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1. COAEP)KXAHUE OBYYEHMUSA
7 KJIACC

MudpoBasi rpaMoTHOCTH

KomnbloTep — yHHBepcajibHOE YCTPOHCTBO 00padoTKH JaHHBIX

KomnbroTep — yHHBEpcaabHOE BBIYMCIMTEIBHOE YCTPOWCTBO, paboTaroliee 1o nporpamme. THIBI KOMIIBIOTEPOB: NEPCOHAIbHBIE KOMIIBIOTEPHI,
BCTPOCHHBIE KOMITBIOTEPHI, CYTIEPKOMITBIOTEPHI. MOOMIIbHBIE YCTPOHCTBA.

OcHOBHbIE KOMIIOHEHTBI KOMIIbIOTEpa U UX Ha3HaueHue. [Ipoueccop. OnepatuBHas U JOITOBpEMEHHAs MaMsATh. Y CTPOMCTBAa BBO/A U BBIBOJA.
CeHCOpHBII BBOJ, JATYMKN MOOUIIBHBIX YCTPOMCTB, CpeACTBa OMOMETPHUECKON ayTeHTH(HUKALINH.

HcTopus pa3BUTHS KOMIIBIOTEPOB U MporpaMMHoro odecnedenus. [lokonenus koMmnbrotepoB. COBpeMeHHbIE TEHACHIIMU PAa3BUTHS KOMIIbIOTEPOB.
CynepKoMITbIOTEPHI.

[TapannenbHble BEIYUCICHHUS.

[lepconanbubiii koMmbploTep. IIpoeccop n ero xapakTepuUCTHKHU (TakToBasi 4acToTa, pa3psaHocTh). OmnepartuBHas namsTh. JlonroBpeMeHHas
namsTh. Y CTpoHCTBa BBOJA U BbIBOJIa. OOBEM XpaHHUMBIX JaHHBIX (ONEepaTUBHAs MAMATh KOMIBIOTEPA, )KECTKUM U TBEPIOTENbHBIM AUCK, OCTOSHHAS
namsTh cMapT(doHa) U CKOPOCTh JIOCTYNA JJISl pa3JInYHBIX BUI0B HOCUTENEH.

TexHuka 6e30mMacHOCTH U ITpaBUiIa pabOTHI HA KOMITBIOTEPE.

IIporpammsl 1 1aHHbIE

[Iporpammuoe obecneyeHnne kommbioTepa. IlpuxiiagHoe mnporpammHoe obecnedeHue. CucremMHoe mnporpamMmHoe obecneueHue. CUCTEMBI
nporpamMMmupoBanus. [IpaBoBas oxpaHa mnporpamMMm U JaHHBIX. becruiaTHble M YCJIOBHO-OecmiaTHble MporpaMMbl. CBOOOJHOE MNpOrpaMMHOE
obecrieyeHue.

@aitnel 1 nanku (kataigoru). [puaiuner moctpoenus ¢ainossix cucteM. [lonHoe umsa daitna (manku). [yt k ¢daiiny (manke). Pabora ¢ daitnamu
U KarajoraMu CpeJCTBaMM OIEPALMOHHONW CHCTEMBI: CO3JaHUE, KOMMPOBaHUE, NepeMelleHHe, NMEeperMEHOBaHHWE W yjaaieHue (aiinoB M marok
(xatasoroB). Tumsl @aitnoB. CpolicTBa (ailioB. XapakTepHble pa3mepbl (ailIoB pa3MYHBIX TUIOB (CTpaHMLA TEKCTa, BJIEKTPOHHAs KHMTa,
¢dororpadus, 3anmuch NECHU, BUACOKIMII, MOTHOMETPaKHBIA (uiabM). ApxuBaius JaHHbIX. Vcmonb3oBaHuE MpPOrpaMM-apXUBAaTOpOB. DailIoBbIHf
Menemxkep. [Touck ¢aitnoB cpeacTBaMu ONeparMOHHONW CHCTEMBI.

KommnbroTepHble BUPYCHI U IPYTHE BPEIOHOCHBIE POTPaMMBI. [IporpaMMBI [ist 3 THL OT BUPYCOB.

KomnbrorepHnbie ceTn

O6benuHeHne komnbioTepoB B ceTb. Cerb MHTepHer. Beb-crpanuma, BeO-caiit. CTpykTypa aapecoB BeOG-pecypcoB. bpaysep. Ilouckossie
cucrembl. [Touck nHGOpMAIMK 10 KIIFOYEBBIM CJIOBaM U 10 M300paxeHuto. JlocroBepHocTs HHPOPMAIUK, OTydeHHOH n3 HTepHera.

CoBpeMeHHbIE CePBHUCHI HHTEPHET-KOMMYHHUKAITUH.

CerteBoii 3THKET, 0a30BbIE HOPMbI HH(OPMAIIMOHHOM 3TUKH U ITpaBa npu padote B UnTepHere. Ctpateruu OezomnacHoro noseneHus B IHTepHere.



Teopernyeckue 0CHOBbI HHPOPMATHKH

HNudpopmanus v uHGpopMaLMOHHBIE IIPOLECCHI

WNudopmanus — 01HO U3 OCHOBHBIX OHATUI COBPEMEHHOM HayKH.

Wudopmanus kak CBeACHUs, NPEIHA3HAYCHHBIE 1751 BOCIIPHUATHS YEIIOBEKOM, U MH(pOpMAIHs KaK JaHHbIE, KOTOPbIE MOTYT OBITH 00pabOTaHBI
aBTOMAaTU3HPOBAHHON CUCTEMO.

JIMCKPETHOCTh JaHHBIX. BO3MOXXHOCTD OMMCAaHUS HEMPEPHIBHBIX 0OBEKTOB U MPOIECCOB € TIOMOIIBIO IUCKPETHBIX JTaHHBIX.

WHudopmanroHHbIe IPOLECCHl — IPOLIECCHI, CBA3aHHbIE ¢ XpaHEHUEM, IpeoOpa3oBaHUEM U Niepeadell JaHHbIX.

IIpeacraBiaenne nH(poOpMaALHU

CumBon. Andasur. MomHocts andaButa. PazHooOpasue s3blkoB U andaButoB. EcTecTBeHHBIE M (hOopMasibHBIE SA3bIKH. AJ(AaBUT TEKCTOB Ha
pycckoMm s3bike. JIBomuHbIid andaBut. KoamuecTBO BCEBO3MOKHBIX CIOB (KOJOBBIX KOMOWHAIMI) (PUKCHPOBAHHOW [UIMHBI B JBOMYHOM aii(haBUTE.
IIpeoOpa3zoBanue modoro anpasuta K JBOUYHOMY. KOIHM4ecTBO pa3inyHbIX CIOB (UKCUPOBAHHON JJIMHBI B ajiaBUTE ONpPEeIEHHON MOLTHOCTH.

KoaupoBanue cuMBOJIOB 0OTHOTO ajidaBuTa C MOMOIIBIO KOJOBBIX CJIOB B ApyroM andasute, KOAOBask TaOINIIA, IEKOIUPOBAHHE.

JiBonuHsIil kox. [IpencraBinenne faHHBIX B KOMIBIOTEPE KaK TEKCTOB B IBOMYHOM ali(haBUTE.

Wudopmannonsbplii 00b€M AaHHBIX. BUT — MUHUMaNbHas €IWHHIA KOJIW4YecTBa WH(GOpPMAMKM — ABOWYHBIN paspsa. EnxuHummsl muamepeHus
nHpopManmoHHOro 00BEMa JaHHBIX. buT, 6alT, KMI00aNT, MerabaT, ruradamr.

CkopocTb nepeauu JaHHbIX. EqUHUIIBI CKOPOCTH Mepeiadn JaHHBIX.

KonupoBanue tekctoB. PaBHOMepHbI kon. HepaBHomepnbiit kon. Koaupoka ASCII. BocbmuOutHble KOmupoBkU. [loHATHE 0 KOIMpPOBKax
UNICODE. JlekoaupoBaHue cOOOIEHUH C HCIIOJIb30BAHNEM PABHOMEPHOI'O U HEPAaBHOMEPHOTO Ko/1a. MIHpopMaimoHHbI 00bEM TEKCTA.

Hckaxenue nadopMaiuu npu nepeaaye.

Oob1iee npeacrabiieHne 0 HU(POBOM MPEJICTABICHUN ayITMOBU3YaIbHBIX U IPYTUX HEMPEPHIBHBIX 1aHHBIX.

Konuposanue 1sera. L{BetoBbie Mosenu. Moaens RGB. I'myOuna koguposanus. [Tanurpa.

PactpoBoe u BekTopHOE mnpesacTaBieHue n3odpaxenuid. [Tukcens. Onenka nHGOpMaAIMOHHOTO 00bEMa rpadUuecKuX AAHHBIX JIJISI pacTPOBOTO
H300paKeHUsl.

Konnposanue 3Byka. PazpsaHocTs 1 yacToTa 3anucu. Koan4ecTBo KaHalIOB 3alUCH.

O1eHKa KOJIMYECTBEHHBIX MTapaMETPOB, CBA3aHHBIX C MPEICTABICHUEM U XpaHEHHEM 3BYKOBBIX (DailiioB.

NHpopManMOHHBIE TEXHOJIOTHH

TexcToBBIC JOKYMEHTBI

TexcToBble TOKYMEHTBI U UX CTPYKTYpPHBIE AJIEMEHTHI (CTpaHuLa, ad3all, CTpoKa, CIIOBO, CUMBOJI).

TekcToBbIil mpoleccop — MHCTPYMEHT CO3[aHMs, peAaKTUpOBaHUS U (opmaTHpoBaHus TekcToB. llpaBuina Habopa TekcTta. PenmaktupoBanue
tekcta. CoiictBa cuMBoIoB. Llpudt. Tuns! mpudros (pydiieHsle, ¢ 3aceukamu, MOHOIIMPHUHHBIE). [lomykupHOe 1 KypcuBHOE HauepTaHue. CBoiicTBa
a03a1ieB: TpaHMIIbl, a03alHbII OTCTYII, MHTEPBaJ, BblpaBHUBaHME. [lapameTpsl cTpanuisl. CTriieBoe hopMaTHpOBaHUE.

CrpykrypupoBaHue HHPOpPMALIMK ¢ TOMOIIbIO CIIMCKOB U Tabnuil. MHOrOypoBHEBbIe criicky. JloGaBieHne Tabaul B TEKCTOBbIE TOKYMEHTHI.



BcraBka n300paxkeHuii B TEKCTOBbIE JOKYMEHThl. O0TekaHue u300pakeHui TeKcToM. BKiltoueHne B TEKCTOBBIN TOKYMEHT JuarpamM, Gopmyi,
HyMCpaluuun CTpaHul, KOJIOHTUTYJIOB, CCBIJIOK U APYTIUX 3JICMCHTOB.

IIpoepka mpaBonucanus. PacctanoBka nepeHocoB. I'osiocoBoil BBoA TekcTa. OnTHuYeckoe pacro3HaBaHue TekcTa. KoMmbroTepHbIN mepeBof.
Hcnons3oBanue ceprcoB MHTepHETA /17151 00pabOTKH TEKCTA.

Komnbrorepnasi rpadpuka

3HAaKOMCTBO C rpau4ecKkuMu pegakTopamu. PactpoBsie pucynku. Mcnons3oBanue rpa@udeckux NpUMHTHBOB.

Omnepauuu pefakTUpOBaHUs IpapuuecKkux 0ObEKTOB, B TOM 4Hcie HU(poBbIX poTorpaduil: n3MeHeHne pa3mepa, o0pe3ka, IOBOPOT, OTPAKEHUE,
pabota ¢ obnacTsaMu (BbIACTICHHE, KOTMPOBAHHUE, 3aIMBKA IIBETOM), KOPPEKLIUS IIBETA, IPKOCTH U KOHTPACTHOCTH.

Bekrophas rpaduka. CozaHue BEKTOPHBIX PUCYHKOB BCTPOSHHBIMH CPEJICTBAMU TEKCTOBOT'O MPOLIECCOPA WM APYTUX MPpOrpamMM (IpUII0KEHUH ).
Jlob6aBneHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI.

MyabTHMeHiTHbIE NPe3eHTALUH

[ToaroroBka MynbTUMeAUITHBIX npe3eHTanuil. Craiia. lobaBieHue Ha ciaiin Tekcra U u3oopakeHuil. PaboTa ¢ HECKOJIIBKUMHU claiiiaMu.

Jlo6aBneHue Ha ciai]l ayAMOBU3YaJIbHBIX JaHHBIX. AHUMAIMs. [ nnepcchuIky.

8 KJIACC

Teoperndyeckne 0CHOBbI HH(POPMATHKH

CucreMbl CUHCICHUS

Heno3umnmonuele ¥ mo3unMoOHHBIe cucTeMbl cuucieHus. Andasut. OcHoBanue. Pa3zpépuyras ¢opma 3anmucu uncna. [lepeBon B IeCATHUHYIO
CHUCTEMY UHCEJI, 3alMCAaHHBIX B IPYTUX CUCTEMAX CUUCIICHUS.

Pumckas cucrema cUucIIeHHs.

JBonunas cuctema cuucienus. I[lepeBon menbix yucen B npenenax ot 0 mo 1024 B nBouuHyro cucTeMy cuucieHus. BocbmepuuHas cucrema
cuncnenus. [lepeBoa uyncen U3 BOCBMEPUYHON CUCTEMBI B IBOUYHYIO U JACCATUYHYIO cUCTeMBI U oOpatHo. lllecTHaamarepuunas cuctemMa CUMCICHUSl.
[TepeBox uncen U3 meCTHAAIATEPUYHON CUCTEMBI B IBOUYHYIO, BOCBMEPUYHYIO U JIECATUYHYIO CHCTEMBI M 00OpaTHO.

ApudmeTrueckue onepanuu B IBOUYHON CUCTEME CUUCTICHUS.

9JIeMeHTBLI MATEMATHY€ECKO# JJOTHKH

Jlornueckue BhICKa3bIBaHMS. JIorndeckrue 3HAYCHUS! BBHICKA3bIBAHWW. DJIEMEHTAPHBIE U COCTaBHBIE BBICKA3bIBAaHUA. JIoTMUecKue omepanum: «u»
(KOHBIOHKITUS, JIOTUYECKOEC YMHOXKCHHE), «WIH» (IU3BIOHKIUS, JIOTUYECKOE CIIOXKEHHE), «HEe» (Jorudyeckoe oTpuianue). [Ipuopurer noruyeckux
onepanuii. OmnpenereHne WCTHUHHOCTH COCTABHOTO BBICKA3bIBAHUS, €CJIM W3BECTHHI 3HAYCHHMS WCTUHHOCTH BXOJAIIMX B HETO 3JIEMEHTAPHBIX
BbICKa3bIBaHUH. Jlorndyeckue Beipaskenus. [IpaBuia 3anucu noruyeckux BoipakeHui. [locTpoeHne TabauI HICTHHHOCTH JTIOTHYECKUX BBIPAKECHUN.

Jlornueckue 37eMeHThI. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAaMHU KOMITHIOTEPA.

AJITOPUTMBI U IPOrPAMMHPOBAHHE
HcnonnuTesau ¥ aJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIMHU



[Tonsitue anropurma. McnoaHurenu alropuTMoB. AJTOPUTM Kak IJIaH YIPABJICHUS UCIIOTHUTEIIEM.

CoiictBa anropurMa. CriocoObl 3aIICH AITOPUTMA (CIOBECHBIH, B BUE OJIOK-CXEMBI, IPOTpaMMa).

AnroputMmuyeckue KOHCTpyKIuH. KoHcTpykuus «cienoBanue». Jluneinbsiii anroputM. OrpaHuYeHHOCTh JIMHEWHBIX — aJTOPUTMOB:
HEBO3MOXXHOCTb MPETYCMOTPETH 3aBUCUMOCTh ITOCIIEA0BATEILHOCTH BBITIOIHIEMBIX ICHCTBHIA OT UCXOIHBIX TAHHBIX.

KoHncTpykius «BeTBiIeHUE»: MOJIHAs U HEMoJIHasg (opMbl. BhinonHeHne W HEBBINOIHEHUE YCIOBUS (MCTUHHOCTD M JIOXKHOCTh BBICKA3bIBAHHUSA).
[TpocTbie U COCTaBHBIE YCIIOBHSL.

KoHcTpyKIns «1OBTOpEHHUs»: LIUKIIBI C 33IaHHBIM YHCJIOM OBTOPEHUI, C YCIIOBUEM BBIMOJIHEHHUS, C IEPEMEHHOM HKIIA.

PazpabGotka ansi ¢GopMaTbHOTO HCHOIHHUTENS ANTOpPUTMA, MPHUBOIIETO K TpeOyeMoMy pe3yiabTaTy NpPU KOHKPETHBIX HCXOIHBIX JTaHHBIX.
Pa3paboTka HECIO0XKHBIX aTOPUTMOB C MCIOJIB30BaHUEM ITUKJIOB U BETBICHUH sl yrpaBieHUs GopMaibHBIMU UCHIOTHUTENSAMHU, TaKUMU Kak Po0or,
Yepemnamika, YepTé&xHuK. BeInonHeHne aaropuTMOB BpYUHYIO U Ha KOMITbIoTepe. CHHTaKCHYEeCKHE U JIOTHUECKUE OMNOKH. OTKa3bI.

S3BIK POrpaMMHUPOBAHUS

Azbik nporpammupoBanus (Python, C++, [lackans, Java, C#, llIkonpHbIil AroputMudeckuii S3bIK).

