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PaGouass nporpamma
yueOHoro npeamera «Mudopmaruka» 1 7-9 kiaaccos.

Copnepxanue o0yyeHus
7 k1acc

Hudposasg rpaMOTHOCTH

KoMnbroTep — yHuBepcajabHOe YCTPOCTBO 00padOTKHU JaHHBIX

Komnplorep — yHHMBEpCaJbHOE BBIYMCIUTEIBHOE YCTPOWCTBO, paboraroiiee 10
nporpaMMe. TUIBl KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOECHHBIE KOMIIBIOTEDBI,
CyNepKOMIbIOTepbl. MOOMIBHBIE YCTPONCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIBIOTEpa M MX HasHaueHue. [Ipomeccop. OneparuBHas u
JIOJITOBpEMEHHAsI MaMsITh. Y CTpONCTBA BBOAA U BbIBOAA. CEHCOPHBIN BBOJ, JaTUNKH MOOMIIbHBIX
YCTPOMCTB, CPEACTBA OMOMETPUUECKOH ayTeHTUDHUKALIH.

Hctopuss pa3BUTUS KOMIBIOTEPOB U IpOrpaMMHOro oOecnedeHusd. [lokoneHus
KOMIIbIOTepOB. COBPEMEHHBIE TECHICHIIUU Pa3BUTHsI KOMIIBIOTEPOB. CyNEepKOMIIbIOTEPHI.

[TapanienbHble BBIYUCICHUS.

[Tepconanbubiii kommbioTep. IIpomeccop m ero XxapakTepUCTUKH (TakTOBas 4YacToTa,
paspsaHocTs). OnepaTtuBHas namath. [JonroBpemeHHast namsaTh. Y CTPOMCTBAa BBOJA U BBIBOJA.
OO0BEM XpaHUMBIX JAHHBIX (ONEpaTUBHAS MaMATh KOMIBIOTEpa, >KECTKUH U TBEPAOTEIbHBIN
JTUCK, TIOCTOSIHHASI TaMATh cMapT(OoHa) U CKOPOCTh AOCTYIA JJIs Pa3IMUHbIX BUJOB HOCUTEIEH.

TexHuka 0€30MacHOCTH U MpaBuUiia pabOThI HA KOMIIbIOTEPE.

IIporpammbl u 1aHHBIE

[TporpamMHoe oOecrneueHne kommbloTepa. llpukianHoe mnporpaMMHoe obOecredyeHue.
CucremHoe nporpammHoe obecrneueHue. CucreMbl nporpammupoBanud. [IpaBoBas oxpaHa
nporpaMM M JaHHBIX. becniatHele W yclioBHO-OecruiaTHele mporpammbl.  CBoOOJIHOE
pOrpaMMHOE 0OecTieueHue.

@aiinsl 1 manku (katanoru). ITpuniunsl noctpoenus ¢ainoBeix cuctem. [lomHoe mms
daiina (manku). Ilyte x daitny (manke). PabGora ¢ ¢aiimamMu u Karajgoramu CpeIcTBaMH
OIIEpPAllMOHHOMN CHUCTEMBI: CO3/JaHUE, KOTIMPOBAHUE, IEPEMELICHNE, IEPEUMEHOBAHUE U YIAJIEHUE
¢aitnoB u manok (karanoro). Tumbl ¢aitnoB. CBoiicTBa (aitioB. XapakTepHble pa3Mepsl
(ailioB pa3NIUYHbBIX TUIOB (CTPAHUIA TEKCTA, NEKTPOHHAsA KHUTa, (hoTorpadus, 3anuch NecHH,
BUJICOKJIUI, TOJHOMETPaKHbIM (uibM). ApxuBanus AaHHbIX. Vcroib30BaHHE MPOrpaMM-
apxuBatopoB. Daitnossiit MeHemkep. [louck ¢aiinos cpeacTBamMu onepalioOHHON CUCTEMBI.

KomneioTepHble BUPYCHl U Apyrue BpeAOHOCHBIE MporpaMMebl. [IporpamMmel JUIsl 3alUTHI
OT BUPYCOB.

KoMmnbroTrepHbie ceTn

O6venunenue komnbioTepoB B ceTb. Cerb HMHTepHer. BeO-cTpanuma, BeO-caifr.
Crpykrypa ampecoB BeO-pecypcoB. bpaysep. IlouckoBwie cucremsl. [lonck wHbOpMamuu mo
KJIIOYEBBIM CJIOBaM M N0 u300paxkeHUto. JlocToBepHOCTh HH(POPMAILUMH, TOJYYCHHON u3
Nurtepnera.

CoBpeMeHHbIE CEPBUCHI HHTEPHET-KOMMYHHUKALUH.

CereBoii 3TUKET, 0a30Bble HOPMBI HMH()OPMAIMOHHOW 3TUKM M TpaBa NpU padboTe B
Nurtepuere. Ctpaternn 0e3omacHoro nosenaeHus B IHTepHeTe.

Teopernueckne 0CHOBbI MHPOPMATHKH

Nudpopmanus u nHGOpMaIHOHHBIE NPOLECCHI



WNudopmanus — 01HO U3 OCHOBHBIX MOHATUI COBPEMEHHOMN HAYKH.

Nudpopmanns Kak CBEIEHMs, NpPEIHA3HAYEHHbIE [UI1 BOCIPHUATHS YEJIOBEKOM, U
uHpOpMaLus KaK JaHHbIE, KOTOPhIE MOTYT ObITh 00pab0TaHbl aBTOMAaTH3UPOBAHHON CUCTEMOIA.

JIMCKpeTHOCTh JaHHBIX. BO3MOXKHOCTB ONMCAaHUs HENPEPHIBHBIX OOBEKTOB U IIPOLIECCOB C
MIOMOUIbIO AUCKPETHBIX JAHHBIX.

HMHdpopMaLinoHHbIE POLECCH] — MPOLIECCHI, CBSI3aHHBIE C XPAHEHUEM, ITPe0Opa30BaHUEM U
repenayen JaHHbIX.

IIpencraBienne uHpopmanumn

CumBon. Andasur. MomHuocts andasuta. PaznooOpaszue s3bIKOB U aj(aBHUTOB.
EcrectBenHble U (opManbHble s3bIKH. AJ(AaBUT TEKCTOB Ha PYCCKOM s3bIKe. JIBOMUHBIN
andasut. KonnuecTBo BCEBO3MOXKHBIX CIIOB (KOAOBBIX KOMOMHALNI) (PUKCHPOBAaHHOMN JIJIMHBI B
nBouyHoM andasure. IIpeoOpazoBanue isroboro andaButa K JBouyHomy. KommuecTtBo
pa3IMYHBIX CIOB (PMKCHUPOBAHHON JUIMHBI B alihaBUTE ONMPEACIEHHON MOIITHOCTH.

KonupoBanue cuMBOJIOB OJHOrO andaBUTa C IOMOIIBIO KOJOBBIX CJIOB B JIPYroM
andaBute, KOJ0Bask TaOIHIIA, IEKOIUPOBAHUE.

JBonunsblii kox. IlpencraBieHune NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JIBOUYHOM
andasure.

NudpopmannoHHbiii 00bEM JaHHBIX. bUT — MHHHMManbHas eQUHMLA KOJIMYECTBA
uHPOpPMALIUK — IBOMYHBINA pa3psan. EnuHunbl m3mepenns nHOOpMaMOHHOTO 00bEMa TaHHBIX.
burt, OaiiT, kunoOaiit, MeradaiT, ruradair.

CxopocTb nepeayu JaHHbIX. EMUHUIBI CKOPOCTH NEpEeIaYu IaHHBbIX.

KonupoBanue tekcroB. PaBHoMepHbiii koa. HepaBHomepubiii koa. KomupoBka ASCII.
Bocemubutasie koguposku. [lonstre o kogupokax UNICODE. JlexonupoBanue cooOIieHui ¢
UCIIOJIb30BAaHUEM PAaBHOMEPHOT'O U HEpaBHOMEpPHOTro Koza. MHpopmannonHslil 00bEM TEKCTA.

Hckaxenne nHGpopMaIuu rnpu nepeaaye.

OOmee mnpencraBieHue O LU(POBOM MPEACTABICHUU ayAMOBU3YAJIbHBIX M JPYIHX
HENPEPBIBHBIX JIAHHBIX.

KonupoBanue mnera. lLlseroBele Monenu. Mogens RGB. I'myOumna xoxmpoBaHWMSL.
[Tanmutpa.

PactpoBoe 1  BekTOpHOe mpexacTaBieHue  u3o0OpaxeHuil. Ilukcenb.  Ouenka
MH(OPMaLMOHHOTO 00BbEMA rpapuecKuX JAHHBIX I PACTPOBOTO N300paKeHUS.

Koauposanue 3Byka. PaspsnHocTs 1 yactoTa 3anucu. KoandecTBo kaHaJIOB 3aIluCH.

OneHka KOJIMYECTBEHHBIX IMAapaMEeTpOB, CBS3aHHBIX C MPEICTABIEHUEM M XpaHEHHEM
3BYKOBBIX (paiisIoB.

NHpopManMoOHHBIE TEXHOJIOTHH

TekcToBBIC JOKYMEHTBI

TexkcToBble TOKYMEHTHI U UX CTPYKTYpHBIE 3JI€MEHTHI (CTpaHula, ab3all, cTpoKa, CJIOBO,
CHUMBOI).

TekcToBBIN MpolleccOp — MHCTPYMEHT CO3/aHus, peAaKTHUpOBaHUS U (OpMaTHPOBAHUS
tekcToB. [IpaBunma HabGopa Texcta. PemaktupoBanue Tekcra. CpoiictBa cumBojioB. Lpudrt.
Tunsl mwpudToB (pydneHsle, ¢ 3acedkaMu, MOHOLIMPHHHBIE). [lomyXkupHoe M KypcHBHOE
Hauepranue. CBoiicTBa ab3aleB: TpaHUIbI, a03alHBIl OTCTYN, HHTEPBAJ, BHIPAaBHUBAHHE.
[Tapametpsl cTpanuipl. CtuneBoe GpopmMaTupoBaHUe.

CrpykTypupoBanue HH(GOpPMAIMKU C IMOMOIIBIO CIHUCKOB W Tabmui. MHOrOypOBHEBbIE
cnucku. JlobaBneHue TabnuL B TEKCTOBBIE TOKYMEHTBHI.

BeraBka m3oOpakeHUil B TEKCTOBbIE JTOKYMEHTH. OOTekaHHe H300paXKEHUH TEKCTOM.
BkitoyeHne B TEKCTOBBIN JOKYMEHT Auarpamm, (Gopmys, HyMepaluy CTpaHMIl, KOJIOHTUTYIIOB,
CCBIJIOK M IPYTHX DJIEMEHTOB.

IIpoBepka nmpaBonucanus. PaccranoBka nepeHocoB. ['010coBoit BBO TekcTa. ONTHYECKOE
pacnio3HaBaHue Tekcta. KommbrotepHelii nepeBoa. Mcnonb3oBanue cepBucoB MHTepHeTa mis
00paboTKH TEKCTA.



Komnbrorepnasi rpadpuxa

3HaKOMCTBO ¢ TrpaduyecKUMH penakropamu. PactpoBbie pucynku. Mcnonb3oBaHue
rpadu4ecKux MPUMHUTUBOB.

Onepauuu pegakTUpoOBaHUS TIpaduyecKux OOBEKTOB, B TOM UHCIE IH(PPOBBIX
¢dororpaduii: mM3MeHeHHE pa3Mepa, OOpe3ka, MOBOPOT, OTpakeHHe, pabora ¢ oObIacTIMU
(BBIICIIEHUE, KOTTMPOBAHKE, 3aJIMBKA LIBETOM ), KOPPEKLIUA [IBETA, SIPKOCTH U KOHTPACTHOCTH.

Bekropnas rpadguka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CpEACTBAMHU
TEKCTOBOT'O TMpoIleccopa WM JAPYrux Mnporpamm (mpuiiokeHuid). JloOaBineHHe BEKTOPHBIX
PHUCYHKOB B TOKYMEHTEI.

MyabTUMeINHHbIE TTPe3eHTAIUU

[TonroroBka MyabTUMEIUWHBIX mpe3eHTanui. Cnaia. JloOaBieHne Ha claiij TekcTa U
n3o0paxenuii. Pabora ¢ HECKOIBKUMU ClaiiIaMu.

JobaBiienne Ha ciaiij ayIMOBU3yaJIbHBIX TaHHBIX. AHUMAIMs. [ unmepcchuiky.

8 kaace

Teopernvyeckne 0CHOBbI HHPOPMATHKH

Cucrembl cuncieHus

Heno3unuonHele M MO3UIMOHHBIE CHCTeMBbl cuHcieHus. AndaBur. OcHoBaHUE.
Paspépuyras ¢dopma 3ammcu uucna. [lepeBog B JECATUYHYIO CHCTEMY YHWCEll, 3alTUCAHHBIX B
JPYTHX CUCTEMAaX CUHCIICHMS.

Pumckas cucrema cuuciaeHusl.

JIBonuHas cucrema cuucienus. IlepeBon menbix uucen B mpeaenax or 0 mo 1024 B
JBOMYHYIO CHCTEMYy cuucleHusa. BocbmepuuHas cuctema cumucieHus. llepeBox uucen wus
BOCbMEPUYHON CHUCTEMBI B IBOUYHYIO U JIECATHUHYIO cUCTeMbI 1 00paTHo. [llecTHaauarepuynas
cuctema cuuciaeHus. [lepeBon uumcen U3 IMIECTHAALATEPUYHON CUCTEMBI B JBOMYHYIO,
BOCBMEPHUYHYIO U JIECITUUHYIO CUCTEMBI U OOPaTHO.

ApudmeTrnueckre onepanuy B IBOUYHON CUCTEME CUUCTICHUSI.

DJIeMEHTBI MaTEeMATHYECKOM JTIOTUKH

Jlornueckue BbICKa3bIBaHMs. Jlormdeckue 3HA4EHUsI BBICKA3bIBAHUN. ODJEMEHTApHBIE U
COCTaBHbIE BbICKa3blBaHUA. Jlornueckue omnepanuu: «i» (KOHBIOHKLUS, JIOTHYECKOE
YMHOXXEHHE), «WIN» (IUIBIOHKIUSA, JOTHYECKOE CIIOKEHHUE), «HEe» (JJOTUUECKOe OTPUIIAHHE).
[Tpuopurer norudeckux onepanuii. OnpeneacHre HICTUHHOCTU COCTaBHOTO BBICKA3bIBAHUS, €CIIN
M3BECTHBI 3HaYEHMsI ICTUHHOCTH BXOJSIIMX B HErO 3JIEMEHTAapHBIX BbICKa3bIBaHMi. Jlornyeckue
BelpakeHUs. [lpaBmiia 3amucu Jorndyeckux BblpakeHHH. [locTpoeHue TabIUIl MCTMHHOCTH
JIOTUYECKHUX BBIPAXKEHHH.

Jlornueckue 31eMEHTHI. 3HAKOMCTBO C JIOTHUECKHMH OCHOBaMHU KOMIIBIOTEpA.

AJITOPUTMBI M IPOTPAMMHPOBAHME

HcnonnuTesan 1 aIrOpuTMBI. AJITOPUTMHYECKHE KOHCTPYKIUH

[lonsiTne anropurma. McrnomHuTENnW ainropuTMOB. AJITOPUTM KakK IUIAH YIPABJICHUS
VCIIOJTHUTEIIEM.

CaoticTBa anroputma. CrocoObl 3amUCH alroputMa (CIOBECHBIM, B BHE OJOK-CXEMBI,
porpaMMma).

AnroputMuyeckue KOHCTpYKIMHU. KOHCTpyKuusi «ciegoBaHue». JIMHEHHBI anropuTM.
OrpaHn4eHHOCTh JIMHEMHBIX aJITOPUTMOB: HEBO3MOYKHOCTb IIPENYCMOTPETH 3aBHUCHUMOCTh
MIOCJIEI0BATENBHOCTH BBIITOIHAEMBIX JEHCTBUI OT HCXONHBIX JAHHBIX.

KoHCcTpyKIust «BETBIIEHUEY: TOTHASL M HENoJHAas (GopMbl. BrlnogHeHne U HEBBIIOJIHEHNE
ycl0BHs (MICTUHHOCTB U JIOXKHOCTb BbICKa3bIBaHus). IIpocTbie u cocTaBHbBIE YCIOBHSL.

KoHCTpyKIIUsl «IOBTOPEHMS»: LUKIBI C 3aJaHHBIM YHCIOM IOBTOPEHUH, C YCIOBUEM
BBITOJIHEHMS], C IEPEMEHHOM LIUKJIA.

Pa3zpaboTka ans (hopMaJbHOTO HCIOJHUTENS AITOPUTMA, MPUBOASAIIETO K TpeOyeMomy
pe3yibTaTy INpU KOHKPETHBIX MCXOAHBIX JAaHHBIX. Pa3pa0oTka HECIOKHBIX alrOpPUTMOB C



UCTOJIb30BAaHUEM IIUKJIOB M BETBIGHUH Ui yHpaBieHHS (OPMaAIbHBIMU HCIOTHUTEISIMH,
TakumMu Kak PoOGor, Yepemamika, YUepréxHuK. BrilonHeHne alropuTMOB BpPYYHYIO U Ha
KoMmmbloTepe. CHHTaKCHUECKUE U JIOTHYECKUe OmuOKH. OTKa3bI.

