148. ®epepanbHasi padouasi mnporpaMmMa mo Yy4yeOHOMY HpeaMeTy
"NUndpopmaruka' (0a30Bblil YPOBEHB).

148.1. ®enepanpHas pabouyas mporpaMma IO y4YeOHOMY MpEaMETy
"Undopmaruka" (0a30BBI ypoBeHb) (mpeameTHas oOgacTh "Maremaruka W
nHpopmaruka') (masiee COOTBETCTBEHHO - TporpamMma 10 HWH(OPMATHKE,
uHbOpMaTHKa) BKJIIOUAET TMOSCHUTEIBHYIO 3alHCKy, COAEp)KaHHe OOydeHus,
IUTAHUPYEMBIE PE3YIbTaThl OCBOCHUS IPOTPAMMBI 0 HHGOPMATHUKE.

148.2. IlosicHUTEILHAA 3AIUCKA.

148.2.1. IIporpammMa mno wuH(}OpMaTUKE Ha YPOBHE OCHOBHOTO OOIIEro
o0pa30BaHUsl COCTaBJI€HAa Ha OCHOBE TpeOOBaHMII K pe3yiabraTaM OCBOECHMS
OCHOBHOM 00pa3oBaTebHON MpOorpaMMbl OCHOBHOTO 0OIero oOpa3oBaHus,
npencrasieHHbix B ®I'OC OO0, a Takxke (denepanbHO padodeil mporpaMMbl
BOCIIUTAHUS.

148.2.2. Tlporpamma 1o uH(pOpMaTUKE TAET NPEICTABICHUE O LENIX, 00IIeH
CTpaTeruu OOy4€HHs, BOCIMTAHUS M Pa3BUTUS OOYYAIOIIMXCS CpPEACTBAMHU
uHpOpMaTUKU Ha 0a30BOM YPOBHE, YCTaHaBJIMBAET 00s3aTe€IbHOE NPEAMETHOE
COJIepaKaHue, IIPEAYyCMaTPUBAET €ro CTPYKTYPUPOBAHHUE 10 pa3eiaaM U TEMaM.

[Tporpamma no uHbopMaTrKe ONpeeseT KOTMYECTBEHHBIE U Kau€CTBEHHbIC
XapaKTePUCTUKU y4eOHOro Marepualia Jijisl KaKJI0ro roja U3y4eHus, B TOM YHuCIie
JUISL COMIEPKATEILHOTO HAMOJHEHUS] Pa3HOTO BUJA KOHTPOJS (TIPOMEKYTOUHOM
aTTecTaluu oOy4aromuxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
rOCY/IapCTBEHHOM UTOTOBOM aTTECTAIIHH).

[Iporpamma no nHbOpMaTHKE SABISIETCSI OCHOBOMU JIJIsl COCTABICHUS aBTOPCKHX
y4eOHBIX MPOTPaMM, TEMATHYECKOTO TUTAHUPOBAHUS Kypca YUUTEIIEM.

148.2.3. llenssmu wuzydeHuss UHPOPMATHUKKA HAa YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs SABJISIIOTCS:

(dopMupOBaHUE OCHOB MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH WH(OOPMATHUKH, JOCTIKEHUSM HAyYHO-TEXHUYECKOTO
mporpecca W OOIIECTBEHHOW MPAKTUKHU, 32 CUET Pa3BUTHSA MPEACTABICHUN 00
uHOpMAIK KaK O BaKHEHIIIEM CTPATETHYECKOM pPecypce Pa3BUTUS JIMYHOCTH,
rocyaapcTBa, OOIIECTBA, TMOHMUMAaHUS PO WH(OOPMAIMOHHBIX IPOIECCOB,
WH()OPMAIIMOHHBIX PECypcoB W WH(GOPMAIMOHHBIX TEXHOJIOTHH B YCIOBUSIX
ndpoBoii TpaHchopMaiu MHOTHX cdep )KU3HU COBPEMEHHOT0 00I1IeCTBa;



o0ecrieueHne YCIOBUHM, CHOCOOCTBYIOIIMX PA3BUTHUIO aJITOPUTMHUYECKOTO
MBILUIEHUSI KaK HEO0OXOJUMOTO YCIIOBUS MPO(PECCHOHATBHON JESATEIBHOCTH B
COBPEMEHHOM MH()OPMALIMOHHOM OOIECTBE, MPENINONAraroliero CrocoOHOCTb
oOyyaromierocst pa3OuBaTh CIIOKHBIE 3aJaud Ha Oojee MPOCThIE IM0J3a]auHu,
CpPaBHUBAaTh HOBBIE 33Jla4uM C 3a/la4aMH, PEIICHHBIMU paHee, ONPeIesaTh [ark 1Jis
JOCTHKEHUS pe3ylbTara U Tak AaJiee;

dbopMupoBaHHWE U Ppa3BUTHE KOMIICTCHIIMA OOYyYarONIuXcs B 00JacTu
MCIIOIb30BaHUSI UHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, B TOM YHCIIC
3HAaHWM, YMEHUW U HaBBIKOB paboOThl C¢ uWHGOpMaLMEH, MPOrpaMMUPOBAHUS,
KOMMYHHUKAIIUM B COBPEMEHHBIX IU(MPOBBIX Cpelax B YCJIOBHUSIX OOecreueHus
nH(OPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH 00YYaroIerocs;

BOCIIUTAHHE OTBETCTBEHHOIO U M30UPATEIbHOIO OTHOLIEHUS! K HHPOpMaLUH €
YY4E€TOM MpPABOBbIX U ATUYECKUX ACHEKTOB €€ PACHpPOCTPAHEHUs, CTPEMIICHUS K
IPOAODKEHUIO 00pa3oBaHMsl B 00JacTU HMH(MOPMAIMOHHBIX TEXHOJOTUUA U
CO3UAATENIbHON JESITENIbHOCTH C TPUMEHEHHEM CpPEACTB HWH(OPMALIMOHHBIX
TEXHOJIOTUH.

148.2.4. ndopmaTrka B OCHOBHOM O0IIIEeM 00pa30BaHUU OTPAXKAET:

CYITHOCTh HMH(POPMATHKKA KaK HAyYyHOM  JUCIUIUIMHBI, H3ydarouien
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTH aBTOMAaTU3allud UHGOPMAIMOHHBIX
MPOLIECCOB B PA3JINYHBIX CUCTEMAX;

OCHOBHBIE  O0JIaCTM  TPUMEHEHHST  UHPOPMATUKH, TMPEXKIE  BCEro
MH(pOpPMaIIMOHHBIC TEXHOJIOTHH, YIIPABICHUE U COLIMATILHYIO cepy;

MEXAUCIUIUIMHAPHBIN ~ XapakTtep HWHPOpPMATUKA W WHOOPMAIIMOHHON
JESTEIBHOCTH.

148.2.5. W3yuenue uHPOPMATUKH OKa3bIBACT CYIIICCTBEHHOE BIUSHUE Ha
dbopMHUpOBaHUE MHUPOBO33PECHUS OOYYAIOMIETOCsS, €ro >KHU3HEHHYIO IO3HIIHIO,
3aKJIAJbIBAET OCHOBBI ~ TOHUMAHMsS  MNPUHIUIIOB  (DYHKIMOHUPOBAHUA U
WCIIO0JIb30BaHUsT UH(GOPMAITMOHHBIX TEXHOJIOTUM KaK HEOOXOJIWMOTO MHCTPYMEHTA
MPaKTUYECKU JIO00M JAEATEIRHOCTM W OJHOTO U3 HauOojee 3HAuMMbIX
TEXHOJIOTHYECKUX  JOCTHMIKEHUW  COBPEMEHHOM  IMBWJIH3ALUU. MHorue
MIPEIMETHBIC 3HAHUS U CIOCOOBI JAESTEIHPHOCTH, OCBOCHHBIC OOYJAIOIIMMUCS TPU
M3y4YCHUH WH(OPMATHUKH, HAXOMIAT MPUMEHEHHE KaK B paMKax 00pa30BaTEIbLHOTO
mpoiiecca TpH HW3YyYEeHWH JPYTUX MPEAMETHBIX O00JacTedl, Tak W B HMHBIX
KU3HEHHBIX CHUTYallUsIX, CTAHOBATCA 3HAUUMBIMH JJi1 (POPMUpPOBAHMS KavueCTB



JUYHOCTH, TO €CThb OpPHUEHTHUPOBAaHbI Ha (HOPMUPOBAHHE METANPEAMETHBIX U
JMYHOCTHBIX PE3yJabTaTOB OOY4YEHHUS.

148.2.6. OcHoBHble 3amaun y4yeOHoro mpeamera "HMudopmaruka" -
chopMUpOBaTh y 00YUaAIOIINXCS:

MOHMMAaHWE TPUHIHUIIOB YCTPOHCTBA H (PYHKIIMOHUPOBAHUA OOBEKTOB
U(pPOBOTO OKPY)KEHHUs, MPEACTaBICHUS 00 HCTOPUM M TEHICHIUSX pPa3BUTHS
uHGOPMATHKH Tepuoja UPpoBoii TpaHCHOpMAIIH COBPEMEHHOTO O0IIECTBA;

3HaHUSA, YMEHUSA U HABBIKM T'PAMOTHOM MOCTAHOBKHU 3a]1a4, BO3HUKAIOIIUX B
MPaKTUYECKON JEATETLHOCTH, JUISI UX PEHIeHUs] ¢ MOMOIIbI HH(POPMAIIMOHHBIX
TEXHOJIOTUH, YMEHHS M HaBbIKM (DOPMaIM30BAaHHOTO OIMCAHHUS ITOCTABICHHBIX
3a/a4;

0a3oBble 3HaHUS 00 WMH(DOPMAIMOHHOM MOJIETUPOBAHMHM, B TOM 4YHUCJIE O
MaTeMaTH4Ye€CKOM MOJIETUPOBAHUH;

3HAHWE OCHOBHBIX AJTOPUTMHUYECKHUX CTPYKTYp MU YMEHHE IPUMEHATH 3TH
3HaHUSA Ui MOCTPOCHHS ANTOPUTMOB PEMIEHUS 337ad [0 MX MaTeMaTU4yeCKUM
MOJIEIISM;

YMEHHUSI U HaBBIKM COCTABJIEHHS MPOCTBIX IPOrpaMM II0 ITOCTPOCHHOMY
aJTOPUTMY Ha OJTHOM M3 SI3bIKOB IPOTPaMMUPOBAaHUS BBICOKOTO YPOBHS;

yMEHUSI U HaBbIKU A((PEKTUBHOTO UCIIOJNB30BAHUS OCHOBHBIX THUIIOB
MPUKIIAJIHBIX TIporpaMM (MPUIIOKEHHI) O0IIero Ha3HAYeHUs U MH(POPMAITMOHHBIX
CUCTEM JIJISI PEIICHUSI ¢ UX MOMOIIBIO MPAKTUYECKUX 3aj]1a4, BiaJcHue 0a30BBIMU
HOpMamMu WH(OPMAIIUOHHOW HTUKU M TMpaBa, OCHOBaMU HUH(OpMaLMOHHON
0€301acCHOCTH;

YMEHHUE TPaMOTHO HHTEPHPETUPOBATH PE3YJIbTAThl PELICHUS MPAKTUYECKUX
3alad ¢ TOMOIIbI0 HHGOPMAIMOHHBIX TEXHOJIOTUH, TPUMEHSTh TOJyYCHHBIE
pPE3ybTaThl B IPAKTUYECKON AEATEIIBHOCTH.

148.2.7. Uenn wm 3agauum u3ydyeHus HMHPOpPMATHKKM HA YPOBHE OCHOBHOIO
o011ero o0pa3oBaHusl ONPENEISAIOT CTPYKTYpy OCHOBHOIO COZEP)KaHUS YYEOHOIO
IpelMeTa B BUAE CIACAYIOINX YEThIPEX TEMATHUECKUX PA3/IEIIOB:

udpoBas TpaMOTHOCTb;

TEOPETHUUECKHE OCHOBBI MH()OPMATHKHU;



AJTOPUTMBI U IPOTPAMMHPOBAHMUE;
MH(POPMAIIIOHHBIE TEXHOJIOTUH.

148.2.8. OOmee 4YuCIO0 YacoB, PEKOMEHIOBAHHBIX I  HU3yYCHHS
nHpopMaTuku Ha 06a3oBoM ypoBHe, - 102 yaca: B 7 kimacce - 34 gaca (1 yac B
Heneno), B 8 kiacce - 34 gaca (1 gac B Hexento), B 9 kimacce - 34 4Jaca (1 gac B
HEJICITIO).

148.3. Conepxxanue o0yueHus B 7 Kjacce.
148.3.1. lludposas rpaMOTHOCTb.
148.3.1.1. KommbroTep - yHUBEpCAIbHOE YCTPOUCTBO 0OPAOOTKH TaHHBIX.

Komribtotep - yHHUBEpCaIbHOE BBIYMCIUTENIBHOE YCTPOUCTBO, paboTaroliee 1no
nporpamme. TUIBI KOMITBIOTEPOB: NEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPBI, CYIIEPKOMITbIOTEPBI. MOOMIIBHBIE YCTPONCTRA.

OCHOBHBIE KOMITIOHEHTBHI KOMIIbIOTEpa W uX Ha3zHadeHue. [Ipoueccop.
OneparvBHAass W JOJATOBPEMEHHAs MaMsTh. YCTPOWCTBA BBOJA W BBIBOJA.
CeHCOpHBIII BBOJ, JAaTYUKH MOOWIBHBIX YCTPOMCTB, CpPEICTBA OMOMETPUYECKOM
ayTeHTU(UKAIIIH.

Hcropust pa3BUTHS KOMIIBIOTEPOB U MPOrpaMMHOTO obecnieuenus. [lokonenus
KOMITBIOTEPOB. CoBpeMeHHbIE TEHJICHIIUU pa3BUTHUS KOMITBIOTEPOB.
CynepKOMIbIOTEPHI.

[TapannenbHbIE BBIYUCICHUS.

[lepconanbublii kommbroTep. [Iporieccop M ero XxapakTepucTUKH (TaKToBas
4yacToTa, paspsaHocTh). OneparuBHas naMATh. JloaroBpeMeHHas MaMsATh.
YerpoiicTBa BBoAa U BbiBoa. OOBEM XpaHUMBIX JaHHBIX (OrepaTWBHAs MaMATh
KOMITBIOTEPA, )KECTKUN U TBEPAOTEIbHBIN AUCK, IOCTOSHHAS NaMATh cMapT(doHa) U
CKOpPOCTh AOCTYNA I Pa3JIMYHbIX BUJOB HOCUTEIIEH.

TexHuka 6€30MaCHOCTH U MpaBuiia pabOThl Ha KOMIBIOTEPE.
148.3.1.2. IIporpamMmbl U JaHHBIE.

[TIporpammHOe oOecrnieueHHe KOMIbIOTEpa. [IpUKIagHOE MPOrpaMMHOE
obecrieueHue. Cucremnoe MPOTPaMMHOE obecrmieueHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBas oxpaHa mporpaMMm M JIaHHBIX. becruiaTHble WU



YCIIOBHO-O€ecTuIaTHbIe mporpaMMbl. CBOOOTHOE IPOTPaMMHOE 00eCTICUueHNE.

@daiinel 1 manku (katajoru). [IpuHOUNBI TOCTpoeHus (aIOBBIX CHCTEM.
[TomHoe wums daiina (manku). Ilyte x aitny (manke). Padora ¢ daiinamu u
KarajloraMd CpEJICTBAMHU OIEPALlMOHHOM CHUCTEMBI: CO3/IaHHUE, KOMUPOBAHUE,
nepeMeIeHre, IepeMMEHOBaHUE U yAaleHue (PailyioB U marnok (kKaraiaoroB). Twrbl
daitnoB. CpoiicTBa (aitnnoB. XapakTepHble pa3mepbl (HalljoB pa3iIWYHBIX THUIIOB
(cTpaHmIla TEKCTa, dIEKTPOHHAs KHHUTa, (poTorpadus, 3anuch NECHU, BUICOKIIUII,
NOJIHOMETPAKHBINA (uibM). ApxuBauus AaHHbIX. Fcnonp3oBaHHE MOpOrpaMM-
apxuBatopoB. daitioBeili MeHemkep. [louck (aitioB cpeacTBaMu omneparmoHHON
CUCTEMBI.

KomneroTepHsie BUpPYChl U JIpyrue BPEAOHOCHBIE MporpaMmbl. [Iporpammer
JIJIS1 3AIUTHI OT BUPYCOB.

148.3.1.3. KoMnIbIOTEpHBIE CETH.

OO0benuHeHue kommbloTepoB B ceTh. CeTh MHTepHeT. Beb-cTpanuna, BeO-
caiiT. Ctpykrypa aapecoB BeO-pecypcoB. bpaysep. [louckoBbie cuctemsl. [Touck
uHOpMaIIMM TIO0 KIIOYEBBIM CJOBaM M 10 wu300paxeHuto. J[0CTOBEpHOCTh
uHdopmarmu, noxydeHHou u3z Muarepuera.