Cucrema nporpaMMHUpPOBaHUs: PEIaKTOP TEKCTa IPOrpamMmM, TPAHCIATOP, OTIATUHUK.

[lepemennas: Tun, ums, 3Hadenue. Llenpie, BerecTBeHHbIE M CHMBOJIBHBIE TIEPEMEHHBIE.

Omneparop npucBauBanusi. ApudmeTnyeckue BbIpAKEHUS U MOPSIOK UX BhIYMcIeHus. Onepaiuy ¢ [eIbIMU YUCIaMU: [EIOYHCICHHOE JeTICHUE,
OCTaTOK OT JEeJICHUSI.

BerBnenusi. CocraBHbIe YCIOBHUS (3aIUCh JIOTUYECKUX BBIPAKEHUN HAa WM3Y4aeMOM S3bIKE MporpaMMHupoBaHusi). HaxoxaeHwe MUHUMyMma U
MaKCUMyMa M3 JIBYX, TPEX M YETHIPEX urce. Perenne KBapaTHOTO ypaBHEHMSI, UMEIOIIIEr0 BEIIeCTBEHHBIE KOPHH.

JluanoroBasi OTa/ika MPOrpaMM: MOIIATOBOE BHIMOJHEHHE, TPOCMOTP 3HAYCHH BETUYHH, OTIaJI0YHbBIN BBIBOJ], BHIOOP TOYKH OCTAHOBA.

Hukn ¢ ycnoBueMm. AnroputM EBknuaa [uisi HaxokaeHHs HauOOJIbLIEro OOIIEro JeNWUTENs JABYX HATypajbHBIX uucen. Pa3buenue 3anmcu
HATypaJIbHOTO YKCTIa B MO3UIIMOHHON CUCTEME C OCHOBaHHEM, MEHBIIIUM WK paBHBIM 10, Ha OTAEIbHBIC TUDPHIL.

[ukin ¢ nepeMeHHON. ANTOPUTMBI TPOBEPKHU ASTMMOCTH OJTHOTO II€JIOT0 YKCIIa Ha APYroe, IPOBEPKU HATYypaJIbHOTO YKciIa Ha IPOCTOTY.

OO0paboTka CUMBOJBHBIX AaHHBIX. CHUMBOJBHBIE (CTPOKOBBIE) mepemeHHble. [locuMBonbHas 00paboTka cTpok. [Tomcd€r yacToThl MOsABIEHUS
CUMBOJIa B CTpoke. BeTpoennbie hyHKIMM 17151 00pabOTKH CTPOK.

AHaJN3 AITOPUTMOB

OnpeneneHre BO3MOKHBIX PE3YJIbTaTOB Pa0OTHl aJlfOPUTMA MPH JAHHOM MHOXKECTBE BXOJHBIX JIAHHBIX, OMPEACIICHHE BO3MOMHBIX BXOIHBIX
JTAHHBIX, TPUBOIANINX K JAHHOMY PE3YJIbTaTy.

9 KJIACC

Hu¢posasi rpaMOTHOCTH

I'mo6anbHas cerb UHTEpHeT M cTpaTernu 0e30MacHOro NoBeieHUusl B Hel

I'mobGanbHas cerb UnTepuer. [P-anpeca y3noB. CereBoe XxpaHeHue JaHHBIX. MeTOAbl MHAUBUAYAIBHOIO U KOJUIEKTUBHOTO Pa3MEIleHUs HOBOM
uHpopmanuu B MIHTepHeTe. bonbiime nannpie (MHTEpHET-TaHHBIE, B YACTHOCTH JaHHbBIE COLIMATIBHBIX CETEN).



[Tonsatne 00 wuHPOPMAMOHHON O€30MacHOCTH. YTPO3bl HHOOPMAIMOHHOW OE30MacCHOCTH NpH paboTe B TIJI00ATBHOM CETH M METObI
npotuBojeiicTBusl uM. IlpaBuna Ge3omacHol ayreHTH(UKanuu. 3amuTa auuHOW MHpopMmanuu B MHTepHere. be3onacHble cTpareruu MOBEICHUS B
Wnrepnere. I[lpenynpexneHre BOBICYEHUS B ACCTPYKTHBHbIE U KPUMHHAJIbHbIE (POPMBI CETEBO aKTUBHOCTH (KHOEpOYIUIMHT, (UIIMHT U Jpyrue
bopmsr).

PaGora B uHGOpMALMOHHOM NPOCTPAHCTBE

Bunsl gearensHoctu B IHTepHETE, MHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE CEPBUCHI (TIOUTOBAs CIy»k0a, BUAECO-KOH(EPEHII-CBA3b U APYTHeE),
CIIPaBOYHBIE CIIYOBbI (KapThl, paclIUCaHUsI W APYTHE), TOMCKOBBIE CIIYKOBbI, CIIYKObI OOHOBJICHHS MPOTPAMMHOIO OOECIICUCHUS] U JPYTHE CIYKOBI.
CepBUCHI TOCYIapPCTBEHHBIX ycayr. O0iaunbie XpaHwima JaHHbX. CpeIcTBa COBMECTHOM pa3pabOTKU JOKYMEHTOB (oHIaiH-o¢uck). [IporpaMmMuoe
obecrnieueHre Kak BeO-CEpBHC: OHIAMHOBBIE TEKCTOBBIE U TpaduyecKUe peaaKkTOPhl, CPeIbl pa3paboTKU MPOrpaMM.

Teoperndyeckue 0CHOBbI HHPOPMATHKH

MopenupoBaHue KaKk MeTO/l IO3HAHUS

Mopnens. 3agauu, pemaemMbie ¢ MOMOIIbI0 MojenupoBanus. Knaccudukanuu moneneit. MarepuansHbie (HaTypHbIe) U HHGOPMAIIMOHHBIE MOJICIIH.
HenpepriBable u quckperHsie Moaenu. Mmutanuronnsie moaenu. Urposeie moaenu. OueHKa aieKBaTHOCTH MOJIENIM MOAEIUPYEMOMY OOBEKTY U LIEISIM
MOJIETTUPOBAHUSI.

Tabnuunbie moaenu. Tabnuna kak npecTaBieHne OTHOIICHHUS.

ba3bl nanHbx. OTOOP B TAOIUIE CTPOK, YAOBIETBOPSIOUIUX 33JJAHHOMY YCJIOBUIO.

I'pa¢. Bepmmna, pedpo, nmyrs. OpueHTHpOBaHHBIE U HeOpHEeHTHpoBaHHbIE Tpadbl. [inHa (Bec) peOpa. Becoas marpuua rpada. nuHa nytu
Mexy BepimnmHaMu rpada. Ilouck ontumansHoro mytH B rpade. HauanbHas BepuinHa (MCTOYHHMK) U KOHEYHAs BEpLIMHA (CTOK) B OPUEHTHPOBAHHOM
rpade. Beruncienue KoaudecTBa MyTel B HalpaBJIE€HHOM allUKINYeCKOM rpade.

HepeBo. Kopens, BeprmmHa (y3en), auct, pedpo (ayra) aepesa. Bwicotra nepesa. IlognepeBo. Ilpumepsl ncnonb3oBaHus JepeBbeB. Ilepebop
BapHaHTOB C TIOMOIIIBIO JIEpEBa.

[lonatue maremMaTHueckod Mojenu. 3agayd, peliaeMble ¢ IMOMOLIbI0 MaTeMaTHYeCKOro (KOMIIBIOTEPHOro) MojaeiaupoBaHus. Otiauuue
MaTeMaTU4eCKOU MOJIENIM OT HATYPHOM MOJIETH U OT CJIOBECHOTO (JTUTEPATYPHOTO) OMMUCAHUS OOHEKTA.

Oranel KOMIBIOTEPHOTO MOJIEIMPOBAHUS: IOCTAHOBKA 337ja4l, IOCTPOCHUE MaTEMaTUYECKOW MOJEIN, TPOrpaMMHasl pean3alus, TECTUPOBAHUE,
MIPOBEJICHUE KOMITbIOTEPHOTO 3KCIIEPUMEHTA, AaHATIN3 €r0 Pe3y/IbTaTOB, YTOUHEHUE MO/IEIIH.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

Pa3paboTka aaropuTmMoB M NporpamMm

Pazbuenue 3amaun Ha mojazanaud. CocTaBieHHE AITOPUTMOB M IMPOrpaMM C HCIOJIb30BAaHMEM BETBJICHHMH, IIMKIOB W BCIOMOTAaTEIbHBIX
QJIITOPUTMOB JUIsl YIIPaBJIEHUs UcnoHUTEeM POOOT Ui ApyruMu UCTIOTHUTENSIMU, TaKUMH Kak Yepemnamika, YepTEXHUK U IpYTrUMHU.

Tabnuunble BenmuunHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBlIEHHE M OTJIA/IKa MPOTPaMM, PEATU3YIOUINX TUIIOBBIE AITOPUTMbI 00pabOTKU
OJIHOMEPHBIX YHCIOBBIX MAaCCUBOB, HAa OJTHOM M3 S3bIKOB MporpamMmupoBanus (Python, C++, Ilackans, Java, C#, LlIkonbHblil AnropurMudeckuii A3bIK):
3aIl0JIHEHUE YHMCIIOBOTO MAacCHBA CIIy4YallHBIMH YHCIIaMHU, B COOTBETCTBHH C (hopMynol Wi MyTéM BBOJAA YHCEJ, HAXOXIEHHUE CYMMBI 3JIEMEHTOB



MacCHBa, JIMHEHHBIM MOMCK 33J]aHHOTO 3HAYEHHS B MACCHBE, MOJCYET AIEMEHTOB MAacCHBa, YAOBJIETBOPSIOUIUX 3a/laHHOMY YCJIOBHIO, HaXOXKICHHE
MUHHMMAJIBHOTO (MaKCUMAJIBHOT0) 3JieMeHTa MaccuBa. COpTUPOBKA MacCHBa.

OOpaboTka MOTOKA AAHHBIX: BBIYUCIIEHHWE KOJIMYECTBA, CYMMBI, CPEIHETr0 apu(PMeTHUYeCKOro, MUHHUMAJIbHOTO M MaKCHMAalIbHOTO 3HAYCHHS
3JIEMEHTOB MOCJIE10BATEILHOCTH, YI0BIETBOPSIOLUINX 3aJaHHOMY YCJIOBHIO.

YnpasieHue

VYupasnenue. Curnan. OOpartHasi cBs3b. llomyueHue cUTHanIoOB OT HUGPOBBIX JATYMKOB (KAacaHWs, PACCTOSHUS, CBETa, 3BYKa W JIPYroro).
[Ipumepsl UCIIONB30BaHMSI IPUHIUIIA OOPAaTHOM CBSI3U B CUCTEMaX YIPABICHHUS TEXHUYECKHUMH YCTPONCTBAMH C IOMOIIBIO JATYUKOB, B TOM YHUCIIE B
POOOTOTEXHHKE.

[Ipumepsl pOOOTU3UPOBAHHBIX CHCTEM (CHCTEMa YIIpaBJICHHUS JBUKEHHEM B TPAHCIOPTHON CHUCTEME, CBapoyHas JIMHUA aBTO3aBOJA,
aBTOMATU3MPOBAHHOE YIPABIEHUE OTOILUICHUEM JI0Ma, aBTOHOMHAs CHCTeMa YIIPaBJIE€HUs TPAHCIIOPTHBIM CPEJICTBOM U JAPYTHUE CUCTEMBI).

NHpopmManMOHHBIE TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JUIbI

[TonsTrie 00 SNEKTPOHHBIX Tabimunax. TUMBl JAHHBIX B sIEHKAaX JJIEKTPOHHOW TaOMMIBl. PemakTupoBanue W (QopMaTHpOBAHHE TAOJIHII.
Berpoennbie GyHKIMU 119 TOMCKAa MaKCUMyMa, MUHHUMYMa, CYMMBI U cpefHero apudmerndeckoro. CopTUpOBKa TaHHBIX B BBIJEIIEHHOM TUaNa3oHe.
[TocTpoenue nuarpamm (ructorpamma, Kpyropas [uarpamma, TouedHas auarpamma). Beioop Tuna auarpaMmel.

[IpeobpaszoBanue hopmy npu konupoBaHuu. OTHOCUTENbHAS, A0COMIOTHAS ¥ CMEIIaHHAs aJipecallysl.

VYcinoBHbIE BBIYMCIEHUS B 3JEKTPOHHBIX Tabmumax. CymMMHUpoBaHME M TOJCYET 3HAUEHUM, OTBEYAIOIIMX 3aJaHHOMY YycioBHuio. OOpaboTka
00bIIUX HAOOPOB JAaHHBIX. YUCIEHHOE MOJETMPOBAHNE B DIIEKTPOHHBIX Ta0JIMIIAX.

HNudopmanuoHHbIe TEXHOJIOTHH B COBPEMEHHOM 0011IeCTBe

Ponb nHOpMaIIMOHHBIX TEXHOIOTHH B Pa3BUTHH SKOHOMHUKHU MHpPA, CTpaHbl, peruoHa. OTKpbIThIe 00pa3oBaTelbHbBIE PECYPCHI.
[Ipodeccun, cszanHbie ¢ WHPOPMATUKOM W WHOOPMAIMOHHBIMH TEXHOJOTHUSMH: BeO-au3aiiHEp, MPOTPAMMUCT, pPa3padOTUYUK MOOMIIBHBIX
MPUIIOKEHUH, TECTUPOBILIUK, APXUTEKTOP MIPOrPaMMHOTO 00€CTIeUeHHs], CTICIIUATHCT M0 aHAIU3Y JaHHBIX, CHCTEMHBIA aIMUHUCTPATOP.



2. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IMTPOI'PAMMBI 110 TH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

N3ydenne wHPOPMATHKA Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS HAMpPaBICHO HA JOCTHXKEHHE OOYYAIONUMUCS JTHUYHOCTHBIX,
MeETanpeIMETHBIX U MMPEIMETHBIX PE3yIbTaTOB OCBOCHUS COJIEPIKaHUs y4eOHOro IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yJbTAaThl MMEIOT HAINPABICHHOCTh HA PEIICHHWE 33734 BOCIHTAHUS, PA3BUTHA M COLMAIM3ALUH OOYYarOIIUXCS CPEICTBAMH
y4eOHOro MmpeaIMera.

B pesynmbraTe m3ydeHUss WHPOPMATHKHA HA YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHs y oOydaromierocss OyayTr chOpMHpPOBAHBI CIICTYIOIINC
JUYHOCTHBIE PE3YyJIbTAThI B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUS:

[IEHHOCTHOE OTHOIICHHE K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPMUYECKOMY M HAy4YHOMY HACIEAHIO, MOHMMAaHUE 3HAYCHUS MH(POPMATHKU KaK
HAYK{ B JKU3HU COBPEMEHHOTO OOIIECTBa, BIaJ€HHE JOCTOBEPHOI MH(pOpMANHEH O MEePEeIOBBIX MUPOBBIX U OTEYECTBEHHBIX JOCTIKEHHUSX B 00JIaCTH
nH(OpPMATUKH U UHGOPMAITMOHHBIX TEXHOJIOTHH, 3aHHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX O HU(POBOI TpaHchOopMallii COBPEMEHHOTO OOIIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OpHUEHTAIIMS Ha MOpaJIbHbIE IIEHHOCTH U HOPMBI B CHUTYaIlMSX HPABCTBEHHOT'O BHIOOpA, TOTOBHOCTH OLIEHWBATh CBOE MOBEJIEHUE W MOCTYIKH, a
TaK)Ke TIOBEJICHUE M MTOCTYIKU JPYTUX JIOJCH ¢ TO3UIIMH HPABCTBCHHBIX U MPABOBBIX HOPM C YUIETOM OCO3HAHWS ITOCIICJCTBUI IMOCTYITKOB, aKTHBHOE
HEMpPUSITHE aCOLMATBHBIX TOCTYIKOB, B TOM uHciie B lHTepHeTe;

3) rpasKIaHCKOro BOCIIMTAHUS:

MPEJICTABJICHHE O COIMAIBbHBIX HOpPMaxX M MPaBHIAX MEXKJIMYHOCTHBIX OTHOIIEHHWH B KOJJIEKTHBE, B TOM YHCJE B COIIMAIBHBIX COOOIIECTBaX,
coOIoIeHre TpaBmil 0€30MaCHOCTH, B TOM YHCIIE HABBIKOB 0€30MAaCHOTO TOBEJCHHS B WHTEPHET-Cpelle, TOTOBHOCTh K pa3HOOOpa3HOW COBMECTHOM
NeSTeTbHOCTH TIPH BBIMTOIHEHUHU YUeOHBIX, TO3HABATEeNbHBIX 33/1a4, CO3JJaHIH YI€OHBIX IPOEKTOB, CTPEMIIEHHE K B3aMMOITOHMMAHHIO U B3aMMOIIOMOII!
B TIpollecce ITOH y4eOHOH IesITeIbHOCTH, TOTOBHOCTh OIIGHWBATh CBOE TOBEACHWE M TIOCTYINKM CBOMX TOBApHUIIECH C TO3HWIMU HPABCTBEHHBIX M
MIPABOBBIX HOPM C YUETOM OCO3HAHMSI TOCIECTBUIN MOCTYIKOB;

