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7 KUIIACC

HudpoBasi rpaMOTHOCTH

Komnblorep — yHnBepcajlbHOe YCTPOHCTBO 00pa0d0TKH JaHHBIX

KomnbroTep — yHUBepcalbHOE BBIUMCIUTENIBHOE YCTPOICTBO, paboTarolee 1o NporpaMmme.
Tunvr  KOMNbLIOMEPOB.  NEPCOHANbHLIE — KOMNbIOMEPbl,  6CMPOEHHbIE — KOMNbIOmMepbl,
cynepkomnviomepol. Moounbhsie ycmpoticmaa.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpAa M UX Ha3HaueHue. lIpomeccop. OmneparuBHas u
JIOJITOBpPEMEHHAs NaMATh. Y CTpoiicTBa BBO/A U BbiBoJa. CencopHulii 6600, 0amuuKy MOOUNIbHBIX
ycmpouicma, cpeocmea 6uoMempuyueckol aymeHmupuKayuu.

Hcmopusa  passumusi  KOoMnolomepog U  Npocpammuoz2o obecneuenus. llokonenus
komnwvromepos. Cospemennvie meHoenyuu pazeumus komnvtomepos. Cynepkomnviomepul.

Ilapannenvrovle viuucieHus.

[lepconanbupiii  KOMIBIOTEp. lIpolieccop M €ro XapakTepUCTUKU (TaKTOBash YacToTa,
paspsaaHocTh). OnepaTuBHas MaMATh. JloJroBpeMeHHast naMaTh. Y CTpOHCTBa BBOJA U BBIBOAA.
O0béM XpaHUMBIX JAaHHBIX (ONEpAaTHBHAs NaMATh KOMIIbIOTEpA, JKECTKUNW M TBEPAOTEIbHBIN
JIMCK, ITIOCTOSIHHAs TaMATh CMApT(OHA) U CKOPOCTh JIOCTYIA AJISl PA3JIMUYHBIX BUI0B HOCUTENEH.

TexHHKa 0€30NaCHOCTH | MpaBuiIa pabOThI HA KOMITHIOTEPE.

IIporpammbl u JaHHBbIE

[IporpammHoe obecrnieueHne KomibtoTepa. lIlpukiagHoe mporpaMMHOE OOecreueHue.
CucremHoe mnporpammHoe oOecrneueHue. Cucrembl IporpamMMmupoBaHus. [lpasosas oxpana
npoepamm u OauHuix. becruiaTHele u - ycnoBHO-OecriaTHble mporpammbl.  CBoOOIHOE
porpaMMHoOe oOecrieueHue.

@aiinel 1 manku (karaioru). [lpuHnmnel moctpoenust ¢ainoBeix cucrem. [lomHoe nMs
¢aitna (manku). Ilyte kx ¢aitny (manke). Pabora ¢ ¢aiinaMmu W Katamoramu cpeacTBaMu
OTIEpPAIlMOHHOM CHUCTEMBI: CO3/IaHuE, KOIMPOBaHKE, IEpEMELICHHE, TIEPEUMEHOBAHUE U YAaJIEHUE
¢aitnoB n manok (karanoroB). Tumbl ¢aiinoB. CpoiicTBa (aiinoB. XapakTepHble pa3Mepbl
(aityioB pa3NYHBIX TUIOB (CTpaHUIA TEKCTa, JEKTPOHHAs KHUTA, poTorpadus, 3anuch MeCHH,
BUJICOKJIMII, TOJTHOMETPaKHBIH (uiIbM). ApXuBanus JaHHbIX. lcrosnb3oBaHue mporpamm-
apxuaropoB. Daiinossiit MeHemxkep. [lonck gailioB cpeacTBaMu ONEPallMOHHON CUCTEMBI.

KomneroTepHble BUPYCHl U IpyrHe€ BPEIOHOCHBIE IIporpaMMel. IIporpammsel 1is 3aluThl
OT BUPYCOB.

Komnblorepusbie ceTn

Obvedunenue romnviomepos 6 cemob. Cerb WutepHer. BebO-ctpanuiia, BeO-caidT.
Crpyktypa anpecoB Beb-pecypcoB. bpaysep. ITouckoBeie cuctemsl. Ilonck umH(popmanuu, mno
KJIIOYEBBIM CJIOBaM, U 10 u300paxeHuto. JlocToBepHOCTh MHGOpMalUU, MOIYYEHHOH U3
WNHurepHera.

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKAIUH.

CereBoii 3THKET, 0a30BbIe HOPMBI MH(OPMAIIMOHHON ATUKH M TpaBa mpu padoTe B ceTH
Untepuer. Ctparerun 6ezonacHoro noseaeHus B UuTepHere.

Teopernueckne 0ocHOBbI HHPOPMATHKHU

HNudpopmanus u uHGOPMALHOHHbIE POLECCHI

Wudpopmanivsg — 0JHO U3 OCHOBHBIX MOHITHI COBPEMEHHOM HAYKH.

WNudopmanns Kak CBeIEHUs, TIpeJIHA3HAUYEHHbIE Ui BOCIPHUATHS UYEJIOBEKOM, U
nH(pOpMalKs KaK JaHHbIEe, KOTOPbIE MOTYT OBbITH 00paboTaHbl aBTOMATU3UPOBAHHOW CUCTEMOH.

JIMCKPETHOCTb JaHHBIX. Bo3MOJCHOCMb OnUCAHUSA HENPEPLIGHBIX 00BEKMO8 U NPOYECCO8 C
HOMOWBIO OUCKPEMHBIX OAHHBIX.

WHdopManinoHHbIe MPOLECCH — MPOIIECChI, CBSI3aHHBIE C XpaHEHUEM, IPeo0pa3oBaHUEM H
nepenayen JaHHbIX.

IIpeacrasiienne nHpOpMALUU



CumBon. Ancdasur. MomHocts andaButa. PazHooOpaszue S3bIKOB W anaBUTOB.
EcrecTtBenHbie W QopManbHble S3BIKH. AJ(aBUT TEKCTOB Ha PYCCKOM s3bIKe. JIBOMYHBIN
andasut. KonnuecTBo BCEBO3MOXKHBIX CIIOB (KOAOBBIX KOMOMHAIWI) (PUKCUPOBAHHOMN JUIMHBI B
nBonuHoM andasure. IlpeoOpazoBanue mobOoro andasura k gBonuHOMy. KonnyecTtBo
Pa3IMYHBIX CJIOB (PMKCHPOBAHHOMW JJIMHBI B al(aBUTE OMpPeIeIEHHON MOIITHOCTH.

KoaupoBanue cUMBOJIOB OAHOrO andaBUTa C IOMOIIBIO KOJOBBIX CJIOB B JIPYyrOM
andasuTe; Ko0Bas Ta0IHIA, JCKOIUPOBAHNUE.

JBouunsbiii koxa. IlpeacraBneHue AaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JBOMYHOM
andasure.

Uudopmannonuslii 00bEM JaHHBIX. BUT — MUHUManbHas eAMHHUIIA KOJIMYECTBA
uH(pOpMAaIIUK — JBOWYHBIA pasps. EXUHUIEI u3MepeHus HHPOpMAIMOHHOTO 00bhEMa JTaHHBIX.
burt, OaiiT, kunoOaiit, MeradaiT, ruradamrT.

Ckopocmb nepedauu oannvlx. EAMHUIBI CKOPOCTH TE€pelaun JaAHHBIX.

