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COAEPKAHUE

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIPOI'PAMMBI 110 UTHOOPMATUKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMS ........ccociiiiiiiiiiicciccceccee
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[IEPEYEHb (KOJU®UKATOP) PACIIPEJAEJIEHHBIX I10 KJIACCAM IIPOBEPSIEMbBIX
TPEBOBAHUM K PE3VJIbTATAM OCBOEHUS OCHOBHOW OBPA3OBATEJIbHOM
[IPOTPAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS 1 DJIEMEHTOB COJEPXXAHUSI
TIO THOOPMATIIKE ...ttt ettt ettt et ettt es et et ee et et et ee e e et e eseneeeeenns

IIEPEYEHDL (KOJU®UKATOP) ITPOBEPSIEMbIX TPEBOBAHUI K PE3VJIbTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOI ITPOTPAMMBI OCHOBHOI'O OBIIEIO
OBPA30OBAHUA U 3JIEMEHTOB COIEPXAHUSA 1O UHOOPMATHUKE.........cocoiiiiiiiie.

[Tposepsembie Ha OI'D mo mHpopmaTuke TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OCHOBHOU
00pa3oBaTeNbHON NPOrpaMMBbl OCHOBHOTO OOIIETO OOPAZOBAHU . .....ccerrurrreeeniiieeeaniiirreeenineeeeeneneeees

[lepedeHp »meMeHTOB coaepskaHus, MPoBepseMbIX Ha OI'D 10 MHPOPMATHKE .....ccovvvvvveeeririeeernnnee.



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o wuHGOpPMATHKE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMN K pe3yJabTaTaM OCBOCHHMS OCHOBHOM
oOpa3zoBarenbHON MpOTPaMMbl OCHOBHOTO OOIIEro o0pa3oBaHus, MpEICTaBICHHBIX B
dI'OC 00O, a taxxe penepanbHO paboyeil mporpamMmbl BOCTUTAHHUS.

[Iporpamma o mHbOpMATHKE JAET TP eEACTaBICHUE O IENIX, OOIIEH CTpaTeruu
00yd4eHHs, BOCIIUTAHUS W Pa3BUTHSA OOyUaIOMIMXCSA CpeacTBaMu MHGOPMATHKH Ha
0a30BOM ypOBHE, YyCTaHaBIMUBAaeT O0O0s3aTeNbHOE TPEIMETHOE  COJIEepIKaHME,
P €yCMaTPUBAET €r0 CTPYKTYpHUpPOBAHUE 110 pa3jeiiaM U TeMaM.

[Iporpamma mo uHPOpMATHUKE OMpEAEHsieT KOTUYECTBEHHbIE W KauyeCTBEHHBIC
XapaKTePUCTUKU YU4EOHOT0 MaTep hajia i KaXKJI0To ToJ1a U3yUYEHHUs, B TOM YHUCIIE IS
COJIEp KATEIBFHOTO HATIOJTHEHHUS pa3HOTO BHJ1a KOHTP OJIs1 (TIp OMEXKYTOYHOM aTTECTAIIUN
00yYarImMxcs, BCEPOCCUIUCKUX MPOBEPOUYHBIX PabOT, TOCYAapCTBEHHON HMTOTOBOU
aTTECTAIUN).

[Iporpamma o mHbOpPMaTHKE SIBISETCS OCHOBOM IS COCTaBICHUSI aBTOP CKHX
y4eOHBIX MPOTPaMM, TEMATUYECKOTO TUIAHUP OBAHUS Kypca yUUTEIEM.

[Hensmu m3ydeHuss nHOOPMATHKYA Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus
SIBJISIFOTCSL:

dbopMUpOBaHHE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAyKU HMHPOPMATHKH, JOCTHIKEHUSM HAYYHO-TEXHUYECKOTO
nporpecca W OOMIECTBEHHOW TPAKTUKH, 3a CYET pPa3BUTHS M EACTaABICHUN
00 mHPOpMAIUKN KaK O Ba)KHEHUIIIEM CTPAaTErHUYeCKOM pecypce Pa3BUTHS JIMUHOCTH,
rocygapcrBa, oOIIecTBa, TMOHUMAHHS POJU HMHPOPMAIMOHHBIX P OLIECCOB,
UH(POP MALIMOHHBIX PECYPCOB U HHPOP MAITMOHHBIX TEXHOJIOTUHN B yCIIOBHSIX IIU(PPOBOIi
TpaHCPOpMalKi MHOTUX c(ep KU3HU COBPEMEHHOTO OOILECTBA;

oOecrieueHNe  YCIOBHM, CHOCOOCTBYIOIIMX Pa3BUTHIO  aJTOPUTMUYECKOTO
MBIIIJIEHUS] KaK HEOOXOJAMMOro yCIOBHS NpO(GECCHOHAIBHOW AESITeIbHOCTH B
COBpEMEHHOM HH(OPMAIMOHHOM OOIIEeCTBE, MPEANOoIararwuero CnocoOHOCTh
oOyuarorerocs pa3ouBaTh CIIOXKHbBIE 33241 Ha O0Jiee P OCThIE MO3a1a4H, Cp aBHUBATh



HOBBIC 33/1a4M C 3aJlauaMu, pElICHHbIMU paHee, ONpeNeisTh Iaru Ajis AOCTHKEHUs
pe3yibTaTa u TaK jJajee;

dbopMupOBaHWE ® pa3BUTHE KOMIIETCHIMM oOydJarmmxcs B 00Jactv
WCMOJIb30BaHUsI MH(YOPMAIIMOHHO-KOMMY HUKAITMOHHBIX TEXHOJOTHA, B TOM YHCIE
3HAHWM, YMEHWH U HaABBIKOB pPaboThl ¢ wHPOpPMALUEH, IIpOTrpPaMMHUPOBAHNS,
KOMMYHHKAIIMU B COBPEMEHHBIX IM(PPOBBIX Cpelax B YCIOBUAX oOOecrmeueHus
nH()OPMAITMOHHOHN O€30TaCHOCTH JIMYHOCTH 00YyJarOIIErocs;

BOCIHTAHWE OTBETCTBEHHOT'O M M30MPATEIBHOTO OTHOIICHUS K WH(POpMAIUU C
y4eTOM TIPABOBBIX W OTHUYECKUX AaCIEKTOB €€ PaclpOCTPaHCHHUsS, CTPEMIICHUS K
NpOJIOJDKEHUI0 oOpa3zoBaHusi B o0nactu  MHGOPMALMOHHBIX  TEXHOJOTHHA H
CO3UIATEILHOM eI TEILHOCTH C P UMEHEHUEM CP €1CTB MH(POP MAIIMOHHBIX TEXHOJIOTHIA.

Nudopmatrka B OCHOBHOM 00111eM 00pa30BaHUU OTPaKaeT:

CYLIHOCTb MH(OP MATHKH KaK HAYYHOU JUCIUTUIMHBI, U3YYaIOIIEH 3aKOHOMEPHOCTH
NPOTEKAaHUS W BO3MOXXHOCTH aBTOMATH3allMM WHMOPMAIMOHHBIX TP OIECCOB B
pa3IUYHBIX CUCTEMAX;

OCHOBHBIE 00JIaCTH TP UMEHEHUS UH(POP MATUKHU, TP K€ BCET0 NHPOP MALIMOHHBIE
TEXHOJIOTHH, YIIPaBIICHUE U COIMAIBHYIO chepy;

MEKIUCIUIUIMHAPHBIA ~ XxapakTep  uMHGOpPMATHKH U HMH(OPMAIMOHHOMI
JeSITeTbHOCTH.

N3yuenue nHbOpMaTUKU OKA3bIBAET CYIIECTBEHHOE BIMSHUE Ha (DOpMHpOBaHUE
MHUPOBO33pEHUS] 00Yy4YaloNIerocsi, €ro >KU3HEHHYIO MO3UIMI0, 3aKJIaJIbIBAET OCHOBBI
NOHUMAHMS TPUHIUNOB (PYHKIIMOHUPOBAHHUA M HCHOJb30BaHUS HH(OPMAIIMOHHBIX
TEXHOJOTUN KaK HEOOXOIMMOro MHCTPYMEHTa MpaKTUYECKH JIFOOOU NesTeNbHOCTH U
OJMHOTO #3 Haubojiee 3HAYUMBIX TEXHOJOTHYECKUX JOCTIKEHHH COBPEMEHHOM
MUBUIM3AlMKM. MHOTHE TIpEIMETHBIE 3HAHUS W CIIOCOOBI JMEATEIHHOCTH, OCBOCHHBIE
0OydarouwMucs MPHU U3y4eHUH WHPOPMATHKHU, HAXOIAT NMPUMEHEHHE KaK B PaMKax
00pa3zoBaTeNbHOrO TMpollecca MPH H3YYCHHH JPYTUX MPEAMETHBIX 00acTei, Tak
Y B UHBIX JKU3HEHHBIX CUTYAIUSIX, CTAHOBSITCS 3HAYUMBIMH JIJ1s1 POPMHUPOBAHUS KAUECTB
JUYHOCTH, TO €CTh OpPHUEHTHUPOBaHHI HAa (OPMHUPOBAHHUE METAINpPEAMETHBIX U
JUYIHOCTHBIX PE3YJIbTaTOB 00yYCHUSI.

OcHoBHBIE 3ajaun yueOHoro mpeamera «HMuHdopmatuka» — chopmupoBats y
00yJaroIIuXCs:

MOHMMAaHUE TIP MHIUTIOB YCTP OMCTBA U (DYHKITMOHUP OBAHUS 00BEKTOB (P OBOTO
OKPYXEHHUs, TPEACTaBIeHUsI 00 WCTOPUM M TEHICHIMSIX pPa3BUTUS HH(OPMATHKH
neproaa 1udp oBoi TpaHchopMaIu COBp EMEHHOTO OOIIECTBA;

3HAHMSI, YMEHUS M HaBBIKM TPaMOTHOW TOCTAHOBKM 3aj[a4, BO3HUKAIOIIHUX B
NP aKTUYECKOW AESITeTBbHOCTH, Ui MX PEHICHUS C TOMOIIbI0 HH(OP MAITMOHHBIX
TEXHOJOTHUN, YMEHHUS U HABBIKU (DOPMAJIM30BAHHOTO OIMMCAHUS TIOCTAaBICHHBIX 3a/a4;

0a3oBble 3HaHUS 00 UWHPOPMALMOHHOM MOJIEIUPOBAHUU, B TOM YHCIE
0 MaTeMaTUYECKOM MO/IEIIVP OBAHUHY;



3HAHUE OCHOBHBIX aJITOPUTMHUYECKUX CTPYKTYP U YMEHHUE NP UMEHSTh 3T 3HAHUSA
JUISL TIOCTP O€HUS aJITOPUTMOB P €LIEHUS 3aJa4 10 UX MaTeEMaTHYECKUM MOJENSIM;

YMEHUS U HABBIKUA COCTABJIEHHUS IIP OCTBIX P OrPaMM [0 IOCTP OEHHOMY aJITOPUTMY
Ha OJTHOM W3 SI3BIKOB TP OTPaMMHP OBAHUS BEICOKOT'O Yp OBHSI;

yYMEHUS 1 HaBBIKU 3((HEKTUBHOTO MCIIOIb30BAHNUS OCHOBHBIX THUIOB TP UKJIAIHBIX
nporpamMM (MpUIIOKEHUH) OOIIEero Ha3HAuYeHUS W HUH(DOPMAIMOHHBIX CHCTEM JJIs
pelieHus C MX TOMOIIbI0 MPAaKTHYECKUX 3ajaad, BiajeHne O0a30BbIMH HOpMamu
uH(GOPMAIMOHHOM 3TUKU U MpaBa, OCHOBaMHU MH(OPMAIIMOHHOM 0€30MaCHOCTH;

YMEHHE I'P aMOTHO MHTEP PETUPOBATH PE3YIBTAThI P CIICHHUS TP aKTHUECKUX 33124 C
NOMOIIBI0 MH(GOPMAIMOHHBIX TEXHOJIOTUWA, MPUMEHSATh MOJYyYEHHBIE PE3yJIbTaThl B
TP AKTUYECKOM JEATETbHOCTH.

[enru wm 3amaum u3yueHuss MHOOPMATUKA HA YPOBHE OCHOBHOTO OOIIEro
00pa3zoBaHusl OMpENENAI0T CTPYKTYPY OCHOBHOTO COJIEpKaHUsl Y4yeOHOro mnpeaMera
B BUJIE CIEAYIOIIUX YEThIPEX TEMATUUECKUX Pa3/eloB:

uugpoBas rpaMOTHOCTb;

TEOP ETUUECKUE OCHOBBI UHPOP MATHUKHU;

aJrOPHUTMBI U TIP OTP AMMUP OBAHUE;

UH(GOP MATMOHHBIE TEXHOJOTUH.

OO6u1ee Yuciio yacoB, pEeKOMEHA0BAaHHBIX JJIs1 U3YU€HUs HH()OP MATUKU HA 0a30BOM
ypoBHe, — 102 yaca: B 7 kinacce — 34 yaca (1 gac B Henentw), B 8 kinacce — 34 ydaca
(1 gac B Hexento), B 9 knacce — 34 yaca (1 yac B Henernto).



COAEPKAHUE OBYYEHUSA

7 KJIACC

IHudpoBasi rpaMOTHOCTH
Komnwvromep — ynusepcanvroe ycmpoiicmeo o6pabomxu OaHHbIX.

Komnbiorep — yHHBEpcCalabHOE BBIYUCIUTENBHOE YCTPOMCTBO, paboTaroiiee o
nporpaMme. THIBI  KOMIIBIOTEPOB: IIEPCOHAJIBHBIE KOMIIBIOTEPHI, BCTP OCHHBIE
KOMIIBIOTEP bl, CyTEep KOMITbIOTEP bl. MOOUIIbHBIE YCTP OMCTBA.

OcHOBHBIE KOMITOHEHTBI KOMITbIOTEP A M MX Ha3HaueHue. [Ip oneccop. Onep atvBHas
Y JI0JITOBPEMEHHAs NaMsITh. Y CTpOMCTBA BBOJA U BbIBOAA. CEHCOP HBIN BBOJ, TaTYUKU
MOOWJIBHBIX YCTPOMCTB, CpecTBa OMOMETP MUECKON ay TEeHTHU(UKAIINH.

Hctopust pa3BUTUS KOMIIBIOTEPOB U MpPOrpaMMHOro oodecredenus. [lokosieHus
KOMITbIOTEPOB. COBPEMEHHBIE TEHICHIIUH P a3BUTHS KOMIIBIOTEPOB. CyNEPKOMITBIOTEPHI.

[TapannenbHbIE BEIYUCIEHUS.

[1ep conanpHbIi KOMMIBIOTED. [Ipolieccop 1 ero xapaKTepUCTUKU (TAaKTOBas 4acCTOTa,
paspsaHocTh). OnepaTtuBHas maMATh. JlodroBpeMeHHas amsiTh. Y CTpOMCTBa BBOJA U
BbIBOJIa. OObEM XpaHUMBIX JaHHBIX (OTNEpaTUBHAS MaMSITh KOMIbIOTEPA, )KECTKUN U
TBEPAOTENbHBIA JAUCK, MOCTOSIHHAas NaMAThb cMapT(OHa) U CKOPOCTh JAOCTyIa s
Pa3JIMYHBIX BUJIOB HOCUTEIIEH.

TexHuka 0€30MacHOCTH U IpaBuiia pabOoThl HA KOMIIBIOTEpPE.

Ilpoepammul u dannvle.

[Iporpammuoe  obecrieuenue  kKommbloTepa. llpukimamgHoe  mporpammHoe
obecneuenue. CucteMHoe mporpammaoe odecnedyenre. CUCTEMBI P OrpaMMHUPOBAHMSL
[IpaBoBas oxpaHa mHporpaMM M JaHHBIX. becriatHble M yCIIOBHO-O€CIUIaTHbIE
nporpaMmbl. CBOOOJHOE P OTpaMMHOE 00ecIieueHuUE.

®aitnel n manku (katanoru). [IpuHimns! noctpoenus ¢daitnoseix cucteM. [lomHoe
ums ¢aiina (manku). [lyte x ¢aitny (manke). PabGorta ¢ dalinamu u KaTajoramu
CpEACTBaMHU OMNEPALMOHHONW CHUCTEMBI: CO3JaHHE, KONHUPOBAHUE, IIEpEMEIICHHUE,
nep eMMEHOBAaHUE U yAajieHue GainoB u nanok (kataiaoros). Tumsl (daitnos. CBolicTea
¢aiinoB. XapakrepHble pa3Mmepbl (aiijioB pa3IMYHBIX TUIOB (CTpaHUIA TEKCTa,
AIIEKTpOHHAsA KHUTa, (oTorpadus, 3amuchb NECHU, BUACOKIUI, IMOJIHOMETP aXKHbIHI
bwibM). ApxwuBarus maHHBIX. Mcrmonb3oBaHUE MpOrpamMM-apXuBaTopoB. DannoBbIid
Menemxep. [louck ¢aiiaoB cpeacTBaMu omnep allMOHHON CUCTEMBI.

KommnbroTepHble BUpYCHl U APYTHE Bp €AOHOCHBIE MporpamMmbl. [Iporpammel s
3alUThl OT BUPYCOB.

Komnvromepuvie cemu.

OObenuHenrue koMmmbloTepoB B ceth. CeTh MHTepHET. BeO-cTpanuiia, BeO-CaiT.
Crtpykrypaaapecos Bed-pecypcoB. bpaysep. [Touckossie cuctemsl. [louck nadop marmm
MO KJIFOYEBBIM CIIOBaM U 10 n300pakeHuro. JlocroBepHOCTh MHGOPMAIINH, TTOJTYIEHHOM
u3 UnrepHera.

CoBp eMeHHBIE Cep BUCHI UHTEP HET-KOMMY HUKAIIHA.



CereBoii 3THKET, 6a30BbIE HOP MBI HHPOPMAIIMOHHON 3TUKHA U TIpaBa Mmpu pabdote
B Untepnere. CtpaTernu 6e3omacHOTo noBeaeHus B MinTepHere.

Teopernueckue 0CHOBbI HHPOPMATHKH
Hugpopmayus u ungopmayuonusie npoyeccyi.

Nudopmanus — 01HO U3 OCHOBHBIX MOHSATUN COBPEMEHHON HAYKH.

Nudopmanus kak cBeleHUs, MpeaHa3HAUYCHHBIC JIJI1 BOCIPUSITUSL YETOBEKOM, U
uHbopMaIus Kak JaHHbIE, KOTOPbIE MOTYT OBITh 00paboTaHbl aBTOMATU3UPOBAHHON
CUCTEMOM.

JIUCKpEeTHOCTh JaHHBIX. BO3MOXXHOCTh ONHUCAaHUS HENpEPbIBHBIX OOBEKTOB U
IIPOLIECCOB C MOMOUIBIO JUCKP ETHBIX JTAHHBIX.

NupopmMamonnple Mpolecchl — MPOIECChl, CBSI3aHHBIE C  XpaHEHUEM,
npeoOpa3oBaHUEM U Mepeayeii TaHHbIX.

IIpeocmaesnenue ungopmayuu.

CumBon. Andasut. MomHocTh andasuta. PaznHooOpasue s3b6IKOB U an(aBUTOB.
EcrectBenHbie U (hopMasibHbIE I3bIKHU. ATI(PaBUT TEKCTOB HA PyCCKOM A3bIKE. J|BOUYHbINA
andasut. KoanyecTtBo BCEBO3MOKHBIX CI0B (KOJOBBIX KOMOMHALINN) (PUKCUP OBAHHOM
JIUIMHBL B BoMuHOM andasute. [IpeoOpazoBanue iar000ro andaBuTa K ABOUYHOMY.
KonnuecTtBo pa3nuyHbIX CI0B (PUKCHUPOBAHHOW JJIMHBI B ajipaBUTE OIp €EICHHOM
MOITHOCTH.

Konaup oBanre CMMBOJIOB OJJHOTO ajipaBUTa C TOMOIUIBIO KOJIOBBIX CJIOB B JIp yTOM
andaBute, KOJ0Bas TaOIMIA, 1EKOJUP OBAHHE.

JIBonuHbIil ko1 [IpencraBneHre TaHHBIX B KOMIIBIOTEP € KAK TEKCTOB B JBOMYHOM
andasure.

NudopmanmoHHsli 00beM TaHHBIX. BUT — MHHMMAanbHAS €IUHUIIA KOJIWYECTBA
nHDOpMaIK — IBOWYHBIN pa3psa. Exuanne n3mep eanst nHGOP MAIIMOHHOTO 00heMa
IaHHBIX. but, OaiiT, KMII00AWT, MeradamT, ruradamT.

Ckopocth miepenayd JaHHBIX. EJIUHUIBI CKOPOCTH Tepefadyu JaHHbBIX.

Koaupoanue tekcroB. PaBHOmepHbIil koa. HepaBHomepnsiii kon. Koauposka
ASCII. Bocbmubutasle konupoBku. Ilonsitue o konupoBkax UNICODE.
Jlexoaup oBaHHE COOOIIEHUI C HMCIOJIb30BAHUEM PABHOMEPHOIO U HEPaBHOMEPHOIO
koJa. MMHpop ManMOHHBIA 00BEM TEKCTA.

Hckaxenre nupopmanuu npu nepeaaye.

Oob1ee rp eacTaBieHue 0 HU(GP OBOM P CTABICHUN ayAUOBU3YaJIbHbBIX U 1P YyTHUX
HETp ep bIBHBIX JAHHBIX.

KonupoBanue 1nigeta. L{BetoBsie monenu. Monens RGB. I'my6una xoaupoBaHusl.
[TamuTpa.

PactpoBoe u BekTOpHOE mpeacTaBieHue uzoOpakeHui. Ilukcenb. OueHka
uH(GOPMAMOHHOTO 00beMa rpauuecKuX JaHHBIX ISl pacTpOBOTO U300 aXKEeHHUS.

KonupoBanue 3Byka. Pa3psaHocTs 1 yactoTa 3anucu. KoanuecTBo KaHAJI0B 3aIUCH.

OneHka KOJIMUE€CTBEHHBIX TapaMETPOB, CBA3AHHBIX C P €CTABICHUEM U XPaHEHUEM
3BYKOBBIX (pailsioB.



NudopManuoHHbIe TEXHOJIOTUHA
Texcmosvie 0oKymeHmbl.

TexkcToBbIe TOKYMEHTBI M UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHulla, ad3all, CTp OKa,
CJIOBO, CUMBOJI).

TekcToBbIM  mpomeccop —  HMHCTPYMEHT  CO3JaHUSA,  PENAKTUPOBAHUSA
u ¢opmaTtupoBaHusi TekcToB. I[IpaBuna Habopa Tekcta. PemakTupoBaHHE TeKcCTa.
CgrorictBa cuMmBosioB. Illpudt. Tumsl mpudror (pyoOaeHsle, ¢ 3acedyKkamu,
MoHo1upuHHbIR). [TomyXupHOE U Kyp cuBHOE HauepTanue. CBoiicTBa a03a1ieB: IPaHHIIb,
ab3alHbIl OTCTYN, HWHTEpBaj, BbIpaBHUBaHUE. [lapamerpsl crpanunsl. CtuiaeBoe
dbopmaTrp OBaHHUE.

CtpykrypupoBaHue HHPOpMaMU C  TOMOIIBIO  CIMCKOB M TaOJMIL.
MHuoroypoBHeBble criucku. [Jo6aBiienne Tabinil B TEKCTOBBIE JOKYMEHTHI.

BcraBka un3o0paxkeHWil B TEKCTOBBIE JTOKyMeHThl. OOTekaHue H300p aKeHui
TEeKCTOM. BKJTt0Ou€HrE B TEKCTOBBIN JOKYMEHT Uarpamm, popmyii, HyMepaluu CTp aHu,
KOJIOHTHUTYJIOB, CCBUIOK U APYTHX 3JIEMEHTOB.

IIpoBepka npasonucanus. PacctaHoBka mnepeHOcoB. ['0710COBOM BBOJ TEKCTA.
Onrrueckoe pacno3HaBaHue Tekcra. KommbrorepHslii nepeBon. Mcnonb3oBaHue
cepBucoB MHTEepHETa 111 00pabOTKU TEKCTA.

Komnvromepuas epaguxa.

3HaAKOMCTBO ¢ TpaduueckuMHu p erakropamMu. PactpoBsie pucyHku. Mcmonb3oBanme
rpaduIecKuX Mp UMUTHBOB.

Omnepamnuu penakTupoBaHus rpadudeckux 0OBHEKTOB, B TOM YHUCIE U OBBIX
dboTorpadmuii: u3MeHeHHe pa3Mepa, 00pe3Ka, MOBOPOT, OTP AXKEHHE, paboTa ¢ 0bIacTIMu
(BBIIEIICHUE, KOMHUPOBAHHWE, 3aJIMBKa IIBETOM), KOpPPEKIUs IBEeTa, SPKOCTH H
KOHTP aCTHOCTH.

BekropHras rpaduka. Co3qaHne BEKTOP HBIX PUCYHKOB BCTP OCHHBIMHU CP €/ICTBAMH
TEKCTOBOTO TP OTIECCOpa WIIH JPYTUX Mporpamm (Tip iioskeHui ). JloOaBieHne BEKTOPHBIX
PHCYHKOB B TOKYMCHTEI.

Mynomumeoutinvle npeseHmayuu.

[TonroroBka My abTUMEIMHHBIX TTpe3eHTaIuil. Craiin. JloOaBieHue Ha ciiai 1 TeKCTa
1 n300paxenuit. PaboTta ¢ HeCKOJIBKUMHM ClTaliaMH.

JlobGaBneHue Ha caia ay IMOBU3YadbHBIX JaHHBIX. AHUMAIs. [ umep cChUTKA.

8 KUIACC

Teopernueckue 0CHOBBI HHPOPMATHKH
Cucmembl cuucnenus.

Heno3uiyonHbie 1 NMO3UIMOHHBIE CUCTEMbI cuucieHus. Andabutr. OCHOBaHUE.
Pa3Bepnytass gopma 3ammcu uwucna. llepeBon B JECATUUHYIO CHUCTEMY YMCEIL,
3aMHACaHHBIX B JPYTUX CHCTEMAaX CUMUCIICHHUS.

Pumckas cucrema cuncneHusl.



JBonunas cucreMa cuucienus. [lepeBoa nenbix uncen B npeaenax ot 0 go 1024
B JIBOMYHYIO CUCTEMY cuMclieHus1. BocbMepuuHas cuctema curciaenus. [lep eBoj uuncen
U3 BOCBMEPHUYHON CHCTEMBI B JBOWYHYIO M JECATHYHYIO CHCTEMBI M OOpaTHO.
[llectHaguaTepuyHas cucrema cuuciieHud. [lepeBoa uucen U3 MIECTHAAUATEP MUHOM
CHCTEMBI B JBOMYHYIO, BOCBMEP MUHYIO M ICCATHUIHYIO CHCTEMBI M1 00PaTHO.
Apudmerraeckue orepanuy B IBOUIHON CHCTEME CINCIICHUS.

Dnemenmol Mamemamuyeckou 102UKuU.

Jlornueckne  BbICKa3bIBaHWA.  Jlornueckue — 3HAYEHHS]  BBICKA3BIBAHMIM.
DlleMeHTapHblE W COCTaBHbIE  BbICKa3bIBaHMs.  Jlormueckue  omepaimu:
«» (KOHBIOHKIIUS, JIOTUYECKOE YMHOXKEHHUE), «WIN» (IU3BIOHKIMS, JIOTHUYECKOe
CIIOJKEHUE), «He» (Jlornyeckoe oTpuianue). IIpuopuTer nOoTrHMUecKUX OIepalyi.
OnpeneneHnue UCTUHHOCTH COCTABHOT'O BBICKA3bIBAHUS, €CJIM W3BECTHHI 3HAuYCHUS
HMCTUHHOCTH BXOJISIIIIUX B HETO AJIEMEHTAPHBIX BhICKAa3bIBAHUMN. JIOTHY€CKIE BBIPYKECHHS.
[IpaBuna 3amMcu JOTHYECKUX BhIpaxkeHud. I[locTpoeHwe TaOIMWI] HMCTUHHOCTH
JIOTUYECKUX BBIP AXKCHHIM.