CoBpeMeHHbIE CEPBUCHI UHTEPHET-KOMMYHHUKAIUH.

CereBoil 3THKET, 0a30Bble HOPMbI MH(OPMALMOHHON STUKH W MpaBa MpHU
pabote B UnTepuere. Ctpareruu 6e3omacHoro noeaeHus: B IHTepHeTe.

148.3.2. Teopernyeckre OCHOBBI UH()OPMATUKH.
148.3.2.1. Undopmanust u uHGOpMAITMOHHBIE TTPOLIECCHI.
Nudopmariust - 01HO U3 OCHOBHBIX MOHSATHN COBPEMEHHOM HAYKH.

Nudopmarus kak cBepeHHs, MpeHA3HAYCHHBIC TSI BOCIPUSITHS YEITOBEKOM,
u  wuHboOpManMsg KAk JIaHHBIE, KOTOphle MOTYT ObITh  00paboTaHbI
ABTOMAaTHU3UPOBAHHON CUCTEMOM.

I[I/ICKPCTHOCTB JaHHBIX. Bo3MOXXHOCTh OnMCcaHus HCTIPCPBIBHBIX OOBEKTOB U
MpoueCCOB € NMOMOIIBIO JUCKPCTHBIX TaHHBIX.

HNupopMalmoHHbIE MPOIECCHl - TPOIECCHhI, CBA3aHHBIC C XPaHEHHUEM,
npeoOpa3oBaHUEM U TIEpeiavueil TaHHBIX.

148.3.2.2. [IpencraBienne nHhopMauu



CumBon. AndaButr. MomHocts andasuta. Pa3zHooOpasue S3bIKOB U
andasuToB. EcTecTBeHHBIE U (OPMAIIbHBIC S3BIKH. ANI()AaBUT TEKCTOB HA PYCCKOM
s3pike. J[BomuHbI andaBuT. KomndecTBO BCEBO3MOXHBIX CJOB (KOJOBBIX
KOMOMHAIMK) (UKCUPOBAaHHOW IMHBI B JIBOMYHOM aydaBute. [Ipeodpa3oBanue
aro6oro andasura Kk gBoMuHOMY. KOMMYecTBO pa3imMyHBIX CIIOB (PUKCHPOBAHHON
JUTMHBI B alipaBUTE OMPEACTIEHHON MOIIIHOCTH.

KoaupoBanue CHUMBOIOB OMHOTO aj(aBHTa C IMOMOIIBIO KOJOBBIX CJIOB B
npyrom andaBuTe, KooBas Ta0nuIIa, 1EKOIUPOBAHUE.

I[BOH‘IHI)Iﬁ KOI. HpeI[CTaBJ'ICHI/Ie HaHHBIX B KOMIIBHOTCPC KaK TCKCTOB B
JABOUMYHOM aﬂ(l)aBI/ITC.

NudopmanimoHHbii 00beM JaHHBIX. BUT - MUHUMAaJIbHAS €IMHUIIA KOJTHMYECTBA
uHpopMau - NBOWYHBIA paspsia. Enunuiel uzMepeHus: UHGOPMAIMOHHOTO
oO0beMa maHHBIX. but, OaiiT, kmnobOaiT, MmeradaiT, ruradamT.

CKOpOCTB nepeaain JaHHbIX. EI[I/IHI/IHBI CKOpPOCTH Iepcaair JaHHbIX.

Konnposanue texctoB. PaBHOMepHBIN koa. HepaBHOMepHBIN koa. Koguposka
ASCII. Bocsmubuthsie konupoBku. I[lonsitue o komupoBkax UNICODE.
JlexogupoBaHue  COOOIIEHMH €  HUCHOJB30BAHMEM  PABHOMEPHOIO U
HepaBHOMEPHOTO Koaa. MHpopMamoHHbI 00bEM TEKCTA.

Hckaxxenue nHopmanuu npu nepeaaye.

OO6miee npencraBieHre O HUGPOBOM MPEJACTABICHUM ayIHMOBU3YAIbHBIX M
JPYTHX HETIPEPHIBHBIX TAHHBIX.

Konuposanne 1Beta. IlBetoBeie Momenu. Mopens RGB. InyOGuna
konupoBaHus. [lamurpa.

PactpoBoe m BekTOpHOE mpencraBiacHUe H300pakeHmi. Ilukcens. OreHka
nH(OPMAIIMOHHOTO 00beMa TpaduueCcKrX JaHHBIX ISl pACTPOBOTO M300paKESHHUS.

Koaguposanne 3Byka. PaspsnHocTs u 4dacrtora 3anucu. KonmyectBo kaHainoB
3aIKCH.

OueHka KOJMYECTBEHHBIX NApaMETPOB, CBS3aHHBIX C MPEICTABICHUEM U
XpaHEHHEM 3BYKOBBIX (paiijioB.

148.3.3. MadopManinoHHbIE TEXHOJIOTHH.

148.3.3.1. TeKCTOBbIE TOKYMEHTHI.



TekcToBble JOKYMEHTBI M HX CTPYKTYpHBIE 3JE€MEHTHI (CTpaHHIa, ab3ail,
CTpPOKa, CJIOBO, CUMBOI).

TekcroBblll Tponeccop - MHCTPYMEHT CO3JaHUS, PEAAKTHUPOBAHUS U
¢dopmarupoBanus TekcToB. [IpaBuna Habopa Tekcra. PemakTupoBaHHE TEKCTa.
CpoiictBa cumBosioB. Illpudt. Tumer mpudroB (pydneHsie, ¢ 3aceykamu,
MoHoupuHHbIe). [lomyxupHoe u kypcuBHOe Hauepranue. CBoiicTBa ab3ales:
IpaHMIIBI, a03alHBIA OTCTYI, UHTEpPBAJ, BbIpaBHUBaHUE. [lapaMeTpbl CTpaHUIIBL.
CruneBoe popMaTupoBaHHUE.

CrpykrypupoBanue HHGOpMAallUM C TIOMOUIBIO CHHCKOB M TaOJHMII.
MmuoroypoBHeBbie criucku. JloOaBieHue TabauI] B TEKCTOBbIC JOKYMEHTHI.

BceraBka n3o0pakeHUl B TEKCTOBbIE JTOKYMEHThL. O0TekaHHe H300paKeHUt
TEKCTOM. BKIIoueHHEe B TEKCTOBBIM TOKYMEHT Auarpamm, (opmyll, HyMepaluu
CTPaHMII, KOJIOHTUTYJIOB, CCBUIOK U JPYT'HX IEMEHTOB.

IIpoBepka npaBonucanus. PaccranoBka nmepeHOCoB. 1 010COBOM BBOA TEKCTA.
OnTuyeckoe pacno3zHaBaHue Tekcta. KommbrorepHblid nepeBon. Mcmonb3oBaHue
cepBucoB MHTepHeTa a1 00paboTKH TEeKCTa.

148.3.3.2. KommnbrotepHas rpaduka.

3HaKOMCTBO C TIpaduueckuMu pegakropamu. PacTpoBble  pUCYHKH.
Hcnonb3oBanue rpaduyeckux NpUMUTHUBOB.

Onepauuu peaakTupoBaHus rpaduuecKux 0ObEKTOB, B TOM UUCIIE IIU(PPOBBIX
dotorpaduil: u3MeHeHue pa3zmepa, oOpe3ka, MOBOPOT, OTpakeHue, padbora c
oOmactsiMu  (BBIJENICHHE, KOMHUPOBAHME, 3alMBKa IIBETOM), KOPPEKIUS I[BETa,
SPKOCTU U KOHTPACTHOCTH.

Bexropnas rpaduka. Co3naHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMU
CpEeICTBaMH TEKCTOBOTO IIpolLieccOopa WM JAPYTUX Mporpamm (IpHIIOKEHUN).
JloGaBiieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI.

148.3.3.3. MynbTUMEIUITHBIE TPE3EHTALNY.

[ToaroroBka mynsrUMeauHbIX Tipe3eHTanui. Cnaiin. JloOaBieHue Ha cliaia
TeKCTa U u3o0paxeHuil. PaboTa ¢ HECKOIBKUMU ClaiijaMu.

JloGaBneHre Ha Claiil ayIMOBU3YaTbHBIX JAaHHBIX. AHUMAIUs. [ MTIEPCCHIIKA.

148.4. Conepxxanue o0yueHus1 B 8 kiiacce.



148.4.1. TeopeTuueckue OCHOBBI HH()OPMATHKH.
148.4.1.1. CucreMbl CUHCIICHHUS.

Hemno3unmonuele ¥ MO3UIMOHHBIE CUCTEMbI  CUUCIEHUS.  AJ(aBur.
OcHoBanue. Pa3zsepuyrtas popma 3anucu yucia. [lepeBon B 1€CITUUHYIO CUCTEMY
YHUCeJl, 3aMUCAHHBIX B APYTUX CUCTEMAX CUHUCIICHHUS.

PumMckag cucremMa CUMCIIeHUS.

JIBonuHas cucrema cuucienus. llepeson nenbsix uncen B npenenax or 0 go
1024 B nBOMUYHYIO CHCTEMY CUMCIEHMSA. BocbMepHuHas cucrema CUUCICHUS.
IlepeBon uncen U3 BOCBMEPUYHON CUCTEMBI B JJIBONYHYIO U JECATUYHYIO CUCTEMBI
u oOparHo. lllectHanuarepuunas cucrema cuucienus. [lepeBoxy uucen wus3
LICCTHAALIATEPUYHON CHUCTEMBI B JIBOMYHYI0, BOCBMEPUYHYIO U JIECATUYHYIO
CUCTEMBI U 0OpPATHO.

Apudmernyeckue onepanuu B JBOMYHON CUCTEME CUUCIICHUA.
148.4.1.2. DneMeHTBI MaTEMAaTUYECKON JIOTHKH.

Jlornueckne  BbICKa3bIBaHUI. Jlormueckue 3HAUEHUS  BBICKA3bIBAHUIA.

DJIEMEHTAPHBIE W COCTaBHBIE BBICKa3bIBaHus. Jlormdeckue omeparmu: "u'"
p pan

(KOHBIOHKITUS, JIOTUYECKOE YMHOXEHHE), "win" (IU3BIOHKIUS, JIOTHYECKOE
cioxenue), "He" (Jormdeckoe oTpuilanue). [IpropuTeT JOrHYecKUx orepaiui.
OnpeneneHne UCTUHHOCTU COCTABHOTO BBICKA3BIBAHUS, €CIM U3BECTHBI 3HAUCHHUS
VUCTUHHOCTU BXOIAIIMX B HEro »JIIEMEHTAPHBIX BbICKa3biBaHWil. Jlormueckue
BbIpakeHud. lIpaBuia 3amucu Jorudeckux BbIpakeHuid. IlocTpoenue TabmmIy

MCTUHHOCTH JIOTUYECKUX BBIPAKCHUI.
Jlornueckue 31eMeHThI. 3HAKOMCTBO € JIOTHYECKHUMU OCHOBAMH KOMITbIOTEPA.
148.4.2. AnropuT™MBI U TPOTPAMMHUPOBAHUE.
148.4.2.1. crionHUTENHN U aNTOPUTMBbI. AJITOPUTMUYECKUE KOHCTPYKIIUU.

[Touarne anroputma. McnoaHUTENW anropuTMOB. AJITOPUTM Kak IUJIaH
YIPaBJIEHUS UCTIOJHUTEIIEM.

CaoiictBa anroputma. CrocoObl 3amuCH aJIropuTMa (CIOBECHBIM, B BUIE
OJI0K-CXEMBI, pOrpaMMma).

Anroputmuueckue KoHCTpykuuu. KoncTpykuwms "crnenoBanue". JIMHEMHBIN
anroput™.  OrpaHUYEeHHOCTh  JIMHEWHBIX  AJITOPUTMOB:  HEBO3MOXXHOCTb



npeaAyCMOTpETh 3aBUCUMOCTDL IMOCJICAOBATCIbHOCTU BBIIMOJIHACMBIX I[GﬁCTBPIfI oT
HCXOOHBIX JAaHHBIX.

Koncrpyknust "BerBieHue": mojHas W HemnonHas ¢GopMmbl. BeimonHeHue u
HEBBITIOJIHEHUE YCJIOBUS (MCTUHHOCTh U JIOXKHOCTBH BbICKa3biBaHUs). [IpocTeie u
COCTaBHBIE YCJIOBHSI.

KoncTpykuust "moBTOpeHHs": LMKIBI C 3aJaHHBIM YHCIOM IOBTOPEHUH, C
YCIIOBHEM BBIIIOJHEHHMS], C IEPEMEHHOM IIUKJIA.

Pa3zpaborka ans ¢GopMaabHOrO HCHOJMHUTES alrOpPUTMa, MPUBOMASILIETO K
TpeOyeMoMy pe3yibTaTy IpU KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paborka
HECJIOKHBIX aJITOPUTMOB C UCIIOJIb30BAHUEM LIMKIIOB U BETBICHUM U1 YIIPABJICHUSA
(GopManbHBIMU HCIOIHUTENSMH, TakuMu Kak PobOot, Yepenamika, YepTexHUK.
BrInonHeHne anropuTMOB BpYYHYKO M Ha KoMIbloTepe. CHUHTAaKCUYECKHE U
Joruyeckue omuoku. OTKas3bl.

148.4.2.2. SI3pIK TpOTpaMMHUPOBAHUSL.

Azpik mporpammupoBanusi (Python, C++, Ilackans, Java, C#, IllkonbHbIi
AnropuTMudecKuid S3bIK).

CucteMa nporpaMMHUpOBAHUS: PEAAKTOP TEKCTa MpOrpaMM, TPAHCISTOP,
OTJIAUHK.

Ilepemennas: tum, uMmsi, 3HaueHUE. Llenble, BEIECTBEHHBIE U CUMBOJIBHBIE
IIEpPEMEHHBIE.

Oneparop mnpucBauBaHus. ApU(PMETHUYECKUE BBIPAKEHUS U MOPSIAOK HX
BbIYMCIICHHs. Onepanuu ¢ LEIbIMU YUCIaMU: LEJOYHUCICHHOE NEJIEHUE, OCTATOK
OT JICJICHUS.

BerBnenus. CocraBHble YyCIOBUs (3allUCh JIOTMUYECKHX BBIPAXKEHUN Ha
M3y4aeMOM f3bIKE MporpaMMupoBaHusi). HaxoxkaeHrne MUHUMyMa U MakCUMyMa U3
JByX, TpPEX W 4YEThIpeX uHucel. PemeHune KBaApaTHOro ypaBHEHMS, MUMEIOIIETO
BEIIICCTBEHHBIE KOPHH.

I[I/IaJ'IOFOBaSI oTlIagKa TIIporpaMm: IIOHIAroBOC BbIIIOJIHCHHUE, IIPOCMOTP
3HAYCHUU BCJINYHH, OTH&)IO‘IHBIIZ BBIBO/, BBI60p TOYKH OCTaHOBA.

[Hukn ¢ ycnoBueM. Anroput™m EBkimma s HaXOXKACHHS HaMOONBIIETO
OOIIero AenuTeNsl JIByX HaTypalbHbIX uncen. Pa3OueHue 3amucu HaTypanbHOTO
yucia B MO3UIMOHHOM CHCTEME C OCHOBAaHMEM, MEHBIIMM WIA paBHbIM 10, Ha



OT/AENbHBIE HUDPHI.

[ukn ¢ mepeMeHHOW. AJNTOPUTMBI MPOBEPKU ACIMMOCTH OJHOTO IIEJI0r0
YuCJia Ha JPyroe, IpOBEPKH HATYpaJbHOTO YKCIIa Ha MPOCTOTY.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. CHUMBOJBbHBIE (CTPOKOBBIE) NMEPEMEHHBIE.
[TocumBonpHast oOpaboTka cTpok. I[lojcyeT YacTOThI MOSIBIEHUS CUMBOJA B
cTpoke. Bctpoennsie ¢pyHKINM 17151 00pabOTKH CTPOK.

148.4.2.3. AHanu3 anropuTMOB.

OnpeneneHue BO3MOXHBIX PpE3YJIbTaTOB PAOOThl aJIroOpuT™Ma IpPU JTaHHOM
MHO>KECTBE BXOJHBIX JIAHHBIX, OIPEACIICHHE BO3MOXKHBIX BXOJHBIX JaHHBIX,
IPUBOASIIUX K JaHHOMY PE3YJbTaTy.

148.5. Conep:xkanue o0yuenus B 9 kiiacce.
148.5.1. IudpoBast rpaMOTHOCTb.

148.5.1.1. I'mo6anbHast cetb MHTEpHET U CTpaTeruu O0E€30MaCHOrO MOBEACHUS
B HEW.

ImoGanbHas cets Unrtepuer. [IP-agpeca y3noB. CeTeBoe XpaHEHHE NaHHBIX.
MeToapl MHAUBUYAIBHOTO M KOJUIEKTHBHOTO Pa3MEIEeHUs HOBOW MH(OpMAIUU B
WUurtepHere. bonbimive naHHble (MHTEpHET-JAHHBIE, B YacCTHOCTH JaHHbBIC
COIMAJILHBIX CEeTe ).