SI3bIK MporpaMMupoOBaHust

S3pik  mporpammupoBanus  (Python, C++, [Ilackanb, Java, C#, IlkonbHbIii
ANTOpUTMUYECKHH SI3BIK).

CucreMa nporpaMMHUpOBaHUs: PENAKTOP TEKCTa IPOrpaMM, TPAHCIIATOP, OTIAAUHUK.

[lepemennas: turm, umsi, 3HaueHue. L{enble, BelecTBEHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.

Omnepatop mnpucBauBaHUs. ApHU(PMETUYECKHE BBIPAKEHHUS M TMOPAJOK WX BBIYHCICHUS.
Omnepanuu ¢ 1eNIbIMU YUCIIaMU: [ETOYHCIEHHOE JIEJIEHNE, OCTATOK OT JIeJICHUS.

Bersnenus. CoctaBHble ycIoBUS (3aIIUCh JIOTMUECKUX BBIPAKEHUM HAa M3Yy4aeMOM SI3bIKE
nporpaMMupoBanus). HaxoxieHne MUHIMYMa U MakCUMyMa U3 JIBYX, TPEX M YETHIPEX YHUCEIL.
Pemenue kBagpaTHOro ypaBHEHHMsI, UMEIOLIETO BEIIECTBEHHbIE KOPHHU.

Junanorosast oTJiaJKa MporpaMm: MOIIArOBOE BBIMOJIHEHHE, IPOCMOTP 3HAYEHUN BETUYHH,
OTJIaJIOYHBIN BBIBOJI, BEIOOP TOUYKH OCTAHOBA.

[ukn ¢ ycnoBuem. Anroput™ EBkiuaa 1 HaX0xXA€HUS HAUOOJBIIETr0 OOIIETo AeTUTeNs
JIBYX HaTypaJbHBIX yucel. Pa3OueHne 3amicyu HaTypalbHOTO YHUCIIA B MO3UIIMOHHON CHCTEME C
OCHOBaHUEM, MEHbIIUM WK paBHbIM 10, Ha OTAETbHBIC TUPHI.

[{uks ¢ nepeMeHHOU. AJITOPUTMBI IPOBEPKH IETMMOCTH OJIHOTO 1I€JIOT0 YKcia Ha JIPYroe,
MIPOBEPKU HATYPaJbHOTO YKCIIA HA IPOCTOTY.

OO6paboTka  CUMBOJIBHBIX  JaHHBIX. CHMBOJIBHBIE  (CTPOKOBBIE)  I€PEMEHHBIC.
[TocumBonbHast oOpaboTka crpok. Iloacuér wYacToThl MOSBIEHUS CHUMBOJIA B CTPOKE.
Berpoennbie pyHkumu st 00pabOTKH CTPOK.

AHaJIM3 aIrOPUTMOB

OmnpeneneHre BO3MOXKHBIX pPE3YyJlIbTaTOB pabOThl ajlropuTMa NpU JaHHOM MHOXKECTBE
BXOJIHBIX JAHHBIX, ONPEACICHUE BO3MOXKHBIX BXOJHBIX JAHHBIX, NPHUBOJAIIMX K JaHHOMY
pe3ynbrary.

9 kaace

HudpoBasg rpaMOTHOCTD

I'no6anbHas cetb UHTEepHeT U cTpaTernu 0e30MacHOr0 NMoBeeHUs B Hell

I'moGanpHas cerb Murepner. IP-agpeca y3moB. CereBoe XpaHeHHME IaHHBIX. MeTObI
MHAMBUAYaJIbHOTO U KOJUIEKTUBHOIO pa3MelleHusi HoBoil nHdopmauuu B MHTepHete. bonbuiue
JaHHbIe (MHTEPHET-/1aHHbIE, B YACTHOCTH JIaHHBIE COIIMANIBHBIX CeTeH).

[Tonsitne 06 nHPOpPMATMOHHOI O€30MacHOCTH. YTPO3bl HHGOOPMAITMOHHONW 0€301aCHOCTH
npu pabote B TJI00ANbHOM CeTH M METoJbl NpoTuBOjeicTBUA WM. llpaBmiia OGe3omacHoi
ayreHTu¢ukanuu. 3amurta JuyHOW uHGopmauuu B HWHrepHere. be3omacHeie cTpareruu
noseneHus B MurtepHere. [IpeaynpexxaeHue BOBIEYEHUsI B JECTPYKTUBHBIE U KPUMHHAJIbHbBIE
(bopMBbI ceTeBOM aKTUBHOCTHU (KNOEpOYUIMHT, PUIIUHT U Apyrue GOpMBI).

Pabora B uH(pOPMALIMOHHOM NIPOCTPAHCTBE

Bunel nestenbHocTH B VIHTEpHETE, MHTEPHET-CEPBHUCHI: KOMMYHUKAIIMOHHBIE CEPBHUCHI
(moutoBasg cmyxk0a, BHJEO-KOH(EpPEHI-CBA3b M JPYrHe), CIpPaBOYHBIE CIYXKObl (KapThl,
pacnucaHus U IPYTUe), TOUCKOBBIE CITYKOBI, CITy>KObI 0OHOBJIEHUS MPOTPAMMHOT0 O0eCTIeYeHUS
u jpyrue ciayxO0bl. CepBHCH TrocylapcTBEeHHBIX yciayr. OOnadyHble XpaHWIMIIA JaHHBIX.
CpencrtBa COBMECTHOM pa3pabOTKH JOKYMEHTOB (oHIaitH-o¢uckl). [Iporpammuoe obecrieueHne
Kak BeO-CepBUC: OHJIAWHOBBIC TEKCTOBBIE U TIpadUUecKue pPEeIaKkTOphl, Cpedbl pa3paboOTKu
IIPOrPaMM.

Teopernueckne 0CHOBbI MHPOPMATHKH

MopenupoBaHue KaKk MeTOJ MO3HAHUSA

Mogenb. 3amauu, pemaemple ¢ MOMOIIBI0 MojenupoBaHus. Kimaccudukammmu mopemnei.
Marepuanbable (HaTypHble) M HMH(OpPMAaIMOHHBbIE Mojaenu. HempepbiBHbIE M JUCKPETHBIE



monenu. Mwmuranmonnele Mmoxaenu. Mrposele mopenu. OleHKa aJeKBaTHOCTH —MOJENU
MOJIETTUPYEMOMY OOBEKTY U IIeJIIM MOJIETUPOBAHUS.

Tabmuunsie Moaenu. Tabnuia Kak IpeacTaBIeHUEe OTHOUICHHUS.

ba3bl gannbix. OTO0p B Tab/IUIIE CTPOK, YIOBIETBOPSIIOMIMX 3aJAHHOMY YCJIOBHUIO.

I'pad. Bepmmna, pedpo, myrs. OpHeHTUPOBAaHHBIE U HEOPHUEHTUPOBaHHbBIE Tpadbl. [nmnHa
(Bec) pebpa. BecoBas marpuma rpada. JlyimHa mytd Mexay BepmimHamu rpada. Ilomck
ONTUMAaNBHOTO MyTH B rpade. HavanbHas BepmmHa (MCTOYHUK) M KOHEYHAs BEpIINHA (CTOK) B
OpUEHTUPOBaHHOM Trpade. Bpluncienne konuuecTBa MyTed B HANPaBICHHOM AallMKIMYECKOM
rpade.

Hepeo. Kopenb, BepmmHa (y3en), auct, pedpo (myra) nepeBa. Bricota nepesa.
[Tonnepeso. [Ipumeps! uconb3oBanus 1epeBbeB. [lepeOop BapraHTOB ¢ IOMOMIBIO JIEpeBa.

[TonsiTe mMareMaTH4eCKOW MOJAENHU. 3ajaud, pelacMmbie ¢ MOMOIIbI0 MAaTEMaTHUYECKOTO
(KOMIIBIOTEPHOT0) MOAETHpOoBaHusl. OTINYHEe MaTeMaTHYeCKOH MOJAETH OT HATYpHOH MOJAETH U
OT CJIOBECHOTO (JIUTEPaTypHOT0) OMKUCAHUS O0BEKTA.

Oranbl  KOMIBIOTEPHOTO  MOJEIHMPOBAaHUS:  IOCTAaHOBKA  33Ja4yH, IOCTPOCHHUE
MaTeMaTUYeCKOM  MOJenu, MporpaMMHasi — peanu3alus, TECTHPOBaHHE, IPOBEICHUE
KOMITBIOTEPHOT'O SKCIIEPUMEHTA, aHAITU3 €r0 Pe3yIbTaTOB, YTOUHEHHE MOJICIIH.

AJITOPUTMBI M TPOTPAMMHMPOBAHHE

Pa3pa6oTka aJropuTMoB U NporpamMm

PasOuenue 3amaun Ha mona3azauyn. CocTaBleHHWE ajIrOpUTMOB U MPOTpamMMm  C
UCTIOJIb30BAaHUEM BETBJICHHW, IIMKJIOB M BCIIOMOTATEIBHBIX QJITOPUTMOB Ui YIIPaBJICHUS
ucronHuTeneM PoOOT mnM ApyruMu HCTIIOMHHUTENSIMHU, TaKUMU Kak Yepenaimika, YepTEKHUK U
JTPYTHMH.

Tabnuunble BenuuuHbl (MaccuBbl). OgHOMepHble MaccuBbl. COCTaBI€HHE W OTJIAJKa
POTPaMM, PEATH3YIOIINX THUIIOBBIE aJTOPUTMBI 00PaOOTKH OJHOMEPHBIX YUCIOBBIX MAaCCHBOB,
Ha OJHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
AnropuTMudeckuii  SI3BIK): 3allOJHEHWE YHCJIOBOTO MAacCCHBAa CIIy9alHBIMH YHCIIaMH, B
COOTBETCTBUM ¢ (GOPMYIJION UM MyTEM BBOJA YHMCEN, HAXOXKICHUE CYMMBI 3JIEMEHTOB MacCHUBa,
JIMHEWHBIM TIOMCK 3aJaHHOTO 3HAYEHWS B MacCHBE, TMOJCYET DIEMEHTOB MAacCHBa,
YJIOBJIETBOPSIIOIIMX 33JaHHOMY YCJIOBUIO, HaXOXXJICHHE MHUHUMAJIBHOIO (MaKCHMAJIbHOIO)
snemMenTa MaccuBa. COPTHPOBKA MacCHBA.

OO0paGoTka MOTOKAa  JaHHBIX:  BBIYUCICHHE  KOJMYECTBA, CYMMBI,  CpEIHEro

apI/I(i)MeTI/I‘IGCKOFO, MHUHUMAJIBHOI'O n MaKCHUMAaJIbHOT'O 3HAa4YCHUA 3JIEMECHTOB
MOCJIEI0BATEIbHOCTH, YAOBIETBOPSIOIINX 33/JTAHHOMY YCIIOBUIO.
Yupasienue

Vnpasnenue. Curnan. OOpatHas cBs3b. [lonyueHue CUrHajIoB OT HUGPOBBIX JATYUKOB
(xacaHusl, pacCTOSIHUSA, CBETA, 3ByKa U Jipyroro). [Ipumeps! ncnonb3oBaHus PUHIUIA 0OpaTHOM
CBSA3M B CHUCTEMAaxX YIPABJIEHHUS TEXHUYECKHMMH YCTPOMCTBAMHU C IOMOIIBIO JaTYUKOB, B TOM
yHclie B pOOOTOTEXHUKE.

[Tpumepbl  poOOTM3MPOBAHHBIX CUCTEM (CHCTEMa  yIpaBIEHUS  JBWKEHHEM B
TPAaHCIOPTHOM CHCTEME, CBAapOYHas JIMHHUS aBTO3aBOJA, ABTOMATU3MPOBAHHOE YIIPaBICHUE
OTOIUIEHMEM JIOMa, aBTOHOMHAs CHUCTEMa YIIPaBJIECHMsI TPAHCIOPTHBIM CPEICTBOM M JpYyTue
CUCTEMBI).

HNHpopmManoHHBIE TEXHOJTOTHH

DJIeKTPOHHBbIE TAOJIUIbI

[Tonarue 00 3mekTpoHHBIX Tabnuuax. TUNBI JaHHBIX B sUEHKAX 3JCKTPOHHOM TaOIHUIIBL.
PenaktupoBanue u popmatupoBanue Tabnuu. BetpoeHHble QyHKIMM I TOMCKA MAaKCUMYyMa,
MUHHMYMa, CYMMBI U cpenHero apudmeruueckoro. COpTUpOBKa JaHHBIX B BBIIEICHHOM
nuanazoHe. IlocTpoeHnme guarpamMM — (TMCTOrpaMMa, KpyroBas JauMarpamMma, TOUY€dHas
nuarpamma). Beibop tuma nuarpamMmel.



[TpeoOpaszoBanue hopmyn nmpu KonupoBaHuu. OTHOCUTENbHAS, A0COTIOTHAS U CMEIIaHHas
ajipecarusi.

VY ciioBHBIE BBIUMCIICHUS B 3JICKTPOHHBIX Tabnuax. CyMMHPOBAaHUE U MOACYET 3HAYCHHA,
OTBEYAKIIUX 3aJaHHOMY YycioButo. OOpaboTka OonblmMXx HAOOPOB HaHHBIX. YuWCIEHHOE
MOJICIIMPOBAHKE B AJIEKTPOHHBIX TAOIHUIIAX.

NudopmaninoHHble TEXHOJIOTMHA B COBPEMEHHOM 00111eCTBE

Posib nH(pOpMAIMOHHBIX TEXHOJIOTUH B Pa3sBUTHH SKOHOMHUKH MHUpA, CTPaHbl, PErHOHA.
OTKpBITBIE 00pa30BaTEIBHBIC PECYPCHI.

[TIpodeccun, cBsa3aHHble C WHPOPMATUKOW M HMHPOPMALMOHHBIMUA TEXHOJOTHUSMHU: BeO-
JM3aiiHep, MPOrPaMMUCT, Pa3padOTYUK MOOWMIBHBIX MPHIOKEHHUH, TECTHPOBIINK, apXUTEKTOP
POTPaMMHOTO 00eCIieueHHs, CIEIMATHICT 10 aHAJIM3Y JAHHBIX, CHCTEMHBIH aIMUHUCTPATOD.

[lnanupyemMbie pe3yabTaTbhl OCBOEHHSI TPOrpaMMbl 1O HWHPOPMATHKE HA YPOBHE
OCHOBHOT'0 00111€er0 00pa30BaHus

W3ydenrne wHGOPMATHKKA HA YPOBHE OCHOBHOTO OOIIEero oOpa3oBaHHS HAIPaBIICHO Ha
JTOCTHKEHHE OOYUYaAIOLIUMUCS JHYHOCTHBIX, METANpEeAMETHBIX M MPEIMETHBIX pPE3yIbTaTOB
OCBOCHHUS COJICPIKAHUS yUeOHOTO MIpeIMeTa.

JInyHOCTHBIE pe3yJIbTAThI

JIngHocTHBIE pe3yiabTaTbl HMCIOT HAIIPABJICHHOCTL Ha PCHICHUC 3aaa4 BOCIHHUTAHMA,
Pa3BUTHUSA U COLUATU3AIMHN 00YYAIOIINXCS CPEICTBAMU YI4EOHOTO IIpeaMeTa.