Jlornueckue 3eMEHTbl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAMU KOMITbIOTEPA.

AJITOPUTMBI U IPOrPaMMHPOBAHUE
Hcnornumenu u ancopummbol. Aneopummuyeckue KOHCMPYKYUU.

[Tousatue anroputma. IcmoaHUTENN aNTOPUTMOB. AJITOPUTM KaK IUIaH YIpaBJICHUS
VCTIOJIHUTEIIEM.

CaoiictBa anroputma. CriocoObl 3aIMCH alIrOpUTMa (CIIOBECHBIM, B BUE OJOK-
CXEMBbI, IPOrpaMma).

AJITOpUTMHUYECKHE KOHCTPYKIMHU. KOHCTpyKIMs «cienoBaHue». JIMHEWHBIM
anroput™. Orp aHUYEHHOCTh JIMHEHHBIX aJITOPUTMOB: HEBO3MOKHOCTD TP €[y CMOTPETh
3aBHUCUMOCTb ITOCJIEIOBATENBHOCTHU BBIITOJHAEMBIX AEUCTBUN OT UCXOHBIX JAHHBIX.

KoHcTpykiusi «BeTBieHHE»: TOJHAss W HemodHas ¢GopMbl BrimoaHenue
Y HEBBINIOJIHEHHE YCIOBUS (MCTMHHOCTb M JIOKHOCTBH BbICKa3bIBaHUsA). IIpocTeien
COCTaBHBIE yCIOBUS.

KoHCTpyKIMSl «IOBTOPEHUS»: ULUKIBl C 3aJaHHBIM YHCIOM IOBTOPEHHH,
C YCJIOBHEM BBITIOJIHEHUS, C TIEPp EMEHHOM LIUKJIA.

Pazpabotka misti GopmManbHOTO WCIOJIHUTENS aJTOPUTMA, TP UBOJSIIETO K
TpeOyeMoMy pe3ybTaTy MPU KOHKP €THBIX UICXOIHBIX TaHHBIX. Pa3paboTka HECT0KHBIX
aJTOPUTMOB C UCMOJIb30BaHUEM LIUKJIOB U BETBJICHUHN JJIsI yIIp aBJieHUs! (Op MaTIbHBIMU
UCTOJHUTENSIMU, TakumMu kKak Pobot, Yepenamka, Yeprtexxnuk. Brinosinenue
aJrOPUTMOB BPYUHYIO U Ha KoMmIbioTepe. CUHTAKCUYECKHE M JOTHYECKHE OIIMOKHU.
OTka3sl.

A3bIK npocpammuposanus.

A3pik mporpammupoBanus (Python, C++, Ilackanes, Java, C#, IlkonbHbii
AnropurMuueckuii S3bIk).

CucremMa 1p orpaMMUPOBAHUS . PEIAKTOP TEKCTA IPOTPAMM, TP AHCIISITOP,, OTJIAAUHK.



[lepemennas: Tum, wuMs, 3HadeHue. llenmble, BENMIECTBEHHBIE W CHMBOJIBHBIC
TIep EMCHHBIC.

Omepatop mnpucBamBaHusa. ApHPMETHUCCKHUE BBIPAXKCHUS M TOPSAJIOK HX
BBEIUHCIcHUsA. Onepanuu ¢ IEIBIMU YHCIaMU: MEJTOYHUCICHHOE JeJICHNEe, OCTaTOK OT
JIETICHHUS.

BerBiienns. CocTaBHBIC YCI0BHS (3aITMCh JIOTHUECKHUX BBIP AXKCHHUI Ha H3y4aeMOM
SI3BIKE TIp OrpaMMUpoBaHus). HaxoxJieHHe MUHIMyMa B MaKCUMyMa M3 JBYX, TPEX
Y YeThIp X Yrcell. Perenre kBapaTHOTO yp aBHEHHS, IMEIOIIIETO BEIIECTBEHHBIC KOP HU.

Jlnanorosast OTJIaJaKa IpOorpamMM: IOIIAaroBOE BHIIIOJTHEHHE, ITPOCMOTp 3HAYCHHUM
BEJIMYWH, OTJIaJOYHBIA BBIBOJI, BRLIOOP TOYKH OCTaHOBA.

[ukn ¢ ycmoBueM. AnroputMm EBKinaa st HaX0XKAEHUS HAUOOIBIIIETO 00IIero
NeMUTeNs JBYX HATypalbHBIX 4YHcell. Pa30OueHue 3amuch HaTypaJbHOTO YHCIA
B TIO3WIIMOHHOM CHCTEME C OCHOBaHWEM, MEHBIITUM WJH pPaBHBIM 10, Ha OTIEIbHBIC
uQpHolL.

[k ¢ mepeMeHHOW. ANTOPUTMBI P OBEPKH JASITMMOCTH OJIHOTO IIEJIOTO YHCIIa
Ha JpyTroe, MPOBEpKH HATYpaJbHOTO YUCIIa Ha MPOCTOTY.

O6paboTka CHMBOJBHBIX JaHHBIX. CHMBOJIBHBIC (CTPOKOBBIC) II€pEMEHHBIC.
[TocumBonbHast 0OpaboTka cTpok. [logcuer 4acTOThl MOSIBICHUSI CHMBOJIa B CTPOKE.
Bcerpoennsie hyHKImu 1715 00paboTKU CTP OK.

Ananuz ancopummos.

OnpeneneHre BO3MOXHBIX PE3YJIBTATOB pabOThl ajlropuTtMa MOPHU JTaHHOM
MHO>KECTBE BXOJHBIX JIaHHBIX, OIPEACIICHUE BO3MOMXHBIX BXOJHbBIX JAHHBIX,
MPUBOJAIINX K TAHHOMY PE3yJIbTaTy.

9 KUIIACC

udposasi rpaMOTHOCTD
I'nobanvnasa cemv Unmepnem u cmpameauu 6€30nacHo20 nogedeHuUs 6 Hell.
['mo6anbsuas cetb UaTEpHET. IP-aapeca y3moB. CeteBoe XpaHeHHE JaHHBIX. MeTo b
WHAUBUYaJBbHOTO U KOJIJIEKTUBHOTO pa3MelieHus: HoBoil nHdopmanuu B MuTepHere.
bonbuine nanubie (MHTEp HET-AAHHBIE, B YACTHOCTH JAHHBIE COLIMAJIBHBIX CETEH).
[Tonstue 00 wHGOPMAIMOHHOW 0€30TaCHOCTH. YTPO3bl HHGOPMAIIMOHHON
0€30MacHOCTH P U padoTe B rI100aILHOM CETH U METOABI TP OTUBOACHCTBUS UM. [IpaBiia
0e3omnacHoi ayTeHTUPUKALWKU. 3aiuTa TuaHo M nHbopMaiu B MTutepuere. bezonacHbie
crpateruu noseaeHus B Mlutepuere. [lp enynpexxaenue BOBiIeUEHUS B IECTP YKTUBHbBIE U
KpUMUHAJbHbIE (POPMBI CETEBOM aKTUBHOCTH (KHOEpOYJUIMHI, (PUIIMHT W JApYyTHe

dbopMmbl).
Paboma 6 ungpopmayuonnom npocmpancmee.
Buner pesrensHoctT B VHTepHETE. MHTEPHET-CEPBHCHI: KOMMYHHKAIIMOHHBIC

cepBHUCHI (IOUTOBAS CIyxk0a, BU1€0-KOH(EPEHII-CBSI3b U AP YTHUE), CITP ABOUHBIE CITYKObI
(kapThl, pacnucaHus MW JpYrue), MOUCKOBBIE CIIY>KObI, CIyXObl OOHOBJICHHUS
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P OTPaMMHOTO OOeCTIieueHusT U ApyTHue CryKO0bl. CepBUCH TOCYJapCTBEHHBIX YCIYT.
O6naunble Xxpanwnuiia AaHHBIX. CpeacTBa COBMECTHON pPa3pabOTKH JTOKYMEHTOB
(onmariH-oduce). [IporpammHOE 0O€ecTieueHne Kak BeO-cep BUC: OHIIAaHHOBBIE TEKCTOBBIC
U rpaduyuecKkne peaakTophl, Cpenbl pa3padoTKH P OrpaMMm.

Teopernueckue 0CHOBbI HHPOPMATHKH
Mooenuposarue Kak memoo no3HAHUAL.

Mogens. 3anaun, pemiaembie ¢ MOMOIIbI0 MojenupoBanus. Knaccupukaimm
Moeneil. MaTepnanbHble (HaTypHbIE) U UH(GOP MAIIMOHHBIE MOeNnU. Herp ep biBHBIE U
TUCKpeTHble Mojenu. Mwmutanmonnsie wmoxaenu. UWrposele mogenu. OrieHka
COOTBETCTBUSI MOJEIHU MOACIUPYEMOMY OOBEKTY U LEISIM MOJEIHUP OBAHUS.

Ta6nauunbie Mogenu. Tabnuia Kak mp ecTaBaeHHe OTHOIICHHUS.

ba3br nanneix. OTOOp B TaONHUIIE CTP OK, YAOBIETBOPSIOINX 32 1aHHOMY Y CIIOBHIO.

['pad. Bepmuna, pedpo, myts. Op uEHTHP OBaHHBIE M HEOP UEHTHP OBAaHHBIE TP a(bI.
JnuHa (Bec) pedpa. BecoBast maTpwuma rpada. [nuHa myTtd Mexay BepImmHaMu rpada.
[Touck onmTumanpHOrO TyTH B Tpade. HavanpHas BepinHa (MCTOYHUK) U KOHEUHAsS
BepIIMHA (CTOK) B OpPHEHTUPOBAHHOM Tpade. Briumcnenue komuyecTBa MyTel
B HAIIPaBJICHHOM alUKJIMYECKOM rpade.

HepeBo. Kopenb, Bepiuna (y3ein), 1ucT, peopo (ayra) nepesa. Boicota nepesa.
[Mognepeso. [Ipumepsl ncnonb3zoBanus aepeBbeB. [lepebop BapuaHTOB ¢ MOMOIIBIO
nepeBa.

[TonsiTue MaTtemMaTH4eCKOM MOJEIW. 3ajlaud, peniaeMble C  MOMOIIBIO
MaTeMaTUYECKOTO (KOMIBIOTEPHOI0) MoJenupoBaHus. OTianyue MaTteMaThyecKon
MOJIENIK OT HATYyPHOU MOJIENIU U OT CIIOBECHOTO (JIMTEPAaTypPHOI0) OMUCAHUS OOBEKTA.

OTamnbl KOMIBIOTEPHOTO MOJICTUPOBAHUS: TIOCTAHOBKA 3aJayd, IOCTpPOCHUE
MaTeMaTUYeCKON MOJENH, MpOorpaMMHasl peaiu3aius, TECTUPOBaHUE, TP OBEICHHIES
KOMITBIOTEP HOTO KCIIEp UMEHTA, aHAJIU3 €r0 Pe3yJIbTaTOB, YTOUHEHUE MO/ICIIH.

AJITOPUTMBI U IPOTPAMMHUPOBAHUE
Paspabomka ancopummos u npoepamm.

Pa3Ouenue 3amaum Ha mnoazagayd. CoOCTaBJICHHE aJITOPUTMOB M TPOTpaMMm C
UCIOJIb30BAaHUEM  BETBJICHUM, IMKJIOB M  BCIHOMOTATEIbHBIX aJITOPUTMOB JUIS
yIpaBjieHUus HUCHojgHUTeneM PoOOT WM JpyruMd HUCHOJHUTENSIMUA, TaKUMH Kak
Yepenamka, Yep TEXKHUK U JP yTUMMU.

Tabnuunele BenmuuuHbl (MaccuBbl). OpgHOoMepHBIE MaccuBbl. (CocTaBlieHHe
¥ OTJIaJKa MpOTpaMM, pean3yIOIuX TUIIOBBIE aJTOPUTMBI 00Pa0OTKH OJHOMEPHBIX
YHCIIOBBIX MACCHBOB, Ha OJJHOM U3 SI3BIKOB Ip orpammupoBanus (Python, C++, ITackais,
Java, C#, llIkonbHBIH AJNTOPUTMHUYECKUN SI3BIK): 3aMOJIHEHHE YHCIOBOTO MacCHBA
CIIy4alHBIMU YHCIIaMH, B COOTBETCTBMM C (OPMYJION WM IyTEM BBOJIA YHCET,
HaXOXXJICHUE CyMMBbI 3JIEMEHTOB MAacCHUBA, JUHEWHBIN TMOWCK 3aJaHHOTO 3HAYCHUS B
MAacCUBE, TOJCYET >3JIEMEHTOB MACCHBA, YJOBJIETBOPSIOUIUX 3aJaHHOMY YCJIOBHIO,
HAXOXJICHUE MUHUMAJIBLHOTO (MaKCMMaJILHOTO) 3JieMeHTa MaccuBa. CopTUpOBKa
MacCCHBa.
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O6p a00TKa IOTOKAa AAaHHBIX: BBIYHUCICHHUC KOJIMYCCTBA, CYMMbI, CPCIHCIO
ap I/I(I)MCTI/I‘ICCKOFO, MHHUMAJIBHOTO H MAaKCHUMAJIBbHOI'0O 3HA4YCHHA  JJICMCHTOB
MMoCJIICA0BATCIIbHOCTH, YAOBIICTBOP AOIIHUX 3aIaHHOMY YCIOBHIO.

Ynpaenenue

VYnopasnenue. Curnan. O6parHas cBs3b. [lomydeHue curHaioB OT HU]P OBBIX
JNATYMKOB (KacaHUsl, pacCTOSIHUS, CBETa, 3ByKa U Jpyroro). [Ipumeps! ncnonp3oBanus
OpUHIUNA 00paTHOM CBS3U B CUCTEMAax YIpPaBiIEHHUs TEXHUYECKHMMHU YCTpOICTBAMU
C MOMOIIIO JATYUKOB, B TOM YHCII€ B pOOOTOTEXHUKE.

[Ipumepsl pOOOTU3MPOBAHHBIX CHUCTEM (CHCTEMa yIpPAaBJICHUA JABUKCHHEM
B TPAHCHOPTHOM CHUCTEME, CBapoOuHas JMHHUS aBTO3aBOJa, aBTOMATU3UPOBAHHOE
yIpaBJIeHUE OTOIUICHUS JOMa, aBTOHOMHAsl CHUCTEMa YIpPAaBJIECHUS TPaHCHOPTHBIM
CPEACTBOM U JIpyTHE CUCTEMBI).

NudopmanuoHHbIe TEXHOJIOTMH
InekmponHbvle mabauybi.

[Tonsite 00 37eKTpOHHBIX Tabmunax. TUIBI JAaHHBIX B SUEHKaX AJIEKTP OHHOU
tabnuipl. PenaktupoBanue u popmatupoBanue tabnui. BerpoeHHnbie QyHKIMH JUis
MOKCKa MaKCMMyMa, MUHUMYMa, CYMMBI U CpelHero apupmernyeckoro. Cop TUpOBKa
JTAHHBIX B BBIJICIICHHOM nuamna3one. [locrpoenue quarpamm (ructorpaMma, Kp yroBas
auarpaMma, ToueuHas AuarpaMma). Beibop Tuma nuarp aMMsl.

[TpeoOpaszoBanue Gopmyn npu kKomnupoBaHuu. OTHOCUTENbHAS, a0COJIOTHAS U
CMEIIaHHAas aJip ecallusl.

YCcrnoBHBIE BBIYUCIIEHUS B DJIEKTP OHHBIX Tabiumax. CyMMHUpOBaHHE U TOJICYET
3HAYEHUI, OTBEYAIOIIUX 3aJaHHOMY yClI0BUI0. OOpaboTka 00abIMX HAOOPOB JAHHBIX.
YucrieHHOe MOJIENUP OBAHUE B AJIEKTP OHHBIX TaOJIUIaX.

HUnghopmayuonnvie mexrnonocuu 6 cospemerHom obuecmae.

Ponp mH(MOpMAIMOHHBIX TEXHOJOTHH B Pa3BUTUU SKOHOMUKH MHpa, CTpaHbI,
pernoHa. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBs3anabIe ¢ HHPOPMATUKOU U HH(POP MAITMOHHBIMHU TEXHOJIOTHSIMU:
BeO-AM3alHEp,, TP OTPAMMHUCT, pa3paboTIYNK MOOMIBHBIX P MI0KEHUH, TECTHP OBIIHK,
ap XUTEKTOP P OrPaMMHOT0 00ecrey eHusI, CIISIIUATHCT 110 aHAJIM3Y JAHHBIX , CHCTEMHBIH
aIMAHUCTP aTOP.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
IO UH®OPMATUKE HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA3OBAHUA

N3yvenue nadopMaTUKU HA YP OBHE OCHOBHOTO 00111ero 00pa3oBaHMs HAIIPABICHO
Ha JOCTIDKEHHE OOYYalOIMMUCS JTUYHOCTHBIX, METANpEeAMETHBIX U TP eEAMETHBIX
pE3yJIbTaTOB OCBOCHHUSI COJIEp KaHUS yUEOHOTO TP eIMETa.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE p €3yJIbTaThl UMEIOT HAIIP ABJICHHOCTD Ha P EIlIEHUE 3a]1a4 BOCITUTAHUS,
Pa3BUTHA U COIMAIM3AINU O0YUYAOIIUXCS CPEACTBAMH YIEOHOTO Tp eIMETa.

B pe3ynbTare uzyuenus uHQpOpMaTUKH HA YPOBHE OCHOBHOTO 00111€T0 00pa30BaHusI
y oOyuaromerocs OyayT cpopMHpOBaHBI CHEAYIOMHE JTUYHOCTHBIC P e3yJIbTaThl
B YaCTH:

1) naTpUOTHYECKOT0 BOCIIUTAHMSL:

LIEHHOCTHOE OTHOIIEHHE K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY U
HAYyYHOMY HACIIEMI0, MOHUMAHHWE 3HA4YeHUs HHPOPMATUKM KaK HAyKU B IKU3HU
COBpPEMEHHOI0 O00lIecTBa, BIAaJEHHE JOCTOBEPHON HH(OpManuell o MepeaoBbIX
MUPOBBIX W OTEUECTBEHHBIX  JOCTIDKEHUSX B  oOsactu  MHOOPMATUKU
U HHDOPMALMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMSX
0 1M(ppoBoil TpaHCHOpMALUK COBP EMEHHOTO O0IIECTBA;

2) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OpHEHTAIMsl HA MOpaJbHbIE LICHHOCTH W HOPMBI B CHUTyalUsX HPaBCTBEHHOIO
BBIOOPA, TOTOBHOCTh OLICHUBATh CBOE MOBEACHHE M TMOCTYIKH, @ TAKXKE MOBEICHHUE
Y TIOCTYNIKHU APYTHX JIFOAEH C MO3UIMH HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCIIEICTBUM MMOCTYIIKOB, AKTUBHOE HEIPHUATHUE aCOLMAIbHBIX ITOCTYIIKOB,
B TOM uucie B UHTepHeTE;

3) rpaKIaHCKOT0 BOCIIUTAHUSA:

ITp €ICTABJIEHUE O COLMATBbHBIX HOPMaX U P aBUJIaX MEAKITNYHOCTHBIX OTHOIIICHHH B
KOJIJIGKTUBE, B TOM WYHCIE B COIMAJIBHBIX COOOIIECTBaX, COOJIOJEHUE IIpaBUIl
0€30MacHOCTH, B TOM YHCJI€ HABBIKOB O€30MAaCHOTO MOBEACHUS B WHTEPHET-CPeEe,
TOTOBHOCTh K Pa3HOOOpPa3HOWM COBMECTHOM JI€ATEIHHOCTH MPH BBHIMIOJTHEHUHN YUCOHbIX,
MO3HABATEIBHBIX  3aJad,  CO3JaHUU  y4YEOHBIX MPOEKTOB,  CTpPEMJICHHUE
K B3aMMOTIOHMMAHHUIO U B3aMMOIIOMOIIM B TIPOIIECCe ATOM y4yeOHOU NeATeIbHOCTH,
TOTOBHOCThH OILICHMBATh CBOE IOBEICHHE M IMOCTYIKH CBOUX TOBAPHILEH C MO3ULIMU
HPAaBCTBEHHBIX W MPAaBOBBIX HOPM C YUYETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) neHHOCTeli HAYyYHOT 0 MO3HAHMS:
cOpMUPOBAHHOCTh MHPOBO33PEHUYCCKUX TPEACTABICHUN 00 WHGOPMaIWH,
uH(GOP MAIMOHHBIX MpoIleccax U WHGOP MAITMOHHBIX TEXHOJIOTHSAX, COOTBETCTBYOIINX
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COBpP €MEHHOMY YPOBHIO pa3BUTHS HAYKHU M OOIIIECTBEHHOM MP aKTUKH U COCTABIISFOLIHX
0a30BYI0 OCHOBY JIJISI IOHUMAaHUS CYITHOCTH HaYIHOU Kap THHBI MHpPa;

WHTEpP €C K 00yUCHHIO Y IO3HAHUIO, TF0003HATETLHOCTh, TOTOBHOCTD M CITOCOOHOCTH
K caM0o00Opa3oBaHUIO, OCO3HAHHOMY BBIOOPY HAMpaBICHHOCTH W YPOBHS OOYydYeHUs
B JlaJIbHEUIIIEM;

OBJIAJICHUE OCHOBHBIMHU HABBIKAMH UCCIIENOBATENBCKON AEATEIbHOCTH, Y CTAHOBKA
Ha OCMBICJICHUE OTIbITAa, HAOJIIOJICHU, TOCTYIIKOB U CTPEMJICHUE COBEP IIIEHCTBOBATH
My TU JOCTHXKCHUSI MHIMBUIYaIbHOTO U KOJJIEKTUBHOTO OJIaromnoJIyydusi;

chopMUPOBAHHOCTh HMH(POPMAIMOHHON KYJIBTYpPhl, B TOM YHCIC HaBBIKOB
CaMOCTOSITENIbHOM paboThl ¢ Y4eOHBIMU TEKCTaMH, CIPAaBOYHOM JIUTEPaTypOil,
pa3HOOOpa3HbIMU CpEICTBAMU HH(POPMAIMOHHBIX TEXHOJOTWUM, a TaKXke YMEHHUs
CaMOCTOSITETIBHO OTIPEACNATh 1€ CBOET0 00yUYEHUsI, CTaBUTh U (hOPMYJIUPOBATH ISt
ceOst HOBBIE 3aJ1a4M B yueOe U MO3HABATEIbHOM JeATeIbHOCTH, PAa3BUBATh MOTUBBI H
VHTEP €Cbl CBOEU MTO3HABATEIILHOM JAEATENbHOCTH;

5) popmMupoBaHUA KyJbTYPbI 310POBbSI:

OCO3HAHHE [IEHHOCTU XU3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 310 OBBIO,
yCTaHOBKA Ha 3710 OBbI 00p a3 KU3HHU, B TOM YHUCIIE€ M 32 CIET OCBOCHHMSI 1 COOJTIOICHHS
Tp €00BaHMIA Oe30macHou AKCIUTyaTalluu Cp €ICTB WH(GOP MAITMOHHBIX
¥ KOMMYHHKAIIUOHHBIX TEXHOJIOTHU;

6) TPy10BOr0 BOCIMTAHUA:

UHTEpEC K TNPaKTUYEeCKOMY u3ydeHuto mnpodeccuit u Tpyna B chepax
1p 0heCCUOHATBHOM JIEITEIbHOCTH, CBSI3aHHBIX C UH(POP MATUKOM, MPOrpaMMUPOBaHUEM
U WHGOPMAIMOHHBIMUA TEXHOJIOTHSMH, OCHOBAaHHBIMA Ha JOCTIDKEHUSX HAyKU
MH()OPMATUKN U HAYYHO-TEXHUUECKOTO MPOrpecca;

OCO3HAHHBIN BBIOOP M MOCTPOEHUE WHAWBUAYAJbHOW TPAEKTOPUU OOPa30BaHMS
W OKU3HCHHBIX IUTAHOB C YYETOM JIMYHBIX W OOIICCTBEHHBIX HWHTEPECOB H
MOTp €OHOCTEH;

7) 3KOJIOTrHY€CKOT0 BOCIIMTAHUS:

OCO3HaHHE TNI00ALHOT0 XapaKTepa KOJOTHUSCKUX ITPOOJIEM U Iy TEH X P CIICHYS,
B TOM YHCJIE C y4YE€TOM BO3MOYKHOCTEH WH()POPMAITMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUM;

8) axanranuu 00y4arouerocs K i3MeHSI0IMMCS Y CJI0BUSM COLMAJIBHOM U
NPUPOAHOH CpeAbI:

OCBOEHHUE 00YUYaIOMIMMUCS COLMATIBHOTO OIbITa, OCHOBHBIX COIMAJIbHBIX P OJIEH,
COOTBETCTBYIOLIMX BENYILEH AEITEIbHOCTA BO3pacTa, HOPM U Mp aBUII OOLIECTBEHHOIO
noBeAeHus, GOpM COLMAIBHOM XKM3HM B TPYyMIax U COOOIIECTBAX, B TOM YHCIE
CYILECTBYIOIIHUX B BUPTYaJIbHOM IIP OCTP AHCTBE.
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METAIIPEIMETHBIE PE3YJ/IbTATBI

MeTtanp eqMeTHbIE p €3yIbTaThl 0CBOSHUS MPOTPAMMBI TI0O HHPOP MATHUKE OTP aXKAIOT
OBJIAJICHUE YHUBEPCAJIBHBIMU YYEOHBIMH JEHCTBHSIMH —  TIO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMH, P €TYISTUBHBIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TelCTBHS
ba3oBble jiornueckue 1elCTBUS:

yMEHHUE OTIp eCNISTh MOHATHS, CO3/1aBaTh 000OIICHMsI, yCTaHABINBATh aHAJIOTHH,
KiaccuuuupoBaTh, CaMOCTOSATEIBHO  BBIOMpPAaTh  OCHOBAHUS W KPUTEPUH
U1 Kiaaccu(UKaIMy, YCTaHABIHMBATH IPMYMHHO-CICICTBEHHBIE CBS3U, CTPOUTH
JIOTUYECKHE PaCCYKIEHUS, ITP OBOAUTH yMO3AKIIOUCHHSI (MHy KTUBHBIE, 1€TyKTUBHbBIC
10 aHAJIOTHH) U BBIBOJIBI,

yMEHHUE C037aBaTh, MPUMEHAITh U MPeoOpPa30BbIBATh 3HAKH M CUMBOJIBI, MOJIEIH
Y CXEMBI JJIs pelIeHns Y4eOHbIX U TT03HaBaTEIbHbIX 3a/a4;

CaMOCTOSITEIBHO BBIOMpPATh CMOco0 pemeHus ydeOHOW 3amadd (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEHICHUS, BHIOUPATh HAWOOJICE MOIXOJSIINN C YYETOM
CaMOCTOSITETTLHO BBIJIETIEHHBIX KPUTEP UEB).