4) HeHHOCTeil HAY4YHOI'0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUECKUX MPEACTAaBICHUN 00 WH(OpManuy, HHPOPMAIIMOHHBIX Mporeccax U WHHOPMAITMOHHBIX TEXHOJIOTHSIX,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM MPAKTUKK U COCTABISIONIMX 0a30BYI0 OCHOBY /ISl MOHMMAHUS CYIIIHOCTH
Hay4YHOU KapTHHBI MUPA;

uHTepeC K OOyuYeHHIO M TIO3HAHUIO, JI0003HATENbHOCTh, T'OTOBHOCTb M CIIOCOOHOCTh K CaMOOOpa3OBaHHIO, OCO3HAHHOMY BBIOOpY
HAIPABJICHHOCTH U YPOBHS O0yUYCHHS B TabHEHIIIEM;

OBJIaJICHHE OCHOBHBIMH HAaBBIKAMHU HCCIIEOBATENIbCKON JIESITeNbHOCTH, YCTAaHOBKA HAa OCMBICICHHE OIbITA, HAONIOJCHUN, TOCTYNKOB U
CTpEMJICHHE COBEPIICHCTBOBATH ITYTH JOCTIKEHUS! HHIMBUIYAIHHOTO M KOJUIEKTUBHOTO OJIATOTIOTY NS,



c(hOpMUPOBAHHOCTh MH(GOPMAIIMOHHON KYJIbTYpbl, B TOM YHCIE HABBIKOB CaMOCTOSITEJILHON pPabOThl ¢ Y4eOHBIMM TEKCTaMH, CIPAaBOYHOU
JTUTEPATypOid, pa3HOOOPa3HBIMU CPEICTBAMU WH(GOPMAIIMOHHBIX TEXHOJOTHH, a TAKKEe YMEHHSI CAMOCTOSATEIHHO OMPEICNIATh e CBOCTO O0Y4YCHUS,
CTaBUTH U (hOPMYJIMPOBATH AJIsl ceOsl HOBBIC 3a/1a4M B yu&Oe U MO3HABATENIbHOMN AESTeNbHOCTH, PA3BUBATh MOTUBBI M MHTEPECHI CBOEH MO3HABATEIbHOM
e TEeIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHUE LIEHHOCTH YKU3HH, OTBETCTBEHHOE OTHOILIECHUE K CBOEMY 3/I0pPOBbIO, YCTAHOBKA HA 3JJ0POBBbIN 00pa3 KM3HU, B TOM YHCIIC U 32 CUET
OCBOEHUS U cOOIII0/IeHUs TpeOoBaHMM 0€30MacHOM IKCIUTyaTallui CPEACTB UH(POPMALIMOHHBIX K KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

6) TPY10BOr0 BOCIIUTAHUSA:

HMHTEpeC K MPaKTUYECKOMY H3y4deHHIO0 Tpodeccuil u Tpyda B cdepax mnpodeccHOHANBHON NeATEIbHOCTH, CBS3aHHBIX C HH(POPMATHKOM,
nporpaMmMHupOBaHuCM U I/IH(i)OpMaIII/IOHHI)IMI/I TCXHOJIOTUAMH, OCHOBAHHBIMM Ha JOCTHXKCHHAX HAYKHU I/IH(l)OpMaTI/IKI/I N HAYYHO-TCXHHUYCCKOI'O
mporpecca;

OCO3HAHHEBINA BBI60p U IOCTPOCHHUC HHI[I/IBHIIyaJIBHOfI TPACKTOPUU O6pa3OBaHI/I$I N KU3HCHHBIX IIJIAaHOB C y‘IéTOM JIMYHBIX H 06IH€CTBGHHI)IX
UHTEPECOB U MOTPEOHOCTEH;

7) 3KOJIOTrMYEeCKOT0 BOCIIMTAHMS:

OCO3HaHHUE II100aNBHOTO XapaKkTepa SKOJOTHUYECKUX MPOOIeM U MyTel UX pPElleHUs, B TOM YHCIe ¢ y4€TOM BO3MOKHOCTEH MH(POPMAIIMOHHBIX U
KOMMYHHUKAIIUOHHBIX TeXHOHOFHﬁ;

8) ajanTannu 00y4armerocsi K N3MeHSIOIHUMCS YCJIOBHAM COUMATBHON U MPUPOAHOM Cpe/bl:

OCBOCHHE 00YYarOITUMHUCS COLIMAIBHOTO OIBITa, OCHOBHBIX COIIMANIBHBIX POJIEH, COOTBETCTBYIOIIMX BEAYIIEH NEATETLHOCTH BO3pacTa, HOPM U
MpaBWJI OOIIECTBEHHOTO TMOBEACHUSA, (OPM COIHMAIBHOM >KM3HM B Tpylnmax M COOOIIeCTBaX, B TOM YHCIE CYIIECTBYIOIIMX B BHUPTYaTbHOM
MIPOCTPAHCTBE.

METAINIPEIAMETHBIE PE3YJIbTATHI

MeTaHpejj[MeTHI)Ie PE3YIbTATBI OCBOCHUA IMPOrpaMMBbl I10 I/IH(bOpMaTI/IKe OTpaXXarOT OBJIAJICHUC YHUBCPCAJIBHBIMUA y‘I€6HI)IMI/I )IGfICTBI/ISIMH —
MMO3HAaBATCIbHBIMHA, KOMMYHUKATUBHBIMHU, PCTYJISITUBHBIMU.

IMo3naBaTebHBIE YHHBePCcAJbHbIE YUeOHbIE HeiCTBUS

ba3oBble Jornyeckne 1eMCTBUSA:

yYMEHHUE ONMPENeNsATh MOHSTHS, CO37aBaTh 00OOIIEHNUS, YCTAaHABINBATh aHAJIOTUH, KIACCH(PUIIIPOBATh, CAMOCTOSATEILHO BHIOMPATh OCHOBAHMS U
KpUTEpUU IS KIAcCU(UKAIMU, yCTaHABIUBATh MPUYUHHO-CIEACTBEHHBIC CBS3H, CTPOHUTH JIOTMUECKHUE PACCYXKACHHUS, Nel1aTh YMO3AKIIOUYEHUS
(MHAYKTHBHBIC, IETyKTUBHBIE U TI0 AHAJIOTHH ) U BHIBOJIBI,

YMEHHE CO3/IaBaTh, IPUMEHTH U IPEOOPa30BhIBATH 3HAKH U CUMBOIIBI, MOJICTH M CXEMBI JJIs PellIeHUs] y4eOHbBIX U TO3HABATENbHBIX 33/1aY;

CaMOCTOSITENILHO BBIOMPATh crioco0 pemieHrs yueOHoM 3aaun (CpaBHUBAaTh HECKOJIBKO BAPMAHTOB PEIIeHNUs, BHIOMpaTh Hauboiee MoIX0IALIHM C
y4ETOM CaMOCTOSITEIbHO BBIJICTICHHBIX KPUTEPHUEB).



Ba3oBble ucciaenoBarejhLCcKue AeiicTBHA:

(hopMyIMpOBaTh BOMPOCH], (PUKCHUPYIOIINE Pa3pblB MEXKIY PEAbHBIM W JKEIaTeIbHBIM COCTOSHHEM CHUTYyallud, OOBEKTa, M CaMOCTOSTEIBHO
yCTaHABJIMBATh HCKOMOE U JJAHHOE;

OIICHUBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTHh HH(POPMAIIHIO, TOJTYICHHYIO B XOJIE HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIEe Pa3BUTHE MPOIIECCOB, COOBITUI M WX IOCJIEICTBHS B aHAJOTUYHBIX WJIM CXOJHBIX CHUTYaIlHsIX, a TAKXKe
BBIABUT'AaThb HpCHHOHO)KCHI/ISI 06 ux pa3BI/ITI/II/I B HOBBIX yCJIOBI/ISIX 1 KOHTCKCTax.

Pa6ora ¢ nundopmanmeii:

BBISBJIATH IeGUIUT UHPOPMAIUH, TAHHBIX, HEOOXOIUMBIX JUIS PEIICHUS TOCTABIICHHOW 33]1a4H;

MPUMEHSTh PA3UYHbIe METOJbl, MHCTPYMEHTBHl MU 3ampochl MpU MOUCKE M OTOOpe HMH(OpPMALMM WM JaHHBIX U3 UCTOYHUKOB C YYETOM
MIPEAJIOKEHHON YIeOHOU 3a/1aUd Y 3a/IaHHBIX KPUTCPUEB;

BBIOMPATh, AHAJIM3UPOBATH, CHCTEMAaTU3UPOBATh K HHTEPIIPETUPOBATh HHPOPMALIMIO PA3TMYHBIX BUIOB U (POPM IIPEICTABIICHHUS;

CaMOCTOSITCIIBHO BI)I6I/IpaTI) OHTI/IMaJIBHyIO (1)OpMy HpeIICTaBJIeHI/ISI I/IH(i)OpMaIII/II/I u I/IJIJHOCTpI/II)OBaTB pemaeMHe 3a4a4u HCCIIOKHBIMH CXEMaMH,
JuarpaMMaMH, HHOU IpauKoi U MX KOMOMHAIUSAMU;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU IO KPUTEPHSIM, TPEATIOKEHHBIM YUUTEIIEM WU c(HOpMyITUPOBAHHBIM CAMOCTOSTEIBHO;

3(PEKTUBHO 3aIIOMHHATHh U CUCTEMATH3UPOBATh HH(POPMAIIHIO.

KoMMyHHKaTHBHBIE yHUBEpPCaJbHbIE YUeOHbIE 1eliCTBUA

Oo0menue:

COTIOCTABJIATH CBOU CYXKJICHHUS C CYXKJACHUSIMH IPYTHX YYACTHUKOB JHaiora, OOHapy»XKUBaTh pa3lIndyKe U CXOJCTBO MO3UIHI;

MyOJIMYHO MPEACTABIATh PE3YIbTAThl BBIMOJIHEHHOT'O OMbITa (IKCIIEPUMEHTA, UCCIIEA0BAHUS, TPOEKTA);

CaMOCTOSITENTLHO BBIOMPATh (hOpMAT BHICTYIUICHHUS C YUETOM 3a]1a4 MPE3EHTAIIUU U OCOOEHHOCTEH ayTUTOPUH U B COOTBETCTBUU C HUM COCTABIIAThH
YCTHBI€ U MUCHbMEHHBIE TEKCTHI C UCIIOIH30BAHUEM WILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMmecTHast 1eATEJIBHOCTD (COTPYAHHYECTBO):

MMOHUMATh U HCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAMBUIYaTbHOU pabOTHI MPU PEIICHUH KOHKPETHON MpOOJIeMbl, B TOM YHCIIe TIPHU
CO3/1aHUU UH(HOPMAITMOHHOTO TIPOAYKTA;

MPUHUMATD 11€J1h COBMECTHOM MH(OPMAIMOHHOW NEATEeILHOCTH MO cOopy, oOpaboTke, mepenade, Gopmanu3anuu WHOOpPMAIUU, KOJUIEKTHBHO
CTPOUTH IEHCTBUS O €€ NOCTIKEHUIO: PaCpeeNaTh POJIH, 1I0r0OBapUBaThes, 00CYKIaTh MPOIIECC U PE3YIbTAT COBMECTHON pabOThI;

BBHITIONHATh CBOIO 4acTh paboTel ¢ uHOpMmanmeid win WHOOPMALHMOHHBIM MPOAYKTOM, TOCTUTAs KadeCTBEHHOTO pe3ylbTara IO CBOEMY
HaIpaBJIECHUIO U KOOPJAUHHUPYS CBOU JACHCTBUSA C APYTUMHU WICHAMHA KOMAaH/IbI,

OILICHUBATh KaYECTBO CBOETO BKJa/Ja B OOUTMIT HHPOPMAIIMOHHBIM MPOIYKT MO KPUTEPHUSM, CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM YYaCTHUKAMU
B3aHMOJCHCTBUS;

CpPaBHMBATh PE3YJbTATHI C UICXOAHOMN 3a/aueii M BKJIAJl KaKIO0T0 YJIeHa KOMAH/bI B JOCTUKEHHE PE3yJIbTaTOB, pa3IesaTh chepy OTBETCTBEHHOCTH
Y TIPOSIBIISITH TOTOBHOCTH K MPEJOCTABICHUIO OTUYETA Mepe]l TPYNIOH.



PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

Camoopranu3anmus:

BBISIBJISITH B )KU3HEHHBIX U Y4EOHBIX CUTYalUAX NPoOIeMbl, TpeOyIolne peuieHus;

OPUEHTHUPOBATHCA B PA3JIMYHBIX MOAXO0AaX K MPUHATHIO PEIICHUN (MHIUBUYAJIbHOE IPUHATHE PEIICHUM, IPUHATHE PEIICHUH B TPYIIIE);

CaMOCTOSITENIFHO COCTAaBJISTh AJITOPUTM PELICHUS 3a/1ayl (WM €ro 4acTh), BRIOMPATh CIIOCO0 pelieHus] yd4eOHOHM 3a1aun ¢ y4éTOM UMEIOIINUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH MPE/IJIaracMble BAPUAHTHI PEIICHUI;

COCTaBJIATh IUIaH JCHCTBHM (IUIaH pealn3allii HaMEYeHHOI'O ajiropuTMa pELIeHHs), KOPPEKTHPOBATh MPEJIOKEHHBIN alropuTM € y4€TOM
MOJTyYCHUSI HOBBIX 3HAHUH 00 M3ydyaeMoM 00BEKTE;

JieNaTh BEIOOP B YCIOBUSX MPOTUBOPEUNBOI HH(OpMaLMK U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CamMokoHTpoJIb (pediexkcus):

BIIQJIETh CIIOCOOAMH CaMOKOHTPOJISI, CAMOMOTHUBAIIUU U peIIeKCUH;

JaBaTh OIEHKY CUTYAIlMH U MpejIarath 1iaH e€ u3MEHEHUS;

YUUTHIBATh KOHTEKCT W MPEIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHUKHYTH IpPH pPELICHUH y4yeOHOW 3aJayd, aJanTHUPOBaTh pEIIeHUE K
MEHSIOIITUMCSI 00CTOSATEIHCTBAM;

OOBSACHATh MPUYUHBI TOCTHXKEHUS (HEIOCTHIKEHHUS) Pe3yabTaTOB MH(POPMAILMOHHOW NEATENbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY,
YMETh HAaXOJIUTh MMO3UTUBHOE B MPOU3OIIEAIICH CUTYAIUH;

BHOCUTH KOPPEKTHBBI B ACSITENFHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, U3MEHUBIIUXCA CUTYallUd, YCTAHOBIEHHBIX OLIMOOK, BO3HUKIIHX
TPYIHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM.

IMOUMOHATbHBIN HHTEJJIEKT:

CTaBUTH ce0sl Ha MECTO JIPYroro YeJIoBeKa, MOHUMATh MOTHBBI U HAMEPEHUS IPYTOro0.

IIpunsaTHe ceds1 M APyrux:

0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT JaXKe B YCIOBUSAX OTKPBITOTO JOCTYIA K JTIOOBIM 00BhEMaM UH(pOpMAIIHH.

INPEAMETHBIE PE3YJIBTATbBI

K xonIty 00yuenus B 7 kijiacce y o0ydaromierocsi 0yayT copMUpPOBAHBI CICTYIONINE YMEHHS:

MOSICHATH Ha MIPUMEpPax CMBICT MOHITHI «UH(GOpMaIUs», «MH()OPMAIIMOHHBIN TpoIIecey, «00paboTka HHGOPMAITUNY, «XpaHEHHE HHPOPMAITUNY,
«repenada nHGOPMAITHI;

KOAMPOBAaTh M JIEKOAMPOBATH COOOIIEHUS MO 3aJaHHBIM IMpaBWJIaM, JEMOHCTPUPOBATH MOHHMMAaHHME OCHOBHBIX TNPUHIIMIIOB KOJIUPOBAHMS
nH(pOpMaLIUU PA3IUYHON MPUPO/IBI (TEKCTOBOM, rpaduyecKoil, ayino);

CpPaBHHMBATh JJIUHBI COOOIICHHI, 3alMCAHHBIX B PA3IMYHBIX an(aBUTaX, OMEPUPOBATH €IUHHUIIAMH H3MEPEHUS HH(POPMAIMOHHOTO 00BEMA U
CKOPOCTH TIepelau JaHHBIX;

OLICHUBATh U CPAaBHUBATH Pa3MEPhl TEKCTOBBIX, IPaUUECKUX, 3BYKOBBIX (PaiijIOB U BHI€0(ANIOB;



IIPUBOAUTH IIPUMEPBI COBPEMEHHBIX YCTPOMCTB XpaHEHUs U Nepeauu HH(PpOpMaIuK, CPaBHUBATh UX KOJMUECTBEHHBIE XapaKTEPUCTUKH;

BBIJICJIATH OCHOBHBIE JTAlbl B UCTOPHH U TIOHUMATh TEHCHIIUU PAa3BUTHUSI KOMITBIOTEPOB U IPOTPAMMHOTO 00ecIeueHMS;

IOJTy4yaTh U MCII0JIb30BaTh HH(OPMALIMIO O XapaKTEPUCTUKAX NEPCOHATBHOTO KOMIIBIOTEPA M €0 OCHOBHBIX 3JIEMEHTax (IIpolieccop, onepaTuBHAs
[IaMsATh, 10JITOBPEMEHHAs IaMsTh, YCTPOICTBA BBOIa-BbIBOJIA);

COOTHOCHUTB XapaKTEPUCTUKU KOMIIBIOTEPA C 33/1a4aMH, PEIIaeMbIMU C €r0 IIOMOIIBIO;

OPHEHTUPOBATHCS B UEPAPXUUYECKON CTPYKType (ailioBOi cHcTeMBbI (3alMChIBATh MOJHOE UM (aiiia (katayiora), myTh K (aiiny (karaiory) mo
HMEIOIEMYCsl ONTUCaHUIO (PaiiIoBOM CTPYKTYpblI HEKOTOPOI0 HH(POPMALMOHHOIO HOCUTEIA);

pabotats ¢ (hailIIoBOI CHCTEMOI IEPCOHATHHOTO KOMITBIOTEPA C UCIOIB30BaHUEM Tpaduueckoro nHTepdeiica, a UMEHHO: CO3/1aBaTh, KOITMPOBATH,
nepeMelaTh, IepeuMEHOBbIBATh, YAAIATh U apXUBUPOBATH (ailsibl U KaTaJIOTH, UCIOIb30BaTh AHTUBUPYCHYIO IPOrPaMMYy;

IIPEJICTABIIATh PE3YNbTaThl CBOEH EATEIbHOCTU B BUJE CTPYKTYPUPOBAHHBIX WIITFOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEIUWHBIX TPE3CHTALINN;

uckath MH(popMmanuio B MHTepHere (B TOM 4HCIe, MO KIIOYEBBIM CIIOBaM, MO H300paXEHUIO), KPUTHUECKU OTHOCUTHCS K HalJEHHOU
nHpOpMaIUY, 0CO3HABAasi OMACHOCTH JUISl JIMYHOCTH W OOIIEeCTBA PAaCHpPOCTPAHEHUs BPEIOHOCHONM MH(POPMALWU, B TOM YHUCIE IKCTPEMHCTCKOTO H
TEPPOPUCTUYECKOI0 XapaKTepa;

MIOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

HCIOJIb30BATh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHHKAIIUA;

coOmoath TpeboBaHUs 0e30MacHON dKCIUTyaTallud TEXHUYECKUX CPEICTB MH(OPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TE€XHOJOTUH, COOIIOAaTh
CEeTeBOM ATUKET, 6a30BbIe HOPMBI HH()OPMAIIMOHHON 3TUKHU U MpaBa Ipu paboTe ¢ NpUIOKEHUSIMHU Ha JIOObIX yCTpoiicTBax U B MIHTepHeTe, BRIOM paTh
0e30macHbIe CTPATErvH MOBEICHUSI B CETH;

IPUMEHATh METOJbl MPO(UIAKTUKH HEraTUBHOIO BIUSHHUS CPEACTB MH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHMI Ha 3/10pOBbE
10JIb30BATES.

