U CKOPOCTH MEePEAauu JaHHBIX;

OIICHUBATh M CPABHUBATH Pa3MepPhl TEKCTOBBIX, TPaUICCKUX, 3BYKOBBIX (halJIOB U BHICO(AIIIOB;

MIPUBOJIUTH TIPUMEPHI COBPEMEHHBIX YCTPONUCTB XpaHEHUS | Mepenadr HHPOpMaIiK, CPAaBHIBATH
UX KOJIMYECTBEHHbBIC XapAaKTEPUCTUKH;

BBIICTISITh OCHOBHBIE 3Tallbl B UCTOPHUM U TOHMMATh TEHJCHIMU Pa3BUTHUSI KOMIBIOTEPOB U
MIPOrpPaMMHOTO OOeCTIeueHus;

MOJIy4aTh M MCIOJIb30BaTh WHPOPMAITUIO O XapaKTEPUCTUKAX MEPCOHAILHOTO KOMITBIOTEpA U €0
OCHOBHBIX 3JIeMEHTax (IIpoLeccop, ornepaTuBHas MaMsTh, JOJTOBPEMEHHAs MaMsTh, YCTPOMUCTBA BBOJA-
BBIBOJIA);

COOTHOCHUTH XapaKTEPUCTUKHU KOMIIBIOTEPA C 33]a4aMu, PEIIae€MbIMH C €r0 TIOMOIIBIO;

OpPUEHTUPOBATLCS B MEPAPXUYCCKOU CTPYKType (aillIoBOM CHUCTEMBI (3alUCBHIBATH TOJTHOE HUMS
¢aiina (xatamora), myTh K (aiiny (kKarajaory) mo HMEIOIIEMYCs ONMUCaHHIO (ailioBOM CTPYKTYpHI
HEKOTOPOro UH(POPMAIIMOHHOTO HOCUTEIIS);

pabotats ¢ (ailloBoOl CHCTEMOH MEePCOHATFHOTO KOMITBIOTEPA C UCIOIB30BAHUEM I'PaUIECKOTO
uHTepdeiica, a WMEHHO: CO3/1aBaTh, KOIMPOBaTh, IIEpeMENIaTh, IEPCHMCHOBBIBATh, YAAIATH U
apXUBUPOBATH (haljIbl U KATAJIOTH, UCTIOJIb30BaTh AHTUBUPYCHYIO IPOrpPaMMYy;;

MIPEJICTABIIATh PE3YNbTaThl CBOCH AESITENLHOCTU B BUJIE CTPYKTYPUPOBAHHBIX MILTIOCTPUPOBAHHBIX
JIOKYMEHTOB, MYJIbTUMEIMINHBIX MMPE3CHTALIN;

uckath uHpopmaruio B MHTepHeTe (B TOM 4YHCIE, MO KJIIOYEBBIM CJIOBaM, MO H300paXEHUIO),
KPUTHUYECKH OTHOCUTHCS K HalICHHON MH(OpMalUK, 0CO3HAaBask OMACHOCTh JJIsl INYHOCTH U OOIIeCTBa
pacipocTpaHeHHUs] BPEJOHOCHOW MH(GOpPMAIMU, B TOM YHCIIE IKCTPEMHUCTCKOTO M TEPPOPUCTHUECKOTO
XapakTepa;

MMOHUMATh CTPYKTYPY aJpecoB BeO-pecypcoB;

HCII0JIb30BaTh COBPEMEHHBIE CEPBUCHI UHTEPHET-KOMMYyHHUKAIUI;

coOmoath TpeboBaHMsI OE30MACHON SKCIITyaTallud TEXHUYECKUX CPEeICTB MH(POPMAIIMOHHBIX H
KOMMYHUKAITMOHHBIX TEXHOJOTUM, COOJIIOMATh CETEBOW STHUKET, 0a30Bble HOPMBI HMH(OPMAIMOHHOM
STUKH W TIpaBa mpu paboTe C MPUIOKEHUSIMH Ha JIIOOBIX ycTpoiicTBax W B MHTepHeTe, BHIOMpATH
0e30MacHbIe CTPATEeTHH MOBEJACHUS B CETH;

MPUMEHITh METOAbl TNPOQUIAKTUKYA HETaTUBHOTO BIMSHHUS CPEACTB HH(POPMAIIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTUN Ha 3I0POBBE MOTB30BATEIIS.