Ba3oBble Hccie1oBaTeILCKUE 1€ CTBHA:

dbopMyIHpOBaTh BOMPOCH, (PUKCHPYIONIHE pa3pblB  MEKAY P EaTbHBIM
1 KEITaTeIbHBIM COCTOSIHUEM CHUTYyaIlWH, 00BEKTa, 1 CaMOCTOSTEIIbHO YCTaHABIIMBATh
HCKOMOE€ M JTaHHOE;

OIICHUBATh HA TP UMEHUMOCTH U JJOCTOBEPHOCTh MH(GOPMAIIHIO, TOTYUYEHHYIO B XO/I€
HCCIICIOBAHMS;

P OTHO3UPOBATh BO3MOKHOE JTaIbHEUIIIEEe Pa3BUTUE TIPOIIECCOB, COOBITUN U HX
MOCIEACTBUS B AHAJOTHYHBIX WJIM CXOJHBIX CHTyallUsiX, a TaKXKe BbIJIBHUraTh
P €IMOJIOKEHUSI 00 UX Pa3BUTUU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pabora ¢ undopmanmei:

BBISBJIATh JehUIUT uHDOpMAIMK, JaHHBIX, HEOOXOIWMBIX [JIs P eIICHHUST
MMOCTABJICHHOM 3a/1a4H;

P UIMEHSATH Pa3JIMYHbIC METOIbI, MHCTP YMEHTBI U 3aIIP OCHI ITPH TMTOUCKE U 0TOOpE
uHGOP MAIUH WIW TaHHBIX U3 HICTOYHUKOB C YUETOM IP €1JI0KEHHON YUeOHOM 3a1a41 1
3aJJaHHBIX KpUTEPUCB;

BBHIOMpATh, AaHAJIM3UPOBAaTh, CHUCTEMATU3UPOBATL M  WHTEPIIP CTUPOBATH
WHGOPMAITUIO PA3TUIHBIX BUIOB U (OPM TP €ACTABICHHSI;

CaMOCTOSITETIbHO BBIOMpATh ONTUMAJIbHYIO (JOpMy TIp €CTaBIeHUs WHHOP MaIn
U WITIOCTPHUPOBATH pelraeMble 3aJjaul HECIIOKHBIMUA CXEMaMHU, JuarpaMMaMH, HHOU
rpadukoi 1 UX KOMOMHALIUAMU;

OIICHUBATh HAJASKHOCTh MH(OPMAIIUU TIO KPUTEP UM, TP €ITIOKEHHBIM yIUTEIIEM
WU CPOPMYIIUP OBAHHBIM CAaMOCTOSITENHHO;

3¢ (HEKTHBHO 3aTIOMHUHATH M CUCTEMATH3UP OBATh HH(POP MAITHIO.
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KoMMmyHuKaTHBHBIC YHUBEpPCAJbHbIC YYeOHbIC AeiiCTBUS
Oo0wenne:

COIIOCTAaBJIATL CBOM CYXKIACHUA C CYXICHUAMU APYTUX YUYACTHHUKOB HAJIOIQ,
O0OHapy>KUBATh PA3JIMUUE U CXOJICTBO MO3UIHII;

HY6J'IPI‘IHO INpCaACTaBJIATL PC3YJbTAaTbl BBIIIOJHCHHOI'O OIIbITA (aKcnep HUMCHTA,
UCCIICIOBAHMSI, TIPOCKTA);

CaMOCTOATCIIBHO BBI6I/Ip aTb (l)Op MaT BBICTYIUICHHUA C YUYCTOM 3aJad IIp C3CHTAUU
1 0COOEHHOCTEHN AYJHUTOPHUU U B COOTBCTCTBUHU C HUM COCTABJIATH YCTHBLIC U ITMCbMCHHBIC
TCKCTBI C UCIIOJIb30BAHHUCM HUJIJIFOCTP ATUBHBLIX MAaTCP MAJIOB.

CoBMmecTHas 1eATeIbLHOCTD (COTPYAHNYECTBO):

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHIHON U MHIWBUTY aJIbHOU PaOOTHI
P U p eIIIEHUH KOHKP €THOM TP 00JIeMBI, B TOM YHCII€ TIPH CO3IaHUH HHPOP MAITUOHHOTO
P OJIYKTa;

OPUHUMATHh I€7b COBMECTHOW HWH(MOPMAIMOHHOW MEATENHLHOCTH TIO0 CcOopYy,
00paboTke, ep enade, (hopmanmzauu HHGOPMAITH, KOJUIEKTUBHO CTPOUTH ACHCTBYS TI0
€e JIOCTH)KCHUIO: pachpelensiaTh pOJH, JOTrOBapuUBaThca, OOCYX AaTh IIpOLECC U
pe3yJIbTaT COBMECTHOM pabOTHI;

BBITIOJIHATh CBOKO YacTh paboThl ¢ wuHpopmManued wuin WHGOPMAIMOHHBIM
NPOJYKTOM, JOCTHrasi KaueCTBEHHOTO pe3yjbTara IO CBOEMY Hallp aBJICHUIO
¥ KOOPAMHHPYS CBOU JEHCTBHS C JIP yTUMHU WICHAMH KOMAaH]IbI;

OIICHMBATh  KauyecTBO CBOEr0 BKIaJa B  oOmHUA  HHPOPMAIIMOHHBIHI
OPOAYKT TIO KPHUTEPUSIM, CaMOCTOSITEIHbHO CHOPMYJIHPOBAHHBIM yYaCTHUKAMH
B3aMMOICUCTBUS;

CpaBHHUBATh PE3YyJbTAThI C UCXOJAHOM 3a/1a4eil U BKIIAJ KaKJ0r0 YJeHa KOMaHIbI
B JIOCTWXKEHHE pE3yJbTaToB, pas3deisiTb cepy OTBETCTBEHHOCTH U TP OSBISTH
TOTOBHOCTb K M €J0CTaBICHUIO OTYETA MEP el I'PYNIOM.

PeryasiTuBHble YHHBepcaJbHbIEe YUeOHbIE TelCTBHS
Camoopranusanms:
BBISIBJISITH B )KU3HEHHBIX M YUEOHBIX CUTYaIUAX MTPOOIEMbl, TPEOYIOIIME P eIICHUS;
OpPUEHTHPOBATHCSI B  PA3NUYHBIX MOAXOJAaX K  TMPHUHATHIO P EIICHHUA
(MHAWBHUIyaJIbHOE TP MHSATHE P CIICHUM, P UHATUE P SIICHUHA B TP yTITIE);
CaMOCTOSITETBHO COCTaBJISITh AJITOPUTM peEIIeHHUs 3anad (WIM €ero 4acTh),
BBIOMpaTh COCO0 pemeHus y4eOHOM 3a7adM ¢ YYETOM HMEIONIUXCS PECypCOB U
COOCTBEHHBIX BO3MO>KHOCTEH, ap TYMEHTUPOBATH Mp eAjIaraéMble Bap MaHTHI P CIICHUI;
COCTaBJISITh TUIAH ASHCTBHIM (TUTaH p €aIN3alliid HAMEUEHHOT 0 aJITOPUTMa P CIICHIS),
KOPPEKTHUPOBATh TP €JI0KEHHBIN aJTOPUTM C yYETOM IMOJy4YEHHUS HOBBIX 3HAHHI 00
N3y4aeMOM 00BEKTE;
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NPOBOJUTH BHIOOP B YCIOBUSX MNPOTHBOPEUMBONM wHHPoOpMammu u Opath
OTBETCTBEHHOCTH 32 P CIICHHE.

CamMokoHTpOJIBb (peduexcus):

BJIaJI€Th CI0CO0aMH CAMOKOHTPOJISL, CAMOMOTHUBALIUH U P e(IIeKCHY;

JaBaTh OLIEHKY CUTyallM U Mpejiarath IiaH ee N3MEHEHUS;

YUYUTHIBATh KOHTEKCT U TP €ABUAETH TPyAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU
pelieHnn yueOHO M 3a/1auu, aIalTUPOBATH P CIIEHUE K MEHSIOIUMCST 00CTOSITETbCTBAM;

OOBSACHATH P UYUHBI JOCTUKECHUS (HEeIOCTHKEHUS ) pe3yJIbTAaToB
UH(POPMALIMOHHOM JEATENbHOCTH, JaBaTh OIEHKY NPUOOPETEHHOMY OIIBITY, YMETh
HAXOJIWTh MMO3UTUBHOE B TP OM3OIIEAIICH CUTYalINH;

BHOCHTh KOPPEKTHUBBI B JEATENBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB,
WU3MEHUBIIUXCS CUTYAIMi, YCTAHOBJIEHHBIX OITMOOK, BO3HUKIIUX TP YTHOCTEIH;

OLIEHMBATh COOTBETCTBHE PE3YJIbTATa LIEIH U yCIOBHUSIM.

IMOIMOHAJBHBIH HHTENJIEKT:
CTaBUTh ce€0sI HA MECTO JPYTroro 4YejaoBeKa, MOHUMAaTh MOTHUBBI M Hamep eHUS
JIPYyTOTO.

IIpunsTHe ceds1 M APyrux:
OCO3HaBaTh HEBO3MO>KHOCTh KOHTPOJHMPOBAThH BCE BOKPYT Ja)k€ B YCIOBHSX
OTKPBITOTO JIOCTyNa K JI00bIM 00beMaM HHPOP MaLIHH.

HPEJIMETHBIE PE3YJIbTATHBI

K xoHiry oOydenust B 7 kjacce y o0yuyaromerocst 0y 1yt chop MUpOBaHbI YMEHUS:

MOSICHATh Ha TPHUMEPaX CMBICT TOHATHH «HHPOPMAIU», «UHPOPMAITHOHHBIN
mporece», «o0pabotka wuHGOpMAMKMY, «XpaHEHHE HWHOOpMAIMNY, «Iepenada
nHDOp MaITN;

KOIUPOBaTh M  JEKOAUPOBATh COOOIICHHWS] 1O 3aJaHHBIM  IIpaBWIaM,
JIEMOHCTPUPOBATh MOHUMAHHWE OCHOBHBIX TIPHUHIIMIIOB KOJWUPOBaHUS HWH(OP MaIin
pa3JIMIHON MPUP OB (TEKCTOBOM, T'p aUIECKOM, ayAHO);

CpaBHMBATh JJIMHBI COOOIIEHWH, 3alMUCaHHBIX B Pa3JUYHBIX andaBUTAX,
OTICp UPOBATH CAMHUIIAMHU U3MEP eHUSI UH(OP MAITHOHHOTO 00'beMa 1 CKOP OCTH TIep €1a4r
TAHHBIX;

OIICHUBATh ¥ CPaBHUBATH Pa3MepPbl TEKCTOBBIX, IPaUUICCKIX, 3BYKOBBIX (haiijIoB U
BUJ1€0(DailIoB;

NPHUBOJUTh TMPUMEPHl COBPEMCHHBIX YCTPOWCTB XpaHGHHUA |  IIepeaauu
nH(GOP MUK, CpaBHUBATh UX KOJIMUECTBEHHBIC Xap aKTep UCTUKH,

BBIJICNISATh OCHOBHBIC 3Tambl B HMCTOPHM M TIOHUMATh TEHACHIIMHM P a3BUTHSL
KOMITBIOTEP OB M MP OTPAMMHOT0 00ECIICUCHUS;
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NoJIyyaTh W UCIOJIb30BaTh MH(MOPMAIMIO O XapaKTEPUCTUKAX IepCOHAIBHOIO
KOMIIBIOTEpAa M €ro OCHOBHBIX JJIeMEHTaxX (Mpoleccop, OoIepaTHUBHAs NaMsTh,
JIOJITOBp EMEHHAs MaMsTh, YCTP OMCTBa BBOJa-BbIBO/JIA);

COOTHOCUTh XapaKTEPUCTUKU KOMIIbIOTEpaA C 3ajJadyaMu, PElIaeMbIMH C €ro
MOMOIUIBIO;

Op MEHTUPOBATHCSI B UEP APXHUUECKOU CTPYKType (paillioBoil cucTeMbl (3alUChIBaTh
nosjHoe uMs ¢aiina (katajaora), myTh K Gaiiny (KaTajory) o UMEIOIEeMyCs OTTMCAHHIO
(baii0BOM CTP YKTYp bl HEKOTOPOTO UH(POPMALIMOHHOTO HOCUTENS );

pabotaTh ¢ GaiyIOBOM CUCTEMOH TTep COHATBHOI'0 KOMIThIOTEPA C UCTOJIb30BaHUEM
rpaduueckoro uHTepdeiica, a HMMEHHO: CcO03JaBaTh, KOMHPOBAThH, IEPEMEIATh,
Nep EMMEHOBBIBATh, yAAIATh M apXHUBUPOBaTh (Galjbl M KaTaJloTd, MCIOJIb30BaTh
AHTUBUPYCHYIO P OTPaMMYy;

NP EACTaBISTh PE3YyJbTaThl CBOCH NEATENBHOCTH B BHJIE€ CTPYKTYPHUPOBAHHBIX
WLITIOCTP UP OBAHHBIX JTOKYMEHTOB, MYJIbTUMEIUNHBIX TP E€3EHTALINNI;

uckath uHpopmammio B MHTEepHETE (B TOM 4YHCIE, MO KIIOYEBBIM CIOBaM, IO
U300p AKEHHUIO), KPUTHUYECKH OTHOCUTHCA K HailleHHON HH(OpManuu, OcOo3HaBas
OTIACHOCTb JJIs1 IUYHOCTH U OOIIECTBA PaCIpPOCTPAHEHUS BP €A0OHOCHON MH(POP MALHH,
B TOM YHCIIE€ SKCTP EMUCTCKOTO U TEPPOPHUCTUUECKOTO XapaKTepa;

NOHUMATh CTPYKTYPY aAp€ecoB BeO-pECypCOB;

UCMOJIb30BaTh COBP EMEHHBIE CEP BUChI HHTEP HET-KOMMY HUKAIIHIA;

coOnonaTh TpeOoBaHUsI 0€30MacHOM JKCIUTyaTallMi TEXHUYECKHX CpE/CTB
MH(GOPMAIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJOTUH, COOMIONATh CETEBON STHKET,
0a30Bble HOPpMBI MH(GOPMAIMOHHON 3TUKM M MpaBa MpHU padboTe ¢ MpUI0KEHUIMU
Ha JTI00BIX yCTp OMcTBaX U B IHTep HETe, BRHIOWp aTh O€30TIaCHBIC CTP aTETUH ITOBEICHUSI B
CeTH;

NPUMEHATh  METOJbI  NPOQWIAKTUKA  HETAaTHBHOTO  BIHSHUA  CPEICTB
UH(GOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI Ha 3/10p OBbE MOJIb30BATEN .

K koHiy o6yuenus B 8 ki1acce y odyuaromierocst Oyayt chop MUpOBaHbI yMEHUS:

NOSICHATh Ha MPUMEpax pa3jMuyusi MEXAY MO3UIMOHHBIMUA U HEMO3UIIMOHHBIMU
CHCTEMaMHU CUUCIICHHUS,

3aMKChIBATh U CpaBHUBATH Lenble yncna oT 0 1o 1024 B pa3au4HbIX NO3UIIMOHHBIX
CHCTEMax CUUCIEHUS (C OCHOBaHMIMU 2, 8, 16), BBINIOJIHITH apU(PMETUY ECKUE OTIEPALI
HaJl HUMU;

pacKpbIBaTh CMbBICH TOHSATUM «BBICKA3bIBAHUE», <«JIOTHUYECKAsl OIEpalus»,
«JIOTUYECKOE BBIP AJKEHUEN;

3alUChIBATh JIOTMYECKHE BBIPAXKEHUS C  HCIOJb30BAaHUEM JU3BIOHKIIWH,
KOHBIOHKIIUM U OTPULIAHMSI, OTIP €IEATh HICTUHHOCTD JIOTUYECKUX BBIPaXKEHUM, €Cliu
W3BECTHBI 3HAYEHHUSI UCTUHHOCTH BXOJSIIMX B HEro IMEpEMEHHBIX, CTPOUTH TaOIUIIbI
WCTUHHOCTH JIJIsl IOTMUECKUX BBIP aXKEHHUI;
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pacKpbIBaTh CMBICT TIOHATHH «HCIOJIHUTENbY», «AJTOPUTMY, «IIpOrpaMMa,
MOHUMAs Pa3HUIy MEXIY yMOTpeOJeHHEM ITHX TEPMHUHOB B OOBIACHHOW peddu
B UH(OPMATHUKE;

OTNUCHIBATH AJITOPUTM P EUICHUS 3a/1a4ud Pa3IMYHbBIMU CIOCOOaMU, B TOM YHUCIE B
BHUIC OJIOK-CXEMEI,

COCTaBJIATh, BBIMIOJHITh BPYYHYI0 U Ha KOMIIBIOTEPE HECIOXKHBIE aJITOPUTMbI
C MCMOJIb30BaHUEM BETBJICHUH U IIUKJIOB JJIs YTIP aBJICHUS UCTIOJTHUTESIMU, TAKUMU KaK
Po6oT, Yep enamika, Yep TeKHUK;

HCIOJIb30BaTh KOHCTAHTBI W TIEPEMEHHBIC PAa3JUYHBIX THIOB (YHCIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), @ TakKXKe COJEpIKallFe WX BBIPpAXKCHUS, HCIOJH30BaTh
oTiepaTop MPHUCBAUBAHUS;

WCIOIB30BaTh TMPHU pa3padOTKe IporpaMM JIOTHYECKHE 3HAYCHHS, OTepaln
Y BBIp @KCHUS C HUMU;

AHAJIM3UPOBATH MPEI0KEHHbIE aJTOPUTMbI, B TOM YHUCJIE OMpPEAesITh, KaKue
pe3yJIbTaThl BO3MOKHBI MPU 3aJITAHHOM MHOKECTBE UCXOJIHBIX 3HAUCHUI;

CO3/1aBaTh U OTIAXXUBATh P OTPaAMMbI HA OJTHOM U3 SI3BIKOB IIP OTPAMMUP OBAHUS
(Python, C++, ITackains, Java, C#, l1IkoJIbHBIIT ATTOpUTMUYECKUN S3BIK), p €aTnU3yIOIIHe
HECJIOKHBIE aJITOPUTMbI OOPaOOTKH YUCIOBBIX JAaHHBIX C HCIOJIb30BAaHUEM IHUKIJIOB
Y BETBJICHUM, B TOM YHUCJIE P CATU3YIONIUE TP OBEPKY JAEITUMOCTU OJHOTO LIEIOr0 YKciaa
Ha Jpyroe, NPOBEPKYy HATYpaJbHOIO YHCIa Ha MPOCTOTY, BBIACIEHUS LUDp 13
HATypaJbHOTO YHUCIA.

K xoHiry oOyuenus B 9 kjacce y oOyyaromierocst 0y 1yt cop MUPOBaHbI YMEHUS:

pazbmBaTh 3aJauM  Ha TOJ33Ja4¥, COCTaBIISITh, BBITIOJHITH BPYYHYIO
U Ha KOMIIBIOTEpE HECIOKHBIE aJTOPHUTMBI C HCIOJIb30BAHUEM BETBIICHUH, IIMKIIOB
¥ BCIIOMOTATEIIBHBIX aJITOPUTMOB JIUIS YITP aBJICHUS UCIIOJTHUTEIISIMHA, TAKUMH Kak Po0Oor,
Uepenamka, Yep TEKHUK;

COCTaBIISITh M OTJIAXXUBAaTh MPOTPaMMbL, PEaTU3yIONINE TUIIOBHIE AaJITOPUTMBI
00pabOoTKM YUCIOBBIX MOCIEIOBATENHBHOCTEH WU OJHOMEPHBIX YHUCIOBBIX MAaCCUBOB
(MOMCK MaKCUMyMOB, MUHIMYMOB, CYMMBI WJIM KOJTMYECTBA DJIEMEHTOB C 3aJJaHHBIMU
CBOMCTBaMH) Ha OJHOM U3 sA3bIKOB mp orpammupoBanus (Python, C++, Ilackans, Java,
C#, llIkoJibHBINA AJITOPp UTMUYECKHUU SI3BIK);

pacKpbIBaTh CMBICIT TIOHATHH «MOJENbY, «MOJECTUPOBAHUE, OIPEACIATh BUIBI
MOJIENICH, OIICHWBAaTh COOTBETCTBHE MOJECIH MOJCIUPYEMOMY OOBEKTYy W IEsM
MOJICITHP OBAHUS;

UCTOJIB30BaTh Trpadbl W JEPEBbS 1 MOJCIHPOBAHUS CHCTEM CETEBOU
U UepapXUICECKOU CTPYKTYPbI, HAXOAUTh KpaTIalliuii myTh B rpade;

BBIOWpATh COco0 MPEACTABIICHUS JTaHHBIX B COOTBETCTBUU C TIOCTaBJICHHOM
3agaued  (TaOnuIpl, CcXeMmbl, Tpadukd, JOUarpamMMbl) C  HCIOJIb30BaHUEM
COOTBETCTBYIONIUX TP OTPaMMHBIX CPeACTB 00pabOTKH JTaHHBIX
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WCTOJIB30BaTh JICKTP OHHBIC TaOIHIIBI 17151 00pabOTKH, aHAIM3a U BU3YaJIN3aliN
YHUCIOBBIX JAHHBIX, B TOM YHCIE C BBIJCICHHEM JHAlla30HA TaOJIMIIBI
1 YIOP SIA0YUBAHUEM (COP TUP OBKOI) €ro 3JIEMEHTOB;

CO3/1aBaTh U MPUMEHATh B DJICKTPOHHBIX TaOMMIax (POpMYJIIBI IJISI PACUCTOB C
MCIIOJIb30BaHUEM BCTP OCHHBIX apupMeTrnieckux (QyHKIUH (CyMMHUpPOBaHNE U TOJICUET
3HAYCHWUH, OTBEYAIOIIMX 3aJaHHOMY YCIOBHIO, CpemHee apu(PMETHUECcKOe, IMOHCK
MaKCUMaJILHOTO W MHUHHMAJIBLHOTO 3Ha4eHHUs), aOCOJIOTHON, OTHOCHTEIbHOM,
CMEIIaHHOM aJp ecaluu;

HCIIOJTb30BAaTh AJICKTP OHHBIC TAOIUIIBI 711 YMCICHHOTO MOJACTUPOBAHUS B TP OCTHIX
3aJladax U3 pas3HbIX MPEIMETHBIX 00JIacTel;

HCIIOJIb30BATh COBpEMEHHBIC WHTEP HET-CEP BUCHI (B TOM YHCTIC
KOMMYHHUKAIITMOHHBIE CEPBUCHI, 00JIAYHbIE XPaHWJIMIINA JAHHBIX, OHJIAWH-TIPOTPaMMBbI
(TekcTOBbIE W Tpaduueckue penakTopbl, cpeabl pa3paboTku)) B  yuyeOHOU U
MOBCEIHEBHOU JIEATEIILHOCTH;

MPUBOUTH NP UMEPHI UCTIOJIH30BaHUS T€OMH(OP MAITMOHHBIX CEPBUCOB, CEP BUCOB
roCy/JapCTBEHHBIX YCIyr, oO0Opa3oBaTelbHBIX CepBUCOB IHTepHETa B y4eOHOM
1 TTOBCEAHEBHOM JEATCIbHOCTH,

MCIOJIb30BaTh Pa3JIMYHbIE CPEJICTBA 3AUIUTHI OT BPEIOHOCHOTO IPOTPaAMMHOIO
obecrieueHnsl, 3alUINaTh MepCcOHaIbHYI0 MH(OPMAIMI0O OT HECAHKIIMOHUP OBAHHOTO
JIOCTyIla U €ro MOCHeNCTBUM (pa3rialieHus, TOJAMEHbI, YTPaThl JaHHBIX) C YUYETOM
OCHOBHBIX TEXHOJIOTUYECKHUX 1 COIMATIbHO-TICUXOJIOTUYECKUX aCIIEKTOB HCII0JIb30BaHUS
cetu VHTEpHET (ceTeBasi aHOHUMHOCTD, ITU(GP OBOH ClieNl, ayTEHTHYHOCTh CYOBEKTOB U
PECYpCOB, OMTACHOCTh BP €JOHOCHOTO KOJ1a);

pacro3HaBaTh TMOMBITKH W TP EAYNPEKIATH BOBICUCHHE CEOS M OKP YIKAFOITUX
B JICCTPYKTHBHBIC M KPHUMHHAIbHBIE (POPMBI CETEBOM AKTHBHOCTH (B TOM YHCIIC
krOep Oy IIMHT, (DUILTHHT).
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v

7 KIIACC
HaumenoBanue
No Konnuectso OCHOBHEBIE BUIBI A€ITESILHOCTH
pas3aenoB U TEM [IporpaMmHO€ coaep )xaHue
/11 4acoB 00yJaroIuxcs
y4eOHOro mpeaMeTa
Paznen 1. llugpoBasi rpaMoTHOCTH
1.1 | Kommbrorep — 2 Komriprorep — yHUBEp CalbHOE PackpbIiBaTh CMBICT U3y4YaeMbIX TOHATUH.
YHUBEp CaJIbHOE BBIYHCIIUTENBHOE yCTP OMCTBO, AHanu3upoBaTh yCTp OMCTBA

yCTp OMCTBO 00paboOTKH
JTAHHBIX

paboTaroliee 1o rnporpaMmme.

TuIbl KOMIIBIOTEP OB: ME€P COHAIBHBIC
KOMIIBIOTEP bl, BCTP OCHHBIE

KOMIIBIOTEP bl, CyEP KOMIBIOTEP bI.
MoOuibHbIE yCTp OKCTBA.

OCHOBHBIE KOMIIOHEHTHI KOMITBIOTEP &
1 ux HazHaudeHue. [Iponeccop.
OnepaTuBHAs U JOJITOBP EMEHHAS
MaMsITh. Y CTPOMUCTBA BBOJA U BBIBOJA.
CeHcopHbIM BBOJ, JaTYUKU MOOWIBLHBIX
YCTPOMCTB, CpeCcTBa OMOMETP HUECKOM
ayTeHTU(PUKaLUK.

Hcropust pa3BUTHS KOMIIBIOTEP OB

U MIPOTPaMMHOTO 00eCTIeUCHHUS.
[TokoJieHUsI KOMITBIOTEP OB.

CoBp eMEHHBIE TEHJICHIINU P a3BUTHSA
KOMITIbIOTEp OB. Cynep KOMIbIOTEP bI.

KOMITIbIOTEPA C TOUKHU 3P CHUS
OpraHM3alliy IpoLeAyp BBOJA,
XpaHeHust, 00paboTKH, BbIBOAA

U niepeaayu uHpopMauuu.
AHanuzupoBath HHGOP MALIHIO
(curHaJsibl 0 TOTOBHOCTH Y HETIOJIA/IKE)
P U BKIIOYEHUU KOMITbIOTEPA.
N3yuate nunpopmanuio

0 XapakKTep UCTUKaX KOMIIbIOTEpa.
HccenenoBaTe UCTOPUIO Pa3BUTHS
KOMITBIOTEP OB U TP OTP AMMHOTO
obecreueHusi, COBp EMEHHbIE TEHACHIINH
pa3BUTHUS KOMITBIOTEP OB

U CyNep KOMITbIOTEP OB.

OO0cyxnaTh npaBuiia TEXHUKU
0€30MacCHOCTH U NP aBUJI pabOThI

Ha KOMIBIOTEPE.
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[TapannensHble BBIYUCICHUS.

Ilep coHanBbHBIN KOMITBIOTED.
[Ipoueccop u ero xapakrep UCTUKU
(TakTOBas 4aCTOTA, Pa3psAHOCTD).
OnepaTvBHas NaMATh.
JlonroBpeMeHHast naMsAThb. Y CTpOMCTBA
BBOJIa ¥ BbIBOJA. OOBbEM XpaHUMBIX
JAHHBIX (OMepaTUBHAs NaMsTh
KOMIIBIOTEP A, JKECTKUN

Y TBEP JOTENBHBINA JUCK, TOCTOSIHHAS
namsiTb cMapTPoHa) U CKOPOCTh
JIOCTyTIa JUTSL Pa3JIMYHBIX BUJIOB
Hocutened. TexHuka 0e30macHOCTH
U TipaBuiia pabOThl HA KOMIIbIOTEPE

Ilpakmuueckue pabomot’:
1. Brarouenue komnviomepa u nojaydexue
UHGopmayuu o e2o xapaxmepucmuKkax

1.2

IIporpaMmsl u naHHBIE

[TporpammHoe obecnieueHue
KomnberoTepa. [Ipuknannoe

P OTPaMMHOE 00€ECTICYEHHE.