B pesynbrate mzyuenus mHOOpMATHKM HAa YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs Y
oOyuaroterocst 6yayT chopMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YIbTAThl B YACTHU:

1) NnaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOE OTHOIIIEHHE K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYYHOMY
HaCJICAUIO, IOHUMaHUEC 3HAUYCHUSA I/IH(bOpMaTI/IKI/I KaK HayKHU B JKU3HU COBPECMCHHOT'O O6HI€CTBa,
BJIQJICHUE JIOCTOBEPHOU MH(pOpMAIUEil 0 MepeIOBBIX MUPOBBIX U OTEYECTBEHHBIX JOCTUKEHUIX
B o0nacTu MH(OPMATUKU U MHPOPMAIMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUSIX 0 HU(POBOH TpaHCHOPMALIUK COBPEMEHHOTO O0IIEeCTBa;

2) TIyXOBHO-HPaBCTBEHHOT0 BOCITUTAHUSI:

OpHEHTAIlMsl Ha MOpaJbHbIE IIEHHOCTH U HOPMBI B CHUTYAI[USX HPABCTBEHHOTO BHIOOpA,
TOTOBHOCTH OII€CHUBATH CBOE MOBEACHUEC U TIOCTYIIKHU, @ TAKKC MOBCACHUC M IMOCTYIIKH APYTHUX
JIOJIE C TO3UIMKM HPABCTBEHHBIX M TPABOBBIX HOPM C Y4YETOM OCO3HAHHS TOCIEICTBUN
IMMOCTYIIKOB, aKTUBHOC HCIIPUATHUE aCOIIUAJIBHBIX ITOCTYIIKOB, B TOM YHCJIC B I/IHTepHeTe;

3) rpakIaHCKOr0 BOCIIUTAHMS

MNpEaACTAaBJICHHUEC O CONMUAJIbHBIX HOpMax MW IIpaBUjIaX MEXKINYHOCTHBIX OTHOIIIEHHUU B
KOJJIEKTHUBE, B TOM YHCJIE B COLMAIBHBIX COOOIIECTBaX, COOMIOCHIE MPaBUiI 0€30MacHOCTH, B
TOM YHCJIC HABBIKOB 0€3011acHOTO MOBEACHHS B MHTEPHET-CPEJie, TOTOBHOCTh K pa3HOOOpa3HOM
COBMECTHOHM JIEATEIbHOCTH TPU BBHIMIOJHEHUH Y4YeOHBIX, MMO3HABATEIbHBIX 3a/1ay, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aMMOIOHMMAHHUIO M B3aUMOIIOMOIIM B IMpOIlecce ITON
yueOHOM 1eATeIbHOCTH, TOTOBHOCTh OIICHUBATh CBOE MOBEJCHUE U MOCTYIIKK CBOMX TOBapHINEH
C IMO3ULIUH HPAaBCTBEHHBIX U IPABOBBIX HOPM C y‘-IéTOM OCO3HAHUA HOCHG}ICTBI/Iﬁ IMMOCTYIIKOB;,

4) neHHOCTeH HAYYHOI0 O3HAHMA:

c(hopMUPOBAHHOCTH MHUPOBO33PEHUECKUX  TPECTaBICHUMN 00 nHpopManuu,
I/IHq)OpMaL[I/IOHHBIX npomneccax )41 I/IH(I)OpMaLII/IOHHBIX TCXHOJIOI'UAX, COOTBCTCTBYIOIIHUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHU U OOIECTBEHHOW MPAKTUKU U COCTABJISIONINX 0a30BYIO
OCHOBY JUIsl IOHMMAaHUS CYIIHOCTH HAy4YHON KapTUHBI MUDPA;

uHTEpec K OOyYeHHI0 M TMO3HAHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHHI0, OCOZHAHHOMY BbIOOpPY HAIPaBICHHOCTU M YPOBHS 00y4eHUs B JaJIbHEHIIEM;



OBJIaJICHUE OCHOBHBIMHM HAaBBIKAMHU HCCIIEOBATENbCKOM JESTEIbHOCTH, YCTAaHOBKAa Ha
OCMBICIICHHE OIbITa, HAOMIOACHUHN, IMOCTYNKOB M CTPEMJICHHE COBEPIIEHCTBOBAaTh IIyTH
JOCTH>KEHUS! MHIMBHIYaJIbHOTO M KOJUIEKTUBHOTO OJ1aromnoryyus;

COPMHPOBAHHOCTE ~ MH(MOPMALMOHHOW  KyJIbTYpbl, B TOM  YHCJIE  HAaBBIKOB
CaMOCTOSITENIbHOW paboTHI ¢ YUeOHBIMH TEKCTaMH, CIIPAaBOYHON JTUTEPATYpOil, pa3HOOOpa3HBIMH
CpeACTBaMU MH(OPMALMOHHBIX TEXHOJOIMH, a TaKKe YMEHMs CaMOCTOSTENIbHO OIpPElelsTh
[EJId CBOEro OOydYeHHus, CTaBUTh U (OPMYIMPOBATH A ceds HOBBIE 3adayM B yuéde u
IIO3HABATEJIIBHON JEATEIBHOCTH, pa3BUBaTb MOTHUBBI M MHTEPECHl CBOECH ITO3HABATEIBHON
JESITEIIbHOCTH;

5) popmupoBaHusi KyJbTYPbI 310POBbS:

OCO3HAaHHE LIEHHOCTH >KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/10POBbIO, YCTaHOBKA
Ha 3JI0pOBbII 00pa3 *M3HM, B TOM YHUCIE U 3a CUYET OCBOEHHUS U COOJIOAEHUs TpeOOBaHUM
0€30IacHOM IKCILTyaTalluy CPEICTB MHPOPMALMOHHBIX 1 KOMMYHHKAIIHOHHBIX TEXHOJIOTHH;

6) TPY10BOr0 BOCIIUTAHUSA:

MHTEpEC K MPAKTUYECKOMY M3YyUEHHIO MpodeccHii U Tpyaa B cepax mpodeccnoHaTbHON
NeSITeIbHOCTH, CBSI3aHHBIX C HMH(OPMATHKOH, MPOrpaMMHUpPOBAHUEM M HHGPOPMALMOHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHKCHUSAX HAyKH WH()OPMATHKH M HAYYHO-TEXHHUYECKOTO
porpecca;

OCO3HAHHBII BBIOOp M TMOCTPOEHUE WHAWBUIYaJbHOW TpaeKTOPUU OOpa3oBaHUS U
KU3HEHHBIX IUIAHOB C Y4ETOM JIMUYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEIH;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

0CO3HaHME INI00aTBHOTO XapaKTepa SKOJIOTHYECKUX NpoOsIeM U MyTel uX pelieHusi, B TOM
yHclie ¢ y4ETOM BO3MOKHOCTEN MH(DOPMALIMOHHBIX M KOMMYHHUKAI[HOHHBIX TEXHOJIOTHIA;

8) amanranmum oOydamomerocssi K HM3MEHSIONMMCH YCJOBHSIM COHHMAJBHOM U
MPUPOJAHOM Cpelbl:

OCBOCHHME OOYYAIOIIMMUCS COLMAIBHOTO OIbITa, OCHOBHBIX COIMAJIbHBIX POJIEH,
COOTBETCTBYIOIIMX BEAyIeH JesATeNIbHOCTH BO3pacTa, HOPM U MpaBWJl OOIIECTBEHHOTO
NOBeJeHUS, (POPM COLMANBHOM JKU3HU B IPYyMIax ¥ cOOOIIECTBAX, B TOM YUCIIE CYLIECTBYIOMINX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

MeTtanpeamMeTrHbie pe3yJibTaThl

MetanpeaMeTHble pe3ylbTaThl OCBOCHHSI IMPOTPAMMBI 1O HH(POPMATUKE OTPAXKAIOT
OBJIAACHUC YHI/IBepcaJ'II)HI)IMI/I y‘I€6HHMI/I ﬂ@ﬁCTBHﬂMI/I — II03HaBaTCJIIbHBIMHU,
KOMMYHUKATUBHBIMH, PETYISATUBHBIMU.

Ilo3naBaTebHbIE YHHMBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJjoruyeckue AeMcTBUA:

YMeHI/Ie OHpe)IeJ'ISITI) IIOHATHUS, CO31aBaThb O606HIGHI/I$[, yCTaHaBJ'II/IBaTI) aHaJIOT'nu,
KIJIACCU(UITUPOBATh, CAMOCTOSITEILHO BBIOMPATh OCHOBAHHS U KPUTEPUU JUIS KIAacCHUPUKAIUH,
yCTaHaBJ'II/IBaTI) HpI/I‘-H/IHHO—CJ'Ie}ICTBeHHI)Ie CBiA3U, CTpOI/ITI) JIOTUYCCKUC paccymneHnﬂ, aciaTrb
YMO3aKJIIOUEeHHS (MHAYKTUBHBIE, T€AYKTUBHBIE U IO aHAJIOTUH) U BBIBOJBL;

YMeHI/Ie co3aaBarh, HpI/IMeHHTB nu HpeO6p330BBIBaTB 3HAaKU 1 CMMBOJIbI, MOACJIN U CXEMBbI
JUTSI pEIICHUs YUeOHBIX M MO3HABATEIbHBIX 33/1a4;

CaMOCTOSITENIbHO BBIOMpATh CHOCO0 pemieHus y4eOHOW 3amaur (CpaBHUBATh HECKOJIBKO
BapHAHTOB peIIeHHs, BHIOMpaTh HambOoJee TOMXOMAMMA C Y4ETOM CaAMOCTOSITEIIEHO
BBIJICIICHHBIX KPUTEPHEB).

ba3oBble nccienoBarTe/bCcKHue JelCTBHUA:

(bopMyIUpOBaTh BOMPOCH], (PUKCUPYIOIINE pPa3pblB MEXKIY peaTbHBIM M JKeJaTeIbHBIM
COCTOAHHUEM CI/ITyaI_[I/II/I, 06’beKTa, 1 CaMOCTOSTCIIBHO yCTaHaBJII/IBaTL HCKOMOC€ U JaHHOC,

OIICHWBaTh Ha TPUMEHHMOCTb W JIOCTOBEPHOCTh WH(OPMAIMIO, TMOJYyYEHHYIO B XOJE
HCCIICIOBAHUS



IPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE IPOLECCOB, COOBITUH H HX
MOCIIEACTBHSI B aHAJIOTUYHBIX WJIM CXOJIHBIX CUTYallUAX, a TAK)KE BBIABUTATDH MPEANIONIO0KEHHS 00
UX Pa3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmaunmeii:

BBIABIIATH JeUIUT MHPOPMAIUH, JAHHBIX, HEOOXOAUMBIX IS PEUICHUs TOCTaBICHHOMN
3a]a4u;

OPUMEHATh Pa3IMYHbIE METObl, MHCTPYMEHTHl M 3alpochl MpHU TOUCKE M OTOOpe
uH(pOpMallMM WM JaHHBIX W3 MCTOYHHUKOB C YYETOM NPEJIONKEHHOW ydeOHOW 3ajauu u
3a/laHHbIX KPUTEPUEB;

BbIOMpaTh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (opMy mpeacTaBieHuss WHGOpPMALUU U
WITIOCTPUPOBATH PelIacMble 33a4i HECTIOXKHBIMU CXeMaMH, TUarpaMMaMu, WHOW TpaduKoil u
UX KOMOUHAIUSIMUY;

OLICHUBATh HAJEKHOCTh MH(OPMALUU [0 KPUTEPHUSAM, IPEIOKEHHBIM YUHUTEIEM WU
c(hOpMyIIMPOBAHHBIM CAMOCTOSTEIHHO;

3 PEKTUBHO 3aTIOMUHATH U CUCTEMATU3UPOBATh HH()OPMAIIHIO.

KoMMyHHKaTHBHBIE yHUBepCAJIbHbIE Y4eOHbIE /1eliCTBUSA

Oo0menue:

COMOCTABJISITH CBOM CYXKJEHHS C CYXKICHUAMU JPYIHMX YYacCTHHUKOB JIMAJIOra,
0OHapyXUBaTh pPa3IMYMe U CXOJCTBO MO3ULUII;

nyOIMYHO  MPEACTABIATH  PE3YNbTaThl  BBIOJHEHHOTO  OMbITa  (IKCIIEPUMEHTA,
MCCJIEIOBAHMS, IPOEKTA);

CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIJIEHMS C Y4YETOM 3ajjad Ipe3eHTaluu |
0COOEHHOCTEHN ayAUTOPUH U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIE M TMCbMEHHBIE TEKCTHI C
MCII0JIb30BaHUEM WIITIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHasl 1eSITeIbHOCTD (COTPYAHUYECTBO):

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelIeHNH KOHKPETHON POo0OJIeMbl, B TOM YHUCIIE IPH CO3/JaHUU UHPOPMAIIMOHHOTO MPOIYKTa;

OPUHUMATh 1IeJIb COBMECTHOW HMH(OPMAIMOHHON [eATeNbHOCTH Mo cOopy, o0paboTke,
nepenave, popmanuzanuu UHGOpPMAaLMU, KOJUIEKTUBHO CTPOUTH AEMCTBUS MO €€ JOCTUKEHUIO:
pacrpenesaTh poJid, 10roBapuBaThCs, 00CYKJIAaTh MPOLIECC U PE3YNIbTAT COBMECTHOU pabOTHI;

BBIMOJHATh CBOIO 4YacTh pabOThl ¢ MH(poOpMmanuend wiv MHPOPMALMOHHBIM MPOIYKTOM,
JI0CTUTasi KAYECTBEHHOI'O PE3yJIbTaTa 110 CBOEMY HAINPABJICHUIO U KOOPAUHUPYSI CBOM IENUCTBUS
C IpYTUMH YJeHaMH KOMaH/IbI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMKA WH(POPMAIIMOHHBIN MPOIYKT 110 KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aMOJICHCTBHS;

CpaBHMBAaTh pPE3YJIbTAaThl C MCXOAHOM 3aJauell M BKJIAJ KaXJO0ro 4jeHa KOMaHIbl B
JOCTHKEHHE PE3yJbTaTOB, pa3AeisiTh CPepy OTBETCTBEHHOCTH M MPOSBIATH T'OTOBHOCTH K
IIPEIOCTABIICHUIO OTUETA MEPE IPYIIION.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYalUAX MPoOIeMbl, TpeOyroue peieHus;

OpUEHTUPOBATbCA B PA3IMUHBIX NOAXOJAaX K MPUHATHIO PELIEHUN (MHIUBUIYaIbHOE
MIPUHATHE PEIICHUH, TPUHATHE PEIICHUH B TPYIIIE);

CaMOCTOSITENIbHO COCTaBIISITh QJITOPUTM pEIIeHHs 33Ja4yd (WM ero 4acTb), BbIOMpPATh
croco0 pemeHuss y4eOHOM 3amayu ¢ y4€TOM HMMEIONMIUXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBATh MpeJlaracMble BApUaHThl PELIECHUI;

COCTaBJIATh IJIAH JeHCTBHM (MJ1aH peanu3aldd HAMEYEHHOI'O aJrOpUTMa pEeLIeHHS),
KOPPEKTHPOBATH MPEIOKEHHBIN aIrOPUTM C YIETOM HOJTYUYECHHUSI HOBBIX 3HAHHNA 00 U3ydyaeMoM
00BEKTE;



JIeNIaTh BBIOOpP B YCIOBUSX MPOTUBOPEUMBON MHGPOpPMAIUU U OpaTh OTBETCTBEHHOCTH 3a
pelIcHueE.

CamMoKoHTpOJIb (peduiekcusi):

BJIQJICTh CIIOCOOAMHU CAaMOKOHTPOJISI, CAMOMOTHBAIIUU U PEQIICKCHU;

JlaBaTh OLEHKY CUTYyAaIlMU U Ipeaararh miaH e€ U3MEHEHUs;

YYHUTHIBATh KOHTEKCT WM NPEABHACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH IIpH
pelieHny yueOHOU 3a1a49u, aIaliTUPOBATh PEIICHUE K MEHSFOIIIMMCS 00CTOSATEIbCTBAM;

OOBSCHATh TPUYUHBI JOCTIKCHHS (HEIOCTHXKCHHS) Ppe3yJbTaToB HH(POPMAIMOHHON
JeATEeTbHOCTH, J1aBaThb OLEHKY MPUOOPETEHHOMY ONBITY, yYMETh HaXOJIUTh IO3UTHUBHOE B
MIPOM3OIICIIIEH CUTYAIIHH;

BHOCUTH KOPPEKTUBBI B JICSITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, U3MEHHUBILIUXCS
CUTYallui, YCTAHOBJICHHBIX OLINOOK, BO3HUKIIUX TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM.

9MOIHOHAJBHBLIH HHTELJIEKT:

CTaBUTH c€0s1 Ha MECTO JAPYTOro YeJIOBEKa, TOHUMAaTh MOTHBBI U HAMEPEHUS JIPYTroro.

IIpunsitue ceds u APpyrux:

O0CO3HABaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT JAXKE B YCIOBHUSAX OTKPBITOTO
JocTymna K JII00bIM 00bEMaM HHGOpMAIUH.