K koH1ty oOyuenus B 8 kiiacce y odyuarorierocst OyayT cOpMUPOBaHBI CIASAYIOIINE YMEHHUS:

MOSICHATh Ha TMpHUMEpax pa3uuusg MEXIy IO3UIHOHHBIMH M HEMO3MIMOHHBIMH CHCTEMaMHU
CUUCIICHHUS;

3aluChIBaTh M CpaBHUBATH Iienble uncna oT 0 no 1024 B pa3iauyHBIX MO3UIMOHHBIX CHCTEMax
cuucieHus (C OCHOBaHUSAMU 2, 8, 16), BHIIOIHATH apu(pMeTHUYECKUE ONepaliy HaJl HUMH;

pacKpblBaTh CMBICJI TOHSATUN  «BBICKA3bIBAHME», <JIOTHYECKas OINepanusy», «IOrMYecKoe
BBIPAKECHUE;

3aIMCBIBATH JJOTMYECKHE BBIPAKEHHS C HCIIOJIb30BAaHUEM TU3BIOHKINH, KOHBIOHKITH W OTPUTIAHHS,
OTIpEAENATh UCTUHHOCTh JIOTUYECKUX BBIPAXKEHHH, €CIIM M3BECTHBI 3HAYEHUS UCTUHHOCTH BXOMSIIUX B
HETO MEePEeMEHHBIX, CTPOUTD TaOJIMIIbI HCTHUHHOCTH JIJIS IOTHYECKUX BBIPAKECHUH;

pPacKpbIBaTh CMBICT TOHSTHH HCIIOTHHUTEbY, «AJITOPUTMY, «IIPOTPAMMay, MOHUMAs DPa3HUILY
MEXy YIOTpeOJIeHHEM ITUX TEPMUHOB B OOBIJICHHOM peur U B HH(DOpPMATHKE;

OIUCHIBATH AITOPUTM PEILICHH 33a4H Pa3TUYHBIMU CITIOCOOAMU, B TOM YHUCIIE B BUJIE OJIOK-CXEMBI,



COCTAaBJIATH, BBIINOIHATH BPYYHYIO U Ha KOMIIBIOTEPE HECIIOKHBIE aJITOPUTMBI C UCIIOIb30BAHUEM
BETBJICHUH UM ITUKJIOB /IS YIPABJICHUS UCTIOJIHUTENSAMH, TaKUMH Kak PoboTt, Uepenarika, YepTExXHUK;

UCIOJb30BaTh KOHCTAaHTbl M IEPEMEHHbIE pPA3JIMYHBIX THUIOB (YMCIOBBIX, JIOTUYECKHUX,
CHMBOJIBHBIX), @ TAK)KE COZEPIKaIME UX BBIPAXKEHUS, UCIIOJIb30BAaTh ONIEPATOP MPUCBAUBAHHUS;

MCIOJIB30BATh MPH pa3zpadOTKe MPOrpaMM JIOTHIECKUE 3HAUCHHSI, OTIEPALMHU U BBIPAKEHHSI C HUMHU;

AQHAJIM3UPOBATh MPEIUIOKECHHBIE AJITOPUTMBI, B TOM YHCIE OINPEIENATh, KAKUE pPE3YJIbTaThl
BO3MOJKHBI IIPH 3aIaHHOM MHOKECTBE UCXOJHBIX 3HAYCHU;