[lonsiTue 06 MHPOpPMAMOHHOW OE30MACHOCTH. YTPO3bl HMH(DOPMAIMOHHOU
0e30macHOCTH Mpu padoTe B MI0OATBHON CETH U METOJbI MPOTHUBOACHCTBUS HM.
[IpaBmwia Oe3omacHo ayTeHTH(duKanuu. 3amura JUYHOM wuHGOpMaIUU B
Nutepnere. besonacusie crpareruu noseacHus B Unatepuere. [Ipenynpexnenue
BOBJICUCHUS B JCCTPYKTHBHBIE M KPUMHUHAIbHBIE (DOPMBI CETEBOW AKTHUBHOCTHU
(xnOepOyIITUHT, (GUITUHT U IpyTUE (HOPMBI).

148.5.1.2. PaGota B nH(pOPMAITMOHHOM MPOCTPAHCTBE.

Buner nestenpHocTH B MIHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE
cepBUCHI (IOYTOBAs CIy»k0a, BHIEO-KOH(PEPEHII-CBSI3b U JIPYTU€), CIPABOYHBIE
CIy’)XObl ~ (KapTbl, paclUCAHUsI U JIpYTUe), TOUCKOBBIE CIIY>KObI, CIIYKOBI
OOHOBIIEHUSI TpOrpaMMHOro oOecriedeHuss U Japyrue ciayxObl. CepBHCHI
rOCyAapCTBEHHBIX yciyr. O0nauHble XpaHWIUIIAa JaHHBIX. CpencTBa COBMECTHOU
pa3paboTKu JOKYMEHTOB (oHmaitH-oducel). [Iporpammuoe obecrnieueHne Kak BeO-



CEpBHC: OHJIAWHOBBIE TEKCTOBBIE M TpaUuecKHe PENaKTOPbI, CPeabl pa3pabOTKH
IPOrPaMM.

148.5.2. TeopeTnueckrue 0CHOBBI MHGOPMATHUKHU.
148.5.2.1. MoaenvupoBaHUE KaK METO/ II03HAHUS.

Monens. 3amgaun, pemnraemMbie C MOMOIIBIO MoaenaupoBanus. Knaccubukammm
moneneld.  MarepuanbHble  (HaTypHble) W HWH(OPMAlMOHHBIE  MOJEIH.
HenpepeiBHble M nuckpetHble Mozenu. Mvurtannonsele monenu. Hrposbie
Mozenu. OLeHKa COOTBETCTBHSI MOJEIM MOJEIUPYEMOMY OOBEKTY MW LEIsIM
MOJIETIUPOBAHHSI.

TabnuyHbIE MOACIIN. Ta6JII/II_[a KaK IIPCACTAaBJIICHUC OTHOIICHU .

ba3er ganHbix. OTOOp B TaONMIE CTPOK, YAOBIETBOPSIONIMX 3aJaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pedbpo, mytb. OpHEHTHPOBAHHBIE M HEOPUEHTHUPOBAHHBIE
rpadsl. JnmuHa (Bec) peOpa. BecoBas marpuna rpada. JlimHa nytH Mexay
BepmHaMu rpada. Ilouck ontumansHOro myTH B rpade. HauanpHas BepmmHa
(MCTOYHMK) ¥ KOHEUHAasl BepIInHa (CTOK) B OpueHTUpOBaHHOM rpade. Boruucnenue
KOJIMYECTBA MTyTeW B HAIPaBJICHHOM allMKIMYECKOM rpade.

Hepeso. Kopens, BepmmHa (y3en), Juct, pedbpo (myra) nepesa. Bricora
nepesa. [lognepeso. [Ipumepsl ucnonb3oBanus nepeBbeB. [lepebop BapuaHTOB ¢
MOMOILBIO JIEPEBA.

[TonsiTne wmareMarnueckod MOAEHIW. 3aJaud, pelIaeMble C MOMOIIbIO
MaTeMaTU4YeCKOro (KOMIBIOTEPHOT0) MoAenaupoBaHusa. OTauyue MareMaThudecKou
MOJEJIM OT HATypHOM MOAEIM U OT CIOBECHOro (JIMTEpParypHOI0) OIUCAHUS
o0BeKTa.

OTansl KOMITBIOTCPHOI'0O MOACIUPOBAHMA: ITOCTAHOBKA 3aJa4M, IIOCTPOCHHUC
MaTeMaTHU4EeCKOM MOJCIIM, ITpOrpaMMHas pcajn3alusa, TCCTUPOBAHUC, ITPOBCACHUC
KOMIIBIOTCPHOI'O SKCIICPUMEHTA, aHAJIN3 €0 PE3yjabTaTOB, YTOYHCHHUC MOACIIN.

148.5.3. AIropuT™MBI ¥ TPOTPAMMHUPOBAHUE.
148.5.3.1. Pa3paboTka aJirOpuTMOB U IIPOTPAMM.

Paz6buenue 3amaun Ha noxs3anauu. CocTaBlieHHE alITOPUTMOB U MPOrpaMM C
UCITOJIb30BAHUEM BETBJICHHM, LUKIOB M BCIIOMOraTElbHBIX aJTOPUTMOB IS



YIPaBIECHUS UCHONHUTENEM PoOOOT WM APYrMMHU HCIOJHUTENSAMHU, TaKUMH Kak
Yepenaika, YepTe:KHUK U IPYTUMHU.

Tabnuunbie BenmuuuHbl (MaccuBbl). OpHOMEpHBIE MaccuBbl. COCTaBiIeHUE U
OTIaJika MPorpaMM, peaUu3yIOUX TUIIOBBIE aJTOPUTMbI 0OPAOOTKH OJTHOMEPHBIX
YUCJIOBBIX MAacCCHBOB, Ha OJIHOM W3 S3BIKOB mporpammupoBanus (Python, C++,
[Tackansb, Java, C#, IIIkonbHBIN AITOPUTMUYECKUN S3BIK): 3alI0JTHEHUE YHCIOBOTO
MacCHBa CIIyYallHBIMH YHCJIAMH, B COOTBETCTBHH C (POPMYJIOW WM IyTEM BBOJA
YHCEJ, HAXOXJICHUE CYMMBbI 3JIEMEHTOB MAaCCHUBA, JIMHEWHBIM IMOUCK 3aJIaHHOTO
3HQUYEHHUS B MAaCCHUBE, IIOJACUET JICMEHTOB MacCCUBa, YIOBIECTBOPSAIONINX 3aJaHHOMY
YCIIOBUIO, HaXOXXJEHHE MHUHUMAJIBHOTO (MaKCMMaJbHOTO) 3JEMEHTa MAacCCHUBA.
CopTupoBKa MaccHBa.

OO0paboTka NOTOKAa JAHHBIX: BBIYUCIECHHE KOJIMYECTBA, CYMMBI, CPEIHEr0
apu(pMETUYECKOro, MHUHHMAJIBHOTO ¥ MAaKCUMAaJIbHOTO 3HAYEHHsI 3JIEMEHTOB
IIOCJIEIOBATEIBHOCTH, YAOBIETBOPSIOIINX 3aJaHHOMY YCIIOBUIO.

148.5.3.2. YnpagneHue.

VYmpasnenue. Curnan. O6partHast cBs3b. [lonydyeHne curHaioB oT MUMPOBBIX
JMaT4uKoOB  (KacaHWsi, pAcCTOSHUA, CBeTa, 3Byka W Jpyroro). Ilpumepsi
WCIIOJIb30BaHUS ~ TPHUHIIMIA OOpaTHOW CBSI3W B CHUCTEMax  YIpaBJICHUS
TEXHUYECKUMH YCTPOMCTBAMH C TIOMOIIBIO JaTYWKOB, B TOM 4YHCJIE B
POOOTOTEXHHUKE.

[Tpumepsl poOOTHU3UPOBAHHBIX CHUCTEM (CHCTEMa YIPaBICHUS IBMIKCHUEM B
TPAHCIIOPTHOM CHCTEMeE, CBapo4yHas JIMHHUS aBT03aBO/a, aBTOMATH3WPOBAHHOE
yIpaBJICHUE OTOIUICHHS JI0Ma, aBTOHOMHAs CHUCTEMa YIPaBJICHUSI TPAHCIIOPTHHIM
CPEIICTBOM H JIPYTUE CUCTEMBI).

148.5.4. UupopManiMOHHBIE TEXHOJIOTHH.
148.5.4.1. DaeKTpOHHBIE TAOJIHIIBI.

[TonsiTue 00 31MEKTPOHHBIX TaONULIax. TUIBI JAHHBIX B AYEHKAX 3JIEKTPOHHOU
Tabnuupl. PenaktupoBanue u QopmMatupoBaHue Tabmuu. BcerpoenHble (yHKUIHU
JUISL TIOMCKAa MaKCUMyMa, MUHUMyMa, CyMMbl M CPEIHEro apu(pMeTH4ecKOro.
CoprupoBKa JaHHBIX B BBLICIIEHHOM juana3oHe. IlocTtpoeHuwe auarpamm
(ructorpaMma, KpyroBas JaudarpaMma, TOu€4Has Juarpamma). Beibop Tumna
JIarpaMMBsl.

[IpeoOpazoBanue Gopmyn mpu konupoBanun. OTHOCHTENbHAS, a0COTIOTHAS U



CMCIIaHHasg ajJpccanus.

VYcIi10BHBIE BHIYUCIICHUS B JIEKTPOHHBIX TaOnuiax. CyMMUpPOBaHHUE U TIOJICUET
3HAYEHUH, OTBEYAIOLIUX 3aJlaHHOMY YycioBHui0o. OOpaboTka OOJBIIMX HAOOPOB
JAHHBIX. YKMCTIEHHOE MOJIEIMPOBAHUE B AJIEKTPOHHBIX TAOJIUIIAX.

148.5.4.2. UndopmaiimoHHbIE TEXHOJIOTHH B COBPEMEHHOM OOIIIECTBE.

Ponp mHGOpMAIIMOHHBIX TEXHOJIOTUN B PAa3BUTUM SKOHOMHKH MHUpA, CTPAHBI,
pernona. OTKpBITbIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBa3aHHble ¢ HUHPOPMATHKOW W MH(DOPMALIMOHHBIMU
TEXHOJIOTUAMU:  BeO-AU3aliHEp, MPOrPaMMHUCT, pa3pabOTUYUK  MOOMJIBHBIX
OPUJIOKEHUM,  TECTUPOBUIMK, apXUTEKTOp  IPOrpaMMHOrO  oOecIedeHus,
CHELUAINCT [0 aHAJIU3Yy JaHHBIX, CHCTEMHBIN aIMUHUCTPATOP.

148.6. Ilnanupyembie pe3yabTaTbl 0CBOCHMS HH(POPMATHKH Ha ypOBHeE
OCHOBHOI'0 00111er0 00pa3oBaHusl.

148.6.1. H3yuyenne wuHPOpPMATUKHM HA YPOBHE OCHOBHOIO OOILIEro
oOpa3oBaHUs HANpaBlICHO Ha JOCTWKEHHE OOy4YaloUMUCS JUYHOCTHBIX,
METaNnpeAMETHbIX U MPEIMETHBIX PE3YyIbTaTOB OCBOCHUS COACpk aHHS Y4EeOHOro
npeamera.

148.6.2. JInuyHOCTHBIE PE3yABTATHl UMEIOT HANPABICHHOCTh HA PELIEHUE 3a1a4
BOCIIUTAHUS, PA3BUTUA M COLMAIM3alUU OOYYalOLIMXCS CPEeICTBAMH Yy4eOHOTO
npeaMera.

B pesyabrare wusydenwss WHPOPMATHKH HAa YypPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus y oOyuaromierocs OyayT cHOpMHUPOBAHBI CIASAYIOIIUE JTUIHOCTHBHIC
pE3yabTAThI B YACTH:

) marpuoTUYECKOrO BOCIIUTAHUS:

IIEHHOCTHOE OTHOIIICHUE K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY U
HAyYHOMY HaCJIEAWIO, TOHUMaHUE 3HAYCHUS WH(POPMATHKU KaK HAyKH B JKU3HHU
COBPEMEHHOTO OOIIEeCTBa, BJIaJICHWE JOCTOBEpHON HMH(MOpManueld O MepemoBBIX
MHPOBBIX M OTEYECTBEHHBIX JIOCTIDKEHUSX B o0macT WHOOPMATUKH U
WH()OPMAIIMOHHBIX TEXHOJOTUN, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHHSIX O
1udpoBoit TpaHchopMaIii COBPEMEHHOTO O0IIECTBA;

2) TyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:



OPUEHTALMS HAa MOPAJIbHBIE LIECHHOCTU U HOPMBI B CUTYalHsIX HPABCTBEHHOTO
BBIOOpPA, TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE M MOCTYIIKH, a TAaK)Ke TTOBEJCHUE
Y TIOCTYIIKU JPYTUX JIFOIECH C TO3UIMHA HPABCTBEHHBIX Y MIPABOBBIX HOPM C YYETOM
OCO3HAHUS TIOCJHEACTBUM TOCTYIIKOB, AKTUBHOE HEIMPHUITHE aCOLUAIBHBIX
MIOCTYIIKOB, B TOM 4uciie B IHTepHeTE;

3) rpaxaaHCKOTO BOCIIUTAHUSA:

MPEACTABICHUE O COIMAIbHBIX HOpPMax M TMpaBWiaX MEKIUYHOCTHBIX
OTHOIICHWH B KOJUICKTUBE, B TOM YHCJIE B COIIMAIBHBIX COOOIIECTBAX, COOIOICHIE
npaBui O€30MaCHOCTH, B TOM YHCIIE HAaBBIKOB 0€30MacHOTO TOBEJICHUS B
HNuTepHeT-cpenie, TOTOBHOCTh K PAa3HOOOpPA3HOW COBMECTHOM JAESTENBHOCTU MPU
BBITIOJIHEHUU Y4E€OHBIX, MO3HABATENbHBIX 3aJlad, CO3JaHUU Y4eOHBIX MPOEKTOB,
CTpEMJICHHE K B3aMMONOHMMAHUIO W B3aWMOIOMOIIM B MPOIECCE ATOM yueOHOI
JIEATEeIIbHOCTH, TOTOBHOCTh OLICHMBaTh CBOE TMOBEACHUE M IOCTYNKH CBOMX
TOBapUIIEH C TMO3UIIMU HPABCTBEHHBIX W IMPABOBBIX HOPM C YUYE€TOM OCO3HAHUS
MOCJIE/ICTBUN MOCTYTIKOB;

4) IeHHOCTEW HAyYHOTO IMO3HAHMS:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUYECKHUX TMPEACTABICHUN 00 HMH(pOpMAIUH,
UH(OPMAIIMOHHBIX npolieccax u UH(OPMAIIMOHHBIX TEXHOJIOTHUSIX,
COOTBETCTBYIOIIUX COBPEMEHHOMY YpPOBHIO Pa3BUTHS HayKd W OOIICCTBEHHOM
MIPAKTUKHA M COCTABIISIOMNX 0a30BYI0 OCHOBY JIUIS TIOHMMAHHMS CYIITHOCTH HAyYHOMN
KapTUHBI MHPA;

UHTEpeC K OOYYCHHI0O W TO3HAHUIO, JFO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHHUIO, OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH H
ypOBHS 00y4YCHHS B TajbHEHIIIEM;

OBJIQZICHME OCHOBHBIMH HAaBbIKAMH HCCIJIEOBATEIbCKON JESTEIbHOCTH,
YCTAaHOBKA HA OCMBICJIICHHE OIbITa, HAOMIONCHUN, MOCTYNKOB M CTpPEMIICHHE
COBEPIICHCTBOBATh IyTH JOCTIIKEHUS WHAWBHIYaTbHOTO W KOJUIEKTHBHOTO
Onaromnosyuus;

chopMUPOBAHHOCTh WH()POPMAIIMOHHOW KYJIBTYPhl, B TOM YHCJIC€ HABBIKOB
CaMOCTOATENILHON PabOThl ¢ Y4EOHBIMU TEKCTaMH, CIPABOYHOU JUTEPATypOH,
pa3HOOOpa3HBIMU CpEACTBAMHU WH(DOPMAITMOHHBIX TEXHOJIOTHH, a TakKe YMEHUS
CaMOCTOATEIILHO OTPEEIATh e CBOEro OOY4eHHs, CTAaBUTh M (HOPMYIUPOBATH
uisi ce0si HOBBIE 3a/a4Ml B ydyeOe W MO3HABATEIbHOW JESITEIbHOCTU, Pa3BUBATH
MOTHUBBI U HHTEPECHI CBOEU MO3HABATEILHON JEATEIIBHOCTH;