K xonity o0yuenus B 8 ki1acce y o0ydaromierocst 0yayT cOopMUPOBAHBI CICTYIONINE YMEHHUS:

MOSICHATH Ha IPUMEPaX pa3iandus MEX1y MO3UIIMOHHBIMU U HETIO3UIIMOHHBIMU CUCTEMAMHU CUMCIICHUS;

3aMnMchiBaTh U CpaBHMUBATH 1eible uncia oT 0 10 1024 B pa3auyHbIX MO3UIIMOHHBIX CHCTEMaxX CUHMCIIEHUS (C OCHOBaHUSAMU 2, 8, 16), BHIIOIHATH
apu(pMeTHYeCKe Orepalnuy HaJl HUIMU;

PacKpbIBaTh CMBICI MOHATUHN «BBICKAa3bIBAHUEY, «JIOTUYECKAs OTIEPAIUL», «JIOTUYECKOE BHIPAKEHUE;

3aMKChIBaTh JIOTHYECKHE BBIPAKEHMSI C HCIIOJIb30BAHUEM JIU3bIOHKIUH, KOHBIOHKIUU W OTPHUIAHHUSA, ONPENEIsITh HUCTHHHOCTH JIOTHUYECKHX
BBIp)XEHUI, €CJIM N3BECTHBI 3HAUEHHSI HCTUHHOCTHU BXOJASAIIMX B HETO EPEMEHHBIX, CTPOUTH TAOIUIBI HCTUHHOCTH IS JIOTHYECKUX BBIPAKCHU;

PacKpbIBaTh CMBICT TOHSATUI «UCHOJHUTENbY», «AJITOPUTM», «IIPOrpaMMay, MOHUMAas Pa3HULy MEXAY YINOTpeOJIeHHEeM 3TUX TEPMHUHOB B
OOBIZICHHO peun 1 B UHPOPMATHUKE;

OIKCHIBATh AJITOPUTM PEIICHHUS 3a/I1a4M Pa3IMYHbIMH CII0CO0aMU, B TOM UHCIIE B BUJIE OJIOK-CXEMBI;

COCTaBJIAATh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOKHBIE AJITOPUTMBI C HCIOJIb30BAaHWEM BETBICHUN W LUKIOB AJI YIPABICHUS
UCIIOJIHUTENAMHU, TakuMu Kak Pobort, Uepenanika, YepTéXHUK;



UCIOJIb30BAaTh KOHCTAHTHl M IEPEMEHHBIE PA3JIMYHBIX TUIIOB (YHUCIIOBBIX, JIOTHYECKUX, CUMBOJIBHBIX), @ TAK)KE€ COIEP)KALIME UX BBIPAKCHMS,
HCII0JIb30BaTh ONEpaTOp NPUCBAUBAHUS;

UCIOJIb30BATh MPU pa3paboTKe MPOrpamMM JOrMYECKUE 3HAYCHHUS, ONIEPALlUH U BBIPAKEHUS C HUMU;

aQHAJIM3UPOBATh NPEJIOKEHHBIE AITOPUTMBI, B TOM YHCIIE€ ONPENENATh, KaKue pe3yabTaTbl BO3ZMOXHBI IIPU 33JaHHOM MHO>KECTBE HMCXOJHBIX
3HAYCHMI;

co3laBaTh M OTJQXWBaTh MPOTpaMMBl Ha OJHOM M3 s3bIKOB mporpammupoBanusi (Python, C++, Ilackams, Java, C#, IlkonbHbIi
AnroputMudeckuil SI3bIK), peaqu3yrole HECI0KHbIE alrOPUTMbl 0OpaOOTKH YHMCIOBBIX JAHHBIX C HUCIOJIb30BAHHWEM LIMKIOB U BETBJIEHUI, B TOM
quCclie PEATU3YIOIIME MPOBEPKY AEIMMOCTH OJHOIO LIEJIOro 4Yucjia Ha JIPyroe, IPOBEPKY HATYPaJbHOIO 4YMCiIa Ha MPOCTOTY, BBIIEICHUS LU U3
HaTypaJbHOI'O YUCIIA.

K koH1y o6yuenus B 9 kiiacce y o0yuarorierocst 0ynyt copMUpPOBaHbI CIEIYIOIUE YMEHUS:

pa3duBaTh 3a7aydl HA MOJ33Ja4YM, COCTABIIATH, BBIIIOIHATH BPYYHYIO U Ha KOMIBIOTEPE HECIIOKHBIE AITOPUTMBI C MCIIOJIb30BAaHUEM BETBJICHUH,
IIUKJIOB M BCIIOMOT'aTeJIbHBIX AJITOPUTMOB JUIsl YIIPAaBJIECHHs UCIOJHUTEISIMU, TAKUMU Kak Pobot, Yepenaika, YepTéxHUK;

COCTABIISATh M OTJIQKWBATHh MPOTPAMMBI, PEATH3YIOUINE THUIIOBBIE AITOPUTMBI O0OPAaOOTKH YMCIIOBBIX ITOCIIEAOBATEIFHOCTEH WM OJXHOMEPHBIX
YHCIOBBIX MAacCUBOB (ITOMCK MaKCHUMYMOB, MUHUMYMOB, CYMMBbl WM KOJIMYECTBA 3JIEMEHTOB C 3aJaHHBIMM CBOMCTBaMHM) Ha OJHOM M3 SI3BIKOB
nporpammupoBanus (Python, C++, ITackans, Java, C#, llIkonpHbI AnropuTMudeckuil A3bIK);

pPacKpbIBaTh CMBICI MOHITHH «MOJENb», «MOJEIUPOBAHHUE», ONPENEIATh BUIBI MOJEIEH, OLEHUBATh aJE€KBAaTHOCTb MOJEIM MOJEINPYEMOMY
O0BEKTY U LEJSIM MOJETUPOBAHUS;

UCIOJIb30BATh Tpadbl U JEpeBbs ISl MOJIETMPOBAHNUS CHCTEM CETEBON U MEPApXUUYECKON CTPYKTYphI, HAXOAUTh KpaTJyaliinii myTh B rpade;

BBIOMpaATh CMOCO0 TPEJACTABICHUS JaHHBIX B COOTBETCTBUM C IIOCTABJIEHHOM 3ajnadeil (TaOnuIbpl, cXeMbl, TpaduKH, IauUarpamMMmbl) cC
HCIOJIb30BAHUEM COOTBETCTBYIOIUX ITPOrPAMMHBIX CPEACTB 00paOOTKU JAHHBIX;

WCIOJIb30BaTh 3JIEKTPOHHbIE TAOIULBI /Ui 00pabOTKH, aHaIW3a M BHU3yaJU3allMy YUCIIOBBIX JAHHBIX, B TOM 4YHCIE C BbLICJICHHUEM Iuana3zoHa
TaOIUIIBI M YIIOPSIOUYMBAHUEM (COPTUPOBKOIL) €ro 371€MEHTOB;

CO3/1aBaThb M NPUMEHATh B JJIEKTPOHHBIX TaOiumax (Gopmynbl Uisi pacy€TOB C MCHOJIb30BAHUEM BCTPOEHHBIX apU(pMETHUECKUX (DyHKUUH
(cymMmmMHpOBaHME M TMOACYET 3HAYEHUH, OTBEUAIOIIMX 33/JIaHHOMY YCIIOBHUIO, CpeliHee apu(pMEeTHYeCcKOoe, MOMCK MaKCHUMAaJIbHOTO M MHUHHMAaJIbHOTO
3HAYEHMsI ), a0COIOTHOM, OTHOCUTEIILHOM, CMEIIIAHHOW aJIpecalliy;

HCIOJIb30BaTh AJIEKTPOHHBIE TaOIMIIBI 1711 YUCIICHHOTO MOJIETTMPOBAHUS B IPOCTHIX 3a/1a4axX U3 pa3HbIX MPEeIMETHBIX 00sacTeil;

UCIOJIb30BAaTh COBPEMEHHbBIE WHTEPHET-CEPBUCHI (B TOM 4YHCIE KOMMYHMKAIIMOHHBIE CEPBHCHI, OOJauHble XPAHWIWINA JaHHBIX, OHJIAWH-
MIPOrpaMMbl (TEKCTOBBIE U TpaduyecKue peaakTophl, Cpeabl pa3paboTKM)) B yueOHOM U MOBCEIHEBHOM 1€ TEIbHOCTH;

MPUBOANUTH TPUMEPHI HCIOJIB30BAaHUS TE€OMH(POPMALMOHHBIX CEPBUCOB, CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, O0pa3oBaTeIbHBIX CEPBHUCOB
WuTepHera B yueOHOM U MOBCEAHEBHON JESITENbHOCTH;

UCIOJIb30BaTh PA3JIMYHbIE CPEJCTBA 3aMTHI OT BPEIOHOCHOTO MPOrPaMMHOrO OOecledeHus, 3alluiaTh MEePCOHANBbHYI0 HH(OpMAIHUio OT
HECaHKLMOHUPOBAHHOTO JOCTYMA M €ro MOCIeACTBUM (pa3rialleHus, MOAMEHbI, YTPaThl IaHHbIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKUX U COI[HAIIbHO-



NICUXOJIOTHYECKUX AaCIEeKTOB HCIIONb30BaHUS ceTd MHTepHeT (cereBas aHOHUMHOCTb, IM(POBOW Cilel, ayTEHTHYHOCTh CYOBEKTOB M PECYpCOB,
OIIACHOCTh BPEIOHOCHOTO KOJa);

pacno3HaBaTh MOIBITKU U MPEAYPEKAATh BOBICUEHUE ce0s U OKPY)KAIOIINX B IECTPYKTUBHBIC M KpUMHUHAIIBHBIE (POPMBI CETEBON aKTUBHOCTH (B
TOM 4Hciie KHOepOyUTMHT, (PUILINHT).



3. TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

Ne ni/m HanmeHoBaHMe pa3jeioB U TeM
NPOrpamMMsl

KoaunuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

Pasznea 1. llndpoBasi rpaMOTHOCTH

Kommbrotep — yHHBEpcanbHOE YCTPOHCTBO

1.1 2 bubnmorexa LIOK https://m.edsoo.ru/7f41646e
00pabOTKH JTaHHBIX
1.2 [TporpamMmel U 1aHHBIC 4 bubnunoreka LIOK https://m.edsoo.ru/7f41646e
1.3 KommnbroTepHbie ceTH 2 bubaunorexa IIOK https://m.edsoo.ru/7f41646e
Hroro no pasneny 8
Pa3nea 2. Teopernyeckue 0CHOBbI HH(POPMATHKH
2.1 Wudopmarnus 1 ”HPOPMAIIMOHHBIE TPOIECCHI 2 bubnunoreka LIOK https://m.edsoo.ru/7f41646e
2.2 [MpencraBnenne uHGOPMAITUH 9 bubnunoreka [IOK https://m.edsoo.ru/7f41646e
Hroro no pazneny 11
Pa3nea 3. UnpopMannoHHbIe TEXHOJTOTHH
3.1 TekcToBbIE TOKYMEHTBI 6 bubnunoreka LIOK https://m.edsoo.ru/7f41646e
3.2 KommerotepHas rpaduka 4 bubmuoreka LIOK https://m.edsoo.ru/7f41646e
3.3 MysbTUMEIHIHBIC IPE3CHTAIIMN 3 bubmmorexa LIOK https://m.edsoo.ru/7f41646e
Hroro o pasnmeny 13
PesepBHOE Bpemst 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

8 KUIACC

Ne o/ HaumeHoBaHue pa3/iejioB M TEM NPOTPAMMBbI

KoaudecTBO 9acoB

JuaexkTpoHHbIe (HU(poBbHIE) 00pa3oBaTelbHbIE
pecypcsl

Pa3znea 1. Teoperuueckue 0CHOBbI MH()OPMATHKH

1.1 CHcTeMbI CYMCIICHUS 6 bu6muoreka IIOK https://m.edsoo.ru/7f418516
1.2 DJIEMEHTBI MATEMAaTHYCCKOM JIOTHKU 6 bu6muoreka IIOK https://m.edsoo.ru/7f418516
Hroro no pazneny 12
Pa3zzies 2. AIropuT™bl M IPOrpaMMHPOBAHHE
2.1 Hcnommure i 1 a1ropuTMe. 10 Bu6muorexa LIOK https:/m.edsoo.ru/7f418516
AJITOPUTMHYECKHE KOHCTPYKIIMN
2.2 SI3BIK IPOrpaMMHUPOBAHUS 9 bubnunoreka [IOK https://m.edsoo.ru/7f418516
2.3 AHanu3 ajJropuTMoB 2 bubnunoreka [IOK https://m.edsoo.ru/7f418516
Hroro no pazgeny 21
PeszepBHOe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

9 KVIACC

Ne i/ HaumeHoBaHue pa3/iejioB M TeM NPOrPaMMBbI

KoaudecTBO 9acoB

duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
pecypcsl

Pasznea 1. llndpoBasi rpaMOTHOCTH

I'mo6anpHas cetb IHTEpHET M cTpaTeruu

1.1 . 3 bubmmorexa IIOK https://m.edsoo.ru/7f41a7d0
0€301acHOTO MOBEICHUS B HEH
1.2 Pabota B MH(MOPMAIIMOHHOM [TPOCTPAHCTBE 3 bubnmnoreka LIOK https://m.edsoo.ru/7f41a7d0
Hroro no pasneny 6
Pa3znea 2. Teoperuueckue 0CHOBbI MH()OPMATHKH
2.1 MoearpoBaHue Kak METO]T ITO3HAHHS 8 Bbubanoreka IIOK https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Pa3nes 3. AiiropuT™Mbl M1 IPOrpaMMHUPOBaHue
3.1 Pa3paboTka anropuTMOB M IPOTpaMm 6 bubnuoreka LIOK https://m.edsoo.ru/7f41a7d0
3.2 VYupasnenue 2 bubnuoreka LIOK https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Paznen 4. UndopmaumoHHbie TEXHOJIOTHH
4.1 DJEeKTPOHHBIC TAOJIHUIIBI 10 bubnmnoreka [IOK https://m.edsoo.ru/7f41a7d0
4.2 HHbOopMAIHOHHbIE TEXHONOTHH B COBPEMEHHOM 1 bubnmoreka LIOK https://m.edsoo.ru/7f41a7d0
o01ecTBe
Hroro no pasneny 11
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34



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

4. TIPOBEPSIEMBIE TPEEOBAHMS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIbHOM ITIPOT' PAMMABI

7 KJIACC
Koxa npoBepsiemoro IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111€ero
pe3yJbTara o0pa3oBaHust
1 ITo treme «l{udpoBasi rpaMOTHOCTHY

11 [TosicHATH Ha pUMepax CMBICI MOHATUH «UH(OpMaIUsy, «MH(GOPMALIMOHHBIH MpoLeccy, «o0padoTka HH(OpMALNY,
«XpaHeHne HHPOpMAUMY, «IIepeaada HHPOPMaITIN)

19 [IpuBoANTE MpHUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHHMs M Hepefayd UHPOpMalMM, CpPaBHUBATH HX
KOJIMYECTBEHHBIE XapaKTEPUCTUKHI

13 [ToyyaTe ¥ HCNONB30BaTh HMH(POPMALMIO O XapaKTEPUCTHKAX IEPCOHAIBHOIO KOMIIBIOTEPAa U €r0 OCHOBHBIX
3JIeMeHTax (IIpoleccop, onepaTUBHAsI MAMSTh, JOITOBPEMEHHAs IAMATh, YCTPOWCTBA BBOJA-BbIBOJIA)