CucremMHO€ Ip OrpaMMHOE
obecrieueHre. CUCTEMBbI

np orpammupoBanus. [IpaBoBast oxpaHa)
nporpaMm H JaHHbIX. becriaTHbie

U YCIIOBHO-OECIIIIaTHBIE TP OTP aMMBI.
CB00OOIHOE TP OTPaAMMHOE
obecrieueHue.

Daiinbl U Manku (KaTajaoru).

PackppiBaTh CMBICI H3y4YaeMbIX TOHATHM.
N3yyaTs BOpOCHI IPABOBOM OXPaHbI
nporpamMM U JaHHBIX.

Onpenensates porpamMMHBIE Cp EACTBA,
HEOOXOIUMBIE JJIs1 OCYILIECTBICHUS
MH(POP MAITMOHHBIX TP OLIECCOB

IIPU pELICHUH 3a1a4.

OrnpenensaTe OCHOBHBIE Xap aKTep UCTUKU
OIEpPalMOHHOW CHCTEMBI.

OnepupoBaTh KOMIBIOTEP HEIMU
nHOOPMAITMOHHBIMU 00 BEKTAMH

1 l'[pezmara EMBIil B nporpamMme 1mo I/IHCI)OpMaTI/IKe NEpEUYCHb MPAKTUICCKUX pa 00T HOCHUT peKOMCHlIaTeJTBHBIﬁ XapakrTep.
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[IpuHIMnIBI OCTp 0€HUs (HailioBBIX
cucreM. [Tonnoe ums daitna (mankn).
[1yTh k ¢aiiny (nanke). Pabora

¢ (haitmamMu 1 KaTaJsoraMHu Cp €ICTBAMU
OIIEp ALTMOHHOM CUCTEMBI: CO3IaHUE,
KOIIMP OBaHUE, IIEP EMEILICHUE,

nep eMMEHOBAHUE U y1alieHue Gailyion
Y TarnokK (KaTajxoros). Twumbl (aios.
CaoiicTtBa (haiinoB. XapaKrepHble
pa3Mepsl (HailyioB pa3IUYHBIX TUIIOB
(cTpaHMIIa TEKCTA, DIIEKTP OHHAS KHUTA,
doTorpadus, 3anuch MecHHU,
BUJICOKJIIUII, TOJTHOMETPaKHBIN QUITBM).
ApxuBanusa gaHHbeix. Mcnonp3oBaHue
IIp OrpaMm-ap XuBaTop 0B. PanoBbIi
menemxkep . [Touck daiinos cpeacTBamMu
OIIEp AlIMOHHOW CUCTEMBI.

Komnbrorep HblEe BUPYCHI U AP yTUe

Bp €J0HOCHBIE ITp orpaMMsbl. [Iporpammel
JUIS 3aIIUTHI OT BUPYCOB

B HATJISIAHO-Tp apruueckoM UHTEp eiice.
BrInoiHATE OCHOBHBIE OTIEp aITUN

¢ dailytaMu U ManKamu.

OuenuBaTh pasmepsbl Gaios,
MOJATOTOBJIEHHBIX C UCMOJIb30BAHUEM
pa3JUYHBIX YCTPOMCTB BBOJIA
uHbOpMaIuu (KJIaBUaTyphl, CKaHepa,
MUKpodoHa, (HoToOKaMepHI,

BUJIEOKaAMEP bl).

W cnonp30BaTh Mp Orp aMMbI-ap XUBATOP bl.
Ocy1iecTBIsSITh 3aIIUTY UH(OP MALIUU

OT KOMITbIOTEP HBIX BUP yCOB C MTOMOIIIbIO
AHTUBUP YCHBIX TP OTPaMM.
[ImanupoBaTh U CO3/1aBATh JIMYHOE
uHGOP MAITMOHHOE TP OCTP AHCTBO.
Ilpakmuueckue pabomol:

1. Bvinoanenue ocHoB8HbIX onepayuil

¢ Qaiinamu u nankamu.

2. CpasHenue pazmepos meKkcmoasbix,
epaghuyeckux, 36yK08bLX U 8U0€0Paiiios.
3. U3yuenue anemenmos unmepgetica
UCNOIb3YeMOU ONepayuoHHOU CUCTEMbL.
4. Hcnonvzosanue npocpammoi-
apxueamopa.

5. 3awuma ungpopmayuu

0OM KOMNbIOMEPHBIX BUPYCO8 C NOMOUYBIO
AHMUBUPYCHBIX NPOSPAMM
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1.3.

Kommbrorep Hble cetn

O0benuHeHne KOMIBIOTEP OB B CETh.
Cerp Unrepner. BeO-cTpanuiia,
BeO-caiit. CTpyKTypa aJipecoB
BeO-pecypcoB. bpay3sep. IlouckoBbie
cuctemsbl. [louck napopmarmu

10 KJIFOUEBBIM CIIOBAM

U 110 n300paxenuto. J[ocToBepHOCTh
uH(pOpMaLIUU, TOTYYECHHON

u3 MHTepHera.

CoBpeMeHHbIE Cep BUCHI UHTEp HET-
KOMMYHUKAIUH.

CereBoii ATHKET, 0a30BBIC HOP MBI
uHGOPMAITMOHHOM STUKU U TIpaBa
npu pabore B UaTepuere. CTpaTerun
6e3omnacHoro nmoseaeHus B Uurepuere

PackpbiBare CMBICI H3y4YaeMbIX TOHATHIA.
Ocy1iecTBaSATh MOUCK UHPOP MALTUH

10 KJIFOUYEBBIM CI0BaM

U TI0 U300p aXKEHHUIO.

[Ip oBepsTh JOCTOBEPHOCTH UH(GOP MALINH,
HailZiecHHOU B ceTu HTEep HeT.
BoccranaBiuBath ampec BeO- pecypca

U3 UMeEIoIIuXCcs (parMeHToB.
OcymiecTBIATh B3aUMO/ICHCTBUE

IIOCP €ICTBOM JIEKTPOHHOU ITOYTHI,
BUIC0-KOH(EP EHII-CBS3H.

N3yyaTh CETEBOM ITHUKET.

HccnenoBaTh cTpareruu 6€30macHoro
noBeaeHust B IuTtep Here.
Ilpaxmuueckue padomui:

1. Ilouck ungpopmayuu no Kirouegvim
CNI08AM U NO U300PAHCEHUIO.

2. Ucnonv3o6anue cepsucos unmepren-
KOMMYHUKAYULUL

Hroro no pasneny

Paszgea 2. Teopernueckue 0CHOBbI HH(POPMATHKH

2.1

Nudopmanus u
UH(POP MAITMOHHbIE
IIP OLIECCHI

2

Nudopmanus — 0JHO U3 OCHOBHBIX
MOHATHI COBP EMEHHOU HAyKH.
Nudopmanus kak cBe1eHuUs,

IIp €IHA3HAYECHHBIE JUIS1 BOCIIP USTUS
YeJI0BEKOM, U MH(pOpMaLus Kak
JTAHHBIE, KOTOPbIE€ MOTYT OBITh

PackpbiBare CMBICI H3y4YaeMbIX TOHATHIA.
OuenuBath UHPOPMALMIO C O3ULIUU €€
CBOMCTB (aKTyaJabHOCTb, JOCTOBEPHOCTb,
MOJTHOTA U JIP.).

N3y4aTh BO3MOKHOCTb ONIMCAHHUSA

HETIp €p bIBHBIX OOBEKTOB U TP OLIECCOB
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00paboTaHbl aBTOMATU3UP OBAHHOM
CUCTEMOM.

Jluckp eTHOCTh JaHHBIX. BO3MOXHOCTD
OTIMCAHUS HEMp ep bIBHBIX 00BEKTOB

Y [P O1IECCOB C IOMOIIIBIO TUCKP ETHBIX
JTAHHBIX.

NudopmanmoHHbIE TP OT[ECCHI —

P OLIECCHI, CBSI3aHHBIE C XPAHEHUEM,

np eoOpa30BaHUEM U Iep eAadeil JaHHBIX]

C IOMOIIBIO TUCKP €THBIX TAHHBIX.
Brigensats nHQOp MaIMOHHY O
COCTABJISIIOIILYIO TP OLIECCOB

B OMOJIOTUYECKUX, TEXHUIECKUX

Y COLMAJTIbHBIX CHCTEMAaX.

O1neHrBaTh YUCIOBBIC AP AMETP b
UH(GOP MATMOHHBIX TP OLIECCOB (00bEM
naMsTH, HEOOXOAUMOM ISl Xp aHEHUS
UH(POp MaLIUU; CKOP OCTh Nep eAavyu

2.2

IIpencrasienue
uH(popMauu

CumBoJ. AndaBut. MOIHOCTb
andasuta. PasHooOpa3ue A3bIKOB

u andasutoB. EcTecTBEHHBIE U
dbopManbHbIC I36IKH. ATTPaBUT TEKCTOB
Ha PYCCKOM Si3bIKE. JIBOMUHBIN
andasur. KoanuecTBO BCEBO3MOKHBIX
CJIOB (KOJIOBBIX KOMOMHAIU)

(buKCHp OBaHHOU JJTUHBI B TBOUTHOM
angasure. [IpeodbpazoBanue 11060r0
andasuta k 1BomuHOMY. KondecTBo
Pa3JIUYHBbIX CI0B (PUKCHUP OBAHHOM
JUTUHBI B aji(paBUTE OIp €1CJICHHOM
MourHocTi. Kogup oBaHue CMMBOJIOB
OJTHOTO aJihaBUTA C TOMOIIHIO KOJTOBBIX
CIIOB B IpyroM ayiaBuTe, KOJ0BAS
TabJuIa, JEKOIUp OBaHHUE.

JBonunslii kox. [Ipencrasienue

JaHHBIX B KOMIIBIOTCP € KaK TCKCTOB

PackpbiBaTe CMBICH H3y4YaeMbIX TOHATHI.
[IpuBOMTH MPUMEPHI KOJIUP OBAHUS

C UCMOJIb30BAHUEM P a3JINYHBIX
an(aBUTOB, BCTP CUAIOLIUXCS B )KU3HHU.
KonaupoBats 1 1eK01Up OBaTh COOOIIEHNUS
10 U3BECTHBIM IIpaBWJIaM KOJUP OBAHMUS.
OrnpenensiTe KOJIMYECTBO Pa3IMUHBIX
CUMBOJIOB, KOTOPBIE MOTYT OBITH
3aKOAUP OBAHBI C MIOMOIIBIO IBOUYHOTO
KoJa (PMKCUP OBAHHOM JJTMHBI
(pa3psiAHOCTH).

Onpenensats paspsagHOCTb JBOUYHOTO
K0Ja, HE0OXOIUMOTO ISl KOJIUP OBaHUS
BCEX CUMBOJIOB aji(aBUTa 3aJaHHOM
MOUTHOCTH.

[IoxcunUTHIBATE KOJTUYECTBO TEKCTOB
JAHHOM NJIMHBI B TaHHOM aJi(aBuUTE.
OnepupoBaTh eAUHULIAMU U3MEDP CHUS
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B IBOMYHOM aJi(paBUTE. KoJnyecTBa MHPopmanmu (Out, OaiT,
NudopMaLMOHHbIH 00bEM TaHHBIX. KUII00aiT, MerabanT, ruradair)

bur — MuHMManbpHas eIMHUIA U CKOPOCTH NIepeaayu JaHHBIX.
KOJINYECTBA MH(POPMALUK — IBOUYHBIN | Koaup oBaTh U IEKOIUPOBATH TEKCTOBYIO
pa3psa. EnuHuibl u3mep eHus MH(POPMALUIO C UCTIOJIb30BAHUEM
MH(OPMAMOHHOTO 00bEMa TaHHBIX. | KOJOBBIX TaOJIMII.

bur, 0aiiT, kKnio0aiT, Merabair, Brruncnsate nnpopManmoHHbI 00beM

rurabamr. CKOpOCTb nepeaavn 1aHHbIX | TekcTa B 3aJaHHOM KOJHpP OBKE.
EnuHuIp! CKOpOCTH Tepenavyu JaHHbIX.| OueHuBaTh UH(HOP MALIMOHHBINA 00HEM
KonunpoBanne TekcTtoB. PaBHOMED HBIM rpadHuyuecKuX JaHHBIX JJIS P ACTPOBOIO
xoz. HepaBHoMepHbI Koa. Koaup oBKal n3o0p askeHus.

ASCII. BocbMHUOHUTHBIE KOAUP OBKH. Onpenenats 00beM MaMsITH,

[Tonstue o kogupoBkax UNICODE. HEOOXOTUMBIH 15 IPEICTaBICHUS
Jlexoaup oBaHuE COOOIIEHUI U XpaHEeHUs 3BYKOBOTO (haiina.

C UCIOJIb30BaHUEM PAaBHOMEP HOTO Ilpakmuueckue pabomuwi:

Y HEpaBHOMEPHOTO KOJa. 1. Onpeoenenue kooa cumB0.1a 8 pasHbvix
NudopmarmoHHbiii 00beM TEKCTA. KOOUPOBKAX 8 MEKCMOBOM NPOYECCOpe.
Hckaxxenne nHGOpMauMu Ip 2. Onpedenenue kooa yeema 6 naiumpe
nepenaye. O61ee npeacTaBICHUE RGB 6 epagpuueckom pedaxmope.

0 1(p OBOM TIp €ACTABICHUH 3. Coxpamnenue pacmpogo2o
ayJIMOBU3YyaJbHBIX U JPYTUX epaghuyecko2o u30OpaiceHus: 8 pasHbvix
HEMp ep bIBHBIX JTAHHBIX. Gdopmamax.

Konmuposanue uera. [{BeToBbIe 4. 3anuce 38yK06bix (haiiins

moaenu. Monens RGB. I'my6una C pa3U4HbIM KAYeCcmeoM 36y4aHusl

ko upoBanus. [Tanurpa. PactpoBoe (21yOUHOU KOOUPOBAHUSL U YACMOMOLL
¥ BEKTOPHOE TP €/ICTaBIICHNE OucKkpemuayuu)

n3o0paxenuit. [lukcens. Onenka
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uH(OPMAIIMOHHOTO 00bEMA
rpaduyecKux TaHHbBIX J1JI1 PACTPOBOTO
n3o0paxenus. Koaup oBanue 3Byka.
Pa3psaHOCTh M yacToTa 3aMuCH.
KonnyecTBo KaHAJIOB 3aIHCH.

O1ieHKa KOJTMYECTBEHHBIX Map aMETP OB,
CBSI3aHHBIX C ITP € CTaBICHUEM

U XpaHEHHEM 3BYKOBBIX (paiijioB

Hroro no pasneny

11

Pasznea 3. UHdopMauoOHHBbIE TEXHOJIOTH

Hu

3.1

TekcToBhIE JOKYMCHTDI

6

TexkcToBBIE TOKYMEHTHI U UX

CTPYKTYp HbIE 3JIEMEHTHI (CTp aHMIIA,
a03ail, CTpoKa, CIIOBO, CHMBOJI).
TeKCTOBBIN TP OLIECCOP — UHCTP YMEHT
CO3JIaHMsI, p €AAKTUP OBAHUS

u popmatupoBanus TekcToB. [IpaBuia
Habopa Tekcra. Pegaktup oBanue
TekcTa. CBoiicTBa cuMBOJIOB. LpudT.
Tunsl mipudToB (pyoOieHsle,

C 3aC€YKaMH, MOHOILINP UHHBIE).
[TonyxupHOe U Kyp CUBHOE HAUep TAHHUE,
CaolicTBa ab3a1eB: Ip aHUIlbl, a03aIHBIH
OTCTYIl, UHTEP BaJl, BbIp aBHUBAHUE.
[Tapamerpsl crpanunbl. CTuinesoe
dbopmaTtupoBanue. CTIpyKTypHUpOBaHUE
MH(GOPMaLUH C MOMOIIBIO CIIMCKOB

U Tabui. MHOTOYp OBHEBBIE CITUCKHU.

PackpbIBaTh CMBICT U3y4YaeMbIX TOHSITHIA.
AHanu3upoBaTh MOJIb30BATENbCKUM
uHTep (eiic p UMEHSIEMOTO

P OrPaMMHOT0 Cp€JICTBa B paboTe

C TEKCTOBBIMHU JJOKYMEHTaMH.
Ornpenensars yciaoBUsS U BO3MOXKHOCIH

IIP UMEHEHUS TP OTPAMMHOTO Cp €/1CTBA
JU1s p €LLIEHUS TUIIOBBIX 3324 B paldoTe

C TEKCTOBBIMHU JJOKYMEHTaMHU.

BrisiBnsATh oO1iiee 1 pa3nuuus B pa3HbIX
Ip OrpaMMHBIX TP OyKTaXx,

1P €IHA3HAYEHHBIX JJI51 P €LIEHUS OJTHOTO
Kjacca 3aj1a4 B paboTe ¢ TEKCTOBBIMU
JNOKYMEHTaMH.

Co3aBaTh U pEeIaKTUP OBATh TEKCTOBBIE
JOKYMEHTBI IOCP €ICTBOM

KBAJIM(PULIMP OBAHHOTO KJIABUATYPHOI'O
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Jlo6aBiaeHue TabnuIl B TEKCTOBBIC
JIOKYMEHThI. BcraBka n300p aXkeHui
B TEKCTOBBIE JOKYMEHTbI. OOTEeKaHNe
M300p axkeHuil TekcToM. BritoueHue
B TEKCTOBBII TOKYMEHT Uarp aMm,
dbopMyI, HymMepalyu CTp aHUIl,
KOJIOHTUTYJIOB, CCbUIOK U AP YTUX

aneMeHTOB. [IpoBepka npaBonucaHusl.

PaccranoBka nep €HOCOB.

['onocoBoOM BBOJ TEKCTA.

Onrtruyeckoe pacrno3HaBaHUE TEKCTA.
KoMmnsroTep Hbl IEP EBO.
Hcnons3oBanue cepBucoB HTEpHETE
1711 00pabOTKH TEKCTa

UChMa C UCTIOJIb30BaHNEM 0a30BBIX
CpE/CTB TEKCTOBBIX PEIaKTOPOB.
dopMaTUpOBATH TEKCTOBBIC JOKYMEHTHI
(ycTaHaBJIMBATH AP aMETP I CTP aHHUIIBI
TOKyMeHTa; (hpopMaTUpOBaTh CHMBOJIBI
U a03allbl; BCTABIATh KOJTOHTHUTYJIBI U
HOMEpa CTpaHUL).

BceraBnsate B 1OKyMeHT (hOpMYJIBI,
Ta0IULBL, N300p akeHus, 0POp MIIAThH
CTIMICKH.

Wcnomb30BaTh CCHUTKU U ITUTHP OBAHUE
WCTOYHHUKOB MPH CO3/IaHUU HAa UX OCHOBE
COOCTBEHHBIX MH(GOPMAIIMOHHBIX
00BEKTOB.

Wcnonb30BaTh MHTEIIEKTYaIbHbBIC
BO3MOHOCTH COBpP EMEHHBIX CUCTEM
00pabOTKH TEKCTOB.

Ilpakmuueckue padomoi:

1. Co30anue HebobUUX MEKCMOBbIX
OOKYMEHMO08 NOCPe0CmEoM
K8AIUGUYUPOBAHHO20 KIABUAMYPHO0
AUCLMA C UCNONb308AHUEM OA308bIX
cpeocme meKkcmosblx peodaxKmopos.

2. Dopmamuposearue mexkcmoeavlx
O00KYMEHMO8 (YCMaHo8Ka Napamempos
CMPAaHUYybl OOKYMEHMa,
Gdopmamuposarue cumseolo8 u abzayes;
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8CMABKA KOJIOHMUMYIO8 U HOMEPO8
cmpanuy).

3. Bcmaska 6 0okymenm gopmyn,
maobauy, usobpasxcerut, oghopmierue
CHUCKOS.

4. Coz0anue HeOOIbUUX MEKCIOB8bIX
OOKYMEHMO8 C Yumamamu U CColIKaAMU
Ha yumupyemvie UCHOYHUKU

3.2

KomnbrorepHas
rpaduka

3HAKOMCTBO € rpau4ecKuMu
penakropamu. PactpoBble puCyHKH.
Hcnonbp30Banue rpaduyeckux
pUMUTUBOB. Onepanuu

penaKTup oBaHUs IpaduyecKkux
00BEKTOB, B TOM 4HCIIE€ HU(DP OBBIX
dboTorpaduii: ©3MEHEHHE pa3mepa,
o0pe3ka, MoBOPOT, OTpaKkeHHe, padoTa
c obJsiacTsiMH (BBbIJIETICHUE,

KOIIMP OBAaHUE, 3aJIMBKA LIBETOM),
KOpp €KLHUS 1IBETA, IPKOCTH

U KOHTpacTHOCTU. BekropHas rpaduxa.

Co3naHne BEKTOP HBIX PUCYHKOB

BCTP OCHHBIMU CP €ICTBAMHU TEKCTOBOTO
npoIeccopa Win JPYyTUxX MporpamMm
(mpwmnoxxenuit). Jlo6aBnenue

BEKTOP HBIX PUCYHKOB B JIOKYMEHTHI

PackpbiBarh CMBICI H3y4YaeMbIX TOHATHI.
AHanu3upoBaTh NOJIb30BATEINbCKUN
uHTEp (eiic Mp UMEHSEMOTO

[P OTPaMMHOT0 Cp€JICTBa B paboTe

C KOMITBIOTEP HOM TpauKoii.
OnpenensTb yCIOBUS U BO3MOXKHOCTU

Ip UMEHEHUs! [P OTPaMMHOTO Cp €/ICTBA
LTS P €LICHUS TUTIOBBIX 3a71a4 B paboTe

C KOMIMbIOTEP HOM I'papuKoil.

BriaBnsaTs oO1iee v pa3nuyus B pa3HbIX
Ip OrpaMMHBIX MPOAYKTaX,

Ip €AHaA3HAYECHHBIX JJISI P eUICHHUS OJHOTO
Kjacca 3aJa4 B paboTe ¢ KOMIIbIOTEp HOM
rpaduKo.

Co31aBaTh U pEeIaKTUP OBATh
U300pakeHUs ¢ TOMOIIBIO

MHCTP YMEHTOB PacTpOBOTO
rpaduIecKoro penakropa.

Co3naBaTh U pegaKTUpP OBATh
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M300p aXKEHUS C TOMOIIBIO

UHCTP YMEHTOB BEKTOPHOTO
rpauuecKoro penakropa.
Jl00aBIsTH BEKTOP HBIE PUCYHKU

B JJOKYMEHTHI.

Ilpakmuueckue padbomol:

1. Cozdanue u/unu peoaxmuposatue
U300pasicenus, 8 Mom yucie yugpposwix
Gpomoepaguii, c nomMowwio
UHCMPYMEHMO8 PACMPOBO20
epaghuueckozo peoakmopa.

2. Co3z0aHue u pedakmuposatue
U3006padicenus: ¢ NOMOWbIO
UHCMPYMEHMO8 8EKMOPHO20
epaghuyeckozo pedakmopa

3.3

MynpTUMEnUIHBIE
TP €3CHTALIUN

[ToaroToBKa MyJIbTUMEIUNHBIX
npe3entarmii. Cnaiia. Jlo6aBienne
Ha CJIalJ TeKCTa U U300p a)KEeHUIA.
PaboTa ¢ HECKOJILKUMU CllaliiaMu.
JloOaBiieHue Ha clta
ayJIMOBU3YyaJIbHBIX JTAHHBIX.
Anumanmus. ['uniep ccpuiku

PackpbIBaTe CMBICI H3y4YaeMbIX TOHATHM.

AHanU3UpOBATh MOJIL30BATEIbCKHIA
uHTEp Peiic Mp UMEHIEMOT0

P O'PaMMHOTO CpEJCTBa B paborte

C MYJIbTHMEIUHHBIMU TP €3EHTALIUSIMU.
Onpenensith YCIOBHSI 1 BO3MOKHOCTH
TIp UMEHEHHS [TP OTPaMMHOTO Cp €/ICTBA
LTSI p eIIIeHHS TUTIOBBIX 32724 B padoTe
C MYJIbTHMEIUHHBIMH TP €3CHTALIUSIMU.
BrIsiBnsATE 0011IC€ ¥ p a3 MY s B P a3HBIX
P OTPaMMHBIX TP OyKTaX,

npcaAHa3HaYCHHBIX IJIA P CIICHUS OJHOT'O
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KJj1acca 3ajJiad B pabore

Co3naBaTh Mpe3eHTalUU, UCTIOJIb3Y S
FOTOBBIC 11A0JIOHBI.

Ilpakmuueckue padomoi:

1. Cozoanue npezenmayuu

C 2UNEPCCLLIKAMU HA OCHOBE 20MOBbIX

C MYHBTHMeﬂHﬁHBIMH np E3CHTAaIUAMU.

wab.10H08
Hroro no pasneny 13
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME
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8 KJIACC
HanmMeHnoBaHue
No KomuaectBo OCHOBHEBIE BUIBI J€ITCILHOCTH
pa3JenoB U TeM [IporpaMmmHoe cojaepkaHue
n/m 4acoB oOyuaroumxcs

y4eOHOT 0 MpeaMeTa

Paszgea 1. Teopernueckue 0CHOBbI HH(POPMATUKH

1.1 | CucreMbl CHUCITIEHUS

6

Heno3uimonHble 1 NO3UIIMOHHBIE
cucTeMbl cuucieHus. Andasur.
OcHoBanue. PazsepHyTas ¢popma
3anucu uncia. [lepeBos B 1eCATUUHY IO
CHCTEMY YHCEIl, 3alIMCAHHBIX B AP YTUX
cucTeMax cuuciieHusa. Pumckas
cucrema cuuciaeHus. J[BonyHas
cucrema cuucieHus. [lepeBon nenbix
yucen B mpeaenax ot 0 go 1024

B IBOMYHYIO CUCTEMY CUUCIICHHUS.
BocbmepuryHas cucrema CUUCIICHHUS.
IlepeBoa uncen U3 BOCbMEP HUHOU
CHCTEMBI B IBOMYHYIO U JECATUUHY IO
CHCTEMBI U 00OpaTHO.

[HecTHaanaTep NuHAs cUCTEMA
cuuciienus. [lepeBon uncen

U3 IECTHAAUATEP UYHOU CUCTEMBI

B JIBOMYHYI0, BOCbMEP HUHY IO

U JECATUYHYIO CUCTEMBI U OOpaTHO.
Apudmerndeckue omnep anuu

B JIBOUYHOM CHCTEME CUUCIECHUS

PackppiBaTh CMBICT U3y4aeMbIX OHSATHN.
BrisgBiIATE paznuune B NO3UIMOHHBIX

Y HETIO3ULIMOHHBIX CUCTEMAX CUMCIICHHUS.
BrisiBnsATh oO111ee 1 pa3anyus B pa3HbIX
MTO3ULMOHHBIX CUCTEMAX CUUCICHUS.
3anuceiBaTh HeOobIIHME (0T 0 10 1024)
LIEJBIE YUCIIA B PA3JIUYHBIX TO3UIIUOHHBIX
CUCTEMaX CUUCIIEHUS (JBOUYHOM,
BOCbMEP MUHOM, IIeCTHAUATEP UUHOM).
CpaBHHUBaTH LENIbIE YUCIIA, 3ATTMCAHHBIC
B IBOMYHOM, BOCBMEP HUHOU

Y LIECTHAAATEP HMIHOU CUCTEMAX
CUMCIICHHUS.