KoaupoBanue texcroB. PaBHomepHblii kon. HepaBHomepnsblii kox. Koouposxka ASCII
BocsmubuTabie KOmupoBku. [Tonsatue o kogupokax UNICODE. JlekoaupoBanue cooOrieHuit ¢
MCIIOJIb30BaHUEM PaBHOMEPHOTO M HEpAaBHOMEPHOTO KoJia. MIHpopMaImoHHbIN 00bEM TEKCTa.

HUckascenue ungopmayuu npu nepeoaye.

Obwee npedcmagnenHue o0 YUPGpogoMm npeocmasieHuu ayouo8U3VAIbHLIX U OpYeUx
HeNnpepbleHbIX OAHHDBIX.

Koauposanue upera. L{Betosie mogenu. Monens RGB. I'my6una xonuposanus. [Tanutpa.

PactpoBoe u  BekropHoe mpexacraBieHue — uzoOpaxkenuil. Ilukcens.  Oyenxa
uHopmayuonno2o 0ovéma epaghuueckux OauHvIX OISl PACMPOBO20O U30OPAICEHUSL.

Koauposanue 3Byka. Pa3psiniHocTs 1 yactoTa 3anucu. Koiuuecmeo kananoe 3anucu.

OyeHka KOMUUECMBEHHbIX NAPAMEempos8, CEA3AHHBIX C NpeoCmAasieHuemM U XpaHeHuem
38YK08bIX hailnos.

HNHpopManOHHBIE TEXHOJI0THH

TexkcToBBIC JOKYMEHTBI

TexkcToBble TOKYMEHTHI U MX CTPYKTYPHBIE AJIEMEHTHI (cTpaHHIla, ab3all, CTpoKa, CJIOBO,
CUMBOII).

TexkcToBBIN MpoIlecCCOp — MHCTPYMEHT CO3/laHus, peAakTUpOBaHUS U (POpMaTHpPOBAHUS
tekcToB. [IpaBuna HaOopa Tekcta. PenaxtupoBanue Texcta. CBoiicTBa cumBojoB. IHpudr.
Tunsl mwpudToB (pyOneHsle, ¢ 3aceykaMu, MOHOLIMPHUHHBIE). llomyXkupHoe M KypcHUBHOE
Hauepranue. CBoiicTBa a03aleB: TpaHMIbI, a03alHbBIM OTCTYI, HWHTEpBaj, BbIpaBHUBaHME.
[Tapametpsl cTpanulpl. CTuieBoe popmMaTupoBaHUE.

CrpykTypupoBaHue WH()OPMALUMU C TMOMOIIBIO CIUCKOB M Tab-mull. MHOroypoBHEBBIE
cnucku. Jlob6asieHue TabauI] B TEKCTOBbIE TOKYMEHTHI.

BeraBka n300pakeHuil B TEKCTOBBIE JOKYMEHTHL. OOTekaHue H300pa’keHHI TEKCTOM.
BxutoueHue B TEKCTOBBIN TOKYMEHT AHA-TpaMM, GOpMyJl, HyMepaluu CTpaHUIl, KOJIOHTUTYJIIOB,
CCBIJIOK H JIp.

[IpoBepka mpaBomnucanusi. Paccmanoéka nepenocos. Ilonocosoti 6600 mekcma.
Onmuueckoe pacnosnasanue mekcma. KommnbroTepHbI nepeBoj. lcnoip3oBaHuE CEpPBUCOB
cetu IHTEepHeT [1s1 00pabOTKH TEKCTa.

Komnbrorepnas rpadpuka

3HaKOMCTBO ¢ rpaduyeckuMu penakropamu. PactpoBble pucyHku. Vcnonb3zoBaHue
rpadu4ecKux MPUMHUTUBOB.

Onepanu  pelakKTUPOBaHUS TPaPUUIECKUX OOBEKTOB, B TOM UHCIe MHUGPOBBIX
dororpaduii: M3MEHEHHE pa3Mmepa, OOpe3Ka, MOBOPOT, OTpakeHHe, paboTa ¢ oOIACTIMH
(BBIIENIEHUE, KOTTMPOBAHKE, 3aJIUBKA LIBETOM ), KOPPEKLIMS LIBETA, SIPKOCTH U KOHTPACTHOCTH.

Bekropnas rpaduxa. Co3maHue BEKTOPHBIX PHCYHKOB BCTPOSHHBIMH CpEICTBAMHU
TEKCTOBOTO TIPOIIECCOpa WIJIM JIPYrux mporpamm (mpuiiokeHuit). JoOaBineHHe BEKTOPHBIX
PUCYHKOB B JOKYMEHTHI.



MyJbTHMeIUHbIE IPe3eHTANU

[ToaroToBka MynbTHMEAUIHBIX Tpe3eHTanui. Cnaiin. JloOaBmeHue Ha ciiaiil TEKCTa U
n300paxenuii. Pabora ¢ HECKOJIBLKUMH CITaliIaMHU.

JlobGaBiieHne Ha claij] ayIMOBU3YyaIbHBIX TAHHBIX. AHUMAIHS. [ UIIepCChIKY.

8 KJIACC

Teopernueckne 0CHOBbI HH(POPMATHKH

CucreMbl CUNCJIECHUA

Hemo3uimonHple © TO3WIMOHHBIE CHUCTEMBI cumclieHus. Andasutr. OcHOBaHUE.
PazBépnyras dopma 3amucu uucna. IlepeBom B NECATHUHYIO CHCTEMY YHCEI, 3allMCAaHHBIX B
JIPYTUX CUCTeMaX CUUCIeHUs. Pumckas cucmema cuucienus.

JBonunas cucrema cuucienus. [lepeBoa uenbix yucen B mpegenax ot 0 go 1024 B
JBOMYHYIO CHCTeMy cuucieHus. BoceMepuunasi cuctema cuucienus. [lepeBon uucen wus
BOCHBMEPUYHOW CUCTEMBI B IBOUYHYIO U JECITUUHYIO CUCTeMbI 1 o0patHo. [llectHannaTepuynas
cucreMa cumciienus. [lepeBoy uwMcen H3 WIECTHAAUATEPUYHOM CHUCTEMBI B JABOMYHYIO,
BOCHBMEPUYHYIO U JECITHUHYIO CUCTEMbI U 00paTHO.

ApudpmeTrnueckue onepanuy B IBOUYHON CUCTEME CUUCIICHUS.

j1eMeHThI MAaTEMaTHYECKOH JJOTHKHU

Jlornyeckue BbICKa3bIBaHUA. JlOrMYeCKHEe 3HAUEHUs BBICKA3bIBAaHWM. ODJEMEHTApHBIE U
COCTaBHbIE BbICKa3bIBaHUs. Jlornyeckue onepanuu: «u» (KOHBIOHKIIWS, JTOTHYECKOE YMHOKEHHUE),
«»  (IU3BIOHKIMUS, JIOTUYECKOE CIIOKEHUE), «He» (Jlormdeckoe oTpuianue). llpuopurer
JIOTUYECKHUX onepanuid. OnpedeneHue UCMUHHOCMU COCMABHO20 BbICKA3LIBAHUS, eClU U38ECHIHb
3HAYeHUs UCMUHHOCMU 6X00AWUX 68 He20 2JJeMEeHMAapHulX 6blicKazvleanuti. Jlormdyeckue
BhIpakeHUs. [IpaBwia 3amucu JIOTHYECKMX BbIpakeHUU. [locTpoeHwe TabIUI[ HMCTUHHOCTH
JIOTUYECKUX BBIPAKECHUM.

