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1. COOJEP’KAHUE OBYYEHUA
7 KUIIACC

Hu¢poBas rpaMOTHOCTD

Komnbrotep — yHuBepcajbHOe YCTPOMCTBO 00Pa0OTKH TaHHBIX

KommnbroTep — yHHBEpcalibHOE BBIYMCIHUTENBLHOE YCTPONCTBO, paboTaroiee
1o nporpamme. TUIBI KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHbIE
KOMITIBIOTEPHI, CYIIEPKOMITbIOTEPHI. MOOUIIBHBIE YCTPOUCTBA.

OcHOBHBICE KOMIIOHEHTHI KOMITbIOTEpa W uX Ha3HadeHue. IIporeccop.
OnepatuBHass W JOJATOBPEMEHHAsl MaMATh. YCTPOMCTBA BBOJA M BBIBOJA.
CeHCOpHBII BBOJ, JaTYMKKW MOOMJIBHBIX YCTPOMCTB, CpelcTBa OMOMETPUYECKOU

ayTeHTU(UKALIUH.

Hcropust pa3BUTHS KOMIIBIOTEPOB U MPOrpaMMHOTo odecrieuenust. [lokonenus
KOMITBIOTEPOB. CoBpeMeHHbIE TEHJAEHUUU pa3BUTHSA KOMITBIOTEPOB.
CynepKOMIIbIOTEPBL.

[TapannenbHble BBIYUCIECHUS.

[lepconanbublii kommbroTep. IIpolieccop M ero XapakTepucTUKH (TakTOBas
4acToTa, pa3psaaHocTh). OnepaTuBHass mnamMsTh. JlONTOBpeMEHHAs MaMsTh.
YcrpoiictBa BBoja U BbiBoja. OOBEM XpaHMMBIX JaHHBIX (OMepaTHUBHAs MaMsTh
KOMITbIOTEPA, KECTKUM M TBEPIOTEIbHBIA TUCK, MOCTOSTHHAS MaMATh cMapTdoHa)
Y CKOPOCTh JOCTYIA JJIs PA3JIMYHbIX BUJIOB HOCUTEIIEH.

TexHuka 0€30MaCHOCTH U MpaBuiia pabOThl Ha KOMIBIOTEPE.

IIporpammbl u 1aHHbIE

[IporpammHoe obOecnieuenue KommbioTepa. llpukiagHoe mporpaMMHoOe
oOecrieueHue. CucremHoe IPOrpaMMHOE oOecrieueHue. Cucremsbl
nporpammupoBanus. IIpaBoBasi oxpaHa mnporpamMM U JaHHbIX. becruiatHele u
yCI0BHO-0O€ecmiaTHbie mporpamMmmbl. CBOOOAHOE MpOrpaMMHOE 00ecTieUeHHE.

@aitner 1 manku (katanorw). [IpuHIUIBI MOCTpoeHUS (HANIOBBIX CHUCTEM.
[Tonnoe ums daiina (manku). Ilyte k ¢aitny (mamke). PabGora c¢ daitmamu u
KaTaJIoTaMHd CpEJICTBAaMU OIEPALMOHHOW CHCTEMBI: CO3/IaHHE, KOIHWPOBAHHUE,
nepeMelleHre, NepeuMeHoOBaHue U yjajieHue (pailyioB v nanok (katanoron). Turb
¢aiinos. CoiictBa (aitsioB. XapakTepHble pa3Mmepbl (PaillioB pa3iUYHBIX TUIIOB
(cTpaHMIIa TEKCTa, SJIEKTPOHHAs KHHUTra, (poTorpadus, 3aMuch MECHU, BUICOKIIUII,
MOJIHOMETPKHBIA (uibM). ApXuBamus AaHHBIX. VICHOIB30BaHHE MPOTPAMM-
apxuBaTopoB. DaiinoBeiii MeHekep. [louck ¢aiinoB cpeacTBamMu ornepaluoHHON
CUCTEMBI.

KoMmmnbroTepHsle BUPYCBl U JPYyTHE BPEJOHOCHBIE MporpaMmsbl. [Iporpammsl
JUTSL 3aLIUTBI OT BUPYCOB.

KomnbloTepHbie ceTn



O0benunenne kKomneloTepoB B ceTh. Cerb MHTepHer. Beb-crpanuna, BeO-
caiit. Ctpykrypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctemsl. [louck
uH(pOpManuMu 1O KIOYEBBIM CIOBaM M IO H300pakeHHI0. J{OCTOBEpPHOCTH
uH(popMaIm, moaydeHHoi u3z urepHera.

CoBpeMeHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALIHIA.

CereBoii 3THKET, 0a30Bble HOPMbI MH(POPMALMOHHON 3TUKM M TpaBa MpU
pabote B UutepHete. CTpaTeruu 6€30nacHoro nopeaeHusi B InTepHeTe.

Teopernueckne 0CHOBbI HHPOPMATHKH

HNudopmanus u vHPOpMAMOHHBIE IPOLECCHI

Nudopmanus — 0JJHO U3 OCHOBHBIX MOHATHIA COBPEMEHHOMN HAYyKH.

Nudopmarnus kak cBeieHUs], TPeIHA3HAUCHHBIC 11 BOCIIPUATHS YETIOBEKOM,
u  uHpoOpManmus  KAaK  JIaHHble, KOTOpble  MOryT ObITb  00pabOTaHBI
ABTOMATHU3UPOBAHHON CUCTEMOM.

JIMCKpEeTHOCTh JTaHHBIX. BO3MOXKHOCTh ONMMCAaHMS HEMPEPHIBHBIX OOBEKTOB U
IIPOLIECCOB C MTOMOIIBIO TUCKPETHBIX JTaHHBIX.

Nudopmarmonnbsie mporecchl — TMPOILECChl, CBSI3aHHBIE C XPaHCHHUEM,
peoOpa3oBaHUEM U Niepeaaveii JTaHHBIX.

IpencraBiaenue unpopmauuu

CumBon. Andasur. MomHocts andaButa. Pa3HooOpaszue S3bIKOB U
angasutoB. EcTrecTBeHHbIE U (pOpManbHbIE A3BIKU. AJIPaBUT TEKCTOB HA PYCCKOM
s3bike. JIBowunbiid andaBut. KoanuecTBO BCEBO3MOXKHBIX CJHOB (KOJIOBBIX
KOMOUWHaIMii) (UKCUPOBAHHOW JUTMHBI B JBoWyHOM andasute. [IpeoOpa3zoBanue
aoboro andaButa K ABOMYHOMY. KOJIMYECTBO pa3inHUYHBIX CIOB (DUKCUPOBAHHOU
JUTMHBI B ajiaBUTE ONPeIeIEHHON MOIITHOCTH.

KonupoBanne cumMBOJIOB 0oAHOTO andaBUTa C MOMOIIbIO KOJOBBIX CJIOB B
npyrom andaBute, KOAoBas TadauIa, JEKOIUPOBAHUE.

JIBomunblii kon. IIpencraBiieHWe HaHHBIX B KOMITBIOTEPE KAaK TEKCTOB B
JTBOMYHOM ajiaBUTE.

Nudopmanionnslii 00bEM JaHHBIX. BUT — MUHUMAaJbHAS €IMHUIIA KOJTUYECTBA
uHpopMau — ABOMYHBIN paspsan. EauHunel uzMepenus: UHEGOPMAIMOHHOIO
00bEMa TaHHBIX. but, 0alT, KMII0OAKWT, MEraOalT, rUradamT.

CkopocTh miepefaudl JaHHbIX. EIMHUIBI CKOPOCTHM IMepelayd JaHHbIX.

Konuposanue TekctoB. PaBHoMepHbIil koa. HepaBHoMepHbIi koa. KogupoBka
ASCII. BocemubutHeie koaupoBku. Ilonstue o xomupoBkax UNICODE.
JlekorpoBaHue COOOIEHHH ¢ HCTI0JIb30BAHUEM PABHOMEPHOTO U HEPABHOMEPHOT'O
koja. MHpopMarmoHHbIi 00BEM TEKCTA.

Hckaxxenne nnpopmanuu npu rnepeaaye.

OO6miee mpeacraBieHre O UU(PPOBOM MPEICTABICHUU AyJUOBU3YAIbHBIX U
JIPYTUX HEMPEPHIBHBIX JIAHHBIX.



KomupoBanue 1Bera. IlBeroBeie mogenun. Mopens RGB. I'myOuna
KoaupoBanus. [Tanurpa.

PactpoBoe u BekTopHOE mpencraBieHue nzodpaxenui. [Iukcens. Ouenka
UH(OPMAITMOHHOTO 00bEMa rpadMIeCKUX JAHHBIX I PACTPOBOTO N300PaKECHHMSI.

Konuposanue 3Byka. Pa3psiiHocts 1 yactora 3anucu. KoinuecTBo KaHaIoB
3aIUCH.

OueHka KOJMYECTBEHHBIX MapaMeTPOB, CBSI3aHHBIX C MPEJCTABICHUEM H
XpaHEHHEM 3BYKOBBIX (DailyioB.

NudopmanuoHHbIe TEXHOJIOTMH

TekcTOBbIE JOKYMEHTDI

TexcroBble JOKYMEHTbI M UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHMIla, ab3arl,
CTpOKa, CJIOBO, CHMBOJ).

TekcToBBIM TpoLIECCOp — MHCTPYMEHT CO3JaHUS, PEIAKTUPOBAHUS W
dopmatupoBanus TekcToB. [IpaBuna Habopa Tekcra. PemaktupoBaHue TeKcTa.
CgoiictBa cumBosioB. Illpudt. Tuner mpudrToB (pyOieHble, ¢ 3aceUyKaMH,
MoHowMpuHHBIE). [lomyxupHoe u KypcuBHOe HauepTanue. CBoicTBa al3alles:
TpaHUIlbl, a03alHBIM OTCTYN, MHTEpPBAJ, BhipaBHUBaHUE. [lapameTpsl CTpaHUIIBI.
CruneBoe GhopMaTHpOBaHUE.

CtpykTypupoBaHue HH(POpMAIMM C TIOMOIIBIO CIUCKOB U  TaOJIMII.
MHuoroypoBHeBbie cniucku. Jlo0aBieHne Tabiull B TEKCTOBBIE IOKYMEHTBHI.

BceraBka m300pakeHuid B TEKCTOBbIE TOKYMEHThl. O0TeKkaHHe M300paKeHU
TEKCTOM. BKIIIOUeHHE B TEKCTOBBIN OKYMEHT auarpamm, (Gopmyi, HyMmepanuu
CTpaHUll, KOJJOHTUTYJIOB, CCHIJIOK U JPYTUX AJIEMEHTOB.

[IpoBepka npaBonucanusi. PaccranoBka nepeHocoB. ['0J10C0BOIT BBOJA TEKCTA.
OnTuyeckoe pacno3HaBaHue Tekcta. KommbrorepHblil nepeBoi. Mcmonb3zoBaHue
cepBucoB MuTepHeTa At 00pabOTKH TEKCTa.

Komnbrorepuasi rpaguka

3HAKOMCTBO C TpauUecKuMU pefakTopamMu. PacTpoBbleé PHCYHKH.
Hcnonb3oBanue rpaguyeckux MPUMUTHBOB.

Onepauuu pelakTUpoBaHus rpapuuecKkux 0ObEKTOB, B TOM YKCIIC [IUDPOBBIX
(dotorpaduii: u3MeHeHue pa3mepa, oOpe3Ka, MOBOPOT, OTpaKE€HUe, padora cC
obOnactssMu (BbIENIEHHWE, KOMUPOBAHHWE, 3aJMBKAa IIBETOM), KOPPEKIIUS IIBETa,
SPKOCTH U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMHU
CpeICTBaMHM TEKCTOBOTO MPOLECCOpa WM APYrHMX Mporpamm (HpUIIOKEHHM).
JloGaBreHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI.

MyJabTUMeAUMHHBIE PEe3eHTAIMA

[ToaroroBka MynbTUMEIUUHBIX Tpe3eHTanuii. Cnaia. JlobaBneHue Ha ciai
TeKCTa U n300paxkeHuil. PaboTta ¢ HECKOJIBKUMU clailiamu.



JloOaBrieHre Ha Cllali]l ayIMOBU3YaIbHBIX JaHHBIX. AHUMAIMA. [ UIepcChUIKY.
8 KJIACC

TeopeTnueckne 0CHOBBLI HH()OPMATUKH

Cucrembl CUUCIEHNUS

Hemno3unmonuble W MO3UIIMOHHBIE CHUCTEMBbl  CUHUCIECHHS.  AJdaBur.
OcnoBanue. Pa3zeépuyTas gopma 3anucu uucina. [lepeBoj B JECATUUHYIO CUCTEMY
YuCeJ, 3aMUCaHHBIX B IPYTUX CUCTEMAaX CUUCIICHUS.

Pumckas cucrema curcieHusl.

JIBonuHasa cucteMa cuncienus. [lepeBon nensix yucen B npeaenax ot 0 no
1024 B nBOMYHYIO CHCTEMY CUHUCIEHUA. BocbMepHuHas cucTemMa CUYUCIEHUA.
[TepeBon uncen U3 BOCbMEPUYHON CUCTEMBI B IBOUYHYIO U JECATUUHYIO CUCTEMBI
u obOparHo. IlectHaamarepuunass cucrema cuucieHus. llepeBog uyucen wu3
MIECTHAATEPUYHON CHUCTEMBbl B JIBOMYHYIO, BOCBMEPUYHYIO U JIECATUUYHYIO
CUCTEMBI U 0OpATHO.

ApudmMernueckre onepairy B TBOUYHOM CUCTEME CUUCIICHUSI.

DJIeMeHThl MATEMATHYECKOM JIOTUKH

Jlormyeckue BbICKa3biBaHUA. Jlornueckne 3HAYEHUS  BBICKA3bIBAHMI.
DNieMEHTapHble M COCTABHBIE BBICKAa3bIBaHMs. JIOTMYECKHE OMepaluu: «u»
(KOHBIOHKLIMS, JIOTHUYECKOE YMHOXKEHHE), «WIN» (AU3BIOHKIMS, JIOTHYECKOE
CIIOXKEHUE), «He» (Jlormueckoe orpuiianue). [Ipuopurer JIOrMueckux oreparui.
OrnpeneneHrne UCTUHHOCTH COCTaBHOTO BBICKA3bIBaHUS, €CJIM M3BECTHBI 3HAYCHUS
MCTUHHOCTH BXOJSIIMX B HETO 3JJIEMEHTApPHBIX BbICKa3bIBaHUU. Jlorumueckue
BbIpakeHus. [lpaBuna 3amucu jormdeckux BbIpaxkeHui. I[locTpoenue Tabnuil
UCTUHHOCTH JIOTUYECKUX BBIPAKEHUM.

Jlornueckue 31eMEHThI. 3HAKOMCTBO C JIOTHYECKUMU OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI U IPOrPAMMHPOBAHUE

HcnosHnTe M ¥ aJITOPUTMBbI. AJITOPUTMUYECKHE KOHCTPYKIMHU

[Tonarue anropurma. HcnogHUTENH aNrOpUTMOB. AJTOPUTM Kak IUIaH
yIpaBJIEHUS UCTIOJIHUTEIIEM.

CgoiictBa anroput™ma. CriocoOsl 3amucu ajaropurma (CJI0BECHBIN, B BUJIE OJIOK-
CXEMBI, IPOrpaMmma).

Asrroput™Muueckue KOHCTpyKuu. KoHcTpykuusa «cinepoBanue». JIMHEWHBIN
anroput™.  OrpaHMYEeHHOCTh  JIMHEWHBIX  QJITOPUTMOB:  HEBO3MOYKHOCTH
IPEAYCMOTPETh 3aBUCUMOCTh IOCEOBATEILHOCTU BBITIOHSIEMBIX JEUCTBUN OT
UCXOJIHBIX JaHHBIX.

KoHcTpykins «BeTBIeHUE)»: MOJHAs W HemoiHas (opmbl. BeimoiHeHne u
HEBBINIOJIHEHNUE YCJIOBUS (MCTUHHOCTh M JIOKHOCTH BbICKa3biBaHUs). [IpocTeie u
COCTaBHBIE YCIIOBHUSI.



KoHCTpyKIusi «MOBTOPEHMS»: LMKJIBI C 33JaHHBIM YHCJIOM ITOBTOPEHUH, C
YCJIOBHUEM BBITIOJTHEHUS, C IEPEMEHHOM ITUKJIA.

Pazpabotka nms ¢opmanbHOTO MCHOJHUTEINS aNTOPUTMA, HPUBOMISIIETO K
TpeOyeMoMy pe3yabTaTy MpU KOHKPETHBIX HCXOJHBIX JaHHbIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C UCMOJb30BAHUEM IIUKIIOB U BETBJICHUMN ISl yIPABJICHUS
dbopManbHBEIMU HCHOJHUTEISIMU, TakuMH Kak PobOort, Uepemaiika, YepTEéxHUK.
BrinmonHenue anropuTMOB BpYUYHYIO M Ha KommbloTepe. CHHTaKCHYECKHUE H
noruyeckue ormuoku. OTKa3blI.

A3bIK NporpaMMHpPOBaHUS

SA3pik mporpammupoBanus (Python, C++, Ilackane, Java, C#, IlkonbHbIN
AnroputmMudeckuil SA3bIK).

CuctemMa mnporpaMMHpPOBAHUS: PEAAKTOP TEKCTa MPOrpaMm, TPAHCISATOD,
OTJIA UK.

[lepemennasi: Tun, ums, 3HadeHue. Llenble, BEIIECTBEHHbIE U CHUMBOJbHBIE
NIEPEMEHHBIE.

Oneparop mnpucBauBaHus. ApUPMETUUECKUE BBIPAKCHUS M MOPSIOK HX
BbluKcCeHUs. Onepalnu ¢ HeJIbIMA YUCIIaMHU: [IEJIOYUCIIEHHOE JACJI€HUE, OCTATOK OT
JIEJICHMUSL.

Bernenus. CocTaBHble YCJIOBHUS (3alUCh JIOTUYECKUX BBIPAKEHUN Ha
M3y4aeMOM SI3bIKE MpoTrpaMMupoBanus). HaxoxaeHue MUHUMyMa U MaKCUMyMa 13
JIBYX, TpEX W 4YETHIpEX uucels. PerieHue KBaJpaTHOrO ypaBHEHHS, HUMEIOIIETO
BEIIIECTBEHHbIE KOPHH.

JluanoroBass oOTJaJKa MOporpaMM: TIOIIATOBOE BBINOJIHEHUE, MPOCMOTP
3HAUYEHUN BEJIMYUH, OTIaJ0YHBIN BHIBOJI, BELIOOP TOYKH OCTAaHOBA.

Huxn c ycnoBueM. AnroputMm EBKiIMma s HaXO0XIAEHUS HAUOOJBIIETO
o0111ero JeauTensl IBYX HaTypajbHbIX yucel. Paz0ueHue 3amucu HaTypajgbHOIO
yucia B MO3UIIMOHHON CHCTEME C OCHOBAaHHWEM, MEHBIIMM WK paBHbIM 10, Ha
OT/ICJIbHBIC IIU(PHI.

[{ukn ¢ nepeMeHHON. ANTOPUTMBI IPOBEPKU IETMMOCTH OJTHOTO LETOr0 YUCTa
Ha JPYroe, MpOBEPKU HATYPaJIHHOTO YUCIa Ha IPOCTOTY.

OO6paboTka CUMBOJIBHBIX JaHHBIX. CUMBOIBHBIC (CTPOKOBHIE) IIEPEMEHHEBIE.
[TocumBonbHas 06padoTka cTpok. [1ogacuéT YacTOTHI MOSIBJICHUSI CHMBOJIA B CTPOKE.
Bcerpoennsie pyHKIMM 1711 00pabOTKH CTPOK.