5) dopmMupoBaHUs KyIbTyphI 310POBB:

OCO3HAHHUC NICHHOCTHU JKHN3HHM, OTBCTCTBCHHOC OTHOIICHUC K CBOCMY
300POBbIO, YCTAHOBKA Ha BHOpOBBIﬁ 06pa3 ZKHM3HHM, B TOM YHCJIC H 3a CUCT
OCBOCHHUA H CO6J'IIOI[€HI/ISI Tp€6OBaHI/Iﬁ Oe3omacHoOM OKCILTyaTallii CpCacCTB
I/IHCI)OpMaI_[I/IOHHBIX N KOMMYHUKAIMOHHBIX TGXHOHOFHﬁ;

6) TPyZ1OBOTO BOCIIUTAHUSL:

WHTEpPEC K TNPAKTHYECKOMY H3y4deHUI0 Tmpodeccuidi W Tpyda B cdepax
po¢eCCHOHATLHOM JCATCIIBHOCTH, CBSI3aHHBIX C UH(HOPMATHKOH,
IPOrpaMMHUpPOBaHUEM W WHQPOPMAIIMOHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMHU Ha
TOCTIKEHUSAX HAyKd WH()OPMATHKU ¥ HAYYHO-TEXHUYECKOTO TIPOrpecca;

OCO3HAHHBI BBIOOP U  TOCTPOECHHWE HWHAUBUAYAJIBHOH  TpPAaEKTOpUU
0o0pa3oBaHUs ¥ JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX W OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTE;

7) KOJIOTUYECKOTO BOCITUTAHMS:

OCO3HaHUE MIOOATBHOIO XapakTepa 3KOJIOTMYECKUX MpOOJIEM U MyTed HX
pelieHuss, B TOM 4YHCIE€ C YYETOM BO3MOXKHOCTEH HWH(POPMAIIMOHHBIX U
KOMMYHHUKAILIMOHHBIX TEXHOJIOTUIA;

8) ajantauuu OOydYarolIerocs K HM3MEHSIOMIMMCS YCIOBHUSIM COLMAIbBHON U
MIPUPOJHOM CPEBI:

OCBOEHUE OOYyYaIOIIUMHKCS COLMAIBHOTO OMbITa, OCHOBHBIX COLMATbHBIX
poJiel, COOTBETCTBYIOIIMX BEAYyILIEH AESTENbHOCTH BO3pacTa, HOPM M IpPaBHI
OOLIECTBEHHOTO MOBEACHUS, (POPM COLMATIBHOM KM3HU B IPYIIAX U COOOIIECTBAX,
B TOM YHUCJIE CYLIECTBYIOIIMX B BUPTYyaJIbHOM IIPOCTPAHCTBE.

148.6.3. MeranpeameTHble  pe3yabTaTbl  OCBOCHHSI  IPOTrpaMMbl IO
nH(OPMATUKE OTPAXKAIOT OBIAJCHUE YHUBEPCATbHBIMU YUYEOHBIMU NEUCTBHUSIMU -
MO03HABATEILHBIMH, KOMMYHUKATUBHBIMH, PETYISTUBHBIMH.

148.6.3.1. OpnageHue yHHUBEPCAIbLHBIMH YYCOHBIMU ITO3HABATEIbHBIMU
NEUCTBUSIMU:

1) 6a3oBBIC JIOTUYECKHUE ACHCTBUS:

YMCHHUC OHNpCACIATL IOHATUSA, CO34aBaTb 0606IHCHI/I$I, YCTaHABJINBATb
aHaJIoruu, KJ'IaCCI/I(i)I/IL[I/IpOBaTb, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBaHHUA H



KpUTCpUn IJIs1 I(JIaCCI/I(I)I/IKaHI/II/I, YCTAaHABJIMBATh MPUYINHHO-CICACTBCHHBLIC CBA3H,
CTPOUTDH JIOTHYCCKHUC PACCYKACHUSA, IIPOBOJUTH YMO3AKIIIOYCHUA (I/IHIIYKTI/IBHI)IC,
ACAYKTHUBHBIC U I10 aHaJIOFI/IH) " BBIBOJBI,

YMCHHUC CO3daBaTb, IIPHUMCHATL U HpCO6p3.30BI>IBaTI) 3HaKM U CHMBOIJIBI,
MOZACIN U CXCMBI JIJIsI PCHICHUA y‘—IC6HBIX H ITI03HAaBAaTCJbHbBIX 3a/1a4,

CaMOCTOSITENIbHO BBIOMpATh CIoco0 pelieHus y4eOHOM 3amadu (CpaBHUBAThH
HECKOJIbKO BapHaHTOB pEIIEHUs, BBHIOMpaTh Haunboliee MOAXOMSAIIMNA C y4eToM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

2) 0a3o0BEIC HCCICOAOBATCIIbLCKHUC ,HGfICTBHfIZ

dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIUE pPa3pblB MEXKIy pealbHbIM U
JKEJIaTeIbHBIM COCTOSIHUEM CUTyalluu, 00BEKTa, U CAMOCTOSTEILHO YCTaHABIUBAThH
HCKOMOE U JaHHOE;

OLICHUBAaTh Ha MPUMEHUMOCTb U JI0CTOBEPHOCTh MH(POPMALIUIO, MOTYYEHHYIO
B XOZI€ UCCJIENOBAHUS;

MIPOTHO3UPOBATh BO3ZMOKHOE JajJbHEMIEe pa3BUTHE MPOLECCOB, COOBITUI U
UX TOCJEICTBUS B QHAJIOTMUYHBIX WJIM CXOJHBIX CUTyalUsiX, & TaKXe BBIJBUTATb
IPEINOJI0KEHHS 00 X PA3BUTUU B HOBBIX YCIOBUAX M KOHTEKCTAX.

3) pabora ¢ nHbOpMALIHEIA:

BBIABJISITH AeUUIUT WHPOpMalMM, JAHHBIX, HEOOXOJUMBIX [JIs PEIICHUS
MOCTaBJICHHOM 3a/1a4M;

MPUMEHATH PA3JIUYHBIE METOJIbI, MHCTPYMEHTBI M 3alpPOChl MPU MOUCKE U
orOope WH(pOpMaMK WM JAHHBIX W3 MCTOYHUKOB C YYETOM MPEIJIOKEHHOMN
y4eOHOM 3a71au 1 33JJaHHBIX KPUTEPHUEB;

BBHIOMpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATh ¥  HHTEPIPETUPOBATH
nH(OPMAIINIO PA3IMYHBIX BUIOB U (POPM MpeCTaBICHUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAaJbHYIO  (OpMYy  MpencTaBICHHS
uHOpMallMM U WUTIOCTPUPOBATh pEIIaeMble 3aJlaud HECIOKHBIMU CXeMaMu,
JTuarpaMMaMu, WHOM Tpadukoi U MX KOMOMHALIMSIMU;

OLICHMBAaTh HAJAEKHOCTh HMHGPOPMALMU 1O KPUTEPUSIM, MPEAJIOKEHHBIM
YUUTEJIEM WU CPOPMYIMPOBAHHBIM CAMOCTOATEIBHO;

3¢ (dEeKTUBHO 3aTIOMUHATh U CUCTEMATU3UPOBATH UH(OPMAIHIO.



148.6.3.2. OsnazeHue yHUBEPCAIbHBIMH Y4YEOHBIMH KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

1) oGmieHue:

COMOCTABIISITh CBOM CYXKJICHHS C CY)KICHHUSIMHU JIPYTMX YYaCTHHUKOB JIHAJIOTa,
OoOHapy»XUBaTh PA3JTMYHUE U CXOICTBO MO3UITNN;

MyOTMYHO MPEACTABIATh PE3YJbTaThl BHITIOJTHEHHOTO OMBITAa (IKCTICPUMEHTA,
UCCIIEIOBaHUS, POEKTA);

CaMOCTOSATENIbHO BBIOMpATh (opmMar BBICTYIUIGHHS C Y4Y€TOM 3ajad
pe3eHTalM U OCOOEHHOCTEN ayAUTOPUU U B COOTBETCTBUM C HUM COCTaBJIAThH
YCTHBIE ¥ IUCbMEHHBIE TEKCTHI C UCITOJIB30BAHUEM WLIFOCTPATUBHBIX MaTePUAIOB.

2) COBMECTHAs IESATEIBbHOCTD (COTPYIHHUYECTBO):

IIOHMMATh W MCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW W WHAUBUIYAIbHON
paboOThl NpH PEIIEHUH KOHKPETHOW NpoOJieMbl, B TOM 4YHCIIE€ MpPU CO3JaHUU
MH(OPMALIMIOHHOTO IPOAYKTA;

MPUHUMATh 1I€JIb COBMECTHOM HMH(POPMALMOHHOW NEATENbHOCTU 1O cOopYy,
oOpaboTke, mepenade, Gopmanuzanuu WHGOOPMAIMK, KOJUIEKTUBHO CTPOUTH
JEHCTBUS 10 €€ TOCTHKCHUIO: PACHpPEAeNsiTh POJIH, JIOTOBAPUBATHCS, OOCYKIATh
IPOIIECC U Pe3ybTaT COBMECTHOM PabOTHI;

BBINOJIHATh CBOKO 4acThb padoThl ¢ HMH(OpManued HUiu HHMOPMAUOHHBIM
INPOAYKTOM, JIOCTUTas Kauye€CTBEHHOIO pe3yibraTa MO CBOEMY HAIMpAaBICHUIO U
KOOPJAMHHUPYS CBOU JEHCTBUSA C APYTUMH YJI€HAMU KOMAaH/IbI;

OIIEHMBATh KaY€CTBO CBOETO BKJIaja B OOIMIMI MHPOPMAIIMOHHBIM MPOIYKT MO
KPUTEPUSIM, CaMOCTOSITEJIBHO chopMyITUpOBaHHBIM Y4YaCTHUKAMU
B3aUMOJICHCTBUS;

CPaBHUBATh PE3YJIbTaTbl C HWCXOJHOW 3aJa4ed M BKJIQJ KaXKIOINO0 4JIEHA
KOMaHJIbI B JOCTMDKCHHE PE3ylIbTaToOB, pa3leisaTh c(epy OTBETCTBEHHOCTH U
MPOSIBJIAITH TOTOBHOCTH K MPEAOCTABICHUIO OTYETA MEPE]l TPYMIIIOHN.

148.6.3.3. OsBnajgeHue YHUBEPCAIBbHBIMU Y4YEOHBIMU  PETYJISATUBHBIMU
EUCTBUSIMU:

1) camoopranuzanusi:

BBISIBIISITh B JKU3HEHHBIX W YYEOHBIX CHTYyalUsX MpoOJeMbl, Tpelyromue



peLIeHHS;

OPUEHTHUPOBATHCS B  PA3IMYHBIX [OAXOAAX K TMPUHATHIO pElICHUH
(MHAMBUAYaTbHOE MPUHSITHE PEUICHUH, MPUHATHE PEIICHUN B TPYIIIE);

CaMOCTOSITEJIbHO COCTABJISITh QJITOPUTM pEIIeHUs 3afayu (WM €ro 4acTh),
BBEIOMPATh CIIOCOO pelIeHUs y4eOHOW 3a/a4d ¢ YY4ETOM HMEIOIIUXCS PECypCoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh INpeajlaraeMble BapUaHTHI
peLIeHN;

COCTaBJATh IUIAH JEHCTBHHA (IUIaH peanu3aliid HaMEYEHHOrO aJropuTMa
pelIeHUs1), KOPPEKTUPOBATh MPEIIOKEHHBIM aJrOpUTM C YYETOM IMOJIy4EHHUS
HOBBIX 3HaHUM 00 U3y4aeMOM OOBEKTE;

IPOBOAUTH BBHIOOP B YCJIOBHUSX MPOTHBOPEUMBOM HHpOpMAIUU U OpaTh
OTBETCTBEHHOCTb 32 PEILCHHUE.

2) caMOKOHTPOJIb (pediekcus):
BJIaJIETh CIOCOOaMH CAaMOKOHTPOJISl, CAMOMOTHBAIINH U pe(IeKCHH;
JlaBaTh OIICHKY CUTYAIlMH | MpeAJiararh IJiaH e N3MCHCHHS,

YUHUTHIBATh KOHTCKCT U MPEABUACTh TPYAHOCTH, KOTOPBIC MOTYT BO3HHUKHYTh
IpU  pEIICHUU YYCOHOM 3ajayM, aJanTHPOBaTh pEIICHWE K MEHSIOIIMMCS
00CTOSITEILCTBAM;

OOBSICHATh ~ NPUYMHBI  JTOCTHKEHUS  (HEOOCTH)KEHMSI)  pe3yJbTaroB
MH(OPMAIIMOHHOHN JI€SITEIbHOCTH, 1aBaTh OLUEHKY MPUOOPETEHHOMY OMBITY, YMETh
HAXOJIUTh MO3UTUBHOE B MPOU3OIIEIIEH CUTYallUN;

BHOCUTb KOPPCKTHBLI B ACATCIBHOCTbL Ha OCHOBE HOBBIX 06CTO${TCHBCTB,
HN3MCHUBIINXCS CHTyaL[HI;'I, YCTaHOBJICHHBIX OHII/I6OK, BO3HHUKIITNX pr,Z[HOCTeI;'I;

OIICHUBATh COOTBETCTBUE PE3YJbTATa LEIU U YCIOBHSIM.
3) SMOIMOHAJIbHBIN UHTEIJICKT:

CTaBUTH ceOS Ha MECTO JPYroro 4es0BeKa, MOHUMATh MOTHBBI M HaMEPEHUS
JIPYTOTO.

4) npuHsATHE ce0s U IPYTUX:

0CO3HaBaTb HCBO3MOXXHOCTb KOHTPOJIIMPOBATH BCC BOKPYI' AAXKEC B YCJIOBHAX



OTKPBITOTO JOCTyNA K JIFOOBIM 00beMaM HH(pOpMAIIIH.

148.6.4. IIpenMeTHBIC pe3ybTaThl OCBOCHHS ITPOTPAMMBI 110 MH(POPMATHUKE Ha
YPOBHE OCHOBHOTO O0IIIET0 00pa3oBaHUsl.

148.6.4.1. K xonmy oOydyenus B 7 Kjgacce y oOywaromerocs OyayT
c(hOpMHUPOBAHBI YMEHUS

MOSICHATH HAa MPUMEPAX CMBICT MOHATHH "uHpopmarms", "uHGOpManOHHBIN
nporecc”, "oOpaboTka wunHpopmaruu", "xpaneHnwe wuHbopManuu', 'mepenada
uHpopmarun";

KOJUPOBAaTh W  JEKOAUPOBAaTH COOOIIEHUS O 3aJaHHBIM IpPaBHUIIAM,
JIEMOHCTPUPOBATh TOHUMAHUE OCHOBHBIX MPUHIIUIIOB KOAUPOBAHUS HUH(POPMAIIUU
Pa3IMYHON MPUPOJIBI (TEKCTOBOM, IpaPUUECKOM, ay/Ino);

CpaBHUBATh JJIMHBI COOOIICHM, 3alMCaHHBIX B pa3JIMYHBIX aj(aBHUTAX,
ONEpUpPOBATh EIMHULAMHA H3MEPEHUS HH(OPMALMIOHHOTO 00BEMa U CKOPOCTH
nepeaadn JaHHbIX;

OIICHWBATh W CPaBHUBATh pPa3MEPbl TEKCTOBBIX, TpadUUECKHX, 3BYKOBBIX
daiinoB u Buaeodaityios;

IIPUBOJUTH TPUMEPHI COBPEMEHHBIX YCTPOMCTB XPaHEHUs U Nepeaadyu
uH(dOpMaIIK, CPABHUBATH UX KOJMYECTBEHHBIC XapaKTEPUCTHUKU;

BBIACIIATE OCHOBHBIC 3Tallbl B MCTOPHMHM W IIOHMMATb TCHACHIIMU PAa3BUTHUA
KOMITIBIOTCPOB U ITPOIPaAaMMHOIO 06€CH€‘ICHI/IH;

MOJIy4aTh W UCIOJIb30BaTh MH(POPMAIIMIO O XapaKTEPUCTHKAX MMEPCOHAIBHOIO
KOMITBIOTEPA M €r0 OCHOBHBIX 3JIEMEHTaX (Ipoleccop, OMNEepaTUBHAs MaMsTh,
JOJITOBPEMEHHAs MMaMsTh, YCTPOKWCTBA BBOJA-BbIBOJIA);

COOTHOCHUTH XapaKTEPUCTHUKHA KOMITBIOTEpA C 3aJadyaMH, PEIIacMbIMH C €ro
ITOMOIIIBIO;