Jloruueckuie 31E€MEHTBI. SHAKOMCMBO C 102UYECKUMU OCHOBAMU KOMNbIOMepd.

AJITOPUTMBI H IPOTPaMMHPOBAHHE

Hcnonnureay u aJirOpuTMbI. AJITOPUTMHYECKHE KOHCTPYKIIUH

[TonsiTue anroputMa. McrnomHuTenw anropuTMOB. AJITOPUTM KakK IUIAH YIpPaBJICHUS
VICITOJTHUTEIIEM.

CpoiictBa anropurma. CrocoObl 3amucu ajaropuTma (CIOBECHBIM, B BUAE OJOK-CXEMBI,
porpaMma).

AnropurMuueckue KOHCTpyKUMH. KOHCTpykius «cienoBaHue». JIMHEWHBIA anrOpuTM.
OzcpanuuenHocms JTUHEUHbIX AN2OPUMMOE: HEBO3MOICHOCHb NPeodyCMOmMpems 3a6UCUMOCHb
nocne0068amenbHOCMU GbINOIHAEMbBIX OCUCBULE OM UCXOOHBIX OAHHBIX.

KoHcTpykiusi «BeTBIIeHUE»: MOJHAS U HenoJHas GopMbl. BbIoHEHNE U HEBBIIOJHEHHUE
ycnoBUs (MICTUHHOCTB M JIOXKHOCTb BbICKa3bIBaHUs ). [IpocThie u coCcTaBHbBIE YCIOBHSL.

KoHcTpyKiust «mOBTOpeHUs»: IHUKJIBl C 3aJaHHBIM YHCJIOM IOBTOPEHUH, C YCIOBHEM
BBITIOJIHEHMS, C IEPEMEHHOM LIUKJIA.

Pa3zpabotka myisg ¢opMaibHOrO MCHOJHUTENS alrOpUTMa, MPUBOISIIETO K TpeOyemMoMy
pe3ysbTaTy IMpPH KOHKPETHBIX MCXOIHBIX MaHHbBIX. Pa3paboTka HECIOKHBIX AJITOPUTMOB C
UCIIOJIb30BAaHUEM IIMKJIOB M BETBJIEHUH MJs yrpaBieHus (OpMajabHbIMU HCIOIHUTEISIMH,
TakuMu kKak PobGot, Yepenamka, YUepTéxHuK. BrinmonHeHue aaropuTMOB BpPYUHYIO W Ha
KoMmnbroTepe. CHHTaKCHYeCKUE U JIoThyeckue ommroku. OTKasbl.

S3bIK nporpaMmMupoBaHus

SAzpik mporpammupoBanus  (Python, C++, TIlackamp, Java, C#, IlIkoabHBIH
AnroputTMHUYecKHi S3BIK).

Cucrema nporpaMMHpPOBAHHMS: PETAKTOP TEKCTA IIPOTrpamM, TPAHCIATOP, OTIIATUHUK.

IlepemenHas: Tun, uMsl, 3HaueHue. Llenble, BEIECTBEHHbBIE U CUMBOJIBHBIE IEPEMEHHBIE.

Omnepatop npucBauBaHus. ApuU(METHUECKUE BBIPAKEHHUS WU IMOPAJOK HMX BBIUUCICHHS.
Omnepauuy ¢ LeNbIMU YUCIIaMU: LIEIOYUCIEHHOE JEIEHNE, OCTATOK OT JEJICHUS.



BerBnenus. CocraBHbIe ycNOBHS (3alTUCh JIOTHYECKUX BBIPAKEHHN HA HM3Y4aeMOM SI3BIKE
nporpaMMupoBanus). HaxoxaeHne MUHMMyMa M MakCUMyMa M3 JIBYX, TPEX U UYETHIPEX YHCEI.
Pemmenne kBaipaTHOTO YpaBHEHUS, UMEIOIIIETO BEIIECTBEHHBIC KOPHHU.

Juanorosast oTiiajika IporpaMm: MoIIaroBoe BBIMOJIHEHHUE, IPOCMOTP 3HAYCHUM BEIHYUH,
OTJIQJ0OYHBIN BBIBOJI, BBLIOOP TOYKU OCTAHOBA.

[ukn ¢ ycnoBueM. Aneopumm Esxauoa 01 Haxoxcoenus Hauboavue2o oowe2o oerumens
08YX HAMYpanbHuIX uucen. Pazbuenue 3anucu HaAmypaibHO20 YUCIA 8 NOZUYUOHHOU cucmeme ¢
OCHOBaHUEM, MeHbuWUM Ulu pasHvim 10, Ha omoenvhbie yughpol.

[{ukn ¢ mepeMeHHON. AJITOPUTMBI IPOBEPKH JACTMMOCTH OJHOTO LIEJIO0Tr0 YHcia Ha JIpyroe,
MIPOBEPKU HATYPaJIbHOTO YMCIIA HA IPOCTOTY.

OOpaboTka  CHUMBOJIBHBIX  JaHHbIX. CHUMBOJIbHBIE  (CTPOKOBBIC)  IEPEMCHHBIE.
[TocumBonbHas oOpaboTka cTpok. Iloacuér wacTOThl TOSABIEHUS CHUMBOJIA B CTpPOKE.
Berpoennsie GpyHKImm s 00paboTKH CTPOK.

AHaJN3 aJITOPUTMOB

OmnpeneneHre BO3MOXHBIX pe3yJabTaTOB pabOThl alrOpuTMa IPH JaHHOM MHOXKECTBE
BXOJHBIX JAaHHBIX; OMpeIeNeHHEe BO3MOXHBIX BXOJHBIX JAHHBIX, MNPHUBOIAIMIMX K JTaHHOMY
pe3ynbTary.

9 KJIACC

MudpoBas rpaMOTHOCTH

I'nodanbHast cerb UHTEpHET M cTpaTeruu 6€30MacHOro nNoBeaeHns B Heil

['mobGanbHas cets MurtepHer. IP-ampeca y3moB. CereBoe XpaHeHHE NaHHBIX. MeTOMbI
WHIWBUIYAILHOTO M KOJUICKTUBHOTO pa3MEIICHUS HOBOW WHGpopManmuu B cetu VHTEpHET.
bonbuive nannbie (MHTEPHET-AAHHBIE B YACTHOCTH, IaHHBIE COITMAIBHBIX CETeH).

[Torsitrie 00 WHPOPMAIIMOHHON 0e30MmacHOCTH. YTPOo3bl HHOOPMAIMOHHONW 0€30MaCHOCTH
npu pabore B TIO0AIBHON CeTH M METOAbl MpoTHUBOACHCTBHUS HM. [IpaBuna Oe3omacHOi
ayreHTHUKaIMK. 3amuTta JudHod uHpopmanuu B cetn MuTepHer. bezomacHbie crpareruu
noBeneHuss B cetu Murtepner. [lpenynpexieHue BOBJIEUEHHUS B JIECTPYKTUBHBIE U
KpUMHHAJIbHBIE (DOPMBI CETEBOM aKTUBHOCTH (KMOEPOYJUTHHT, (PUIIUHT U Ap.).