CO3JIaBaTh M OTJAXXMBATh MPOTPAaMMBI Ha OJHOM U3 SI3bIKOB mporpammupoBanus (Python, C++,
ITackanb, Java, C#, IlIkonabHBI AJNTOpUTMUYECKUHN SI3BIK), pPEATU3YIOLIME HECIOKHBIE AITOPUTMBI
00pabOTKM YHUCIIOBBIX JAHHBIX C UCIOJIb30BAaHUEM IMKJIOB U BETBICHUH, B TOM YMCJE PEaU3yIOLINE
IIPOBEPKY NEIMMOCTH OJHOIO ILIEJIOr0 4ucia Ha APYroe, IPOBEPKY HATYPaJIbHOI'O YHCIIa HA IPOCTOTY,
BbIJIJICHUS IU(P U3 HATYPaATBLHOTO YHCIA.

K koniy oOydenus B 9 kiacce y ooydarorerocss 0yayT copMUpoBaHbI CICTYIOIINE YMECHUS:

pa30uBaTh 331aYU Ha M0J133/1a49H, COCTABIISITh, BHIIIOJHATh BPYYHYIO U HAa KOMITBIOTEPE HECIIOKHBIC
QJIITOPUTMBI C MCIIOIH30BAHUEM BETBICHUI, IMKIOB U BCIIOMOTATENbHBIX alTOPUTMOB IS YIIPABICHHUS
HCIIOTHUTEIIIMH, TAKUMHU Kak Pobot, Uepenarika, UepTExHUK;

COCTaBJIAITh U OTJIAXKHUBATh MPOTPAMMBI, PEATU3YIONINE TUIIOBbIE aJITOPUTMbI 00PAOOTKH YHCIOBBIX
MOCJIEIOBATEILHOCTEN WJIM OJHOMEPHBIX YHMCIOBBIX MAacCHBOB (TIOMCK MaKCUMyMOB, MHHHUMYMOB,
CYMMBI WJIM KOJIMYECTBA JIEMEHTOB C 33/IaHHBIMH CBOMCTBAMHU ) Ha OJTHOM M3 S3bIKOB IIPOTPAMMHUPOBAHUS
(Python, C++, ITackans, Java, C#, llIkonsHbIil ATroputMudecKkuit S3bIk);

pacKpbIBaTh CMBICT TIOHSTHH «MOJIETbY», «MOJICIMPOBAHUE», OMPEICIATh BHIBI MOJECIEH,
OIICHUBATh aJIEKBATHOCTh MOJIEJIH MOJICTUPYEMOMY OOBEKTY U IIEJISIM MOJICTUPOBAHUS;

UCIONIb30BaTh Tpadbl U JEpeBbsl UISI MOJICIMPOBAHUS CHUCTEM CETEBOM M HepapXU4ecKon
CTPYKTYpPBbI, HAXOUTh KpaTyalimuii myTek B rpade;

BBIOMPATh CIIOCOO MPEACTABJICHHS JAHHBIX B COOTBETCTBUM C TOCTABJIICHHOW 3ajaued (TaOJHIIbI,
CXeMblI, TpaduKH, TUarpaMMbl) C UCIIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEICTB 00paboTKH
JTAHHBIX;

WCIIOB30BaTh JJIEKTPOHHBIC TAONMIIBI Ui OOpabOTKH, aHalW3a W BU3YAJIH3allUU YHUCIOBBIX
JAHHBIX, B TOM YHUCJIE€ C BBIJIEJICHUEM JUara3oHa TaOJHUIBI U YHOPSIOYMBAHUEM (COPTHPOBKOI) €ro
AJIEMEHTOB;

CO3/1aBaTh M MPHUMEHITHh B DJIEKTPOHHBIX TabmuIax (GopMymsl Al pacy€TOB C UCIOIB30BAHUEM
BCTPOCHHBIX apuPmeTndeckux QyHKIMI (CyMMUPOBAHHE U MOJCYET 3HAUYEHU, OTBEUAIOIINX 3aJaHHOMY
YCJIOBHIO, Cpe/iHee apu(PMETHIECKOE, TOMCK MAKCUMAILHOTO 1 MUHUMAIHLHOTO 3HAYEHUS ), a0COIFOTHOM,
OTHOCUTEJIbHOM, CMEIIaHHOW aJjpecalini;