IIpeameTHbIe pe3yabTaThl
K koHIty 00y4eHus B 7 Kj1acce y o0ydaronierocst OyayT copMUpOBaHBI CICAYIONINE YMCHHUS:

HOSACHATh HAa MPUMEPAX CMBICT MOHATHH «uH(OpMaIusLy, «MH(OPMAILIMOHHBIN MPOLIECCY,
«o0paboTka uHGOPMALHKY, «XpaHEHUE HH(DOPMAITUNY, «TIepenada nHHopMaIuny;

KOJMPOBaTh M JIEKOJUPOBATh COOOIIEHHs IO 3aJaHHBIM MpaBUIIaM, JEMOHCTPUPOBATH
NOHMMAaHWE OCHOBHBIX TIPUHIMIIOB KOJMPOBAHWS HMH(POPMAIMK PA3IUYHON MPHUPOJIBI
(TexcToBOM, rpaduueckoil, ayamo);

CpaBHUBATh JJIMHBI COOOIICHWH, 3alMCaHHBIX B PA3IMYHBIX al(aBUTaX, ONEPUPOBATH
€IMHUIIAMH U3MEepeHust HHYOPMAITMOHHOTO 00BbEMa 1 CKOPOCTH NEpeaayy JaHHbIX;

OLICHUBATh M CpPaBHUBATh pa3MEpbl TEKCTOBBIX, TPapHUUECKUX, 3BYKOBBIX (HaillloB U
BUIC0(aiiNoB;

NPUBOJIUTH TIPUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHHsS W TepeAadd WHGOpMAIWH,
CpaBHUBATh UX KOJMUYECTBEHHBIE XapaKTEPUCTUKH;

BBIJICJIATH OCHOBHBIE ATAITBl B HICTOPUH M TIOHMMATh TEHICHIIMH Pa3BUTHS KOMITBIOTEPOB U
IPOTPaMMHOT0 0OecreueHus;

MOJy4aTh ®  WCIOJNB30BaTh HH(MOPMAIMIO O XapaKTePUCTHKAX MEPCOHATHHOTO
KOMITbIOTE€pPA U €r0 OCHOBHBIX 3JIeMEHTaX (IIpOIleccop, ONepaTHUBHAs MaMATh, J0JTOBPEMEHHAs
namsITh, yCTPOICTBA BBO/Ia-BBIBO/IA);

COOTHOCHTD XapaKTePUCTUKH KOMIIbIOTEpA € 337a4aMHt, PEIIAeMbIMU C €0 TOMOILBIO;

OpPUEHTUPOBATHCS B UEPAPXUUECKON CTPYKType (ailioBoil cucTembl (3alIUCHIBATH TOJTHOE
ums ¢aita (katanmora), myTh K ¢aily (karajory) mo HMMEIOLIEeMYCsl ONUCaHHIo (ailnoBoit
CTPYKTYpPBI HEKOTOPOTO HH(POPMAITMOHHOTO HOCUTEIISN);

pabotath ¢ (ailloBOM CHCTEMON MEPCOHATIBHOIO KOMIIBIOTEpAa C HCHOJIb30BAHUEM
rpagpuveckoro  wHTepdeiica, a  WMEHHO:  CO3/aBaTh, KONMUPOBAaTh, IepEeMEIIaTh,
NEPEUMEHOBBIBATH, YIAIATh U apXUBUPOBATH (ailfibl U KaTaJOrH, UCIIOJIB30BaTh AHTUBUPYCHYIO
IporpamMMmys;

NpPEACTaBIATh  Pe3yJibTaThl CBOCW JACATENBHOCTH B  BHUAE CTPYKTYPUPOBAHHBIX
WITIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEAUUHBIX MPE3EeHTALN;

uckatb uH(popmamuio B HMHTepHere (B TOM 4mMcie, IO KIIOYEBBIM CJIOBaM, I10
N300pakeHHI0 ), KPUTUYECKH OTHOCUThCA K HAWJIEHHOM MH(OpMAaIK, OCO3HABasi ONaCHOCTh JAJIs
JUYHOCTH U 0OIIecTBa paclpoCTpaHEHHs BPEJOHOCHOM uWHGpOpMalnuMu, B TOM YHCIE
9KCTPEMHUCTCKOTO ¥ TEPPOPUCTUYECKOTO XapaAKTEPa;



IOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

VICIIOJIb30BaTh COBPEMEHHBIE CEPBHUCHI HHTEPHET-KOMMYHHUKAIIHH;

coOmonatb  TpeOoBaHMA  O€30MACHOW  JKCIUTyaTalldd  TEXHHYECKUX  CPEICTB
MH(OPMAIIMOHHBIX U KOMMYHHKAI[HOHHBIX TEXHOJIOTHH, COOJIOATh CETEBOH JTHKET, 0a30BbIC
HOPMBI HH(POPMALMOHHOW STHKH M MpaBa Mpu padoTe ¢ MPUIOKEHUSIMH Ha JTIOOBIX yCTPOMCTBaxX
u B llHTEepHEeTE, BEIOMPATh O€30I1aCHBIC CTPATEIHU TOBEACHHS B CETH;

OPUMEHATh METOJbI MPOPMIAKTUKYA HETaTUBHOTO BIMSHUS CPEACTB MH(OPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI Ha 37I0POBbE MOJIb30BATEIIS.

K xoniy o0yduenus B 8 kiacce y ooyyarorierocs 0yayT copMUpOBaHBI CICTYIOIINE YMECHHUS:

NOSICHATh HA IpUMEpax pPasIMuus MEXAY [O3ULHUOHHBIMU M HENO3ULIMOHHBIMU
CHUCTEMaMHU CUUCIICHUS;

3alUChIBaTh U CpaBHHUBATh 1eibie yucia or 0 mo 1024 B pa3inuyHBIX MO3UIIMOHHBIX
CUCTeMax CUuClIeHUs (C OCHOBaHUAMHU 2, 8, 16), BHIMOIHATH apuMETHUECKHUE ONEpaIiy Hal
HUMU;

pPacKpbIBaTh CMBICI MOHSTHI «BBICKAa3bIBAHUEY, <JIOTMUYECKAs Olepanusy, «IOrH4ecKoe
BBIPAXKECHHEY;

3aMKUChIBaTh JIOTUYECKUE BBIPAKEHUS C HMCIOJIb30BAHMEM AUIBIOHKIHMH, KOHBIOHKIIUU U
OTPULIAHUS, OIPENEIATh MCTUHHOCTb JIOTMYECKHX BBIPAKEHUH, €CIM W3BECTHbl 3HAYCHUS
WUCTUHHOCTU BXOJSIIUX B HEro MEPEMEHHBIX, CTPOUTH TaOIUIIBI UICTUHHOCTH JUIS JOTHYECKHX
BBIPAKECHMUI;

pacKpbIBaTh CMBICI TOHSATHH «UCHOJHUTEIIbY», «AITOPUTM», «IIPOrpaMMa», MOHHUMas
Pa3HULlY MEXAY YNOTpeOJIEeHUEM 3TUX TEPMUHOB B OOBIIEHHOHN peuH U B NH(OPMATHUKE;

OIUCBIBATh AITOPUTM PELICHMs 3a/laud pa3IMYHbBIMHM CIIOCOOAMH, B TOM 4YMCJIE B BHJIE
0JI0K-CXEMEI;

COCTaBJISITh, BBINOJHATH BPYYHYIO M HAa KOMIIBIOTEPE HECIOXHBIE aQITOPUTMBbI C
MCIIOJIb30BAaHUEM BETBJICHUN M LUKJIOB JUIS YNPaBJICHUS MCIOJHUTENSIMHU, TaKUMH Kak Pobor,
Yepenaika, YepTEKHUK;

UCIIOJIb30BaTh KOHCTAHTbl M IEPEMEHHbIE PA3JIMYHBIX THUIOB (YHCIOBBIX, JIOTUYECKUX,
CHUMBOJIBHBIX ), @ TAKXKE COJIep Kalllie UX BBIPAKEHHUSI, UCTIOIb30BATh ONEPaTOp NPUCBAUBAHMS;

MCIIOJIb30BaTh MPH pa3pabOTKe MporpamMm JIOTUYECKUE 3HAYCHMsI, ONIEpallui U BBIPAKEHUS
C HUMU;

AHAIM3UPOBATH MPEITIOKEHHBIE AITOPUTMBI, B TOM YHUCIIE ONPENENATh, KaKHUe pe3yabTaThl
BO3MO>KHBI IIPU 33JJaHHOM MHOKECTBE MCXO/IHbBIX 3HAUEHU;

co3/1aBaTh U OTJAXMUBATh MIPOrPaMMbl Ha OJTHOM U3 SI3BIKOB MporpammupoBanus (Python,
C++, Ilackans, Java, C#, IlIkonbHbIl ANTOpUTMHUYECKUH SI3BIK), peamu3yrolIMe HECIIOKHbIE
aIropuTMbl 00pabOTKM YHMCIOBBIX JAHHBIX C MCIIOJIB30BAHMEM IUKIOB W BETBJICHUU, B TOM
quCcie PEAJN3YIOLIUE IPOBEPKY JEIMMOCTH OJHOIO LEJIOr0 4Wciaa Ha JpYroe, IPOBEPKY
HATYpaJIbHOTO YKCiIa Ha IPOCTOTY, BbIAENIeHUs (P U3 HATYPaIbHOTO YHCIIA.

K xoniy o0yduenus B 9 kiacce y o0ydaromierocs: 0yayT copMUpPOBaHBI CIETYIOIINE YMEHHUS:

pa30uBaTh 3a7aud Ha TOJ33Ja4M, COCTABISATh, BBIMONHITH BPYUYHYIO U Ha KOMIIBIOTEpPE
HECJIO)KHBIE aJTOPUTMBI C HWCIIOJ30BAaHUEM BETBJICHHM, IIMKIOB M BCIIOMOTATEIbHBIX
AITOPUTMOB JIJISl YIIPABJICHUS UCTIOTHUTENSAMHU, TaKUMU Kak Po6ot, Uepenarmika, UepTEXHUK;

COCTaBJISITh M OTJAXHUBATh MPOTPAMMBbI, PEANU3YIONINE TUIIOBbIE alrOpUTMbI 00pabOTKU
YHCIIOBBIX TOCIEIOBATEIILHOCTEH WM OJHOMEPHBIX YHCIOBBIX MAacCHBOB (ITOMCK MaKCUMYMOB,
MUHUMYMOB, CYMMbI WJIM KOJIMYECTBAa 3JEMEHTOB C 33/JaHHBIMH CBOWCTBAMHU) Ha OJIHOM W3
a3bIKOB TiporpammupoBanus (Python, C++, Ilackans, Java, C#, llIkonbHbI ANTOpUTMUYECKUI
S3bIK);

PacKpbIBaTh CMBICT TIOHSITHH «MOJIENbY, «MOACITUPOBAHUEY, ONMPEICISITh BUIBI MOJIETICH,
OILICHUBATh aJIEKBATHOCTbh MOJIEIU MOJEIUPYEMOMY OOBEKTY U LIEISIM MOJICTUPOBAHUS;



UCTIOJIb30BaTh Tpadbl M IEpeBbs Al MOJCTUPOBAHMS CUCTEM CETEBOM M MepapXHUYecKOi
CTPYKTYpbI, HAXOAUTh KpaT4allIMii myTh B rpade;

BBIOMPATh CIOCOO TMPEACTaBICHUS JAaHHBIX B COOTBETCTBHHM C IMOCTABJICHHOW 3agaudeit
(Tabmuipl, cXeMbl, rpaduKy, AUarpaMMbl) C UCII0JIb30BAHUEM COOTBETCTBYIOIIMX MPOrPaMMHBIX
CpenCcTB 00pabOTKHU JTaHHBIX;

UCIOJIb30BaTh AJIEKTPOHHBbIE TaOMMLBI A OOpabOTKM, aHalIW3a W BHU3YaIM3aLUU
YHCIOBBIX JIaHHBIX, B TOM YHCJE C BBIJICICHHUEM JHana3oHa TaOJMIbl U YIOPSIIOYUBAHHEM
(COPTHUPOBKOI1) €ro 3JIEMEHTOB;

CO3/aBaTh W TMPHUMEHATh B OIIEKTPOHHBIX Ta0muuax ¢GopMynbl JUis pPacdy€ToB C
UCIOJIb30BAHUEM BCTPOCHHBIX apU(PMETHYEeCKUX (YHKIMA (CyMMHUpOBAaHHE U  IOJACYET
3HaYCHUH, OTBEYAIOIIMX 33JaHHOMY  YCIOBHIO, CpelHee apu(MeTHyYecKoe, MOUCK
MaKCHUMaJbHOIO W MHUHHMMAJIbHOTO 3HAu€HUs), aOCOJIIOTHOM, OTHOCHUTENIbHOM, CMeEIaHHON
ajzipecalum;

UCIIOJIb30BaTh 3JIEKTPOHHBIE TaOMMIbBI U YUCICHHOI'O MOJICIMPOBAHUS B IPOCTHIX
3a/1a4ax U3 pa3HbIX IPEIMETHBIX 00J1acTeil;

UCIIOJIb30BaTh COBPEMEHHBIE WHTEPHET-CEPBUCHI (B TOM YHCIE KOMMYHHUKAI[MOHHbBIE
CepBUCHI, O0JauHBIC XPAHWIMIIA MAHHBIX, OHJAWH-TIPOTPaMMBI (TEKCTOBBIE W TrpadudecKkue
pelaKkTophbl, Cpeibl pa3pabOTKH)) B yUeOHOM 1 MOBCEIHEBHON JEATEIbHOCTH;

NPUBOANUTH TIPUMEPHI  HCIIOJIB30BAaHUS T'e€OMH(POPMAIIMOHHBIX CEPBHCOB, CEPBHCOB
roCyJapCTBEHHBIX YCIYyT, 00pa3oBaTeIbHbIX cepBUCOB VHTepHEeTa B yueOHON M MOBCEIHEBHON
JeSITEIIbHOCTH;

UCMOJIb30BaTh  pa3jMyYHble CPEACTBA 3AIUUTBl  OT BPEJOHOCHOTO IPOrPAaMMHOIO
oOecrnieveHus, 3alluiiaTh NePCOHANBHYI0 HH(OPMAIIMIO OT HECAHKIIMOHMPOBAHHOIO JOCTyMa U
€ro TMOocClIeACTBUN (pasrialieHus, MOJMEHbI, yTpaTbl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTHYECKUX U COIHMAIBHO-TICHXOJIOTMYECKHX AaCMEKTOB HCIIONB30BaHUS ceTH VHTepHer
(ceTeBasi aHOHUMHOCTb, LIM(PPOBOH cilel, AyTEHTUYHOCTh CYOBEKTOB U PECYpPCOB, OMACHOCTb
BPEJOHOCHOTO KO/1a);

pacrio3HaBaTh MONBITKM U MPEIyNpeXkaaTh BOBJIEYEHHE Ce0s M OKpYXarolluxX B
JECTPYKTUBHBIE U KPUMUHAJIbHbIE (POPMBI CETEBOW aKTUBHOCTH (B TOM uucie KUOepOyJUIMHT,
¢buuHr).

TeMaTnuyeckoe NJIaHMPOBAHUE
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IIpoBepsiemble TPeOGOBaHMS K pe3y/IbTaTaM 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibLHOMI

NPOrpaMmbl

7 Kjacc

Koxa npoBepsiemoro
pe3yjabTara

1

1.1

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

[To reme «l{udpoBasi rpaMOTHOCTBHY

[losicHAT, Ha  TWpuUMepax  CMBICH  TOHATHH  «uH(pOpMAIHIY,
«uH(GOpPMaLMOHHBII npouecc», «00paboTka MHPOPMALUNY, «XpaHEHHE
uHbopMaUnY, «Iepeaada HHGpopMaIum»

[IpuBoaUTE IpPUMEPBHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs U Iepeladyu
uHpOpMalKU, CPAaBHUBATh UX KOJMYECTBEHHbIE XapaKTEPUCTHKH

1.3

1.4

1.5

[Monmyyath ® WCHOJB30BaTh HWHPOPMAIMIO O  XapaKTEPUCTUKAX
MEPCOHAIBHOTO KOMIIBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTaX (IIporeccop,
OlepaTUBHAs MaMsTh, JOJTOBPEMEHHAs MaMsiTh, YCTPOWCTBA BBOJA-
BBIBOJIA)

COOTHOCHTH XApaKTCPUCTUKU KOMIIBIOTCPA C 3aaadaMM, pCIIaCMbIMU C
€ro NIOMOIIBIO

OpueHTHPOBATECS B HEPAPXUYECKON CTPYKType (aillloBON CHUCTEMBI
(3anuceiBaTh mojHOE UM Gaina (katamora), myTh K (aiiny (karanory)
10 HMEIOEMYCSl ONUCAHUIO (AWJIOBOM CTPYKTYpbl HEKOTOPOTO
MH(GOPMALIMOHHOTO HOCHUTEIS)

1.6

1.7

1.8
1.9

PaGorate ¢ (pailnoBoil cHucTEMON TEPCOHATBHOIO KOMIIBIOTEPA C
HCIIOJIb30BaHNEM Trpaduueckoro uHrepdeiica: co3gaBaTh (KOIMHPOBATh,
nepeMeIaTh, MeperMMEHOBBIBaTh, YAAIATh M apXMBUPOBATH (hailyibl U
KaTaJory, UCI0JIb30BaTh aHTUBUPYCHYIO MPOTrpamMmy)

Uckatp nadopmanuio B MIHTEpHETE (B TOM YHCIIE MO KIFOYEBBIM CIIOBaM,
0 MU300paKEHUI0), KPUTHUECKU OTHOCUTHCS K HaiIeHHON MH(popManuy,
OCO3HaBaTh OMNACHOCTb Ul JIMYHOCTU M OOILIECTBA PAaCIpPOCTPAHEHUS
BpPEIOHOCHOM uWHpOpMalMKM, B TOM 4YHCIE€ 3KCTPEMUCTCKOTO H
TEPPOPUCTUYECKOIO XapaKkTepa

IToHnMaTh CTPYKTYpY aipecoB BEO-pecypcoB

Hcnons30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIUI

1.10

Cobmronate TpeOoBaHMs 0€30HaCHOM AKCIUTyaTallMM TEXHUYECKUX
cpeacts  WHGOPMAIMOHHBIX W KOMMYHHKAIIHOHHBIX  TEXHOJIOTHH,
co0JII0IaTh CETEBOM ITHKET, 0a30Bble HOPMbI HH(POPMAITMOHHON ITUKH U
mpaBa Npu paboTe C TPWIOKEHUSMU Ha JIOOBIX YCTPOHCTBaX WU B
WuTepHere, BHIOMpaATh O€30MacHbIe CTPATErMy MOBEJCHHS B CETH