Pabora B nH(pOPMALIMOHHOM IIPOCTPAHCTBE

Bunst gestensHocT B cetn MHTepHer. WHTEpHET-CEPBUCH: KOMMYHHKAIIMOHHBIE
CEpBHCHI (IMOYTOBasi CIyk0a, BUACO-KOH(PEPEHII-CBA3b U T. 11.); CIPABOYHBIE CIYXObI (KapThl,
pacnucaHust U T. I1.), HOUCKOBBIE CIYXObI, Cy*’Obl OOHOBJIEHUS IPOTPAMMHOI0 0OECTIEUeHUS U
np. CepBuchl rocynapcTBeHHbIX ycinyr. OOmauHble XpaHUIUIIa JaHHbIX. CpecTBa COBMECTHOM
pa3paboTku JOoKyMeHTOB (omHmaitH-oducer). I[IporpammHoe obOecneyeHue Kak BeO-CEpBHC:
OHJIAfHOBBIE TEKCTOBBIE U TpaQUUeCKHe PeIaKTOPbI, CPEAbl pa3pabOTKH MPOTPAMM.

Teopernueckne 0CHOBbI HH(POPMATHKH

MopenupoBaHue Kak MeTO/l MO3HAHUS

Mopenb. 3amaum, pemaeMble ¢ MOMOIIBIO MojenupoBaHus. Kmaccuduxamuu mojeneil.
MarepuanbpHble (HaTypHbIE) ¥ HH(OpMAIMOHHBIE MOAETH. HempepblBHBIE W TUCKPETHBIE
monenu. Hmumayuonnvie mooenu. HWrposble Monenu. OneHKa aJeKBaTHOCTH MOJIENU
MOJIETTUPYEMOMY OOBEKTY U LIEJISIM MOJIETUPOBAHUSL.

Tabnauunble Mmogenu. Tabnua Kak mpeacTaBleHue OTHOIICHHUS.

ba3bl gannbIx. OTO0OP B TabNIUIIE CTPOK, YOBIETBOPSIIOMIMX 3aJaHHOMY YCJIOBHUIO.

I'pad. Bepumna, pedbpo, myts. OpueHTHpPOBaHHbBIE U HEOPUEHTUPOBaHHbBIE rpadbl. J{nrHa
(Bec) pebpa. Becomas marpuma rpada. nmmaa mytu Mexnay BepmuHamu rpada. Ilowmck
ONnTUMaJIbHOTO MyTH B rpade. HauanbHas BepinHa (MCTOYHUK) U KOHEYHasl BepIMHA (CTOK) B
OpUEHTUPOBaHHOM rpade. Bpruncienne konuuecTBa MyTed B HANPaBICHHOM AallMKIMYECKOM
rpade.

Hepeo. Kopenb, BepmmHa (y3en), auct, pebpo (myra) nepeBa. Bwicota paepera.
[Mognepeso. [Ipumeps! uconb3oBanus epeBbeB. [lepeOop BapraHTOB € OMOIIBIO JIEpeBa.



ITongaTue mMaTreMaTH4ECKOU MOACIN. 321,[[8.‘-11/1, peuracMbIC C MMOMOINBKO MATCMATUYCCKOI'O
(KOMIIBIOTEPHOT0) MOAETHPOBaHUsl. OTINYHEe MaTeMaTHYeCKOH MOJETH OT HATYpHOH MOJCTH U
OT CJIOBECHOTO (JIUTEPATypHOTO) OMMCAHUS OOBEKTA.

Ortanbl  KOMITBIOTEPHOTO  MOJCIIMPOBAHMs:  MOCTAHOBKA  3aJadd,  IOCTPOCHHE
MaTeMaTH4YEeCKOU MOJCIN, nporpaMmMHas pcaisanus, TCCTUPOBAHUC, IMPOBCACHUC
KOMITBFOTEPHOT'O 3KCIIEPUMEHTA, aHAJTU3 €r0 Pe3yIbTaTOB, YTOYHEHHE MOJICIIH.

AJITOPUTMBI M IPOrPaMMUPOBaHK e

Pa3pa6oTka aaropuTMoB M NPOrpaMm

Pazouenue 3adauu na noozadauu. CoOCTaBJICHHE aJTOPUTMOB M IPOTPaMM C
WCIIOJIb30BAHUEM BETBJICHUM, LMKJIOB M BCIIOMOTATEIbHBIX QJITOPUTMOB JJIsi YIpaBiICHUS
ucronHuTeNIeM PoOOoT Wi IpyruMu UCHOJHHUTENSIMH, TaKUMH Kak Yepernamika, YepTExXHUK U
ap.

TaGmuunbie BenuuuHbl (MaccuBbl). OmHOMepHBIE MaccuBbl. COCTaBIIGHHE M OTJIAJIKa
Mporpamm, peau3yoluX TUIIOBBIE aITOPUTMBI 00PAOOTKH OJTHOMEPHBIX YHCIIOBBIX MACCHBOB,
HAa OAHOM M3 s3bIKOB mnporpammupoBanus (Python, C++, Ilackans, Java, C#, IlkonbHbIi
AnropuTMUYeCKHi  SI3BIK): 3allOJIHEHHE YWCIOBOTO MAacCHMBa CIyYalHBIMM YHUCJIAMHU, B
COOTBETCTBUU ¢ (HOPMYJION UK MYTEM BBOJA YMCEN, HAXOXKACHUE CYyMMBI 3JIEMEHTOB MAaCcCHBa;
JIMHEWHBIM TIOMCK 3aJaHHOTO 3HAYEHHs B MACCHBE, MOJCYET JJIEMCHTOB MAaCCHBa,
YIOBJIETBOPSIONINX 33JaHHOMY YCJOBHMIO; HAXOXJACHHE MHUHUMAIbHOIO (MaKCHUMAaJIbHOTO)
anemeHTa maccuBa. COpTUPOBKA MACCHBA.

OOpaboTka MOTOKAa  JAaHHBIX:  BBIYUCIEHHE  KOJIMYECTBA, CYMMBI,  CpPEIHETrO

apI/I(i)MCTI/IIIeCKOFO, MHUHUMAJIBHOI'O n MaKCHUMAaJIbHOI'O 3Ha4YCHU 3JIEMCHTOB
MOCIIE0BATEIbHOCTH, YAOBIETBOPAIOIIUX 33JaHHOMY YCIIOBUIO.
Yupasienue

VYnpasnenue. Curnan. ObpatHas cBsizb. [lonyuenue cuenanos om yu@dposvix 0amuuKos
(kacanus, paccmosnus, ceema, 36yka u Op.). IIpuMepsl HCHOIB30BAaHUS MPUHIMIIA 0OpaTHON
CBSI3M B CHUCTEMax YIPaBJIEHUS TEXHUYECKUMHU YCTPOMCTBAMHU C MOMOIIBIO JAaTYMKOB, B TOM
YHclie B POOOTOTEXHUKE.

[Tpumepsl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YNPABJICHHs JBHXKECHHEM B TPAaHCIIOPTHOM
CHCTEeMe, CBapodYHas JIMHHSA aBTO3aBOJA, ABTOMATH3MPOBAHHOE YIPABICHHE OTOIUICHUS 0Ma,
ABTOHOMHAsI CHCTEMa YIIPABIICHUSI TPAHCIIOPTHBIM CPEICTBOM H T. IL.).