AHaJu3 aJIrOPUTMOB

OrnpeneneHrue BO3MOXHBIX PE3yJIbTATOB PabOTHl aJiropuTMa MpU JTaHHOM
MHOXECTBE BXOJHBIX JIaHHBIX, OMNPEICIICHUE BO3MOXKHBIX BXOJHBIX JaHHBIX,
IPUBOSIMX K JAHHOMY PE3YJIbTaTy.

9 KVIACC



Mudposasi rpaMOTHOCTD

I'nodanbHas cetb UHTEPHET U cTpaTeruu 0e30MacHOro NOBeJACHUs B Hel

I'nmobanbHas cetb MuTepHer. IP-anpeca y3noB. CeTeBoe XpaHEHHE JaHHBIX.
MeToapl UHANBUYATBHOTO U KOJUIEKTUBHOTO pa3MeIieHus HOBOM nHGOpMAIINH B
WNurepuere. bonbiine naHHble (MHTEpHET-IAaHHbIE, B YAaCTHOCTH JIaHHBIE
COITMAILHBIX ceTel).

[Tonarue o0 mHpoOpMaMOHHOW 0€30MacHOCTU. YTPO3bl HUHPOPMAIMOHHOMN
6e3omacHoCTH TIpH paboTe B TI00aTbHON CETH U METOJIBI MPOTUBOICHCTBHS WM.
[IpaBuna Oe3omacHoOM ayTeHTU(UKAIMU. 3alUTa JUYHOW HMHGOpMAIMK B
Nurepuere. bezonacHeie crpateruun noseneHus B Murepuere. Ilpenynpexaenue
BOBJICUEHHUSI B JIECTPYKTHUBHBIE M KPUMHHAJIbHBIE (DOPMBI CETEBOM aKTUBHOCTHU
(xubepOyIuHT, GUITUHT U ApyTHE HOPMBI).

PabGora B uHGOPMALMOHHOM NIPOCTPAHCTBE

Bunsl nesrensHoct B IHTEpHETE, MHTEPHET-CEPBUCH: KOMMYHUKAIMOHHBIE
cepBUCHI (MOYTOBasi ciyk0a, BHUAECO-KOH(EPEHU-CBA3b U JPYTUE), CIPABOUYHBIC
CITy>KOBbI (KapThl, paclicaHus U JPYTUE), MIOUCKOBBIE CIIYKObI, CITY>KObI OOHOBJICHUS
MPOTPaMMHOTO oOOecTieueHusl U Jpyrue ciyXObl. CepBHCHI TOCYIapCTBEHHBIX
yciyr. OOnauHple XpaHuWiuiia JaHHbIX. CpeacTBa COBMECTHOM pa3paboTKu
JTOKyMeHTOB (oHnaiH-oducel). IIporpamMmmHoe oOecrieueHne Kak BeO-CEpBUC:
OHJIAHOBBIE TEKCTOBbBIE U I'pa)UueCKUe PEIaKTOPhI, CPEIbl pa3pabOTKHU MIPOrPAMM.

Teopernueckne 0CHOBbI HH()OPMATUKH

MoaenupoBaHue KaK MeTO/ NMO3HAHUS

Mopgaenb. 3amauu, pemaeMble ¢ TOMOIIbI0 MojenupoBanus. Kiaccudukanuu
Moaenei. MarepuanbHbie (HaTypHbIe) U HHPOpMallMOHHbIe Mojienu. HenpepbiBHbIE
U AUCKpeTHble Mojaenu. Mmurtanumonusle Mogenu. Urpossle mopenu. OreHka
a/IeKBaTHOCTH MO/JICIH MOJACTUPYEMOMY OOBEKTY U LEJISIM MOJCINPOBAHNUS.

Tabmuunsie Mogenu. Tabnuiia Kak MpeICTaBICHNUE OTHOIICHUS.

ba3pl nannbix. OTOOp B TabnHIEe CTPOK, YAOBIETBOPSIOUIMX 33JaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pedpo, nyts. OpuUEHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIE
rpadel. Jlnmuna (Bec) pebpa. BecoBas matpuma rtpada. JlimHa myTH MEXKIY
BepmHamMu rpada. [louck ontumaneHoro mytd B rpade. HauanpHas BepiimHa
(MCTOYHMK) ¥ KOHEUHas BepIlinHa (CTOK) B OpUEHTHUPOBaHHOM Tpade. Beruuciaenue
KOJIMYECTBA IMyTEH B HAIIPABJICHHOM ALIMKINYECKOM rpade.

Hepeso. Kopens, BepmmHa (y3en), ucT, pedpo (ayra) aepesa. Beicora nepesa.
[Tognepeso. [Ipumeps! ucnons3oBanus nepeBbeB. [lepedop BapuaHTOB C TOMOIIBIO
JiepeBa.

[TonsiTne wmaremMaTUYeCKOW MOJAEIU. 3aJayd, pelIaeMble C TOMOUIBIO
MaTEMaTUYECKOTO (KOMIBIOTEPHOT0) MOJAENUpoBaHus. OTiIMune MaTeMaTH4eCKOM



MOJIENTM OT HATypHOW MOJEIM U OT CJOBECHOro (JIMTEPaTypHOIO) ONUCAHUS
oOBeKTa.

DTanbl KOMIIBIOTEPHOTO MOJEIUPOBAHMS: MOCTAHOBKA 3a/1a4M, MOCTPOCHHUE
MAaTeMaTH4YeCKOW MOJIENIH, POTpaMMHas peajin3anusi, TECTUPOBAHUE, IPOBEACHUE
KOMIIBIOTEPHOI'0 IKCIIEPUMEHTA, aHAJIN3 €0 PE3YJIbTATOB, YTOUHEHUE MOJIEIU.

AJITOPUTMBI U NPOrPaAMMHUPOBAHUE

Pa3pa0doTka aJJropuTMOB U POrpamMm

Pa3buenue 3amaun Ha nmoxazanauu. CocTaBiIEHUE AITOPUTMOB U MPOTPaMM C
VCIIOJIb30BAHUEM BETBIICHUM, LUKJIOB M BCIIOMOraTelIbHbIX AJTOPUTMOB IS
yOpaBJICHUS] UCHIONHUTENeM PoOOT WM ApyruMu HMCTIOTHUTENSIMH, TaKUMH Kak
UYepenaiika, YepTEXHUK U IPYTUMH.

Tabnuunble BenuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBIICHUE U
OTJIaJIKa TIPOTPAMM, PEAUTH3YIOIINX THUIIOBBIC AITOPUTMBI OOPAOOTKH OTHOMEPHBIX
YUCJIOBBIX MAaCCHBOB, Ha OJIHOM M3 S3bIKOB IporpammupoBanus (Python, C++,
[Tackanse, Java, C#, llIkoapHBIH ATTOPUTMUYECKUN SI3BIK): 3aMOJTHEHHE YUCIIOBOTO
MaccHBa CIIy4alHbIMU YKCJIAaMHU, B COOTBETCTBUU C (HOPMYJION WM MyTEM BBOJA
YHCEJl, HAXOXKJICHUE CYMMBI 3JIEMEHTOB MACCHBA, JIMHEWHBIN IMOWCK 3aJaHHOTO
3HAYEHHS B MACCUBE, OJACUYET JIIEMEHTOB MAaCCUBA, YIOBICTBOPSIOIIUX 33 JAHHOMY
YCIIOBUIO, HAXO0XKJIEHHWE€ MHUHHUMAJIBHOTO (MaKCHMAalbHOTO) 3JIEMEHTAa MAacCCHUBA.
CopTtupoBka maccusa.

O6paboTka MOTOKA JAHHBIX: BBIUMUCICHHE KOJUYECTBA, CYMMBI, CPEIHEro
apu(pMETHIECKOTO, MHUHUMAIHHOTO W MaKCHUMAJIbHOTO 3HAYEHUS DJIJIEMECHTOB
IIOCJIEIOBATENBHOCTH, YIOBJIETBOPSAIOIIUX 3aJaHHOMY YCJIOBHIO.

YupasJieHue

VYnpasnenue. Curnan. O6patHas cBsa3b. [logyueHne curHanoB ot HUppPOBBIX
JAaTYUKOB (KacaHWsi, pAacCTOSHUSA, CBETa, 3BykKa © jpyroro). Ilpumeps
UCIIOJIb30BaHUS PUHITMTIA OOPATHON CBSI3M B CUCTEMAaX YIIPABICHUS TEXHUICCKUMU
YCTPONCTBAMHU C MTOMOIIIBIO TATYUKOB, B TOM YHCIIe B POOOTOTEXHUKE.

[Ipumepsl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YIPABJICHHS JBUKEHUEM B
TPAHCIOPTHOM CHUCTEME, CBapoyHasi JIMHHUS aBTO3aBOJA, ABTOMATU3UPOBAHHOE
YIIPaBJIEHUE OTOIUIEHUEM JIOMA, aBTOHOMHAsl CUCTEMA YIIPABJICHUS TPAHCTIOPTHBIM
CPEACTBOM U JPYTUE CUCTEMBI).

HNudopManuoHHbIE TEXHOJOTUHT

JJIeKTPOHHBIE TA0JIHUIIbI

[TonsiTue 00 3MEKTPOHHBIX TaONHIaX. TUIBI JAHHBIX B AYEHKaX JIEKTPOHHOU
tabymmipl. PemaktupoBanne u QopmatupoBanue Tabmwi. BcrpoeHHbIe GyHKIIAN
JUISE TIONCKAa MaKCMMyMa, MHUHUMyMa, CYMMbl U CpPEIHEro apupMeTudecKoro.
CoptupoBka JaHHBIX B BbIIEIEHHOM aAuanasoHe. [loctpoeHue auarpamm



(ructorpamMma, KpyroBas JuarpaMma, ToueyHas auarpamma). BwiOop Tumna
JMarpaMMBl.

[IpeobpazoBanue popmyn npu kKonupoBanuu. OTHOCUTENbHAS, a0COMIOTHAS
U CMEILIaHHas ajipecalusl.

VY cnoBHbBIE BRIUMCICHUS B AJIEKTPOHHBIX Tabuiax. CyMMHUpPOBaHUE U TTOACUET
3HAYCHUH, OTBEUAIONIMX 3aJaHHOMY YycioBuio. OOpaboTka OOJBIIMX HAOOPOB
JNaHHBIX. YUCIEHHOE MOJEIMPOBAHUE B AJIEKTPOHHBIX TAOIUIAX.

NudopmannoHHble TEXHOJIOTHH B COBPEMEHHOM 001IeCTBE

Posb mHpOpPMAIIMOHHBIX TEXHOJIOTUN B Pa3BUTUU 3KOHOMHUKU MHpA, CTPAHBI,
perroHa. OTKpbIThIe 00pa30BaATENbHBIE PECYPCHI.

[Ipodeccun, cBs3anHble ¢ UHPOPMATUKONU U UH(DOPMAIIMOHHBIMUA TEXHOJIOTHUSMU:
BeO-AM3aliHEep, MPOrpaMMHUCT, Pa3padOTUYMK  MOOWIBHBIX  MPUIIOKEHHIH,
TECTUPOBIIUK, APXUTEKTOP MPOrPaMMHOT0 00eCTIeueHus], CIIEHUATUCT IO aHAIHU3Y
JaHHBIX, CHCTEMHBIH aIMUHUCTPATOP.



2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMUBI 110
NHO®OPMATUKE HA YPOBHE OCHOBHOI'O OBHIIEI'O
OBPA3OBAHMUSA

N3ydenne wuHOpMAaTUKM Ha YpPOBHE OCHOBHOIO OOIIEro 0O0pa3oBaHMs
HaIpaBJIeHO Ha JOCTIKEHHE OOYYaIOIUMHUCS JIMYHOCTHBIX, METANPEAMETHBIX U
IPEIMETHBIX PE3YyJIbTATOB OCBOCHHUSI COJEPIKAHUSI YIEOHOTO MpeMeTa.

JIMHHOCTHBLIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yNbTaThl WMEIOT HANpPaBICHHOCTh HAa peIICHHE 3a]ad
BOCTIMTAHUS, PA3BUTHS WU COIUANIM3AINHA OOYYaIOUINXCA CpPEACTBAMH Y4YEOHOTO
npeaMera.

B pesynpraTte usydyeHus WHGOPMATHKKA HA YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi y oOydyaronierocss 0yayT cOpMHUpPOBAHBI CIEAYIONINE JIMYHOCTHBIC
pe3yJIbTaThl B YACTH:

1) naTpUOTHYECKOr0 BOCTIMTAHMS

IIEHHOCTHOE OTHOIIICHHE K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAyYHOMY HACIIeJIMI0, IOHUMAaHWE 3Ha4YCeHUs] MHPOPMATUKU KaK HAYKH B KU3HU
COBPEMEHHOTO OOIIEeCTBa, BJIaJIECHUE IOCTOBEPHON HH(pOpMalUe O MepeloBhIX
MHUPOBBIX W OTEYCCTBEHHBIX JIOCTHIKCHHUSX B 00JacTH WHPOPMATHKU U
WH(OPMAITMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX O
1 poBoi TpaHchOpMaliu COBPEMEHHOTO O0IIECTRA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OpHUEHTAllMA Ha MOPAJbHbIE IIEHHOCTH U HOPMbI B CUTYaIIUSIX HPABCTBEHHOTO
BBIOOpa, TOTOBHOCTh OIIEHUBATh CBOE MOBEJCHUE U MOCTYIKH, a TAaK)Ke IMOBEICHNE
Y TIOCTYTIKHU JAPYTHUX JIFOJICH C MO3HUIINK HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM
OCO3HAHMUSI TIOCIEJCTBUNA TIOCTYNKOB, AaKTUBHOE HEMPUITHE aCOIUaIbHBIX
MIOCTYIIKOB, B TOM 4Hciie B IHTepHeTe;

3) rpa:kIaHCKOr0 BOCIIMTAHMS

NPEICTAaBIICHHE O CONMATBHBIX HOpPMax U TMpaBUaX MEXKITMIHOCTHBIX
OTHOIICHUH B KOJUIEKTHBE, B TOM YHCJIC B COITUATBHBIX COOOIIECTBaX, COOIIOICHNE
npaBuiI 0€30MACHOCTH, B TOM YHCJIE HABBIKOB 0€30MMACHOTO MTOBEJICHUSI B MHTEPHET-
cpelie, FOTOBHOCTh K pa3HOOOPa3HOl COBMECTHOM ESITEIbHOCTHU TP BHITIOJHEHUN
y4eOHBIX, MTO3HABATEIBHBIX 3aja4, CO3JaHUU yYEeOHBIX MPOCKTOB, CTpEMJICHUE K
B3aMMOINOHUMAHHUIO ¥ B3aMMOIIOMOIIM B TPOIECCEe ITOH y4eOHOUW AESITeNbHOCTH,
TOTOBHOCTH OIICHUBATh CBOE MOBEICHNUE W TIOCTYIIKA CBOMX TOBAPUIICH C MO3UIIUN
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBHUI MOCTYIIKOB;

4) HeHHOCTel HAYYHOT0 MTO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUYECKUX TpeAcTaBieHuid 00 uHdopMaimu,
UH()OPMAITMOHHBIX mporieccax " nH(OPMAITMOHHBIX TEXHOJIOTHSIX,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH W OOIIECTBEHHOM



MPAKTUKHU U COCTABJISIONIMX 0A30BYI0 OCHOBY JJIsl IOHUMAHMSI CYIIIHOCTH HAy4YHOU
KapTUHBI MUPA;

UHTEpEC K OOYYEHHI0 W TIO3HAHUIO, JI0003HATEIBbHOCTb, TOTOBHOCTh U
CIIOCOOHOCTh K €aMOOOpa30BaHHIO, OCO3HAHHOMY BBIOOpPY HANPABJICHHOCTH U
YpOBHSI 00yUYeHUS B JlaJbHEHIIIEM;

OBJIAJICHUE OCHOBHBIMM HAaBBIKAMHU HCCIIEJIOBATEIbCKON JIESTEIbHOCTH,
YCTAaHOBKAa HA OCMBICIEHHUE OIbITa, HAOMIOJEHUHN, MOCTYNKOB W CTPEMIJICHUE
COBEPILEHCTBOBATh IyTH JOCTH)KEHHUS WHIWBHUAYAJIbHOTO M KOJUIEKTUBHOIO
Oyaromnory4us;

c(hOpMHUPOBAHHOCTh MH(POPMALIMOHHON KYJIBTYpbl, B TOM YHKCJIE€ HAaBBIKOB
CaMOCTOATENbHON padOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOW JIUTEPATYPOU,
pPa3HOOOpa3HBIMU CPEACTBAMU HH(POPMALMOHHBIX TEXHOJOTHM, a TaKKE YMEHHs
CaMOCTOSITENIFHO OIpPENENATh 1eJId CBOEro oOydeHus, CTaBUTh U (HOPMYINPOBATH
i ceOs HOBbIE 3a/7ayd B yué€0e W IO3HaBaTEIbHOW NEATEIbHOCTH, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEH MMO3HABATEIILHON JESTENbHOCTH;

5) gpopmupoBaHus KyJbTYPHI 310POBbI:

OCO3HAaHHUE HEHHOCTH XU3HH, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3/10POBBIO,
yCTaHOBKAa Ha 370pOBBIM 00pa3 JKHW3HM, B TOM YHCJIE€ M 3a CUYET OCBOCHUS U
coOmro/IeHrs TpeOoBaHUM 0€30MacHOM IKCIUTyaTalui CPECTB UHPOPMALIMOHHBIX
Y KOMMYHHUKAIITMOHHBIX TEXHOJIOTUH;

6) TPy10BOI0 BOCIIUTAHMS:

UHTEpeC K MPaKTUYECKOMY H3y4YeHHIO mpodeccuii W Tpyaa B cdepax
npodeccruoHanbHOM NEeATENbHOCTH, CBSI3aHHBIX c UH(OPMATUKOH,
IPOrpaMMHUPOBAHUEM W HH(POPMAIMOHHBIMU TEXHOJIOTMSIMU, OCHOBaHHBIMH Ha
JOCTHKEHUSAX HAYKU MH(DOPMATUKU U HAYYHO-TEXHHUYECKOTO MPOTpecca;

OCO3HaHHBIA BBIOOP W TOCTPOCHHE HHJMWBHUAYaJIbHOM  TPAEKTOPUU
o0pa30BaHMsl U )KU3HEHHBIX IJIAHOB € YYETOM JIMYHBIX U OOILECTBEHHBIX HHTEPECOB
U TOTPEeOHOCTEHH;

7) 3K0JIOTH4eCKOr0 BOCIIMTAHUS:

OCO3HaHHWE TrJI00aJbHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M MyTel ux
pelieHuss, B TOM 4YHCIE€ C YYETOM BO3MOXKHOCTEH WHGOPMAIMOHHBIX H
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) amanranuu o0yuyarouerocss K N3MEeHSIOIUMCH YCJIOBHSAM COIMAILHOM
U NIPUPOJAHOM Cpeabl:

OCBOCHHME OOYYaIOIIMMHUCA COLMAIBHOTO OIBITa, OCHOBHBIX COLMAIbHBIX
poJIel, COOTBETCTBYIOIIMX BEAYILIEH NEITEIIbHOCTH BO3pacTa, HOPM W IPaBUII
OOIIECTBEHHOTO MOBEIeH!Us, (DOPM COLIMAIBHON KU3HU B TPYyMIaxX U cOOOIIECTBAX,

B TOM YHKCJIE CYIIECTBYIOIIHUX B BUPTYaAJIbHOM IIPOCTPAHCTBE.
METAITPEAMETHBIE PE3YJIbTATDBI



MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS MpOorpamMMbl MO UHGOpMaTHKE
OTpa)Xal0T  OBJIAJICHUE  YHUBEPCAIbHBIMU  y4E€OHBIMU  JIEUCTBUSIMU  —
MO3HAaBaTEIbHBIMU, KOMMYHUKATUBHBIMU, PETYJIATUBHBIMU.