HpI/IMeHHTB MCTOABI HpO(I)I/IHaKTI/IKI/I HCTaTUBHOI'O BJIMAHHUA CPEACTB
I/IH(l)OpMaI_[I/IOHHI)IX U KOMMYHHUKAITHOHHBIX TEXHOJIOTHI Ha 3J0pPOBEE
I10JIB30BAaTCIIA

ITo Teme «TeopeTrueckue OCHOBBI HH(OPMATUKIDY

2.1

KoaupoBate W AE€KOAMPOBATH COOOLICHHS IO 3aJaHHBIM IpaBHJIAM,
JEMOHCTPUPOBATh MOHUMAHHE OCHOBHBIX IIPHHIIUIIOB KOJMUPOBAHUS
uH(pOpMALUU PA3TMYHON IPUPOABI (TEKCTOBOM, rpadMuecKoi, ayano-)

22

CpaBHUBaTh AJTUHBI COOOIIEHUH, 3alIMCAHHBIX B PA3IMYHBIX ali(haBUTaX,
ONEpPUPOBATh EIUHHUIIAMU H3MEpeHHs] WH(POPMALMOHHOTO 00BEMa H
CKOPOCTH IepeavyM TaHHbIX




OLIeHI/IBaTB " CpaBHUBAThb pa3sMEpPbl TEKCTOBBIX, I‘pa(i)I/I‘ICCKI/IX, 3BYKOBBIX

2.3 y .
¢aiinos u Bugeodaiinos
3 [To reme «MHPOpPMAIIOHHBIE TEXHOIOTHI)
[IpencraBnsaTh  pe3ynbTaThl  CBOCH  JEATENBHOCTH B BHUIE
3.1 CTPYKTYpPUPOBAHHBIX WLUTIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEAUNHBIX [TPE3CHTALNN
8 ki1ace

Konx nposepsiemoro

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM

pe3yJbTara 0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
1 ITo reme «Teopernyeckue OCHOBBI HH(GOPMATUKI»
11 [losicuaTh Ha mnpuMepax pazIuyusi MEXAY MNO3UIMOHHBIMU U
HETMO3UIIMOHHBIMUA CUCTEMAaMHU CUUCIICHUS
3anuchiBaTh U CpaBHUBATH Lienble uncia oT 0 mo 1024 B pasziuyuHbIX
1.2 MO3UIIMOHHBIX CHUCTEMax cuMciieHus (¢ ocHoBanusmMu 2, 8, 16),
BBHITIONHSATH apu(MeTUYECKUE ONepaluy HaJ HUMU
13 PackpbiBaTh ~ CMBICH ~ TMOHATUA  «BBICKA3bIBAHUE»,  <«JIOTHYECKAS
OTIEPALIMSY, «JTOTHUYECKOE BBIPAKEHUE)
3anuchIBaTh JIOTHYECKUE BBIPAXKEHUS C MCIOJb30BAaHUEM JIU3BIOHKIIUH,
KOHBIOHKLIIMM W OTPULIAHMS, OMNPEAENATh HCTUHHOCTh JIOTHYECKUX
1.4 BBIPOKCHUH, €CJIM M3BECTHBHI 3HAYCHHS MCTUHHOCTH BXOJSIIUX B HETO
MEPEeMEHHBIX, CTPOUTh TAaOJMUIBI HUCTUHHOCTH JJS  JIOTHYECKUX
BBIPa)KCHUI
2 ITo Teme «ANTOpUTMBI U IPOrPAMMHUPOBAHUEY
PackppiBaTh ~ CMBICII ~ TOHSATHUH  «UCHOJHUTENb»,  «AJITOPUTM,
2.1 «IporpaMMay, TIOHUMas pa3HUIly MEXIy VYIOTpeOJICHHEM JTHX
TEPMHHOB B OOBIICHHOI peun U B HH(GOpMaTHKE
29 OnuceiBaTh AITOPUTM PEIICHUS 33]]a4l PA3IMYHBIMU CIIOCO0AMU, B TOM
’ YuCIe B BUE OJTOK-CXEMBI
CocraBnsATh, BBHITIOJHATH BPYYHYI0 M Ha KOMIIBIOTEPE HECIOXKHBIC
2.3 QITOPUTMBI C MCHOJb30BAHUEM BETBIICHUM M IUKIIOB JUIsl YIPABICHUS
WCTIOTHUTEIISIMHU
Hcnons30BaTh KOHCTAHTHI M TIEPEMEHHBIEC PA3JIMYHBIX THIIOB (YMCIOBBIX,
2.4 JIOTUYECKUX, CHUMBOJIBHBIX), a TakKkKe COJAep)Kalllue HMX BBIPAKEHUS,
HCIIOIh30BaTh ONEPATOP MPUCBANBAHUS
25 Wcnonp3oBath npu pa3paboTKe MpOrpaMM JIOTHUYECKHE 3HAYeHHUS,
OMepalvy U BbIPAXKEHUSI C HUMU
AHaNM3UPOBATh MPEIJIOKEHHbIE AITOPUTMBI, B TOM YHUCJE ONPENEIATh,
2.6 Kakue pe3yJibTaTbl BO3MOXHBI TMPU 33JaHHOM MHOKECTBE HCXOJHBIX
3HAYEHUI
Co3maBaTh M OTJAXHUBaTh MpPOrpaMMbl Ha OJHOM M3  SI3BIKOB
nporpammupoBanust (Python, C++, Ilackans, Java, C#, IllkonbHbII
AnropuTMuYecKuid  SI3bIK), peanu3ylomue HECIOXKHBIE aJTOPUTMBI
2.7 00pabOTKX YMCIOBBIX JAHHBIX C UCMOJB30BAHMUEM IIMKJIOB M BETBICHU,

B TOM YHCJIC PETHU3YIONINE MPOBEPKY JACTUMOCTH OJHOTO ILIEJIOTO YHCia
Ha Apyroe, MpPOBEPKY HATypallbHOI'O0 4YHCIa Ha IIPOCTOTY, BBIIAECICHUS
nudp U3 HATYPAIBHOTO YKCTIa




9 kjaacca

Konx nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUus

1

ITo Teme «{udpoBas r(paMOTHOCTHY

1.1

1.2

1.3

1.4

Hcnonb30BaTh COBpEMEHHbIE HWHTEPHET-CEPBUCHI (B TOM  4YHCIE
KOMMYHHKAITUOHHBIE CEPBUCHI, 0OJAUHBIC XPAHUJIHINA TaHHBIX, OHJIAHH-
MpOTrpaMMBbI (TEKCTOBBIE U IpapUIECKUe PEAAKTOPBI, CPEAbl pa3pabOTKH)
B y4eOHO U TTOBCETHEBHOU JIEATEIIHBHOCTH

[TpuBOANTH MPUMEPHI MCIIOJIB30BAaHUS T€OMH(POPMALMOHHBIX CEPBUCOB,
CEpBUCOB  T'OCYJAPCTBEHHBIX YCJIYI, 00pa3oBaTelbHBIX CEPBUCOB
WNHTepHera B yueOHOM U MOBCEHEBHON JESTEIBHOCTH

Hcronp30BaTh  pa3iiMyHble CPEACTBA 3alIMTBl  OT BPEIOHOCHOTO
MPOrPaMMHOTO O0ECIICUYCHUs, 3alUINATh MEPCOHATBHYI0 HH(OPMAIIHIO
OT HECAaHKIIMOHUPOBAHHOI'O JIOCTYIA M €ro MOCIEACTBUN (pa3riiamieHus,
MOJIMEHBI, YTPAThl JAHHBIX) C Y4ETOM OCHOBHBIX TEXHOJOTHYECKUX U
CONUAJIBHO-TICUXOJIOTHYCCKUX ACIICKTOB HMCIIOJIB30BAHHS CETHU HHTCpHCT
(ceTeBasi aHOHUMHOCTb, TUPPOBOH CJEll, AYyTCHTUYHOCTh CYOBEKTOB U
pECypCOB, OMACHOCTh BPEIOHOCHOTO KO/IA)

Pacnio3HaBaTh TMONBITKM W TPEAYNPEXKIATh BOBJICUCHHE Ce0s H

OKPYXAIOIIUX B JIECTPYKTUBHBIE W KPUMHHAIBHBIE (DOPMBI CETEBOU
AKTUBHOCTH (B TOM YHCJIe KUOEpOYJUTHHT, (PUIIIKHT)

IIo Teme ((TeOpeTI/I‘leCKI/IC OCHOBBI I/IH(I)OpMaTI/IKI/I»

2.1

PackpbIBaTh CMBICT TOHITHH «MOJETBY, «MOJCTUPOBAHUEY, OMIPEIEIIThH
BHJIBI MOJIENICH, OIIEHWBATH AaJICKBAaTHOCTh MOJEIH MOJIEITUPYEMOMY
O00BEKTY U LENSIM MOAECTUPOBAHUS
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3.1

3.2

Hcnonb3oBath rpadsl U 1epeBbs ISl MOAESTUPOBAHUS CUCTEM CETEBOM U
HepapX1uecKol CTPYKTYphl, HAXOAUTh KpaTYalIllIuil MyTh B Tpade
ITo Teme «ANTOpUTMBI U IPOrPAMMHUPOBAHUEY

Pa30uBath 3ala4U Ha noA3aaavu, COCTAaBJIATH, BBIIIOJHATE BPYYHYIO U HA
KOMITBIOTEPE HECCIIOKHBIC AJITOPUTMBI C HCIIOJIB30BAHHEM BeTBHeHHﬁ,
ITUKIIOB n BCIIOMOTaTCIBbHBIX AJITOPUTMOB JJIA YIIpaBJICHUA
HUCITOJTHUTECIISIMHA

CocTaBnaTh W OTJIAXKUBAaTh MPOTPaMMbl, pEANU3YIOLIUE TUIIOBbIE
QITOPUTMBI ~ OOpPa0OTKM  YHUCIOBBIX  MOCJIEIOBATENBHOCTEH  WJIH
OJIHOMEPHBIX YHCIOBBIX MAacCHUBOB (IOMCK MaKCUMYMOB, MUHHUMYMOB,
CYMMbl WJIM KOJIMYECTBA D3JIEMEHTOB C 3aJaHHBIMH CBOMCTBaMM) Ha
OJTHOM M3 53bIKOB IIporpammupoBanus (Python, C++, Ilackans, Java, C#,
IkonapHBIN ANrOpUTMUYECKHN S3bIK)

IIo Teme ((I/IH(I)OpMaI_II/IOHHBIC TCXHOJIOT UM

4.1

Beibupates cmoco0 TpeacTaBieHUs JAHHBIX B COOTBETCTBUU  C
MOCTaBJICHHON 3amaueil (TabiuIbl, CXeMbl, TpaduKH, AUATPAMMBI) C
WCIOJIb30BAHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB 00pabOTKU
JTAHHBIX

4.2

Hcnons30BaTh 3JEKTpOHHBIC TAOMWIBI 1JIsi OOpaOOTKH, aHaau3a |
BU3yaliM3allMd 4YHUCIIOBBIX JAHHBIX, B TOM YHCJIC C BbIICICHUCM
Jarna3oHa TaOIHIlbl U YIOPSI0YUBaHUEM (COPTUPOBKOI) €T0 2JIEMEHTOB

4.3

Co3naBaTh M TPUMEHATH B AJIEKTPOHHBIX TaOnuuax (HopMyssl is
pacué€ToB € MCIOJIb30BAHUEM BCTPOEHHBIX apU(PMETHUECKUX (YHKLUH




4.4

(cymmupoBaHue U TMOACYET 3HAUEHUHM, OTBEYAIOUIMX 33JaHHOMY
YCIIOBUIO, CpeaHee apu]MeThyecKkoe, TIOUCK MaKCHUMAaJbHOTO H
MUHUMAaJIbHOIO 3HAYEHUS), aOCOIIOTHOM, OTHOCHTENIBHOM, CMEIIaHHOM
aZpecaluu

Hcnonb30BaTh 3NIEKTPOHHBIE TAOJUIIBI IS YUCICHHOTO MOJICTHPOBAHUS
B IIPOCTHIX 3aJja4ax U3 Pa3HbIX MMPEJIMETHBIX o0JacTen

IIpoBepsiemble 31eMEHTBHI COIePKAHUS

7 Kjacc

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

[{udposasi rpaMOTHOCTH

1.1

1.2

Kommblorep — yHHBepcalibHOE BBIUYHCIUTEIBLHOE YCTPOMCTBO, paboTaroliee 1o
nporpamMme. TUIBI KOMIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPBI,  CyNEepKOMIbIOTEphl.  MoOOWIBHBIE  YCTpPOMCTBA. TexHuka
0€30MaCHOCTH U MpaBmiia paboThl Ha KOMIIBIOTEPE

OcHOBHBIE KOMIIOHEHTBI KOMIIBIOTEpA M UX HaszHaueHue. [Iponeccop. OnepaTtuBHas
U JIOJITOBpPEMEHHasl MaMATb. YCTpoWcTBa BBOJAAa M BbIBoja. CEHCOpPHBIA BBOJ,
JATYUKU MOOMJIBHBIX YCTPOMCTB, CpeACTBa OMOMETPUUECKOM ayTeHTU(PUKALUN

1.3

1.4

Hctopust pa3BuUTHS KOMIBIOTEPOB U MporpammHoro obecredenus. [loxonmeHus
KOMITHIOTEPOB. CoBpeMeHHbIE TEHJICHIINH pa3BUTHS KOMITBIOTEPOB.
Cynepkomnbrotepsl. [lapannensHeie BbluMcieHUs. llepcOHanbHBI KOMIBIOTED.
[Tporeccop u ero xapakTepuUCTUKU (TaKTOBas 4acTOTa, pa3psAHOCTh). OnepatuBHas
namsTh. JlonroBpeMeHHast mamMsaTh. Y CTpoiicTBa BBOAA U BbIiBoa. O0BEM XpaHUMBIX
JAHHBIX (OMepaTUBHAs MaMsITh KOMIBIOTEpA, KECTKUM JUCK U TBEPIOTEIHHBIN
HAKOMUTEIb, TOCTOSIHHAS MaMATh cMapT(HOHa) U CKOPOCTh JOCTYMA IS Pa3IMUHBIX
BUJ0B HOCUTEIIEH

[Iporpammuoe  oOecmeueHwe  KommbloTepa.  llpukinamHoe  mporpaMMHOE
obecrieyeHue. CuctemHoe IpOrpaMMHOE oOecrieueHue. Cucrembl
nporpaMMmupoBanus. llpaBoBas oxpaHa MporpaMM H JaHHBIX. becriatHeie u
ycJI0BHO-OeciaTHble mporpammbl. CBOOOIHOE MporpaMMHOe o0ecredeHne

1.5

@aiinel v nanku (karamoru). Tumbsl QaiinoB. CpoiicTBa (aiinoB. XapakTepHble
pazMepsl (aillioB pa3NUYHBIX TUIOB (CTpaHMIA TEKCTa, OJJIEKTPOHHAs KHUTa,
dotorpadus, 3anuch NECHHU, BUCOKIIUI, TOTHOMETPAKHBIA (PHITBEM)

1.6

1.7

[Tpuntuns! noctpoenus ¢ainoeix cucteM. [lonHoe ums ¢aitna (mamnku, KaTanora).
[1yTs K Qailny (manke, KaTanory)

daiinoBeii MeHemxkep. Pabora ¢ ¢daiinaMm m mamkamu (Karajaorammu): CO37aHHE,
KOIMPOBaHUE, IMepeMelleHne, INepeMMeHOBaHHe U ynajeHue (aiaoB MU Manox
(xaranoroB). [Touck (aiinoB cpeacTBaMu ONepaiOHHON CHCTEMBI

1.8

ApXI/IBaI_II/ISI JaHHBIX. cnoap30BaHue IporpamMm-apxXmuBaTopoB

1.9

KommnbrorepHbsie BUpYCHI M JOpPYrH€ BpPEIOHOCHBIE MporpamMmbl. [IporpamMmbl s
3alUThI OT BUPYCOB

1.10

O6bennHeHne kommbioTepoB B ceTh. Cerh MuTepHeT. BeO-cTpanuia, BeO-cair.
Crpyktypa anpecoB BeO-pecypcoB. bpayzep. IlouckoBsie cuctembl. Ilouck
uHpoOpMallUd MO KJIIOYEBBIM CJIOBAM M 1O HU300paxeHuto. Jl0CTOBEpHOCTH
uHpopManuy, noxydeHHon u3 MiurepHera

1.11

CoBpeMeHHbIE CEpBUCH HHTEPHET-KOMMYHHKAIUI

1.12

CereBoii 3THKET, 6a30BbIe HOPMBI HH(GOPMAIIMOHHOW 3TUKH W TIpaBa Mpu padoTe B




cetu UutepHer. CtpaTteruu 6e3omacHoro nosejeHus B Miutepuere

Teopernueckue 0CHOBbI UHPOPMATUKHI

2.1

Nudopmaniys — ofHO U3 OCHOBHBIX MOHATHI cOBpeMeHHON Hayku. MHpopmanus kak
CBEICHMS, TPEIHA3HAYCHHBIC /I BOCIPHUATHS YEIOBEKOM, W WHQPOpMAIUs Kak
JaHHbBIE, KOTOPbIE MOT'YT OBITH 00pa0OTaHbl ABTOMAaTU3UPOBAHHON CUCTEMOM