OPUEHTHUPOBATHCSI B HEPAPXUUYECKOM CTPYKType (DailyloBOMl  CHCTEMBI
(3anuceiBaTh mMosHOE MM (aina (karajora), myTh K ¢ainy (karajiory) mo
MMEIOIIEMYCsl ONMMCAHUIO (PANIOBOM CTPYKTYpPbl HEKOTOPOTO MHGOPMAIMOHHOTO
HOCHUTENS);

pabotatb ¢  (ailIoBOM  CHCTEMOM MEPCOHATBHOTO  KOMIBIOTEpAa C
UCTIONIb30BaHNeM rpaduyeckoro uHTEpdeiica, a UMEHHO: CO3/1aBaTh, KOUPOBATH,



nepeMenarb, NepeuMeHOBBIBaTh, YAAIATh M apXHWBUPOBATH (paillibl U KaTajorwy,
MCITI0JIB30BATh AHTUBUPYCHYIO IPOIPAMMY;

MpCACTAaBIITh PC3YIIbTAThI CBOCH ACATCIBHOCTU B BUAC CTPYKTYPHPOBAHHBIX
HIITIOCTPUPOBAHHBIX TOKYMCHTOB, MYHBTHMGHHﬁHBIX HpGBCHTaHHﬁ;

uckath uHpopmaruio B HTepHere (B TOM YUCIE MO KIIOYEBHIM CJIOBaM, IO
U300paKEHUI0), KPUTUYECKA OTHOCHUTHCS K HaAWJAEHHON MH(OpMaIuu, 0Cco3HaBas
OMACHOCTh [UJISl JIMYHOCTM M OOIIECTBAa PACIPOCTPAHEHUS BPEIOHOCHOM
uHbOpMAINH, B TOM YHCJI€ IKCTPEMUCTCKOTO U TEPPOPUCTUUYECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJIpECOB BEO-PECYPCOB;
UCIIO0JIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIUI;

coOmoaark TpeOoBaHMsI 0O€30MACHON SKCIUTyaTallUM TEXHUYECKHUX CPENICTB
MH()OPMAIIMOHHBIX M KOMMYHUKAllMOHHBIX TEXHOJIOTHM, COOMIOAATh CETEBOU
ATUKET, 0a30Bble HOPMbI HMHMOPMAIMOHHOW H3THKM W MpaBa NOpU padoTe cC
NPUWIOKEHUSIMU Ha JIOOBIX yCTpoiicTBax U B MHTepHeTe, BhIOUpaTh O€30IacHbIe
CTpaTeruy MOBEJICHUS B CETH;

[IPUMCHATL  MCTOIbI HpO(I)I/IJ'IaKTI/IKI/I HCTAaTUBHOI'O  BJIIMAHHUA  CPCIACTB
I/IH(I)OpMaI_[I/IOHHBIX u KOMMYHHKAITMOHHBIX TEXHOJIOT UM Ha 300POBBC
I1OJIB30BaTCJIA.

148.6.4.2. K xoHumy oOyuenuss B 8§ Kiacce y oOydaromerocs OyayT
c(hopMUpOBaHbI YMEHMUSI:

IIOACHATDH Ha npuMepax pasimuunsa MCKOY IO3UIIMOHHBIMHA n
HCTIO3UIIMOHHBIMH CUCTCMAaMH CUUCIICHUA,

3aluChiBaTh W CpaBHHMBaTh I1enble uuciaa oT 0 go 1024 B pa3auyHbIX
MO3UIIMOHHBIX CHCTEMax CYHucClIeHus (C ocHoBaHUAMHU 2, &8, 16), BBINOJHSATH
apudMeTHICCKHE OTICpalK HaJl HUMHU;

pacKpbIBaThb CMBICH TMOHATHM '"BbICKa3biBaHWE", 'jnormyeckas onepanus',
"JI0THYECKO€E BBIpAXKEHUE";

3alMMCBIBATE JIOTHYCCKHEC BBIPAXKCHUSA C HCIIOJIb30BAHUCM OU3BIOHKIHNH,
KOHBIOHKIWMKW M OTpHUIAHHA, OHNPCACIATL MCTHHHOCTb JIOTMYCCKHX BBIpa)KeHI/Iﬁ,
CCJIM U3BCCTHLI 3HAYCHNA HMCTUHHOCTHU BXOISAIONX B HCI'O NMCPEMCHHBLIX, CTPOUTH
Ta6JII/IHbI HUCTHUHHOCTH AJIA JIOTHYCCKHUX BBIpa)KCHI/II\/'I;



pacKkpbIiBaTh CMbICT MNOHATUM "ucnomuurtens', "amroputm", "mporpamma',
MOHUMAs Pa3HUILY MEXK]y YIOTpPEOIEHUEM 3TUX TEPMUHOB B OOBIJICHHOW pEYH U B
uH(popMaTuke;

OMKCHIBATh AJTOPUTM PEIICHUS 3a/1a49M Pa3IMYHBIMHU CIIOCOOAMH, B TOM YHCJIS
B BHJIE OJIOK-CXEMBI;

COCTaBIISITh, BBIMIOJHATH BPYUHYIO U Ha KOMITBIOTEPE HECTIOKHBIC aJITOPUTMBI
C UCIOJb30BAHUEM BETBJICHUNW U I[UKIOB JJIs YOPaBICHUS WCIOJHUTEISIMH,
TakuMu, kKak "Pobot", "Uepemamka", "UeprexHuk";

UCIIOJIb30BaTh KOHCTAHTHI W TEPEMEHHbIC PA3JIMYHBIX THUIOB (YHUCIOBBIX,
JIOTUYECKHUX, CUMBOJIBHBIX), @ TAKXKE COJEPKAIllMe UX BBIPAKECHUS, UCIOJIb30BATh
oTepaTop MPUCBAUBAHUS;

HCIIOIB30BaTh MPHU pa3pabOTKe MporpaMM JIOTHYECKUE 3HAYCHUS, ONlepallud U
BBEIPKEHHUS C HUMU;

AHAJIM3UPOBATL NIPCAJIOKCHHBIC AJITOPUTMBI, B TOM YHCJIC OIPCACIIATh, KaKUC
PpE3yibTaTbl BO3MOKHEI ITPHU 3aIaHHOM MHOKCCTBC MCXOHBIX 3H21‘-ICHHI>1;

co3lMaBaTh U OTJ@XHUBaTh MPOTPAaMMBI HA  OJAHOM M3  SI3BIKOB
nporpammupoBanust  (Python, C++, Ilackans, Java, C#, IlxonbHbIN
AnTOpUTMHUYECKUN SI3BIK), pealU3yIOMIUe HECTOXKHBIE aJTOPUTMbI 00PaOOTKU
YUCJIOBBIX JIAHHBIX C WCIIOJIb30BAHMEM IIMKJIOB W BETBICHWUW, B TOM YHCIIC
peanu3yroniue IpoBEPKY AETMMOCTH OJHOTO IIEJIOTO YMCia Ha JIPYroe, MPOBEPKY
HATypaJbHOTO YHCIIa Ha MPOCTOTY, BBIJCICHUS ITU(P U3 HATYPATbHOTO YHCIIA.

148.6.4.3. K xoHumy oOyuenuss B 9 kiacce y oOydaromerocss OyayT
c(hOpMHUPOBAHbBI YMEHUS:

pa3OMBaTh 3a/Ja4M Ha TOJ3a/a4H, COCTABIIATH, BBIMOJIHATH BPYYHYIO U Ha
KOMIIBIOTEPE HECIIOKHBIC aJITOPUTMBI C HMCIIOJIB30BAHUEM BETBJICHUMN, ITUKIOB U
BCIIOMOTATENIbHBIX AJTOPUTMOB JUISL YNPABICHUS WCTOTHUTEISIMU, TAaKUMHU Kak
Po6ort, Yepenarika, YepTeKHUK;

COCTAaBJIITh U OTJIAXKUBATh MPOTPAMMBI, PEATU3YIOIINE TUIIOBBIC aJTOPUTMBI
00pabOTKU YHCIOBBIX TOCJEAOBATEILHOCTEH WM OJHOMEPHBIX YHCJIOBBIX
MacCHBOB (TOMCK MAKCUMYMOB, MUHUMYMOB, CYMMbI HJIH KOJTUYECTBA 3JIEMEHTOB C
3aJIaHHBIMU CBOMCTBAMH) Ha OJTHOM M3 SI3BIKOB TiporpammupoBanus (Python, C++,
[Tackans, Java, C#, [lIkonbHbIH ATTrOpuTMUYECKUN SA3BIK);



pPacKpbIBaTh CMBICT MOHATUH "Mozens", "MoaenupoBaHue", ONpeaessiTh BUIbI
MOJICJICH, OIIEHUBATh COOTBETCTBUE MOJICTH MOJCIUPYEMOMY OOBEKTY U IEsIM
MOJICJIMPOBAHMS;

UCIOJIb30BaTh rpapl M AEPEeBbsl JJII MOACIUPOBAHUS CHUCTEM CETEBOM U
UEPAPXUUYECKON CTPYKTYPBI, HAXOIUTh KpaTyaliiuii myTh B Tpade;

BBIOMpATh CIIOCOO MpEACTaBICHUS JAaHHBIX B COOTBETCTBUU C MOCTABICHHOM
3ajauedt  (TaOmuIBl, CXeMbl, TrpaduKd, [OUarpaMMbl) C HCIOJIb30BaHUEM
COOTBETCTBYIOIIMX IPOrPaMMHBIX CPEACTB 00pabOTKH JaHHBIX;

UCIIOJIb30BaTh  AJIGKTPOHHBIE TaOMMIBI  JUisi  OO0paOOTKM, aHaidu3a |
BU3YyaJIM3allUd YHUCJOBBIX JaHHBIX, B TOM 4YHCJE C BBIJCJICHUEM JUana3oHa
TaOJIUIIBI ¥ YIIOPSAOYMBAHUEM (COPTUPOBKOM) €T0 3JIEMEHTOB;

CO3/1aBaTh U MPUMEHSAThH B AJIEKTPOHHBIX TaOIULAX (POPMYIbI JUIsl pACUETOB C
UCIIOJIb30BAHUEM BCTPOEHHBIX apU(METUYECKUX (PYHKIHUI (CyMMUpOBaHUE U
MOJICYET 3HAYCHHI, OTBEYAIOUIUX 3aJJaHHOMY YCJIOBHIO, CPEIHEE apu(PMETHUECKOE,
MMOMCK  MAaKCUMaJIbHOTO M  MHHHUMAaJIbHOTO  3HA4Ye€HHs),  aOCOIIOTHOM,
OTHOCHTEJIbHOM, CMEIIaHHOM aJpecaliiy;

UCIIOJIb30BaTh JJIEKTPOHHBIC TAOMUIBI JUISI YUCJICHHOTO MOJCIUPOBAHUS B
MPOCTHIX 33j7[a4aX U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

WCIIONb30BaTh ~ COBPEMEHHBIE  WHTEPHET-CEPBUCHI (B TOM  4YHCIE
KOMMYHHUKAIIMOHHBIE CEPBHUCHI, O0OJIayHbIe XpaHWIWIIA JAHHBIX, OHJIAWH-
nporpaMmbl  (TEKCTOBbIE M TpaUUECKUe PENAKTOPbI, Cpelnbl pa3pabOTKu)) B
yueOHOW 1 TTOBCETHEBHOM JIEATEIBHOCTH;

OPUBOANUTH MPHUMEPHl HCIOJIB30BaHUS T'€OMH(OPMALMOHHBIX CEPBUCOB,
CEpBHCOB TOCYAApCTBEHHBIX YCIYT, 0Opa3oBaTelbHBIX CEpBUCOB VHTEepHEeTa B
yueOHOW U TOBCETHEBHOM IS TEIBHOCTH;

MCIIOJIb30BaTh PA3IMYHBIC CPEACTBA 3aIIUTHI OT BPEIOHOCHOTO MPOTPAMMHOTO
oOecrnieueHus, 3alUIIATh NIEPCOHATBHYIO 2 YENIZ oT
HECAHKIIMOHUPOBAHHOTO JIOCTYIa M €ro IMOCISACTBUN (pasmaIicHus, MOJIMCHBI,
yTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKHUX W COIHAIBHO-
TICUXOJIOTHYECKUX  aCMEKTOB  HUCIOJb30BaHWS ceTtu  MHTepHeT  (ceTeBas
AHOHMUMHOCTB, ITUGPOBOH Clie/, AyTECHTUYHOCTh CYOBEKTOB U PECYPCOB, OMTACHOCTh
BPEJIOHOCHOTO KOJIa);

pacrno3HaBaTh MOMBITKU U MPEAYNPEKIaTh BOBICUCHHE CE0sl U OKPYKAIOIINUX



B JICCTPYKTHBHBIC M KpPUMHUHAIbHBIC (DOPMBI CETEBOW AKTUBHOCTH (B TOM YHCIIE
KHOEepOYIUTUHT, (DUIITHHT).

148.7. B ¢denepanbHBIX W PETHOHANBHBIX MPOLEAYpax OICHKH KadyecTBa
0o0pa30BaHUs HCIONB3YEeTCSl TiepedeHb (KOMU(UKATOP) pacHpeeICHHbIX —II0
KJlaccaM TPOBEpPAEMBIX TpeOOBaHMII K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTeIbHONW MPOTPaMMbl OCHOBHOTO OOIIETO OOpa30BaHUS W 3JIECMEHTOB
coZiepaHwusI 10 MH(POPMATHKE.

Tabnuia 12

[IpoBepsiembie TpeOOBaHUS K pe3yJIbTaTaM OCBOEHHUS OCHOBHOM
o0pazoBarebHOM nporpammel (7 Ki1acc)

Kon IIpoBepsieMble MpEeIMETHBIC PE3yIbTaThl OCBOCHUS OCHOBHOU
IIpoBEPSAEMOT | 00pa30BaTEIIHLHOM MPOrPaMMbl OCHOBHOT'O 001IIeT0 00pa30BaHMs
0 pe3yJbTara

1 [To Teme "lludposas rpamoTHOCTH"
1.1 [losicHATh Ha mnpuMepax CcMbICH TOHATUH "uHoOpmarms",
"undopmarmonnsi  mporecc”, "oOpaboTka wuHpOpMalUu",

"xpanenue nHpopmaruu', "nepenada napopmarn"

1.2 [IprBOOUTE TIPUMEpPBI COBPEMEHHBIX YCTPOWCTB XPAaHEHUS M
nepegayd MHGOpMAlMU, CpaBHUBaTb MX KOJIMYECTBEHHBIC
XapaKTEPUCTUKHU

1.3 [lony4yarh ¥ MCHOJIB30BaTh MH(MOPMALMIO O XapaKTEPUCTUKAX
IIEPCOHAJIBHOTO KOMIIBIOTEPA W €r0 OCHOBHBIX JJIEMEHTAX
(npoueccop, omepaTtuBHAs MaMsATh, JAOJITOBPEMEHHAs NaMSTh,
YCTpOICTBA BBOJIA - BHIBOZA)

1.4 COOTHOCUTDh  XapakTepUCTHKH KOMIBIOTEpA C  3aJadyami,
pelaeMbIMU C €r0 OMOUIBIO

1.5 OpueHTHpOBaTbCS B HEpPAPXMUECKOM CTpPYKType (aitnoBoi
CUCTEMBI (3amuChIBaTh MOJHOE MMs (haiina (karaiora), myTh K
¢aitny (katajory) mo HMeIOLIEMycs ONHCAHUIO (HalIoBOM
CTPYKTYpPbI HEKOTOPOTO MH()OPMAITMOHHOTO HOCUTEJS)

1.6 PaGotars c (aittoBO¥ CHCTEMOI TTEPCOHATILHOTO KOMITHIOTEPA C




UCIIOJIb30BaHHEeM  rpaduyeckoro  uHTepdeica:  co3naBaTh
(korupoBarhb, TNEpeMellarb, IEPEUMEHOBBIBATh, YAAIATh U
apXWBHPOBATh daiiner w  Karaorw, UCIIOJIb30BATh
AHTUBUPYCHYIO [TPOrpamMmy)

1.7

Wckarp undopmarnuio B IHTepHeTE (B TOM YHUCIIE MO KIIFOYEBBIM
CIIOBaM, MO M300paKE€HUI0), KPUTHUYECKH OTHOCUTBHCA K
HalCHHON HH(OpPMAaIIMH, 0CO3HABATH OMIACHOCTH ISl TMYHOCTH
U o0IecTBa pacnpoCTpaHeHUsI BPEIOHOCHON WH(pOpMaluu, B
TOM YHCJIE SKCTPEMUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa

1.8

[ToHuMaTh CTPYKTYpy aJIpecoB BEO-peCypcoB

1.9

Hcnonns3oBaTth COBPEMECHHBIC CEpPBUCHI WHTEPHET-
KOMMYHUKAIUH

1.10

CoOmronars TpeOoBaHUS Oe3omnacHO AKCILTyaTaluu
TEXHUYCCKUX CpEICTB HH(pOPMAIIMOHHBIX u
KOMMYHUKAITMOHHBIX TEXHOJIOTHH, COONIONATh CETEBOM ITHUKET,
0a30BbIe HOPMBI HH(DPOPMAITMOHHON ATUKHU U IIpaBa Mpu padoTe ¢
NPWIOKEHUSIMU Ha JIOOBIX yCcTpoWcTBax M B VIHTepHere,
BBIOMpaTh O€30TaCHbBIE CTPATETHH MOBEACHUS B CETH