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA

Ba3oBble Jlornveckue AeiicTBUA:

YMEHHE ONpEeNeNiTh TMOHATHs, CcO3[aBaTh OOOOIIEHUs, YCTaHaBJIUBATbH
aHaJIOTUH, KJIacCU(PUIIMPOBATh, CAMOCTOSITENILHO BBIOMPATh OCHOBAHUS U KPUTEPUU
Ui Kiaccu(uKalyuy, yCTaHAaBJIMBATh NPUYMHHO-CIICIACTBEHHBIE CBA3H, CTPOMTH
JIOTUYECKUE PACCYXKACHUS, JIeTaTh YMO3AKIIOUEHHUsS! (MHIyKTUBHbBIE, 1€TyKTUBHbIC
Y 110 AaHAJIOTHH) U BBIBOBL;

YMEHHE CO3/1aBaTh, MPUMEHITh M MPEoOpa3OBbIBATh 3HAKM U CHUMBOJIBI,
MOJIEJIM U CXEMBI JJIsl pelIeHHs Y4eOHbIX U MO3HABATEIbHBIX 3a7a4;

CaMOCTOATENIbHO BBIOMpATh CHOCOO pernieHus yueOHoU 3aiayu (CpaBHUBATh
HECKOJIbKO BapHAHTOB PEIICHMs, BBIOMPATh HamOoJiee MOAXOIAIMNA C y4ETOM
CaMOCTOATEJIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBrble ncciienoBare/bCKue 1eMCTBUA:

(opMyIupoBaTh BONPOCHl, (UKCHUPYIOIIME pa3pblB MEXKIY pPEATbHbIM U
KEJAaTeJIbHBIM COCTOSIHUEM CUTYyalUd, 00bEKTa, U CAMOCTOSITEIbHO YCTaHABIUBATD
HCKOMOE U JIaHHOE;

OLIEHHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTHh MH(POPMALUIO, MTOTYUCHHYIO
B XO/JI€ UCCIICI0BAaHNUS;

IPOrHO3UPOBATh BO3MOXKHOE JaJIbHEMIIee pa3BUTUE MPOLIECCOB, COOBITHI U
UX TOCJHEACTBUS B QHAJIOTMYHBIX WJIM CXOJHBIX CUTyalUsiX, a TAKKE BBIJBUIaTh
MPEONIOKEHNs 00 UX PA3BUTHUU B HOBBIX YCIOBUAX M KOHTEKCTaX.

Pabora ¢ undgopmanueii:

BBIBIISITh JeQUIUT HH(OpPMALMM, JAHHBIX, HEOOXOAUMBIX ISl PEIICHHUS
IIOCTABJICHHON 33/1a4;

OPUMEHSTh PA3JIMYHbIE METOJbl, MHCTPYMEHTbl M 3alpoChl MpPU MOUCKE U
orOope MH(QOpPMAUMK WM JaHHBIX M3 HCTOYHUKOB C YYETOM MPEMTIOKEHHOU
yueOHOM 3aJjauM U 3aJaHHBIX KPUTEPHUEB;

BbIOMpaTh, aHAIU3UPOBATh, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
uH(pOPMAIINIO Pa3IMYHbIX BUAOB U (POPM IIpeICTaBIICHNUS;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMy  NpeACTaBICHUS
uHGOpMallMl U WUIIOCTPUPOBATH pelIaeMble 3aladll HECIO0XHBIMU CXEMaMH,
auarpaMMaMu, WHOM TpaduKoil 1 UX KOMOWHAIUSAMY;

OLICHHMBATh HAAE&KHOCTh MH(OpPMALMM IO KPUTEPHUSIM, MPEITIOKEHHBIM
y4uTeneM Wik CPOpMYITHUPOBAHHBIM CAMOCTOSTENIbHO;

3¢ (PEeKTUBHO 3aITOMUHATH U CHCTEMATH3UPOBATh HHPOPMALIHIO.



KoMmyHuKkaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeiCTBUSA

Oo0uienue:

COTIOCTABIIATh CBOM CYXACHHS C CYKICHUSMH JIPYTUX YYACTHUKOB JTHAJIOTa,
0OHapyKUBaTh Pa3IMUNE U CXOJCTBO MO3UITUH;

myOJUYHO TPEICTABIATh PE3YJIbTAThl BHIMOJIHEHHOTO OMBITAa (IKCIIEPUMEHTA,
UCCIIEJIOBAHUSI, IPOEKTA);

CaMOCTOSITENIbHO  BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4ETOM 3ajad
MPEe3eHTAIlMd U OCOOCHHOCTEW ayJUTOPUU U B COOTBETCTBHH C HHM COCTaBIISThH
YCTHBIC U TUCbMEHHBIE TEKCTHI C UCTIOJIB30BAHUEM WITIOCTPATUBHBIX MaTEPUATIOB.

CoBMmecTHasI 1eSITeJIBHOCTD (COTPYAHMYECTBO):

MOHWMAaTh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHIAWBUIYJTLHON
paboThl TIPW pENIEHWH KOHKPETHOW MpOoOJEMbl, B TOM YHCJIE TPH CO3JTaHHU
UH(OPMAITMOHHOTO MTPOIYKTA;

NPUHUMATh 11€7b COBMECTHONW WH(GOPMAIIMOHHON NEATEeNbHOCTH IO cOopy,
oOpaboTke, mnepeaade, ¢opManu3aluu HHPOPMALMK, KOJJIEKTUBHO CTPOUTH
JNEUCTBUS MO €€ JNOCTHKEHUIO: pacipedesisiTh PO, JOTOBapUBaThCs, 00CYKIaTh
MPOIIECC U Pe3yJIbTaT COBMECTHOU pabOTHI;

BBITIOJIHATH CBOIO 4YacTh paboThl ¢ uHpopMmainuend win HHPOPMAIMOHHBIM
POJIYKTOM, JOCTUTasi KAa4eCTBEHHOTO pe3yJibTaTa IO CBOEMY HANpPaBJICHHUIO U
KOOPJIMHUPYSI CBOM JICHCTBHS C IPYTUMHU WICHAMH KOMAaHIbI;

OLICHUBATh Ka4y€CTBO CBOETO BKJIaJa B OO MH(POPMALIMOHHBIN NPOAYKT 110
KPUTEPUSM, CAMOCTOSITEIILHO CPOPMYTUPOBAHHBIM YIYACTHUKAMH B3aUMOJICHCTBUS;

CpaBHUBATh pE3yJbTaThl C MCXOMHOW 3aJaueldl W BKJIAJ] KaXXJOro dJieHa
KOMaHJIbl B JOCTH)KEHUE PE3YyJIbTATOB, Pa3AeyiiATh c(epy OTBETCTBEHHOCTU U
IIPOSIBJIATh TOTOBHOCTH K TIPEIOCTABJICHUIO OTUETA TIEPE]T TPYTIIOH.

PeryisiTuBHbIC YHUBeEPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISITh B JKM3HEHHBIX M YYEOHBIX CHUTYyallUsX MTpoOJieMbl, TpeOyroliue
pelICHMUS;

OpPUEHTUPOBAThCA B PA3IUYHBIX MOAXOAAaX K MPUHATHIO PELICHUM
(MHIUBUAYAJIbHOE MPUHATHUE PEIICHUM, IPUHSATHE PEIICHUI B TPYTIIE);

CaMOCTOSATENIbHO COCTaBJISTh AJITOPUTM pEeUIeHUs 3ajauyu (WIM €ro 4acTh),
BBIOMpaTh CIOCOO pelieHusl yueOHOM 3ajauu ¢ Y4ETOM HUMEIOIIUXCA PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBaTh IMIpeiJiaraéMble BapUAHTHI
PELLICHNI;

COCTABJISITh TUIAaH JEWCTBUM (TJIaH peaiu3aliil HAaMEYEHHOrO alropuTMa
pelieHust ), KOPPEKTUPOBATH MIPEAJIOKEHHBINA AJITOPUTM C YUETOM MOTYyUEHUSI HOBBIX
3HaHHUI 00 U3y4aeMOM OOBEKTE;



Jenatb BBIOOP B YCIOBUAX MPOTUBOPEUYMBOM uHGoOpManuu U Opath
OTBETCTBEHHOCTb 32 PEILIECHUE.

CamMokoHTpOJIBb (pediiexcus):

BJIQ/IETh CIIOCOOAMH CAMOKOHTPOJIS, CAMOMOTHBAIIUU U PEIICKCUN;

JlaBaTh OIIEHKY CUTYAIlUH U MpeAJiaraTh TUIaH €€ U3MEHEHUS;

YYHUTHIBATh KOHTEKCT U MPEIBUETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh
Opu peuieHUH ydeOHOW 3a7aud, aJanTHpOBaTh pEIICHWE K MEHSIOMUMCS
00CTOSITEILCTBAM;

OOBSCHATh  TPUYMHBI  JOCTHXKEHUS  (HEHOCTHKEHHUS)  pe3yJbTaToB
UH(OPMAIIMOHHON JIeATeNIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY ONBITY, YMETh
HaXOJWUTb MO3UTUBHOE B MIPOU3OIICAIICH CUTYaIlHH;

BHOCUTH KOPPEKTUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSATEIBCTB,
WU3MEHHBIINXCS CUTYAIlUi, YCTAHOBIIEHHBIX OMMOOK, BOSHUKIIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETTU U YCIOBHUSM.

IMONMOHATbHBIN HHTEJUIEKT:

CTaBUTH ce0s1 HA MECTO APYroro 4eloBeKa, MOHUMATh MOTUBBI U HAMEPEHUS
JPyTOTO.

IIpunsaTHE ceds U APYrUx:

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJMPOBATH BCE BOKPYT JIaXKe B YCIOBUSX
OTKPBITOT'O AOCTYyNA K JII0OBIM 00bEMaM UH(POPMALIUH.

HHPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 7 kJjacce y oOyuaromierocs OyayT chOpMUPOBaHBI
CJIEYIOIINE YMEHHUS:

MOSICHSITh HA MPUMEPAX CMbBICI MOHATUN «MHGOpMAIIHS, «HTHPOPMAIIMOHHBIN
npouecc», «o0paboTka HHPOpMaLUM», «XpaHEHHE HH(OpMalUWy», «Iepenaya
uHbOpMaLIUNY;

KOAMPOBaTh M JIEKOAMPOBATH COOOIIEHUS TIO 3aJaHHBIM TpaBUIIAM,
JIEMOHCTPUPOBATH TOHUMAHUE OCHOBHBIX MPUHITUIIOB KOAUPOBaHUS WH(POpMAIIUU
Pa3IUYHOM MPUPOJIBI (TEKCTOBOM, TpadUuecKoi, ayimuo);

CpaBHUBATh JJIMHBI COOOINCHWM, 3allMCAaHHBIX B Pa3JIMYHBIX aj(aBHTaX,
OTIEpUpPOBATh E€AMHULIAMU H3MEpeHHs] HH(OpPMAIMOHHOTO 00BEMa M CKOPOCTHU
nepenayn JaHHbIX;

OIICHUBATh W CPaBHUBATH pPa3MEpPbl TEKCTOBBIX, TpadUUYECKUX, 3BYKOBBIX
daiinoB 1 Buaeodaiion;

INPUBOJNUTH TPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHUsS U TIepenayu
nH(OpMAaITH, CPaBHUBATH UX KOJWYECTBEHHBIE XapaKTEPUCTUKH;

BBIJICNIATh OCHOBHBIC JTalbl B UCTOPHHM W TOHUMATh TEHACHIIMU Pa3BUTHS
KOMIIBIOTEPOB U IPOIPaMMHOT0 0OeCTeueHus;



[OJIy4aTh U UCIOJIb30BaTh MH(POPMALIMIO O XapaKTEPUCTUKAX IEPCOHAIBHOTO
KOMITBIOTEpPA U €ro OCHOBHBIX 3J€MEHTax (Mpoleccop, OMepaTUBHAS MaMSTh,
JOJITOBPEMEHHAs! IaMsITh, YCTPOMCTBA BBOAA-BhIBOJIA);

COOTHOCHUTh XAPaKTEPUCTUKU KOMIIBIOTEPA C 3aJadyaMH, PEHIa€MbIMHU C €r0
IOMOILIBIO;

OpUEHTHUPOBATbCS B HEPAPXUUYECKOM CTPYKType (HalIoBOi CHUCTEMBbI
(3anmuchiBaTh moJiHOe uMs (aitna (kartanora), nmyTh K ¢ainy (katajaory) o
UMEIOLIEMYCS ONMUCAHHIO (HalIOBON CTPYKTYyphl HEKOTOPOTro HMH(OPMAIKOHHOTO
HOCHTEJIA);

pabotatb Cc (aiuIoBOl CHUCTEMOM NEPCOHAIBHOIO KOMIIBIOTEpPA C
UCII0JIb30BaHUEM Tpaduueckoro uHTepdeiica, a UMEHHO: CO3/1aBaTh, KOMUPOBATh,
nepemMeniarb, NepeMMEHOBBIBaTh, YAAIATh U apXUBUPOBATH (Dailjibl U KaTaJIOTH,
UCII0JIb30BaTh aHTUBUPYCHYIO IIPOTPaMMYy;

IPEICTABIATh PE3YJIBTATHI CBOECH AESITEIBHOCTU B BUJIE CTPYKTYPUPOBAHHBIX
WITIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUNHBIX TPE3CHTALINN;

uckatb uHpopmaiuio B MIHTepHere (B TOM UHMCIE, MO KIIOYEBBIM CI0BaM, IO
M300paKEHHIO), KPUTUYECKH OTHOCHUTHCS K HaWJIEHHOM MH(pOpPMALMH, OCO3HaBas
OMAaCHOCTb JUIsl JIMYHOCTH M OOIEeCTBa pPACIpPOCTPaHEHHs] BPEJOHOCHOU
UH(POpPMAIUH, B TOM YHCJIE SKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOIO XapaKTepa;

MOHUMATh CTPYKTYPY aIpecOB BEO-pECypCoB;

UCII0JIb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHHKAIHIA;

coOmoaary TpeOoBaHUS OE30MaCHOM SKCIUTyaTallid TEXHUYECKUX CPEICTB
MHPOPMAIIMOHHBIX M KOMMYHMKAI[MOHHBIX TEXHOJOTUHM, cOOJI0AaTh CETeBOU
ATUKET, 0a30Bble HOPMBbI HMH(OPMALMOHHOW STUKM U IpaBa mpu paboTe c
OPWIOKEHUSIMU Ha JIOOBIX ycTpoilicTBax U B MHTepHeTe, BbIOMpaTh Oe30macHbIe
CTpaTEruu NOBEACHUS B CETH;

OPUMEHATh METOAbl NPO(QUIAKTUKA HETaTHMBHOIO BIIMSHUSA  CPEJACTB
MH(POPMAIIMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJIOTUH Ha 3/I0POBBE MOJIb30BATENS.

K konHmy oOyuyenuss B 8 kuacce y oOyuaromierocs OyayT cQOpMHUPOBaHBI
CIEAYIOIINE YMEHUSA:

HOSICHATH Ha IPUMEpax pa3indrs MEXAy NO3UIIMOHHBIMU M HEITO3ULIMOHHBIMU
CHUCTEMaMU CUUCIICHUS;

3anuchiBaTh W cpaBHMBATh Lenble uyncaa or 0 mo 1024 B pasnuusbIX
MO3UIIMOHHBIX CHUCTEMaX CcyucjieHus (C ocHoBaHUAMHU 2, 8, 16), BBIOIHATH
apudmeTnyecKue onepanu HaJl HUMH;

PacKpbIBaTh CMBICI TOHSTHM «BBICKa3bIBAHHUEY», <JIOTMUYECKas OIEpaLus»,
«JIOTUYECKOE BBIPAKEHUE);

3aIMChIBATh JIOTUYECKHE BBIPAKEHUS C HCHOJB30BAHUEM JAU3BIOHKIIUM,
KOHBIOHKIIMM W OTPULIAHUS, ONPEAENIATh WUCTUHHOCTH JIOTMYECKUX BBIPAKECHUH,



€CJIM M3BECTHBI 3HAYCHHS] UCTUHHOCTHU BXOISIIMX B HErO0 MEPEMEHHBIX, CTPOUTH
TaOIUIbl ICTUHHOCTH JIJIs1 IOTUYECKUX BBIPAKCHUM;

pPacKpbIBaTh CMBICH TMOHATHI «UCIIOJHUTEINbY, «AJITOPUTMY, «IIPOTpaMMa,
MOHUMAs PA3HUITY MEXK]y YIOTPEOJICHUEM ITHX TEPMUHOB B OOBIIECHHOMN peun U B
uH(pOpPMaTHKE;

OTMCBIBATDH AJITOPUTM PEIICHUS 3a/1a4l Pa3IUYHBIMU CIIOCOOAMH, B TOM YHCJIE
B BUJIC OJIOK-CXEMEI,

COCTaBIISATh, BBIMIOJIHATH BPYYHYIO U Ha KOMITBIOTEPE HECIOKHBIC AITOPUTMBI
C UCIOJIb30BAHUEM BETBIICHUI U LIUKJIOB JIJIs1 yIIPABJICHUS UCIIOTHUTEISIMH, TAKUMU
kak Po6ot, Uepenamika, UepTéxHUK;

UCIIOJIb30BaTh KOHCTAHTBI U TEPEMEHHBIEC PA3IUYHBIX TUIIOB (YHUCIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), @ TAK)KE€ COJACPIKAIINE UX BBIPAXKEHUS, UCTIOJIb30BAThH
ornepaTop MpUCBauBaHMUS;

UCIIOJIb30BaTh MPHU pa3padOTKe MporpamMM JIOTUYECKHUE 3HAYEHUs, ONeparuu
Y BBIPA)XXEHUS C HUMU;

aHAJTM3UPOBATh MPE/JI0KEHHBIC aJITOPUTMBI, B TOM YHUCJIE OMPEACIATh, KaKue
pe3yJbTaThl BO3MOXKHBI MPU 3aJJaHHOM MHOXECTBE UCXOJIHbIX 3HAYCHU;

co3/laBaTh U  OTJaXWBaTh MPOrpaMMbl HAa  OJHOM W3  SI3bIKOB
nporpammupoBanusi  (Python, C++, [Ilackans, Java, C#, IlkonbHbId
AnroputMudecKuil SI3bIK), peaNM3yIONIUe HECI0XKHBIE aJTOPUTMbI 00pPaOOTKH
YUCJIOBBIX JAHHBIX C HCIOJIb30BAHUEM IIMKJIOB W BETBJICHUW, B TOM YHCIE
peanu3yroe MpoBEpPKY AECTUMOCTUA OJHOTO II€JIOr0 YKCIlia Ha APYroe, IpPOBEPKY
HATYpaJbHOTO YKCIIa HA TIPOCTOTY, BbICNIEHUS (P U3 HATYPAIIBHOTO YHUCIIA.