1.4 COOTHOCUTH XapaKTEPUCTUKN KOMIIBIOTEPA C 3a/ladaMM, PEIIa€MbIMU C €r0 IOMOIIbIO
OpueHTHPOBATLCS B MEpapXMUECKOW CTpyKType (ailioBoll cucTeMbl (3amMchiBaTh MojHOE UM (aiina (kaTanora),

1.5 nyTh K (aiiny (kaTajory) Mo HMMEIIIEMYyCsl ONMUCAaHUIO (aAMIOBOM CTPYKTYpbl HEKOTOPOro HH(POPMAIMOHHOTO
HOCHTEJIS)
PaGoTate c (haitnoBoil cucTeMON NEpPCOHATBLHOTO KOMIBIOTEpPA C HCHOJIb30BaHHMEM Trpaduyeckoro HHTepdelica:

1.6 co3iaBaTh (KONMpPOBATh, I€peMellaTh, IEPEUMEHOBBIBaTh, YAAJNATH M apXUBUPOBaTh (aiibl U KaTaJIOTH,
UCII0JIb30BaTh AHTUBUPYCHYIO POrpaMmy)
Hckatpe nnpopmanuio B IHTepHETE (B TOM UKCIIE 1O KIOYEBBIM CIOBAM, 110 H300pa)kKeHUI0), KPUTUIECKH OTHOCUTHCS

1.7 K HaiiieHHON HH(OpManuM, 0co3HaBaTh OMACHOCTh JJs JUYHOCTH M OOIIECTBAa PACHpPOCTPAHEHUs BPEIOHOCHOMH
nH(pOpMalliU, B TOM YHCIIE SKCTPEMUCTCKOTO M TEPPOPUCTUUECKOTO XapaKTepa

1.8 [ToHUMaTh CTPYKTYpY aJIpecoB BeO-pecypcoB

1.9 M cnosnp30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIIMN
Cobmoiate TpeboBaHMs 0€301aCHON IKCIUTyaTallui TEXHUYECKUX CPeICTB MH(OPMALMOHHBIX 1 KOMMYHHKAI[HOHHBIX

1.10 TEXHOJIOTUH, cOOMI0IaTh CETEeBOM ITHKET, Oa30Bble HOPMBbI MH(GOPMAIIMOHHON 3THUKU U TpaBa MpH padboTe ¢ mpu-
JIO)KEHUSIMU Ha JIIOOBIX ycTpoicTBax U B IHTepHeTe, BIOMpaTh 6€30MacHble CTPaTEeruH MOBEJCHHS B CETU

111 HpI/IMeHﬂTIi METOAbl MPO(GWIAKTUKA HEraTUBHOTO BIIMSHUS CPEJACTB HMH(DOPMAIMOHHBIX ¥ KOMMYHUKALMOHHBIX
TEXHOJIOTHI Ha 310pOBbE MOJIB30BATEIS

2 ITo Teme «Teopernueckre OCHOBBI HH)OPMATHKI

21 KonupoBaTh M J€KOAMPOBATH COOOLIEHMSA M0 33JaHHBIM IpaBHJIAM, JIEMOHCTPUPOBATh MOHUMAaHHE OCHOBHBIX

IPUHIMIIOB KOJUPOBAHUs MH(OPMAIHHK pa3IMuHON NPUPOBI (TEKCTOBOM, rpauecKoi, ayHo-)




Koxa npoBepsiemoro IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAaThl 0CBOEHHSI OCHOBHOI 00pa30oBaTe/ibHOI MPOrpaMMbl OCHOBHOI0 00111€er0o
pe3yJbTara o0pa3oBaHusi
29 CpaBHMBaTh JUIMHBI COOOIICHWH, 3alMCAHHBIX B PA3JIMYHBIX aj(aBUTaX, ONEPUPOBATH EAMHUIAMH H3MEPEHHUS
nH(pOpMallMOHHOTo 00BbEMA U CKOPOCTHU NEpeIaun JaHHBIX
2.3 O1eHMBAaTh M CPABHUBATH pa3Mepbl TEKCTOBBIX, TpaUuecKX, 3ByKOBbIX (ailsioB 1 BuaeohailioB
3 I[To Teme «MHOpMAIIIOHHBIE TEXHOIOTHI
31 Hpe,I[CTaBJ'I}ITE: pE3yIbTATHI CBE)eﬁ NESTENIbHOCTH B BUIE CTPYKTYPUPOBAHHBIX HJUIIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJBTUMEAUMHBIX MTPE3EHTAINH
8 KVIACC
Koxa npoBepsiemoro IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111€r0
pe3yJbTara o0pa3oBaHus
1 ITo Teme «Teopernueckrie OCHOBBI HHPOPMATHKI)
1.1 [TosicHsTH Ha MpUMepax pa3Inyuus MEXy MO3UIIMOHHBIMU U HETIO3UIIMOHHBIMU CUCTEMaMU CUHCIICHUS
12 3anuceiBaTh M CpaBHUBATh menbie unciaa or 0 go 1024 B pasnuyHBIX MMO3MIIMOHHBIX CHCTEMaX CYHUCICHHS (C
OCHOBaHMAMU 2, 8, 16), BBINOJIHATH apu(MeTHUECKUe ONepaiy HajJl HUMH
1.3 PackpbIBaTh CMBICII MOHITHH «BBICKa3bIBAaHHEY, «JIOTHUECKAsI ONEPaALUs», «JIOTHYECKOE BBIPAKEHHE
3anuchiBaTh JIOTUYECKHE BBIPAXKEHUS C MCIOIb30BAHUEM JTU3IBIOHKIMH, KOHBIOHKIUH W OTPUIIAHUS, OIPEAEATh
14 VCTUHHOCTD JIOTUYECKUX BBIPAKEHUH, €CIIM U3BECTHBI 3HAYEHUs] UICTUHHOCTH BXOJAIIUX B HETO MIEPEMEHHBIX, CTPOUTH
TaOJIMLbIl HCTUHHOCTH JJIs JJOTHYECKHUX BbIPAXKECHHUH
2 I1o Teme «ANTOPUTMBI M IPOrPAMMHPOBAHUEY
21 PackpbIBaTh CMBICIT OHATUN «UCHOJHUTENDY, «AJITOPUTM», «IIPOrpaMMay, MOHUMAsl Pa3HUILy MEX]y YIOTpeOIeHHEM
HTUX TEPMHUHOB B OOBIIEGHHON pe4yH U B MH()OPMATHKE
2.2 OnuchIBaTh AITOPUTM PELICHHS 33]]a4d Pa3JIMYHBIMU CIIOCOOAMHU, B TOM YHUCIIE B BUJIE OJOK-CXEMBI
23 CocTaBsITh, BBIIOJIHATH BPYYHYIO U Ha KOMIIBIOTEPE HECIIOKHBIE aJITOPUTMBI C MCIIOJIb30BAHUEM BETBIICHUH U ITUKJIOB
JUIsl YIIPABII€HUS UCTIOTHUTEISIMU
24 Hcnonp30BaTh KOHCTAaHTHl W IEPEMEHHBIE PA3JIMYHBIX THUIOB (YMCIIOBBIX, JIOTMUECKHUX, CHUMBOJBHBIX), a TaKxKe
COJIEpIKallie X BbIpaXKEHMsI, HCIIOJb30BaTh ONEpaTOp NPUCBANBAHUS
2.5 Hcnonp3oBath npu pazpaboTKe MporpamMmm JIOTHYECKUE 3HAUECHHUSI, OTIEpaIlH U BHIPAYKEHUSI C HUMHU
26 AHanu3upoBaTth NPE/UIOAEHHDIE ATOPUTMEL, B TOM YHCIIE ONPEEIATD, KAKHE PE3YILTATHL BOSMONKHDI IPH 33/1aHHOM
MHO’KECTBE MCXOAHBIX 3HAUCHUN
2.7 Co3maBaTh M OTJIAKMBATHh MPOTPaMMbl Ha OJTHOM M3 sI3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#,




Koxa npoBepsiemoro IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTAaThl 0CBOEHHSI 0CHOBHOI1 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO 00111€r0
pe3yJbTara o0pa3oBaHus
HIkonbHBI ANTOPUTMUYECKUHN SI3BIK), pean3yIolne HECIO0XKHbIE aIrOPUTMbI 00paOOTKH YHMCIOBBIX JTAHHBIX C HC-
MI0JIb30BaHUEM LIMKJIOB M BETBJICHHI, B TOM YHUCIE PEATM3YIOIIHE MPOBEPKY ACIMMOCTH OJHOIO LEJIOr0 4Hciia Ha
Jpyroe, MpOBEpKY HATYpaJIbHOTO YKCJIa HA POCTOTY, BBIJICJICHUS (P U3 HATYPAILHOTO YHCIIa
9 KIIACCA
Koxa npoBepsiemoro IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111er0
pe3yJbTara o0pa3oBaHust
1 ITo teme «l{udpoBas rpaMmOTHOCTHY
Hcnonp30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM UYMCJI€ KOMMYHUKAIIMOHHBIE CEPBUCHI, OOIAUHBIE XPAHUIIUIIA
11 JTAHHBIX, OHJIAH-TIPOTPaMMBbI (TEKCTOBBIE M TpadUuecKue peIaKkTophl, CpeIbl pa3paboTKH) B y4eOHON U MOBCEIHEBHOU
JIEATEITbHOCTH
19 [IpuBoauTE mNpUMEpHl MCHOJIb30BAaHUS T€OMH(GOPMALMOHHBIX CEPBHCOB, CEPBHCOB TI'OCYJAapCTBEHHBIX YCIYT,
00pa3oBaTeNbHBIX cepBHCOB MIHTEepHETa B yueOHOM M NOBCEHEBHOM €A TEILHOCTH
Hcnonp30BaTh pa3iuyHble CPEACTBA 3allUThl OT BPEJOHOCHOTO MPOrPaMMHOIO OOECreueHus, 3alluiaTh
NEPCOHANbHYI0 MH(POPMALMIO OT HECAaHKLUMOHUPOBAHHOIO JOCTYIa M €ro MOCJIEACTBHH (pasriamieHus, MOJMEHBHI,
1.3 yTpaThl JAAHHBIX) C YUYETOM OCHOBHBIX TEXHOJOTMYECKHX M COLMATbHO-TICUXOJIOIMUYECKHUX AaCIEKTOB MCIIOIb30BaHUS
cetu MHTEepHeT (ceTeBasi aHOHUMHOCTb, IU(POBOM clie/l, ayTeHTUYHOCTh CYOBEKTOB U PECYPCOB, OIIACHOCTh BPEIOHOC-
HOTO KOJIa)
14 PacriozHaBaTh MONBITKM U NpEeAyNpexaaTh BOBJIEUYEHUE ce0S U OKPYKAIOIIMUX B JECTPYKTUBHBIE M KPUMHUHAJIbHbBIE
' (dbopMBI ceTeBOI aKTUBHOCTH (B TOM 4HCIIe KHOSPOYIUIMHT, (PUILIUHT)
2 ITo Teme «Teopernueckre OCHOBBI HH()OPMATHKI
21 PackpbiBaTh CMBICT NMOHATUH «MOJEINBY», «MOJEIMPOBAHUE», ONPEAEISATh BUIBI MOJENEH, OLEHUBATh aJ€KBATHOCTb
MOJIETN MOJEIIMPYEMOMY OOBEKTY M LIEISIM MOJEIUPOBAHUS
29 Hcnonb3oBate rpadsl U JepeBbs Ui MOAETUPOBAHMUS CHCTEM CETEBOM M HEepapXMUYECKOW CTPYKTYphl, HAXOAUTh
' KpaT4yalmii myTh B rpage
3 ITo TeMe «AITOPUTMBI M IPOTPAMMHPOBAHHE
31 PazbuBarp 3amaum Ha NOJ3aj1a4H, COCTAB/IATE, BBINONHATH BPYYHYIO M Ha KOMIBIOTEpE HECIOXKHDBIE AITOPHTMBI C
MCIIOJIb30BAaHNEM BETBJICHHM, ITUKJIOB M BCTIOMOTATEJIbHBIX aJITOPUTMOB JIJIsl YIIPaBJICHUS UCIIOJHUTENSIMU
32 CocTaBisiTh ¥ OTJIAXKUBATh MPOTPAMMBI,  PEATU3YIOIIME THUIOBBIE  aJTOPUTMBI  OOpPaOOTKM  YMCIIOBBIX
' MOCJIEI0OBATENbHOCTEN WM OJHOMEPHBIX YHCIOBBIX MAaCCHUBOB (IMOMCK MAaKCHMyMOB, MHUHUMYMOB, CYMMBbI WU




Koxa npoBepsiemoro

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0

pe3yJbTara o0pa3oBaHusi

KOJINYECTBA 3JIEMEHTOB C 3a/JaHHBIMH CBOMCTBaMH) Ha OJHOM M3 SI3BIKOB mporpammupoBanus (Python, C++, ITackaib,
Java, C#, lllkonpHBII ATOpUTMHYECKUH SI3BIK)

4 I[To Teme «MHOpMAIIIOHHBIE TEXHOJIOTHN

41 Bribuparh croco® mpepcTaBieHUsl JaHHBIX B COOTBETCTBUU C IOCTABJICHHOM 3amayeil (TaOJUIbI, CXEeMBI, rpaduKH,
JarpamMmbl) C UCIIOJIb30BAaHHEM COOTBETCTBYIOIIMX MPOrPAMMHBIX CPEJICTB 00PaOOTKHU JaHHBIX

42 Hcnonp30BaTh 3J€KTPOHHBIE TaOIMIBI Il 00paObOTKM, aHAIW3a U BU3yaJIM3allMM YHUCIOBBIX JaHHBIX, B TOM YHCIE C
BbIJICTICHHEM JMana3oHa TaOIUIIbl ¥ YIOPSA0YHBAaHUEM (COPTUPOBKOIA) €ro 3JIEMEHTOB
Co3ngaBaTh W TPUMEHSTH B OJIEKTPOHHBIX Tabmumax QopMynbl A pacy€ToB C HCIOJIB30BAaHHUEM BCTPOCHHBIX

43 apudmernueckux (GYHKIUH (CyMMHpOBaHHME M TOJCYET 3HAYEHUI, OTBEYAIONIMX 3a/laHHOMY YCIIOBHUIO, CpelHee
apumMeTnyecKoe, MOMCK MAKCUMAJIbHOIO M MHUHHUMAJIbHOTO 3HA4YEHUS), aOCONIOTHOM, OTHOCUTEIbHOW, CMEIaHHOU
aZipecaru

44 Hcronp30BaTh 37IEKTPOHHBIE TAOIUIBI U1l YHCICHHOTO MOJCIMPOBAHUS B MPOCTHIX 33Ja4ax M3 Pa3HbIX NPEIMETHBIX

oOiacren




5. NPOBEPSAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COJEePKAHMS
1 I{udpoBas rpaMOTHOCTH

Komnblorep — yHHBEpcalbHOE BBIYMCIUTEIBHOE YCTPOMCTBO, paboTarouiee IO MporpaMMe. THUIBI KOMIBIOTEPOB: MEPCOHAIBHBIC

11 KOMITbIOTEPBI, BCTPOEHHBIE KOMIIBIOTEPHI, CyNEpKOMIbIOTepbl. MoOMIbHbBIE ycTpoicTBa. TexHuka 0e30MacHOCTH M MpaBuwila paboThl Ha
KOMIIBIOTEpE

19 OcHOBHBIE KOMIIOHEHTHI KOMIbIOTEpa M MX Ha3HadeHue. [Iponeccop. OmepartuBHas M JOJTOBpEMEHHas MaMsATh. YCTPOWCTBA BBOAA U
BbIBOJ1a. CEHCOPHBIN BBOJ, TaTYUKH MOOMIIBHBIX YCTPOUCTB, CPEACTBA OMOMETPUUYECKON ayTEeHTU(DUKAITIH
Hctopusi pa3BUTHS KOMIBIOTEPOB M HporpammHoro oOecneudeHus. [lokonenust xkommnbpiorepoB. COBpEMEHHbIE TEHAECHLUUU Pa3BUTHUS
komrnbioTepoB. Cymnepkommbrorepbl. [lapamnensHele Bbruucienus. IlepconanbHblif kommbroTep. Ilpomeccop M ero xapakTepUCTHUKU

1.3 (TakTOBasi 4yacToTa, pa3psAHOCTh). OmnepaTuBHas mamsaTh. JloaroBpeMeHHas mamsiTh. YCTpoWCTBa BBOJa W BbiBOAA. OOBEM XpaHUMBIX
JAHHBIX (ONepaTUBHAs MaMATh KOMIbIOTEPA, KECTKUN UCK M TBEPAOTEIbHBIA HAKOIUTENb, OCTOSHHAS MaMATh CMapT(POHA) U CKOPOCTb
JIOCTyNa JUIsl pa3JIU4HbIX BUJIOB HOCUTEJIEH
[TporpamMHoe obecnieuenue komibiotepa. IlpukinagHoe mporpamMHoe obecnedeHue. CucreMHoe mporpaMMHoe oOecrieueHue. CHCTEMbI

14 nporpamMmmupoBanusd. IIpaBoBas oxpaHa mporpaMM U JaHHBIX. becruiaTHele U yClIOBHO-OecmiaTHbIe porpaMmbl. CBOOOHOE TPOrpaMMHOE
obecrieueHue