WCIOJIb30BaTh JJIEKTPOHHBIE TAOMUIIBI AJII YUCICHHOTO MOJEIMPOBAHMS B MPOCTHIX 3a/adax M3
Pa3HbIX MPEeIMETHBIX O0acTel;

WCIIOJb30BaTh COBPEMEHHBIE MHTEPHET-CEPBUCHI (B TOM YMCIIE€ KOMMYHUKAI[MOHHBIE CEPBUCHI,
o0JauHble XPAaHUIUIIA JaHHBIX, OHJIAWH-TIPOrpaMMBbI (TEKCTOBBIE U Tpaduueckue pelakTopbl, Cpeibl
pa3paboTKM)) B y4eOHOU U MMOBCETHEBHON JEATETHHOCTH,

MPUBOJAUTH  TPUMEPHI  HUCIOJB30BAHUA  T€OMH(DOPMAIMOHHBIX  CEPBHCOB,  CEPBHUCOB
TrOCyJAapCTBEHHBIX YCIyT, 00pa3oBaTENbHBIX CEpBHCOB MHTepHeTa B y4eOHOM W TOBCEIHEBHOU
NESITeNIbHOCTH;

WCIOJIb30BaTh Pa3NUYHbIE CPEJCTBA 3aIIUTHI OT BPEJOHOCHOTO MPOrPaMMHOTO OOECTeYeHHUs,
3aIUIIATh TEPCOHATBHYI0 MH(POPMAIMIO OT HECAHKIMOHHUPOBAHHOTO JOCTyMa W €ro IOCIeICTBUI
(pasriaimeHusi, MOJAMEHBI, yTpaThl NaHHBIX) C Y4ETOM OCHOBHBIX TEXHOJOTHYECKHMX M COLMAJILHO-
MICUXOJIOTHYECKUX aCMEeKTOB UCIONIb30BaHUsl ceTH MHTepHeT (ceTeBasi aHOHUMHOCTb, U(pOBOU ciel,
ayTeHTUYHOCTh CYyOBEKTOB M PECYPCOB, OMIACHOCTH BPEJOHOCHOTO KOJIa);

pacrno3HaBaTh HOMBITKU U MPEAYNPEkAaTh BOBICUEHHE ce0sl U OKPYKAIOIIUX B IECTPYKTUBHBIE U
KpUMHHAJIbHBIC (DOPMBI CETEBOM aKTHBHOCTH (B TOM YHCJIe KHOSPOYJITUHT, (DUIIHHT).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
° KounvecTBo 4acoB
Ne HaumeHnoBaHue pa3iesioB U TeM DuiekTpoHHbIe (11U POBHIE)
n/n NMPOrpaMMbI B Kourpoapusie | Ipaxruecikue o0pa3oBaTejbHbIE pecypchl
porp cero padoThI padoThI P pecyp
Pa3nen 1. lludgporasi rpaMoTHOCTH
11 KomnberoTep — yHuBepcaibHoe 5 1 bubnuorexa [JOK
' YCTPOHCTBO 00PabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
12 N 4 4 bu6mmoreka [IOK
' POTPaMMBI 1 1AHHbIC https://m.edsoo.ru/7f41646e
13 K 3 ) bubmuorexa [JOK
' OMIIBIOTEPHRIC CETH https://m.edsoo.ru/7f41646e
Htoro no pazneny 9
Pa3nen 2. TeopeTuyeckue 0CHOBbI HH(POPMATHKH
21 Wudopmanns u nHbOpMaMOHHbIE 5 bubnnorexa [HOK
' MPOLIECCHI https://m.edsoo.ru/7f41646e
bu6nmoreka [JOK
2.2 Ipencrasnenue I/IH(bOpMaL[I/II/I 4 1 https://m.edsoo.ru/7f41646e
Hroro no pazneny 6
Pa3nen 3. UHdopmanuoHHbIe TEXHOJIOTHH
31 T 7 5 bubmuorexa [JOK
' CKCTOBBIC JIOKYMCHTRI https://m.edsoo.ru/7f41646e
bubmuorexa [JOK
32 | KommbiorepHas rpaguxa S S https://m.eds00.ru/7f41646e
. bub6anorexa LIOK
3.3 MynpTuMeaniHbIE TPE3ECHTAUU 6 1 2 https://m.eds OL(I).ru /7f41646e
Hroro 1o pasneny 18
PeszepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I1O 3 ) 19