K xonmy oOydyenuss B 9 kiacce y oOydaromerocs OyayT cQOpMUPOBAHBI
CJIEIYIOIME YMEHUS:

pa3OuBaTh 3a/Jaud Ha TOJ3aJa4l, COCTAaBJISATh, BBINOJIHATH BPYUHYIO M Ha
KOMITBIOTEPE HECJIOKHBIC AJITOPUTMBI C MCIOJIH30BAaHUEM BETBIICHHH, IUKJIOB U
BCIIOMOTATEIbHBIX aJTOPUTMOB ISl YIPaBJICHUS HUCIOTHUTEISIMU, TaKUMHU Kak
Po6ot, Uepenamika, UepTéxHuK;

COCTaBIISATh M OTJIAXKUBATh MPOTPAMMBI, PEAIU3YIOLINE TUIIOBBIE AIITOPUTMBI
00pabOTKM YHCIOBBIX TMOCIEIOBATEIBHOCTEH WM OJHOMEPHBIX UHCIOBBIX
MacCHBOB (TTOMCK MaKCHUMYMOB, MUHUMYMOB, CYMMBbI WJIM KOJIMYECTBA AJIEMEHTOB
C 3a/IaHHBIMU CBOMCTBAaMU) Ha OJJHOM U3 513bIKOB ITporpammupoBanus (Python, C++,
[Tackans, Java, C#, llIkoapHBIH ANTOpUTMUYECKUN S3BIK);

PacKpbIBaTh CMBICT TOHATUNA «MOJEIbY, «MOJCITHUPOBAHUE», OMPEACISATh
BUJIbI MOJIEJIEH, OIEHMBATH aJ€KBATHOCTb MOJEIHU MOJICIUPYEMOMY OOBEKTY U
LEJSIM MOJIETUPOBAaHUS;

UCIIOb30BaTh rpadbl U JIEPEBbS JJIsi MOJEIUPOBAHUS CUCTEM CETEBOM H
UEPAPXUIECKON CTPYKTYPBHI, HAXOUTh KpaTyaimii myTh B Tpade;



BBIOMpATH CIIOCOO MPEACTABICHHS JAHHBIX B COOTBETCTBUM C MOCTaBICHHON
3ajayed  (TaOnuIpbl, CXeMbl, TrpaduKd, JUarpaMMbl) C  HCIOJIb30BAaHUEM
COOTBETCTBYIOIIMX IPOrPAMMHBIX CPEACTB 0OPAOOTKH JAHHBIX;

WCIIOJIB30BaTh  DJCKTPOHHBIC TAOMUIBI JJis  OOpabOTKHM, aHanmM3a U
BU3YaJIM3alMK YUCIOBBIX JAHHBIX, B TOM YKCJIE C BbIICJICHUEM JHarna3oHa TaOIHIlbl
U YIIOPSA0YMBAHUEM (COPTUPOBKOI) €ro AJIE€MEHTOB;

cO37aBaTh U MPUMEHSTH B 3JIEKTPOHHBIX Ta0IMIAX (GOPMYJIbI IJIs1 pACYETOB C
MCIIOJIb30BaHMEM BCTPOEHHBIX apudmerndeckux (QyHKIMA (CyMMHpPOBAHHE U
NoJCYET 3HAYEHUH, OTBEUAIOIIMX 33JaHHOMY YCIIOBUIO, Cpe/lHEe apu(hMETHIECKOE,
MOMCK MAKCUMAJIbHOTO U MUHUMAJIHLHOTO 3HAUEHHUS ), a0COIFOTHOM, OTHOCUTEIHHOM,
CMEILIaHHOM aJipecanuy;

MCIIOJIB30BaTh AJIEKTPOHHBIE TAOIUIBI ISl YUCIEHHOTO MOJEIMPOBAHUS B
MPOCTHIX 3a7auax U3 pa3HbIX MMPEIMETHBIX 00JacTel;

UCIIOJIb30BaTh ~ COBPEMEHHBIE  HHTEPHET-CEPBHCHI (B TOM  4HCIE
KOMMYHUKAIIMOHHBIE ~CEPBUCHI, OOJAaYHbIe XPAHWIMINA JAHHBIX, OHJIAWH-
nporpaMmbl (TEKCTOBbIE M TIpaUUecKue pPenakTopbl, cpeAbl pa3paboTKH)) B
y4eOHOM ¥ MOBCETHEBHOM IE€SITEILHOCTH;

NPUBOJIUTH NPUMEPHl HCIOJNB30BAHUS TE€OMH(POPMAIMOHHBIX CEPBUCOB,
CEPBUCOB TOCYJIapCTBEHHBIX YCIYyT, 00pa3oBaTelbHBIX cepBHCOB HMHTepHeTa B
y4eOHOM U MOBCEAHEBHOMN JIEATEIILHOCTH;

MCII0JIb30BaTh Pa3JIMYHbIE CPEICTBA 3aIUTHI OT BPEAOHOCHOTO IPOrPaMMHOTO
o0ecreueHusl, 3alUIIaTh NEPCOHATBHYI0 HH()OPMAIUIO OT HECAHKIIMOHUPOBAHHOTO
JOCTyMa M €ro MocieICTBUM (pa3rialieHus, OAMEHbI, YTPaThl JAHHBIX) C YUYETOM
OCHOBHBIX  TEXHOJIOTMYECKUX U  COLMAIBbHO-TICUXOJOTUYECKUX  ACIEKTOB
ucrnoyib3oBaHusi cetu MHTepHeT (ceTeBas AaHOHMMHOCTb, LHUGPOBOU ClEe,
AyTEHTHYHOCTh CyOBEKTOB U PECYPCOB, ONMMACHOCTh BPEAOHOCHOT0O KO/A);

pacro3HaBaTh MOMBITKU U MPEAYyNIPEkAaTh BOBICUCHHE Ce0 U OKPYKAIOIINUX
B JICCTPYKTHBHBIE U KpUMHHAJIbHBIE (DOPMBI CETEBOM AaKTMBHOCTH (B TOM YHCIIC
K1OepOyJUTUHT, (DUIIIMHT).



3. TEMATUYECKOE INIAHUPOBAHUE C YYETOM PABOYEN
ITPOI'PAMMBI BOCIIUTAHUA

7 KIIACC
KoauvecTtBo | JyekTpoHHBbIE HM(POBbHIE
Nen/m | Tema ypoka 4acoB o0pa3oBaTe/IbHbIE
pecypchbl
Komneiotep — yHUBepcanbHOE
BBIYHMCIIUTEIIHOE YCTPOMCTBO,
bubnuoreka [IOK
1 paboTaroriee Mo nporpamme. 1
https://m.edsoo.ru/8al1521d2
TexHuka 6€30MacHOCTH U MpaBuia
paboThI Ha KOMITBIOTEPE
) Hcropust 1 cOBpeMEHHbIE | bu6mmoreka [JOK
TEHAEHIIUU Pa3BUTHS KOMIIBIOTEPOB https://m.edsoo.ru/8al523ee
[Iporpammuoe obecnieueHue
bu6mmoreka [IOK
3 koMIbroTepa. [ IpaBoBas oxpana 1
https://m.edsoo.ru/8a152826
porpamMM U JaHHBIX
4 @aiinbl 1 nanku. OCHOBHBIE 1 bubnuoteka [IOK
orepanuu ¢ (paisamMu 1 narnkamu https://m.edsoo.ru/8al52a74
ApxuBanys TaHHBIX.
P bubmuoreka [IOK
5 Hcrnonbs3oBaHue NporpaMm- 1
https://m.edsoo.ru/8al52cfe
apXHUBaTOPOB
6 KommnbrorepHbie BUPYCHI U | bu6mmoreka [IOK
AHTUBUPYCHBIE IPOTPAMMBI https://m.edsoo.ru/8al52f74
. Komnsrorepnsie cetu. [louck | bu6mmoreka [JOK
uHpopmanuu B cetn IHTEpHET https://m.edsoo.ru/8a153244
CepBHCHI HHTEPHET-KOMMYHHUKAITUH.
g CereBoii aTuket. CTpareruu | bubmuoreka [IOK
0€30MacHOro MOBEICHUS B https://m.edsoo.ru/8a153460
HNutepnere
bubmuoteka [JOK
9 Nudopma aHHbIE 1
HGopMAIIAA 1 aHHb! https://m.edsoo.ru/8a161966
bu6mmoreka LIOK
10 HHupopmaninoHHbIE Mporece 1
HOPMALHOHHEIE MPOLECCE! https://m.edsoo.ru/8al61e2a
Pa3znoo06pasue A3b1K0B U an(haBUTOB.
bubnuoreka [IOK
11 EctectBennble u popmaibHbIe 1
https://m.edsoo.ru/8al61fec
SI3BIKA
JIBonuHbIi andaBuT. Bu6 OK
12 [TpeoOpaszoBanume m0O0ro anpaBuTa 1 nomoreka I

K ABOUYHOMY

https://m.edsoo.ru/8a162186




HpeI[CTaBJ'IeHI/Ie JaHHBIX B

but6mmoreka [IOK
13 KOMIIBIOTEPE KaK TEKCTOB B
https://m.edsoo.ru/8a162316
JBOMYHOM ali(haBUTe
14 Enuauner namepenus nadopManm bubnuoreka IIOK
U CKOPOCTH MEpefavy TaHHbBIX https://m.edsoo.ru/8a16249¢c
KonupoBanue TekcTOB.
but6mmoreka [IOK
15 PaBHOMEpHBIE 1 HEpAaBHOMEPHBIE
https://m.edsoo.ru/8a1625f0
KOJIbI
16 JlekoqupoBaHue COOOIICHUIA.
WNudpopmannoHHblii 00bEM TEKCTA
17 Hudposoe npeacrapnenue bu6mmoreka [IOK
HETNPEPHIBHBIX JIAHHBIX https://m.edsoo.ru/8a162848
Konupoanue npera. OnieHka
18 MH(POPMALIMOHHOTO 00BEMA bu6nmoreka LIOK
rpau4ecKux JaHHbIX IS https://m.edsoo.ru/8al1629¢ec
pacTpoBOTo U300paKEHUS
but6moreka [IOK
19 K
OAUPOBANHE SBYKA https://m.edsoo.ru/8al62b72
Pe3epBHblii ypok «KoHTpoabHast
" but6moreka [IOK
20 pabora o reme "[IpencraBnenue
" https://m.edsoo.ru/8a162d02
uHpopmarmu'y
TekcToBbIe TOKYMEHTHI, UX BBOJ U
O A bu6mmoreka [JOK
21 pPEIaKTUPOBAHUE B TEKCTOBOM
https://m.edsoo.ru/8al62e7e
nporeccope
” DopMaTUPOBAHUE TEKCTOBBIX bubmuoreka LIOK
JIOKYMEHTOB https://m.edsoo.ru/8al62fe6
” [TapameTpsl crpannnbl. CIUCKH U bu6nmmoreka [JOK
TaOJIHIIBI https://m.edsoo.ru/8a1632d4
24 BcTaBka HETEKCTOBBIX 00BEKTOB B bubnuoreka [IOK
TEKCTOBBIE IOKYMEHTBI https://m.edsoo.ru/8al1632d4
HuTennexTyanbHble BO3SMOXKHOCTH
25 COBPEMEHHBIX CUCTEM 00pabOTKH
TEKCTOB
O060011IeHIEe U CUCTEMAaTH3AITHS
N bu6mmoreka [JOK
26 3HaHuM no teme «TexkcToBeie
https://m.edsoo.ru/8al1635¢2
JIOKYMEHTBI
7 I'paduueckuii penakrop. PacrpoBbie bu6nuoreka [IOK
PUCYHKH https://m.edsoo.ru/8a163874
)% Onepanuu pegakTupOBaHUs bu6nmmoreka [JOK

rpaduueckux 0ObHEKTOB

https://m.edsoo.ru/8a1639d2




but6mmoreka [IOK

2 B 1
? eKTopHas rpadKa https://m.edsoo.ru/8a163b30
O00011IeHNE U CUCTEMATH3ALIUS
3HaHui 1o Teme «KoMmnbrorepHas
but6mmoreka [IOK
30 rpa¢ukay. [IpoBepounas padora / 1
. https://m.edsoo.ru/8al6404e
Bcepoccuiickas npoepouHas
pabora
PesepBHbIil ypok. O0001mIeHHE 1
a1 CUCTeMAaTH3AIIHsI 3HAHHH / 1 bubnuoteka [IOK
Bcepoccuiickas npoBepoyHas https://m.edsoo.ru/8al164828
pabora
0 [ToaroToBKa MyJIbTUMETUHHBIX | bu6mmoreka [JOK
MIPE3CHTALINI https://m.edsoo.ru/8al642c4
o0OaBneHNE Ha Claii
33 f HMOBU3YaIIbHBIX aII[-IHI)IX 1 bubamorexa [OK
YA 4 A ’ https://m.edsoo.ru/8al64472
AHUMAIIH U TUTIEPCCHUTOK
O00011eHrEe U CUCTEMAaTU3ALIIS
. . bubnuoteka [IOK
34 3HaHUH 110 TeMe «MyJIbTUMe THITHBbIE 1
https://m.edsoo.ru/8al164652
MIPE3CHTAIIIDY
OBILEE KOJIMYECTBO HACOB 10 34

[NPOTPAMME




8 KVIACC

DJIeKTPOHHBbIE
KoauyectBo wnpposrIe
o0pa3oBaTre/ibHbIE
Nen/m  Tema ypoka 1acos pecypebi
Bcero
1 Heno3uuroHHbIe ¥ TO3UIIMOHHBIE 1 bubnuoteka [JOK
CUCTEMBI CUUCIICHUS https://m.edsoo.ru/8a1649e0
bubnmoreka [JOK
2 Pa3BepnyTas ¢popma 3anucu yucia 1 hitps://m.c dsoi_.[ru 18al64ba2
JIBon4Has cuctema CHUCIICHHUS.
3 Apudmerndeckre oneparum B 1 buomorexa [IOK
TBOHHHOM CHCTEME CHHCICHHS https://m.edsoo.ru/8a164d96
4 BocbemepuuHas cucreMa curciIeHus 1 bubamorexa LOK
https://m.edsoo.ru/8a165296
5 [llecTHaauarepuyHas cucrema 1 bubmmoreka LIOK
CUUCIICHHS https://m.edsoo.ru/8al6549¢
6 O06001IeHEe U cUCTEMAaTHU3aWs 3HAaHNUI 1 but6mmoreka [IOK
1o Teme «CUCTEMBI CUUCTICHUS» https://m.edsoo.ru/8al6564¢
7 Jlornyeckue BbICKa3bIBaHUS 1 bubmmorexa LOK
https://m.edsoo.ru/8al657fa
2 Jloruueckue oneparuu «uy», KU, | bu6nunoreka [JOK
«HE» https://m.edsoo.ru/8a165b56
9 OnpeneneHre UICTUHHOCTH COCTaBHOTO 1 bubnuoteka [JOK
BBICKa3bIBaHUS https://m.edsoo.ru/8al65cf0
10 TabauIbl HICTHHHOCTH 1
bubnuoreka [JOK
i Jlorieckite deMeHTb! ! https://m.edso;_.[ru/ 8al65e94
2 KonTponbHas paboTa 1o teme 1 bubnuoteka [JOK
«DNeMEeHThI MAaTEMaTUYECKOM JIOTHUKH https://m.edsoo.ru/8al78c38
13 [Tonstue anropurma. Mcnonuurenu | bubmmoreka LIOK
aJlrOpUTMOB https://m.edsoo.ru/8a17949e
14 CoiicTBa anroputma. CriocoObl 3arucu 1 bu6muoreka L{IOK
ajropuTMma https://m.edso0o.ru/8a179606
15 ANTOpUTMUYECKAsI KOHCTPYKIIUS |
«crnenoBanuey. JINHEHHBIN alrOpuT™M
16 ANTOpuUTMUYECKAsI KOHCTPYKLINS 1

«BCTBJICHUC) . ITIOJIHAA 1 HCIIOJIHAA




hopMbI

17 ANTOpUTMUYECKAS] KOHCTPYKIIUS bu6mmroreka IIOK
«ITOBTOPEHHE) https://m.edsoo.ru/8a17998a
18 dopmaabHOE UCTIOTHEHNE aIrOpUTMa bubmorexa [OK
P P https://m.edsoo.ru/8al79aac
Pa3paboTka HECIIOKHBIX aJITOPUTMOB C
19 HCIIOJIb30BAHUEM ITUKIIOB JIJIS bubmuoreka [IOK
ynpaBieHus: opMaaIbHBIMU https://m.edsoo.ru/8al79%¢lc
VCITOJTHUTEIISIMHU
Pa3paboTka HECIIOKHBIX aJTOPUTMOB C
20 WCII0JIb30BAHUEM ITUKIIOB U BETBJICHUM bubmuoteka [IOK
JUTS yripaBiieHus popMaabHBIMU https://m.edsoo.ru/8al79%¢lc
WCTIOTHUTEIISIMHU
21 BrinosiHeHne airoputMoB bubmorexa [OK
P https://m.edsoo.ru/8al7a06a
O06o01enre u cucTeMaTH3alus 3HaHUHA
bubmuoreka IIOK
22 1o TeMe «VICIIOIHUTENH U aNTOPUTMBI.
https://m.edsoo.ru/8al7al8c
ANTOPUTMUYECKHE KOHCTPYKITHI
” A3k mporpamMMupoBanus. Cucrema
MIPOrPaMMHUPOBAHUS
24 ITepemennbie. OniepaTop NprUCBavBaHUSA
25 [IporpamMMupoBaHme THHEHHBIX
aIrOPUTMOB
%6 Pa3zpaboTka mporpamMm, copepskammx
OTepaTop BETBICHUS
27 Juanorosas oTiagka nporpamm
28 [ukn ¢ ycnmoBueM
bu6mmoreka IIOK
29 HKJI C TIEpEMEHHOMN
1 p https://m.edsoo.ru/8al 7ac4a
Bbub6mmoreka IIOK
30 O6paboTka CHUMBOJILHBIX JAHHBIX
P a https://m.edsoo.ru/8al7ad6c
O06o01IeHre U cucTeMaTH3aIUs 3SHAHUN
a1 0 TeMe «SI3bIK MporpaMMHUPOBAHUS bubmuoreka IIOK
[IpoBepounas padota / Beepoccuiickas https://m.edsoo.ru/8al7ae8e
poBepoYHas pabora
PesepBHelit ypok. O6o01IeHue U
0 cHUCTeMaTH3aIusl 3HAHUW U YMEHUH 110 bubnunoreka [IOK
Kypcy HHpOpMaATHKH 8 Kiacca / https://m.edsoo.ru/8al7b456
Bcepoccuiickas nmpoBepouHas pabota
3 Ananus anroputMoB. OnpeaeneHue bubmuoreka [IOK

BO3MOXKHBIX PE3YJIbTAaTOB pabOTHI

https://m.edsoo.ru/8al7afa6




ajiropuTrMma 1pHu 3ailaHHOM MHOKCCTBEC
BXOIHBIX JaHHBIX

AHanu3 anroputmoB. OnpeneneHue
34 BO3MOXHBIX BXOJHBIX JAHHBIX,
NPUBOIAIINX K JAHHOMY PE3yJIbTaTy