2.2

JIMCKpETHOCTh JTaHHbIX. BO3MOXHOCTb ONHUCAHUS HENPEPHIBHBIX OOBEKTOB U
MPOIIECCOB C IMOMOMIBIO JMCKPETHBIX JaHHBIX. VH(pOpMalMOHHBIE NPOLECCH —
IIPOLIECCHI, CBSI3aHHBIE C XpaHEHUEM, IPe0O0pa30BaHUEM U Nepeadeii JaHHbIX

2.3
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2.5

CumBon. Andasur. MomrHocTs andaBurta. PasHooOpasue s3bIKOB M an(aBUTOB.
EcrectBennsle u (opManbHble S3BIKH. AJ(AaBUT TEKCTOB Ha PYCCKOM SI3BIKE.
JlBonuHblii andabut. KoiamyecTBO BCEBO3MOMKHBIX CJIOB (KOMOBBIX KOMOWHAIIWI)
(UKCHPOBAaHHOM JUTMHBI B IBOMYHOM asdasure. [IpeodpazoBanue mobdoro andasuta K
nBoudHOMY. KoONMUYeCTBO pa3iM4HbBIX CJIOB (DUKCUPOBAHHON JUIMHBI B andaBuTe
onpeeaEHHON MOIIHOCTH

KoaupoBanue CHMBOJIOB OJHOTO ajipaBUTa C TOMOIIBIO KOJOBBIX CJIOB B JPYrOM
andasuTe, KOAOBas Ta0JIMIIA, TEKOTUPOBAHUE

JIBonunsblit koj. IlpeacraBieHne JaHHBIX B KOMITBIOTEPE KaK TEKCTOB B JBOMYHOM
andaBute

2.6

2.7

Nudopmanmonnsiii 00bEM AaHHBIX. BUT — MHMHMManbHas €QMHUIIA KOJIMYECTBA
uHbOpMaKY — ABOWYHBIN pa3psan. baiit, kunobaiiT, merabanT, ruradait

CkopocTh mepefayn JaHHBIX. EMMHMIBI CKOPOCTH Tepelnavd JaHHBIX. VckaxeHne
uHOpMalKK TpH Nepeade

2.8

29

KonupoBanue tekctoB. PaBHOMmepHbIi kox. HepaBHomepnsii koxa. Koauposka
ASCII. Bocbmubutheie kogupoBku. [lonstue o xoaupoBkax UNICODE.
JlekoarpoBaHue COOOIIEHUI ¢ MCIOIb30BaHUEM PABHOMEPHOIO U HEPABHOMEPHOI'O
kona. UndopmannonHslil 00bEM TeKCTa

OOmiee npezacTaBieHre O MU(PPOBOM MPEICTaBICHUH ayJUOBU3YaIbHBIX U APYIHX
HenpepblBHBIX JaHHBIX. KomupoBanue 1Beta. L{BeroBeie Monenn. Monens RGB.
I'my6una koaupoanus. [lanurpa

2.10

2.11

3.1

PactpoBoe u BekTopHOe TmpeicTaBieHue u3o0pakeHuil. Ilukcens. Ouenka
nH(}OPMaLIMOHHOTO 00BEMA rpadMueCKUX JAaHHBIX JUISl pACTPOBOTO U300paKeHUs
Konnposanue 3Byka. PazpsaHocTs 1 yactoTa quckperusanuu. KoamdecTBo KaHAIOB
3anucu. OLlEeHKa KOJIMYECTBEHHBIX I1apaMETpPOB, CBA3AHHBIX C MPEACTABICHUEM U
XpaHEHUEM 3BYKOBBIX (hailiioB

WNudopmaninoHHbIe TEXHOJIOTUN

TexcToBble JOKYMEHTHI M UX CTPYKTYpHBIE 3JE€MEHTHI (CTpaHula, ab3al, CTpoOKa,
CJIOBO, CUMBOI)

3.2

TekcToBbIl  mpoueccop —  HMHCTPYMEHT  CO3JaHusl, pEJaKTHUPOBAaHUA U
dbopmatupoBanus TekcToB. [IpaBuina Habopa TekcTa

33

PenaktupoBanue texcra. CoiictBa cumBoinoB. [lpudr. Tunst mpudros (pydneHsie,
¢ 3aceukamu, MoHomUpuHHEIE). [TomykupHOEe M KypcuBHOEe HadyepraHue. CBOICTBa
a03ameB: TpaHMLBl, a03alHBIA OTCTYN, WHTEpBaj, BbIpaBHHBaHUE. CTHIIEBOE
dhopmaTupoBaHue

34

CrpykTrypupoBaHue  HMHPOpPMAIMKM C  TOMOIIBIO  CHOUCKOB HW  TaOJHII.
MHuoroypoBHeBble ciicku. JJoOaBneHne Tabnil B TEKCTOBBIC JOKYMEHTBI

3.5

BcraBka wu300pakeHHH B TEKCTOBbIE JOKYMEHTHL. OOTekaHWe H300paxKeHun
TEKCTOM. BKiIIoueHHE B TEKCTOBBIN TOKYMEHT JuarpamMm U GopMyi




3.6

3.7

3.8

[lapametpsl  cTpaHuipl, HyMmepauus crpaHull. JloOaBieHue B JOKYMEHT
KOJIOHTUTYJIOB, CCHLJIOK

IIpoBepka npaBonucanusa. PaccraHoBka nepeHOCOB. ['0710COBOM BBOJX TEKCTA.
Onrtuueckoe pacno3HaBaHue Tekcra. KommbroTepHslii mepesoi. Mcnonb3zoBaHue
cepBHCOB ceTH MHTEepHET 11st 00pabOTKH TeKCTa

3HAaKOMCTBO ¢ rpaduueckuMu penakropamu. PactpoBsie pucyHnku. Mcmnonb3oBanue
rpadu4ecKux MPUMHUTUBOB

3.9

3.10

3.11
3.12

Ormepaiii  peakTHPOBaHUS TpadUIeCKHX OOBEKTOB, B TOM 4YHCIC IH(POBBIX
(dororpaduwmii: ”BMEHEHUE pa3mMepa, 00pe3ka, MOBOPOT, OTPAXKEHHUE, padoTa ¢ 00IacTsIMU
(BbIZICJICHHE, KONMHMPOBAHHME, 3aIMBKA I[[BETOM), KOPPEKLHUs IBETa, SPKOCTH |
KOHTPACTHOCTH

Bekrophnas rpaduka. Co3gaHne BEKTOPHBIX PHCYHKOB BCTPOSCHHBIMH CPEICTBAMU
TEKCTOBOTO TMpoIleccopa WM Jpyrux mporpamMm (mpuioxenuit). [loOGaBnenue
BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

[ToaroroBka MynpTUMEANIHBIX Tpe3eHTanui. Crnaiia. JlobaBieHue Ha ciail TeKcTa
1 n300pakeHuii. Pabora ¢ HECKOJIBKUMU ClTaliIlaMu

JloGaBieHne Ha Cllaiij] ayJMOBH3yalbHBIX TaHHBIX. AHUMaIWs. [ urepcchliku

8 kiacce
Koxa
1

1.1

1.2

IIpoBepsieMblii 31eMeHT cOJepP:KAHUSA
Teopernueckrne 0CHOBbI UH(POPMATUKHI

HenosunumoHHble M MO3UIMOHHBIE CUCTEMBbI cuuciieHus. AndaBut. OcHOBaHUE.
Pa3zpépuyrast ¢opma 3anucu uucna. IlepeBon B AECATHUHYIO CHCTEMY 4YHCET,
3aMMCaHHbIX B APYTUX CUCTEMaX CUUCICHUS

Pumckas cuctemMa CUHCICHUS

1.3

JlBonuHas cucreMa cunciaeHus. [lepeBon nensix uncen B npeaenax ot 0 no 1024 B
JBOMYHYIO CUCTeMY cuucieHus. BocbmepuuHas cucrema cuucieHus. llepeBon
qrcel U3 BOCBMEPUYHON CHCTEMBI B IBOMYHYIO U JIECITUYHYIO CUCTEMBI U 0OpaTHO.
[lectHaauarepuyuHas cucrema cuuciaeHus. [lepeBon uncen u3 necTHagaTepUIHON
CHCTEMBI B IBOUYHYIO, BOCbMEPHUHYIO U IECATHUHYIO CUCTEMBI U 00paTHO

1.4

ApI/I(bMeTI/ILIeCKI/IC Ooricpanunu B JIBOMYHOM CUCTEME CUHCICHUS

1.5

1.6

Jlornueckue BbicKa3bpiBaHus. Jlornueckue 3HaueHus1 BbICKa3bIBaHUM. DI€eMEHTapHbIE
M COCTaBHBIE BBICKa3bIBaHWA. Jlormueckue orncpanuru: «m» (KOH’[)IOHKIII/IH,
JIOTUYECKOE YMHOXKEHHE), «WIN» (IUIBIOHKIHS, JIOTHUYECKOE CIOKEHHUE), «HEe»
(mormueckoe otpuianue). I[lpuopurer mnormueckux oneparuid. OmnpeneneHue
WCTUHHOCTU COCTaBHOTO BBICKa3bIBaHUSI MPHU HM3BECTHBIX 3HAYEHUSX HCTUHHOCTH
BXOJAIIMUX B HETO DJICMCHTAPHBIX BBICKa3bLIBaHUU

Jlormueckne BelpakeHus. [IpaBwiia 3ammcu Jormdeckux BelpakeHui. [loctpoenne
TaOJIMI] UICTUHHOCTHU JIOTHYECKUX BBIPAKESHUM

1.7

Jlornueckue >meMeHThI. 3HAKOMCTBO C JJOTHYECKUMH OCHOBAMH KOMITBIOTEpA
AJTOpPUTMBI U IPOTPAMMUPOBAHHE

2.1

[Tonsitue anropurma. McnonHUTEM aaropuTMOB. AJITOPUTM Kak IUIAH YIPABICHUS
HUCITOJIHUTCIIEM

2.2

Caoiicta anroputma. CrocoObl 3amucu anroputMma (CIOBECHBIA, B BHAE OJOK-
CXEMBI, TporpamMma)

2.3

AJnroputTMUYecKue  KOHCTpYKUMH. KOHCTpykius  «cinenoBaHue». JIMHEHHBIN
aJITOPUTM. OrpaHn4eHHOCTh JIMHENHBIX aJrOPUTMOB: HEBO3MOXXHOCTH
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2.5

npeaAyCMOTPETE 3aBUCHMOCTL IIOCIICAOBATCIBbHOCTH BBIIIOJIHACMBIX HCﬁCTBHfI oT
HCXOOHBIX JAHHBIX

KOHCprKI_[I/Iﬂ «BCTBJICHHUC)»: IIOJIHasd MW HCIIOJIHaA (bOpMBI. Breimonnenue wu
HCBBIIIOJHCHHUE YCJIOBUA (I/ICTI/IHHOCTB Hn JIOKHOCTH BBICKa3BIBaHI/I5[). HpOCTBIe n
COCTaBHBIC YCJIOBUA

KOHCprKI_[I/Iﬂ ITOBTOPCHUC): HUKIJIbI C 3aTaHHBIM YU CJIOM HOBTOpeHI/If/’I, C YCJIOBUEM
BBIIIOJIHCHMUA, C nepeMeHHoﬁ OHUKIIa

2.6

PazpaGorka 111 (QOpPManIbHOrO UCHOJHUTENS AITOPUTMa, MPUBOAALIETO K
TpeOyeMOMy pe3yabTaTy IMpH KOHKPETHBIX MCXOAHBIX MJaHHBIX. Pa3zpaborka
HECJIOXKHBIX AJITOPUTMOB C HUCIIOJIB30BAHUEM LIMKJIOB U BETBJICHUH I yIIPaBJICHHUS
¢opManbHBIMU  UCHOJHUTENSAMHU. BBINONHEHHE aNropuTMOB BpPYYHYIO H  Ha
KomrnbloTepe. CUHTaKCUUECKUE U JJornyeckue omuoku. OTKazbl

2.7

S3pik nporpammupoBanus (Python, C++, Java, C#, llIkonbHbIil ANTOPpUTMHYECKUN
A3pik). CucreMa MNpoOrpaMMHpPOBAHUS: PEAAKTOP TEKCTa MPOrpaMM, TPAHCIATOD,
OTJIaIYUK

2.8

2.9

2.10

HepeMeHHaﬂ: THII, UMs1, 3BHAYCHUC. HGJII)IG, BCHICCTBCHHBIC 1 CUMBOJIBHBIC ICPEMCHHBIC

Omneparop mnpucBamBaHus. ApudmMeTHuecKkne BBIPAKEHUS U MOPSAOK HX
BbluKcaeHUs. Onepanuy ¢ LeabIMU YACIaMU: LEJIOYUCIICHHOE JEJIEHNE, OCTaTOK OT
nenenus. 1Iposepka 1eaIMMOCTH OJTHOTO LIEJIOT0 YMCIIA Ha IPYroe

BerBnenus. CocraBHble yCIIOBUS (3aIIUCh JIOTMYECKUX BBIPAXKEHUI Ha M3y4yaeMOM
A3bIKE IpOrpaMMupoBanust). HaxoxaeHne MUHUMyMa 1 MakCUMyMa U3 JIBYX, TPEX U
YeThIpEX 4Hcel. PemeHue KBaApaTHOrO YPABHEHHUs, HMMEIOIIETO BELICCTBEHHBIE
KOpHU

2.11

2.12

JluanoroBasi OTJajika MPOrpaMM: MOIIAroBOE BBINOJIHEHHE, MPOCMOTP 3HAYEHUH
BEJIMYMH, OTIIAI0YHBINA BBIBOJI, BBIOOP TOUYKH OCTAHOBA

Hukn ¢ ycnoBuem. AnroputM EBknmza nias HaxoXIEHHsS HauOOJbIIEro OOIIETo
JeTUTeNsl JIByX HAaTypaJbHbIX uucen. Pa3OueHue 3amucu HaTypalbHOTO 4HUCla B
MO3UIIMOHHON CHUCTEME C OCHOBaHHMEM, MEHBIIUM WU paBHBIM 10, Ha OTAETHHBIE

udpsI

2.13

[ukn ¢ mepeMeHHON. ANTOPUTMBI MPOBEPKHU JAETUMOCTH OJHOIO ILIEJIOr0 Yucia Ha
Jpyroe, IPOBEPKH HATypaJIbHOIO YKCJIA HA POCTOTY

2.14

OOpaboTka CHUMBOJBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IE€pPEMEHHBIE.
[TocumBonpHas 00paboTka cTpok. [1oCUET YacTOThI MOSIBIEHUS CUMBOJIA B CTPOKE.
Bcerpoennble GyHKIMM 711 00pabOTKH CTPOK

2.15

9 kjaacc

OmnpeneneHre BO3MOXHBIX pE3yJAbTaTOB pabOThl aNropuTMa MpPU  33JaHHOM
MHO>KECTBE BXOJHBIX JIaHHBIX, OIpEAEICHNE BO3MOXKHBIX BXOJHBIX JaHHBIX,
MPUBOISIINX K JAHHOMY pe3yJIbTaTy

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

[{udposasi rpaMOTHOCTH

1.1

I'mob6ansHas cerb MaTEepHET. [P-anpeca y3moB. CeTreBoe XpaHeHHE TaHHBIX. MeTObI
WH/IMBUIYaTbHOTO U KOJJIEKTUBHOTO pa3MelleHus HoBoi nHpopmanuu B HTEpHETE.
Bonbiie nanHple (MHTEPHET-IaHHbIE, B YACTHOCTH JIAHHBIE COIIMATILHBIX CETEH)

1.2

[Tonsatue 006 wHOpMaIMOHHOW O€30mMacHOCTU. YTPO3bl  HMHGPOPMAIMOHHON
Oe3omacHOCTH TpU paboTe B TI0O0ATBHONW CETH W METOMABI MPOTUBOACUCTBUS WM.
[IpaBuna Oe3omacHOi ayTeHTH(UKAIMHU. 3aluTa JUYHOW HHPOPMAIMH B CETH
HNurepner. be3onacHele ctparerun noseaeHus B cetu Murepuer. [Ipenynpexnenue




1.3

2.1

BOBJICUCHHSI B JECTPYKTUBHBIC M KPHUMHUHAJIbHBIE (DOPMBI CETEBOIl AKTUBHOCTH
(xnbepOyuMHT, GUIIKHT U Apyrue GopMbl)