BrInonHATE onepanuu CII0KeHUs

Y YMHOX€EHHUs HaJ HEOOJIbIINMU
JBOUYHBIMHU YUCIIAMHU
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1.2 | DnemeHTbI 6 Jlornueckue BbICKa3bIBaHMUS. PackpbiBaTh CMBICH U3y4aEeMbIX OHSATHA.
MaTeEMaTUYECKOM Jlornueckue 3HaYeHUs BbICKa3bIBaHUM. | AHAJIU3UPOBATH JIOTUUECKYIO CTPYKTYPY
JIOTUKHU DJIeMEHTapHbIE U COCTABHBIC BBICKa3bIBAHUM.

BbICKa3bIBaHMA. Jlornyeckue onepanuu:| Mcrnonb30BaTh JJOTMUECKUE OTICP AllUH.
«n» (KOHBIOHKIIUSA, JIOTHYECKOE CtpouTth TaOIUIIBI HCTUHHOCTU
YMHOKEHHUE), U (IU3bIOHKIIMS, JUTSL TOTUYECKUX BBIP AXKECHUU.
JIOTUYECKOE CI0XKEHUE), BpryncnsaTe HICTHHHOCTHOE 3HAYEHUE
«HE» (JIOTUYECKOE OTp UIIAHHKE). JIOTUYECKOTO BBIP AXKEHUS.

[IpropHUTET TOTUUECKUX OTIEP ALUU. 3HAKOMUTBCA € JIOTHYECKUMU OCHOBaMH

OmnpeneneHne HCTUHHOCTU COCTABHOTO | KOMITBIOTEpa
BBICKa3bIBAHUS, €CITH U3BECTHBI
3HAYEHUS UICTUHHOCTU BXOISAIINX

B HET'O 3JIEMEHTAP HBIX BBICKA3bIBAHUM.
Jlornueckue BoipaxkeHus. [IpaBuna
3aMKUCH JIOTUYECKUX BBIP AXKEHUU.
[TocTpoenue TabIuI HICTUHHOCTH
JIOTUYECKUX BBIP AXKEHUI

Jloruueckue 3neMeHTbl. 3HAKOMCTBO

C JJOTMYECKUMH OCHOBAMHU KOMIIBIOTEpa

Hroro no pasneny 12
Paszgea 2. ANropuT™Msl 4 IPOrpaMMHUPOBaHUE
2.1 | UcnnonauTenm 10 [TonsTue anropurMma. Mcnosaurenu PackppiBaTh CMBICT N3y4aeMbIX OHATHN.
Y QJITOPUTMBL. aJIrOPMUTMOB. ANITOPUTM KaK IUIaH AHanu3upoBaTh Mp eAJ1aracMble
AJIropuTMHUYECKHE YIIPABJIEHUS UCIIOJIHUTEIIEM. IIOCJIEI0BATEIBHOCTA KOMAH/L
KOHCTP yKIIMH CaoiictBa anroputma. CriocoOsl 3anucy Ha P EAMET HAIUYUs Y HUX TaKUX
ajaropurMa (CIOBECHBIN, B BUJIE CBOMCTB aJITOPUTMA, KaK JUCKP €THOCTb,
0JIOK-CXEMBI, IPOrpamma). J€TEp MUHUP OBAHHOCTD, IIOHATHOCTD,
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AJITOpUTMHUYECKHE KOHCTPYKLIMU.
KoHCTpyKIMs «crnegoBaHuey.
JIunennpii anroput™. OTpaHUYEHHOCTb
JTUHEUHBIX aJITOP UTMOB:
HEBO3MOJKHOCTb P €1y CMOTP €Th
3aBUCUMOCTb ITOCIEA0BATENIBHOCTH
BBIIIOJIHSIEMBIX JEHCTBUH OT MCXOJHBIX
JnaHHbIX. KOHCTpyKIUs «BETBICHUEY:
NOJIHAsl U HEMOJIHasA (Op MBI.
BrInostHEHUE U HEBBITIOJTHEHUE
yCInoBUsl (MCTUHHOCTh U JIO)KHOCTh
BbICKa3bIBaHUs). [IpocThie U cocTaBHBIE
ycnoBus. KOHCTpYKIMS «IOBTOPEHUS»
LUKJIbI C 3aIaHHBIM YUCIIOM

IIOBTOP €EHUH, C YCIIOBUEM BBITIOJIHEHHUS],
Cc mepeMeHHoi nukia. PazpaboTka
1151 GOP MATBHOTO UCHIOJTHUTEN S
aJrOpUTMa, Mp UBOJAIIETO

K TpeOyeMoMy pe3yabTaTy

ITP ¥ KOHKP ETHBIX MCXO/THBIX JaHHBIX.
Pa3paboTka HECTOKHBIX aITOPUTMOB

C UCMOJIb30BAHUEM IIUKIIOB

Y BETBJICHU JIJIS1 YIIPp ABJICHUS

(dhop MaTbHBIMU UCTIOJTHUTEIISIMHY,
TakuMHU Kak Po6oT, Uep emarika,

Uep TexHUK. BhINTOTHEHNE JITOP UTMOB
BPYYHYIO U HA KOMITBIOTEPE.

P E3yJITATUBHOCTb, MACCOBOCTb.
Onpenensate no 0J0K-CXEME,

JUIS pelIeHUsl KaKoy 3a/1auu
MpeaHa3HAYEH JTaHHBIN aJropuTM.
AHanu3upoBaTh U3MEHEHUE 3HAYECHU I
BEJIMYMH MIPU MOLIATOBOM BBITIOJTHEHUU
aJropuTMa.

Onpenensite 1Mo BEIOPAaHHOMY METOY
pelIeHus 3a/1a4u, Kakue

aJITOP UTMUYECKHE KOHCTP YKIIUU MOTYT
BOWTH B aJITOP UTM.

CpaBHUBATH pa3IUYHBIC AJITOP UTMbI
penieHust OJHOM 3aa4uu.

Co3naBarb, BBHITIOJHSITH BP YUHYIO

Y Ha KOMITbIOTEP € HECTIOKHBIE
aJITOPUTMBI C UCTIOJIb30BAHUEM
IIMKJIOB ¥ BETBJICHUM 7151 yIIp aBJICHUS
HCIIOJTHUTEIISIMA, TaKUMH Kak PoOoT,
Yepenamka, Yep TEKHUK.

M cnonaHaTh TOTOBBIE aJITOP UTMBI

P KOHKP €THBIX UCXOJHBIX

JTAHHBIX.

CTtpouTh 11 UCTIOJTHUTEINS
apu(OMETUIECKUX JESHCTBUN IICTIOYKN
KOMaH/I, TaloIMuX TP eOyeMbIi
pe3yabTaT Np U KOHKP €THBIX UCXOHBIX
JTAHHBIX.
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CHHTAKCHYECKHUE U JTIOTUYECKUE
omnoku. OTKa3bl

Ilpakmuueckue padomol:

1. Co30anue u vinonnenue

HA KOMNbIOMepPe HECTIOHCHBLX
An2OPUMMO8B C UCNOIb30BAHUEM YUKTO8
U 8emeneHuti Ol YnpaeieHus
ucnonumenamu, makumu kax Pooom,
Yepenawxa, YepmeorcHux.

2. Ilpeobpa3zosanue arcopumma u3 0OHOU
G opmbl 3anucu 8 opyayo.

3. Paspabomxa onsa ¢popmanvrozo
UCNOJIHUMENS ANIROPUMMA, NPUBOOSULE20
K mpebyemomy pe3yibmany

NpU KOHKPEMHBIX UCXOOHBIX OAHHDIX.

4. « Pyunoey» ucnonnenue 2omoguix
aAn20pUMMO8 NPU KOHKPEMHbIX UCXO OHbIX
OAHHBIX

2.2

S3BIK
[P OTp AMMUP OBaAHUS

A3pix nporpammupoBanud (Python,
C++, Ilackans, Java, C#, llIkonbHbIN
Anropurmuueckuid A3bik). Cucrema
IIp OTPaMMUPOBAHUS: PEJAKTOP TEKCTa
porpamm, TpaHCIsATOp, OTIa YHK.
[lepemenHast: TvII, UMsl, 3HAUECHHUE.
[{enbie, BElIECTBEHHBIE I CUMBOJIbHbBIE
nep eMeHHble. Oneparop np UICBAauBaHMS.
Apudmernueckre BbIp aXKEHUs

Y NOP 0K UX BeIuHCHeHUs. Onep auuu
C LIETIBIMU YUCJIAMU: LEIOYHUCIEHHOE

PackppiBaTh CMBICT N3y4aeMbIX TOHATHM.
Onpenensate o nporpaMmme,

IS P ELICHMS KAaKOM 3a/1a4M OHA

IIp €IHA3HAYECHA.

Ctpouts apudpmeTniyeckue, CTp OKOBBIE,
JIOTMYECKUE BBIP AXKEHUA U BBIYUCIIATH UX
3HAYEHMUS.

[IporpaMmmup 0BaTh JTMHEWHBIE

aJITOP UTMBI, TP €ANOJIAraroIIe
BBIUKCIICHUE ap UPMETUUECKHUX,

CTP OKOBBIX U JIOTUYECKUX BbIP a’KEHUN.
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JIeJIEHUE, OCTATOK OT JICJICHHUS.
BerBnenus. CocraBHBIE YCIOBUS
(3amMCh JTOTUYECKUX BBIP AXKCHUIM

Ha MU3Y4YaeMOM SI3bIKE
nporpammupoBanus). Haxoxaenue
MUHUMYMa M MaKCUMyMa U3 IBYX, TpeX
Y YeThIpex yucen. Pemenne
KBaJ[pATHOT'O ypaBHEHUSI, UMEIOIIIETO
BEIIIECTBEHHbIEC KOpHU. [[nanorosas
OTJIaJIKa MPOTpaMM: MOIIATOBOE
BBITIOJIHEHUE, [P OCMOTP 3HAYEHUN
BEJIMYUWH, OTJIaJI0YHBIN BBIBOI, BBIOOD
TOYKH OCcTaHOBa. [{UKII C ycroBuem.
Anroputm EBKnnaa njis HaX0XJICHUA
HAUOOJIBIIEro OOIIEro ASNUTENS ABYX
HATypaJbHBIX uyncen. Pazouenue
3aIMCH HATYP alIbHOTO YHCia

B IMIO3UIIMOHHOMN CHUCTEME

C OCHOBAHUEM, MEHBIIIUM WU P aBHBIM
10, Ha otmenpHBIC QP BI. [Tk

C IIEp EMEHHOU. AJITOP UTMBI IIP OBEP KU
JIETMMOCTH OJTHOTO LIEJI0r0 Yucia

Ha AP yTOE, TP OBEP KU HATYP AJTLHOTO
yuciaa Ha mpoctoty.O6padboTka
CHUMBOJIbHBIX JaHHBIX. CUMBOJIbHBIC
(cTpOKOBBIC) TIEP EMCHHBIE.
[TocumBoOIbHAS 0OpabOTKa CTPOK.

Pa3zpabatbiBaTh Mp OrpamMmsl,
cojiepKaiiue onepaTop (onepaTopsl)
BETBJICHUS, B TOM YHUCIIE

C UCMOJIb30BAHUEM JIOTUYECKUX

OIIep allUN.

Pa3pabaTbiBaTh IpOrpamMmsl,
coJieprkaliue oneparop (onepaTopbl)
LUKJIA.

BBINONHATH 1UATOTOBYIO OTIAKY

P OrpaMM.

Ilpakmuueckue padbomoi:

1. Ilpoepammuposarue TuHetiHbIX
aneopummos, npeonoaa2aruux
8bIUUCTICHUE APUPMEMULECKUX

U JI02UYECKUX BbIPANCEHULL HA U3VUAEMOM
A3bIKE NPOSPAMMUPOBAHUS (0OHOM

u3 nepeunsi: Python, C++, Ilackany,
Java, C#, [lIkonvHolti Areopummuyeckutl
A3biK).

2. Paspabomka npoepamm, cooeparcauiux
onepamop (onepamopwvi) 6emeieHusl,

HA U3YYAEMOM A3bIKE NPOSPAMMUP OBAHUS
U3 NPUBLOEHHO20 BblULe NePEeUHsL.

3. Paspabomxka npoepamm, cooeporcaujux
onepamop (onepamopul) Yukia,

HA U3Y4aemMoM A3bIKe NPOSP AMMUP OBAHUS
U3 NPUBLOEHHO20 BblULE NePEeUHs.
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HOI[C‘-IGT HYaCTOThI IIOABJICHHUA CHUMBOJIA

B cTpoke. Berpoennsie GyHKIuH
17151 00pabOTKH CTPOK

2.3 | AHanu3 anropuTMOB 2 Ornp enenenrie BO3MOXKHBIX Pe3yJIbTaTOB PacKkpbIiBaTh CMBICT N3y4aeMbIX OHATHN.
paboThI AJITOpUTMA IPU TaHHOM AHalIu3upOBaTh FOTOBBIE AJTOP UTMBI
MHOKECTBE BXOJIHBIX TAHHBIX, Y IIP OTp aMMBbI
OIIP €JI€TIEHNE BO3MOXHBIX BXOJHBIX
JIaHHBIX, P UBOAAIIUX K JAHHOMY
pe3yJibTaTy

Hroro no pasneny 21

PesepBHOE BpeMs 1

OBILIEE KOJIMYECTBO 34

YACOB I1O ITPOI'PAMME
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9 KJIACC
HaumenoBanue
No KomaunuaectBo OcCHOBHEBIE BUJIBI 1€ TEIHHOCTH
pa3aenoB U TeEM [IporpamMmHOE€ conep )xaHue
/11 JacoB 00ydJaronuxcs
y4eOHOT 0 MpeaMeTa
Paszgea 1. HHludgpoBasi rpaMOTHOCTH
1.1 | F'nobGanbHas ceTh 3 ['nmoGanbhas cetb UnTepHer. [P-anpeca | PackpbiBaTh CMBICI H3y4aeMbIX MTOHSATUH.
WNHTepHeT u crpaTerun y310B. CereBoe XpaHEHHUE JaHHbIX. AHanu3upoBaTh JOMEHHBIE UMEHA
0€30MacHOTO Meroapl MHAMBUAYaJIbHOTO KOMIIBIOTEPOB H aJpeca JOKYMEHTOB
IIOBEJICHUS B HEU Y KOJUIEKTUBHOTO pa3MelleHns HoBo | B MIHTEep HeTe.
uHpopmanuu B UntepHere. bonpime | Onpenenste MUHUMAIBLHOE Bp €MS,
JTAHHbIE (MHTEP HET-/1aHHBIE, HEO0XO0AMUMOE JIJIs TIep €1a4H U3BECTHOTO
B HaCTHOCTH NaHHBIC CONMAJIBHBIX o0beMa JJaHHBIX 110 KaHAJy CBA3U
cereit). [TorsiTie 00 MHGOPMAIIMOHHOW | ¢ M3BECTHBIMU Xap aKTeP HICTUKAMH.
0e30MmacHOCTH. YTPO3bI Pacno3HaBath NOTEHIHAIBHBIE YTP O3bI
uH(GOPMAITMOHHOM 0€30TTaCHOCTH Y Bp €IHbIE BO3JECUCTBUS, CBA3AHHBIC
npu pabote B 1100aTbHON ceTh ¢ UHPOP MaIIMOHHBIMU
Y METO/IbI [P OTUBOJICVCTBUS UM. Y KOMMYHHKAIIHOHHBIMHU TEXHOJIOTUSIMH,
[IpaBuna 6e3omacHoi OLICHMBATH IIp €JIaraeMble Iy TH UX
ayTeHTU(pUKAIUH. 3alUTa TUIHON yYCTp aHEHUS.
uHpopmanuu B Uurep Here. Ilpakmuueckue pabomuwi:
be3omnacHsle CTpaTernu NOBEACHUS 1. Co30aHue KoMnieKCcHbIX
B UnrtepHere. [Ipenynpexaenue UHG OpMayUOHHBIX 0OBEKMOE 6 8UOE 6eD-
BOBJICUEHUS B JIECTP yKTUBHBIE CMPAaHUY, SKIIOUAIOWUX cpaduiecKue
Y Kp UMUHaJIbHbIE (POPMBI CETEBOM 00beKmbl, ¢ UCNOIL30BAHUEM
aKTUBHOCTU (KHOep OyJUTHHT, QUIIUHT | KOHCIMPYKIMOPO8 (uabaoHO8).
u Apyrue GopMbl) 2. BHaxomcmeo ¢ MexaHuzmamu
obecneuenuss npueamHocmu
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u bezonacHou pabomwi ¢ pecypcamu
cemu Humepuem, memooamu
aymenmuurayuu, 8 mom yuciue
NPUMEHSEMBIMU 8 CEPBUCAX 20CYCTIYe

1.2 | Pabora 3 Busl nesitensHOCTH B IHTEp HETE. PacKpbIBaTh CMBICIT H3y4aeMbIX
B MH(OP MaLIMOHHOM WHTEP HET-CEP BUCHI: TIOHSATUH.
[P OCTP AHCTBE KOMMYHUKAI[MOHHBIE CEP BUCHI [Tp MBOAUTE TIp UMEP bI CUTY LM,

(mouToBas ciy>x0a, BUI€0-KOH(DEPEHII- | B KOTOPBIX TpeOYyeTCss NCIOJIb30BaATh
CBSI3b U JIPYTHE), CIIPABOYHBIC CIYKOBI | KOMMYHHUKAIIMOHHBIC CEP BUCHI,

(kapThl, pacnucaHus U APYyTHE), CIp aBOYHBIC ¥ TOMCKOBBIE CITY>KOBI U P .
MTOUCKOBBIE CITY>KOBI, CITY>KOBI OnpenensaTb KOJUYECTBO CTP aHHII,
OOHOBJICHHSI TIP OTP AMMHOTO HaWJIEHHBIX MOUCKOBBIM CEPBEPOM
oOecrieueH sl U AP YTUE CIYKOBI. TI0 3aIPOCaM C HCIIOJIb30BaHUEM
CepBHCHI TOCY1ap CTBEHHBIX YCIYT. JIOTUYECKUX OTep allui.

OO6auHbIe XpaHWINIIA TaHHBIX. [IpuBOAUTH MPUMEPHI YCIYT,

CpencrBa COBMECTHOU pa3paboTku JIOCTYIIHBIX Ha CEPBHCAX

JIOKYMEHTOB (OHJIAMH-0(HCHI). rocyaap CTBEHHBIX yCIIYT.
[IporpammHoe oOecrieucHue Kak BeO- | IIpUBOIUTE IpUMEP bl OHTAWMHOBBIX
CEepBHUC: OHJIAHOBBIE TEKCTOBBIE TEKCTOBBIX U I'PaUIECKUX PEIaKTOPOB,
U rpadudecKue peaaKkTopbl, CpeIbl cpen pa3palbOTKH MPOTPaMM.
pa3paboOTKH Ip OorpamMm Ilpakmuueckue padomei:

1. Ilouck unghopmayuu 6 cemu
Hnmepnem no sanpocam

C UCNOJIb30BAHUEM JIOSUYECKUX ONepayull.
2. HUcnonv3oeanue onnatin-oghuca

0151 pa3pabomku OOKYMeHmMOo8

Htoro no pazueny 6
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Paszgea 2. Teopernueckue 0CHOBbI HH(POPMATHKH

2.1

Mopaenup oBaHue
KaK METOJI MO3HAHUS

8

Mogaens. 3agauu, peniaemolie

C IOMOIIBIO MOJIETTUPOBAHMUSL.
Knaccuduxanumu moaenei.
MartepuanbHbie (HaTyp HbIC)

1 UH(HOP MAITMOHHBIC MO/IEIIH.
HenpepbIBHBIE U TUCKP €THBIE MO/IETIH.
Nmuranmmonnsie moaenu. Urposelie
Mojienu. OleHka aeKkBaTHOCTH MOJIENH
MOJIETTUPyEMOMY OOBEKTY U IIEJISIM
MoJieup oBaHus. TabaIuyHbIC MOJIETH.
Tabnuua kak npeacTaBicHUE
oTHoteHus. ba3bl qanHbIX. OTOOP

B TaOJIUIIE CTPOK, YOBICTBOP SIOLIUX
3agaHHOMY ycnoBuio. I'pad. Bepmuna,
peOpo, nyTb. OpHUEHTHUP OBaHHBIE

¥ HEOp MeHTHp OBaHHBIC Tpadbl. J[nnHa
(Bec) pedbpa. BecoBas matpuua rpada.
JlmuHa my T MeXTy Bep ITuHaMHu Tpada.
[Torck onTUManbHOTO MyTH B Tpade.
HauvanbHas BepivHa (MCTOUHUK)

1 KOHEYHas BepIlIuHa (CTOK)

B OPHCHTHP OBaHHOM Tpade.
Brruucnenne konn4decTBa myTen

B HAITP aBJICHHOM aIMKINYecKoM rpade.
Hepeso. Kopenb, Bepinna (y3en),
aucT, pedpo (myra) nepesa. Bricota

PackpbIBaTh CMBICH U3y4YaeMbIX MTOHATHA.
Onpenensats BUA MHPOP MAITMOHHOU
MOJIEIH B 3aBUCUMOCTH OT CTOSIIICH
3aJa4u.

AHanuzupoBath UHGHOP MAIIMOHHBIE
MoJienu (Tabaulbl, rpaduki,
JarpamMMbl, CXEMBI U Jp.).
Ocy11ecTBAATh CUCTEMHBIN aHAJIN3
00BEeKTa, BBIACIATH CPEIU €r0 CBONUCTB
T€ CBOMCTBA, KOTOPBIEC CYIIECTBEHHBI

C TOYKH 3P €HUSI 11eTIeH MO OBAHMUSI.
OneHuBaTh aJ€KBATHOCTh MOJCIIH
MOJIETTUPYEMOMY OOBEKTY U HEIIsIM
MO/IETTUP OBAHUSL.

CTpouTh 1 UHTEP P €TUP OBATH
pa3andHbIe HH()OPMAITMOHHBIC MOJCITH
(TaGmuipl, AMarpaMMBl, Ipadsl, 1ep €Bo,
CXEMBI, OJIOK-CXEMBI aJITOP UTMOB).
HccaenoBath ¢ IOMOIIBIO

UHGOP MAITMOHHBIX MOJENIel 00 bEKThI

B COOTBETCTBUH C ITOCTABJICHHOM 3ajIayeH.
N3y4aTth 3Tansl KOMObIOTEP HOTO
MOJICJTUP OBAHUS.

PaboTaTh ¢ TOTOBBIMH KOMITBIOTEP HEIMHU
MOJICJISIMHM M3 Pa3IUYHBIX TP EIMETHBIX
o0JracTen.
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nepesa. [Tognepeso. [Ipumepbl Ilpaxmuueckue padomei:
UCIOJIb30BaHus Jiep eBbeB. [lepedbop 1. Co30anue ooHomabuyHoU 6as3bvl
BapHaHTOB C IOMOUIBIO JIEp €BA. oannwix. [louck 0annvix 6 20moeoti base.
[TonsiTHE MaTEMAaTUYECKOW MOIEIH. 2. Paboma c comogvimu

3agayu, pemnraemMbie ¢ TOMOIIBIO KOMNbIOMEPHLIMU MO OTAMU
MaTEMaTHYECKOTO (KOMIBIOTEPHOTO) U3 PazU4HbIX NPeOMemHbLX 0o.aacmell.
MojaenupoBanus. OTnnyue 3. Ilpoepammnas peanusayusi

MaTEMaTUYECKON MOJIENN OT HATYPHOU | npocmetiuux Mamemamuyeckux Mooeneu
MOJIEJIN U OT CIIOBECHOTO
(JIuTEpaTYypHOTO) ONUCAHUS OOBEKTA.
DTamnsl KOMIBIOTEP HOTO

MOJEIIUP OBAHUS: TIOCTAHOBKA 331a4H,
IIOCTP OEHHE MAaTEMATUYECKO MOJIENH,
nporpaMMHasi p eajin3alus,

TECTUP OBAHHUE, NP OBEJCHUE

KOMITBIOTEP HOT'O IKCIIEP UMEHTA, aHAJIN3
€ro pe3yabTaToB, YTOUYHEHUE MOJIETIN

Hroro no pasneny 8
Paszgea 3. AnropuTmMsl 4 IpOrpaMMHUpPOBaHUE
3.1 | Pa3pabotka 6 Pazbuenue 3aaun Ha 1033124 H. PackpbIBaTh CMBICI U3y4YaeMbIX MTOHATHIA.
aJITOPUTMOB CocraBiieHre aJroputMoB unporpamm | PazpabaTsiBaTh IIp orp amMmsl
Y TIp OrpamMM C UCMOJIb30BAHUEM BETBIICHUM, IIUKIOB | JJ1s1 00pabOTKH OJJHOMEP HOI'O MAaCCHUBa
Y BCIIOMOTATENIbHBIX aJITOPUTMOB LEJIBIX YUCEIL.
JU1s1 YIIp aBJICHUSI UCIIOJTHUTETIEM OcyniecTBIsITh pa30ueHne UCXOTHOU
PoOOT unu 1pyrumMu HCIOTHUTENSIMY, | 3a/1a49H Ha O34 dauu.
TakuMH Kak Yepenamka, YepTtexxHuk | PazpabaTteiBaTh p orpaMmsl,
u ApyruMu. TaOaudHbIe BETUUYHUHBI coJieprkamue noanp orpammy (bl).
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(maccuBbl). OTHOMEp HbIE MACCHBBI.
CocraBieHue U 0TiaJiKa Mporpamm,

P €aIr3yIOIINX TUIIOBBIEC aJITOP UTMBI
00paboOTKH OJTHOMEP HBIX YHCITOBBIX
MacCCHBOB, Ha OJJHOM U3 A3bIKOB
nporpammupoBanus (Python, C++,
ITackans, Java, C#, llIkonpHBIHM
AnropurMuueckuil A3bIK):
3aIM0JHEHUE YHUCIOBOTO MaCcCUBa
CITy4ailHBIMH YHUCIaMH, B COOTBETCTBUHU
¢ ¢hopMyJI0H WK IyTEM BBOJIA YMCEI,
HAXOXJICHUE CyMMBbI 2JIEMEHTOB
MacCHBa, JIMHECHHBIN ITOMCK 3aJJaHHOT'O
3HAYEHUS B MACCHUBE, OJCUYET
AJIEMEHTOB MACCHBA,

YJIOBIIETBOP SIFOLIUX 3aJaHHOMY
YCIOBHIO, HAX0XK/ICHHUE
MHUHHUMAJIbHOTO (MAaKCUMAJIbHOTO)
anemeHTa MaccuBa. CoOpTUP OBKa
MaccuBa. OOpaboTKa MOTOKA JaHHBIX
BBIYHUCIICHUE KOJTUYECTBA, CYMMBI,
CpemHero ap upMeTHIecKoro,
MUHUMaJIbHOTO U MaKCUMAaJIbHOTO
3HAYEHUSI DIIEMEHTOB
MOCIIeIOBATENHHOCTH,
yIOBIIETBOPSIIOIINX 33 JaHHOMY
YCIIOBHIO

Ilpakmuueckue padomoi:

1. Cocmasnenue npoecpamm

C UCNOIb308AHUEM BCNOMO2AMENbHBIX
aneopummos OJisi YnpaeieHus
ucnoanumenamu, maxumu kax Pooom,
Yepenawxa, YepmeorcHux.