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

34




9 KUIIACC

DJIeKTPOHHBbIE
udpoBbIe
KoaunuecTBo unpp
4ACOB o0pa3oBaTre/ibHbIE
Ne n/m Tema ypoka pecypesl
Bceero
1 I'mo6anpnas cets MHTEpHET. IP-anpeca 1 bubnuoteka [JOK
y3510B. bonbuime nanubie https://m.edsoo.ru/8al7b578
bubnuoreka IIOK
2 HndopmanrionHas 0e301acHOCTD 1
(popma https://m.edsoo.ru/8al7b690
VYder noHATHs 00 UHPOPMAMOHHOM
3 0€30MacHOCTH NP CO3JITaHUU | bubnmoreka [JOK
KOMILUTIEKCHBIX HH()OPMAITHOHHBIX https://m.edsoo.ru/8al7b7bc
O00BEKTOB B BUJI€ BEO-CTPAHUI]
bubnuorexa [JOK
4 Bunpl nesteasHocTu B cet UHTEpHET 1
ARLA p https://m.edsoo.ru/8al 7b8e8
OO0nayHbIe TEXHOJIOTUH.
. bubnuorexa [JOK
5 Hcnonws3oBanue oHnaiH-oduca 1is 1
https://m.edsoo.ru/8al7bale
pa3pabOTKH JOKYMEHTOB
O0o001IeHNEe ¥ cUCTeMaTU3alus 3HaHUH
o TemaMm «I mobanbHas cetb HTEpHET
bubnuorexa [JOK
6 U cTpaTeruu 6e30MacHOro MOBEACHUS B 1
§ https://m.edsoo.ru/8al7bb36
Hely», «PaboTa B mH(DOpMAITMOHHOM
MIPOCTPAHCTBEY
7 Moaenu 1 MOJETUPOBAHUE. 1 but6mmoreka [JOK
Knaccudukanmmn moaeneit https://m.edsoo.ru/8al7be06
bubnunoreka [JOK
8 TabanyHable MOAETHA 1 3
https://m.edsoo.ru/8al7c04a
Pa3zpaboTka ogHOTa0IMYHON Oa3bl
9 naHHbIX. CocTaBlIeHUE 3aMPOCOB K 0aze 1
JTAHHBIX
I'pad. BecoBas marpuna rpada. {nuna
10 MyTH MEXTy BepIInHamu rpada. |
Brruucnenue konmuecTsa myTei B
HaIpaBJIEHHOM aIMKINYECKOM rpade
1 Hepeso. [lepeGop BapuaHTOB C 1
MTOMOIIIBIO JIepeBa
bub6auoreka IIOK
12 MaremaTrnueckoe MOJIETUPOBAHUE 1 1

https://m.edsoo.ru/8al7¢392




OTansl KOMIIBXOTCPHOI'O

bu6mmoreka [IOK

13
MOJEIUPOBAHU https://m.edsoo.ru/8al7c4aa
O06o001IeHre U cHCTeMaTU3alus
14 sHanuid. KoHTposapHas paboTa o reme bubnmoreka [IOK
«MopenupoBaHue KaK METO/ https://m.edsoo.ru/8al17c¢9c8
MO3HAHUS
Pazbuenue 3a1aun Ha MOA3a0a4u.
15 CocraBiieHHE aITOPUTMOB B TIPOTPaMM bubmuoreka [IOK
C UCIIOJIb30BAaHUEM BETBIICHUHM, ITUKIIOB https://m.edsoo.ru/8al7cb12
¥ BCIIOMOTaTeJIbHBIX allTOPUTMOB
bu6mmoreka IIOK
1 O
6 AHOMCPHBIC MACCHBET https://m.edsoo.ru/8al7cc3e
17 TunoBbie anropuT™MbI 00padOTKH bubnuoreka [IOK
MaCCHUBOB https://m.edsoo.ru/8al7¢d60
18 CopTtupoBka MaccuBa
bubmuoreka [IOK
19 O6pad
PAbOTHA HOTOKA NAHHBIX https://m.edsoo.ru/8al17d01c
O060061IeHre U cucTeMaTu3anus
20 3Hanuii. KontpoiapHas paboTa o reme bu6nuoreka [IOK
«Pa3paboTka anropuTMoB 1 https://m.edsoo.ru/8al7d1ca
TIPOTPaMM)»
bu6mmoreka IIOK
21 . .00
Yupasnenue. Curnan. O0patHas CBS3b httos://m.edsoo.ru/Ral 7d4d6
bu6mmoreka IIOK
22 Po6
ODOTHSHPOBAHHBIC CHCTEMPI https://m.edsoo.ru/8a17d602
” OneKTpoHHbIE TaOMUIbl. THUITBI TaHHBIX bubmmoreka LIOK
B SYEMKaX IEKTPOHHON TaOIUIIbI https://m.edsoo.ru/8a17d710
24 PenaxktupoBanue u hopmMaTupoBaHUe bubnmnoreka [IOK
TabIHII https://m.edsoo.ru/8a17d832
Bcerpoennble pyHKIMH I TOMCKA
25 MaKEI/IM Ma SI)I/}IIHI/III;I/I M'f CYMMBI U bubmmorera [IOK
M yma, €y https://m.edsoo.ru/8a17d990
cpenHero apupMeTuyecKoro
%6 CopTtupoBka 1 GUIBTPALKS JAHHBIX B bubnuoteka [IOK
BBIJEJIEHHOM JHaIa3oHe https://m.edsoo.ru/8al7db70
7 [TocTpoenue nuarpamMm u rpa)uKoB B bubnunoreka [IOK
3JICKTPOHHBIX TaOJIHIIAX https://m.edsoo.ru/8al7¢08e
)% OTtHocuTenbHast, a0CONMOTHAS U bubnuoteka [IOK
CMEIIaHHasA aJpecanus https://m.edsoo.ru/8al7e2b4
29 VYcnoBHBIE BEIUUCTICHUS B bu6nuoreka [IOK
AJICKTPOHHBIX TaOJIUIIAX https://m.edsoo.ru/8al 7e6ba
30 O6paboTka 60JbIINX HAOOPOB TAHHBIX bubmuoteka [IOK




https://m.edsoo.ru/8al7e87c

31 YuciieHHOe MOJENMPOBAaHUE B 1 bubnmoreka [JOK
AIIEKTPOHHBIX TAOIUIIAX https://m.edsoo.ru/8al7eaca
0 O06o001IeHre U CHCTeMaTU3alis] 3HAHUIA | bubmuoreka [IOK
1o TeMe «DJIEKTPOHHBIE TaOIHUIIBI» https://m.edsoo.ru/8al7ec3c
Poinb nHGOpMaIMOHHBIX TEXHOJOT U B
33 aSBI/ITI/I(IE BII)(OHOMI/IKI/I MUpa, CTPaHbI 1 bubmorexa [OK
P pa, 1P ’ https://m.edsoo.ru/8al 7ed54
peruoHa
PesepBublii ypok. O000IICHHE 1
P P bubmuoreka IIOK
34 cucremarnzanusi. Utoropoe 1

MIOBTOPEHUE

https://m.edsoo.ru/8al7eebc

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

34







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJLHOM ITPOI'PAMMBI

7 KIIACC

Kon
MPOBEPSIEMOro
pe3yJabTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

1

ITo Teme «{upoBast r(paMOTHOCTH»

1.1

[losicHaTs Ha mpuMepax CMBICT TOHATHH  «uHpOpPMALIUY,
«MH(QOPMAIIMOHHBIN  mporecey,  «obOpaboTka  WHpOpMAITUN,

«XpaHeHue HHPopMaIUny, «Iepeaada nHHOpMaIII»

1.2

[IpuBoauTh mpHUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHUS W
nepeaayn  WHQGOpPMAIMM, CPaBHUBATh WX  KOJIMYCCTBEHHBIC

XaAPaKTCPUCTUKHU

1.3

[lonyyatp W wucHonab30BaTh HMHPOPMAIUIO O XapaKTEPUCTUKAX
MEPCOHAIIBHOIO  KOMIBIOTEpPA M €r0  OCHOBHBIX  3JIEMEHTax
(mpomeccop, omepaTHBHas MaMsTh, JOJITOBPEMEHHAsl MaMSTh,

YCTpONCTBA BBOJJA-BHIBO/IA)

1.4

COOTHOCHUTH XapaKTCPUCTUKU KOMIIBIOTEpA C 3ala4aMi, pCIIaCMbIMHA

C €ro IIOMOIIBIO

1.5

OpueHTHPOBATHCS B UEPAPXUUECKON CTPYKType (ailyioBOi CHCTEMbI
(3armuchIBaTh MOJTHOE UMS (aiiia (kaTajora), myTh K Gaiiay (KaTanaory)
M0 UMEIONIEMYCS OINHUCAHUIO0 (aAIOBOM CTPYKTYpbl HEKOTOPOTO

MH(POPMAITMOHHOTO HOCHUTEIS)

1.6

PaGorare c ¢aitioBoil cucTeMoil NMEPCOHAIBLHOTO KOMIIBIOTEpPA C
HCIOJIb30BAHUEM rpauueckoro uHTepdeiica: CO3/1aBaTh
(KOHI/IpOBaTI), nepemMeniaThb, NEPCUMCHOBEIBATD, YAQAJIATH u

ApXUBUPOBATH (baﬁﬂbl MU KaTaJlIoru, HCIOJIb30BaTb AHTUBUPYCHYIO

IIporpammy)

1.7

Uckare unpopmanuio B MHTepHETE (B TOM YHUCIE MO KIFOUYEBHIM
CJIOBaM, MO U300pa)keHHI0), KPUTHUECKH OTHOCUTHCS K HalIeHHOM
nH(pOpMAaIUY, OCO3HABATh OMACHOCTH IS JIMYHOCTH M OOIIECTBa

pacnpocTpaHeHUs BpEAOHOCHOM uWHGOpMalMu, B TOM YHUCIE




9KCTPEMHUCTCKOI0 U TEPPOPUCTHUECKOTO XapaKTepa

1.8

[ToHMMATh CTPYKTYpY aJIpecoB BEO-peCcypcoB

1.9

Hcnonb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKALUN

1.10

Cobmronate TpeOoBaHUS 0€30MacHON SKCIUTyaTallMd TEXHUYECKHUX
CpeacTB MH(GOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH,
coOyroaTh CEeTeBOM ATHUKET, 0a30Bble HOPMBI HMH(MOPMAIIMOHHOMN
STHKH U TIPaBa Mpu paboTe ¢ MPUIIOKEHUSIMH Ha JIFOOBIX YCTPOWCTBAX

B HHTepHeTe, BBI6I/IpaTL 0e30macHbIE CTpAaTCruu noBCACHUA B CCTU

1.11

[IpumeHsTh METOABI NPOPUIAKTUKY HETATUBHOTO BIHUSHUS CPENICTB
MH(OPMALIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTUI Ha 3/I0POBHE

T10JIB30BaTECIIA

[To Teme «TeopeTnueckre OCHOBBI HHYOPMATHKI

2.1

KoaupoBate 1 nekoaupoBaTh COOOLIEHHS IO 3aJJaHHBIM IPaBUJIaM,
JIEMOHCTPHPOBATh MMOHMMAHUE OCHOBHBIX MPUHIMIIOB KOAMPOBAHUS
UHPOPMALIMU  PA3TUYHON TPUPOABI (TEKCTOBOH, TpadUUecKon,

ayJImo-)

22

CpaBHMBaTh JUIMHBI COOOIEHUWH, 3alHCaHHBIX B  Pa3IHMYHBIX
asnaBuTaX, ONIEPUPOBATH EAMHUIIAMH U3MEPEHUS HH(OPMAITHOHHOTO

00BEMa U CKOPOCTH Mepeaun JaHHbBIX

23

OneHuBaTh W CpaBHMBATh pa3Mepbl TEKCTOBBIX, I'padUUECKUX,

3BYKOBBIX (paiiioB 1 Buaeodaiion

Ilo Teme <<I/IH(1)OpMaI_II/IOHHBIe TCXHOJIOI'»

3.1

[IpencraBnsate  pe3ynbTaTbl  CBOEM  JIEATEILHOCTH B BHUJE
CTPYKTYPHUPOBAHHBIX WJUTFOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJbTUMEIUNHBIX TPE3CHTALINI

8 KVIACC

Kon
NMPOBEPSIEMOro
pe3yJabTara

IIpoBepsiemble npeMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPpaMMbl OCHOBHOT0 00111€ero 00pa3oBaHus

1

IIo Teme «TeopeTI/I"IGCKI/IC OCHOBBI I/IH(I)OpMaTI/IKI/I»

1.1

IlosicHsaTe Ha npuMepax pasjimuuda MCXKAYy IMO3UIUOHHBIMU U

HCEIIO3UIITMOHHBIMHU CUCTEMAaMU CUUCIICHUSA




1.2

3anuchIiBaTh U CpaBHUBATH Lienble yncia oT 0 1o 1024 B pa3nnyHbIx
MMO3UIIMOHHBIX CHUCTEMax CUYucaeHUs (¢ ocHoBaHusMHU 2, 8, 16),

BBITTOJIHATH apI/I(i)MeTI/ILIGCKI/Ie onecpanr HaJ HUMHA

1.3

PaCKpBIBaTB CMBICT  TIOHSTHUH «BBICKAa3bIBAHUC), «JIOru4YcCKasd

orepanus, «<JIOrM4€CKOC BLIPAKCHUC)

1.4

3anucrIBaTh JJOTHUYCCKHUC BBIPpAXCHUA C HUCITIOJIB30BaHNEM
AU3BIOHKINHY, KOHBIOHKIIUKA U OTpULAHUSA, OIPCACIATH HCTUHHOCTD
JJOTHUYCCKUX BBIpa)KCHHﬁ, €CJIM HM3BCCTHBI 3HAUYCHUSA HWCTHHHOCTHU
BXOJAIIHUX B HCI'O ICPEMCHHLBIX, CTPOUTDH Ta6J'II/II_IBI NCTUHHOCTH IJIA

JIOTUYECKHUX BBIPAKEHUI

[To TemMe «ANTOpUTMBI U TPOrPAMMHUPOBAHUE)

2.1

PackppiBaTh  CMBICT = TIOHSTHA  «UCTIOJHUTENBY»,  «aITOPUTMY,
«rporpamMmay, MOHUMAas Pa3HUIy MEXAy YHNOTpEOIEHHUEM STUX

TEPMHHOB B OOBIICHHOH peun U B uHGOpMaTUKE

22

OnuceIBaTh AJITOPUTM PCHICHUS 3aJa4U pa3JIMYHbIMU CHOCO6aMI/I, B

TOM YHCJIE B BUJC OJIOK-CXEMBI

23

CocTaBiisTh, BBINOJHATH BPYUYHYIO M Ha KOMIIBIOTEPE HECIIOKHbIE
AJITOPUTMBI C UCTIOIB30BaHUEM BETBICHUM U IUKJIOB IS YIIPABICHUS

HUCIIOJIHUTCIIIMHA

24

Wcnons30BaTh KOHCTAHTBI H NEPEMCHHBIC  PA3JIMYHBIX THUIIOB
(‘—II/ICJ’IOBBIX, JJOTNYCCKUX, CI/IMBOJ'IBHBIX), a TaKXKE COACPKAIIHUE HX

BBIpAXCHUA, UCITIOJIb30BATL OIICPATOP IIPHUCBAMBAHUSA

2.5

Hcnons3oBaTh npu pa3pa60TI<e nporpamMm JIOTUYCCKUC 3HAYUCHUA,

OI€panyvu U BbIPpAXKCHUA C HUMU

2.6

AHanu3upoBaTh  NPEJIOKEHHBIE  AITOPUTMBL, B TOM  4YHCIE
ONpEACIIATh, Kakhe pPe3ylabTaTbl BO3MOXKHBI IIPU  3aJaHHOM

MHOXKECTBC UCXOJHBIX 3HAYCHUH

2.7

Co3naBaTh W OTJ@XHBaTh MPOTPAMMbl Ha OJHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, Tlackans, Java, C#, [lIkonbHbII
ANTOpUTMUYECKUM SI3BIK), peanu3ylolue HECIIOKHBIE AlITOPUTMBbI
00pabOTKM YHCIIOBBIX [JIaHHBIX C HCIOJb30BAHUEM IIHKJIOB |
BETBJICHUI, B TOM YHUCJIE€ PEANU3YIOLIUE MPOBEPKY JAETUMOCTH OJJTHOTO
LEJ0ro 4Yucia Ha JApyroe, MPOBEPKY HATYpPaJIbHOIO 4YHCIA Ha

IpOCTOTY, BBIACIICHHUA I_II/I(bp N3 HATYpPaAJIbHOTI'O YHCiia




9 KNIIACCA

Kon
NMpoBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJILHON NPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1

ITo Teme «I{udpoBast rpaMOTHOCTE)»

1.1

Hcnonb30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM 4MCIE
KOMMYHUKAI[IOHHBIE CEPBUCHI, OOJayHble XPaHWJIMIIA JaHHBIX,
OHJIAMH-TIPOTPaMMBbI (TEKCTOBBIE M TpaUuecKue pelaKkTOPhl, CPEIbI

pa3paboTKH) B y4eOHOM 1 TTOBCEHEBHOM IEATEILHOCTH

1.2

[IpuBomuTh  TWpUMEPHI  HCIONB30BAHHUS  TCOMH(POPMAIIMOHHBIX
CEPBHCOB, CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, 00pa3oBaTelbHBIX

cepBrcoB MHTepHETa B yueOHOMN U MTOBCETHEBHOM NEATEIILHOCTH

1.3

Hcnonb30BaTh pa3nuyHble CPEACTBA 3aIIMTHl OT BPEIOHOCHOTO
MIPOrPaMMHOTO obecrieyeHus, 3alUIIaTh MEPCOHANBHYIO
vHpOpMALIMIO OT HECAHKIMOHUPOBAHHOTO JIOCTyMa H  €ro
MOCNEACTBUM (pa3rialleHus, MOAMEHbI, YTPaThl JaHHBIX) C YYETOM
OCHOBHBIX  TEXHOJIOTHUYECKHX U  COIUAIBHO-TICUXOJIOTHYECKUX
aCIEeKTOB HCIONb30BaHus ceTh MHTepHeT (ceTeBas aHOHMMHOCTD,
uu(ppoBOH clle]], ayTEHTUYHOCTh CyOBEKTOB U PECYPCOB, OMACHOCTH

BPEJOHOCHOTO KOJ1a)

1.4

PacrioznaBaTh MOMBITKM M NPENyNpexaaTh BOBJIEUYEHHE ceOs U
OKpY’KaIOIIMX B IECTPYKTUBHBIE U KPUMUHAIIbHBIE (POPMBI CETEBOM

aKTUBHOCTH (B TOM 4YuCIIe KHOEpOYIIHHT, (DUIITHHT)

[To Teme «TeopeTnueckrie OCHOBBI HH()OPMATHKI

2.1

PackppiBaTh  CMBICI  TOHATHH  «MOJEIB»,  «MOJEITUPOBAHUE,
ONpeACNsATh BUJIBI MOJEJCH, OLICHWBATh aJ€KBAaTHOCTH MOIEIH

MOACIINPYEMOMY O6’beKTy " OCJisIM MOJCIIMPOBAaHUA

22

Hcnonp3oBate rpadbl U JepeBbs Ui MOJICTUPOBAHHS CHCTEM

CETEBOM U MEPAPXUUYECKOU CTPYKTYPhI, HAXOAUTh KpaT4yalIlIhi IMyTh

B rpade

[To TeMe «ANTOPUTMBI U TPOrPAMMHUPOBAHUE)

3.1

Pa3zouBats 3a1a4U Ha oJA3agavuu, COCTABJIATDH, BBIIIOJIHATE BPYYHYHO
U Ha KOMIBIOTEPEC HCCIOKHLBIC aJTOPUTMbI C HCIIOJIB30BAHUCM

BeTBJIeHHﬁ, IHUKJIOB U BCIIOMOTI'aTCIBbHBIX AJIr'OPUTMOB JJIA




YHpaBJICHUA UCTTOJIHUTCIIIMU

32

CocTaBiiTh M OTJIAXKUBAaTh IPOrPaMMBbl, pPEANTNU3YIOLIUE THUIIOBbIE
QITOPUTMBl  00pabOTKM YHCIIOBBIX IOCIEJOBATENBHOCTEH WK
OJTHOMEPHBIX  YHMCJIOBBIX  MAacCHMBOB  (IIOMCK  MAaKCHUMYMOB,
MUHHMYMOB, CYMMbl HJIM KOJIMYECTBA 3JIEMEHTOB C 3aJJaHHBIMU
CBOWCTBaMHM) Ha OJTHOM U3 SI3BIKOB IporpammupoBanus (Python, C++,