15 @aitnel 1 nanku (karajgoru). Tumbl ¢aitnoB. CpoiicTBa (aiinoB. XapakTepHble pazMepbl (QailloB pa3iMuUHBIX TUIOB (CTpaHHIAa TEKCTa,
9JIEKTPOHHAsI KHUTa, (hoTorpadus, 3anUch NECHU, BUACOKIHUII, TOJHOMETPAXKHBIN (PHIHM)

1.6 [Tpunimns! noctpoenus ¢aiinoseix cucreM. [lonHoe ums ¢aiina (manku, karanora). [yTe k ¢aiuny (nanke, karanory)

17 QaitnoBslil MeHekep. Pabora ¢ daiinamu 1 nankamu (KaTajloraMmu): co3faHue, KOMPOBaHUE, IEpEMELCHHIE, TIEPEMMEHOBAHNE U YAalleHUE
¢aiinos u nanok (karagoros). [louck ¢aiinoB cpeacTBaMu onepamoHHON CHCTEMBI

1.8 ApxuBanus naHHbiX. Vcroap30BaHne MporpaMM-apXuBaTOPOB

1.9 KomnbloTepHble BUPYCHI U APYTrUe BPEIOHOCHBIE TporpaMMsbl. [IporpamMmsl AJis 3a1IMTHI OT BUPYCOB

110 O6wenunenue KoMibloTepoB B ceTb. Cerb MHTepHeT. BeO-cTpanuna, Be6-caiiT. CTpykrypa aapecoB BeO-pecypcoB. bpaysep. Ilouckossie
cuctemsl. [lonck nHdopmanuy mo KIOYEBHIM CII0OBaM U 1o n3o0paxxkeHuto. JloctoBepHocTh nHOpManuu, noimydyeHHol u3 Mnrepuera

1.11 [ CoBpemeHHbIe C€pPBUCH HHTEPHET-KOMMYHUKAIIHA

112 CereBoii »THKeT, 0a30BbIe HOPMbI MH()OPMAIIMOHHON 3TUKU U TpaBa npu padore B cetu MHTepHer. CTpaTternu 6€30MacHOrO MOBEACHUS B
Nurepuere

2 Teopernueckue 0OCHOBbI HH()OPMATHKH
2.1 WHpopmanus — 0HO M3 OCHOBHBIX INOHITUH COBpeMEHHOW Hayku. VIHQopmaius kak CBeleHUs, NpeJHa3HauYeHHbIE ISl BOCHPUSATHS




Kon

IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS

YCJIIOBEKOM, U I/IH(l)OpMaI_II/IH KaK JaHHBIC, KOTOPbIC MOT'YT OBITE 06pa6OTaHBI aBTOMaTPISI/IpOBaHHOﬁ CHCTEMOH

I[HCerTHOCTb JaHHBIX. Bo3MoxHOCT, OmmMcaHUs HCTIPCPBIBHBIX 00BEKTOB U nmpouecCcoB C€ INOMOIIBIO JUCKPCTHBIX JaHHBIX.

22 MHdopmannoHHbIe IPOLECChl — IPOLECCHI, CBA3AHHBIE C XpAHEHUEM, IPeo0pa30BaHNEM U Mepeadeld JaHHbIX
CumBoin. Angasur. MomHocTs andasura. PasHooOpasue s3b1koB U andaBuTtoB. EcTecTBeHHbIE U (popMaibHble A3bIKH. A(aBUT TEKCTOB Ha

23 pycckoMm si3bike. JIBomunbli angaBut. KoiamyecTBO BCEBO3MOMKHBIX CIIOB (KOJIOBBIX KOMOHMHAIMIA) (PUKCHPOBAHHOW JJIMHBI B JBOMYHOM
angasure. IlpeoOpasoBanue mo0oro andasButa K  ABOMYHOMY. KomMuUecTBO  pa3iIMYHbIX  CJIOB  (PMKCHPOBAHHOW  JUIMHBI
B ayipaBuTE ONpeeIEHHON MOIITHOCTH

2.4 KonanpoBanue cuMBOJIOB 0IHOTO ajndaBuTa C MOMOIIBIO KOJOBBIX CJIOB B PyroM aydasure, Kogopas TadnuLa, 1EKOAUPOBAHHUE

2.5 JIBonunsrii kog. [Ipencrapnenne JaHHBIX B KOMITBIOTEPE KAaK TEKCTOB B IBOMYHOM andaBute

26 NudpopmannoHHblii 00bE€M naHHBIX. BUT — MUHMManbHas eAMHUIA KOJMYECTBa MH(OpManuu — JIBOWYHBIN paspsa. bait, kunoOaiit,
MerabauT, ruradaiT

2.7 CKOpOCTh nepeaun NaHHbIX. EnuHUIB cKopocTH nepeaayun naHHbiX. Mckakenne nadopMarmu npu nepeiade

28 Koauposanue tekcroB. PaBHomepHsIil k0. HepaBuomepnsbiit kon. Koguposka ASCIL. Bocsmubutaeie koaupoBku. [loHsATHE 0 KOTUPOBKAxX
UNICODE. JlexonupoBanue cOOOIIEHHH ¢ MCIIOJIb30BAaHHEM PABHOMEPHOTO M HEpaBHOMEPHOTo Koja. MH(opMaImoHHbIi 00bEM TEKCTa

29 Obuiee npeacTaBieHre 0 HU(POBOM MPEICTABICHUN ayIHOBU3YalIbHBIX M APYIHMX HENpPephIBHBIX JaHHbIX. KoaupoBanue nBera. L[BeToBbIe
mozienu. Monens RGB. I'myOuna konuposanust. [Tanutpa

210 PactpoBoe u BekTopHOEe mnpexacraBieHue uzoOpaxeHuil. ITukcenb. OueHka HMHPOPMAMOHHOTO 00bEMa TIpadUyecKuX IJaHHBIX IS
pacTpoBOro U300pAKEHUS

211 KoaunpoBanue 3Byka. PaspsinHocts u uyactora nuckperusanuu. KommuecTBo kaHanoB 3amucu. OlleHKa KOJWYECTBEHHBIX HapaMeTpoB,
CBSI3aHHBIX C NPEJCTABICHUEM U XpaHEHHEM 3BYKOBBIX (hailioB

3 WHupopmalinoHHbIE TEXHOJIOTUN

3.1 TekcToBbIE JOKYMEHTBI U MX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHu1Ia, ab3all, CTpOKa, CII0BO, CHMBOJ)

3.2 TekcToBBIN NpolecCcOp — MHCTPYMEHT CO3/IaHus, peJakTUpOoBaHus U popmatupoBanus TekcToB. IIpaBuna Habopa Tekcta

33 PenaktupoBanue tekcrta. CoiictBa cumBoiioB. llpudt. Tunbsl mpudros (pybneHsle, ¢ 3aceuykaMu, MOHOIIMpHUHHBIE). [lomyxupHoe u
KypcuBHOe HauepTanue. CBoiicTBa ab3alieB: rpaHMIIbl, a03alHbIM OTCTYI, MHTEPBaJ, BblpaBHUBaHHE. CTHIIEBOE (hOpMATHPOBAHKE

3.4 CTpyKTypHpoBaHHe HHPOPMAIIMU C TOMOIIBIO CIIMCKOB U TabJIull. MHOroypoBHeBbI€ cITUCKU. JloOaBieHue TabIuI] B TEKCTOBbIE JOKYMEHTHI

35 BcraBka n3o0pakeHuil B TEKCTOBBIE JOKyMEHThl. OOTekaHHe M300pa’keHUM TEKCTOM. BKiltoueHue B TEKCTOBBIM JOKYMEHT Juarpamm u
dopmyn

3.6 [TapameTpsl cTpaHullbl, HyMepanus cTpaHull. JlobaBieHne B TOKYMEHT KOJOHTUTYJIOB, CChUIOK

37 [IpoBepka mpaBomucanus. PaccranoBka mepeHocoB. ['omocoBoii BBOA TekcTa. ONTHYECKOE paclo3HaBaHHWE TEKCTa. KOMIBIOTEpHBIN
nepesoJl. Mcnonbp3oBanue cepuco cetu HTepHET 11 00pabOTKU TeKCTa

3.8 3HaKOMCTBO C TpadUuecKUMU penakTopamu. PactpoBsie pucyHku. Mcronbp3oBanue rpa@uaecKux MpUMHTHBOB




Kon IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS
39 Oneparmu pefakTUpoBaHus rpagMueckux 00bEKTOB, B TOM 4uciie HU(PPOBBIX (oTorpaduil: n3MeHeHne pasmepa, oope3ka, oBOpoT, OTPaKEHUE,
paborta ¢ obaacTsIMU (BbIIETIEHUE, KOTMPOBAHUE, 3AJIMBKA LIBETOM), KOPPEKIMS 1IBETA, IPKOCTU U KOHTPACTHOCTU
310 Bekropnas rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU CPEJICTBAMM TEKCTOBOI'O IpOLECCOpa WM JAPYIMX Iporpamm
(mpuioxenwii). J/lo6aBieHne BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI
3.11 | [loxroroBka MynpTHUMEIUITHBIX pe3enTarmid. Cnaiin. JlobaBneHne Ha ciaii TekcTa 1 n300paxxkeHuil. PaboTta ¢ HECKOJIBKUMH ClialiiamMu
3.12 | lobaBieHue Ha caii]l ayJMOBU3YyaIbHBIX JaHHBIX. AHUMaIMsL. [ nnepcchliku
8 KJIACC
Kon IIpoBepsieMblii 31eMeHT coepKAHUSA
1 Teopernueckue 0OCHOBBI HH(OPMATUKU
11 Heno3unmoHHsle ¥ MO3ULMOHHBIE cucTeMbl cuncienus. Andasut. OcnoBanue. PazBépHyras popma 3anucu uucna. [lepeBon B 1ecsaTHUHYIO
CUCTEMY YHCEJ, 3alMCAHHBIX B IPYTUX CUCTEMAaX CUUCIICHHUS
1.2 PumMckast cucrema cuncieHus
JlBonuHas cuctema cuucienus. [lepeBon nensix uncen B npegenax ot 0 1o 1024 B nonyHyto cucreMy cuncienus. BocbMepuunas cucrema
13 cuucienus. [lepeBoa uucen U3 BOCbMEPUYHON CHUCTEMBI B JBOMYHYIO U JECATHYHYIO cUCTeMbl U oOpaTHO. IllecTHaanarepuyHas cucrema
curcnenus. [lepeBoJ uncen U3 MeECTHAAIATEPUYHON CUCTEMBI B IBOMYHYIO, BOCBMEPUYHYIO U JECSITUUHYIO CHCTEMbI U 00paTHO
1.4 ApudmeTnueckre onepanuu B IBOMYHON CUCTEME CUUCIICHUS
Jlornueckue BbICKa3bIBaHUsA. JlIornueckne 3Ha4EHMs BBICKA3bIBAHUN. DJIEMEHTApHBIE U COCTaBHBIE BBICKA3bIBaHUsA. JIornueckue onepamyu:
15 «» (KOHBIOHKIINS, JIOTUYECKOE YMHOXKEHUE), «WIN» (JU3BIOHKIMS, JOTMYECKOE CIOXKEHHE), «He» (Jlornyeckoe oTpuuanue). [lpuopurer
jJorudeckux onepanuii. OnpenesneHne CTUHHOCTH COCTaBHOTO BBICKA3bIBaHUS IIPHU M3BECTHBIX 3HAYEHUSAX MCTMHHOCTH BXOZSIIUX B HETO
AJIEMEHTAPHBIX BHICKA3bIBAHUN
1.6 Jlornueckue BelpakeHus. [IpaBuia 3anucu jornueckux BelpaskeHuil. IloctpoeHne Tabnuiy HICTHHHOCTH JIOTHYECKUX BBIPKEHUN
1.7 Jlormueckue 31€MeHThl. 3HAKOMCTBO C JIOTHYECKHMU OCHOBaMHU KOMIIBIOTEPA
2 AJTOpPUTMBI U IPOTPAMMUPOBAHHE
2.1 ITonstue anropurma. Mcnonaurenu anropuTMoB. AJTOpUTM Kak IIJI1aH YIPABJICHUS UCIOJHUTEIEM
2.2 CgoiictBa asiroput™a. CriocoOBI 3alTUCH aNTOpUTMa (CIOBECHBIN, B BHJIE OJIOK-CXEMBI, TPOrpamMma)
23 AJropuTMUYECKUE KOHCTPYKUIMH. KOHCTpyKiusa «cienoBaHuey». JIMHEHHbIN aHF?pHTM; OrpaHu4e€HHOCTh JIMHEWHBIX AQJITOPUTMOB:
HEBO3MO)KHOCTb PEAYCMOTPETH 3aBUCUMOCTb I10CJIEJOBATEILHOCTHU BBINOIHIEMBIX IEHCTBUI OT UCXOAHBIX JaHHBIX
24 KoHcTpykuus «BeTBiIeHUE»: TMOJHAasE W HeEMoyiHasg (OopMbl. BhINONHEHHE | HEBBINOJIHEHHWE YCIOBUS (MCTUHHOCTh M JIOXKHOCTH
BbICKa3bIBaHus). [IpocThie ¥ cOCTaBHBIE YCIOBHUS
2.5 KOHCTpyKIHS «(TIOBTOPEHHE»: IUKJIBI C 3aJaHHBIM YMCJIOM IIOBTOPEHHH, C YCIIOBHEM BBIINIOJIHEHMS], C IEPEMEHHOM IUKIIA




Kon IIpoBepsieMblii 3JIeMEHT COJEePKAHMS
Pazpabotka 111 GopManbHOrO UCHOJHUTENS aJrOpUTMa, MPUBOJAIIEIO K TpeOyeMOMY pe3ybTaTy MPU KOHKPETHBIX MCXOJHBIX JAaHHBIX.

2.6 PazpaboTka HECIOXKHBIX AJITOPUTMOB C HCIIOJB30BAaHMEM IMKJIOB W BETBICHHWH IS YIpaBICHUS (OPMAJIbHBIMH HCIIOIHUTEISMHU.
BeInonHeHue aaropuTMOB BPYYHYIO U Ha KOMIbloTepe. CUHTaKCHYECKHE U JIOTHYECKUe OMUOKU. OTKa3bl

27 A3pik nporpammupoBanus (Python, C++, Java, C#, llIkonsHblid Anroputmudeckuii SI3pik). CUcTeMa MporpaMMHUPOBAHHUS: PEAKTOP TEKCTa
IpOrpamMM, TPAHCISATOP, OTIAIUNK

2.8 IlepemenHast: TuI, UMs, 3HaueHue. Llenble, BeleCcTBEHHbIE U CUMBOJIbHBIE IEPEMEHHbBIE

29 Oneparop npucBauBaHus. ApU(PMETHUUECKUE BBIPAKEHUS U IMOPSIOK UX BbluuciaeHus. Omnepanuu ¢ LENbIMU YHCIAMU: LEI0YUCIEHHOE
JIeJICHHE, OCTaTOK OT jAejeHus. [IpoBepka AeIMMOCTH OJTHOTO LEJIOro YKcia Ha Ipyroe

210 BerBnenus. COCTaBHI)Ie“yC.HOBI/IH (%almcg JIOTMYECKHUX BBIPAXKEHUN HA M3y4yaeMOM s3bIKE IIporpaMMupoBaHus). Haxoxx1eHue MUHUMyMa U
MaKkCHUMyMa M3 JIBYX, TPEX M 4eThIPEX urces. Penienne kBaJpaTHOTO ypaBHEHUs], UMEIOIIEr0 BEIECTBEHHbIE KOPHU

2.11 | AmanoroBasi OTJIaJKa MPOrpaMM: IOMIArOBOE BHITIOJTHEHUE, TPOCMOTP 3HAYCHUH BEJIMYHH, OTJIAZOYHBIH BBIBOJI, BEIOOP TOYKH OCTAHOBA

212 uka ¢ ycmoBueM. Anroput™m EBKiuaa Ui HaXOKJIEHHUST HAUMOOJBIIETO OOIIEro ACIUTENs IBYX HAaTypallbHBIX uncen. PazOuenue 3amucu
HaTYpaJIbHOI'O YKCJIA B TO3UIMOHHON CUCTEME C OCHOBAaHMEM, MEHBIIIMM WK paBHBIM 10, Ha oTAEIbHBIE HUDPBI

2.13 | Huka c nepeMeHHOI. ANTOPUTMBI TPOBEPKH JEIMMOCTH OJHOTO IIEJI0T0 YHCIIa Ha JPYroe, NPOBEPKH HATYPAITBHOTO YUCIIA HA TPOCTOTY

214 O06paboTka cUMBOJIBHBIX JaHHBIX. CUMBOJIBHBIE (CTPOKOBBIE) epeMeHHble. [TocumBonbHas 06padoTka cTpok. [Toacuér 4acTOThl MOSIBICHUS
CUMBOJIa B CTpoke. BeTpoenubie dyHKIMM 1151 00pabOTKH CTPOK

515 Omnpenenenre BO3MOXHBIX PE3YyJIbTaTOB PaOOTHl alropuTMa NpPHU 33JaHHOM MHOKECTBE BXOJHBIX JIAaHHBIX, OIpPEIEICHHE BO3MOMXHBIX
BXOJIHBIX JJAHHBIX, IPUBOSIINX K JAHHOMY pe3yJbTaTy