1.11

HpI/IMeHHTB MCTOOBI HpO(l)I/IJ'IaKTI/IKI/I HCTAaTUBHOI'O BJINAHUA
CpCacTB I/IHq)OpMaI_[I/IOHHBIX N KOMMYHHUKAIIHOHHBIX TEXHOJIOT UM
Ha 300POBLC I10JIB30BATCIIA

ITo Teme "TeopeTnueckne 0CHOBbI HHGOpPMATUKH"

2.1

KomupoBarb u JexoaMpoBaTh COOOIIEHUS 1O 3a/JaHHBIM
npaBWjiaM,  JEMOHCTPUPOBAaTh  TOHMMaHWE  OCHOBHBIX
NPUHIIUAIIOB KOTUPOBAHUS WHMOPMAIMK Pa3IMYHON TPUPOIBI
(TexcToBOM, rpaduueckoi, ayano-)

2.2

CpaBHMBaTh JJIMHBI COOOILECHUN, 3aMMCAHHBIX B Pa3IMYHBIX
angaBuTax, OIepUpOBAThH eIMHULIAMU U3MEepEeHus
UH(OPMALIMOHHOTO 00beMa U CKOPOCTH MePEeAaYM TaHHbIX

2.3

OrneHnBaTh U CpPaBHUBATH Pa3MEpPbl TEKCTOBBIX, TPadUUECCKUX,
3BYKOBBIX (DailJIoB U BueoPailios

ITo Teme "UndopmarmonHsie TeXHOIOTHN"




3.1

[IpencraBnars pe3ynbTaThl CBOEH JIESITEIBHOCTH B BHUIE
CTPYKTYPUPOBAHHBIX UJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIBTUMEIUMHBIX TPE3CHTALUN

Tabmuma 12.1

[IpoBepsiemble 3MeMEHTBI cofepkanus (7 Kaacc)

Kon

[IpoBepsieMblii 3IEMEHT COiepKAHUS

Hudposas rpaMOTHOCTH

1.1

KomnbroTep - yHUBEpCaTbHOE BBIYMCIHUTEIBHOE YCTPOMCTBO,
pabotaromiee 1Mo nporpamme. THIIBI KOMIIBIOTEPOB: INEPCOHAJIbHBIE
KOMIIBIOTEPBI, ~ BCTPOCHHBIE  KOMIIBIOTEPHI,  CYNEPKOMIIBIOTEPHI.
MoOunbHble ycTporicTBa. TexHuka 0€30MacHOCTH U MpaBuiia pabOThI
Ha KOMITBIOTEpE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMITbIOTEpa U X HazHadeHue. [Ipoueccop.
OneparuBHass W JOJITOBPEMEHHAS MaMsATh. YCTPOWCTBA BBOAA W
BbIBO/Ia. CEHCOpHBIN BBOJ, JarTdydKH MOOWJIBHBIX YCTPOMCTB,
CpelcTBa OMOMETPUYECKOM ayTeHTH(UKAIIUN

1.3

Uctopusi pa3BuTusi KOMIBIOTEPOB W MPOTPAMMHOTO OOECIIECUEHUS.
ITokonenuss komnbloTepoB. COBpEMEHHBIE TEHACHUMU Pa3BUTHUS
koMnbloTepoB. Cynepkomnbrorepbl. [lapamienbHble  BBIYMCIECHUS.
IlepconanpHblii kOMIbIOTEp. Ilpomeccop W €ro XapakTepuUCTUKH
(TakTOBasg  yactoTa, pa3psAHOCTh).  OmnepaTuBHas  MaMSTh.
JlonroBpemMeHHasi mamsiTh. YCTpoiicTBa BBoja W BbiBoAa. OObeM
XpPaHUMBIX JTaHHBIX (OINEpaTUBHAs MaMsITh KOMIIBIOTEPA, >KECTKUM
IWCK W  TBEPAOTEIbHBIA HAKOMMUTEIb, TMOCTOSHHAsA MaMSTh
cMapT@oHa) U CKOPOCTH AOCTYIA JJIS PA3TUIHBIX BUJOB HOCUTENIEH

1.4

[TporpamMmHuOe obecrieueHne KOMITBIOTEpA. [TpukiamHoe
nporpaMmmHoe odecrnedeHre. CHCTEMHOE MPOrpaMMHOE 00eCIICUCHHE.
Cucrembl nporpammupoBanus. [IpaBoBas oxpaHa MporpaMM u
JTaHHBIX. beciulaTHble ®  yCIIOBHO-OECIUIATHBIE  MPOTPaMMBEI.
CBobOogHOE IpOrpaMMHOE 00CCIICUCHNE

1.5

@aitnel 1 manku (katajoru). Tumbl QaitioB. CaoiicTBa (HaiiioB.




XapakrepHble pa3Mepsl (aiioB pa3NUYHbIX TUIOB (CTPaHUIIA TEKCTA,
DNIEKTPOHHAsT KHMra, (oTorpadus, 3amuch TECHH, BUICOKIIHIL,
MOJTHOMETPaKHBIN QHIIEM)

1.6

[Tpunnmner moctpoeHus ¢ainnoBeix cucteM. [lomHoe uMms aiina
(mankwu, karanora). I1yts k aitny (mamnke, karanory)

1.7

daiinoBeiil MeHekep. Pabora ¢ ¢aiinamu 1 mankaMu (KarajaoraMu):
Co3llaHWe, KOMHMPOBAaHHWE, IIEpeMEIICHUe, TICPEUMEHOBAaHHE U
ynaienue QaitioB u namnok (karanoron). [louck daitinoB cpencramu
ONEPAIMIOHHON CUCTEMBI

1.8

ApXI/IBaHI/IH JaHHBIX. Hcnoap3oBanue IIporpaMm-apxXmuBaTopoOB

1.9

KOMHBIOTGpHI)Ie BHUPYCbBI HW JpYruc BpPCAOHOCHLIC IIPOIrpaMMBEI.
HpOFpaMMBI JJIA 3allIUTBI OT BUPYCOB

1.10

OO6benrHeHue KoMnblOTepoB B ceTh. CeTh MHTEpHET. Beb-cTpanuiia,
BeO-caliT. CtpykTypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBbie
cucteMbl. [louck wuHboOpMaMK 1O KIOYEBBIM CJIOBaM M TIO
n3o0paxkenuto. JlocroBepHOCTh HWH(MOpPMAIMK, TOIYYSHHOW U3
HNuTepuera

1.11

CoBpeMeHHbIE CEPBUCHI NHTEPHET-KOMMYHHUKAIIUNA

1.12

CereBoii 3THKET, 0a30Bble HOPMbI MH(DOPMAIIMOHHON 3TUKHU U IpaBa
npu padore B cetu MutepHet. CTpareruu 6€30MacHOrO MOBEACHUS B
HNnTepnere

TeopeTnueckre 0CHOBBI HHPOPMATUKU

2.1

Nudopmarust - ogHO U3 OCHOBHBIX MOHSATUNA COBPEMEHHOW HAyKHU.
Nudopmaruss kak cBeleHUs, NpeJHA3HAYCHHbIC MJI BOCIPUSATHUSA
YeJIOBEKOM, M HH(OpMaIUs KakK [aHHbIE, KOTOpPblE MOTYT OBITH
00paboTaHbl aBTOMaTHU3UPOBAHHOM CHCTEMOM

2.2

JIMCKpETHOCTh MaHHBIX. BO3MOXHOCTH OINUCAHUS HENPEPHIBHBIX
OOBEKTOB M TIPOILIECCOB C TMOMOIIBI0O JUCKPETHBIX JIaHHBIX.
Nudopmarmorasie poIecchl - MPOIECChI, CBI3aHHBIE C XPAHCHHEM,
npeoOpa3oBaHUEM U TIEpeladyeii TaHHBIX
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CumBon. Andasut. MouHocTs andasuta. PasHooOpasue s3bIKOB U
andasutoB. EcrecTBeHHbIe U (pOpManbHbIE S3bIKUA. AT(AaBUT TEKCTOB




Ha PYCCKOM si3bIKe. JIBomuHbIi andaBut. KoaTu4ecTBO BCEBO3MOMXKHBIX
COB (KOJIOBBIX KOMOMHAIIUM) (DMKCUPOBAHHOW JIMHBI B JIBOMYHOM
andasure. IIpeoOpazoBanme mr000r0 andaBuTa K JTBOUIHOMY.
KonmnuecTBo pa3nmuyHbIX CIIOB (UKCHPOBAHHOW JJIMHBI B ajgaBuUTe
ONPEAECIEHHOW MOIIIHOCTH

2.4

KomupoBanue cuMBOIOB OgHOTO ajd)aBUTa C TIOMOIILIO KOJOBBIX
CJIOB B APyroM ajgaBuTe, KOJ0Bas Ta0NUIIa, 1EKOIUPOBAHNE

2.5

JIBonuHnblii kox. IIpencraBieHre JaHHBIX B KOMITBIOTEPE KaK TEKCTOB
B IBOUYHOM ajihaBUTE

2.6

Nudopmarmonnslii 06beM JaHHBIX. BUT - MUHHUMAlIbHAs €IWHUIIA
KoJu4YecTBa MHGOpMAllMU - JBOUYHBIN paspsn. bailt, kumoOair,
MerabauT, TUradanT

2.7

CkopocTb nepenayu 1aHHbIX. EMUHUIBI CKOPOCTH NEpeadr JaHHBIX.
Uckaxxenue nadopmaruu npu rnepeaaye

2.8

KongupoBanune tekcTtoB. PaBHOMEpHBIN koa. HepaBHOMEpHBINH KOJI.
Komuposka ASCII. BoceMubutHbie komupoBku. [lonarue o
xonupoBkax ~ UNICODE. JlekonupoBaHWe  COOOIICHUI Cc
WCMOJIb30BAHUEM  PABHOMEPHOIO M HEPABHOMEPHOIO  KOJa.
Nudopmarmonnslit 00beM TEKCTa

2.9

Ob6mee MpEICTaBICHUE 0 U GpoBOM MpEACTABICHUN
ayIMOBH3YaIbHBIX W JPYTHX HEMPEPHIBHBIX NaHHBIX. KomupoBaHue
usera. LIBetoBsie mozenu. Mopens RGB. I'myOuna xogupoBaHus.
[TanuTpa

2.10

PactpoBoe u BekTopHOE TmpeacTaBieHue u3o0pakeHuid. Ilukcens.
Ouenka HHPOPMAMOHHOTO O0beMa rpadUyecKuX JaHHBIX IS
PacTpoBOTO U300paKEHUs

2.11

KonnpoBanune 3Byka. Pa3psgHOCTP M 4YacToTa AMCKPETHU3ALUU.
KonnuecTBo kananoB 3anucu. OLEHKa KOJIMYECTBEHHBIX MMAPaMETPOB,
CBSI3aHHBIX C MPECTABICHUEM U XPAaHEHHUEM 3BYKOBBIX (DailsioB

NudopmaimoHHblie TEXHOIOTUU

3.1

TekcToBble JTOKYMEHTHI M WX CTPYKTYpPHBIC 3JIEMEHTHI (CTPaHHMIIA,
a03art1, CTpoKa, CJI0BO, CHMBOJI)




3.2 | TekcTOBBIN MPOLIECCOP - MHCTPYMEHT CO3AaHUsl, PEIaKTUPOBAHUS U
dbopmatupoBanus TekcToB. [IpaBuia Habopa Tekcra

3.3 |PenaktupoBanue Ttekcra. CpoiictBa cuMBoioB. [pudt. Tumns
mpudToB (pyOrieHbIe, ¢ 3aceukamMu, MOHoIMpuHHbIE). [lomyxkupHoe
U KypcuBHOe HauepTaHue. CBolcTBa a03alleB: paHMIIbI, a03alHbIN
OTCTYyT, HHTEPBaJI, BhpaBHUBaHUE. CTHIIEBOE (hOpMaTUPOBAHUE

3.4 |CrpykrypupoBaHue HHGPOPMALMA C MOMOIIBIO CIHMCKOB W TaOJIHII.
MHuoroypoBHeBble cnucku. JloOaBieHue TaOIUI] B TEKCTOBBIC
JIOKYMEHTBI

3.5 |BcraBka wu300paxeHWil B TEKCTOBbIE JOKyMEHThl. (OOTekaHue
n300pakeHu TEeKCTOM. BkitoueHne B TEKCTOBBIM  JOKYMEHT
auarpaMm U popmyi

3.6 |[lapamerpsl cTpaHuIbl, HyMmepauus cTpaHull. JloOaBieHue B
JOKYMEHT KOJIOHTUTYJIOB, CCBUIIOK

3.7 |IlpoBepka npaBonucaHus. PaccranoBka nepeHocoB. ['010COBO# BBOJ
Tekcta. ONTUYECKOE pacro3HaBaHUE TEKCTa. KoMIbIOTEpHBIA
nepeBof. Mcmonp3zoBanue cepBucoB cetu MHTepHET st 00paboTKu
TEKCTa

3.8 |3HakoMcTBO ¢ TpaduUueCKUMHU pemakTopamu. PacTpoBbie PHUCYHKH.
Ucnonb3oBanue rpaduueckux NPUMUTHBOB

3.9 |Omepanuu penakTHpOBaHUs TpapUUYECKUX OOBEKTOB, B TOM YHCIIC
midpoBeIx (ororpaduii: M3MeHEeHHE paszMepa, 00pe3Ka, IOBOPOT,
OoTpaxxeHue, pabota ¢ obnacTsMu (BbIJCICHUE, KOTUPOBAHUE, 3AJIUBKA
I[BETOM ), KOPPEKIIHS [IBETA, SIPKOCTH U KOHTPACTHOCTH

3.10 |Bexkropnas rpaduka. Co3nanue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU
CpeACTBaMU TEKCTOBOTO TMpoleccopa WM APYruxX MOporpamm
(mpunoxenuit). JloGaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

3.11 |IlogroroBka MyabTUMENUUHBIX Tipe3eHTanuid. Crnaiin. JlobaBieHue Ha
cnaij Tekcra u n3o00pakeHuii. Pabora ¢ HECKOJIBKUMH CllaliIaMH

3.12 |[oOaBneHue Ha Cilai ayIdOBU3YaJbHBIX JAHHBIX. AHUMAIMS.
I'nnepcceblnku

Tabnuma 12.2



[IpoBepsiembie TpeOOBaHUS K pe3yJibTaTaM OCBOEHUSI OCHOBHOM

00pa3oBaTeIbHOM MpOrpamMmsl (8 Kitacc)

Kon
IPOBEPSEMOT
0 pe3yybTara

[IpoBepsiemMble IPEIMETHBIE PE3YIBTATH OCBOCHHSI OCHOBHOM
o0Opa3oBaTebHON MPOrpaMMbl OCHOBHOT'O 0OIIIEro 00pa3oBaHus

1 [To Teme "TeopeTrueckue 0CHOBBI HH(DOPMATHKHU"

1.1 [losicHATP Ha NpuUMepax pas3Ivuds MEXIY NO3ULIHOHHBIMA M
HEIMO3ULIMOHHBIMU CUCTEMaMU CUUCIICHUS

1.2 3anuchbiBaTh M CpaBHUBaATh Ieable uuciaa or 0 go 1024 B
pa3IMYHBIX ~ MO3MIMOHHBIX  CHUCTEMax  cudcieHus (¢
OCHOBaHUSMU 2, 8, 16), BBIIOIHATH apU(PMETUUECKHE OlIEpaALUU
HaJl HUMU

1.3 PackpbiBaTh CcMBICT TOHSATHN 'BBICKa3bIBaHHE", '"JIOTrHYECKast
onepanus’, "ITIOTM4eCKOe BEIPAKEHUE"

1.4 3anucelBaTh JIOTMYECKUE BBIPAXKEHUS C  HCIOJIB30BAaHUEM
OU3BIOHKIMY, KOHBIOHKIMM W  OTPULAHUSA, ONPEIEIATh
MCTUHHOCTD JIOTUYECKUX BBIPAKECHUI, €CIIM U3BECTHBI 3HAYEHUS
MCTUHHOCTU BXOJSILUX B HETO NMEPEMEHHBIX, CTPOUTH TAOJIUILIbI
UCTUHHOCTH JUJIS JIOTUYECKHUX BBIPAKEHUN

2 ITo Teme "ANrOopuTMBI M TPOrPaMMHUPOBAHUE"

2.1 PackpeiBaTh cMBICII TOHATUNA "HCHOJHUTENB', "anroputm",
"mporpamma', TOHMMas Pa3HUILY MEXIY YHOTPEOICHHEM ATUX
TEPMHUHOB B OOBIICHHON peuu U B UH(GOpMATUKE