[Tackainp, Java, C#, llIkonpHBIH ATTOPUTMUYECKUN SI3BIK)

[To Treme «MH(DOpMaLIMOHHBIE TEXHOIOTHM»

4.1

BreiOupats crnoco® TpencTaBiICHHS JTaHHBIX B COOTBETCTBHU C
MOCTaBIEHHOW 3amaueit (TalOauIbl, cXeMbl, TpaduKy, JUarpamMmbl) C
WCIIOJIb30BAHUEM  COOTBETCTBYIONIMX TMPOTPAMMHBIX  CPEIICTB

00pabOTKH TaHHBIX

4.2

Hcronb30BaTh 3JIEKTPOHHBIE TAOMUIBI JUIsi 0OpaOOTKH, aHaM3a H
BI/I3yaJ'II/ISaI_[I/II/I YHUCJIIOBBIX JaHHBIX, B TOM 4YHCJIC C BbIACICHUCM
JIUana3oHa TaONMIBl W yHOPSIOYMBAaHUEM (COPTHPOBKOHM) €ro

9JICMCHTOB

43

Co3naBaTh U MPUMEHSATH B JJEKTPOHHBIX Tabiunax (HopMysbl s
pacuéToB C MCHOJb30BAaHUEM BCTPOEHHBIX apU(PMETHUYECKUX
¢GyHKIMH (CyMMHpOBaHME W MOJCYET 3HAYECHUH, OTBEYAIOLIUX
3aJJaHHOMY  YCJIOBHMIO,  CpeAHee  apupMeTHyecKoe,  IOHMCK
MaKCUMaJbHOIO W MHUHUMAJIbHOIO 3HAa4YeHMs), aOCOIIOTHOH,

OTHOCHUTEJIBHOM, CMEIIaHHOW aJipecaluu

44

Hcnonp30BaTh OJICKTPOHHBLIC Ta6JII/IIII)I JJLL YHUCJIICHHOI'O
MOACIIMPOBAHUA B IMPOCTBIX 3aJadax H3 PpPa3HbIX IIPECAMCTHBIX

oOmacreit




ITPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

7 KIIACC

Kon

HpOBepHeMbIﬁ IJIEMEHT COAECPKAHUA

1

[{udpoBasi rpaMOTHOCTH

1.1

Kommnbrotep — yHHBepCaabHOE BBIUUCIUTENIBHOE YCTPOMCTBO, paboTarolee 1o
nporpamme. THUIBI KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOECHHBIE
KOMIIBIOTEPBI, CyNEepKOMIIbIOTEphl. MoOunpHbIe ycTpolcTBa. TexHuka

0C30IMacHOCTH U IIpaBHUjia pa6OTBI Ha KOMIIBIOTCPEC

1.2

OcHOBHbIE KOMIIOHEHTHI KOMIIbIOTEpa U HX Ha3HaueHue. IIpoueccop.
OnepaTuBHass M JOJITOBPEMEHHAs IMaMsATh. YCTPOMCTBAa BBOJIa M BHIBOJA.
CeHcopHBIi BBOJI, TaTYMKH MOOUIIBHBIX YCTPOMCTB, CPEACTBA OMOMETPHUECKOM

ayTeHTU(UKALINU

1.3

HcTopus pa3BUTHSI KOMIIBIOTEPOB U MporpaMMHoOro obdecneuenus. Ilokonenus
KOMIBIOTEpOB.  COBpEMEHHBIE  TEHICHUUM  PA3BUTHUS  KOMIIBIOTEPOB.
Cynepkommnbrotepsl. [lapamuienbHble Bbrancienus. [lepcoHanbHblil KOMITBIOTED.
ITponieccop u ero XapakTepUCTHKH (TaKTOBas 4YacToTa, pa3psAHOCTD).
OneparuBHas namaTh. [lonroBpemeHHas naMaThb. Y CTpOCTBa BBOJA U BBIBOJIA.
OOBEM XpaHUMBIX JaHHBIX (OIE€paTHBHAS NAMATh KOMIIBIOTEPA, HKECTKUN JUCK
U TBEPAOTENIbHBIA HAKOMUTENb, TOCTOSIHHAS MAaMATh CMapT(OHA) U CKOPOCTh

J0CTyna JJ1d pa3jIndHbIX BUIOB HOCHUTEIICH

1.4

IIporpaMmMHOe  oOecriedeHne KommbioTepa. llpukiagHoe mnporpammHoe
obOecneuenue.  CucremMHoe  mporpamMMHoe — oOecnedeHue.  CucTeMbl
nporpammupoBanusi. [IpaBoBast oxpaHa mporpaMMm W JIaHHBIX. becriaTHeie U

yCII0BHO-0OecIuaTHbie Mporpammbl. CBOOOAHOE MPOrpaMMHOE 0OecTieueHne

1.5

@aiinel u nanku (katanorn). Tunsl daiinoB. CBoiicTBa ¢aiaoB. XapakTepHbIe
pa3Mepsl GaillioB pa3TUYHBIX TUNOB (CTpaHUIA TEKCTa, SJIEKTPOHHAS KHUTA,

dororpadus, 3anKch NECHH, BUACOKIIUII, TOJIHOMETPAXHBIN (PHIBM)

1.6

[Tpunuune! noctpoenust (ainoBbix cucteMm. llomHoe ums daiina (mankw,

karasora). [1yTe k Qaiiny (mamnke, karanory)

1.7

daitnoBeiii MeHeKep. PaboTa ¢ daiinamu u mankamu (KaTajgoramu): CO3JIaHue,
KOIUPOBaHUE, IIEpEMEIICHHE, TICPEHMEHOBAHNE U yIajcHue (DAJIOB U Aok

(xaranoroB). [louck ¢aiaoB cpeacTBaMu ONeparmOHHON CUCTEMBI

1.8

ApxuBanus 1aHHbIX. Mcrionb30BaHNue NporpaMm-apXruBaTopoB




1.9

KoMmnbrorepHsie BUPYCHI M APYTHe BPEJOHOCHBIE TPpOrpaMMel. [IporpaMMmel [uis

3alIUTBI OT BUPYCOB

1.10

O0bennHEeHNE KOMITBIOTEPOB B ceTh. CeTh HTepHET. BeO-cTpanuia, BeG-cailT.
Crpykrypa azmpecoB BeO-pecypcoB. bpaysep. IlouckoBreie cuctemsl. Ilomck
nH(pOpMalMK MO KJIIOYEBBIM CJIOBaM U IO H300paxeHuo. J[0CTOBEpHOCTH

uHpopManuu, noiyyeHHoi nuz Murepuera

COBpeMeHHLIC CCPBHUCHI I/IHTepHCT-KOMMyHI/IKaL[I/Iﬁ

CereBoil aTHKET, 0230BbIe HOPMBI HH()OPMALIMOHHON STUKHU U TpaBa MpH padoTe

B cetu UnTepHer. CTparerun 6e3onacHoro noseneHus B Minrepuere

TeopeTndeckrie 0OCHOBBI HH()OPMATHKH

2.1

Wudpopmanuss — OJHO U3 OCHOBHBIX TIOHATUH COBPEMEHHOW HAyKH.
Wudopmanus kak CBeJICHUS, IPeTHA3HAYCHHBIC JIJIs1 BOCTIPUSATHS YSIIOBEKOM, U
uHdopMalMsg  KaKk  JIlaHHble, KOTOphle MOTYT OBITh  00paboTaHBI

ABTOMATU3HPOBAHHOMN CUCTEMOM

22

JIMCKpEeTHOCTh MaHHBIX. BO3MOKHOCTh OMUCAHUS HEMPEPHIBHBIX OOBEKTOB H
MIPOIIECCOB C TMTOMOIIBIO JUCKPETHBIX NaHHBIX. MH(DOpMaIMOHHBIE MPOIIECCH —

MPOIIECCHI, CBSI3aHHBIE C XpaHEHHEM, TPeo0pa3oBaHUEM U Nepeaueii JaHHBIX

23

CumBon. Andasut. MomHocTs andasura. PasnooOpasue S3bIK0B U angpaBUTOB.
EcrecTBenHble U (hopMasbHBIC SI3BIKH. AJI(ABUT TEKCTOB Ha PYCCKOM SI3BIKE.
JBonunslit andasut. KonndecTBo BCEBO3MOMXKHBIX CIIOB (KOJOBBIX KOMOWHAIINIA)
(UKCUpOBaHHOW UMHBI B ABOWMYHOM andaBute. I[IpeoOpazoBanue m1000TO
anaBuTa K ABOUYHOMY. KOJIMuecTBO pa3anyuHbIX CIOB (PUKCUPOBAHHOM JJIMHBI

B ajipaBUTE OMPENEIEHHON MOIITHOCTH

24

KomupoBanue cuMBOJIOB OAHOTO ai(aBUTa C TIOMOIIBIO KOJOBBIX CJIOB B

JIpyrom andaBuTe, KoJ10Bas TaOJIMIIA, JCKOIUPOBAHHE

25

JBonunblii koxa. IIpeacTaBieHre AaHHBIX B KOMIBIOTEPE KaK TEKCTOB B

JIBOMYHOM ajQaBuTe

2.6

NudopmannonHbiii 00bEM JaHHBIX. BUT — MUHUMAaJIbHAS €IMHUIIA KOJTUYECTBA

nH(popMaluu — IBOWYHBIN pa3psan. baiit, kunobaiit, merabaiT, ruradait

2.7

CKOpOCTB nepeaaun HOaHHbIX. EI[I/IHI/ILU:I CKOpOCTH HeCpcaavyn JOaHHBIX.

Hckaxxenue nundopmanuu npu nepeaaye

2.8

Konunposanue texcroB. PaBHoMepHsblii koa. HepaBHoMepHsblii koa. KoanpoBka
ASCII. Bocbmubutneie xonupoBku. Ilonartue o koaumpoBkax UNICODE.

JlekogupoBaHue  COOOLIEHWH C  WCHOJNB30BaHWEM  PaBHOMEPHOTO U




HEpaBHOMEPHOTO Koza. MIHpopMamoHHbIi 00bEM TEKCTa

OOmiee npezacraBieHne 0 NU(POBOM MPEACTABICHUH ayIHOBU3YaTbHBIX U

29 JIpYruX HempepblBHbIX AaHHbIX. KoaupoBanue uera. LlBeToBbIE MOAEmH.
Monens RGB. I'ny6una koguposanus. [lanurpa
PactpoBoe u BektopHOE mpejctaBiieHue u3obOpakenuid. [Iukcens. Onenka
2.10 nHOpMaMOHHOTO  O00BEMaA  rpaduueckux  JaHHBIX JJII  PacTPOBOTO
HU300paKeHUs
KonupoBanue 3Byka. Pa3psaHocTs u yactoTa auckperuzauuu. KommuuectBo
2.11 KaHanoB 3amucu. OlleHKa KOJIWYECTBEHHBIX IapaMeTpOB, CBA3aHHBIX C
NPEJCTaBICHUEM U XPaHEHUEM 3BYKOBBIX (haiiioB
3 WNudopmaninoHHbIE TEXHOJIOTUU
a1 TekcToBble NOKYMEHTBI M UX CTPYKTYpHBIE 3J€MEHTHI (CTpaHuua, ad3arl,
' CTpOKa, CJIOBO, CUMBOJI)
35 TekcToBbI IpolEecCOp — HHCTPYMEHT CO3[aHUs, pPEIAKTUPOBAHUS U
' dbopmaTtupoBanus TekcToB. [IpaBuia Habopa TekcTa
PenaktupoBanue tekcra. CpoiictBa cumBoioB. lpudt. Tunsl mpudron
33 (pyOsienble, ¢ 3acedykamMu, MOHOIIMPUHHEIE). [lomyXUpHOE W KypCHBHOE
' Hauepranue. CBoiicTBa a03ameB: TpaHUIIBI, a03aI[HBIA OTCTYI, WHTEPBAI,
BbIpaBHHBaHKE. CTUIIEBOE (JOPMATUPOBAHHE
3d CrpykrypupoBaHue UHPOpPMALUM C TIOMOIIBIO  CIMCKOB M  TaOuIl.
' MHoroypoBHeBble ciucKU. JJo0aBieHne TabauIl B TEKCTOBBIE IOKYMEHTBI
15 BceraBka m3obpaxkeHuili B TEKCTOBbIE NOKyMeHThl. OOTekaHue H300pa)keHUi
' TeKcToM. BkitoueHre B TEKCTOBBIN IOKYMEHT AuarpamMmm u GopmyJ
16 [TapameTpsl cTpaHMIbl, HyMmepauus crTpaHul. JloOaBieHue B JOKYMEHT
' KOJIOHTHUTYJIOB, CCBLJIOK
IIpoBepka npasonucanus. PacctaHoBKka nepeHOCOB. ['0J10COBOM BBOJ TEKCTA.
3.7 Ontuueckoe pacro3HaBaHHe TEKCTA. KomnbrotepHbiit HEPEeBO/I.
Hcnonb3oBanue cepBucoB cetu MHTepHET a1 00paboTKH TeKcTa
18 3HaKOMCTBO C TpauUyecKUMH  pelakTopaMu.  PacTpoBble  PHCYHKH.
' Hcnonp3oBanue rpaguecKux NPUMUTHBOB
Onepanuu perakTUPOBaHUS rpaPUUecKuX OOBEKTOB, B TOM YHCIE ITUPPOBHIX
19 dotorpaduii: n3MeHeHue pazmepa, oOpe3ka, MOBOPOT, OTpaxeHue, paboTa c

oOnacTsiMu (BBIJICJIICHHE, KOMUPOBAHHUE, 3aJMBKa I[BETOM), KOPPEKIUs IIBETA,

SPKOCTH U KOHTPACTHOCTH




3.10

Bekroprass rpaduka. Co3maHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMHU
CpeACTBaMHU TEKCTOBOI'O MPOLIECCOpa WM APYTHX MPOorpaMMm (IPUIIOKEHHH).

JloGaBiieHrEe BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI

3.11

[ToaroroBka MyIbTUMEIUWHBIX mpe3eHTanuil. Cnaiin. Jlob6aBneHue Ha crlaiin

TCKCTa U I/I306pa)KeHI/II7L PaboTa ¢ HECKOJIBKUMHU claiiaMu

3.12

JloGaBiieHre Ha Ciaiil ay IMOBU3yJIbHBIX TAHHBIX. AHUMaIH. [ umepcchuikm

8 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUSA

1

TeopeTnueckre OCHOBBI HHOPMATUKH

1.1

Heno3unnoHHble ¥ MO3UIMOHHBIE CUCTEMBI cuncienus. AnpaBut. OcHoBaHuUE.
Pa3pépnyTas (opma 3anucu uncna. IlepeBog B JECATUYHYIO CUCTEMY YHUCET,

3allMCAHHBIX B APYI'UX CUCTCMaX CUHUCIICHHA

1.2

Pumckas cucrema cuMciaeHHS

1.3

JBonuHas cucteMa cuucieHus. [lepeBon uenbix yucen B mnpenenax ot 0 1o
1024 B 1BOMYHYIO CUCTEMY CUMCIIEHUA. BocbMepuuHas cucTtemMa CUUCIECHHUS.
IlepeBon umcen M3 BOCBMEPHUUYHOW CUCTEMbI B JBOUYHYIO U JECATUYHYIO
cucreMbl u obOpatHo. UlectHaguarepuynas cuctema cuucieHus. llepeBon
Yyycesl M3 UIECTHAIUATEPUYHOW CHCTEMbI B JIBOMYHYIO, BOCBMEPHYHYIO U

ACCATUYHYIO CUCTEMbI U O6paTHO

1.4

ApI/I(l)MeTI/ILIeCKI/Ie OIICpalru B JIBOUYHOM CUCTEME CUMCIICHUS

1.5

Jlornueckue  BbICKa3blBaHUA. Jlormdeckne 3HAUYEHUS  BBICKA3bIBAaHMM.
DOneMeHTapHblE U COCTaBHBbIE BbICKa3blBaHUA. Jlormueckue omepanuu: «m»
(KOHBIOHKIUS, JIOTUYECKOE YMHOXEHHUE), «HIN» (AU3BIOHKLHUSA, JIOTHYECKOe
CIIOXKEHME), «He» (joruueckoe orpuuanue). Ilpuopurer normuyeckux
onepauuii. OmnpeneneHue HCTUHHOCTU COCTABHOTO BbBICKA3bIBAHUSA IIPU
U3BECTHBIX 3HAYEHUSAX HCTUHHOCTU BXOJSIIUX B HEr0 3JIEMEHTApHBIX

BBICKQ3bIBaHHI

1.6

Jlormueckue BbIpakeHus. [IpaBuna 3amMcu  JIOTMYECKUX — BBIPAKEHUM.