9 KJIACC
Kona IIpoBepsieMblii 31eMeHT coep:KAHUSA
1 I{udposas rpaMOTHOCTH

11 I'mo6anbhas cets UuTepuet. [P-anpeca y3noB. CereBoe XpaHeHHe JaHHBIX. MeTo bl HHANBUAYAIHHOTO M KOJJIEKTUBHOTO Pa3MEIIEHHUs] HOBOM
nHbopmanmu B MiaTepHere. bonbie nanHple (MHTEPHET-/IaHHBIE, B YACTHOCTH JIAHHBIE COIIMATILHBIX CETE)
[Tonatue 06 mHpOpMaMOHHON Oe30macHOCTH. YTpo3bl MH(OPMAIMOHHOM 0€30MacHOCTH HpU paboTe B TNIOOATBHOM CEeTH W METOJbI

12 npotuBozeiicTBus uM. IlpaBuna 6e3omacHoit ayTeHTUuKamu. 3anura JuyHoi uHGopmanuu B cetu MHTepHer. bezomacHble cTpareruu
noBeaeHuss B cetu HMutepHer. IlpenympexaeHue BOBICUEHHS B JIECTPYKTHBHbIE W KPUMMHAIbHbIE (DOPMBI CETEBOM AaKTHUBHOCTU
(xubepOyMHT, pUIMHT U apyrue Gopmbl)
Bunsl nestensHoctH B MHTepHeTe. MHTEpHET-CepBHCHI: KOMMYHHUKAIIMOHHBIE CEPBHUCHI (IOYTOBas ciyxk0a, BUICO-KOH(EPEHI-CBA3b U

13 JPYTHE), CIIPAaBOYHBIC CIY>KOBI (KapThl, paclUCaHMs U JIPYTUE), IIOUCKOBBIC CITYXKOBI, CIy>KObI OOHOBJICHHS TIPOTPAMMHOTO OOCCTICYCHUS U
apyrue ciyx0bl. CepBHCH TOCyIapCTBEHHBIX yciyr. O6maunble XpaHwiniia AaHHbIX. CpeacTBa COBMECTHOM pa3pabOTKH JTOKYMEHTOB
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(onnaita-oducsr). I[IporpammHoe obecrnieueHue Kak BeO-CEpBUC: OHJIAITHOBBIE TEKCTOBbIE W TpadUyecKUEe PEAaKTOPhI, Cpeibl pa3pabdOTKH
porpamm

2 Teopernueckrne 0CHOBbI HHPOPMATHKHU
Mopnens. 3amaun, pemaembie ¢ TOMONIbI0 MozenupoBanus. Knaccudukanum mozaeneil. MarepuanbHble (HaTypHbIe) U MH()OPMALMOHHBIE

2.1 Mozenu. HempepbiBHble U JauckpeTHble Mojenu. MmutanuonHele Monenu. WrpoBele Monenu. OLEHKa COOTBETCTBUS MOJEIU
MOJIETTUPYEMOMY OOBEKTY U IEJIIM MOJICTUPOBAHUS

2.2 Tabnuunble mogenu. Tabnuia Kak NpeCcTaBIeHUE OTHOILIECHUS

2.3 baspl ganabix. OTO0p B TA0/IHIIE CTPOK, YIOBIETBOPSIONINX 3aJaHHOMY YCIOBHIO
I'pad. Bepmmna, pedpo, myrs. OpreHTHpOBaHHBIE U HEOpHEHTHUpOBaHHBIE Tpadsl. nuHa (Bec) pebpa. BecoBas marpuma rpada. [Jnuna

2.4 nyTd MEeXIy BepimnHamu rpada. [louck ontumanbHoro mytu B rpade. HavyanbHas BepiimHa (MCTOYHUK) U KOHEUHAas BepIIMHA (CTOK) B
OpPHEHTHUPOBAHHOM rpade. Berurcienne Koim4ecTBa myTeld B HapaBJIeHHOM allMKJINYeCKOM rpade

o5 Hepero. Kopens, Bepmmna (y3en), muct, pedbpo (ayra) aepea. Bricora nepesa. [logmepeBo. Ilpumepsl ucronb3oBanus aepeBbeB. [lepedop
BapHaHTOB C MOMOIIBIO IepeBa

26 [lonsTe mMareMaTH4yecKoW MOAENW. 3ajJaud, pellaeMble C MOMOIIBI0 MATEMaTUYECKOro (KOMIIBIOTEPHOro) MojaenupoBaHus. OTinuue
MaTeMaTHYECKOM MOJIeIM OT HATYPHOU MOJIENIU M OT CIOBECHOT'O (JIMTEPaTypHOr0) ONUCAHUS OOBEKTa

97 Oranbl KOMIBIOTEPHOTO MOJIEIMPOBAHUS: IIOCTAHOBKA 3ajjaud, IOCTPOCHME MAaTeMaTH4YeCKOW MOJENH, MpOorpaMMHas peanusalus,
TECTUPOBAHUE, IPOBEJAECHNE KOMIIBIOTEPHOIO HKCIIEPUMEHTA, aHAJIN3 €T0 PE3YJIbTAaTOB, YTOUHEHHE MOJEIN

3 AJTOPUTMBI M IPOTPAMMUPOBAHHE

31 Pa30Ouenune 3amaun Ha noazagaun. CocTaBieHHE aIrOPUTMOB M MPOTPaMM C HCIOJIb30BAHMEM BETBJICHHM, LIMKIOB M BCIOMOTATEIbHBIX
QJIITOPUTMOB JIJISl YIIPABIICHUS UCTIOTHUTENIEM WIH JPYTUMHU UCTIOTHUTEISIMU
TaOnuunbie BenuuuHbl (MaccuBbl). OpHOMepHble MaccuBbl. COCTaBlI€HME U OTJIaJKa MPOrPAMM, PEATU3YIOUIMX THUIIOBBIE AITOPUTMBI
00pabOTKH OJHOMEPHBIX YHCIOBBIX MAaCCHBOB, Ha OJHOM W3 SI3bIKOB mporpammupoBanus (Python, C++, [lackans, Java, C#, llIkonsHbIii

3.2 AnroputMudecKkuil SI3bIK): 3aNI0JIHEHUE YUCIOBOTO MACCHBA CIYYaHBIMU YHCIIAMH, B COOTBETCTBUH C (POPMYIION MK MyTEM BBOJA YHUCEN,
HaxXOXJECHUE CYMMBI D3JIEMEHTOB MacCHBa, JIMHEHWHBIM TOWCK 33JaHHOIO 3HAYE€HHs B MAacCHBE, NOJICYET DIEMEHTOB MAacCHBa,
YIOBJIETBOPSIONINX 3a/IaHHOMY YCJIOBHIO, HAXOKJJEHUE MUHUMAJILHOTO (MaKCHMaJIbHOI0) 3yieMeHTa MaccruBa. CoOpTHpPOBKaA MaccuBa

33 OO0paboTka MOTOKA JTaHHBIX: BBIUMCICHUE KOJIMYECTBA, CYMMBI, CPETHEr0 apHU(PMETHUECKOT0, MUHUMAJIbHOTO U MaKCUMAaJIbHOTO 3HAYECHUS
2JIEMEHTOB MOCJIE0BATEIBHOCTH, YIOBIETBOPSIIOUINX 33 JAHHOMY YCIOBHIO
VYmupasnenue. Curnan. O6patHas cBs3b. [lonydenne curHamoB oT mMUGPOBHIX JATUYUKOB (KacaHMsI, PACCTOSIHHS, CBETA, 3ByKa U JIPYroro).
[Ipumepbl WCMONB30BaHWS TPUHIMIA OOPAaTHOM CBS3M B CHUCTEMax YIPABICHUS TEXHUYECKUMHU YCTPOICTBaAMH, B TOM UHCJIE B

3.4 pobotoTexHuke. [Ipumepbl poOOTH3UPOBAHHBIX CHUCTEM (CHCTEMa YIpaBIEHUS JBMKEHHEM B TPAHCIOPTHOW CHUCTEME, CBapOyHas JIMHUS

aBT03aBOJIa, aBTOMATU3UPOBAHHOE YIPaBIECHUE OTOIJICHHEM J0Ma, aBTOHOMHAsI CHCTeMa YIPABJICHUS TPAHCIIOPTHBIM CPEJCTBOM U IPYTHE
CUCTEMBI)
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4 NudopmaninoHHbie TEXHOIOTHU
[Tonatue 00 37eKTPOHHBIX Tabnuuax. TUMBI JaHHBIX B sUEHKaxX 3IEKTPOHHOW Tabmuubl. PemaktupoBanue u ¢GopmaTtupoBaHHE TAOIUIL.
4.1 Berpoennsle GyHKIUM Ul TOMCKa MaKCHMyMa, MUHMMYMa, CYMMBI U cpefHero apudmerudeckoro. CoOpTUpoBKa JaHHBIX B BbIIEJIEHHOM
muanasone. [loctpoenne nuarpamm (ructorpaMma, Kpyropas Auarpamma, TodeuHas tuarpamMma). Berbop tuna nuarpaMmsl
4.2 [TpeobpaszoBanue hopmyin rpu konupoBanuu. OTHOCUTENbHASI, A0COTIOTHAS M CMEIIIaHHAs aJIpeCaIlHsI
43 VY ClI0BHBIE BBIYMCIICHUS B AJIEKTPOHHBIX Tabiaunax. CyMMHpOBaHHE U MOACYET 3HAUCHHM, OTBEHAIOIMX 33aJaHHOMY ycioBuo. OOpaboTka
OospIX HA0OPOB MaHHBIX. YHCICHHOE MOJICIMPOBAHHUE B QJIIEKTPOHHBIX TaOJIHIIAX
Posib nH(GOpMAIMOHHBIX TEXHOJIOTUI B pa3BUTUN SKOHOMHUKHU MHUpa, CTpaHbl, pernoHa. OTKpbIThIe 00pa3oBaTenbHble pecypebl. [Ipodeccun,
4.4 CBsI3aHHBIE ¢ HH(POPMATHKON U MH(OPMAITMOHHBIMH TEXHOJOTHIMHU: BeO-AM3aifHED, MPOrPAMMICT, Pa3padO0TINK MOOMIBHBIX TPUIIOKEHUH,

TCCTUPOBHIHK, APXUTCKTOP ITPOIrPaAMMHOI'O 06ecnequI/m, CIICHUAINCT I10 aHAJIN3Yy JAHHBIX, CUCTEMHBIN AJIMUHUCTPATOP




6. IIPOBEPSIEMBIE HA OI'3 I10 HH®POPMATHUKE TPEFOBAHUSA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIBHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA

Koa nposepsiemoro IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHSI OCBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOM
TpedoBaHMS NMPOrpamMMbl OCHOBHOI'0 00111ero o0pa3zoBanusi Ha ocHoBe PI'OC
1 3HaTh (MIOHUMATBH)
11 Brnagenne ocHOBHBIMH TOHSTHSIMH: WH(pOpMAIWs, repenada, XpaHeHne u o0paboTka mHPpOpPMAIHH, aJITOPUTM, MOJICIb,
1M (poBON IPOAYKT U UX UCIOJIb30BAHUE JJIs PeIICHUS] Y4eOHBIX U MPAKTHYECKUX 3a7a4
1.2 BiianeHne noHsATUAMU: BBICKA3bIBAHHE, JJOTUYECKAsI ONlepalusl, JOTHYECKOE BbIPAXKEHUE
2 VMeTh
2.1 YMeHue onepupoBaTh €IMHUIIAMEI H3MEpEeHUs HHPOPMAIIMOHHOTO 00bEMa M CKOPOCTH Nepeiaun JaHHbBIX
29 YMeHue 3anuchiBaTh W CpaBHHUBAThH Ieibie yuciaa oT 0 mo 1024 B pa3auyHBIX MO3UIIMOHHBIX CHCTEMax CUUCIEHUS C
' OCHOBaHHAMU 2, 8, 16, BBIMOJHATH apu(METHUSCKHIE ONIepaIliy HaJl HUMHU
23 YMeHue KoAupoBaTh M JEKOAMPOBATH COOOIIEHUS MO 3aJaHHBIM TpaBUjiaM; IOHUMAaHHWE OCHOBHBIX MPHHIIMIIOB
KOJAMPOBaHUSI HH()OPMAIIH PA3INIHON MPUPOJIBI: TEKCTOBOM, TpaMuecKo, ayano
YMeHHe 3anuchIBaTh JIOTUYECKUE BBIPAKEHUS C UCIIOIb30BAHUEM JIU3bIOHKIIMHN, KOHBIOHKIIMM U OTPUIIAHMS, ONPEACIIAThH
24 WCTUHHOCTD JIOTUYECKUX BBIPAKEHUM, €CIIM W3BECTHBI 3HAYCHHUS MCTUHHOCTH BXOSIIMX B HErO MEPEMEHHBIX, CTPOUTH
' TaONUIBI MCTUHHOCTH JUIS JIOTUYECKHX BBIPAKEHHUI; 3amMUCBhIBATh JIOTUYECKHE BBIPAKEHUS HA HM3Y4aeMOM SI3BIKE
MIPOTPaMMHUPOBAHUS
YMeHHEe COCTaBIATh, BBHINOIHATh BPYUHYIO U Ha KOMIBIOTEPE HECTIOKHBIE aITOPUTMBI JIJIsl YIPABJICHUS UCIOJIHUTEISMU
(Yepenamka, YepTE&XHUK U Jpyrue); co3aaBaTh U OTIAKHUBATh MPOTPaMMbl Ha OJHOM M3 SI3IKOB MPOTPaMMHPOBAHUS
(Python, C++, Ilackanp, Java, C#, IllkonbHbII ANTOopuTMUYECKHH SI3bIK), pEaTU3YIOIIME HECIOKHBIE aITOPUTMBI
2.5 00pabOTKH YHCIIOBBIX JAaHHBIX C HWCIIOJIb30BAaHWEM IMKJIOB M BETBIEHUW; yMeHHE pa3OuBaTh 3aJaydl Ha T0J3aJaud,
WCIOJIb30BaTh KOHCTAHTHI, MEPEMEHHBIE U BBIPAXKEHHUS PA3IUYHBIX THUIOB (YHUCIOBBIX, JIOTUYECKUX, CHUMBOJBHBIX);
aQHAIM3UPOBATh TPEJJIOKEHHBINH alTOPUTM, OIpPEAEATh, KaKHEe pPEe3yIbTaThl BO3MOXKHBI TIPH 3aJaHHOM MHOXKECTBE
HCXOJIHBIX 3HAYEHUIN
YMeHue 3anucaTh Ha U3y4aeMOM SI3bIKE MPOrPaMMUPOBAHUS aJTOPUTMBbI IPOBEPKU ACIUMOCTH OJHOTO LIEJIOr0 YKCIia Ha
2.6 JPYTroe, MPOBEPKH HATYPAIBHOTO YHWCJIa HA MPOCTOTY, BBIACICHHS HMU(P W3 HATYPaTbHOTO YHCIIA, TTOMCK MaKCUMYMOB,
MHUHMMYMOB, CYMMbI YHCJIOBOM MOCIEA0BATEIIbHOCTU
Brnanenue ymeHneM opueHTHPOBATHCS B HEPAPXUUECKON CTPYKTYpe (ailioBoil cucteMsbl, paboTath ¢ (aiiioBoii cucteMoit
2.7 MEePCOHANBHOTO KOMITBIOTEpAa C HCIHOJb30BaHHWEM rpaduueckoro uHTepdeiica, a UMEHHO: CO34aBaTh, KOMHPOBATH,
nepeMeniaTh, IePeUMEHOBBIBATh, YAAISITh M ApXUBUPOBATH (HaMIIbl M KATAJIOTH
2.8 Brnagenne ymeHUsSIMU U HaBBIKAMU HCIIOJIB30BAaHUS MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA JIJIsl TIOWCKA,




Koxa npoBepsiemoro IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM pe3yJjibTaTaM 0a30BOro YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/ILHOM
TpeOoBaHus MPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanust Ha ocHoBe PI'OC

XpaHeHus, 00pabOTKH M Nepeaydl ¥ aHAJIM3a PAa3IMYHBIX BHJIOB HH(OpMAIIH

Vmenue BBI6I/IpaTB croco0 IpeACTaBJICHUA JaHHBIX B COOTBETCTBHUH C IOCTaBJICHHOM saz[aqeﬁ (Ta6JII/IHBI, CXEMBI, Fpa(bI/IKI/I,

2.9 JarpamMmbl) C UCIIOJIb30BAHHEM COOTBETCTBYIOIIMX MPOrPAMMHBIX CPEJCTB 00PaOOTKH TaHHBIX
YMmenue GopmanuzoBath U CTPYKTYPUPOBATh WH(DOPMAIIUIO, UCTIONB3YS JIEKTPOHHBIC TaOIUIILI Uit 00paboTKH, aHamu3a
YW BH3yalIM3allUd YHUCIOBBIX JAHHBIX, B TOM YHCJC C BBIICJICHUEM JHama3oHa TaOMUIbl M YHOPSJAOYMBAHUEM
210 (COPTHPOBKOI1) €ro JIEMEHTOB; YMEHHUE MPUMEHSTH B AJICKTPOHHBIX TabIuIax (GOpMyIIbl i pacdéTOB ¢ UCIIOJIB30BaHUEM

BCTPOEHHBIX (DYHKIIMI, aOCOIIOTHOM, OTHOCUTEIbHOM, CMEIIAHHON apecaliiy; UCII0JIb30BaTh 3JEKTPOHHbIE TaOIUIbI JUIs
YHUCJICHHOTO MOZEIIMPOBAHUS B IIPOCTBIX 3a1a4ax
13 pa3HbIX IPEeIMETHBIX obsacTeit

7. IEPEYEHbBb 2JIEMEHTOB COJAEPXKAHUSA, IPOBEPAEMbIX HA OI'DS IO UH®OPMATHUKE
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1

I{udposas rpaMOTHOCTH

11

®aitnel 1 manku (katanoru). [IpuHiune! noctpoeHus ¢ainossix cucreM. [lomHoe ums ¢aiina (manku). [1yte k ¢ainy (manke). Pabora ¢
¢aitnamu 1 KaTajgoraMu CpeJCTBaMM ONEpPAllMOHHONW CHUCTEMBI: CO3[aHHE, KOMMMPOBAaHUE, NEepeMElICHNE, IEPeUMEHOBAHNE U yaJIeHUE
¢aiinoB u namnok (kataysoron). Tunsl ¢ainoB. CBoiicTBa (aiinos. PaitnoBeiii MeHemkep. [louck QailioB cpeacTBaMu onepaliMoOHHON
CHCTEMBI

1.2

O0wennHenne komnbroTepoB B ceThb. CeTh MHTEpHET. BeO-cTpanuna, Bed-caiir. CtpykTypa agpecoB Be6-pecypcoB. bpaysep. Ilonckossie
cucreMmbl. [louck wuHQOpManMK 1O KIIOYEBBIM CJIOBaM M IO H300paxeHuto. JlocroBepHOCTh HH(OpMaNMM, NOIYYEHHOH U3
WutepHera. IP-anpeca y3n0B. CeTeBoe XpaHEHHE JaHHBIX

Teopernueckrne 0CHOBbI HH(POPMATUKHI

2.1

JIMCKPETHOCTh JaHHBIX. BO3MOXKHOCTB ONMCaHMsI HEMPEPHIBHBIX OOBEKTOB U MPOIIECCOB C TIOMOIIBIO AUCKPETHBIX JaHHBIX.