Bunsr nesrensHocTM B MHTepHeTre. HTEpHET-CEpBUCHI: KOMMYHUKALIMOHHBIE
cepBUCHI (TIOYTOBas CiIy)K0a, BHUACO-KOH(PEPEHI-CBSI3b W APYTHE), CIPABOYHBIC
CITy>KObI (KapThl, pacliuCaHus U IPYTHe), TOUCKOBBIE CITYXKObI, CITy)KObI OOHOBJICHHUS
MIPOrpaMMHOT0 o0ecrieueHus U JIpyrue ciyk0bl. CepBHUCHI TOCYIaPCTBEHHBIX YCIYT.
OOnaunble xpaHwimma JaHHBIX. CpelcTBa COBMECTHOW pa3pabOTKH JTOKYMEHTOB
(onnaiin-oducer). IIporpaMmmHOe oOecrieueHHe Kak BEO-CEpBHC: OHJIAHHOBBIE
TEKCTOBBIC U TpadpuuecKre peakTopbl, Cpeibl pa3padOTKU MPOrpaMM
Teopernueckue OCHOBBI HH(OPMATHKH

Mogens. 3amaum, pemaeMble ¢ TOMOIIBIO MojenupoBaHus. Kiaccudukanum
Mojeneil. Marepuanbhble (HaTypHbIE) U HHPOPMAIMOHHBIE Moenl. HenpepriBHbBIE
U JucKpeTHble Monenu. Mmwuramumonnsie mozenu. Wrpossie mozpenu. OneHka
COOTBETCTBUS MOJIEIU MOACTUPYEMOMY OOBEKTY U LENSIM MOACITUPOBAHUS

2.2

TabmuuHbIE MOACIH. Ta6nnua KaK IIpeaAcCTaBJICHUC OTHOIICHUA

2.3
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2.5

2.6

2.7

ba3br nannbix. OTOOp B TAOIUIIE CTPOK, YAOBJIECTBOPSAIOIINX 3aIaHHOMY YCIIOBHUIO

I'pad. Bepmmna, pedpo, myrs. OpHEHTUPOBAaHHBIE U HEOPHUEHTUPOBAHHBIE TpadBbl.
Jnuna (Bec) peOpa. BecoBas Marpuma rpada. JlnuHa myTH MEXIy BepUIMHAMHU
rpada. Ilouck ontumansHOro Myt B rpade. HauvanpHas BepmmHa (MCTOYHHUK) U
KOHEYHasi BepUIMHa (CTOK) B OpUEHTHPOBAHHOM rpade. Brrumciienue konuuecTBa
nmyTeil B HalIPaBJICHHOM allMKIMYECKOM Tpade

Hepeso. Kopensb, BepmmHa (y3en), JucT, pedpo (myra) aepeBa. Bricota aepesa.
ITonnepeso. IIpumMepsl ucnonb3oBaHus JepeBbeB. llepeGop BapuaHTOB € MOMOILBIO
nepeBa

[lonsaTne MaremaTudeckol  Mojaenu. 3afadd, periaeMble C  MTOMOIIBIO
MaTeMaTHYeCKOro (KOMIBbIOTEPHOr0) MojenupoBaHus. OTiuune MareMaTH4ecKoin
MOJIETIM OT HATYPHOM MOJIENH U OT CIOBECHOTO (JIUTEPAaTypHOro) ONMMCAaHUs 00BEKTa

OTalbl KOMIIBIOTCPHOI'O  MOACIIMPOBAHUA: TIOCTAHOBKA 3aaa4yv, IOCTPOCHUC
MaTeMaTH4YeCKOH MOZACIH, MpOorpaMMHas peajin3danusi, TECCTUPOBAHUEC, TTPOBCACHUC
KOMITBIOTCPHOI'O OKCIICPUMCHTA, aHAJIN3 €TI0 pE3yJIbTAaTOB, YTOUHCHHUEC MOICTINU

ANTOopUTMBI ¥ IPOTPAMMHUPOBaHHE

3.1

Pa30uenne 3aga4d Ha IoA3aJaydu. CocrapneHue AITOPUTMOB U HporpaMm C
HUCITIOJIB30BaHHUEM BeTBHeHHﬁ, IUKIOB W BCIIOMOI'aTCJIbHBIX aJr'OPUTMOB IS
YIIpaBJICHHUA UCITOJIHUTCIIEM WJIU APYTUMU UCTIOJTHUTCIAMU

3.2

TaGnuunble BenmuunHbl (MaccuBbl). OnHOMEpHBIE MaccuBbl. COCTaBlIEHHE U OTIAAKa
MIPOrpaMM, peasu3yIOLUIUX TUIIOBbIE AITOPUTMBI 00paOOTKH OJJHOMEPHBIX YHCIIOBBIX
MacCHBOB, Ha OHOM U3 s3bIKOB Nporpammuposanus (Python, C++, ITackans, Java,
C#, UlkonbHbli AJropuTMUYECKHM SI3bIK): 3amOJHEHHE YHCIOBOTO MaccHuBa
CIly4yailHBIMM YHUCIIaMH, B COOTBETCTBUU C (OPMYNION MM MyTEM BBOJAA 4YHCE,
HAax0JICHHE CyMMBI 3JIEMEHTOB MAacCUBA, JIMHENHBIM IMOMCK 3aJaHHOTO 3HAYEHHUS B
MacCUBe, MOJCYET IEMEHTOB MAacCUBA, YAOBIECTBOPSIOIIMUX 3aJaHHOMY YCIIOBHIO,
HaX0XXJICHUE MHMHUMAJIBHOIO (MAaKCHMAlbHOIO) 3jeMeHTa MaccuBa. CopTHpOBKa
MaccuBa
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OOpaboTka TMOTOKAa JQHHBIX: BBIYMCICHHUE KOJHMYECTBA, CYMMBI, CPEIHEro
apu(pMETUYECKOr0, MHUHUMAJIBHOTO ¥ MAaKCUMAJIbHOIO 3HAYEHUS D3JIEMEHTOB
IIOCJIEI0BATEIBbHOCTH, YAOBJIETBOPSIOIINX 3aJaHHOMY YCIOBUIO
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Vnpasnenune. Curnan. OOpatHas cBs3b. [lomydeHue cuUrHasoB OT LU(BPOBBIX
JAaTYMKOB  (KacaHWs, pacCTOsHUSA, CBeTa, 3Byka M japyroro). IIpumepsr




UCIOJIb30BAHUS IPUHIUIIA OOPATHOM CBSA3M B CUCTEMAax YNpPaBJIEHUS TEXHUYECKUMU
yCTpoiicTBaMH, B TOM uuciie B poOotoTexHuKe. [Ipumepsl poOOTH3MpPOBaHHBIX
cucTteM (cucrema YIpaBlIeHUS IBM)KEHHEM B TPAaHCIOPTHOM cHucTeMe, CBapOyHas
JUHUSA  aBTO3aBOJA, ABTOMATU3MPOBAHHOE YIPABIECHUE OTOIICHHMEM JOMa,
aBTOHOMHAs CHCTEMa yIPaBJIECHUsI TPAHCIIOPTHBIM CPEACTBOM U APYTHE CUCTEMBI)

HNudopmaninoHHble TEXHOJIOTUU

4.1

4.2

[TonsiTne 00 »yeKTPOHHBIX TaOnuuax. THIMBl AaHHBIX B SUCHKAaX 3JIEKTPOHHOU
Tabnuupl. PenaktupoBanue u popmarupoBanue Tadbaull. Berpoennsie GyHKImm ams
IOMCKAa MAaKCHMyMa, MHUHHMYMa, CYMMBI M CPEOHEro apu(METHYECKOro.
CoptupoBKa [aHHBIX B BBIACNCHHOM auama3oHe. IloctpoeHuwe aumarpamm
(rucrorpamma, Kpyromas JaudarpaMma, ToudedHas aumarpaMma). Bpeibop Tuma
JarpaMMbl

[IpeoOpazoBanue ¢Gopmysn mpu KomupoBanwu. OTHOCHUTENBbHAS, A0COTIOTHAS W
CMeIIIaHHas aJipecarius

4.3

YcnoBHBIE BBIYHMCIEHUS B DJIEKTPOHHBIX Tabnunax. CyMMHpOBAaHUE M MOACUYET
3HAQYEHMM, OTBEYANOIIMX 3aaHHOMY YycioBuio. OOpaboTka OOJBIIMX HAOOPOB
JTaHHBIX. UHCIICHHOE MOJICIIMPOBAHKE B DJICKTPOHHBIX TAOIHIIAX

4.4

Porme  MHQOPMAIIMOHHBIX TEXHOJIOTUH B pa3BUTHH SKOHOMHUKH MHpPa, CTpaHBbI,
peruona. OTKpbIThIe o0Opa3oBarenbHble pecypcbl. [Ipodeccun, cBsi3aHHbIE C
nHbOpMATUKOH W MHQOPMAIMOHHBIMH  TEXHOJOTWUSMHU:  BeO-AM3aiiHep,
IPOTPaMMHUCT, pa3padOTUYUK MOOMIBHBIX MPUIOKEHHH, TECTUPOBIIUK, apXUTEKTOP
MPOrPaMMHOTO OOECTIEYEeHHUs, CHEeNHATNCT MO aHAIM3y MJaHHBIX, CHCTEMHBIN
aJIMUHUCTPATOP

IIposepsiembie Ha OI'D no uH(popmaTuKe TPeGOBAHUSA K Pe3yJIbTATAM OCBOCHHSA
OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMBbI OCHOBHOT'0 0011ero 00pa3oBaHus

Konx nposepsiemoro

TpeOOBaHNUS

1

1.1

1.2

2.1

IIpoBepsiemble TPeOOBaHUS K NMPEAMETHBIM pe3yJabTaTaM 6a30BOro
YPOBHSI OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpPaMMblI
OCHOBHOT0 0011ero oopaszoBanus Ha ocHoBe PI'OC

3Hath (MOHUMATBh)

Brnanenue OCHOBHBIMH TOHSATHSAMH: HH(pOpMAIHS, Tepenava, XpaHeHHe
1 00paboTka HHPOPMALIUH, AJITOPUTM, MOJIENb, IUPPOBON MPOAYKT U UX
WCTIOJIh30BAHUE JUTSI PEIICHHsI YUSOHBIX U MPAKTHUECKUX 3a1ad
Bnamenwe TOHSATHSMH:  BBICKa3bIBaHWE, JIOTHYECKash — OTEpaIus,
JIOTHYECKOE BhIpaKEHUE

YMmetp

YMeHne omnepupoBaTh CIMHHIAMH HW3MEpeHHs HWH()OPMAIMOHHOTO
00bEMa M CKOPOCTH TNepeaayul JaHHBIX
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VYMeHue 3anuchiBaTh M CpaBHUBATh leible yuciaa or 0 mo 1024 B
Pa3IMYHBIX MO3UIIMOHHBIX CHCTEMax CYHUCIICHHsS C OCHOBaHUSAMH 2, 8,
16, BEIIONHATH apupMETHUECKUE OTepaiuy HaJl HUIMU

2.3

YMeHue KOAMpOBaTh M JAEKOAMPOBATH COOOLICHHS 10 33JaHHBIM
IpaBWiaM;  TOHMMAaHWE  OCHOBHBIX  NPUHIMUIOB  KOXMUPOBAHUS
nHGOpMAIUY PA3TMYHON IPUPOIBI: TEKCTOBOH, rpadyudecKo, ayimuo

24

VYMeHue 3amuchiBaTh JIOTHYSCKUE BBIpAXKCHUA C HCIOJIB30BAHUCM
AU3BIOHKIMK, KOHBIOHKIHMKW W OTpHLAaHHWA, OIPCACIATL HCTHUHHOCTH




2.5

2.6

2.7

2.8

JIOTUYECKUX BBIPAXKECHUM, €CIM HW3BECTHBl 3HAYEHUS HCTHUHHOCTH
BXOJAIIMX B HEro IEPEMEHHBIX, CTPOUTH TAOIMULBI MCTUHHOCTH JUIf
JIOTUYECKUX BBIPAKEHUM; 3alACHIBATh JIOTHYECKUE BBIPAXKCHHUS Ha
M3y4aeMOM $3bIKE IIPOIPAMMUPOBAHUS

YMeHue CcocTaBiATh, BBIIOJHATH BPYYHYHO U Ha KOMIIBIOTEpPE
HECJIOXKHBIE AJITOPUTMBI JJIs yrpaBjieHus ucrnonnurensimu (Yepenaika,
UepT&XHUK U APYrue); co34aBaTh U OTJIAXKUBATh IPOrPaMMbl Ha OJJHOM
u3 s3bIkOB mnporpammupoBaHus (Python, C++, Ilackanb, Java, CH#,
konpHBIE  ANrOpUTMUYECKUM SI3BIK), peanus3yrolue HECI0KHbIE
QITOPUTMBI 00paOOTKHM YHCIOBBIX JAHHBIX C UCIOJIb30BAHUEM LIUKIIOB U
BETBJICHUH; yMeHHe pa30MBaTh 3a/Jaud Ha TOJ33Ja4yH, HCIOJIH30BATh
KOHCTaHTBI, IEPEMEHHBIC U BBIPAKEHUS PA3IUYHBIX THUIOB (YHCIOBBIX,
JIOTMYECKHUX, CUMBOJIbHBIX); aHAJIM3UPOBATh IPEUIOKEHHBIN aJTOPUTM,
ONpEeNENATh, KAKUE PE3yJIbTaThl BO3MOXKHBI MPU 3aJJAHHOM MHOKECTBE
HUCXOJHBIX 3HAYCHUI

YMeHHe 3an1caTh Ha H3y4aeMOM SI3bIKE IPOrPAMMUPOBAHUS AITOPUTMBI
IIPOBEPKH JI€JIMMOCTH OJHOTO LEJIOr0 4YHMCla Ha JpYyroe, IPOBEPKU
HaTypaJIbHOTO YHCJIa Ha MPOCTOTY, BbIAEICHUS HU(pP U3 HATypalbHOIO
4yluclla, IIOMCK MAaKCUMyMOB, MHHHUMYMOB, CYMMBbl  4YHCIOBOMU
IIOCJIE0BATEIBHOCTH

BnageHnue ymeHueM OpHUEHTHUPOBATHCA B HEPAPXMUECKON CTPYKType
¢aitnoBoii cucreMsl, pabotaTh ¢ (ailloBoi cHUCTEMON MEPCOHATBLHOIO
KOMIIBIOTEpA C UCIIOJIb30BaHUEM Tpaduueckoro uHTepdeiica, a UMEHHO:
CO3/1aBaTh, KONMPOBAaTh, IIE€pEMEIaTh, NEPEHUMEHOBBIBAThb, yIAJATh U
apXUBHUPOBATH (hailjIbl U KaTaJIOTH

BJ'Ia,Z[eHI/IC YMCHHUAMU U HAaBbIKAMU HCITIOJIB30BAHUS I/IH(I)OpMaI_II/IOHHBIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOT Uit AJId TIOMCKa, XpaHCHUA, 06pa6OTKI/I u
nepeaavyn U aHaJin3a pa3jiInIHbIX BUAOB I/IH(I)OpMaI_II/II/I
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2.10

YMeHue BbIOMpaTh CrOCOO IMpeCTaBIEHHs JaHHBIX B COOTBETCTBUM C
MOCTABJIEHHOW 3anayeil (Tabmuipl, CXEeMbl, Ipa@HKH, AUArpaMMBbl) C
UCIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEJICTB 00pabOTKU
JTAHHBIX

YMeHnne GpopManu3oBaTh U CTPYKTYPUPOBATh WHPOPMAIIUIO, UCTIONB3YS
JNEKTPOHHBIE TaONUIBI Jfisi 0O0pabOTKH, aHamu3a W BU3yaTU3alUU
YHUCJIOBBIX JAHHBIX, B TOM YHCIIC C BBIJICICHUEM JUaIa30Ha TaOIUIBI U
YIOPSI0YMBAHUEM (COPTUPOBKOIA) €r0 2IEMEHTOB; YMEHUE TIPUMEHSTH B
AJICKTPOHHBIX Tabnumax (GOpMyibl A pacuy€TOB C HCIOJH30BAHUEM
BCTPOCHHBIX (YHKIUH, aOCONMIOTHOW, OTHOCHTEIHHOW, CMEIIaHHOU
ajZipecaliiiy; MCIOIb30BaTh 3JIEKTPOHHBIE TaOJUIBI ISl YUCICHHOTO
MOJIETTUPOBAHUS B IPOCTHIX 33/1a4aX U3 pa3HbIX MPEIMETHBIX 00sacTeit

Ilepedyenn 31eMeHTOB cofepkaHusi, NpoBepsieMbIX Ha OI'D no nndopmaruke

Kon

IIpoBepsieMblii 3JIEeMEHT COJIePKAHUS

1 Hudposasi rpaMOTHOCTH
@aiinel 1 manku (katanmoru). IlpuHIMNIBI mocTpoeHus: ¢ailioBbIX
11 cucteM. [TomHoe ums daiina (manku). [1yTe x daiiny (manke). Pabora

c (aiimaMM W KaTaJoraMH CpeICTBAMH ONEPAIMOHHOW CHCTEMBI:
CO3laHHE, KONHMPOBAHME, IIEPEMELICHHE, IICPEUMEHOBAHHE U




ynanenue ¢ainoB u nanok (kartayioron). Tumbl ¢aiiinoB. CBoiicTBa
¢aitnoB.  @aiinoBeiii  mMenemkep. Ilouck daitnoB  cpeacrBamu
OIIEePaIIMOHHOM CUCTEMBI