[TocTpoenue TabIUI HICTHHHOCTH JIOTHYECKUX BBIPAKEHUH

1.7

Jlormueckue 3aeMeHThl. 3HaKOMCTBO C JIOTHYECKUMHU OCHOBaAMM KOMIIBIOTEpA

AJTOPUTMBI U IPOTPAMMHUPOBAHHE

2.1

[lonsite anroputma. McnonHuTenu anropuTMoB. AJNTOPUTM Kak IUIaH




YHpaBJICHUA UCITOJIHUTCIIEM

22

CaoticTa anropurma. CriocoObl 3aITUCH aIroOpruT™Ma (CIOBECHBIH, B BUIE OJOK-

CXEMBI, Iporpamma)

23

AJroputMuYecKue KOHCTpYKUMU. KOHCTpyKuus «cinemoBanuey. JIMHEWMHBIN
anroput™M. OrpaHMYE€HHOCTh JIMHEHWHBIX QJITOPUTMOB: HEBO3MOXHOCTh
MPEIYCMOTPETH 3aBUCUMOCTh MOCJIEIOBATEILHOCTH BBITIOJIHAEMbBIX JEHCTBUM

OT UCXOJHBIX JaHHBIX

24

KOHCTp}IKI_II/IH «BCTBJICHHUC) . ITOJIHAA W HCIIOJIHAsA (1)0pr1. Bremonuenue u
HCBBITIOJTHCHUC YCIIOBUA (I/ICTI/IHHOCTB H JTOKHOCTD BBICKaSBIBaHI/IH). HpOCTHe

H COCTAaBHBLIC YCIIOBHA

25

KoHCTpyKIusl «MOBTOpEHHE»: IUKIbI C 3aJaHHBIM YHUCJIOM HOBTOPEHHMH, C

YCJIOBUECM BBITIOJIHCHUS, C HepeMeHHOﬁ MHUKJIa

2.6

PazpaboTka ans (popManbHOTO HCHOJHUTENS alropuTMa, MPUBOJAIIETO K
TpeOyeMOMy pe3yJbTaTy NMpU KOHKPETHBIX MCXOJHBIX JNaHHBIX. PazpaboTka
HECJIOKHBIX QJTOPUTMOB C MCIIOJb30BAHUEM LHKIOB W BETBICHUU JUIS
ympaBieHus (OPMaTbHBIMU HCIIOJHUTENSIMHU. BBINIOTHEHNE alrOpUTMOB

BPYUYHYIO 1 Ha KOMIIBXOTCPC. CuHTaKCHYECKHUE U JIOTHUeCKUe OIIHOKH. OTKa3bl

2.7

Sk mporpammupoBanus — (Python, C++, Java, C#, IllIxonbHbIii
AnropurMmuyeckuii f3pik). CuctemMa NporpaMMHUpPOBaHUSA: PEAAKTOP TEKCTa

IporpamMmm, TPaHcIATOp, OTJIATUUK

2.8

HepeMeHHaﬂ: THUII, UM, 3HAYCHUC. HGJ'IBIC, BCIICCTBCHHBIC M CHMBOJIBHBIC

IIEPEMEHHbIE

29

Oneparop npucBauBaHus. ApupMeTHYEeCKUEe BBIPAKEHUS U MOPAIOK HX
BblunciaeHus. Onepanuu ¢ LEIbIMH YHUCIIAMHU: LIEJIOUYUCIEHHOE JEeNICHUE,

OCTaTOK OT ACJIICHUA. HpOBepKa ACITUMOCTH OJHOTI'O LICJIOTO YHCJIa Ha APYTOo€

2.10

BerBnenus. CoctaBHbIE YCIOBUSA (3alMCh JIOTHYECKUX BBIPAKCHUH Ha
n3y4aeMOM A3bIKE IMporpammupoBaHusi). Haxoxnenue MuHUMyMa H
MakCUMyMa U3 JIByX, TpEX U 4YeTbIpéx uucen. PelmieHue KBaapaTHOro

YpaBHCHUS, UMCIOLICTO BCIICCTBCHHLIC KOPHU

2.11

I[I/IaJ'IOI"OBaH OTJIaZlka IIporpamMm: IIOHIAroBO€ BBIIIOJIHCHUC, IIPOCMOTP

3HAYEeHHUH BCJIMYMH, OTHaI[OLIHBIﬁ BBIBO/, BI)I60p TOYKH OCTaHOBA

2.12

Hukn c¢ ycnmoBueM. Anroput™m EBKnmia ansi HaXOXIEHHs HauOOJBIIEro
o0I11ero AeIuTeNsl IBYX HaTypallbHBIX uKces. Paz0uenue 3anucu HaTypaibHOTO

quciia B HO3HHHOHHOﬁ CUCTCMC C OCHOBAaHHNECM, MCHBIIINM WJIN PaBHBIM 10, Ha




OTIeNbHBIE IU(PHI

2.13

[uki c nepeMeHHON. ANTOPUTMBI IPOBEPKU ACTUMOCTH OJJHOTO 1IEJIOT0 YUCia

Ha JIpyroe, MPOBEPKHU HATypajIbHOrO YKCIa HAa IPOCTOTY

2.14

OO6paboTka CUMBOJIbHBIX JaHHbIX. CHUMBOJIBbHBIE (CTPOKOBbBIE) MEPEMEHHBIE.
ITocumBonbHas 00paboTka cTpok. [1oacY€T YacTOTh MOSBIEHUS CUMBOJIA B

ctpoke. BcTtpoennbie pyHKIMU 111 00pabOTKH CTPOK

2.15

Omnpenenenre BO3MOXKHBIX PE3YyJbTAaTOB pabOThl aJIrOpUTMa NP 3aJaHHOM
MHOX€ECTBE BXOJHbIX JAHHBIX, ONpPE/IECICHNE BO3MOMXKHBIX BXOJHBIX JaHHBIX,

IIPUBOSIINX K JAHHOMY PE3yJIbTaTy

9 KVIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COAECPKAHUA

[{udpoBast rpaMOTHOCTH

1.1

I'moGanbnas cerb Mutepner. IP-aapeca y3noB. CereBoe XpaHEHHE JTaHHBIX.
MeToap! HHIVBHTyaTbHOTO M KOJJICKTHBHOTO pa3MeEIIeHUs] HOBOW HH(OpMALIUU
B UHurepnere. bonbuine naHHble (MHTEpHET-JaHHbIC, B YAaCTHOCTH JaHHBIC

COLIMAJIbHBIX CETEl)

1.2

[Tonstue 00 uHpopmMaroHHONH Oe30macHOCTH. YTPo3bl HH(GOPMAIIMOHHON
0e3omacHOCTH MpU paboTe B ria00ambHON CETH W METOIBI MPOTUBOICHCTBHS
uM. [IpaBuna GezomacHoi ayreHTH(UKaNMU. 3aluTa JUYHOW MHPOPMALIUU B
cetm HutepHer. besomacHele cTparernn noBeAeHUss B ceTH VIHTepHeT.
[IpenymnpexaeHue BOBIEYEHHUS B JECTPYKTUBHBIE M KPHUMMHAIbHBIE (POPMBI

CeTeBOM aKTUBHOCTH (KHOEpOYJUIHHT, (PUILUHT U ApyTUE POPMBI)

1.3

Bunsr nestensHoctn B MHTepHETEe. VIHTEpHET-CEPBUCH: KOMMYHUKAIIHOHHBIE
cepBHCHI (TOYTOBasI CITyk0a, BUACO-KOH(PEPEHII-CBS3b U IPYTHUE), CIIPABOUHBIE
CIIy’>)kOBbl (KapThl, paclHMCaHUsl W JAPYTHE), TOMCKOBBIE CITYKOBI, CITy>KOBI
OOHOBJICHHSI TPOrpaMMHOrO obecriedeHuss U Jpyrue ciayxObl. CepBUCHI
rocyJapcTBeHHbIX yciyr. OOmaunble XpaHwiuiia aaHHbiX. Cpeactsa
COBMECTHOM pa3paboTKu [OKyMEHTOB (oHiaiiH-oducel). Ilporpammuoe
o0ecrieueHne Kak BeO-CEpPBHUC: OHJIAMHOBBIE TEKCTOBBIE M TpaduyuecKue

PEAaKTOPBI, Cpebl pa3pabOTKU MPOTrpaMm

TeopeTnueckne 0CHOBbI HH(GOPMATUKH

2.1

Mogens. 3amaun, pemiaeMble ¢ IOMOIIBI0 MojaearpoBanus. Kinaccudukanum




Mozeneil. MarepuanbHble  (HaTypHble) U MHGOPMALMOHHBIE  MOJIENH.
HenpepbiBHbIE M TUCKpeTHbIe Mojenu. MMurtanuonHsle mozaenu. Vrposbie
mozenu. OueHKa COOTBETCTBHS MOJAETH MOAEIMPYEMOMY OOBEKTY M IEIsIM

MOJCIUPOBAHUA

22

Ta6mmunbie Moaenu. Tabnuia Kak MpeaCTaBICHUE OTHOIICHUS

23

ba3pl gansabix. OTOOp B TabmuIE CTPOK, YJIOBJIETBOPSIOMIMX 33JaHHOMY

YCIIOBUIO

24

I'pad. Bepmmna, pebpo, myTs. OpHEHTHUpPOBaHHbIE W HEOPUEHTUPOBAHHBIE
rpadel. JlmuHa (Bec) peOpa. BecoBast matpunia rpada. JnmmHa myTH MEKITY
BepirHamu rpada. [louck ontumanbHoro nytu B rpade. HayanbHas Bepiimna
(MCTOYHHMK) W KOHEYHAash BEpIIMHA (CTOK) B OPHCHTHPOBAHHOM Tpade.

Brranciaenune konndecTBa HYTeﬁ B HAIIPAaBJICHHOM alITUKINYCCKOM rpa(be

2.5

Hepeso. Kopens, Bepmmna (y3en), muct, pedpo (ayra) nepesa. Beicora aepena.
[TonnepeBo. Ilpumepsl ucnonb3oBaHusi naepeBbeB. [lepebop BapuaHTOB C

MOMOIIIBIO JIepeBa

2.6

[TonsiThe MaTreMaTUyecKOW MOJAENU. 3a/ayd, pelaeMble C  TMOMOIIBIO
MaTeMaTUYeCKOro (KOMIIBIOTEPHOTO) MOJEIUPOBAHUS. Otnunune
MAaTeMaTHYEeCKOW MOJEIM OT HAaTypHOM MOJIEIM MU OT CJIOBECHOIO

(JIuTepaTypHOTO) ONMUCAHMS 0OBEKTA

2.7

Otanbl KOMIIBIOTEPHOTO MOJEIMPOBAHUSA: IOCTAHOBKA 3aadyH, MOCTPOCHHUE
MaTEMaTUYECKONM MOJENM, MpOorpaMMHas —peanus3alnus, TECTUPOBaHUE,
MIPOBEACHUE KOMIBIOTEPHOTO JKCIEPUMEHTA, aHalu3 €ro pe3yibTaToB,

YTOYHCHUC MOJCIIN

ANTOPUTMBI U IPOTPAMMUPOBAHUE

3.1

Pazouenue 3aJa4d Ha IIoA3aaayu. CocraBneHue aJITOpUTMOB M MPOrpamMm C
HUCIIOJIB30BaHHUEM BeTBHeHHﬁ, UKIIOB W BCIIOMOTAaTCJIbHBIX AJTOPUTMOB IJIA

YHOpaBJICHUA UCIIOJIHUTEIEM UJIN APYTUMHA UCIIOJTHUTCIIAMU

32

Tabmunbie BenmuuuHbl (MaccuBbl). OnmHOMEpHBIE MaccuBbl. COCTaBICHHE U
OTNaJKa TMPOrpaMM, PEATU3YIONUX THIIOBBIE QJITOPUTMBI  00pabOTKH
OJIHOMEPHBIX YHCIOBBIX MACCHBOB, HA OJJHOM U3 A3BIKOB MPOrPaMMUPOBAHHUS
(Python, C++, Ilackanp, Java, C#, llkonbpHBI AnroputMudeckuil S3bIK):
3al0JIHEHHE YHUCJIOBOTO MAacCHBa CIydyalHBIMHM 4YHMCIaMH, B COOTBETCTBUU C
dbopMyI0ii WK MyTéM BBOJIA YHCEI, HAXOXKIEHUE CYMMBI 3JIEMEHTOB MacCHBa,
JUHEHHBIA MOKWCK 3alaHHOTO0 3HA4YeHHs] B MAacCHUBE, MOACUYET HJIEMEHTOB

MacCCuBa, YAOBJICTBOPAIOMIUX 3aaHHOMY YCJI0BHIO, HaXO0XICHUC




MHUHUMAaJIBHOTO (MAaKCUMAJIbHOT0) 3JIeMeHTa MaccuBa. COpTUpOBKa MaccuBa

33

OO6paboTka MOTOKAa JAHHBIX: BBIYMCICHHUE KOJMYECTBA, CYMMBI, CPEIHETO
apu(pMETUYECKOr0, MUHUMAJIbHOIO U MAaKCUMaJIBHOTO 3HAY€HUs 3JIEMEHTOB

MOoCJICA0BATCIIbHOCTHU, YAOBJICTBOPAIOIINX 3aJaHHOMY YCIIOBHUIO

34

VYnpasnenue. Curnan. OOparHas cBsi3b. [lomyyeHue curHaiaoB oT HUQPOBBIX
JaTYUKOB (KacaHWs, pacCTOSHUS, CBeTa, 3Byka M jpyroro). Ilpumepsr
UCTOJIb30BaHUSl MpPUHLUIA OOpaTHOW CBS3M B CHUCTEMax yIpaBICHUS
TEXHUYECKUMHU YCTPOMCTBAMHU, B TOM uucie B pobortorexHuke. [Ipumepsr
pPOOOTH3UPOBAHHBIX  CHUCTEM  (CHCTEMa  yIpaBJICHUS  JABIKEHHEM B
TPAHCIIOPTHOM CUCTEME, CBAPOYHAs JIMHUS aBTO3aBOJIa, aBTOMAaTU3UPOBAHHOE
yIpaBICHUE OTOIUICHHEM JIOMa, aBTOHOMHAs CHUCTEMa YIPaBICHUS

TPAHCIIOPTHBIM CPEACTBOM U JPYTHe CUCTEMBI)

WHpopManroHHbIe TEXHOIOTHH

4.1

[TonsiTue 00 >MEKTPOHHBIX TabuuIax. TUIBI TaHHBIX B sUCHKAX AJIEKTPOHHON
tabnuiel. PeraktupoBanue u popmatupoBanue Tadbnuil. BerpoeHnble PyHKITUN
JUIA TIOMCKa MaKCUMyMa, MUHUMYMA, CYMMBI U CPEIHEro apu(MeTHYECKOTO.
CoptupoBKa JaHHBIX B BbIIEJICHHOM Juana3zoHe. Iloctpoenue nuarpamm
(rucrorpamMma, KpyroBas JAMarpamma, TodeuHas auvarpamma). Beibop Tumna

JUarpaMMbl

42

[IpeobpazoBanue dhopmyn npu konmupoBanun. OTHOCUTENbHAS, A0COTIOTHAS 1

CMCHIaHHaA aapCCalrsa

4.3

VY CI0BHBIC BHIUMCIICHHUS B AJIEKTPOHHBIX Tabiuiiax. CyMMHUPOBaHUE U TIOACYET
3HAYEHUH, OTBEUAIONIUX 3aJaHHOMY ycioBUI0. OO0paboTka OOIBIINX HAOOPOB

JaHHBIX. YUucnenaoe MOJCIIMPOBAHUEC B JICKTPOHHBIX Ta6J'II/IHaX

44

Posb MHQOpPMAIIMOHHBIX TEXHOJOTHM B Pa3BUTUU IKOHOMUKH MHpPA, CTPaHbI,
peruona. OTKpbIThIe 0OpazoBaTenbHbe pecypchl. [Ipodeccun, cBs3aHHbIe
nHOpMaTUKOH W  HMHQOPMAIIMOHHBIMM  TEXHOJIOTUAMU: BeO-Iu3aiiHep,
IPOTPAaMMHUCT, pa3pabOTYMK MOOWJIBHBIX NPWIOKEHUH, TECTUPOBILUK,
aApPXUTEKTOP MPOTrPaMMHOI0 O0OECHEeUeHHUs, CHEeIHMATUCT M0 aHaIU3y JaHHBIX,

CUCTEMHBIN AJIMHUHUCTPATOP




MPOBEPSIEMBIE HA OI'D 10 UH®OPMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIBHOM
IPOTPAMMBI OCHOBHOTI'O OBIIIET'O OBPA30OBAHUS

Kon
NpOBePsIEMOro
TpeOOBaHUsA

IIpoBepsiemble TpeGOBaHUS K NPEAMETHBIM pe3y/bTaTaM
0a30BOr0 YPOBHS OCBOEHMSI OCHOBHOM 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOT0 00111ero o0pa3zoBanust Ha ocHoBe ®I'OC

1

3HaTh (MIOHUMATD)

1.1

Bnanenne OCHOBHBIMH TMOHATHSAMHU: HH(pOpManus, Iepeaaya,
XpaHeHue 1 00padoTka HH(YOPMAIIH, AITOPUTM, MOJIENb, IU(POBOI
OPONYKT W WX HCIOJBb30BAaHWE JUIA pEIIeHHs Y4YeOHBIX W

MPAaKTUYCCKUX 3ada4

1.2

BJIaI[eHI/Ie MOHATUAMU: BBICKA3bIBAHUC, JIOTHMYCCKasA OIlICpalus,

JIOTHYCCKOC BBIPAXKCHUC

Ymertn

2.1

YMeHue onepupoBaTh €IMHUIIAMU H3MEPEHUs] MH(OPMALMOHHOTO

00BEMa u CKOPOCTH II€pCaavIn JaHHBIX

22

YMeHue 3anuchiBaTh U CpaBHUBATH 1eibie yncia ot 0 mo 1024 B
Pa3IMYHBIX MO3ULUOHHBIX CUCTEMAX CUMUCIEHUS C OCHOBAHUSIMU 2,

8, 16, BEINOIHATH apupMeTHUECKHE ONlepalliy HaJl HUIMU
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YMmenue KOOAUPOBATh U ACKOJAUPOBATH COO6HI€HI/I$I 10 3aJJaHHBIM
InpaBujiaM; IMOHUMAHUC OCHOBHBIX [IIPHUHOHWIIOB KOAWUPOBAHUA

MHPOPMAIMK PAa3IMYHON MPUPOIBI: TEKCTOBOM, rpaMuecKoM, ay o
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VYMeHue 3aluChIBaTh JIOTHUYECKHE BBIPpAXKCHUSA C HUCIHOJB30BAHUEM
JAU3BIOHKINHY, KOHBIOHKIIUW U OTpULAHUSA, OIIPCACIATE HICTUHHOCTDH
JJOTHYCCKHNX BBIpa)KeHHfI, €CJIM HU3BCCTHbI 3HA4YCHUA HCTHUHHOCTH
BXOIAIIHUX B HETO NEPEMEHHBIX, CTPOUTH Ta6J'II/II_[I)I HCTUHHOCTH IJIA
JJOTHYCCKHX BLIpa)KGHI/If/’I; 3aMMUCBIBAThH JIOTUYCCKUC BBIPAKCHUSA HaA

M3y4aeMOM SI3bIKE MPOTrPaMMHUPOBAHHUS

2.5

YMEHHE COCTaBJISITh, BBHINOJHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECJIO)KHbIE ~ QJITOPUTMbl  JJI1  YNOPABICHUS  UCIIOIHUTEISIMU
(Yepenamka, YepTéKHUK W OpyTHE); CO3AaBaTh M OTJIAXKUBATH
MPOrpaMMBbI Ha OJTHOM U3 SI3bIKOB IporpammupoBanus (Python, C++,

[Tackanb, Java, C#, IIkonpHbIi AJNTOPUTMUYECKHN SI3BIK),




pean3yronue HECJIOKHbIE aIrOpUTMbl  OOpPabOTKH  UYHCIIOBBIX
JAHHBIX C UCIIOJIb30BAaHUEM LIMKJIOB M BETBIICHUI; yMeHHUe pa30uBaTh
3a/a4d Ha IOA33JayH, WCIOJIb30BaTh KOHCTAHTHI, IEPEMEHHBIE U
BBIPQKEHUSI ~ PA3JIMYHBIX  TUMOB  (YHUCJIOBBIX,  JIOTUYECKHUX,
CI/IMBOJ'IBHI)IX) ) AHAJIIU3UPOBATDH np eI[J'IO)KGHHI)If/i AJITOPUTM,
OIlpeNleNIATh, KaKhe pe3ysbTaTbl BO3MOXKHBI TpU  3aJlaHHOM

MHOXECTBC UCXOOHBIX 3Ha4YCHUH

2.6

YMeHHe 3anucaTb Ha HU3Yy4aeMOM S3BIKE IPOrPaMMHUPOBAHMS
AJITOPUTMBI POBEPKH ACIUMOCTH OJHOTO LIEJIOT0 YKCiIa Ha JPYyroe,
MIPOBEPKH HATYpaJIbHOTO YHCIAa Ha MPOCTOTY, BbLACTCHUS LU U3
HaTypaJbHOI'O YHCJIA, NOUCK MaKCUMyMOB, MUHUMYMOB, CYMMBI

YHCJI0BOM OCJICAOBATCIIbHOCTHU

2.7

Branenne yMeHHEM OPHEHTHPOBATHCS B HEPAPXMUCCKOM CTPYKTYpe
¢daiinoBoit  cuctembl, paboratb ¢  (QailloBO  cECTEMOI
MEPCOHAIBHOTO KOMIIBIOTEpA C HCIIOJIb30BaHHEM TIpadUUeCKOro
uHTepdeiica, a UMEHHO: CO37aBaTh, KOMHPOBAThH, IMEPEMEIIATH,

INCPCUMCHOBLIBATDb, YIAJIATH H ApXUBHUPOBATH (1)2117[.]'[51 M KaTajIoru

2.8

Bnanenue YMEHUSMH u HaBBIKAMH WCIIOJTH30BaHUS
MH(OPMAIIMOHHBIX ¥ KOMMYHHUKAITMOHHBIX TEXHOJIOTHH JIJIS TIOMCKA,
XpaHeHHs, 00padOTKM W TMepenadd W aHajdu3a Pa3jIuvYHBIX BHUJIOB

uHbopMaIu
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YMeHue BbIOUpaTh croco0 MpeCTaBIeHHs! JaHHBIX B COOTBETCTBUU
C TIOCTABJICHHOMW 3a/1a4eid (TaOIuIbl, CXeMBI, TpadUKH, TUarpaMMbl)
C HCIIOJIb30BAaHUEM COOTBETCTBYIOIIMX IPOTPAMMHBIX CpEJICTB