HNupopmManoHHbIE TEXHOJIOTHH

DJIeKTPOHHBbIE TAOTUIIBI

[TonsiTue 00 37E€KTPOHHBIX Tabmauuax. TUIbl AaHHBIX B siueiiKax >JIEKTPOHHON TaOIMIIbL.
PenaxtupoBanue u popmarupoBanue tabnui. BerpoenHble pyHKIMM ISl TOMCKA MaKCUMYyMa,
MUHHMYMa, CYMMBI U cpenHero apudmeruueckoro. COpTUpOBKa JaHHBIX B BbIIECICHHOM
nuana3zone. Iloctpoenune aumarpamm (TUCTOrpamMma, KpyroBas JAMarpaMma, TOYeuyHas
nuarpamma). Beibop tuma nuarpammel.

[IpeoOpazoBanue dhopmyn npu konmupoBanun. OTHOCUTENbHASI, AOCOTIOTHAS M CMEIIaHHas
aapecarus.

VYc1oBHbBIE BBIYMCIEHUS B JIEKTPOHHBIX Tabnuiax. CyMMUpOBaHUE U MOACUET 3HAUECHUH,
OTBEYAIOIIUX 33JaHHOMY YycioBuio. OOpaboTka OonpmMX HAOOPOB JaHHBIX. YuCIEHHOE
MOJIEJTMPOBAaHUE B 3JIEKTPOHHBIX TAOIUIAX.

NndopmannoHHbie TEXHOJOTHH B COBPEMEHHOM 00111eCTBe

Posib MHpOPMAIIMOHHBIX TEXHOJOTUN B PAa3BUTHUM SKOHOMHMKH MHpa, CTPaHbl, pEeruoHa.
OTKpbITBIE 00pa30BaTENbHbIE PECYPCHI.

[Tpodeccun, cpszannbie ¢ MHGOPMATUKON U HMH(OPMALMOHHBIMU TEXHOJIOTUSAMU: BeEO-
JU3aiiHep, MPOrpaMMHUCT, Pa3paboTUYMK MOOWIBHBIX MPUIOKEHUH, TECTUPOBILUK, APXUTEKTOP
IPOrpaM-MHOI'0 0OECTIEYeHHUs, CIIEUAINCT 110 AHAIN3Y JTAaHHBIX, CACTEMHBIN aIMUHUCTPATOP.



OrneHka MpeaMETHBIX pe3yabTaTroB, oOyuatommxcs ¢ 3[1P mpexycmarpuBaer BbIsIBICHHE
VHIMBUYaJIbHOW AMHAMUKU KauecTBa YCBOCHMsS MPeAMeTa peOCHKOM U SIBIISIETCS MEXAaHU3MOM
JUISL BOCTIOJIHEHHS 00pa30BaTEeNbHBIX AS()UIIUTOB IPU UX BOSHUKHOBEHUH.

IIJIAHPYEMBIE PE3VYJIbTATBI OCBOEHUMS YUEBHOI'O ITPEJIMETA
«MUHDOOPMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA30BAHMI»

N3yuenne naGopMaTUKK B OCHOBHOM IIIKOJIC HAMPABIIEHO HA IOCTHKEHUE 00 yIarOIIIIMUCS
CIIEYIOIINUX JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX PE3yIbTaTOB OCBOCHHUS y4eOHOTO
npeaMerTa.

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBAIMS K 00Y4EHUIO U LIEJICHANPABICHHON TO3HABATEILHOM JeSITEIbHOCTH;

coOuto/ieHre MpaBui O€30MacCHOCTH, B TOM 4YMCJIE€ HaBbIKM 0€30M1acCHOrO TOBEACHUS B
HUHTEPHET-CPEIE;

MOBBIILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 IMPAKTUYECKYIO ACATEIbHOCTb, B TOM
YUCJIE YMEHHUE YUUTBCS y IPYTUX JIFOACH;

0CO3HaHME CBOUX JIE(UIIMTOB U NPOSIBICHUE CTPEMIICHHUS K UX IIPEOJI0JICHHIO;

CaMOpPA3BUTHE, YMEHUE CTAaBUTh JIOCTHMIKUMBIE IIEJIM U CTPOUTH PEAIBHBIC KU3HCHHBIC
IJIaHbI;

CIIOCOOHOCTh  pa3iauyarh Y4eOHble CHUTyallud, B KOTOPBIX MOXHO JI€HCTBOBaTh
CaMOCTOSATEINIBHO, U CUTYaLMH, TIE CIEAYET 3alIPOCUTH IIOMOLLIb;

coONrofieHNe aJEeKBAaTHOW COLMAIbHOW JMCTAaHUMU B pa3HbIX KOMMYHUKATHBHBIX
CUTYyaLUsX;

CIIOCOOHOCTh KOPPEKTHO YCTAaHaBIMBaTh U OrPAaHUYMBATb KOHTAKT B BHUPTYaJIbHOM
IIPOCTPAHCTBE;

CIIOCOOHOCTh ~ pacro3HaBaTb U IMPOTUBOCTOSITH  IICHMXOJIOTMYECKOM  MaHUIYJISAIUH,
COLIMAJIBHO HEOJIaronpusATHOMY BO3/IEHCTBHIO B BUPTYaJIbHOM IIPOCTPAHCTBE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ognadenue ynueepcanbHbolMu Y4eOHbIMU NO3HAGAMENbHBIMU OCUCHGUAMU:

BBISBIISITH M XapaKT€pPH30BaTh CYIIECTBEHHbIE IPU3HAKK B U3y4aeMOM Marepuase;

ONpeaAciiATL  MMOHATHA, O606HIaTI), yCTaHaBJIMBaTb aHAJIOTUH, KJ'IaCCI/I(i)I/IIII/IpOBaTI),
JIOTMYECKU PACCY)XJaTh, MPUXOAUTh K YMO3AKIIIOUEHUIO (MHIYKTHUBHOMY, IEIYKTHUBHOMY U IO
aHAJIOTHH) U JIeNIaTh 00IIue BBIBOIBI;

BBISABIIATH e(DUIUTHI MH(POpMAIMK, JaHHBIX, HEOOXOAUMBIX JJISl PEIEHUs] OCTaBIEHHON
3a1a4u;

yCTaHaBJIMBaTh IPUYNHHO-CIIE/ICTBEHHBIE CBSA3M B M3y4aeMOM yuyeOHOM Marepuase;

C TIOMOIIIBIO TEJarora Wiu CaMOCTOSITEIbHO BbIOUpATh Crloco0 peleHus ydeOHoH 3a1auun
(cpaBHMBAaTh HECKOJIBKO BAPHAHTOB PELICHUS, BRIOUpPATh Hauboee MoIXo sImui);

CO3aaBarb, IMPUMCHATE U HpeO6paSOBI)IBaTB 3HaKM W CHMBOJIbI, MOACIMN MU CXCEMbI IJIsd
peleHns yueOHbIX U O3HABaTEIbHbBIX 3a/1a4: MPeoOpa30BbIBaTh OOBEKT U3 UYBCTBEHHOH (POPMBI
B IPOCTPAaHCTBEHHO-TpaQUYECKyI0 MJIM  3HAKOBO-CUMBOJIMYECKYIO  MOJENb,  CTPOUTH
pa3sHooOpa3Hble MH(POPMAIMOHHBIE CTPYKTYPHI Ul ONMUCAHUS OOBEKTOB; «UHUTATh» TAOIHIIbI,
rpaduKd, IUarpaMMbl, CXeMbl M T.JI., C TIOMOIIBIO TIearora WJIH CaMOCTOSTEIHHO
NEepeKoANPOBaTh MH(MOPMAIMIO U3 OIHOW 3HAKOBOM CHUCTEMBI B JpYryl0; BbIOMpaTh (Gopmy
NpeaACTaBICHUA I/IH(I)OpMaHI/II/I B 3aBUCHUMOCTH OT CTOSIHIeﬁ 3aauu, IPOBEPATH AACKBATHOCTDH
MOZETN 0OBEKTY U LEJIN MOJICTUPOBAHUS;

IIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE TPOIIECCOB, COOBITHI U MX TIOCIICICTBHSI,

HUCKaTh NN OT6I/IpaTI> I/IH(I)OpMaI_[I/IIO WM JAaHHBIC U3 UCTOYHHUKOB C YUCTOM HpeI[JIO)KCHHOI\/'I
y4eOHOH 3a/1a4¥ U 3aJaHHBIX KPUTEPHEB.