2. Cocmasnenue u omaaoKka npocpamm,
Dpeanusylowmux munoeuvle ancopummbl
00pabomKu 0OHOMEPHBIX YUCTIOBbIX
MACCUB08, HA OOHOM U3 A3bIKOB
npocpammuposanus (Python, C++,
Hackanw, Java, C#, [Llxonvnwiii
Aneopummuueckuu A3vik)
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3.2

VYrpasneHue

VYnpasnenue. Curnan. O6paTHas CBs3b.
[Tony4yenue curaaiaoB oT HU(p OBBIX
JNATYMKOB (KacaHMsl, pacCTOSIHUSI, CBETA,
3ByKa U 1pyroro). [Ipumepsr
UCIIOJIb30BaHUS TP UHIIMTIA 0Op aTHOM
CBSI3U B CUCTEMAX YIpaBJICHHUS
TEXHUYECKUMH YCTP OMCTBAMU

C IOMOIIBIO TATYUKOB, B TOM YHCIIE

B poboToTexHuke. [Ipumepsl
poOOTHU3UP OBAaHHBIX CUCTEM (CHUCTEMA
yIIpaBJIEHUS JBUKEHUEM

B TPAHCHOPTHOM CHCTEME, CBap OUHAs
JIMHUS aBTO3aBOJA,

aBTOMATH3MP OBAHHOE yIIP aBJICHUE
OTOILIEHUS IOMa, aBTOHOMHAs1 CUCTEMa
yIIp aBJIEHHS TPAHCIIOP THBIM CPEICTBOM
U JIpyryue CUCTEMBI)

PackpbiBare CMBICI H3y4YaeMbIX TOHATHIA.
AHanu3upoBaTh OTHOLIEHUS B )KUBOU
IIPUP OJ1€, TEXHUYECKUX U COLIUAIBHBIX
(mKoJia, ceMbs U JIp.) CUCTEMAaX

C O3UILMH yIIP aBJICHHUS.

N3yyate npumep sl poOOTU3UP OBAHHBIX
CUCTEM.

Ilpakmuueckue pabomoi:

1. 3naxkomcmeo c yuebHou cpedoti
paspadbomxu npopamm ynpaeieHus
OBUICYUMUC pOOOMaMU

Hroro no pasneny

8

Paszaea 4. UHdopManoOHHbIE TEXHOJIOTHHU

4.1

DJIEKTp OHHbBIE
TaOJIHIIBI

10

[TonsiTe 00 JIEKTP OHHBIX TAOJIUIAX.
Tunbl TaHHBIX B TYEUKAX JIEKTP OHHOU
TaOnuilpl. Pegaktup oBanue

u popMaTup oBaHHUE TaOIHUIL.
BcTpoennbie pyHKIMU 1151 TOUCKA
MaKCUMyMa, MUHUMYyMa, CYMMBbI

U CPEIIHEro ap uPMeTHIECKOTO.
CopTHpOBKa JIaHHBIX B BBIJIEJIEHHOM

PackpbIBaTh CMBICI N3y4YaeMbIX
MIOHSTUM.

AHanu3UpOBaTh MOJIH30BATEN bCKUI
uHTEp Peiic mp UMEHIEMOT0

IIp OTPaMMHOT0 Cp€JICTBA B paboTe

C 2JIEKTP OHHBIMU TaOJIUIIAMH.
OnpenensTs yca0BUS K BO3MOXKHOCTU
Ip UMEHEHUs TIP OTPaMMHOTO Cp €CTBa
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nuana3oHe. [loctpoenue nuarpamm
(rucrorpamma, KpyroBas [uarpamma,
TOYeuHas quarpamma). Beibop tuna
nuarpammsl [IpeoOpazoBanue popmy
npu Konup oBaHUU. OTHOCHUTENbHAS,
a0CoJIIOTHAsl U CMEIIaHHAsI aJp ecalys.
VY ci1oBHBIE BBIYMCIIEHHS B JIEKTP OHHBIX
tabnuiax. CyMMup OBaHHE U TOJICUET
3HAYEHU, OTBEYAIOIINX 3aJaHHOMY
ycnoButo. O6paboTka 60IBITHX
Ha0OpOB AaHHBIX. YUCIIEHHOE
MOJEINP OBAHUE B HJIEKTP OHHBIX
TadInIax

IS P CIICHUS TUTIOBBIX 337124 B paboTe

C DJICKTP OHHBIMH TaOJTUIIAMH.
BoisiBasaTe oOiiee u pa3nuyus B pa3HBIX
P OTPaMMHBIX TP OTyKTaXx,

TP €THA3HAYCHHBIX JIJIs P CIICHUS OJTHOTO
KJjacca (pa3HbIX KJI1accoB) 3aa4 B pabore
C JIEKTP OHHBIMH TaOJIUIIAMHU.
PenaxtupoBaTh 1 hop MaTHP OBATH
AJIEKTP OHHBIE TAOTHUIIBI.
AHaJIM3UPOBATh U BU3YAIU3UP OBATH
JTAHHBIE B DJICKTP OHHBIX TaOJIMIIaX.
BBIMOTHATH B 2JIEKTP OHHBIX TaOJIHIaX
pacdeThl M0 BBOJUMBIM TOJIb30BATEIEM
dbopmysaM C UCTOJIb30BAHUEM
BCTPOCHHBIX (PYHKIIUM.

OcCy11ecTBAATh YUCIECHHOE

MOJIEIMP OBaHHE B TIP OCTHIX 3a/1adax

U3 pa3JIMYHBIX MIPEAMETHBIX 00JIaCTEH.
Ilpakmuueckue padomot:

1. B00 0annwix u popmyn, oghopmnenue
mabauybl.

2. Copmupoexa u gounbmpayust OGHHbLX

8 2NIeKMPOHHLIX MADIUYAX.

3. Illocmpoenue ouacpamm u epaghuxos

8 27IeKMPOHHLIX MADIUYAX.

4. Bvinoanenue pacuenog no 6600UMbIM
nonv3osamenem (hopmynam
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C UCNOJIb30BAHUEM CPOEHHBIX
D yHKY U,

5. Obpabomka 6onvuux Habopos
OQHHUYIX.

6. Yucnennoe mooenuposaHue

8 2/IeKMPOHHbIX MAOIUYAX

4.2 | UadopmanmuoHHbIC 1 Poap nHbopManMOHHBIX TeXHOJIOTHI | PackpbIBaTh CMBICI U3y4aeMBbIX IIOHATHN.
TEXHOJIOT U B pa3BUTUU SKOHOMUKHU MHUpPa, cTpanbl, | OOCy)k1aTh poJib UHYOP MALIMOHHBIX
B COBp EMCHHOM peruoHa. OTKpbITbIE 00pa30BaTEIIbHbIE TEXHOJIOTUH B COBP EMEHHOM MUpE.
oO1iecTBe pecypcsl. [Ipodeccun, cBs3aHHbIe OOcysKnaTh 3HaYEHHE OTKP BITHIX
¢ UHPOPMaTUKOM 00pa30BaTEbHBIX PECYPCOB
Y UTHPOP MAITMOHHBIMHU TEXHOJIOTUSIMUA: | U BO3MOKHOCTH UX HCIIOJIb30BAHUS.
BeO-M3aiiHep,, P OI'P AMMHUCT, Amnanu3upoBaTth (P OBbIC HABBIKH,
pa3paboTuMK MOOMIBHBIX NP MII0KEHUH,| KOTOP BIMH JTOJIKEH 00J1a1aTh BBIITY CKHHK
TECTUP OBILIUK, AP XUTEKTOP IIKOJIBI.
IporpaMMHOro oOecreyeHus, N3yuats npodeccun, CBsI3aHHbIE
CIENUAJIUCT N0 aHAJN3Y JNaHHBIX, ¢ uaopMaTUKON 1 HHPOP MAITUOHHBIMHU
CUCTEMHBINA aIMHUHUCTP ATOP TEXHOJIOTHSIMH.
Ilpakmuueckue pabomoi:
1. Co30aHnue npezenmayuu
o npogheccusx, cesazanuvix ¢ UKT
Hroro no pasneny 11
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME
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HEPEYEHDb (KOAUPUKATOP) PACITIPEJAEJEHHbBIX ITO KIIACCAM
MPOBEPSIEMBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOT'PAMMBI OCHOBHOT'O
OBIIEI'O OBPA3OBAHUA U DJIEMEHTOB COAEPKAHUA

1HO HHOOPMATHUKE

B denepanpHbIX U pErHOHATBHBIX MPOLEAYpPaX OLIEHKA KauecTBa 0Opa30BaHUs
UCMOJIB3YETCs TIepedeHb (KOau(pUKaTOp) pacupeaeieHHbIX MO KiiaccaM Mp OBEp IEMbIX
TpeOOBaHMM K pe3yjbTaTaM OCBOEHHUS OCHOBHOW OOPa30BaTEIIBHOM IIP OTPaMMBI
OCHOBHOTO 00111ero 00pa30BaHMsI U JIEMEHTOB COACP KaHUS 10 UHPOP MATHKE.

7 KJIACC

IIpoBepsieMble TPeOOBaHMS K pe3yJIbTATAM 0CBOCHHMSI 0CHOBHOM 00pa30BaTeIbHOM
NPOrpaMMbl

Kon IIpoBepsieMble NP EAMETHBIE P E3yIbTATHl OCBOCHHUSI OCHOBHOM
npoBepseMoro |  o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIer0 00pa3oBaHUs
pe3yJibTaTa

1 [To Teme «{udpoBas rpaMOTHOCTH

1.1 [loscHaTh Ha mTpuUMEpax CMBICT TOHITHH  «HUHDOPMAIIHS,
«MH(pOpMAIMOHHBIN  mporeccy, «oOpaboTka  HHPOPMALUN,
«XpaHeHue HHPOp MaIm», «Iepenada HHPOp MaLun)

1.2 [IprBOIMTE MPUMEPHI COBPEMEHHBIX YCTPOWCTB XPAHEHHUSI U IIEP €1a4H
uH(pOpMaLIUKU, CPABHUBATh UX KOJUUYECTBEHHBIE Xap aKTEP UICTUKU

1.3 [lonyyaTh W WuCHOIB30BaTh WHAOPMAIMIO O XapaKTEPUCTHKAX
NP COHATBHOTO KOMITBIOTEPA M €70 OCHOBHBIX 3JIEMEHTaX (ITp OLIeccop,
OIep aTUBHAS NAMSTh, JOJITOBPEMEHHAS MAMSATh, YCTP OMCTBA BBOJIA —
BBIBO/1A)

1.4 COOTHOCHUTH XapaKTEPUCTUKHU KOMITBIOTEP A C 3a/1a4aMU, P €IIAEMbIMU
C €ro MOMOIIBIO

1.5 OpueHTHPOBaThCS B MEP APXUUECKOM CTPYKType (pailioBoit CUCTEMBI
(3amuchIBaTh MOJTHOE UMS (haiia (kaTajora), myTh K ainy (KaTajory)
M0 WMEIONIEMYCS OMNHCAaHUI0 (PalI0BOM CTPYKTYyphl HEKOTOPOTO
UH(GOPMAITMOHHOTO HOCUTE )

1.6 Pabotath ¢ ¢aliioBOil CUCTEMON TMEpCOHAIBHOTO KOMIIBIOTEPAC
HCMOJIb30BaHUEM I'p apuueckoro unTep deiica: co3aaBarh (KOMPOBATH,
niep eMelaTh, Tep eMMEHOBBIBATh, YIAJISTh U ap XMBUPOBATH (PailiIbl U
KaTaJIOTH, UCTIOJIb30BaTh AHTUBUP yCHYIO TP OT'PaMMYy )
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1.7 Uckats undopmanuto B MHTepHere (B TOM 4YHCIE MO KIHOYEBBIM
CJIOBaM, MO0 U300 AKEHUIO), KpUTUYECKH OTHOCUTHCS K HalJIeHHON
MH(pOpMaLUKU, 0CO3HAaBaTh ONACHOCTh JJIs JMYHOCTH M OOlecTsa
pacnpoCIpaHeHHs] BpPEAOHOCHOW HWHPOpMAIMM, B TOM UHCIE
HKCTP EMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKrepa

1.8 [ToHMMaTh CTPYKTYPY aJpecoB BeO-pecypcoB
1.9 Hcnonb30BaTh COBP EMEHHBIE CEP BUCHI MHTEP HET-KOMMY HUKAITHI
1.10 Cobuntonate TpeOoBaHUs 0€30MACHOM AKCIUTyaTallud TEXHUYECKHUX

cpenctB MHPOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHH,
coOJII0/1aTh CETEBOM ITUKET, 0a30BbIE€ HOPMbI HH(POPMAILIMOHHON 3THKH
U TpaBa npu padoTe ¢ MPUIOKESHUSIMH Ha JIOOBIX YCTPOWUCTBAX U
B UurepHere, BbpIOMparh Oe30macHble CTPATETMM TIOBEICHUS B
CeTH

1.11 [IpumeHsaTh MeTOABI NP O(UIAKTUKNA HEFATUBHOTO BIUSIHUSL CPENICTB

I/IH(bOp MAalMOHHBIX 1 KOMMYHUKAIIXOHHBIX TEXHOJIOTUM HA 3J0pPOBBE
IIOJIBb30BaTCIA

2 [To Teme «Teoperuueckre OCHOBbI HH(POP MATUKI»

2.1 KonupoBaTh 1 1eKoaupoBaTh COOOIEHHS M0 3aJaHHBIM IIp aBUJIaM,
JIEMOHCTP UPOBATh MTOHUMAHHE OCHOBHBIX TP MHIIUIIOB KO OBAHUS
uH(OP MaIMK Pa3TMIHON NPUPO/IBI (TEKCTOBOM, rpauecKoi, ayuo-)

2.2 CpaBHUBaTh JJIMHBI COOOINECHUM, 3aMUCaHHBIX B PAa3IMYHBIX
andaBuTax, onep UpoBaTh SAMHUIIAMH U3MEP €HUSI UH()OPMAIIMOHHOTO
00bEMa U CKOPOCTH NEpenauu JaHHBIX

2.3 OueHnBaTh M CpaBHUBAaThb Pa3MEpPbl TEKCTOBBIX, I'paUUECKHX,
3BYKOBBIX (pailioB u Buaeo(ailion

3 [To Teme «HbOpMaLIMOHHBIE TEXHOJIOTUID)
3.1 IIpencraBnsaATe pe3yJibTaTbl CBOEH  JEATEIIBHOCTH B BHUJIE
CTPYKTYp Up OBaHHBIX WILITIOCTP UP OBAHHBIX JIOKYMEHTOB,

MYJIbTUMEIUNHBIX TP €3EHTALNI

IIpoBepsieMbie 3J1eMEHTHI COAEePKAHUA

Kon [IpoBepsieMBblii 2IIEMEHT COAEP )KAHUS

1 [Mudpoas rpaMOTHOCTD

1.1 Komnbrotep — yHUBEp CaJIbHOE BBIYUCITUTENBHOE YCTP OMCTBO, paboTaroliiee
no mnporpaMme. THUMbl KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIbIOTEPHI,
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BCTP OCHHBIE KOMIIBIOTEP b, CYTIEp KOMIbIOTEPbl. MOOUIbHBIE yCTpOMCTBA.
Texnuka 6e30macHOCTH U TipaBuiIa pabOThl HA KOMITbIOTEP €

1.2

OCHOBHbBIE KOMIIOHEHTHI KOMIBIOTEpA W HUX Ha3HadeHue. lIpoueccop.
OnepaTuBHAsi U NOJTOBPEMEHHASA NaMsTh. Y CTPOMCTBA BBOJIAa U BBIBOJIA.
CeHCOpHBI  BBOJ, JaT4YUKH MOOWIBHBIX  YCTPOWMCTB, CpeicTBa
OmoMeTpMueCcKoil ayTeHTU(UKAIUU

1.3

Hcropus pa3BUTHS KOMIBIOTEPOB M MPOTrPaMMHOrO OOECICUEHHUS.
[Toxkonenuss  koMmmbroTepOB. COBpEMEHHBIE TEHICHLMH P a3BUTUSA
KOMIbOTEpOB.  CynepkoMmnbrorepbl.  llapamienbHble  BBIYMCIICHUS.
[Tep conanbHbli KoMIbIOTEp . [Iponieccop u ero xapakTepuCTUKHU (TAaKTOBAs
4acToTa, pa3psaaHocTh). OnepatuBHas naMsTh. JloJIroBpeMeHHasi IaMsTh.
YcerpolictBa BBOJa M BbiBoJa. O0BEM XpaHHUMBIX AAaHHBIX (OIEpaTUBHAS
MaMATh KOMIIBIOTEPA, KECTKMM JUCK M TBEPAOTEJIbHbI HAKOIMUTEND,
MOCTOSITHHAS TAMSITh CMapT(OHA) U CKOP OCTb JOCTYTA ISl Pa3IUYHbIX BUIOB
HOCUTEIIEN

1.4

[IporpammHuoe obecrieueHne KommbloTepa. [IpukiagHoe MporpamMmHOe
obecrieuenne. CucremHoe TmporpamMmHoe oOecnedueHune. CucteMsl
nporpammupoBanus. [IpaBoBas oxpana mporpaMm 1 1aHHBIX. becraTHpie n
yCIoBHO-0ecIIaTHbIe TIp orpaMMbl. CBOOOIHOE P OTpaMMHOE 00ecTIedeHIEe

1.5

@aiinel u manku (katanoru). Tumbl daitnoB. CaoiicTBa (haiios.
XapaktepHbie pa3Mepbl (PailioB pas3jMYHBIX THMOB (CTpaHUIIA TEKCTA,
DIEKTpOHHAss KHHMra, ¢ororpadus, 3amMch IIECHH,  BHWICOKJIMI,
MTOJTHOMETP aXKHBIN (DUITBM)

1.6

[TpuHImme! moctpoeHus (ainoBeix cucteM. [lomHoe mMs (aitra (mankw,
kataynora). [lyTe k ¢aiiny (mamke, KaTajaory)

1.7

daiimoBeiii MeHemkep. Pabora ¢ daimamMmu u mankamu (KaTajJoraMmu):
CO3/7laHue, KOIMPOBAaHUE, IepEeMEIICHNE, TepeMMCHOBAHUE U yIaJIeHHS
daitoB u manok (kataiaoros). [lonck daitoB cpeacTBamMu omep allMOHHON
CHCTEMBI

1.8

ApxuBanus 1aHHbIX. MICOJIb30BaHUE NP OTpaMM-ap XMBATOP OB

1.9

KoMribroTep Hble BUP YCBI U AP YTHE BP €OHOCHBIE P OrpaMMbl. [Iporpammel
JUJI 3a1IUTHI OT BUPYCOB

1.10

O6nennHenne koMmpI0TepoB B ceTh. Cerb HTEpHET. BeO-cTpanuma, Beo-
caiit. CTpyKTypa ajnpecoB BeO-pecypcoB. bpayzep. [lonckoBbie cucTeMBI.
[Tonck wHGOpMAIMM TIO KIIOYEBBIM CIOBAaM M 110 HW300]p a)KEHHIO.
HocroBepHOCTh MH(DOp MUK, TTOTydeHHON 13 HTep HETA

1.11

CoBpemMeHHbIE Cep BUChI MHTEP HET-KOMMY HUKAIUI
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1.12

CereBoit aTHKET, 0a30BbIE HOPMbI HHPOPMAIIMOHHON 3TUKU U TpaBa IpU
pabore B cetu MHMurepuer. Crparterun 0€30MACHOTO TMOBEACHUA B
Nurepuere

Teopernueckne 0CHOBBI UHPOP MATUKHU

2.1

Nudopmarss — OJHO W3 OCHOBHBIX TOHSTHNA COBPEMEHHOM HAYKU.
Nudopmanusi kak CBeIAEHUS, MpEAHA3HAYCHHbIC JUISI  BOCIP USITHS
YeJI0BEKOM, U UH(OP Mallvs KaK JJaHHBIE, KOTOP bie MOT'YT OBITh 00pabOoTaHbI
aBTOMATU3UP OBAHHOM CUCTEMOU

2.2

JIucKp €THOCTh TaHHBIX. BO3MOKHOCTB OTNMCaHNUs HETIP EPBIBHBIX 0O'BEKTOB U
P OLIECCOB C MIOMOLIbIO IUCKP €THBIX TaHHBIX . MH(pOpMaLIMOHHBIE TP OLIeCChI
— TPOLECCHl, CBSI3aHHBIE C XpaHEHHEM, IpeoOpazoBaHUEM U Mep enayen
JTaHHBIX

2.3

CumBon. Andasur. MomHocts andaBura. Pa3HooOpasue s3bIKOB
u andaButoB. EcrecTBeHHbIE U (POpMaJIbHBIE A3bIKH. AJI(aBUT TEKCTOB HA
pycckoM si3bike. JIBonuHbIi andaBuT. KoandecTBO BCEBO3MOMKHBIX CIIOB
(KOOBBIX KOMOMHAIMI) (PUKCHPOBAHHOM JJIMHBI B JBOMYHOM ajl(paBUTE.
[IpeobOpaszoBanue 1100010 andasura k JBOMUHOMY. KOTHUUECTBO p a3mMIHbIX
CJI0B (pUKCHP OBAaHHOM JUTUHBI B alipaBUTE ONP €AIEHHOM MOITHOCTH

2.4

KonupoBanue cMMBOJIOB OJHOrO angaBUTa ¢ MOMOILIBIO KOJAOBBIX CIOB
B Ipyrom andaBure, KoJ0Bask TaOIHIIA, 1EKOJUP OBAHHE

2.5

JBowunbiii kon. [IpencraBieHne JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB
B JIBONYHOM anaBUTE

2.6

Nudopmarnmonspii 00beM JaHHBIX. BUT — MUHUMAaJIbHAsS €IUHUIA
KOJIM4ecTBa MH(OpMalMu — IBOMYHBIHN pa3psa. baift, kunobaiT, Merabair,
rurabamT

2.7

CkopocTe mnepenaud JaHHBIX. EIMHMIBI CKOPOCTH MEpENayvd JaHHBIX.
Hckaxxenre nabopMaluy npu nepenayde

2.8

KonnpoBanne TtekcroB. PaBHOMepHbIM kKoa. HepaBHOMEpHBIM KO
Koauposka ASCII. BocbmuOuTHbIC KOMHUp OBKH. [IOHITHE O KOAMP OBKax
UNICODE. JlexoaupoBaHue cOOOIIEHNH C HCTIOIb30BaHUEM PaBHOMEPHOTO
1 HepaBHOMEpHOTo Koaa. MHbopMalMoOHHBINH 00bEM TEKCTa

2.9

O61ee nmpeacraBieHUe O (P OBOM TP €ICTABICHUY Ay TUOBU3Y ATbHBIX U
JIp yTUX HETp €p bIBHBIX JaHHBIX. Koaup oBanue npeta. [[BeToBBIC MOIEIH.
Mogens RGB. I'ny6una konupoBanus. [lanurpa

2.10

PactpoBoe m BekTopHOE mp encraBiaeHne n3o00p akenuid. [Inkcens. Ornenka
nHDOpMAIIMOHHOTO OOBbeMa TpadUUecKuX MaHHBIX IS PacTpOBOIO
N300 aXKeHUs

49



®denepanpHas pabouas nporpamma | Madpopmartuka. 7-9 wimaccel (0a30BbIil yPOBEHB)

2.11

KonupoBanue 3Byka. Pa3psaaHocTs 1 yactoTa 1UCKp etu3anuu. Kosnuecrso
KaHaJioB 3anuch. OULEHKAa KOJHWYECTBEHHBIX IapaMeTPOB, CBSA3aHHBIX C
NP €ICTABJICHUEM U XPaHEHHUEM 3BYKOBBIX (PailiioB

NudopManmoHHbIE TEXHOJIOTUH

3.1

TexkcToBBIE TOKYMEHTBI U UX CTPYKTYpHBIE AJIEMEHTHI (CTpaHHIla, ad3all,
CTpOKa, CIIOBO, CUMBOJI)

3.2

TekcToBbld MpPOLECCOP — MHCTPYMEHT CO3JaHMs, pEAaKTUPOBaHUSA
u hopmaTupoBaHus TeKkcToB. [IpaBuna Habopa tekcra

3.3

PenaxtupoBanue tekcra. CpoiictBa cumBoioB. lpudt. Tunsr mpudroB
(pyOunenble, ¢ 3aceykaMu, MOHOIIMPUHHBIE). [lony)upHOE U KypCHBHOE
HauepTaHue. CBoiicTBa ab3aueB: rpaHUllbl, a03alHbIA OTCTYI, UHTEPBAJ,
BbIpaBHUBaHuE. CtuieBoe GopMaTHUpP OBAHUE

3.4

CtpykrypupoBaHue MHPOpMAIMM C TOMOIIBIO CHUCKOB U TaOJMIL
MHoroypoBHeBbIe criiuckH. JloOaBiieHHe TaOJIUI] B TEKCTOBBIEC IOKYMEHTBI

3.5

BcraBka n300paskeHuil B TEKCTOBbIE IOKYMEHTbI. O0TeKkaHne u300p axkKeHul
TEKCTOM. BKIltoueHue B TEKCTOBBIN JOKYMEHT AxarpamMm 1 Gop My

3.6

[Tapamerphl cTpaHuilbl, Hymepaiusi crpanuil. JloOaBieHHe B JOKYMEHT
KOJIOHTHUTYJIOB, CCBUIOK

3.7

ITpoBepka mnpaBonucanus. PaccraHoBka nepeHocoB. ['0110coBOil BBOA
TekcTa. OnTHYECKOe paclio3HaBaHHE TeKcTa. KOMIbIOTEpHBIN Mep eBO/.
Hcnonbs3oBanue cepBUcoB ceTu IHTEepHET 11t 00paboTKH TekcTa

3.8

3HAKOMCTBO ¢ rpaduUUYecKuMu penakropamMu. PacTpoBble PHUCYHKU.
Hcnonp3oBanue rpauueckux Np MMUTUBOB

3.9

Onepauuu pegakTupoBaHus Tpaduyeckux OOBEKTOB, B TOM UHCIE
nmudpoBbix ¢doTorpaduii: HU3MEHEHHE pasMepa, oOpe3Ka, IOBOPOT,
OTpa)keHue, padbora ¢ obOnacTIMu (BBIACICHHE, KOMUPOBAHUE, 3aJIMBKA
I[BETOM), KOP P EKIHS 1IBETA, IPKOCTU U KOHTPACTHOCTH

3.10

BektopHas rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMU
Cp €ACTBaMU TEKCTOBOTO TP OLIECCOPA WIIM IPYTHUX MPOrpaMM (ITp UII0KEHHH).
JloGaBiieHne BEKTOPHBIX PUCYHKOB B JIOKYMEHTbI

3.11

[ToaroroBka MyabTUMENUINHBIX ITpe3eHTamid. Cnaiif. JlobaBneHue Ha crnaiij
TeKkcTa 1 n300p akeHnid. PaboTa ¢ HECKOJILKMMU ClTaiIaMu