2.2 OnucelBaTh  AJTOPUTM  PEIICHHUS  3aJaudl  Pa3IUYHBIMU
crnoco0aMu, B TOM YHUCJE B BUIE OJOK-CXEMBI

2.3 CocraBiATh, BBINOJHATH BPYYHYHO UM Ha  KOMIIBIOTEpE
HECJIO)KHBIE AJITOPUTMBI C UCHOJIb30BAHHEM BETBICHHWA U
[UKJIOB JJIS YIPABICHUS UCTIOTHUTEIISIMU

2.4 Hcrnonb30Barh KOHCTAaHTBI M MEPEMEHHBIE PA3JIMYHBIX THUIIOB

(4MCIOBBIX, JIOTUYECKUX, CUMBOJIBHBIX), a TaKXKE COJIEpHKAIIUE




HX BBIPpAKCHH, HCIIOJIB30BATL OIICPATOP IMPHUCBABAHHA

2.5 Wcnonb3oBarh mpu  pa3paboTke MporpaMm  JIOTHYECKHE
3HAYEHUS, OTEpalliU U BBIPAKEHUS C HUMU

2.6 AHanu3upoBaTh IPEMIOKEHHBIE aITOPUTMBI, B TOM YHCIIE
ONPENEIATh, KaKWe pe3yiabTarbl BO3MOXKHBI IIPU  3aJaHHOM
MHO>KECTBE UCXOIHBIX 3HAYCHUIN

2.7 Co3maBaTh M OTIAXHUBATh NPOrPAMMBI Ha OJHOM M3 SI3BIKOB
nporpammupoBanust  (Python, C++, Ilackanb, Java, C#,
[xonbHbld ~ AnropuT™Muueckuii  S3bIk),  peanusyroniue
HECJIOKHBIE AJITOPUTMBI  OOpaOOTKM YHMCIIOBBIX JAHHBIX C
UCIIOJNIb30BAHUEM LHMKJIOB W BETBICHHUI, B TOM 4YHUCIE
peanu3yrone MpoBepPKy AEIUMOCTH OIHOIO ILIEJIOr0 4Yucia Ha
Apyroe, TPOBEPKY HATypaJbHOTO YHCIAa HA MPOCTOTY,
BBIJICJICHHS] LU U3 HATYPAJTIBHOTO YKCIIa

Taomuma 12.3

[IpoBepsiembie 3MeMEHTBI cofiep kaHus (8 Kacc)

Kon [IpoBepsieMblii 3JIEMEHT CONECPKAHUS

1 TeopeTnueckre 0CHOBBI HHPOPMATHKH

1.1 |Hemno3uimoHHble W MO3ULUOHHBIC CUCTEMBbI cuuciieHus. AJdaBur.
OcHoBanue. Pa3zBepnyrtass Qopma 3anucu uyucna. IlepeBog B
NECSITUYHYI0 CHCTEMY YHCEN, 3allMCaHHbIX B JPYTHX CHUCTEMax
CUHCJICHUS

1.2 PuMmckasa cucrtema cCUucieHusa

1.3 JIBonuHas cucrema cuncienus. [lepeBoa enbix ynucen B npeaenax or
0 no 1024 B nBon4Hyt0 cuctemy cuucienus. BocbmepruuHas cucrema
cuucnenus. [lepeBog uncen u3 BOCbMEPUYHON CUCTEMBI B IBOMYHYIO
U JICCATUYHYIO CUCTeMBbI B oOparHo. [llecTHannarepuunas cucrema
cuucienus. llepeBox uwcen W3 MIECTHAAUATEPUYHOW CHUCTEMBI B
JIBOMYHYI0, BOCBMEPUUYHYIO U ACCATUIHYIO CUCTEMBI U 00paTHO

1.4 |Apudmernueckue onepanuy B TBOUIHOW CUCTEME CUHCIICHUS




1.5

Jlornueckne BBICKa3bIBaHUS. Jlormueckue 3HAUYEHHUS BBICKA3LIBAHHIA.
DneMeHTapHbIC U COCTaBHBIC BhICKA3bIBAHHUA. JIOTMUECKHUE ONepaIuu:
"nu" (KOHBIOHKIUSA, JIOTUYECKOE YMHOXEHUE), "Win" (IU3bIOHKIIMS,
JOrhYecKoe cioxenue), "He" (normyeckoe orpuuanue). Ilpuopurer
Jorudeckux omnepamnui. OmnpeneneHrne HCTUHHOCTH COCTaBHOTO
BBICKA3bIBaHMSI TIPU W3BECTHBIX 3HAUCHHMSIX MCTUHHOCTH BXOISIIUX B
HETO AJIEMEHTAPHBIX BhICKAa3bIBAHUN

1.6

Jlornueckue BoipakeHus. [IpaBuiia 3ammMcu JOTMYECKUX BBIPAKEHHUM.
[TocTpoenue TabaUI] HCTUHHOCTH JIOTUYECKUX BBIPAKCHHIM

1.7

Jlormyeckue OSIIEMEHTBHL. 3HAKOMCTBO C JIOTHYSCKHMMH OCHOBaMH
KOMITbIOTEpa

AJNTOPUTMBI U TPOTPAMMHUPOBAHUE

2.1

IlonsiTue aJiropuTtMma. Hcnonnurenn aJITOpUTMOB. Anr OPUTM KakK
IIJIaH YIIPABJIICHUA UCIIOJHUTCIICM

2.2

CaoiictBa anroput™a. CriocoObl 3amucu ajroputMa (CIOBECHBIN, B
BU/JIE OJIOK-CXEMBI, POTpaMMma)
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AnroputMuueckue KoHCTpykuuu. KoHcTtpykuusi "ciemoBanue'.
JIuneiinblid  anroput™M. OTpaHUYEHHOCTh JIMHEHMHBIX aJTOPUTMOB:
HEBO3MOXHOCTh IPEAYCMOTPETh 3aBUCUMOCTB I10CIIEI0BATEIILHOCTH
BBITIOJIHSIEMBIX IEMCTBUN OT UCXOIHBIX JAHHBIX

2.4

Konctpykumst  "BerBnenue": TonHas W HemosiHas — (DOPMBL
BrinonHeHre M HEBBINOJIHEHUE YCIOBUS (UCTUHHOCTh U JIOXKHOCTH
BbICKa3bIBaHUsl). [[pocThie U COCTaBHBIE YCIOBHS

2.5

Koncrpykuust "moBropeHue'": UHMKIBI C  33JJaHHBIM  YHUCJIOM
MMOBTOPEHUH, C YCIIOBUEM BBINIOJIHEHUS, C IEPEMEHHOM LUK

2.6

Pazpabotka  mns  QopmanpbHOTO  WCIONHHUTENS  aJTOPUTMA,
MIPUBOJIAIIETO K TPEOyeMOMy Pe3yibTaTy NPy KOHKPETHBIX MCXOHBIX
JTaHHBIX. Pa3paboTka HECTOXKHBIX AJITOPUTMOB C HCIIOIH30BAHUEM
IMKJIOB W  BETBICHMA  JUIsi  yOpaBieHus  (opmaibHBIMU
UCTIOJTHUTEIAMU.  BBITIOIHEHWE  alTOpUTMOB BPYYHYIO MW Ha
KoMITbtoTepe. CHHTaKCUYCCKHUE U JIOTUYECKHE OmUOKH. OTKa3bl

2.7

A3k mporpammupoBanus (Python, C++, Java, C#, IllkonbHbrit




Anroputmudeckuid S3pik). Cuctema NmporpaMMHpPOBaHUSA: PEIAKTOP
TEKCTa MPOrpamMmM, TPAHCIATOP, OTIAATUUK

2.8 |Ilepemennas: Tum, uMs, 3HadeHUe. Llenmble, BelIECTBEHHBIC U
CHMBOJIbHBIC TTIEPEMECHHBIC

2.9 |Omneparop npucBauBanus. ApuQMeTHUECKUE BBIPAKCHUS U MOPSIIOK
ux BbluMcieHHs. Onepanuu C LEJbIMA YHUCIaMU: LEJIOYUCICHHOE
JIeJIeHre, OCTaToK OT JeneHus. [IpoBepka 1eIMMOCTH OJHOTO IEJI0TO
qucla Ha Ipyroe

2.10 |BertBinenus. CocTaBHbIE YCIOBUS (3aMKUCh JIOTUYECKUX BBIPAKEHUIN Ha
U3y4aeMOM sI3bIKE MpOrpaMMHpoBaHusi). HaxoxneHne MUHUMyMa U
MakKcUMyMa U3 JIByX, TPEX U 4YeThIpeX uucell. PelieHune kBaapaTHOro
ypaBHEHUS, UMEIOIIETO BEIllECTBEHHbIC KOPHU

2.11 I[I/IaJIOFOBaSI OTJIaZKa ITporpaMm: 1omaroBOC BBIIIOJIHCHHUC, IIPOCMOTP
3HAYCHUM BCJINYHMH, OTJI&IIO“IHBIIZ BBIBO/I, BBI60p TOYKH OCTaHOBA

2.12 |lIuxkn c¢ yciaoBueM. Ausroput™m EBKIuga WISl HaXOXKJICHUS
HauOOJIBIIIETO  OOINEro JENUTeNss JBYX HaTypajdbHBIX YHCEIL.
Pa3buenue 3amucu HaTypajabHOTO YMCIIa B TIO3WIIMOHHOW CHCTEME C
OCHOBaHHMEM, MEHBIIIMM WX paBHbIM 10, Ha OTAEIBHBIE ITUDPHI

2.13 |luka ¢ mnepeMeHHOW. AJTOpUTMBI TPOBEPKU JEITUMOCTH OJHOIO
LEJOr0 4Yucia Ha JApyroe, MNPOBEPKU HATypaJlbHOTO 4YHCJIA Ha
MPOCTOTY

2.14 |OG6paboTka CHUMBOJIbHBIX JaHHBIX. CHUMBOJBHBIE (CTPOKOBBIC)
nepemeHHbie. [locumBonbHas 00pabotka ctpok. [lomcuer dacToThi
NOSIBJIICHHSI CUMBOJIA B CTpOKe. BeTpoeHHbIe (PyHKIIMM 1J11 00pabOTKU
CTpPOK

2.15 |OmpeneneHne BO3MOXHBIX PE3yIbTaTOB pabOTHl aJIropuT™Ma TMpU
3aJITaHHOM MHOXKECTBE BXOJHBIX JTAHHBIX, ONPEACIICHHE BO3MOMHBIX
BXOJ/IHBIX JIAaHHBIX, PUBOMSAIINX K JAHHOMY PE3YyJIBTaTy

Tabnuua 12.4

[TpoBepsiembie TpeOOBaHMS K pe3yJabTaTaM OCBOCHHSI OCHOBHOM
o0Opa3zoBarebHOM Mporpammsl (9 kimacc)



Kon
IPOBEPSEMOT
0 pe3yybrara

[IpoBepsiemble MpeIMETHbBIE PE3YIBTAThl OCBOCHHSI OCHOBHOM
o0Opa3oBaTebHON MPOrpaMMbl OCHOBHOT'O 0OIIIEro 00pa3oBaHus

1

ITo Teme "LludgpoBas rpaMOTHOCTH"

1.1

Hcnonb3oBarh COBpEeMEHHbIE UHTEPHET-CEPBUCHI (B TOM YHCIIE
KOMMYHUKAIIMOHHBIE CEPBUCHI, OOJAYHbIC XPAHWINILIA JAHHBIX,
OHJIaWH-TIpOrpaMMbl  (TEKCTOBbIE U TpauuecKue peraKkTophl,
cpelbl pa3pabOTKu) B y4eOHOM U MOBCEIHEBHOM ESITEIIbHOCTU

1.2

[IpuBOoaUTE, TpHUMEPHI HCIIOIB30BaHHUS T'eOMH(DOPMAITMOHHBIX
CEPBHUCOB, CEpBHUCOB TrOCyJapCTBEHHBIX YCIIVT,
oOpa3oBaTe/bHBIX CEpBUCOB MHTepHeTa B ydeOHOW W
MMOBCEIHEBHOM IEITCIbHOCTHU

1.3

Hcronb30BarTh pasiMyHbIE CPENCTBA 3ALIUTHI OT BPEJOHOCHOIO
OpPOrpaMMHOIO  OOECHeYeHHs, 3alluIlaTh [EePCOHAIbHYIO
MH(pOpMAIMI0O OT HECAaHKIMOHUPOBAHHOTO JOCTylla H €ro
MOCJHENCTBUM (pa3mialieHusi, MOJMEHbI, YTpaThl [aHHBIX) C
Y4ETOM  OCHOBHBIX  TEXHOJIOTMUYECKUX U  COIMAIbHO-
NICUXOJIOTUYECKUX aCIEKTOB HCIOIb30BaHUsA ceTH HHTepHEeT
(cereBass aHOHUMHOCTb, LM(POBON clieA, AYTEHTUYHOCTH
CYOBEKTOB M PECYPCOB, OIIACHOCTh BPEAOHOCHOTO KOZA)

1.4

Pacnio3HaBarh MOMBITKH U MPEAYNPEKIaTh BOBICUCHHE CE0s U
OKpYXaloluX B JECTPYKTHBHBIE M KPUMHUHAIbHBIE (HOPMBI
CETEBOM aKTUBHOCTH (B TOM YHUCJIe KHOSPOYITUHT, (DUIITHHT)

[To Teme "TeopeTndeckre 0CHOBBI MHGOPMATUKH"

2.1

PackpsbiBarh cMmbIiC moHsATHI 'Momens', "MonenupoBaHue',
OTPENIeIATh BULI MOJIEJCH, OIICHUBATh aJIeKBaTHOCTh MOJEIH
MOJIETTUPYEMOMY OOBEKTY H IIEJISIM MOJICIMPOBAHUS

2.2

Hcnonb3oBarh rpadbl U AepeBbs AJII MOACIUPOBAHUS CUCTEM
CETEBOM U MEPAPXUYECKOU CTPYKTYpHI, HAXOAWUTH KpaT4yauIlUnn
myTh B rpade

ITo Teme "ANrOopuT™MBI U TPOrPaMMHUPOBAHUE"

3.1

PazOuBarh 3amauM Ha mOA3aJauM, COCTABJISATH, BBINOIHATH




BPYYHYIO W Ha KOMIIBIOTCPEC HCCIOXHBIC aJIOpUTMBI C
HCIIOJIBb30BaAHUCM BGTBHGHHﬁ, OUKJIOB HW BCIIOMOI'aTCJIIBHBIX
AJITOPUTMOB AJI1 YIIPABJICHUA UCITIOJTHUTCIIAAMUA

3.2

CocTaBnsiTb W  OTIAXUBATh MPOTPAMMBI, PEATU3YIOIIHE
TUIIOBBIE aITOPUTMBI 00paboTKH YUCIOBBIX
MOCIEA0BATEILHOCTEH WM OJHOMEPHBIX YHUCJIOBBIX MAaCcCHBOB
(moucKk MaKCUMyMOB, MHUHMMYMOB, CYMMBbI WJIM KOJUYECTBA
AJIEMEHTOB C 3aJaHHBIMU CBOMCTBAMH) HAa OJHOM M3 SI3BIKOB
nporpammupoBanust  (Python, C++, Ilackanb, Java, C#,
[IxonbHBIA AJTTOPUTMHUECKUN SI3BIK)

ITo Teme "NHpopmaiiioHHbIe TEXHOIOTUN"

4.1

BriOupars cioco0 mpencTaBieHUs: TaHHBIX B COOTBETCTBUM C
MOCTABJICHHON  3amadeil  (TaOnuIpl, CcXembl, rpadukw,
JMarpamMMbl) c HCIIOIb30BaHUEM COOTBETCTBYIOIIUX
IIPOTPaMMHBIX CPEACTB 00paOOTKH TaHHBIX

4.2

Hcnons30BaTh 31€KTPOHHBIE TAOMUIIBI 111 00paOOTKH, aHAIU3a
W BU3yaIM3allMd YWCJOBBIX JIAHHBIX, B TOM YHCJIE C
BBIJICJICHUEM JMarna3oHa TaOMuIbl M YIOPSIOYMBAHHUEM
(COpTUPOBKOI) €ro JIEMEHTOB

4.3

Co3nmaBaTh W MPUMEHSTH B 3JCKTPOHHBIX TaOIMIAax (HopmyIbl
ISt pacueToB C HCITOJIb30BAHUEM BCTPOCHHBIX
apupMeTndeckux (QyHKIUNA (CyMMHpOBAaHWE U  TOACYET
3HAYEHUHN, OTBEUAIOIIMX 3aJIaHHOMY  YCIIOBHIO, CpeIHee
apu(pMeTHYECKOe, TONCK MAaKCUMaJIbHOTO M MHUHHUMAJIBHOTO
3HaueHMs),  aOCONIOTHOM,  OTHOCHUTEJIBHOM,  CMEIIaHHOMN
aapecaruu