Ognadenue ynueepcanbHbIMu YUeOHBIMU KOMMYHUKAMUGHHIMU 0CUCIEUAMU:



CTaBUTH JJIsl ce0s1 HOBBIE 3a71a4M B yueOe U MM03HABATEIbHON ACATEIbHOCTH;

MJIAaHUPOBATh TYTH JIOCTWIKEHUsS IIejiei, BeIOMparh HambOonee 3(QexkTuBHBIC CIOCOOBI
peleHns yueOHbIX U M03HABATENIbHBIX 33/1a4;

BJIaJIeTh OCHOBAMHU CaMOKOHTPOJISI, CAMOOLEHKH, MPUHATUS PELICHUN U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yUeOHOH M MO3HABATEIIBHOMN IeATEIHHOCTH;

COOTHOCHUTH CBOM JCHCTBHS C IUIAHUPYEMBIMU pE3YJIbTaTaMU, OCYIIECTBISATH KOHTPOJb
CBOCH JEATENbHOCTH B IPOLECCE TOCTHIKEHHUS pe3yabrara, CHOCOObI JEHCTBHI B paMKax
MPEJIOKEHHBIX YCIOBUM W TpeOOBaHUN, KOPPEKTUPOBAaTh CBOM JEWUCTBUS B COOTBETCTBHH C
M3MEHSIOLIEHCS CUTYalluEN;

MPEIBUIETH TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH PELICHUH y4eOHOM 3a/1auu;

NOHUMAaTh TMPHYUHBI, IO KOTOPBIM HE OBUT JOCTUTHYT TpeOyeMblii pe3yibTar
JESTENIbHOCTH, OMPEENIATh MO3UTUBHBIE U3MEHEHUS U HAIpaBlieHUs, TpeOyIolue AajabHeilen
paboThI;

OCO3HAHHO OTHOCHUTBCS K IPYTOMY YeJIOBEKY, €r0 MHEHHIO;

YMETh MPU3HABATh CBOE NIPAaBO HA OUIMOKY U TaKOE JKE MPaBO APYroro.

Osnadenue yHueepcanbHbiMu YUeOHBIMU PEYTAMUEHBIMU OCUCHEUAMU:

CTaBUTHb IIeNM, BBIOMpATh ¥ CO3/aBaTh AaITOPUTMBl JUIS  PEHICHUS  Y4eOHBIX
MaTeMaTH4eCKUX MpoosieM;

IUIAHUPOBAaTh W OCYIIECTBISTH JIESATENLHOCTh, HANPABICHHYIO Ha peIIeHHe 3aj1ad
HCCJIEZIOBATENIbCKOTO XapaKTepa.

bopMyIHpOBaTh U yAEPKUBATh YUEOHYIO 3a/1ady, COCTABIIATH IUIAH M TOCIE0BATEILHOCTh
JIEHCTBHI;

OCYILECTBIIATH KOHTPOJIb TI0 00pa3ily ¥ BHOCUTh HEOOXOMMBIE KOPPEKTUBEI,

KOHTPOJUPOBATH MPOILIECC U Pe3yNbTaT yueOHOM MaTeMaTHYeCKOMN AeITeIbHOCTH;

OLICHUBATh TMPAaBWJIBHOCTh WM OIIMOOYHOCTH BBINIOJHEHUS Y4eOHOH 3amaum, o€
00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3SMO)KHOCTH €€ pelleHMs;

COOTHOCHTH CITIOCOO JEHCTBHSI M €ro pe3yiabTaT C 3aJaHHBIM JTAJIOHOM C IIEJBIO
oOHapyXeHHUsl OTKJIOHEHUH U OTJIMYMI OT 3TaJOHa;

NPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh TIPU PEIICHUN YIeOHO! 3a1a9u;

NOHUMaTh MPUYUHBI, 1O KOTOPbIM HE OBbUT JOCTUTHYT TpeOyeMblii pe3yibTar
NeSITeTIbHOCTH, OIPEENATh TIO3UTUBHBIC N3MEHEHHUSI M HalpaBJIeHUs, TPEOYyIOIne NanbHEHIIeH
paboThI;

PETYIHPOBATH CITOCOO BBIPAKESHHUST IMOIIHIA.

MNPEJIMETHBIE PE3YJIBTATHI

7 KJIACC

[lpeqmeTHbIe  pe3ynbTaThl OCBOCHHUS  00S3aTENBHOTO  IPEIMETHOTO  COJEPIKAHMSA,
YCTQHOBJICHHOTO JJAHHOM MpUMEpHON pabodel mporpamMmoi, oTpakaroT c(OPMHUPOBAHHOCTD Y
oOyuatomuxcs ¢ 311P ymenuii:

MOSICHITh Ha TPUMEpax CMBICI MOHATHH «WH(MOPMALIUL», «MHOOPMAIIMOHHBINA MPOIIECC),
«o0paboTka nHGOpMALTHHY, «XpaHEHUE HH(DOPMAITUN Y, «TIepenada nHHopMaIuny;

KOJMPOBaTh M JEKOAMPOBATH COOOIICHHs MO 3aJaHHBIM MpaBUJIaM, JIEMOHCTPHPOBATH
NOHMMaHWE OCHOBHBIX TIPUHIMIIOB KOJMPOBAHHS WH(POPMANUU  PA3THMYHONH  MPHUPOJIBI
(TexcToBOM, rpaduueckoil, ay11uo) npu HeOOXOAMMOCTH C ONIOPO Ha aITOPUTM;

CpaBHUBATh JUTMHBI COOOIICHMIA, 3alMCAaHHBIX B Pa3JMYHBIX andaBUTaxX, OMEPHUPOBATH
€IMHUIIAMU U3MEpeHHs HH(OPMAIIMOHHOTO 00BEMA U CKOPOCTH Tepe/laun JaHHBIX ¢ OIOPOH Ha
AITOPUTM y4EOHBIX EHCTBUIA;

OIICHUBATh W CPaBHUBATh pPa3Mephl TEKCTOBBIX, TpaUUECKUX, 3BYKOBBIX (aillioB u
BU1€0(aNTIOB,;

NPUBOJUTH TPUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHUS M TepeAaayd HHGOpMAaIH,
CPaBHHMBATh UX KOJIMYECTBEHHbIE XapaKTEPUCTUKH;

BBIJICJIATE OCHOBHBIE ATAIBI B UCTOPUU U MIOHUMATh TEHICHIIMH Pa3BUTHS KOMIIBIOTEPOB U



IPOTPaMMHOTO 0OecreueHus;