3.12

JlobGaBneHnne Ha Ccnaidj ayJuOBHU3yaJbHBIX JaHHBIX. AHHUMAIMSL
['unep cepuikm
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8 KJIACC
IIpoBepsieMble TpeOOBaHNS K Pe3yJbTATAM 0CBOEHHS 0CHOBHOI 00pa30BaTe/IbHOM
NpOrpaMMbl
Kon IIpoBepsieMbie Tp EAMETHBIE PE3YIBTATBI OCBOECHUSI OCHOBHOM
TP OBEPSIEMOTO 00pa3oBaTeNbHOM MP OTPaMMbI OCHOBHOTO 00I11eT0 00pa30BaHUS
pe3yJibTara
| [To Teme «Teoperuueckre OCHOBBI HH(HOP MATUKI
1.1 ITosicHATP HA IpUMEpax pasjudusig MEXKAYy [O3ULUOHHBIMU
Y HETIO3UIIMOHHBIMU CUCTEMAMU CUUCIICHUS
1.2 3anucelBaTh U CpaBHUBATH Lienble yncaa oT 0 1o 1024 B p aznmyHbIx
MO3UIIMOHHBIX CHUCTEMax cuuciaeHus (¢ ocHoBaHMsIMH 2, 8, 16),
BBITIOJIHSATH ap UPMETHUECKUE OTIep allii HaJl HUMU
1.3 PackpbiBaTh CMBICT TOHSATHM «BBICKA3bIBAHUE», «JIOTHYECKAS
OTIep aIUs», «JIOTUYECKOE BBIP AXKCHHUE»
1.4 3anuchiBaTh  JIOTUYECKUE  BBIPAXEHUS C  HCIOJb30BAHUEM
JTU3BIOHKINY, KOHBIOHKIIMA U OTPHUUAHHUS, OTIP €IeNSITh UICTUHHOCTD
JIOTUYECKUX BBIPAXKEHUW, €CIIM W3BECTHbI 3HAYEHUS UCTUHHOCTH
BXOJISIIIIAX B HETO TE€PEMEHHBIX, CTP OUTh TaOIHUITBI UCTUHHOCTH IS
JIOTUYECKUX BBIP A)KEHUU
2 [To Teme « ANTOpUTMBI U TIP OTP AMMUP OBAHHE»
2.1 PackpbeiBaTh CMBICI  TMOHSATUH  «HUCHOJHUTENbY, «aJTOPUTMY,
«IIporpamMmay, MOHMMAasi Pa3HUIy MEXIy YHOTpeOJIeHHUEM HTHX
TEpMUHOB B OOBIJICHHOM peuu U B HH(OPMATHUKE
2.2 OmnuckIBaTh AJITOPUTM PEIICHUS 3a]1a4 Pa3IUYHBIMU CIIOCO0aMHu,
B TOM YHCJI€ B BUJI€ OJIOK-CXEMBbI
2.3 CocTaBnsiTh, BBINIOJHATh BPYYHYIO U Ha KOMIIBIOTEPE HECIIOXKHBIC
aJITOPUTMBI C UCII0JIb30BAHUEM BETBJICHUU U ITUKJIOB JIJIs yIIP aBJICHUS
WCIIOJTHUTENISIMU
2.4 Hcnonb30BaTh KOHCTAHTHI M TEPEMEHHBbIE PA3JIMYHBIX THUIIOB
(4MCTOBBIX, JTOTUYECKUX, CUMBOJIBHBIX), @ TAKXKE COJEpIKAIIUE HX
BBIP 2)KE€HUS, UCMOJIb30BaTh ONEPATOP MNP UCBAUBAHUS
2.5 Hcnonp3oBaTh TIpu pa3paboTke MpoTrpamMM JIOTHYECKHE 3HAYCHUS,
OTIEp Al U BBIPAKEHUS C HUMU
2.6 AHanu3upoBaTh TMPEAJI0KEHHbIE AaJTOPUTMBL, B TOM  YHCIE

OIIp €IEJISITh, KAKHE P €3YJIBTaThl BO3MOYKHBI ITPU 33JJAHHOM MHOKECTBE
UCXOJIHBIX 3HAUCHUN
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2.7

Co3gaBaTth M OTJIaXWBaThb MNPOrpaMMbl Ha OJHOM H3 SI3BIKOB
nporpammupoBanus (Python, C++, Tlackans, Java, C#, IlIkonpHbIid
AnroputMudeckuii SI3pIK), peaqu3yIONMe HECIOKHBIC aJITOPUTMBI
00pabOTKM YHCIOBBIX JAHHBIX C HCHOJIb30BAaHUEM ITUKIOB U
BETBJICHHI1, B TOM YHUCJIE P €aJIM3YIOIIUE NP OBEPKY AEITUMOCTH OJIHOTO
LEJI0r0 4YHWCiIa Ha JpYyroe, NpOBEPKY HATYPaJbHOIO YHUCIA HA
P OCTOTY, BhIACTEHUS (P U3 HATYPaTbHOTO YUCIIa

HpOBepﬂeMbIe AJIEMECHTBI COACPKAHUA

Kon [Ip oBepsieMBblii 3IEMEHT COAEP )KAHUS
1 Teopernueckre 0CHOBBI UHPOP MATUKHU
1.1 Hemno3unmonHple W TO3UIMOHHBIE CHUCTEMBI CUHMCICHHS. AJQaBur.
OcHoBanue. Pa3pepHyras dopma 3anucu yucia. [lepeBos B AECITUUHYIO
CUCTEMY YMCEJl, 3alIMCAHHBIX B IPYTUX CUCTEMAX CUMCIEHUS
1.2 | Pumckas cucrema cuucieHus
1.3 JBonunas cucreMa cuucienusi. IlepeBon uenbix yncen B npeaenax ot 0
no 1024 B nBOMYHYIO CHCTEMY CuUMCIeHUs. BocbmepuuHas cucrema
cuucnenud. [lepeBoa uncen U3 BOCBMEPHUYHOW CUCTEMBI B JIBOUYHYIO U
JIeCITUYHYI0 cucTeMbl U oOparHo. IllectHanuatepuyHas cucrema
cuucinenusd. [lepeBo uncen U3 mecTHaaaTeP UUHOM CUCTEMBI B JBOMYHYIO,
BOCbMEP MUHYIO U JECATUYHYIO CUCTEMbI U 00OpaTHO
1.4 | Apudmerndeckue onepanuu B IBOUYHON CUCTEME CUUCIICHUS
1.5 Jlormueckue BbICKa3biBaHUA. Jlornueckne 3HAYEHUsS BbBICKA3bIBAHMIAL
DJIeMEHTapHBIE M COCTAaBHBIE BBICKa3blBaHWA. Jlornmueckue omneparuu:
«» (KOHBIOHKIMSI, JIOTUYECKOE YMHOXKEHHUE), «WIN» (IU3BIOHKIIN,
JIOTUYECKOE CIIOXKEHHE), «He» (Jormueckoe otpumanue). I[Ipuopurer
jJormyeckux — omnepamuil.  OmnpenesnieHWe  UCTHHHOCTA  COCTaBHOIO
BBICKA3bIBAHUS NP U U3BECTHBIX 3HAYEHUSX UCTUHHOCTH BXOJSIIUX B HETO
AIIEMEHTap HbIX BBICKA3bIBAHMI
1.6 |Jlormueckue BwIpaxeHus. [IpaBuna 3amucyd JIOTUYECKHX BbIP aXKECHUN.
[ToctpoeHue TabIUIl KICTUHHOCTH JIOTUYECKUX BbIP a’KEHUN
1.7 |Jlornyeckue >JIE€MEHTBl. 3HAKOMCTBO C JIOTUYECKMMH OCHOBAaMH
KOMIIBIOTEp
2 AJITOpUTMBI U IP OT'P aMMHP OBaHUE
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2.1

[Tonstue anropurma. McCoJHUTENW alrOpUTMOB. AJITOPUTM Kak IUIaH
YIIp aBJICHUS UCIIOJTHUTEIEM

2.2

CaoiictBa anroputma. CriocoObl 3anUcH alropuT™Ma (CI0BECHBIM, B BHUJE
0JIOK-CXEMBI, IpOrpamMma)

2.3

AJNTOpUTMHUYECKHAE KOHCTP YKIIMHU. KOHCTpYyKIIUS «cnenoBanuey . JInHeHbIin
anroput™M. OrpaHUYEHHOCTh JIMHEWHBIX AJTOPUTMOB: HEBO3MOXHOCTbH
MPEAYyCMOTPETh  3aBUCUMOCTh  ITOCIIENOBATEIBHOCTA  BBIIIOJIHAEMBIX
JIEMCTBUM OT UCXOIHBIX JTAHHBIX

2.4

KOHCTpYK]_[I/IH «BCTBJICHHUC» . IIOJIHAA W HCIIOJIHAA (I)OpMI)I. Brinonnenue u
HCBLITIOJTHCHUC  YCIIOBHUA (I/ICTI/IHHOCTI) H JIOXKHOCTDH BBICKaBI)IBaHI/IH).
Hp OCTBIC U COCTABHBIC yCIIOBUS

2.5

KoHcTpyKiust «TOBTOPEHUE» : IIUKIIBI C 3aJJaHHBIM YMCIIOM TMOBTOP EHUU,
C YCJIOBHUEM BBIIIOJIHEHUS, C IIEP EMEHHOMN LIUKJIA

2.6

Pa3paboTka mis GopmMaabHOrO HCHOJHUTEIS aJrOPUTMA, TP UBOISIIETO
K TpeOyeMoMy pe3yiIbTaTy MPH KOHKPETHBIX UCXOTHBIX JaHHBIX. PazpaboTka
HECJIO)KHBIX aJITOPUTMOB C HKCIIOJIb30BaHHWEM ITMKIOB W BETBICHUUN JUIA
yrpasiaeHus (HOopMaTbHBIMU UCTIOJHUTEISIMU. BhITIOTHEHHE alropuTMOB
BPYYHYI0O U Ha KoMIbioTepe. CHHTAKCUYECKHE M JIOTHYECKHE OIIHOKHU.
OTKkassl

2.7

A3pik  mporpammupoBanus (Python, C++, Java, C#, IIkonbHblii
Anroputmuueckuii A3bik). Cuctema np orpaMMUpPOBAHUSA: P EJAKTOp TEKCTa
Iporpamm, TpaHCISITOp, OTIIa IUK

2.8

[Tepemennas: tum, ums, 3HaueHue. Llenblie, BelleCTBEHHbIE U CUMBOJIbHbBIE
nep EMEHHBIE

2.9

OmnepaTop mpucBauBanus. ApupMeTudecKrue BhIPaXKCHUS M TOPSJIOK KX
BbluKcieHusa. Onepanuu ¢ HeJbIMU YUCIAMU: LETOYUCICHHOE JICIICHHUE,
OCTAaTOK OT AeneHus. [ [poBepka 1emmMOoCTH O THOTO LENOTO YUCIIA Ha IPYTOE

2.10

BerBnenusi. CocTtaBHble yCHOBUSL (3alUCh JOTHYECKHX BBIPAKEHHUN HA
M3y4aeMOM $3bIKe NporpaMmmupoBanusi). HaxokaeHue MuHHMyMa MU
MakCUMyMa W3 JIBYX, TPEX M 4YeThIpeX 4wucel. PelieHue KBaJpaTHOro
YpaBHEHUS, UMEIOIIErO BEIIECTBEHHBIE KOPHU

2.11

I[I/IaJ'IOFOBaSI OTlIagKa IIporpaMM: HOIIAaroBOC BBIIIOJTHCHHUC, IIPOCMOTP
3HAYCHUU BCJIINYHH, OTJ'I&I[O‘IHBIFI BBIBO/, BI)I60p TOYKH OCTaHOBA

2.12

[Mukn ¢ ycnoBueM. AnroputMm EBknuaa mayisi HaXoKAeHUs HaMOOJIBILIEro
oOuiero nenutenss JBYX HaTypaibHbIX uyucen. Pa3Ouenue 3amucu
HATyp IbHOTO YUCJIA B TO3UIIMOHHON CHCTEME C OCHOBAHUEM, MEHBILIMM WU
paBHbIM 10, Ha OTAENBHBIE IUPP bI
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2.13 | [luka ¢ nmepeMeHHOU. AJITOPUTMBI P OBEPKU JICIIMMOCTA OJHOTO IIEI0r0
Yycia Ha APYToe, IPOBEPKHU HATYPAJIBLHOTO YHUCIa Ha MPOCTOTY

2.14 | O6paboTka CUMBOJBHBIX JaHHBIX. CUMBOJIbHBIE (CTP OKOBBIE) IIEP EMEHHBIE.
[TocumBonbHast 06padoTka cTpok. [Tocuer 4yacToThl NOSIBJICHKS CHMBOJIA B
ctpoke. Berpoennsie pyHKIMU 17151 00pabOTKU CTPOK

2.15 | OnpeneneHue BO3MOXKHBIX pE3yJIbTaTOB pa0OTHI aJIrOPUTMA NP U 33 1aHHOM
MHOKECTBE BXOJHBIX JaHHBIX, ONPEAEIICHUE BO3MOKHBIX BXOHBIX J1aHHBIX,
MPUBOJAIIMX K JTAaHHOMY PE3YJIbTaTy
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9 KIIACC

IIpoBepsiemble TPeOOBaHMSI K Pe3yJIbTATAM 0CBOEHHsI 0CHOBHOM 00pa3oBaTe/IbHOI
NporpamMmbl

Kon [TpoBepsiembIe TP €AMETHBIC PE3yTbTAThl OCBOCHHUS OCHOBHOM
npoBepsieMoro|  00pa3oBaTENbHOM MPOTPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus
pe3yJibTarta

| [To Teme «I{udpoBas rpamMOTHOCTH

1.1 Hcnonp30BaTh COBPEMEHHbIE MHTEPHET-CEPBUCHL (B TOM UMCIIE
KOMMYHHKAIIMOHHBIE CEPBUCHI, OOJIAaUHBbIE XPaHWJIMUILA JAHHBIX,
OHJIAaWH-TIPOTPaMMBbI (TEKCTOBBIE U IpaUUECKUe PEIaKTOPhl, CPEIbI
pa3paboTKu) B yueOHOM U TOBCEHEBHOM ESITENILHOCTH

1.2 [IpyBOMMT, MpUMEPHl  HUCHOJIB30BaHUS  T'e€OMHGOPMAITMOHHBIX
CEpBUCOB, CEPBHUCOB TOCYJAapCTBEHHBIX YCIYT, 0OpPa30BaTENIbHBIX
cepBUCOB MIHTepHETa B yU€OHOU 1 MOBCEAHEBHOM JIEATEIbHOCTH

1.3 Hcnonp30BaTh pa3idyHble CPEACTBA 3alIUThl OT BPEIOHOCHOIO
P OTPaMMHOT0 obecrieueHusl, 3alIUIIaTh nep COHAJIbHYIO
MHGOPMALMI0O OT HECAaHKUMOHMPOBAHHOIO JOCTyNla M  €ro
NOCJIECTBUM (pa3rialieHusi, MOAMEHbI, YTPaThl JaHHBIX) C YYETOM
OCHOBHBIX TEXHOJIOTMYECKMX M  COLHMAJIBbHO-TICUXOJIOr HYECKUX
aCIEeKTOB MCMOJIb30BaHMs ceTu MHTepHeT (cereBass aHOHUMHOCTb,
uu(pOoBOil Cllel, Ay TEHTUYHOCTh CyOBEKTOB U PECYpPCOB, ONTACHOCTH
BpP €OHOCHOTO KOJIa)

1.4 Pacno3sHaBaThb MONBITKM M MOPEAYNPEXKIaTb BOBJIEUEHUE CeOs
U OKPY>KaIOUMX B JECTP YKTUBHBIE U Kp UMUHAJIbHBIE (DOP MBI CETEBOM
AKTUBHOCTY (B TOM YHCIIe KHOEp OYyJITUHT, (PUILIHHT)

2 I[To Teme «TeopeTrueckue OCHOBBI MHPOP MATHUKI»

2.1 PackppiBaTe CMBICT TNOHATHHA  «MOJEIBY», «MOIEIUPOBAHUEY,
ONpENeNATh BUABI MOJENEH, OLIEHHBATh AaJEKBATHOCTb MOJIENIN
MOJETUPYEeMOMY OOBEKTY M LIEISIM MOJAEITUP OBaHUS

2.2 Hcnonb3oBaTh rpadbl U A€peBbs IJIs1 MOJIETUP OBAHUS CUCTEM CETEBOH
U MepapXU4ecKOU CTP YKTYpbl, HAXOJAUTh KpaTyaliuil myTh B rpade

3 [1Io Teme « ANTOpUTMBI U TP OTP AMMHUP OBAHHUE»

3.1 Pa30uBaTh 3a1auM Ha 013314, COCTABIISATh, BBIIOJIHATH BPYUHYIO U
Ha KOMIIBIOTEPE HECIOXKHBIE aJrOPUTMBI C  HCIOJIb30BAHUEM
BETBJICHUH, IMKJIOB 1 BCIOMOTATEIbHbIX aJITOPUTMOB JIJIS1 YIIPABJICHUS
VCIOJIHUTENSIMU
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3.2

CocTaBisiTh U OTJIAXKUBATh IPOTPAMMBI, P EATU3YIOLIUE THUIIOBBIC
aaropuT™Mbl  O0OpabOTKM YMCIOBBIX  IOCIENOBATEIBHOCTEN WIH
OJJHOMEP HbIX YUCTTOBBIX MACCUBOB (TOMCK MAKCUMYMOB, MUHUMYMOB,
CYMMBbI WJIM KOJIMYECTBA DJIEMEHTOB C 3aJIaHHBIMU CBOMCTBAMHU) Ha
OJHOM M3 s3bIKOB np orpammupoBanus (Python, C++, [Tackans, Java,
C#, llIkonpHBINA ANrop UTMUYECKUI S3bIK)

ITo Teme «I/IH(I)Op MaIIMOHHBIC TCXHOJIOT'UM)>

4.1

BriOuparb cnoco0 mnpeAcTaBiIeHUS JaHHBIX B  COOTBETCTBHU
C MOCTAaBJIEHHOM 3a7auel (TaOauLbl, CXeMbl, I'paduKu, JUarpaMMbl)
C UCHOJIb30BaHMEM COOTBETCTBYIOLIUX MPOTPAMMHBIX CpEJICTB
00pabOTKU TAaHHBIX

4.2

Hcnonp30BaTh AJIEKTpOHHBIE TaOIULBl AJisl 00pabOTKH, aHaIu3a U
BU3yaJM3allUl YHUCIOBBIX [aHHBIX, B TOM YHUCIE€ C BbIJEICHUEM
nuana3oHa TaOJMHIBl W yHOPSAOYMBAHHEM (COPTHUPOBKOI) €ro
AIIEMEHTOB

4.3

Co3n1aBarh U MPUMEHSATH B 3JEKTPOHHBIX TaOIUIaxX GopMyJibl IS
pPacyYeToB C UCTIOJH30BAHUEM BCTP OCHHBIX apUPMETHIECKUX (DY HKIIA
(cyMMuUpOBaHUE M TIOACYET 3HAYECHUI, OTBEYAIOUIUX 3aJaHHOMY
yCIIOBHUIO, cpemHee apudMeTHUecKoe, MOWCK MaKCUMaJIbHOTO H
MHHUMAJILHOTO  3HA4eHUs), a0COIFOTHOM, OTHOCHUTEJILHOM,
CMELIAHHOUW aJp ECalluH

4.4

Hcnonb3oBaTh  2JEKTPOHHBIE — TAONHMIBI A7 YUCIEHHOTO
MOJEIINP OBaHMsI B IPOCTBIX 3a/1a4ax U3 PAa3HbIX IPEAMETHBIX 00acTei

IIpoBepsieMble 3jIeMEHTHI COIEPKAHUS

Kon [IpoBep sieMbIil 2JIEMEHT COIEP )KAHUS
1 [Mudposast rpaMOTHOCTH
1.1 ['mo6anehas cerb MuaTEpHET. IP-anpeca y3moB. CeTeBoe Xp aHEHHUE TaHHBIX.
Metonpl WHAMBUAYAJbHOTO ¥  KOJJIEKTUBHOTO pa3MEIIeHUS HOBOM
nanpopmaruu B MHrepHere. bosbmine nanHble (MHTEpHET-JTaHHEIE,
B YaCTHOCTH JIaHHBIE COIMATIbHBIX CETEH)
1.2 | Ilonstue 06 mHGOPMAIMOHHON 0€30MaCHOCTH. YTP 03bl HH(POP MAITMOHHON

0e30MacHOCTH P Y pabOoTe B TJI00ATBHOM CETH U METOIBI ITP OTUBOICHCTBYS
uM. [IpaBuna 6e3onacHoM ayTeHTH(PUKAIMK. 3alIUTa TUIHO M HHPOpMaIHH
B cetn MHTepHET. be3omacHble cTpaTeruu noseneHuss B cetu MHTepHeT.
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[Ipenymnpexaenue BOBICUCHUS B IECTP YKTUBHBIE U Kp UMUHAJIbHBIE (DOP MBI
CETEeBOM aKTUBHOCTHU (KUOEp Oy ITUHT, PUILIMHT U Apyrue GopMbl)

1.3

Bunsl NESATEIbHOCTHU B NurepHere. WNHTep HeT-cep BUCHL:
KOMMYHHKAIIMOHHBIE CEpP BUCHI (TIOYTOBAS CIIY>K0a, BUAEO-KOH(EPEHII-CBS3b
U IpyTHE), CIIPaBOYHbBIE CITY>KOBI (KAPThI, PACIUCAHUS U APYTHUE), TOUCKOBbIE
CILY>KOBbI, CIy>KObl OOHOBJIEHHUSI MPOTPAMMHOTO OOECHEUEHUsT M Jpyrue
cityk0bl. CepBHCHI TOCYJAapCTBEHHBIX ycayr. OOJiauHble XpaHWIMILA
naHHbIX. CpesicTBa COBMECTHOM pa3pabOTKU JOKYMEHTOB (OHJIaliH-O(HCHI).
[IporpammHoe oOecnieueHne Kak BeO-CEpBHUC: OHJIAWHOBBIE TEKCTOBBIE U
rpauuecKkue penakTopbl, Cpeapl pa3pabOTKU MpOoTrpaMmm

Teopernueckne 0CHOBbI UHPOP MATUKHU

2.1

Mopens. 3anauu, pemraeMble C MoMOoLIbio MoaenupoBanus. Knaccuduxaimm
Mozene. MarepuanbHble (HATypHbIE) U MH(POPMALMOHHBIE MOJEIH.
HenpepsiBHBIE 1 qucKp eTHBIE MoAenu. MiMuranmonueie Moaenu. Mrposeie
Mozenu. OLeHKa COOTBETCTBUSL MOJIENN MOJIETIUPYEMOMY OOBEKTY U LIEN M
MO/JIETIUP OBAHUS

2.2

Ta6nuunbie Mogenu. Tabnuia Kak mp ecTaBjIeHHe OTHOIICHHUS

2.3

ba3zsl nannsix. OTOOp B TabnuLE CTPOK, YAOBIETBOPAIOIIUX 3aJaHHOMY
YCIIOBUIO

2.4

I'pad. Bepmuna, pedpo, myts. Op UEHTHP OBaHHbIE U HEOP UEHTHP OBAHHBIE
rpader. [Inuna (Bec) pedpa. BecoBas matpuua rpada. [nuna myti Mexmy
BepmnHaMu rpada. [louck onmtumanbHOro myta B rpade. Hauambhas
BepIIMHA (MCTOYHHMK) U KOHEUHas BEpIIMHA (CTOK) B OPHUEHTHPOBAHHOM
rpade. Beruncienre koauyecTBa MmyTel B HAMpPaBJICHHOM alUKINYECKOM

rpade

2.5

Hepero. Kopens, BepmmHa (y3en), auct, pedpo (myra) aepesa. Breicota
nepea. IlogmepeBo. Ilpumepsr wucmonb3oBaHus aepeBbeB. [lepedop
BAPHUAHTOB C MOMOIIIBIO JIEp €BA

2.6

[TonsiTHe MaTeMaTUYECKOW MoJenu. 3ajayd, peliaeMble C IMOMOIIBIO
MaTEMaTHYIECKOT'O (KOMITBIOTEP HOTO) MOICTUPOBAHMSL. OTanune
MaTEMaTUYECKOM MOJEIN OT HATYpHOM MOJEIM U OT CIIOBECHOIO
(JIuTepaTypHOTO) OMUCAHUS 0OBEKTA

2.7

DTanbl KOMIIBIOTEP HOTO MOJIETUPOBAHUS: IOCTAHOBKA 3a/1a4H, IOCTP OCHUE
MaTeMaTUYeCKOW MOJENH, MPOTPpaMMHAs pealn3alus, TECTUP OBAHIE,
MPOBEICHNE KOMITBIOTEPHOTO SKCIIEPUMEHTAa, aHallUu3 €ro pe3yJbTaros,
YTOYHEHHE MO

AJITOpUTMBI U MP OT'P aMMHP OBaHUE
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3.1

Paz0uenue 3agaun Ha noa3agaun. CocTaBieHHE alITOPUTMOB U TIP OTPAMM C
WCIIOJIb30BAHUEM BETBJICHUM, IMKJIOB U BCIIOMOTATEIbHBIX aJITOPUTMOB JIJIs
yIpaBJIECHUS UCIIOJHUTENEM WK APYTUMU UCTIOJTHUTEIAMU

3.2

Ta6nuuanbie BenmmauHb! (MaccuBbl ). OTHOMEpHBIE MaccHBBI. COCTaBICHUE U
OTJIaJKa TPOTpaMM, pPEATU3YIONMX TUIIOBBIE AaJTOPUTMBI 0OPabOTKH
OJHOMEPHBIX  YHUCIOBBIX MAacCHUBOB, Ha  OJHOM W3  A3BIKOB
nporpammupoBanusi (Python, C++, Ilackans, Java, C#, IllIxonbHbIii
ANTOpUTMUYECKUN S3BIK): 3aNI0JTHEHHE YUCIOBOTO MAacCHBa CI1y4YailHbIMU
qUClIaMH, B COOTBETCTBHM C (OpMyJOM WM TyTeM BBOJA YHCEI,
HAaXOXJICHHUE CYMMBbI 3JIEMEHTOB MaCCHBA, JIMHEWHBIA MOUCK 3aJJaHHOTO
3HAYEHUs] B MAcCUBE, MOJCYET 3JEMEHTOB MacCHBA, yIOBJIETBOPSIOLINX
3aJJaHHOMY YCIIOBHUIO, HAaXOXJIEHUE MHUHUMAJIbHOTO (MaKCHUMAaJIbHOIO)
snieMeHnTa MmaccuBa. CopTUp OBKa MaccuBa

3.3

O6paboTka MOTOKA JAHHBIX: BHIYUCIECHUE KOJUYECTBA, CyMMBI, CPEIHEro
apu(pMETHIeCKOr0, MUHUMAIbHOI'O0 U MAKCUMAJIbHOTO 3HAUCHHUSI 2JIEMEHTOB
IIOCIIEI0BATEIBHOCTH, YIOBIECTBOPAIOMIUX 3aJaHHOMY YCIIOBHIO

3.4

VYnpagnenue. Curnain. O6parnas cBa3b. [losryueHne curuanoB oT HugpoBbIX
NATYMKOB (KacaHus, pacCTOsSHMs, CBETa, 3ByKa U Jpyroro). ITpumepsl
UCMOJIb30BaHUsl MPUHIMIA OOpPAaTHOM CBSI3M B CHUCTEMax YIpaBIICHUS
TEXHUYECKUMH YCTPOMUCTBaMH, B TOM 4HUCIE€ B poOoTroTexHHKe. [Ipumepbl
poOOTU3UPOBAaHHBIX CUCTEM  (CHCTEMa  YNpAaBJICHUS JBUKCHHEM B
TP aHCIIOPTHOU CUCTEME, CBap O4YHas JINHUSA aBTO3aBOJA,
aBTOMAaTU3UPOBAHHOE YIIP aBJICHUE OTOIJIEHUEM I0Ma, aBTOHOMHAsI CHCTEMA
yIIPaBJIEHUS TPAHCIOPTHBIM CPEICTBOM U JIP yTHE CUCTEMBI)

NudopmanoHHbIe TEXHOJIOTUH

4.1

[TorsiTue 00 »SIEKTpOHHBIX TabOnwWmax. THIBI JaHHBIX B SYCHKAX
ANEKTPOHHOM Tabauubl. PemaktupoBanue W (opmMaTupoBaHHUE TaOJIwIIL
Bcerpoennbie QyHKIIMM 171 MOWCKa MaKCMMyMa, MUHAMyMa, CyMMBbI U
cpennero apudmerndyeckoro. CoOpPTUPOBKA [aHHBIX B BbBIJICICHHOM
nuanaszoHe. [loctpoenue quarpamm (TUCTOTpamMMa, KpyroBas auarpamma,
TOYEYHas quarpamma). BeiOop Tthna auarpammel

4.2

[TpeobpaszoBanue hopmyn npu konupoBanuu. OTHOCUTENbHAS, A0COJIFOTHAS
U CMEIIaHHAas aJip ecaus

4.3

VYCroBHBIE BBIYHCICHHS B DJIEKTPOHHBIX Tabmumax. CyMMupoBaHHE U
MOoJICYeT 3HAYCHHM, OTBEUAIOMMX 3aJaHHOMYy ycinoBuio. (OOpabotka
00JIbIIUX HAOOPOB JaHHBIX. UNCIEHHOE MOJIETUPOBAHUE B AJIEKTP OHHBIX

Ta0Iumax
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4.4

Posnb nHpOpMAaIIMOHHBIX TEXHOJIOTUH B P a3BUTHUH SKOHOMHUKHU MUPA, CTPAHbI,
peruoHa. OTKpbIThIE 00pa3oBaTenbHbIe pecypchl [Ipodeccun, cBsizanHbie €
uHpOpMaTUKOM W WHGOPMALUMOHHBIMU TEXHOJOTUSAMU: BeO-Au3aiiHep,
P OTrPpaMMUCT, pa3pabOTUUK MOOWIBHBIX NP HUI0KEHUN, TECTHP OBIIK,
ap XUTEKTOp IP OrPAMMHOI0 00€ECIIeUEHus, CIIEIUATUCT 10 aHAJIU3Y 1aHHBIX,
CUCTEMHBII aIMUHUCTPaTOP
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MNEPEYEHB (KOJU®UKATOP) IPOBEPSIEMBIX TPEEOBAHUI

K PE3YJIbTATAM OCBOEHHUSI OCHOBHOI OBPA3OBATEJILHOM
IMPOTPAMMBI OCHOBHOT' O OBIIEI'O OBPA30BAHUA U DJIEMEHTOB
COAEPKAHMUS 110 UTHPOPMATHUKE

J171st ip OBeIeHMsI OCHOBHOT'O T'OCY IapCTBEHHOT 0 Sk3aMeHa 1o undopmatuke (01D
10 MH(POP MATUKE) UCTIONb3YETCs MEp €4eHb (KOAMPUKATOP ) [P OBEPSEMBIX TP €OOBAHHI K
pe3yJibTaTaM OCBOEHHSI OCHOBHOI 0Opa3oBaTelbHOM IP OrpaMMbl OCHOBHOT'O OOILEro
00pa3oBaHuUs U 3JIEMEHTOB COJAEP KAHMS.