CumBon. Andasur. MomHocTs andaButa. JBomunbiii andasur. KoiaumuecTBO BCEBO3MOXKHBIX CIOB (KOJIOBBIX KOMOHMHAIIMN)
¢ukcupoBaHHOH UIMHBI B JBOMYHOM andasute. [IpeoOpazoBanue moboro andaButa K JBOUYHOMY. KoiIMuecTBO pa3iMyHBIX CIIOB
(bUKCUpOBaHHOM JJIMHBI B alaBUTE ONpeIeIEHHON MOLTHOCTH.

KomupoBanue cumBOJIOB ofHOro andaBuTa C TOMOIIBIO KOAOBBIX CIOB B JpyroM andaBuTe, KojoBas Tabiuua,
nexonuposanue. Koguposanue texcroB. PaBHomepHbiii koa. HepaBunomepusiit koa. Koguposka ASCII. BocbMuOuTHBIE KOAMPOBKH.
[Monstne o komupoBkax UNICODE. JlekomupoBanue cooOIIEHUH € HMCHOIb30BAaHHEM PABHOMEPHOTO M HEPaBHOMEPHOTO KOJa.
Nudopmannonublii 006EM TeKCTa
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Nudopmannonubiii 006€M TaHHBIX. BUT — MUHUMaTbHAS AMHUIA KOJUYECTBA HH(POpMALMK — TBOWYHBIN pa3psa. EauHuIbl n3amepeHus

2.2 nH()OPMAIMOHHOTO 00BhEMA JAaHHBIX. but, 0aiit, KWI06aiiT, Meradbait, ruradaiiT. CKOpocTh mepenadyu JaHHBIX. EJIWHUII CKOPOCTH
nepeayu JaHHbIX
Konuposanue nBera. [{BeroBsie monenn. Monens RGB. 'my6una xoguposanwusi. [Tanurpa.

2.3 PactpoBoe u BekTopHOE mpencTaBieHue uzoOpaxeHuil. [lukcens. Ouenka MHPOPMALMOHHOTO 00BbEMA rpapUUecKUX TaHHBIX IS
pacTpoBOro u300paxeHus

24 Konuposanue 3Byka. PazpsigHocts 1 yactoTa 3anucu. KoaudecTBo kaHAIOB 3alUCH.
OrneHKa KOJIMYECTBEHHBIX MAPAMETPOB, CBSI3AHHBIX C MPEACTABICHUEM U XPAaHEHHEM 3BYKOBBIX (paiiyioB
Heno3unmonHble W TMO3UIMOHHBIE CUCTeMbl cuncicHus. Andasur. OcHoBanme. Paspépuyras Qopma 3ammcu uymcna. [lepeBox B

2.5 JECSITHUHYIO CHCTEMY UMCell, 3aMCaHHBIX B JPYTUX CUCTEMaX CYUCIICHUS.
Pumckas cucrema cuncienus
JlBonuHast cucrema cuucienus. [lepeBon mensix uncen B mpenenax or 0 go 1024 B nBomYHYIO CUCTeMy cuucieHus. BocbmepuuHas

26 cuctema curcienus. [lepeBoa uncen u3 BOCbMEPUYHON CUCTEMBI B IBOMYHYIO U ACCATUUYHYIO CUCTEMBI B oOpaTHo. [llecTHaamarepuyunas
cucrema cuucienus. llepeBox 4yucen U3 IIECTHAALATEPHUYHON CHUCTEMBbl B JBOUYHYIO, BOCBMEPHUYHYIO U JIECATUYHYIO CHCTEMBI U
o0paTHO. ApudMeTHUYECKHEe OTIEpalMK B IBOUYHON CUCTEME CUUCIICHUS
Jlormdeckue BbICKa3biBaHUA. Jlormueckue 3HAYEHHUS BBICKA3bIBaHHWM. ODIEeMEHTapHble M COCTaBHBIE BbICKa3biBaHUA. Jlormueckue
omepanuu: «u» (KOHBIOHKIUS, JIOTUUYECKOE YMHOKEHHE), «UTU» (AU3BIOHKIINS, JIOTHIECKOE CI0KEHUE), «He» (JIOTHYECKOE OTPHUIlaHUE).

2.7 [Tpuoputer normyeckux omeparuii. OmnpeneneHne UCTUHHOCTH COCTABHOTO BBICKA3bIBAHMS, €CIM HM3BECTHBI 3HAUEHUS HMCTUHHOCTHU
BXO/IAIIUX B HEro 3JIEMEHTapHBIX BBICKa3bIBaHM. Jlormueckue BblpaxeHwus. [IpaBuiia 3amucu jormyeckux BbipakeHui. [loctpoenue
Ta0JIUI] UCTUHHOCTH JIOTUYECKUX BBIPAKEHUHN

2.8 Jlornueckue 37eMeHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAaMHU KOMIThIOTEPA

29 HenpepsiBabie u auckpeTHsie Moaenu. Umuranmonnsie moaenu. Urposeie momenu. OneHKa afeKBaTHOCTH MOJEIH MOICIHPYEMOMY
O00BEKTY U IENSIM MOJICTUPOBAHUS

210 Tabmuunbie Mogenmu. Tabnuiia Kak npeacTaBiaeHue OTHOIICHHS. baspl maHHBIX. OTOOp B TAOIUIIE CTPOK, YIOBICTBOPSIONINX 3aJaHHOMY
YCIIOBHIO
I'pad. Bepmuna, pedbpo, myts. OpueHTHPOBaHHBIE U HEOpUEHTHPOBaHHbIE rpadrl. JlimHa (Bec) pedOpa. BecoBas maTtpuma rpada. [JnuHa

2.11 nyTH MexIy BepmmHamu rpada. Ilouck ontumanbsHoro mytu B rpade. HauanpHas BepiinHa (MCTOYHHMK) M KOHEYHAs BEpIIMHA (CTOK)
B OPHEHTUPOBAHHOM rpade. Beruncnenrne KoaudecTBa MyTel B HAMPABICHHOM allUKJIMYECKOM rpade

212 HepeBo. Kopens, BepmmHa (y3en), auct, pedpo (myra) mepeBa. Bricora nepema. IlommepeBo. Ilpumepsl ucmonb3oBaHUs JIEPEBBEB.
ITepeGop BapraHTOB C MOMOIIIBIO JIepeBa

3 ANTOPUTMBI ¥ IPOTPAMMHPOBAHHE
3.1 CgoiictBa asroput™a. CriocoOBI 3aITUCH aNTrOpUTMa (CIOBECHBIN, B BUIE OJIOK-CXEMBI, TPOTpaMMa).
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CocraBieHrue aJIropuTMOB M IPOrpPaMM C MCHOJIb30BAHUEM BETBIEHUM, IIMKIOB M BCIOMOIAaTEJIbHBIX AJTOPUTMOB JJI YIPABIICHHUS
ucnonuuteneM (Pobor, Yepenamika, YepTéxxHuk u Apyrue). BoloiHeHNE alTOPUTMOB BPYYHYIO M HA KOMIIBIOTEPE

3.2

A3bik nmporpammupoBanus (Python, C++, ITackans, Java, C#, llIkonpHbIN ANropuTMUYecKuil SI3bIK).

Cucrema nporpaMMHpPOBaHHUS: PEITAKTOP TEKCTa MPOrpamMm, TPAHCISATOP, OTIIATUUK.

[lepemennas: tur, umsi, 3HaueHue. Llenbie, BelecTBEeHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.

Omnepatop npucBauBaHusi. ApupMeTUUECKUE BBIPAXKEHUS U MOPSAJOK UX BhIUMCIeHUsA. Onepanuu ¢ HeIbIMU YUCIAMU: IEJIOYUCICHHOE
JielieHne, OcCTaTok oOT JeneHus. BerBnenus. CocTaBHble yCIOBUS (3alUCh JIOTUYECKUX BBIPAKEHUN HA HM3y4aeMOM  SI3BIKE
nporpammupoBanusi). Haxoxaenne MuHuMyma

U MakcUMyMa M3 JBYX, TPEX U UeThIpEX uucel. Pernienne kBaapaTHOro ypaBHEHHsI, UMEIOIIET0 BellecTBeHHbIE KOpHU. LUK ¢ ycrmoBueMm.
Anroput™m EBKIMaa Ui HAXOXIACHHUS HAWOOJBIIETO OOIIETO NENHWTENs JBYX HATypalbHBIX 4Yucell. Paz0ueHue 3amucu HATypalbHOTO
Yyclia B MO3UIIMOHHON CHCTEME C OCHOBAaHMEM, MEHBIIUM WM paBHbIM 10, Ha oTnenbHble HUQpbL. LUk ¢ nepeMeHHO#. AITroOpUTMBI
IIPOBEPKHU JIEIMMOCTH OJHOT'0O IIEJIOTr0 YKcia Ha JPYroe, IPOBEPKH HATypaIbHOTO YUCIa Ha POCTOTY

3.3

OOpaboTka CHUMBOJIBHBIX JaHHBIX. CHUMBOJBHbIE (CTpOKOBBIE) mNepeMeHHble. [locumBonbHas oOpaborka crpok. Ilogcuér yacToThI
NOSIBJIEHUSI CHMBOJIA B cTpoKe. BerpoeHnHble GyHKInM A1 00pabOTKU CTPOK

3.4

Onpe)leneHHe BO3MOJHBIX PCE3YJIbTaTOB pa6OTI>I aJIropuT™Ma npu JaHHOM MHOKCECTBEC BXOJAHBIX OAHHBIX, OHNPCACICHHUEC BO3MOXKHBIX
BXOJHBIX JAHHBIX, IPUBOJANINX K JAHHOMY PC3YJIbTATY

3.5

TaOnuunbie BenmuuuHbl (MaccuBbl). OnHOMepHbIE MaccuBbl. COCTaBI€HHE W OTJIaJKa MPOTpamMM, Peali3yIOUIMX TUIIOBBIE aJITOPUTMbI
00pabOTKM OHOMEPHBIX YMCIOBBIX MAacCCHBOB, HAa OJJHOM U3 SI3bIKOB nporpammupoanus (Python, C++, [lackans, Java, C#, I1lIkonabHbIH
AnroputMuyeckuil SI3bIK): 3allOJIHEHHWE YMCIOBOIO MAacCHBa CIyYallHBIMU 4YHCJIaMH, B COOTBETCTBHM C (POpMYNION miM NmyTéM BBOJA
4lCell, HaXOXJICHUE CyMMBI DJIEMEHTOB MACCHBA, JUHEHHBIA MOMCK 33aJaHHOTO 3HAYEHHsS B MAcCHBE, IOJCYET DJIEMEHTOB MACCUBA,
YIOBJIETBOPSIOLUIMX 33JaHHOMY YCIIOBHIO, HAaXOXJEHWE MHUHUMAIbHOIO (MakCUMaJbHOIrO) »sjeMeHTa MaccuBa. CopTHpOBKa
MaccuBa. OOpaboTKa TMOTOKAa JAaHHBIX: BBIYMCIEHHWE KOJMYECTBA, CYMMBI, CpEIHEro apu(pMeTHYecKOro, MHUHUMAIbHOIO U
MaKCUMAaJIbHOI'O 3HAYEHUs 3JIEMEHTOB MTOCIIEI0BATEIbHOCTH, YIOBIETBOPSIIOMIMX 3alaHHOMY YCIOBHIO

3.6

VYnpasnenue. Curnan. O6paTtHas cBsa3b. [loyueHre curHagoB oT HM(POBHIX JaTYUKOB (HAlIpUMeEp, KaCaHuUs, paCCTOSHU, CBETA, 3BYKa).
[Ipumeps! ncnoNb30BaHUs IPUHLIKIIA OOPAaTHOM CBA3M B CUCTEMAax YIPaBJICHUS TEXHUYECKUMHU YCTPONCTBAMH C MOMOIIbIO TaTYUKOB, B
TOM YHCJIe B POOOTOTEXHUKE

WHudopmannoHHbIe TEXHOJIOTHH

4.1

TexcToBble TOKYMEHTBI U MX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHUI1Ia, ab3all, CTpoKa, CJI0BO, CHMBOJ).

TekcToBbIif mpoIecCOp — WHCTPYMEHT CO3JaHMsl, pEJaKTUpOBaHUS M ¢opmarupoBaHus TekcToB. [IpaBuima Habopa Tekcra.
PenaktupoBanue tekcra. CoiictBa cumBoiioB. pudt. Tunsl mpudros (pyodreHsle, ¢ 3aceukamu, MOHOUMpUHHEIE). [lomyxupHoe u
KypcuBHOe HauepTanue. CBoiicTBa a03aleB: rpaHuLlbl, a03alHBIA OTCTYH, HHTEpBal, BelpaBHUBaHUE. [lapameTpsl cTpanunsl. CtuiaeBoe
dbopmatupoBanne. CTpyKTypUpOBaHHe WH(POPMAIIUK C MOMOIIBIO CIIMCKOB M Ta0auIl. MHOTOypoBHEBBIE criucku. JloOaBieHne Tabiuil B
TEKCTOBBIC IOKyMEHTHl. BcTaBka n300paykeHHii B TEKCTOBBIE TOKyMeHThl. O0TeKaHne n300pakeHU TeKCToM. BKiloueHne B TeKCTOBBIN




Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

JOKYMEHT AuarpaMm, GopmMyll, HyMepalu CTpaHHIl, KOJJOHTUTYJIOB, CCBUIOK U IPYTHX JIEMEHTOB

4.2

Pactpossie pucynku. Mcnons3oBanue rpaduuecKux MpUMUTHBOB.

Omnepauuu pegakTUpOBaHUs rpaduueckux OOBEKTOB, B TOM uucie HU(POBbIX ¢ororpaduil: u3MeHeHue pasmepa, oOpe3Kka, IOBOPOT,
oTpaxkeHHe, pabora ¢ obOmacTsMu  (BbIOCJIIEHHE, KONUPOBAaHME, 3aJIMBKa I[IBETOM), KOPPEKUHMs I[BETa, SPKOCTH M
KOHTpacTHOCTU. BekTopHas rpaduka. Co3gaHne BEKTOPHBIX PUCYHKOB BCTPOEHHBIMHU CPEJICTBAMU TEKCTOBOI'O MPOLIECCOpa WM APYIHX
nporpaMM (npusoxenuil). JlobaBieHrne BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

4.3

[TogroroBka MynbTUMEAMIHBIX mpe3eHTanui. Caiin. JloOGaBiaeHue Ha ciaiin Tekcta M uU300pakeHuil. Pabora ¢ HECKOJIBKUMU
cnaiigamu. JlobaBieHue Ha Ciiaii]l ayJMOBH3yaIbHBIX JaHHBIX. AHUMaIus. [ unepccopiiku

4.4

Tunbl qaHHBIX B siueiikax AMEKTPOHHOH Tabmuipl. PenaktupoBanue u ¢opmarupoBanue taduui. BerpoeHnble QyHKIMM A TTOMCKA
MakCUMyMa, MHMHUMYMa, CyMMBbl U cpeaHero apudmerudeckoro. CopTHpOBKAa [TaHHBIX B BbIJENEHHOM auana3oHe. Iloctpoenue
auarpamMm (TUCTOrpamMMa, KpyroBas AWarpamma, To4dedyHas aumarpamma). Beibop tuma amarpamwmsl. [IpeoOpasoBanue ¢dopmyn mnpu
KonupoBaHuu. OTHOCUTENbHAs!, A0COJIFOTHAS M CMEIlIaHHasl aJjpecanys

4.5

VYCiioBHBIE BBIYUCICHHUS B D3JCKTPOHHBIX Tabmunax. CyMMHpOBaHHWE M TOACYET 3HAYCHHWH, OTBEYAIONUX 33JaHHOMY YCJIOBHIO.
O6paboTka 6onpMX HAOOPOB JaHHBIX. YHCICHHOE MOJIEINPOBAHUE B 3JICKTPOHHBIX TaOIHIIaX