HOJIy4aTh U MCIIOJIb30BaTh HH(OPMALMIO O XapaKTEPUCTUKAX IEPCOHATBHOIO KOMIIBIOTEPA
U €ro OCHOBHBIX JJCMCHTax (Hpoueccop, OrncpaTuBHasA INaMATb, AOJIOBPECMCHHAA IIaMATh,
YCTPOMCTBa BBOAA-BBIBOJA);

COOTHOCHUTD XapaKTEPUCTUKHU KOMIIBIOTEPA C 33/1a4aMH, PEIIAEMbIMH C €r0 IOMOUIBIO;

OpPUEHTHPOBATHCSI B UEPAPXUUECKOH CTpyKType (haiiiioBoi cucTeMBbl (3alUCHIBATh MOJHOE
ums ¢aitna (katamora), myTh K ¢ainy (Karajory) mo HMMEIOUIEMYCsS OINHUCaHHIO (ailoBoit
CTPYKTYpPbI HEKOTOPOI'0 MH(POPMALIMOHHOTO HOCUTEIIA);

pabotath ¢ (aloBOM CHCTEMOW MMEPCOHATHHOIO KOMITBIOTEPA C HCHOJIB30BAHUEM
rpagpuyeckoro  uMHTepgeiica, a  MMEHHO:  CO3/aBaTh, KOIHMpPOBaTh,  IepeMelIaTh,
NEPEUMEHOBBIBATH, YIAIATh U APXUBUPOBATH (PaiijIbl M KaTAJIOTH; UCIOJIB30BATh AHTUBUPYCHYIO
IporpamMmys;

MMpEaACTaBJIATb PE3YIbTAThI cBOCH ACATCIIbHOCTH B BHUAC CTPYKTYPHUPOBAHHBIX
WITIOCTPUPOBAHHBIX JIOKYMEHTOB, MYJIbTUMEIUIHBIX MpPE3eHTAlUi C OHNOpOH Ha alropuT™M
y4eOHBIX JICUCTBHIA;

uckatb MH(popMmanuio B cetu MHTepHeT (B TOM uucie, IO KIOYEBBIM CJIOBaM, IO
M300paXCHUIO), KPUTUICCKU OTHOCUTHCS K HalJIeHHOW MH(OpMAIINU, OCO3HABASI OMACHOCTD IS
JUYHOCTH U oOLIlecTBa paclpoCTpaHEHHs] BPEJOHOCHOM HH(pOpManuu, B TOM YHUCIE
HKCTPEMUCTCKOIO U TEPPOPUCTUUECKOTO XapaKTepa;

IIOHUMAaTbh CTPYKTYPY aJIpecoB BeO-pecypcoB;

HCIIOJIB30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIMI;

cobmoaTh TpeboBaHUs Oe30macHOM HSKCIulyatanuu TexHuueckux cpeacts HWKT;
coOiroaaTh CEeTeBOM 3TUKET, Oa30Bble HOPMbI MH(OPMALIMOHHOW 3TUKU U MpaBa Mpu padoTe C
INPUIOKEHUSMH Ha JIIOObIX yCTpoicTBax U B ceTu MHTepHeT, BbIOUpaTh O0e30macHble CTpaTeruu
IIOBCACHUS B CCTH,

UMETh MPEACTABICHUE O BIMSIHMM Hcnoib3oBaHuss cpeacts HWKT Ha 310poBbe
M0JIb30BATENS U YMETh IPUMEHSATh METOABI TIPODUITAKTHKH.

8 KUIACC

[IpenmerHble  pe3ynbTaTbl OCBOEHHUS  00s3aTENbHOTO  IMPEIMETHOTO  COJIEpXKaHMA,
YCTaHOBJIEHHOI'O JIaHHOM NpHUMepHOU pabdoueill mporpamMMor, oTpaxaroT c(hOpMHpPOBAHHOCTh Y
oOyuatommuxcs ¢ 3[1P ymenwuii:

MOSICHATH HA MIPUMEPAxX paziIndusi MEKIy MO3UIMOHHBIMU U HETIO3ULIMOHHBIMU CUCTEMAMHU
CUMCIICHUS;

3alMChIBaTh W CPAaBHUBATh C BU3YyaJIbHOW omopoi menble uucia or 0 mo 1024 B
pa3IMYHBIX MO3UIMOHHBIX CHUCTEMax CUMCIeHHMs (¢ OcHOBaHUsAMHU 2, 8, 16); BBINOJIHATH
apupMeTHYEeCKHe ONepaly HaJl HUMU C OIIOPOW Ha aJIrOPUTM Y4e€OHBIX AEHCTBUH;

OPUEHTHPOBATHCSI B MOHATUSAX U ONEPUPOBATH Ha 0Aa30BOM YpPOBHE: PACKPBIBATH CMBICI
MOHATUA C OMOpPOW Ha HPHUMEPHl «BBICKA3BIBAHHE», «JIOTMUYECKas OIepalusy, «IOrHuecKoe
BBIPAKCHHEY;

3aMUChIBaTh JIOTMYECKHE BBIPAKEHUS C BHU3YyaJIbHOW ONOpPOW CpaBHUBATh C
WCIIOJIb30BAHUEM  JM3BIOHKIIMM, KOHBIOHKIMM W OTPULIAHUSA, ONPEIENATh HCTUHHOCTh
JIOTUYECKUX BBIPAXEHHH, €CITM U3BECTHBI 3HaYEHHS] HCTUHHOCTH BXOJSAIIUX B HETO NMEPEMEHHBIX,
CTPOUTH TaOJIUIIBI HICTUHHOCTH JIJIs IOTHUECKUX BBIPAXKEHUI ¢ 0Mopoii Ha oOpaser;

OpPUEHTUPOBATHCS B MOHATUSAX M ONEPUPOBATH UMHU Ha 0A30BOM YPOBHE «HCIIOJTHHUTEIbY,
«@ITOPUTM», «IpOTpamMMay, IMOHMMas pPAa3HMIy MEXAy YHNOTpeOJeHHeM 53TUX TEPMHUHOB B
0ObIIEHHOH peur U B HH(GOPMAaTHUKE;

OIKCHIBATh AJTOPUTM pELICHUs 3a/la4M Pa3IMYHBIMU CIIOCOOaMHU, B TOM 4YHCJIE B BUJE
0JIOK-CXEMBI C OTTIOPOi Ha 0Opaserl;

COCTaBJIAITh, BBINOJHATH BPYYHYI0O M Ha KOMIBIOTEPE TIPOCTHIE AJITOPUTMBI C
UCIIOJIb30BAaHUEM BETBJICHUI M LIUMKJIOB JJIsl yNpaBJICHUS UCIOJIHUTENSIMH, TaKUMHU Kak PoOor,
Yepenaika, YUepTExKHUK;



UCIIOJIb30BaTh KOHCTAHTHI U INEPEMEHHBIE PA3JIMYHBIX TUIOB (YHMCIIOBBIX, JIOTMUECKHX,
CUMBOJIbHBIX), @ TaKXKe CoJepiKalllue MX BbIpaK€HUs C OMOpOil Ha oOpasel]; HCIOIb30BaTh
OIEpaToOp NPUCBAUBAHUS;

MCIIOJIb30BATh NP Pa3pabOTKe MpOrpaMM JIOTUYECKUE 3HAYEHHUS, OTIEPAIIH U BBIPAXKCHHS
C HUMH C ONIOPO Ha aJIrOPUTM IIpaBuUI,