IIposepsiembie Ha OI'D no uHdopmaTiKe TPEOOBAHUA K pe3yabTaTaM OCBOCHMS
OCHOBHO# 00pa30BaTeJbHON NPOrpaMMBbI OCHOBHOI'0 00111ero 00pa3oBaHus

Kon
TP OBEPSIEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUSA K TIP €AMETHBIM P €3yJIbTaTaM 0a30BOTO
YPOBHS OCBOSHHUS OCHOBHOM 00pa30BaTEeIbHOM TP OTP aMMBbI
OCHOBHOTO 0011ero oopazoBanus Ha ocHoBe PI'OC

1

3HaTh (MOHUMATB)

1.1

Brnagenne OCHOBHbIMH TOHSATUSIMHU: HWHGOpMAIMs, Tiepeaaya,
XpaHeHue u 00paboTka nHPOp MalUK, AITOPUTM, MOACITH, ITUGPOBOI
P OAYKT M UX UCTIOJIb30BaHUE IS PEIICHUS YICOHBIX U TP aKTUIECKUX
3ajau

1.2

BJ'Ia,Z[CHI/IC IMOHATHUAMMA: BBICKA3bIBAHHUC, JIOTHMYCCKAA OIICP ALy,
JIOTMYCCKOC BBIP A’KCHHC

YmMmeth

2.1

YMenue omnepupoBaTh €AMHUIIAMU H3MEpeHUs: UH()OPMALUMOHHOTO
oObeMa M CKOP OCTH Tepeaadu JaHHBIX

2.2

YMeHue 3amnuchiBaTh U CpaBHUBATH Lienble yuciaa oT 0 go 1024
B Pa3JIMYHBIX MO3UIMOHHBIX CUCTEMAX CUMCIIEHUS C OCHOBAHUSIMHU 2,
8, 16, BHIMONHATD ap UPMETUYECKUE OTIEpaLIMU HAJl HUMU

2.3

YMeHue KoAupoBaTh U JIEKOJUPOBATh COOOIIEHUS MO 3aJaHHBIM
npaBuiaM; I[OHMMAHME OCHOBHBIX TMPHUHIMUIIOB  KOJIUP OBAHUS
uHGOPMaIUU p a3JIMYHON TP UPOJIbI: TEKCTOBOM, Ip auuecKkoil, ayauo

2.4

YMeHue 3amnuchiBaTh JIOTHUECKUC BBIpAKCHHA C HCIIOJIb30BaHUCM
AU3BIOHKIWH, KOHBIOHKIUN U OTPHLAHUA, OIIP CACIIATh HCTHHHOCTD
JJOTUYCCKUX BBIP a>I(eHI/II‘/JI, CCJIN H3BCCTHBI 3HAYCHHA HCTHUHHOCTH
BXOAIIUX B HET'O IICP CMCHHBIX, CTP OUTH Ta6J'II/II_IbI HUCTHHHOCTH JIA
JJOTHYCCKUX BBIpa)KeHI/II\/’I; 3aIChIBATh JIOTHYCCKHUC BbLIPAKCHUA HaA
HN3Yy49aCMOM S3BIKC ITPOI'paMMHUP OBAHUS
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2.5 YMeHue CoCTaBisiTh, BBIMOJHATH BPYYHYIO U Ha KOMIIBIOTEpPE
HECIIOKHBIE  AJITOPUTMBI  JUISL  yOpPaBJICHUS  UCIOJHUTEISIMA
(Uepemamika, YepTeXkHUK U JOpPYyTHE); CO3JaBaTh M OTIAKUBATH
IIp OrpaMMbl Ha OJTHOM U3 A3bIKOB Ip orpammupoBanus (Python, C+,
[Tackans, Java, C#, IlkonpHbII ANTOpUTMUYCCKHA SI3BIK),
P €aIU3yIOIIHE HECT0KHbIE AJITOPUTMbI 00paOOTKH YUCIOBBIX TaHHBIX
C MCII0JIb30BaHNEM LIUKIOB U BETBJICHUH; YMEHHE pa3OuBaTh 3a/1auul
Ha M0J3aa41, UCII0JIb30BATh KOHCTAHTHI, IEP EMEHHbBIE U BbIP &)KEHUS
pPa3MMYHBIX THUMOB  (YMCIOBBIX, JIOTHUECKUX, CHUMBOJIbHBIX);
aHaJIU3UPOBAaTh MPEMJIOKEHHBIN aJIrOpPUTM, OIpPENENATh, KaKHe
pe3yabTaThl BO3MOXHBI NPHU 33aJaHHOM MHOYECTBE HCXOIHBIX
3HAYEHUNU

2.6 YMeHHne 3amnucaTb Ha HW3y4YaeMOM SI3bIKE P OTPaMMUPOBAHMS
aJITOPUTMbI TIPOBEPKU JIETUMOCTH OJTHOTO 1IEJIOT0 YUCIIa Ha AP YToe,
MPOBEPKHU HATYpAJLHOI'O YKCIa HA MPOCTOTY, BblJEICHU 1udp 13
HATypaIBHOTO 4YHCIA, MOUCK MaKCUMYyMOB, MHUHHUMYMOB, CYMMbI
YUCIOBOM MOCIEI0BATENHLHOCTH

2.7 Bragenue ymeHHEM OpHMEHTHPOBAThCS B UEPapPXUIECKOM CTP YKType
(baitnoBoii cuctembl, paboTaTh ¢ paiI0BOM CUCTEMOM TIEP COHATILHOTO
KOMIIBIOTEpA C  HCMOJIb30BaHWEM Tpaduyueckoro uHTEp (etica,
a IMEHHO: C03/1aBaTh, KOIMPOBATH, ITIeP EMEIATh, IIEPEUMEHOBHIBAT,
yIAJSATh U ap XUBUPOBATh (haliIbl U KaTaJIOTH

2.8 Brajenne yMeHUsIMU M HABBIKAMU MCIIOJTb30BaHUS MHPOPMAITUOHHBIX
U KOMMYHHKAIIMOHHBIX TEXHOJOTHH JUIsi TIOMCKA, XpaHEHWs,
00paboTKH U Iepeiayu U aHaln3a pa3IndHbIX BUAOB HH(GOPMAUU

2.9 YMeHue BRIOHp aTh CIIoco0 Mp €CTaBICHHS TaHHBIX B COOTBETCTBHHU C
IIOCTABIIEHHOM 3aqaueil (TaOIuIbl, CXeMbI, Ipa(HUKH, THATP aMMbI) C
UCIIOJIb30BAaHMEM  COOTBETCTBYIONIUX  NPOTPAMMHBIX  CpPE/CTB
00pabOTKM TaHHBIX

2.10 Ymenue (¢Gopmanu3oBaTb M CTPYKTYpHpPOBaTh HH(OPMAaLHIO,
UCIOJIB3YS JJEKTPOHHBIE TaOMUIBl it 00pabOTKH, aHaIM3a
Y BU3yaJjW3alliy YUCIOBBIX JAHHBIX, B TOM YHCJIE C BBIICICHUEM
nuana3oHa TaOJMULbl W YHNOpSAAOYMBAHUEM (COPTHPOBKOM) €ro
AJIEMEHTOB; YMEHHUE NP UMEHSTh B JEKTP OHHbIX Ta0auuax (popMyibl
Ui pacdyeroB C  MCIOJb30BAHUEM BCTPOEHHBIX  (PYHKIUH,
a0COJIIOTHOM, OTHOCUTENbHOM, CMEILIAHHOM aipecaliuu; UCTI0JIb30BaTh
AIIEKTP OHHBIE TAOIUIIBI AJIS1 YUCIIEHHOTO MOJIETUPOBAHUS B TP OCTHIX
3aJjlayax U3 pas3HbIX MPEAMETHBIX o0siacTen
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Ilepeuenb 3j1eMeHTOB coiep:kaHus, MpoBepsieMbix HAa OI'D no undopmarTuke

Kon

ITIpoBep sieMblil 3JIEMEHT COJIEp JKAHUS

1

[udpoBast rpaMOTHOCTH

1.1

®daiinpl 1 manku (katanoru). [IpuHOHUNBI MOCTpOoCHHUS (PalIOBBIX CHCTEM.
[Tonmroe mms daiina (manku). [lyte k daiiny (manke). Pabota ¢ daitmamu
Y KaTaJIOTaMU CpP €JICTBAMU OIEPALIMOHHON CUCTEMBI: CO3/IJaHKE, KOTIUP OBAHKE,
rep eMEIeHNe, TIep eMMEHOBaHNEe U yaaneHue GaiaoB U marok (KaTaIoToB).
Tuner ¢ainos. CsoiictBa QaitnoB. DainoBeiii MmeHemkep. [louck ¢aiinos
CpeICcTBAaMHU OTIEp ALIMOHHOW CUCTEMBI

1.2

OO0benuneHne KOMIbIOTEP OB B ceTh. Cetb HTEp HET. BE0-cTp anuIia, BeO-CailT.
Ctpyktypa aapecoB BebO-pecypcoB. bpayzep. IlouckoBsie cucrembl. Ilowck
nH()Op MUK TI0 KJIIFOYEBBIM CJIOBAM M 1O U300p a)KEHHIO.

JlocToBep HOCTH MHGOPMAIIUU, TIOJTyYeHHO U 13 HTep Hera.

IP-aapeca y310B. CeTeBoe XpaHEHUE JaHHBIX

Teopernueckre 0CHOBBI UHGOP MATUKHU

2.1

JIMCKp €THOCTh TaHHBIX. BO3MOXHOCTh OMMCAHUs HETIP EPBIBHBIX 0OBHEKTOB U
NP OLIECCOB C MOMOIIBIO JTUCKP €THBIX JAHHBIX.

CumBoin. Andasut. MomHocTs andasura. J[Bonunsiii andasut. Konuyecrso
BCEBO3MOXHBIX CIOB (KOJAOBBIX KOMOWHAIMI) (PUKCUPOBAHHON JJIMHBI B
nBonyHoM andasure. IIpeoOpazoBanue nr000ro ajndaBura K JABOUYHOMY.
KosnnuectBo pa3iuuHbiX CI0B (UKCUPOBAHHOW JJIMHBI B  andaBure
OTIp €ACJICHHON MOITHOCTH.

KoaupoBanue cUMBOJIOB OAHOTO ajiaBuUTa C MOMOIIBIO KOJOBBIX CIIOB
B Ipyrom andaBure, KOJ0Bask TabauIa, 1EKOIUp OBAHHUE.

Konup oBanue texcroB. PaBHoMep Hbll k01 Hep aBHOMepHBIN ko1. KoaupoBka
ASCII. BocemubutHbeie koaupoBku. Ilonstue o konupoBkax UNICODE.
JlekonupoBaHue  COOOUIEHMII €  HCIOJB30BAHUEM  PaBHOMEPHOIO U
HEpaBHOMEPHOTo kKoja. MHpop MaIMOHHBIA 00BEM TEKCTa

2.2

NubopManmoHHBIT 00beM JaHHBIX. BUT — MUHMMaIbHAs €IMHAIIA KOJTHIECTBA
uHGOpPMAIUU — TBOWYHBIN pa3psan. Enuauisr uzmep eHust nHGOP MAITMOHHOTO
oObeMa maHHbIX. but, OaliT, kmnobauT, MmeradainT, ruradaur.

CxopocTb nepeaauu JaHHbIX. EMHULIBI CKOP OCTH TIEp e1auu JaHHBIX

2.3

KonupoBanne uBera. llBeroBeie wmoaenu. Mogaens RGB. ['myOuna
KoaupoBaHus. [lanutpa.

PactpoBoe u BekTOopHOE mpesacraBieHue n3oopakenuid. [Tukcenb. OneHka
uHPOpMALIMOHHOTO o00ObeMa TrpadUyecKuX JaHHBIX [Js PacTPOBOro
N300 aXKeHUs
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2.4

KonupoBanue 3Byka. PazpsaHocts u yactora 3anucu. KosimuecTBO KaHaIOB
3aIUCH.

OLeHKka KOJMYECTBEHHBIX MAapaMETPOB, CBSA3AaHHBIX C IIPEICTABICHHUEM
Y XpaHEeHHEM 3BYKOBBIX (paiioB

2.5

Hemno3uimoHHbIe ¥ MO3UIIMOHHBIE CUCTEMBI cUuCIieHus. AsdaBut. OCHOBaHHE.
PazBepnyTas ¢popma 3anucu uncina. [lepeBoa B 1eCATUUHYIO CUCTEMY YHCEIL,
3aMMCaHHBIX B APYTUX CUCTEMAX CUUCIICHHS.

Pumckas cucrema cuncienus

2.6

JIBonuHas cucrema cuucinenus. [lepeBon nenpix uncen B npeaenax ot 0 go 1024
B JIBOMYHYKO CHUCTEMY CUMCIICHHMs. BocbmepHyHas cucTeMa CUYMCIICHUS.
[lepeBon yncen U3 BOCBMEPUYHOW CHCTEMBI B JBOMYHYIO U JAECITUYHYIO
cucreMbl U oOpatHo. lllecTHaanaTepuunas cucrema cuucienus. llepeson
YyCceNl M3 LIECTHAALUATEPUYHOM CHUCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO U
JECSITUYHYIO CUCTEMBI 1 OOpPaTHO.

Apudmernueckue onepauy B ABOMYHON CUCTEME CUUCIICHUS

2.7

Jlornueckue  BbICKa3biBaHMs. Jlornueckue 3HAYEHHS  BBICKA3bIBAHUIL
DJIEMEHTapHbBIE W COCTABHBIC BBICKa3bIBaHMS. JIOrMYecKHWe OIepalnu:
«m» (KOHBIOHKIMS, JIOTHYECKOE YMHOXKEHHE), «WiIn» (AU3BIOHKIIVA,
JIOTUYECKOE CIIOKEHHUE), «He» (Jlorudyeckoe oTpuuanue). Ilpuopurer
JIOTUYECKUX onep auuil. OnpeneneHrne MICTUHHOCTH COCTAaBHOTO BbICKA3bIBaHMS,
€CJIM M3BECTHhl 3HAYEHUSI MCTUHHOCTH BXOJSIIMX B HEro 3JIEMEHTapHBIX
BbICKa3biBaHUM. Jlornueckue BoIpakeHud. [IpaBmiia 3anucu  JTIOTHYECKUX
BbIpaxkeHuil. [locTpoenne TabauI ICTUHHOCTH JIOTUYECKUX BBIP a)KEHUM

2.8

Jlorndueckue 3neMeHThl. 3HAKOMCTBO C JIOTHYSCKUMHU OCHOBAMH KOMIILIOTCPp a

2.9

HenpepwBHble 1 auckperHbie Moaenu. MMmutanmumonnsie moaenu. Mrposeie
mozenu. OneHKa aJeKBaTHOCTH MOJIETH MOJICTIUPYEMOMY OOBEKTY U IIEIIsIM
MOJICJTUP OBaHUS

2.10

Tabnuanasie Moaenu. Tabauia Kak mp €CTaBIICHUE OTHOIIICHUS.
baser gamapix. OTOOP B TAOMMIE CTPOK, YJOBICTBOPSIONINX 3aJaHHOMY
YCIIOBUIO

2.11

I'pad. Bepmuna, pebpo, myTs. OpHUEHTHPOBAHHBIE M HEOP UCHTHUPOBAHHBIC
rpadnl. JInuHa (Bec) pedpa. BecoBas matpuna rpada. Jnuaa myTtd Mexmy
BepmnHamu rpada. [louck ontumanbHoro mytu B rpade. HauansHas Bepimna
(MCTOYHMK) M KOHEYHasi BepIIMHAa (CTOK) B OPHUEHTHUPOBAHHOM Tpade.
Briuncienue kosimuecTBa myTed B HANpaBJICHHOM allMKINYEeCKOM rpade

2.12

HepeBo. Kopens, BepimHa (y3en), 1ucT, pedpo (ayra) nepeBa. BeicoTa nepesa.
[Tognepeso. Ilpumepsl wucnosip3oBaHUs jaepeBbeB. [lepebop BapHaHTOB C
MOMOIIIBIO JIep eBa
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AJITOpUTMBI U TP OTPaMMHP OBaHUE

3.1

CaoiictBa anroputma. CriocoObl 3aMTMCH aITOpUTMA (CTIOBECHBIH, B BUAE OJIOK-
CXEMBbI, TPOrpaMma).

CocraBiieHHEe aITOPUTMOB U TP OTPaMM C UCTIOJIb30BAaHUEM BETBIICHUH, ITUKIIOB
¥ BCIIOMOTATENIbHBIX aJlTOPUTMOB [JIs1 yripaBieHus ucnojnurenem (Pooor,
Yepenamika, YepTexxHUK U Apyrue). BoinogHeHue aaropuTMOB BPYUHYIO U
Ha KOMIIbIOTEpPE

3.2

S3bik mporpammupoBanus (Python, C++, I[lackans, Java, C#, lIkonbHbiid
AnroputMuueckuii S3bIk).

Cucrema npoOrpaMMHpPOBAaHMS: PENAKTOP TEKCTa MPOIrpamMM, TPaHCIATOP,
OTJIAYUK.

[lepemenHas: tum, uMs, 3HadueHue. Llenble, BENIECTBEHHBIE U CHUMBOJIBHBIE
T1Iep EMECHHBIE.

Onepartop mnpucBamBaHus. ApHQMETHUECKUE BBIPAXKEHUS U TMOPSAOK HX
BblYMCIeHUd. Onepanuu ¢ LENbIMM YUCIAMH: LIEJTOYUCIEHHOE JEIICHHUE,
OCTATOK OT JEIEHUS.

BerBnennsa. CocraBHble ycla0BHA (3aIUCh JIOTMYECKMX BBIP a)KEHUM Ha
M3y4aeMOM  sA3bIKE IporpamMmupoBaHus). HaxoxkneHue MuHUMyMa U
MakCUMyMa H3 [JBYX, TPE€X M 4YETbIpex uucen. Pemenue KBaapartHoro
YPaBHEHMS, IMEIOIIETO BELIECTBEHHBIE KOP HMU.

[{ukn ¢ ycnoBueM. AnroputM EBkiinaa st HAX 03k IeHUS] HAUOOJBILIETO OOIIEro
JENUTENS IBYX HATYypaIbHBIX uncen. Pa30orenure 3aniucu HaTy paibHOTO YHCTa B
MO3UIIMOHHOM CHUCTEME C OCHOBAaHMEM, MEHbIIMM WIM paBHbIM 10, Ha
OTJIeJIbHBIC TP BI.

vk ¢ mep eMEHHOW. AITOPUTMBI TP OBEPKU AEITUMOCTH OJTHOTO LEJIOTO YUCIIa
Ha JIpyroe, IpOBEPKU HATYPAJIILHOTO YUCIa HA TP OCTOTY

3.3

OO6paboTka CHMBOJILHBIX JAaHHBIX. CHMBOJIBHBIC (CTPOKOBBIE) ITEp EMCHHBIE.

[TocumBosibHas oOpaboTka ctpok. [loacuer yacToThl MOSIBJIEHMSI CHMBOJIA
B cTpoke. Berpoennbie pyHkimu 11t 00pabOTKH CTP OK

3.4

OmnpeneneHne BO3MOXKHBIX PE3yJbTATOB PabOTHl alropuTMa MPH JTaHHOM
MHOECTBE BXOJHBIX JaHHBIX, OTP €IETEHUE BO3MOXKHBIX BXOAHBIX JTaHHBIX,
MPUBOASIIUX K JAHHOMY PE3yJbTaTy

3.5

TabGnuunbie BenuuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. CocTaBlieHHE U
oTJIaJlKa TIpOoTpaMM, pEaJu3yIOIMX THUIOBbIE aJTOPUTMbI 0OpabOTKU
OJTHOMEP HbIX YUCIIOBBIX MACCUBOB, HA OJTHOM U3 A3BIKOB I OIrPaMMHUPOBAHUS
(Python, C++, Ilackans, Java, C#, IlIkoabHBIH AJNTOPpUTMHYECKUI SI3BIK):
3aI0JTHEHHE YKMCIOBOTO MAacCUBa CIIyYalHBIMHU YHCIAMHU, B COOTBETCTBUU C
(dbopMyJI0il UK MMyTEM BBOJA YUCEN, HAXOXKICHUE CyMMBI 3JIEMEHTOB MACCHBA,
JIMHENHBIM TOUCK 3aJJaHHOTO 3HAYE€HHS B MACCUBE, IOJICYET SJIEMEHTOB
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MaccuBa,  YJOBJETBOPSIOMIMX  3aJaHHOMY  YCIIOBHMIO,  HaXO>JICHUE
MUHUMaJIbHOTO (MaKCUMaJIbHOT0) 3JieMeHTa MaccuBa. Cop THp OBKa MaccuBa.
O6paboTka MOTOKA JAHHBIX: BBIUMCIECHUE KOJUYECTBA, CYMMBbI, CpPEIHEro
apu(pMETUIEeCKOr0, MUHUMAJIbHOTO U MaKCHUMaJlbHOT'O 3HAYEHUS 3JIEMEHTOB
NOCJIEA0BATENBHOCTH, YOBIETBOPAIOLINX 3aJaHHOMY YCIOBHIO

3.6

VYnpasnenue. Curnan. O6patHas cBa3b. [lonydenue curuanos ot uudp oBbix
JATYUKOB (HampuMep, KacaHWs, pacCTOsHMs, CBeTa, 3ByKa). lIpumepsl
UCIOJIb30BaHUsI NpPHUHLMINA OOpaTHOW CBA3M B CHUCTEMaxX YyIpaBJICHUA
TEXHUYECKUMH YCTPOICTBAMU C TMOMOILIBIO JAaTYUKOB, B TOM YHUCIE
B pOOOTOTEXHUKE

NHdopMalMoOHHbIE TEXHOJIOTUH

4.1

TekcroBblE JOKYMEHTHI M MX CTPYKTYpPHBIE dJIEMEHTHI (CTpaHwmia, ad3ail,
CTpOKa, CJI0BO, CUMBOJI).

TekcroBbIil Tpoleccop — HHCTPYMEHT CO3JaHUsl, pENaKTUPOBAHUS U
dopmatuposanus TekctoB. [Ipasuna Habopa Tekcra. PenaktupoBanue TekcTa.
CaoiictBa cumBonoB. lllpudt. Tunsr mpudrtos (pyoieHsle, ¢ 3aceukami,
MoHotupuHHbIe). [TomykupHoe u Kyp cuBHOE HauepTaHue. CBoiicTBa ab3alieB:
I'p aHUIpBI, a03aIHbIA OTCTYTI, MHTEP BaJl, BbIpaBHUBaHKE. [lapameTpbl cTp aHUIIBL.
CruneBoe hopmaTup OBaHHE.

CtpykrypupoBaHue uHGOpPMAIMA C TOMOIIbI CIUCKOB U  TaOJHIL
MHuoroypoBHeBble criucku. Jlo6aBienue Ta0auI B TEKCTOBbIE JOKYMEHTHI.
BcraBka m3o0paxkeHuil B TEKCTOBBIE MOKYMEHThI. OO0TeKkaHne U300p ayKeHHi
TEKCTOM. BKIiTtoueHmne B TEKCTOBBIN TOKYMEHT Juarpamm, GopmyJi, Hy Meparyn
CTpaHHUIl, KOJJOHTUTYJIOB, CCBUIOK U JPYTUX AJIEMEHTOB

4.2

PacrpoBble pucyHku. Vcrnons30BaHue rp aguecKux Mp UIMUTHBOB.
Ornepannu p e1aKTUPOBAHUS TP apuUeCKUX 0OBEKTOB, B TOM YHUCIIE TGP OBBIX
doTorpadmii: M3MEHEHHE pa3Mmepa, oOpe3Ka, MOBOPOT, OTpakeHue, padoTa
¢ oOyacTsMu (BBIICIICHHUE, KOITUP OBaHUE, 3aJIUBKA [IBETOM ), KOPPEKITHUS IBETA,
SPKOCTH ¥ KOHTP ACTHOCTH.

Bekropnast rpadguka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTp OCHHBIMHU
CpeICcTBAaMH TEKCTOBOTO TP OIECCOopa WM JIPYTHX Mporpamm (TIp MIIOKESHHH).
JloGaBiieHre BEKTOP HBIX PUCYHKOB B JOKYMEHTBI

4.3

[ToaroroBka My TbTUMEIMMHBIX TIpe3eHTanuil. Cialia. JloOaBineHue Ha cliaiy
TeKcTa 1 n300p axkeHnit. PaboTa ¢ HECKOTBKUMU ClIaiTaMHU.
JlobGaBiieHue Ha ClTal/l ay JMOBU3YIbLHBIX JaHHBIX. AHUMAIMS. [ unep cchliky

4.4

Tunbl maHHBIX B sYEHKaxX AJIEKTpOHHOW TaOnuibl. PemakTup oBanve
u (opmaTupoBaHue Tadaull. Berpoennbie PyHKIMM 151 TOMCKa MaKCUMyMa,
MUHUMYyMa, CYyMMbl U cpennero apudpmernueckoro. CopTUpOBKa JaHHBIX B
BbIJICTICHHOM uana3oHe. [loctpoenne nquarpamMm (rucrorpamma, Kpyrosas
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auarpamma, TouedHasi fuarpaMmma). Beibop tuna quarp aMmel.
[IpeoOpasoBanue popMys npu KonupoBaHuu. OTHOCUTENbHAS, a0COTIOTHAS
U CMelllaHHas aap ecauus

4.5

YCroBHBIC BRIYHMCICHUS B 3J1EKTP OHHBIX Tabymiax. CyMMHUpOBaHHE U TTOCYET
3HAYCHUI, OTBEYAIOIIUX 3aJJaHHOMY yclioBuI0. O0paboTka 601b1IMX HAOOPOB
JTaHHBIX. YHCIICHHOE MOJICITMP OBAaHKE B 3JICKTP OHHBIX TaOJIHIIAX

66



		2025-09-09T21:02:09+0400
	Егоров А.В.