00pabOTKU TaHHBIX

2.10

YMmenue Qopmanu3oBaTh M CTPYKTYpPHpPOBaTh HH(OpMAIHIO,
WCTIONB3Ysl DJIGKTPOHHBIE TaOMWIBI 1Jisi 00pabOTKH, aHaM3a |
BHU3YyaJN3al[ii YHUCIIOBBIX NaHHBIX, B TOM YHCJE C BBIJCICHUEM
TUana3oHa TaOJIWIbI W YIOPSAOYMBAHHEM (COPTHUPOBKOM) €ro
AJIEMEHTOB; YMEHHUE MPUMEHSTH B AIEKTPOHHBIX Ta0IUIIaX (HOPMYITBI
JUIs  pacy€ToB C  HCIIOJIb30BAHMEM BCTPOCHHBIX  (DYHKIIMIA,
a0COJIIOTHOM, OTHOCHUTEJIBHOM, CMEIIaHHOHN aJpecanuu;
UCIIOJIb30BaTh  JJIGKTPOHHbIE  TaOMMLBI  JUISI  YUCJIEHHOTO
MOJICTUPOBAaHUSl B MPOCTHIX 3aJadaX M3 pPa3HbIX MPEIMETHBIX

oOiacreit




IHEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
O UH®OPMATHUKE

Kon

HpOBepﬂeMBIﬁ JIEMEHT COAECPKAHUA

udposas rpaMOTHOCTH

HH#HParf#H1.1

@aiinel 1 manku (katagoru). [IpuHIUIBEI TOCTpOeHUs (HaTOBBIX
cucreM. [Tonnoe nms ¢aiina (nmanku). [lyts k daiiny (manke). Pabora
c (daittaMum M KaTtaJoramM CpeACTBAMHU OIEPAIMOHHON CHCTEMBI:
CO3/1aHHE, KONMpOBAHHE, IIEPEMELIECHUE, IEPEUMEHOBAaHUE U
ynanenue ¢aiinoB u manok (kataioroB). Tumsl (aitmoB. CBoiicTBa
¢aitno. @aiinoBeiii  MeHemxep. [lowck (aiinoB cpencTBamu

ONEPaMOHHON CUCTEMBI

1.2

O6bennHeHne KOMIbIOTEPOB B ceThb. CeTh MuTEpHET. Beb-cTpanua,
BeO-caift. CTpykTypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBbie
cuctembl. [lowick wWH(MOpPMAaNMM 1O KIIOYEBBIM CJIOBaM H  TIO
n3o0paxenuto. JloctoBepHoCcTh HHGOpPMALUK, MOTYYEHHOW U3

Wnurepnera. IP-anpeca y3inoB. CeTeBoe XpaHEHHE TAHHBIX

TeopeTnueckre 0CHOBBI MHPOPMATUKH

2.1

JIMCKPETHOCTh JAaHHBIX. BO3MOXXHOCTH OMUCAHUS HEMPEPBIBHBIX
00BEKTOB U MPOIIECCOB C MOMOIIBIO TUCKPETHBIX TAHHBIX.

CumBon. Andasut. MomHocTh andaButa. JIBouuHbI andaBur.
KonmnyecTBO  BCEBO3MOXKHBIX  CJIOB  (KOAOBBIX  KOMOWHAIIHIN)
¢dbukcupoBaHHON AMWHBI B JIBoMYHOM andasure. [IpeobpasoBanue
moboro andasutra K ABOUYHOMY. KonIM4YecTBO pas3iuYHBIX CIIOB
(bUKCUPOBAaHHOM JJTUHBI B aj(aBUTE OMpeIeIEHHON MOIITHOCTH.
KoaupoBanue cuMBOJIOB OIHOTO ai(haBUTa C TOMOUIBIO KOIOBBIX
CIOB B JpyroM andaBute, KoJaoBas TaOiula, IEKOAUPOBAHHE.
KomupoBanue texcroB. PaBHOMepHBI kon. HepaBHOMEpHBIN KOA.
Komuposka ASCII. BocbmuOutHbie koaupoBku. IloHsTtne o
kogupoBkax ~ UNICODE.  JlekonupoBaHue  COOOLIEHUH  C
WCIOJIb30BAaHUEM PAaBHOMEPHOTO M HEPaBHOMEPHOTO  KOJa.

WNudopmannoHHblii 00bEM TeKcTa
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Wudopmannonssiii 006EM HaHHBIX. BUT — MUHMMabHas eIWHHLIA

KOJIM4YecTBa MH(pOpMAIMK — ABOUYHBIN pa3pal. EquHuIb u3mMepeHus




nH(OPMAIMOHHOTO 00bEMa TaHHBIX. bUT, 0alT, KHI00alT, MerabaiT,
rurabaift. CKOpOCTh Tepenayd JaHHBIX. EIUHHIBI  CKOPOCTH

repeiavn JaHHBIX

23

KonupoBanue msera. L{BeroBeie monenu. Mogens RGB. I'my6una
koaupoBanus. [Tanutpa.

PactpoBoe u BekTOpHOE TpeiacTaBieHre u3oOpaxkeHuil. Ilukcens.

Onenka wuHGOPMAMOHHOTO 00bEMaA TpadUUYECKUX NaHHBIX IS

pPacTpoBOTo U300pAKECHUS
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KOI[PIpOBaHI/IC 3BYKa. PaBpHI[HOCTL 1 yactora 3amucu. KommdecTBo
KaHaJIOB 3aIIiCH.
OI_IeHKa KOJIMYCCTBCHHBIX napamMeTpoBs, CBsA3aHHBIX C

MIpe/ICTaBJICHUEM U XpaHEHHEM 3BYKOBBIX (hailioB

2.5

Hemno3umoHHbIE W MO3UIIMOHHBIE CHCTEMbI CYHCICHUS. AJQaBuT.
OcHoBanne. Pa3Bépuyrtas ¢opma 3ammcu uyucna. IlepeBon B
JNECATUYHYI0 CHUCTEMY YHCEN, 3alMCaHHBIX B JPYrUX CHCTEMax
CUHCIICHUSI.

PumMmckas cuctema cHucCiIeHUs

2.6

JlBonunas cucrema cuuciieHus. llepeBon mensix yucen B mpenenax
or 0 no 1024 B nBOMuHYyIO cucTeMy cuucieHus. BocbmepuuHas
cucreMa cuucieHusd. llepeBon uucen U3 BOCbMEPUYHOU CUCTEMBI B
JBOMYHYIO U JIECATHUUHYIO ccTeMbl U o0paTHo. lllectHanuaTepuynas
cucreMa cuucienus. IlepeBox uucen W3 ILIECTHAALATEPUYHOU
CUCTEMBI B JIBOMYHYH), BOCBMEPUYHYIO0 U JECATHUYHYI CHCTEMBI H
obOpatHO. Apudmernueckue omnepanuu B JIBOMYHOH CHUCTEME

CUHHCJICHUA

2.7

Jlornueckne BhICKa3pIBaHMs. Jlormueckue 3HaUCHUS BBICKA3BIBAHMI.
DJIeMEHTapHbIE U COCTAaBHBIE BhICKa3bIBaHUsA. JIornueckue onepamuu:
«» (KOHBIOHKIIUS, JIOTHYECKOE YMHOXEHUE), «HIN» (AU3BIOHKINSA,
JIOTUYECKOE CJIOKEHHE), «He» (Jlorudeckoe orpuiianue). [Ipuopurer
Joruyeckux onepamuil. OmnpenereHue MUCTUHHOCTH COCTABHOIO
BBICKA3bIBaHHS, €CJIM M3BECTHBLI 3HAUYCHMS MCTUHHOCTH BXOJSIINX B
HEro 5JIEMEHTApHBIX BbICKa3bIBaHUM. Jlornueckue BbIpAKEHUS.
[IpaBuna 3amuicu JOTHYECKUX BbIpakeHui. [locTpoeHue Tabmuiy

HCTUHHOCTH JIOTHYCCKUX BBIpa)I(eHI/II)'I

2.8

Jlornueckne siaeMeHTBHI. 3HAKOMCTBO C JIOTHYCCKHMHM OCHOBaMH




KOMITBIOTEpa
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HenpepeiBHBIE U AuCKpeTHBIE MOAENH. VIMUTALIMOHHBIE MOJEIN.
Hrposeie mogenu. OneHka aJeKBaTHOCTH MOJENH MOACIUPYEMOMY

OGBeKTy " OeJsAM MOACIIMPOBAHUA

2.10

Tabnuunbie Monenu. Tabnuia Kak mpeacTaBiIeHre OTHOMIECHUS. ba3bl
naHHbIX. OTOOp B TabnuUIlE CTPOK, YAOBJIECTBOPSIOIMIMX 33JaHHOMY

YCIIOBUIO

2.11

I'pap. Bepmmna, pebpo, nyte.  OpHEHTUpOBaHHbIE U
HeopueHTHpoBaHHbIe Tpadbl. [InuHa (Bec) pedbpa. Becosast marpuna
rpada. Jlnuna mytu mexay BepumHamu rpada. [Touck onTumaabHOro
nytu B rpade. HauanpHast BepiirHa (MCTOYHUK) U KOHEYHAs! BEpUIMHA
(cTOK) B OpHEHTUPOBaHHOM rpade. Boruncnenue konuyecTsa myTen

B HAIPaBJICHHOM aIMKINYECKOM rpade

2.12

Hepeso. Kopens, Bepmmna (y3en), auct, pedbpo (myra) mepesa.
Bricora nmepeBa. [Momaepero. [IpumMepbl MUCTONB30BaHUS JICPECBHEB.

[TepeGop BapHaHTOB C IOMOIIBIO AepeBa

ANTropuUTMBI U IPOTPAMMUPOBAHUE

3.1

CaoiictBa anropurma. CriocoObl 3amucu aaropuTma (CIOBECHBIH, B
BHJI€ OJIOK-CXEMBI, IPOrpaMma).

CocraBneHne ajaropuTMOB W IPOrpaMM C  HCIIOJIB30BAHHEM
BETBJIICHHMM, LMKIOB W  BCIIOMOTAaTENIbHBIX QJITOPUTMOB IS
ynpasienus: ucnonnuteneM (PoGor, Yepemnamika, UepTExXHUK U

npyrue). BollonHeHue anropuTMOB BPYUYHYIO U Ha KOMIIbIOTEpPE
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S3pik mporpammupoBanust (Python, C++, Ilackams, Java, C#,
[IkonbHBIH ANTOpUTMUYECKU SI3BIK).

Cucrema mnporpaMMHpOBaHUS: pPEOAKTOp TEKCTa IpOorpamm,
TPaHCIATOP, OTIATUHUK.

[lepemennas: Tun, ums, 3HadeHue. llenble, BeEIIECTBEHHBIE WU
CUMBOJIbHBIE IEPEMEHHBIE.

Oneparop npucBanBanus. Apu(pMeTHUeCKUe BbIpAKEHUS U MOPSII0K
ux BbluMclieHus. Onepanuu C LENbIMA YUCIAMH: LEIOYUCICHHOE
JIeJIeHHue, OCTaToK OT jeneHus. BerBnenus. CocTaBHbIE YCIOBHS
(3amUCh ~ JIOTMYECKUX  BBIPAXKEHHM HAa  M3y4yaeMOM  SI3BIKE
nporpaMMupoBanus). Haxoxaenue MuHIMyMa

Y MakCHUMyMa U3 IBYX, TPEX U UEeThIPEX yrcen. Perenne kBaapaTHOTO




ypaBHEHHUS, UMEIOIIEro BelleCTBeHHbIE KOopHU. Llukn ¢ ycroBuem.
AnroputM EBKkimza nans  HaxoXXIACHHs HauWOOJBIIEro OOMIEero
JNeNMUTeNs JBYX HaTypalbHBIX 4yHcen. Pa3OuenHue  3amucu
HaTypaJIbHOIO YHCJa B TMO3UIMOHHOW CHCTEME C OCHOBAaHHEM,
MeHbIIMM Wi paBHeIM 10, Ha otmenpHble TUOPBL. [luka ¢
MEPEMEHHON. AJITOPUTMBI MPOBEPKHU JEIMMOCTH OAHOTO LIEJIOTO

4yucia Ha APpyroe, MpoOBCPKHU HATYPAJIbHOI'O YKCjia Ha IIPOCTOTY

3.3

OOpaboTka CHUMBOJBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBEIC)
nepemenHble. [TocumBonbpHas 00paboTka cTpok. Iloacuér vacToTh

MOSIBJICHHSI CHMBOJIA B CTpoke. BeTpoeHHble GyHKIMHU 11 00paboTKU

CTPOK
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OnpeneneHre BO3MOXKHBIX pe3yJIbTaTOB pabOThl alroputMma IMpU
JAHHOM MHOJKECTBE BXOAHBIX JaHHBIX, OMNPEIECICHUE BO3MOXKHBIX

BXOJAHBIX JAHHBIX, IPUBOAAIINX K JAHHOMY PE3YyJIbTATy

3.5

Tabmuunbie BenuuuHbl  (MaccuBbl). OJHOMEPHBIE  MACCHBBI.
CocraBneHne © OTHaJKa TMPOTPaMM, peaTU3yIOMIUX THUIIOBBIE
ITOPUTMBI 00paOOTKH OJTHOMEPHBIX YHUCIOBBIX MACCUBOB, HA OJTHOM
n3 sA3b6IKOB mporpammupoBanus (Python, C++, Ilackanb, Java, C#,
[xonpHBIA AJNTOPUTMHYECKMHM SI3BIK): 3alOJHEHUE YHCIIOBOTO
MaccuBa CIydYalHBIMHM YHCIIAaMHU, B COOTBETCTBUU ¢ (HOPMYJION WUIIH
myTéM BBOJA YHUCEJ, HAX0XKJIEHUE CYMMBbI 3JIEMEHTOB MaccCHBa,
TUHEHHBIA TOWCK 3aJaHHOTO 3HAYeHUS B MacCHUBE, MOACYET
9JIEMEHTOB MacCHBa, YAOBJIETBOPSIOUIMX 33JaHHOMY YCJIOBHIO,
HAXO0XJEHHEe MUHUMAIbHOTO (MaKCHMaJbHOIO) AJIEMEHTAa MacCHBa.
CoprtupoBka maccuBa. OOpaboTka TMOTOKAa JaHHBIX: BBIUYUCIICHHE
KOJMYECTBa, CyMMBI, CpeIHEro apupMeTH4ecKoro, MUHUMajabHOTO U
MaKCHUMaJbHOTO 3HAYEHUS D3JEMEHTOB  IOCJEI0BATEIbHOCTH,

YAOBJICTBOPAOIIUX 3aJTaHHOMY YCJIIOBHIO

3.6

VYmupasnenue. Curnan. OOpatHas cBsi3b. [logyueHune cUTHAjIOB OT
IUGPOBBIX JATYMKOB (HAIpUMEp, KacaHUs, PpAcCTOSHH, CBETa,
3Byka). I[lpumepsl ucnonb3oBaHMs NpUHIUIA OOpPAaTHOM CBSI3U B
CUCTEMAaX YIPABJICHUS TEXHUYECKHMMM YCTPOWCTBAMU C ITOMOILBIO

JaT4YUKOB, B TOM 4YHUCJIE B pO6OTOTeXHI/IKe

WNudopmanoHHbIe TEXHOIOTHH

4.1

TexcToBbIE TOKYMEHTBI U MX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHHULA,




a03ai11, CTpoKa, CJI0BO, CHMBOJI).

TexcToBBIN MpolLECCOP — NHCTPYMEHT CO3JaHMs, PENAKTUPOBAHUS U
dbopmaTupoBaHus TEKCTOB. [IpaBuia Habopa TEKCTa.
PenaktupoBanue Ttekcra. CpoiictBa cumBosioB. Hlpudt. Tumsl
upudToB (pyOieHsle, ¢ 3aceukamu, MOHOIIMpUHHEBIE). [lomyxupHoe
1 KypcuBHOe HauepTaHue. CBoiicTBa ab3aleB: TpaHUIIbI, a03aI[HBIN
OTCTYII, UHTEepBaJ, BeIpaBHUBaHuUE. [TapameTprl cTpanuibl. CtuneBoe
¢dopmarupoBanue. CTpyKTypupoBaHHE HH(POPMALUU C TOMOIIBIO
CIHCKOB M Tabnui. MHoroypoBHeBble criucku. /loGaBnenue tabmuiy
B TEKCTOBblE JOKYMEHTHl. BcTaBka u300pakeHMI B TEKCTOBBIE
nokyMeHTel. OOTekaHue wu300pakeHUM TeKcToM. BiitoueHue B
TEKCTOBBII JIOKYMEHT Juarpamm, Gopmys, HyMepaluu CTpaHMIL,

KOJIOHTUTYJIOB, CCBIJIOK U JPYIUX 3JICMCHTOB

4.2

PactpoBble pucynku. Vcnonb3oBaHue rpaduueckux NpUMUTHBOB.
Onepanuu penakTupoBaHus rpaduyeckux OOBEKTOB, B TOM YHUCIIE
udpoBbIX (oTorpaduii: u3MeHeHHe pazMepa, oOpe3ka, MoBOpPOT,
oTpakeHue, paboTa c o06acTsMu (BbleTIeHIE, KOTUPOBAHKE, 3aJIUBKa
I[BETOM), KOPPEKLUs IBETA, IPKOCTH M KOHTPACTHOCTH. BekTopHas
rpaduka. Co3gaHnue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMH CPEACTBAMHU
TEKCTOBOT'O IpolLieccopa WM JAPYTHX MporpamMMm (IPUIIOKEHHH).

JloGaBiieHre BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI
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[TonroroBka MynbTUMENUHHBIX Tpe3eHTauni. Crnaiin. JloGaBnenue
Ha claij TekcTa u n300paxkeHuid. PaboTa ¢ HECKOJIBKMMHM ClIaiiIaMH.
JloGaBneHre Ha Clalj] ayAHOBU3YalbHBIX JAHHBIX. AHHMAIHSL.

['unepccepiiku
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Tunel TaHHBIX B STYEHKAX JIEKTPOHHOM Tabimibl. PenaktupoBanue u
dbopmatupoBanue Tabmui. BcerpoeHHble GYHKIUU IS TOUCKA
MaKCUMyMa, MHUHUMYMa, CYMMBl M CPEIHET0 apu(pMeTHYECKOro.
CopTupoBKa [aHHBIX B BbIJIEICHHOM Juamnas3one. Iloctpoenue
nuarpaMMm  (TUCTOrpaMMa, KpyroBas  JaMarpamMma, TOYEUYHas
nuarpamma). Beibop tuma muarpammbl. [IpeoOpaszoBanue dopmyn
npu konupoBaHUH. OTHOCUTENbHAs, a0COJIOTHAs W CMEIIaHHas

azpecarus

4.5

VYcnoBHbIE BBIYUCICHHUS B 3JEKTPOHHBIX Tabnuuax. CyMMupoBaHHe

Y MOICYET 3HAYCHUH, OTBEYAIOIINX 33JaHHOMY yclioBui0. OOpaboTka




OOJIBIIINX H8.60p0B JaHHbIX. YucneHHoe MOJACINPOBAHNC B

AJIEKTPOHHBIX TAOJIHIIAX
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