1.2

O6benHeHne KoMnbloTepoB B ceTh. CeTh MHTepHET. Beb-cTpanuna,
BeO-caiit. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. [lowmckobie
cucrembl. [louck wuH(poOpManMM 1O KIIOYEBBIM CJIOBAaM U IO
nzobpaxkenuto. JlocroBepHOCTh WHGPOpPMALUK, TOJIYYEHHOW U3
Hurepnera. [P-agpeca y310B. CeTeBOe XpaHEHHUE TaHHBIX

Teopernueckrue 0CHOBbI HHPOPMATUKHU

2.1

JIMCKpETHOCTh JTaHHBIX. BO3MOXHOCTh ONHUCAHUS HEMPEPHIBHBIX
00BEKTOB U MPOLECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Aundasut. MomHocts andasura. JIBOWYHBIN anpaBuT.
KonnyectBO  BCEBO3MOXKHBIX  CJIOB  (KOAOBBIX ~ KOMOMHAIMA)
(¢ukcupoBaHHOW JIUHBI B jaBondHoM andasure. IIpeobpazoBanue
moboro andasBura K JBOMYHOMY. KoOJIMYeCTBO pa3IMYHBIX CIIOB
(UKCUPOBaHHOH UTMHBI B ali(haBUTE ONPEACTEHHON MOIIIHOCTH.
KoaupoBanue cHUMBOIOB OJHOro ajgaBUTa C IMOMOIIBIO KOJOBBIX
CIIOB B Jpyrom aindaBuTe, KOoBas TalnMIa, IEKOJAUPOBAHUE.
KonupoBanue tekcroB. PaBHOMepHBIN koj. HepaBHOMepHBIH KoOA.
Komupoka ASCII. BocemuburtHsie komupoBku. llonsitHe o0
KOJIMPOBKAxX UNICODE. JexonupoBaHue COOOIIEHU I C
UCIOJIb30BAHUEM  PAaBHOMEPHOTO U HEPAaBHOMEPHOIO  KOja.
WHudopmanvoHHbIH 00bEM TEKCTA
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Nudopmannonnsiii 006EM JaHHBIX. BUT — MUHUMAanbHAs €AUMHHIIA
KOJIM4YeCTBAa MH(POPMAIIMK — JTBOUYHBINA pa3psia. ENUHULIBI U3MEpeHUs
nH(popMalMOHHOTO 00bEMa NaHHBIX. but, 6aifT, kunobOanT, Mmerabair,
rurabaiitr. CKOpOCTh TMepefaud JaHHBIX. EJIWHUIBI  CKOPOCTH
nepeaadu JaHHBIX

2.3

Konuposanue nera. LlBeroBsie mozenu. Monens RGB. I'myOuna
koxupoBanus. [lamutpa.

PactpoBoe M BekTOpHOE mpeicTaBieHHe H300paxeHul. IIukcens.
Onenka wuHOOpPMAIMOHHOTO O0O0BEMA TpadUUECKUX MaHHBIX IS
pacTpoBOro U300paKeHUs
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2.5

KonupoBanue 3Byka. PaszpsaHocTs m uactora 3amucu. KommnuecTtBo
KAHAJIOB 3aIIMCH.

Onenka KOJINYECTBEHHBIX [1apaMeTpoB, CBSI3aHHBIX c
MIpe/ICTaBJICHUEM U XpaHEHUEM 3BYKOBBIX (hailioB

Heno3uimonHble ¥ TO3UIIMOHHBIE CHCTEMBI CUUCICHHs. AI(aBuUT.
OcHoBanue. Pa3sépuyras ¢opma 3anucu uwmcia. I[lepeBox B
JNECATUYHYIO CHUCTEMY 4YHCEJ, 3alUCaHHbIX B JPYIMX CHUCTEMax
CUHCTICHUSI.

Pumckas cucrema cuucieHus

2.6

JIBonunas cuctema cuucienus. [lepeBos 1enbix yucen B npeaenax ot
0 mo 1024 B nBOMUYHYIO CUCTEMY cUucieHUs. BocbMepuuHas cucrema
CUHUCIICHUA. HepeBozl YUCCII U3 BOCBMGpH‘-IHOfI CUCTCMBI B IBOUYHYIO
U JecATHUYHYIO cucTeMbl U oOpartHo. IllectHannarepuunas cucrema
CUHUCIICHUA. HepeBon YuUCCI H3 IHGCTHaI[HaTepI/I‘{HOfI CUCTEMbBI B
JBOMYHYIO, BOCBMEPUYHYIO M JIECATUYHYIO CHCTEMbI M 0OpaTHO.




ApudmeTrnueckue onepanuu B IBONYHONH CUCTEME CUUCIICHUS

2.7

Jlormueckue BbICKa3blBaHUA. Jlormueckne 3HAYCHMs BBICKA3BIBAHUU.
DneMeHTapHbIE U COCTaBHbIE BhICKa3bIBaHMs. Jlornueckue onepanuu:
«W» (KOHBIOHKIIMSA, JIOTHYECKOE YMHOXKEHUE), «WIN» (AU3BIOHKIIMS,
JIOTHYECKOE CIIOKEHUE), «He» (Jlornueckoe orpuuanue). Ilpuopurer
jJormyeckux omnepanuil. OnpeneneHne HMCTHHHOCTH  COCTaBHOIO
BBICKA3bIBaHUS, €CJIM M3BECTHBI 3HAYEHUS] MCTUHHOCTH BXOJAILIUX B
HEro DJIEMEHTAapHBIX BBICKa3blBaHUU. Jlormdyeckue BBIPAKEHUS.
[IpaBuna 3ammcu JOTMYECKUX BbIpaxeHHd. IlocTtpoenue Tabmuim
VCTUHHOCTH JIOTHYECKUX BBIPAKEHUN

2.8
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Jlormdeckue 3JIE€MEHThl. 3HAKOMCTBO C JIOTUYECKHMMH OCHOBAaMHU
KOMITbIOTEpa

HenpepeiBHBIE M JUCKpETHBIE MOZENU. VIMHTAalMOHHBIE MOJIENH.
Urposeie mogenu. OneHka aJeKBaTHOCTH MOJEIN MOJAEIUPYEMOMY
O00BEKTY U LENSIM MOACTUPOBAHUS

2.10

Tabnuunbie monenu. Tabnuia Kak npeacTaBieHrue OTHoLeHUs. basbl
naHHbIX. OTOOp B TaOJMIE CTPOK, YAOBIECTBOPSIOMIUX 33aJaHHOMY
YCIIOBUIO

2.11

2.12

3.1

3.2

I'pagp.  Bepumna, peOpo, nyre.  OpuUEHTHpPOBaHHBIE U
HeopHeHTupoBaHHbIe Tpadsl. JnuHa (Bec) peOpa. BecoBas marpuia
rpada. [lnuHa nytu Mexay BepimHaMmu rpada. [Touck ontumMansHoro
nytu B rpade. HauanpHas BepiinHa (MCTOUYHMK) U KOHEUHas BEpILMHA
(cTok) B OpUEeHTHPOBaHHOM rpade. Beruucienue koauuecTa nyrei B
HaIpaBJIEHHOM aIlUKINYECKOM Tpade

HepeBo. Kopenb, BepmmHa (y3en), Juct, pedbpo (myra) nepesa.
Bricotra nepeBa. IlogmepeBo. IlpumMepsl HCIONBb30BaHMS JIEPEBBHEB.
[lepebGop BapraHTOB ¢ IOMOIIBIO IepeBa

ANTOpUTMBI M IPOIPAMMHUPOBAHKE

CpoiictBa anroputma. CrnocoObl 3alucH alropurMa (CIOBECHBIH, B
BHJI€ OJIOK-CXEMBI, IPOrpPaMma).

CocraBneHne a@IropuTMOB M IPOrpaMM € HMCIOJIb30BAHUEM
BETBJICHWM, IHMKJIOB M  BCIOMOIAaTENIbHBIX  QJITOPUTMOB  JUIS
ynpasieHus: ucnoianureneMm (Pobor, Yepenamka, YepTE&xHUK U
npyrue). BeinonHeHre anropuTMOB BPYYHYIO M Ha KOMITBIOTEpE

SA3pik  nporpammupoBanus (Python, C++, Ilackans, Java, C#,
konpHBIN ANTOPUTMUYECKUN S3BIK).

Cucrema mnporpaMMHpOBaHHS: PpEHAKTOp TEKCTa  Mporpamw,
TPAHCIATOP, OTIATUHK.

[lepemennas: tum, wums, 3HaueHue. lLlenble, BellecTBEHHbIE U
CHUMBOJIbHBIE IEPEMEHHBIE.

Oneparop npucBauBaHusi. ApupMeTHyeCKrue BBHIPAKEHUS U MOPSAI0K
ux BbluMciaeHUs. Onepanuu C LEIbIMH UYUCIAMU: LEJIOYHUCIEHHOE
JieJIeHre, OCTaTOK OT aAeneHusd. BerBnenus. CocTaBHbIE YCIIOBHS
(3amuCh  JIOTMYECKMX  BBIPDAKEHUHM  Ha  HM3y4aeMOM  SI3BIKE
nporpamMMmupoBanus). Haxoxaenune MuHUMyMa

U MakCUMyMa u3 JBYX, TpE€X M 4YeTbIpéX uucen. Pemienue
KBaJIpaTHOTO YPaBHEHMsI, IMEIOIErO BEIECTBEHHbIE KOpHU. [{uKi ¢
yciaoBueM. Anroput™m EBknmma uis HaxXoXKACHUS HauWOOJBIIETO




oluiero aenuTeNs JBYX HaTypalbHbIX uucenl. Pa3Ouenue 3amucu
HaTypaJlbHOTO 4YHUCJa B TO3UIMOHHON CHUCTEME C OCHOBAHHEM,
MEHbIIMM WU paBHbIM 10, Ha oTaenpHble TUdpbl. Huka ¢
MEePEMEHHON. AJNTOPUTMBI TMPOBEPKU JEIUMOCTH OJHOTO LIEJIOro
yyclia Ha Ipyroe, IpOBEpPKU HATYPaJbHOTO YMCIa Ha TPOCTOTY
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3.5

3.6

4.1

O6paboTka CUMBOJBHBIX JaHHBIX. CHUMBOJIBHBIE (CTPOKOBBIC)
nepemennbie. [locumBonbHas oOpaboTka cTpok. Ilogcuér wacTtoTsl
MOSIBIICHHSI CHMBOJIA B CTpoKe. Berpoennbie GyHKIMM st 00paboTKu
CTPOK

OmnpeneneHne BO3MOXHBIX PE3YJIBTATOB pPa0OTHl aITOPUTMa IPH
JTAHHOM MHOJKECTBE BXOJHBIX JIaHHBIX, OIpPEICIICHHE BO3MOXHBIX
BXOJIHBIX JAHHBIX, TPUBOJSIINX K JAHHOMY PE3YIbTaTy

Tabmuunbie  BenuumHBl  (MaccuBbl). OJHOMEpPHBIE  MACCHUBHI.
CocraBneHue ¥ OTJIaJKa MPOrpamMM, pEATU3YIOUIUX THUIIOBBIE
ANrOPUTMbI 0OPAOOTKH OJHOMEPHBIX YHCIIOBBIX MaCCHBOB, HA OJTHOM
u3 s3bIkOB nporpammupoBanusi (Python, C++, Ilackans, Java, C#,
[IkonbHBIH  ANTOpUTMHYCCKHI SI3BIK): 3allOJHEHUE YHCIOBOTO
MaccuBa CIIYJalHBIMU YHCIAMHU, B COOTBETCTBHHU C (OPMYJION WU
nyTéM BBOJA YMCEN, HaXOXICHUE CYMMBbI 3JEMEHTOB MAacCHBa,
JMHEWHBIM IIOMCK 3aJJaHHOr0 3HA4YEeHUS B MACCHBE, IIOACUYET
3JIEMEHTOB MAacCUBa, YJOBJIETBOPSIOLIMX 33aJaHHOMY YCJIOBHIO,
HaxO0XXJICHHE MHHHMAJIBHOTO (MaKCHMAaJbHOTO) JJIEMEHTa MacCHUBa.
CoptupoBka MaccuBa. OOpaboTka TMOTOKAa JaHHBIX: BBIYHCICHUE
KOJIMYECTBA, CYMMBI, CPEIHETO apu(phMETUIECKOTr0, MUHUMAIBHOTO U
MaKCHMAJIbHOI'O  3HAQYCHHUS  DJIEMEHTOB  IIOCIIEIOBATEIBHOCTH,
YIAOBJIETBOPSAIOIIUX 3aTJAHHOMY YCIIOBHIO

Vmupasnenue. Curnan. OOpatnHasi cBsi3b. [loiydeHue cuUTHAIOB OT
M(GPOBBIX JATYUKOB (HAMpUMeEp, KacaHHs, PACCTOSHUSA, CBeTa,
3Byka). [IpuMepbl MCMOIB30BaHUS MPUHIMIIA OOpPAaTHOW CBS3U B
CUCTeMax YIpPaBIEHUS TEXHUYECKHUMH YCTPOWCTBAMU C TOMOIIBIO
JaTYUKOB, B TOM YHCJIC B pO6OTOTCXHI/IKC

NHudopmaninoHHbIe TEXHOJIOTUH

TexkcToBble JOKYMEHTHI M HMX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHUIIA,
a03a11, CTpoKa, CIIOBO, CHMBOJI).

TekcToBBIi MpOIECCOp — WHCTPYMEHT CO3JaHMS, PEIAKTUPOBAHUS H
(dhopMaTupoBaHus TEKCTOB. [IpaBuna Habopa TEKCTa.
PenaktupoBanue Ttekcra. CoiictBa cumBosioB. Illpudr. Tumst
mpudToB (pydlieHble, ¢ 3aceukamMu, MOHOIMPUHHBIE). [lomyxupHOe
U KypcuBHOe HauepTtanue. CBoiicTBa ab3alleB: TpaHUIIBI, a03aIlHBIN
OTCTYII, HHTEPBa, BeIpaBHUBaHUE. [lapameTpsl cTpanuisl. CTHiIeBOE
dbopmatupoBanre. CTpyKTypupoBaHue HWH(OOpPMAIUKU C TTOMOIIBIO
CMHCKOB U Tabnui. MHOroypoBHeBble ciucku. JloGaBienue Tabnui B
TEKCTOBbIE JTOKYMEHTHl. BcTaBka w300paXeHHHd B TEKCTOBBIC
NOKyMeHThl. OOTekaHue wu300paxXeHu TeKCcToM. BritoueHue B
TEKCTOBBIM JOKYMEHT auarpamM, ¢Gopmys, HyMEpaluu CTpaHHIL,
KOJIOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB

4.2

PactpoBsie pucynku. Mcrnons3oBanue rpagudeckux NpUMHTHBOB.
Omnepanyu peJakTHPOBaHUS TpapUUECKUX OOBEKTOB, B TOM YHCIE




4.3

nuudpoBeIX ¢otorpaduii: M3MEHEHHE pa3Mmepa, oOpe3ka, MOBOPOT,
oTpakeHHe, paboTa ¢ o0acTsIMH (BbIEIIEHUE, KOMMPOBAHUE, 3aJIUBKA
I[BETOM), KOPPEKIUS IBETA, SIPKOCTH M KOHTPACTHOCTH. BekTopHas
rpaduka. Co3manue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEICTBAMH
TEKCTOBOTO TIpoIleccopa WIIM JPYTUX TporpamMM  (MIPHUIIOKESHHN).
JlobGaBneHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

[MonroroBka MynbTUMeNUHBIX mpe3eHTauuii. Craiia. JlobasneHue
Ha CJIaiij1 TeKcTa ¥ n3o0pakeHuii. PaboTta ¢ HECKOJIBKUMH Claiiamu.
JobaBnenne Ha cnaiil ayauoOBH3yaldbHBIX JTaHHBIX. AHUMAIWSL.
INunepcebliku

4.4

Tunbl JaHHBIX B SYEHKaX AJIEKTPOHHOU TabmuIbl. PenakrupoBanue u
dbopmarupoBanue Tabmui. BcrpoeHHble (YHKIMK IS TTOMCKA
MakCUMyMa, MHHHMYMa, CYMMBbI M CpEIHEro apupMeTH4eCKOro.
CopTupoBKa [aHHBIX B BBIJIEJIEHHOM jauamnaszone. lloctpoenue
nuarpamMm  (TUCTOrpaMMa,  KpyroBas — JuarpaMma, TOYedHas
nuarpamma). Beibop tuna amarpammel. [IpeoOpasoBanue dopmysn
npu konupoBaHuM. OTHOCUTENbHAs, aOCONIOTHAS W CMEIIaHHAS
azpecanus

4.5

VY cOBHBIE BBIUMCIICHUS B JIEKTPOHHBIX Tabiumax. CymMMupoBaHue u
MoACYET 3HAYCHMI, OTBEUAIONIUX 3aJaHHOMY ycioBuioo. OOpaboTka
O0oipmux HAOOPOB  JMaHHBIX. YHWCIEHHOE MOJEIUpPOBaHHE B
3JIEKTPOHHBIX TabIUIIAX
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