[NPOIT'PAMME
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8 KJIACC

KoaunuecTBO 4acos

Ne HanmMeHnoBaHue pa3aesioB U TeM JyiekTpoHHBbIE (LM (PPOBHIE)
Kourposbubie | IIpakTuyeckue
n/m | MmporpamMmbl Bcero oOpa3oBaTe/ibHbIE PeCcypchl
padoThI padoThI
Pa3nen 1. Teoperuueckue 0CHOBbI HH(POPMATHKH
bu6mmoreka [IOK
11 CHCTEMBI CHHCICHI 0 1 https://m.edsoo.ru/7f418516
. bubmmorexa [IOK
1.2 DJIEeMEHThI MAaTEMATUYECKON JIOTUKH 6 1 https://m.edso0.ru/7f418516
Hroro nio pazneny 12
Pa3nen 2. AIropuT™MbI M MPOrpaMMHPOBAHHE
91 Hcnonnutenu n alropuTMsl. 10 5 bubnnoreka [JOK
' AJITOpUTMHYECKHE KOHCTPYKIIUU https://m.edsoo.ru/7f418516
bu6mmorexa [IOK
2:2 FL3bIK MPOTPAMMHPOBAHILS 10 L ! https://m.edsoo.ru/7f418516
bu6mmorexa [IOK
23 AHAIH3 A/TOPHTMOB 2 https://m.edso0.ru/7f418516
Hroro nio pazneny 22
PesepBHOE Bpemst 0
BIIEE KOJIMUECTBO YACOB II
OBl O CTBO YACOBIIO 34 3 13
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9 KUIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dyeKTPOHHBbIE (HU(pPOBHIE)
Bcero Konrpoabnbie | IIpakTHuyeckue
n/m | MNporpaMmbl o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
Pa3nen 1. lludgposasi rpaMoTHOCTH
11 I'moGanbHas cetb IHTEpHET U cTpaTerun 3 5 Bu6muoteka [JOK
' 0E30MacCHOTO MMOBEICHUS B HEU https://m.edsoo.ru/7f41a7d0
bubnunoreka LIOK
12 Pa6 3 3
a00Ta B MH(OPMALHORHOM NPOCTpaHCTEE https://m.edsoo.ru/7f41a7d0
Htoro no pazneny 6
Pa3nen 2. TeopeTudeckue 0CHOBbI HH(POPMATHKH
bubmuoreka [IOK
2.1 MopenupoBaHnue Kak METO/] TO3HAHUS 8 1 4 https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Pa3nen 3. AiropuT™Mbl M MPOrpaMMHpPOBaHUE
bubmmoteka IIOK
3.1 PazpaboTka anropuTMoB U IporpamMmm 6 1 3 https://m.edsoo.ru/7f41a7d0
bu6nmorexa LIOK
2 2
3 Ympasnetiite https://m.edsoo.ru/7f41a7d0
Hroro 1o pasneny 8
Pa3nen 4. UndgopmanuoHHbIe TEXHOJIOTUH
bubnunorexa LIOK
4.1 DTIEKTPOHHIE TAOHILb! 10 ! https://m.edsoo.ru/7f41a7d0
4. NupopmaninoHHbIE TEXHOIOTHH B 1 0 1 bubmuoreka [JOK
' COBPEMEHHOM OOIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro mo pazneny 11
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I1O 34 9 20

I[TPOI'PAMME



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0