AQHAIM3UPOBATH MPEAJIOKEHHBIE AITOPUTMBL, B TOM YHUCIIE ONPEAEIATh, KAKUe Pe3ylbTaThl
BO3MO>KHBI IIPU 33JJaHHOM MHOKECTBE UCXO/IHbIX 3HAUEHU;

co3daBaTb U OTJ@XHUBATh MporpaMMbl (Ipu  HEOOXOJUMOCTH  HUCIOJIB30BAaHUEM
CIpPaBOYHOIO MaTepHaja) Ha OJHOM M3 s3bIKOB nporpammupoBanusi (Python, C++, Ilackains,
Java, C#, IlIkonapHBI AJTOPUTMUYECKUN SI3BIK), peaTu3yIOIIUe TMPOCThIC AJITOPUTMBI
00pabOTKM YHMCIOBBIX MJAHHBIX C UCIOJb30BAHUEM IMKJIOB W BETBICHHWH, B TOM 4YHCIE
peau3yroniye IpoBepKy ASTUMOCTH OJHOTO IIeJIOr0 YKcia Ha Jpyroe, MpOBEpPKY HATYpallbHOTO
YHCiIa HA IPOCTOTY, BhIACIECHUS U(P U3 HATYPaTLHOTO YHCIA.

9 KUIACC

[IpenmerHble  pe3ynbTaTbl OCBOEHHUS  00S3aTEIbHOIO  IPEIMETHOTO  COJIEpXKaHMS,
YCTAHOBJICHHOTO JAHHOM MPUMEPHON pabodell MporpamMMmoi, OTpakaroT C(OPMHPOBAHHOCTD Y
oOyuatommuxcs ¢ 3[1P ymenwuii:

pa30buBaTh 3aJauM Ha MOA33Jaud; COCTABJIAThH, BBHINOJIHATH BPYUHYIO M Ha KOMIIbIOTEpE
HECJIO)KHBIE aJITOPUTMBI C MHCIIOJIb30BAHMEM BETBJICHMM, LMKJIOB M BCIOMOIaTEIbHBIX
QITOPUTMOB ISl YIIPABJICHUSI UCTIONHUTEISIMHU, TakuMH Kak Pobot, Yepenamka, YepTEKHUK ©
OIopoii Ha oOpaser;

COCTaBJISITh M OTJIAKUBATh IPOrPaMMBbl, PEATU3YIOLIUE TUIIOBbIE aITOPUTMbI 00pabOTKU
YHCJIOBBIX MOCJIEJOBATEIBHOCTEH MM OJHOMEPHBIX YUCIIOBBIX MAacCCHBOB (IIOMCK MAaKCHMYMOB,
MUHUMYMOB, CYMMbl WJIM KOJMYECTBA JIEMEHTOB C 3a/laHHbIMM CBOMCTBaMU C OIOPOM Ha
oOpazerr Ha OJHOM U3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#,
[konpHBIH ANropuTMudeckuil S3bIK);

OIIEpUPOBATh MOHATHAMH «MOJEIbY», «MOIECIUPOBAHMUE», OIPENEIATh BUABI MOJIEIEH;
OILICHUBATh aJIEKBATHOCTb MOJIEIIU MOJEIUPYEMOMY OOBEKTY U LIEISIM MOJEIMPOBAHUS;

UCIOJIb30BaTh Tpadbl U JAE€PEBbs ISl MOAETUPOBAHUS CUCTEM CETEBOM M MepapXHUecKOn
CTPYKTYpbl; HAXOUTh KpaTualIuil myTh B rpade;

BBIOMpPATh CHOCOO MpPEJCTAaBICHUS JAaHHBIX B COOTBETCTBMM C ITOCTABJICHHOM 3anaueit
(Tabnuibl, cXeMbl, TpauKH, JTUarpaMmbl) C UCIOJIB30BAHUEM COOTBETCTBYIOUIMX IMPOTrPaMMHBIX
cpeacTB 00pabOTKH JJaHHBIX;

UCIIOJIb30BaTh d3JIEKTPOHHBbIE TaOMUIbl g OOpaOOTKM, aHaidu3a M BHU3yaJu3aluu
YHCJIOBBIX JIAaHHBIX, B TOM YHCJE C BBIJICJIGHUEM JHana3oHa TaOMUIbl U YINOpsAA0YMBAHHUEM
(COPTUPOBKOI1) €Tr0 2JIEMEHTOB;

CO3/1aBaTh M NPUMEHSATH (C OMOpPOl Ha aNropuTM y4eOHBIX AECUCTBHUIl) B 3JIEKTPOHHBIX
Tabnuuax Gopmynbl A pacd€TOB C UCIIOJIB30BAHUEM BCTPOEHHBIX apHU(PMeTHYecKuX (PpyHKUIUN
(cyMMHpOBaHHE U TMOJCYET 3HAYCHMH, OTBEYAIOIIMX 33JaHHOMY YCIOBMIO, Cpe/iHee
apudMeTHYecKoe, TOUCK MAKCUMaJbHOTO ¥ MHHUMAJIBHOTO 3HAYEHHS), aOCOIIOTHOM,
OTHOCHUTEIIbHOM, CMEIIaHHOM aJipecalyy;

HCIIOJIb30BaTh DJIEKTPOHHBIE TaONUIBI JUISI YUCIEHHOTO MOJEJIMPOBAHUS B IMPOCTHIX
3ajauax U3 pasHbIX MPEJMETHBIX 00JIacTel;

UCIIOJIb30BaTh COBPEMEHHBbIE MHTEPHET-CEPBUCHl (B TOM 4YHCJIE KOMMYHHKAI[MOHHBIE
CepBUCHI, 00JauHble XPAHWIMIIA JAHHBIX, OHJAWH-TIPOrpaMMbl (TEKCTOBBIE U Trpaduyeckue
PEAAKTOPHI, CpeIbl pa3pabOTKH)) B yueOHOM ¥ MTOBCETHEBHOM JIEATEILHOCTH;

NOPUBOANUTH TPHUMEPHl HCIOJB30BAaHUS T'€OMH(POPMALMOHHBIX CEPBUCOB, CEPBHCOB
rOCYy/IapCTBEHHBIX YCIyT, 00pa3oBaTelbHBIX CEpBUCOB ceTh VIHTepHeT B y4eOHOH U
MMOBCEAHEBHOM 1€ TEILHOCTH;

UCIIOJB30BaTh  pa3jM4YHBIE CPEACTBA 3allUThl OT BPEIOHOCHOTO IPOrPaMMHOIO
oOecrieyeHus, 3alIMIIaTh MePCOHATBHYI0 UH(OPMAIMIO OT HECAHKIIMOHUPOBAHHOTO JIOCTYyNa U



€ro TMOCIeACTBUN (pasryialieHusi, IMOAMEHBI, yTpaThbl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJOTUYECKUX M COIMAIBHO-TICHXOJIOTHYECKUX AaCIIEKTOB HCIIONBb30BaHMUs ceTh VIHTepHeT
(ceTeBasi aHOHUMHOCTH, IIU(PPOBOH Ciel, AyTEHTUYHOCTh CYOBEKTOB M PECYpCOB, OMACHOCTb
BPEIOHOCHOTO KO/1a);

pacrio3HaBaTh TONBITKA W TPEAYNPeKIaTb BOBJICUEHHE ce0s U OKPYXKAOIUX B
JIECTPYKTUBHBIC U KPUMHHAJIBHBIE ()OPMBI CETEBOW aKTUBHOCTU (B TOM 4Hcie KHOepOYJUIHHT,
¢dumuHr).
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