4.4

Hcnonp30Barh  DIIEKTPOHHBIC  TAOMMIBI  JUISI  YUCICHHOTO
MOJICJTUPOBAHUS B TPOCTHIX 3a/JadaX M3 Pa3HBIX MPEAMETHBIX
obnacreit

Tabmuua 12.5

[IpoBepsiembie neMeHTHI cofepkanus (9 kiacc)




Kon

[IpoBepseMBblil JIIEMEHT COAEPHKAHUSA

[udposas rpaMOTHOCTH

1.1

[mobansuas cets Mutepuer. [P-ampeca y3moB. CereBoe XpaHEHHE
JaHHBIX. MeTobl MHAMBUYAIBHOTO M KOJUIEKTUBHOI'O pPa3MELICHUs
HOBOM MH(opmauuu B MHTepHeTe. bonblive naHHbIE (MHTEPHET-
JlaHHbIE, B YACTHOCTH JaHHBIE COLIUAJIbHBIX CETEH)

1.2

[lonsTue 06  wHpOpMAIMOHHOM  0€30MacHOCTH.  YTPO3bI
nH(pOpMaIMOHHON O€30IaCHOCTH MpU padboTe B II100AIBHOM CETH U
METO/bI [IPOTUBOACUCTBHUS VM. IIpaBuia Oe3omacHon
ayTeHTU(UKanMy. 3amura JUYHOM HH(popmauuu B cetu MHTEepHeT.
be3onacHele  cTparermu  INoBeAeHUss B ceTh  VIHTEpHeT.
[IpenynpexneHre BOBJICUEHHUS B JIECTPYKTUBHBIE U KpPUMHHAJIbHbBIE
(GopMbI ceTeBOM AKTUBHOCTH (KHOepOy/UIMHI, (UINUHT U Jpyrue

(dopMbI)

1.3

Buner  pgearensHocTm B MHTepHere.  MIHTEpHET-CEpPBUCHI:
KOMMYHHKAI[MOHHBIE CEPBUCHI (IIOYTOBAs CIy*k0a, BU1€0-KOH(PEPEHII-
CBA3b W JpYrue), CIpaBOYHBIE CIYKObI (KapThl, pacHnucCaHus U
JPyTHE), TIOUCKOBBIE CITY>KOBI, CITY>KObI OOHOBJICHHSI TIPOTPAMMHOTO
oOecrniedyeHus: U apyrue ciyx0bl. CepBUCH TOCYAapCTBEHHBIX YCIIYT.
OO6nauynble xpaHwiuiia JaHHbIX. CpencTBa COBMECTHOM pa3paboTKu
TOKyMEHTOB (oHNalH-0¢uckl). [Iporpammuoe obecrieuenne Kak BeO-
CEPBUC: OHJIAHOBBIE TEKCTOBBIE U IpaPUUECKUE PEIAKTOPHI, CPEIbI
pa3paboTKU NporpaMm

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

Mopens. 3amayu, pemiaeMble C  [OMOIIBIO  MOJACIMPOBAHUS.
Knaccudukarmun  momeneii.  MarepuanbHble  (HaTypHble) U
nHpOopManMOHHBIE MOojaeIH. HempepbIBHBIE M TUCKPETHBIC MOICIIH.
Nmutanmonusie Moaenu. WUrposeie moaenu. OLEHKAa COOTBETCTBHUS
MOJIEJIA MOACIUPYEMOMY OOBEKTY U IEISIM MOJCITUPOBAHUS

2.2

Tabnuanbie moaenu. Tabnuiia Kak MpeaCcTaBICHUE OTHOIIICHUS

2.3

ba3er pmannbiX. OTOOp B Ta0OdWMIE CTPOK, YAOBIETBOPSIOIINX
3aJIaHHOMY YCJIOBHIO

2.4

I'padp. Bepmmna, pebpo, nyts. OpHEHTUpPOBAHHBIE U




HeopueHTupoBaHHbIe rpadbl. [nuHa (Bec) pebpa. Becosas marpuia
rpada. Jnmmaa mytm Mexnay BepmmHamMu  rpada.  Iloumck
onTUMaJbHOTO TyTH B Tpade. HavwampHas BepmmHa (MCTOYHUK) U
KOHEYHas BepIuHa (CTOK) B OpHEHTHPOBAaHHOM rpade. Beruncienue
KOJIMYECTBA MTyTeH B HAMPABICHHOM aIlMKINYeCKOM Tpade

2.5

Hepeso. Kopenp, BepmmHa (y3em), aucT, pedpo (mayra) nmepesa.
Bricora nepesa. IlommepeBo. Ilpumepbl UCIIONB30BaHUS JIEPEBBHEB.
[lepebop BapHaHTOB ¢ MOMOIIBIO JIepeEBa

2.6

[TonsTrie MaTeMaTuyecKod MoOJeNu. 3aJauu, pellaeMble C MOMOIIbIO
MaTEeMaTHIeCKOro  (KOMIBIOTEPHOTO) MopaeaupoBaHus. OTiawdane
MaTeMaTU4YeCKONH MOJIEIN OT HATYpHOW MOAEIHW U OT CIOBECHOTO
(yiutepaTypHOro) onucaHusi 00bEKTa

2.7

OTansl KOMIIBIOTCPHOI'0O  MOACIIMPOBAHMA: IIOCTAHOBKA 3aj1a4dM,
IMOCTPOCHHUC MaTeMaTHU4eCKOMU MOACIIN, IIpOorpaMMHas pcalin3alus,
TCCTUPOBAHHUC, IIPOBCACHUC KOMIIBIOTCPHOI'O 3KCIICPUMCHTA, aHAJINU3
€TI0 PE3VyJIbTAaTOB, YTOYHCHUC MOJACIN

AJNTOPUTMBI U TPOTPAMMUPOBAHUE

3.1

Pa3buenue 3amaum Ha mnoa3amauu. CoOCTaBlIGHHE QJITOPUTMOB W
porpamMmm c HCIIOJIL30BAaHUEM BETBJICHHUH, IIUKJIOB u
BCIIOMOTaTEJIbHBIX AJITOPUTMOB JJIsI YIIPABJICHUS! UCTIOTHUTEIEM WUIIN
JPYTUMHU UCTIOJIHUTEISIMU

3.2

Tabnuuynble  BenuuuHbl  (MaccuBbl). OJHOMEpPHBIE  MAacCCHUBBI.
CocraBineHue U OTJIaJKa TMPOrpaMM, pEATU3YIOIIUX THUIIOBBIC
aNrOpUTMbI 0OPaOOTKU OJJHOMEPHBIX YHCIIOBBIX MAaCCUBOB, HA OJHOM
u3 s3pikoB TporpammupoBanusi (Python, C++, Ilackans, Java, CH#,
[IxonpHBI  ANTOpUTMUYECKUNA SI3BIK): 3alOJIHEHUE YKCIOBOTO
MacCHBa CIIy9alHBIMU YHCIIAMHU, B COOTBETCTBUU C (POPMYJION WU
myTeM BBOJA YKCEJ, HAXOXKJICHHE CYMMBI JJIEMEHTOB MAacCCHUBa,
JIMHEWHBIA TIOMCK 3aJaHHOT0 3HAYE€HUs B MAacCHUBE, IIOACYET
AJIEMEHTOB MAacCHBa, YIOBJICTBOPSIONIMX 3aJlaHHOMY YCJIOBHIO,
HaXO0XJE€HUE MUHUMAJIBHOTO (MaKCHMMalbHOTO) AJIEMEHTa MacCHUBA.
CopTtupoBka MaccuBa

33

OOpaboTka TMOTOKA JAHHBIX: BBIYMCICHHE KOJUYECTBA, CYMMBbI,
cpenHero apuMeTHYECKOT0, MHHHMAJIBHOTO W MaKCHUMAaJLHOTO




S3HAQYCHUA  JJICMCHTOB  IIOCJICAOBATCIBHOCTH, YAOBJICTBOPAIOIMINX
3aJaHHOMY YCJIOBHUIO

3.4 |YopaBnenue. Cur”ain. OOparHas cBsa3b. [loidyueHue curHaioB ot
U(POBBIX JATUUKOB (KacaHUsl, pACCTOSIHUS, CBETA, 3ByKa U JIPYToOro).
[Ipumepsl KCIIONB30BaHUS TPUHIIMIA OOpPAaTHON CBSI3M B CHCTEMax
YOpaBJICHUS TEXHUYECKUMH YCTpPOMCTBaMH, B TOM YHCIE B
pobotorexnuke. [Ipumepbl poOOTH3MPOBAHHBIX CHUCTEM (CHCTEMa
yIpaBJIEHUS IBUKEHUEM B TPAHCIIOPTHOM CUCTEME, CBApOYHAs TUHUS
aBTO3aBOJIa, ABTOMATHU3UPOBAHHOE YIIPABJICHHE OTOIJICHUEM J0Ma,
ABTOHOMHAsi CHUCTE€Ma YIPABJICHHUS TPAHCIOPTHBIM CPEICTBOM U
JIPYTHE CUCTEMBbI)

4 NudopmarmonHbie TEXHOIOTUU

4.1 |Tlonarue o0 3NEKTPOHHBIX Tabnuuax. TuIbl JaHHBIX B sYeiKax
ANIEKTPOHHOU Tabmuipl. PenakrupoBanue u popmaTipoBaHue TAOIHII.
Berpoennble (yHKIMM AJI MOMCKAa MAaKCUMyMa, MUHUMYMa, CyMMBbI
u cpenHero apudmernyeckoro. CopTUpOBKa JAAHHBIX B BbIIECICHHOM
nuanasone. lIloctpoenne guarpamm  (TUCTOrpaMMa, Kpyrosas
auarpamma, TodeyHasi iuarpaMma). Beibop tuna quarpammsl

4.2 |IIpeoOpazoBanue ¢opMmyn npu KonupoBaHuUU. OTHOCHUTEIbHAS,
aOCOJIFOTHAS ¥ CMEIIIaHHAs aJipecaIius

4.3 | YciaoBHBIC BBIYHUCIIECHUS B DJEKTPOHHBIX TaOnuiax. CyMMHUpOBaHUE U
MOJICYET 3HAYCHHM, OTBEYAIOIIUX 3aJlaHHOMY yclioBuio. O6pabdoTka
Oonpmx HAOOpPOB JaHHBIX. YWCIEHHOE MOJIETUPOBAHHUE B
AIEKTPOHHBIX TAOIHIIAX

4.4 |Ponb nH(OPMALMOHHBIX TEXHOJOTUH B Pa3BUTUU SKOHOMHUKU MHpA,
CTpaHbl, peruoHa. OTKpeITble  00Opa3oBaTeibHbBIE  PECYPCHI.
[Ipodeccun, cpsizanHble ¢ WHGOPMATUKOW M WHOOPMAITMOHHBIMU
TEXHOJOTUSIMU:  BeO-Iu3ailHEp,  MNPOrPaMMHCT,  pa3padOTUUK
MOOMIIBHBIX MPUIOKEHUHN, TECTUPOBIINK, APXUTEKTOP MPOTPAMMHOTO
oOecredeHus, CHEUUAINCT TIO0 aHalW3y JaHHBIX, CHUCTEMHBIN
aJIMUHHUCTPATOP

148.8. [ns mnpoBeAeHUS] OCHOBHOTO TOCYAapCTBEHHOIO 3K3aMeHa IO
uHdopmaruke (OI'D mo uHboOpMmaruKe) HCHONb3YyeTCs MepeyeHb (Koaudukarop)
poBepsAEMbIX TPeOOBaHUN K pe3ysbTaraM OCBOEHHUS OCHOBHOM 0Opa3oBaTesibHOMN



IPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs U JIEMEHTOB COJIECPIKAHMSI.
Tabmuma 13

[Tpoepsiembie Ha OI'D o undpopmaTuke TpedOBaHUS
K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeIbHOMN MPOrpaMMbl
OCHOBHOTI'0 00111er0 00pa3oBaHus

Kon [IpoBepsieMbie TpeOOBaHUS K MIPEIMETHBIM PE3ylIbTaTaM
IPOBEPSIEMOT 0a30BOro ypoBHS OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOI
0 TpeOOBaHMs | IPOrpaMMbl OCHOBHOTO o011ero oopazoBanust Ha ocHoBe OI'OC

1 3Harh (MOHUMATh)

1.1 Brnanenue OCHOBHBIMH TOHSTHSAMU: WH(OpMaIus, mnepenada,
XpaHeHre W o0paboTka HH(POpPMAIUU, aJITOPUTM, MOJEIb,
uGpoBOM MPOIYKT W UX HCIOIb30BAaHUE IS pEIICHUS
Y4EOHBIX U MPAKTUYECKUX 3aa4

1.2 BJ'IaIIGHI/IG IMMOHATHUAMM: BBICKA3BIBAHHC, JIOTHYCCKAA OIICpalu:d,
JIOTHYICCKOC BBIPAKCHUC

2 YMmeTb

2.1 Ymenue OIIEpUPOBATH €IMHULIAMU U3MEPEHUS
UH(OPMAIIMOHHOTO 00beMa M CKOPOCTH Mepeaadu JaHHBIX

2.2 YMeHue 3anuchIBaTh U CpaBHUBATH Lienble yncaa oT 0 no 1024 B
pa3IMYHBIX  MO3MIMOHHBIX  CHUCTEMax  CUUCIEHUs  C
OCHOBaHUSIMU 2, 8, 16, BBIONHITH apuMETUUECKUE OTepaIuu
HaJl HUMHU

2.3 YMeHue KogupoBaTh U ACKOJUPOBATH COOOIICHUS IO 3aJaHHBIM
MpaBHJIaM; IOHMMaHUE OCHOBHBIX IIPHUHIIMIIOB KOJHPOBAHHS
uH(OpMAITU Pa3TUYHON TPHUPOIBI: TEKCTOBOHM, IpaUIeCcKO,
ayauo

2.4 Ymenue 3aIMChIBATH JIOTUYECKHUE BBIPAKCHUS c
WCIIOJIb30BAHUEM JU3bIOHKIIMU, KOHBIOHKIIUM W OTPHULIAHMUS,
ONpEeNeNATh HCTHUHHOCTh JIOTUYECKUX BBIPAXKEHUN, €CJIU
M3BECTHbl  3HAYEHUS  MCTUHHOCTH  BXOASIIUX B  HEro

INEPEMCHHEBIX, CTPOUTDH Ta6J'II/II_IBI HCTHHHOCTHU OJIA JIOTHYCCKUX




Bblpa}KeHHﬁ; 3aIIUChIBATDH JJOTHYCCKHC BBIPAXKCHUS Ha
N3Yy49aCMOM A3BIKC IIPOTrpaMMHUPOBAHUA

2.5

YMeHHe COCTaBJIsATh, BBHINOJHATH BPYYHYIO W Ha KOMITbIOTEpE
HECJIOXKHBIC aJTOPUTMBI JUIA  YIPABJICHHUS HCIOJHUTEIAMU
(Uepenamika, YepTexkHUK W JIPYTUE); CO3/1aBaTh M OTIAKHUBATh
MpOrpamMMbl Ha OTHOM M3 SI3BIKOB TporpammupoBanus (Python,
C++, ITackans, Java, C#, llIkonbHbI ATOpUTMUYECKU S3BIK),
peaTu3yroNIue HECIOKHBIC aJITOPUTMBI OOPAOOTKH YHCIIOBBIX
JAHHBIX C HCIOJB30BAaHUEM ITUKIOB M BETBIICHHUM, YMCHHUE
pa3omBaTh 3aJa4d Ha I1073aJ1a4M, HCIIOJH30BaTh KOHCTAHTHI,
NEPEMEHHBIC M BBIPAXKEHUS PA3IUYHBIX THUIOB (YHCIIOBBIX,
JIOTUYECKUX, CHUMBOJIBHBIX); aHAIM3UPOBATh MPEITOKEHHBIN
aJITOPUTM, OIPEAEIATh, KAKWE pPE3yIbTaThl BO3MOXKHBI IPHU
3aJJaHHOM MHOKECTBE MCXOIHBIX 3HAYECHUH

2.6

YMeHHe 3anmucarth Ha HM3y4aeMOM SI3bIKE IPOTPaMMHUPOBAHUS
AJITOPUTMBI IPOBEPKH JEIMMOCTH OJHOIO IIEJIOr0 4YHCia Ha
Ipyroe, DPOBEPKM HATypAJIBHOIO YHCJIA Ha  IPOCTOTY,
BbIZIEJIEHHs] M(]p U3 HATYypaIbHOTO YUCIA, TOUCK MAKCUMYMOB,
MUHHMMYMOB, CYMMBbI YHCIIOBOM IIOCJIEN0BATEIBHOCTH

2.7

Brnagenne yMeHHMEM OpPHEHTHpPOBAThCS B HEPAPXHUCCKOH
CTpykType ¢aiyioBoii cucTembl, padotatb ¢ (QaiiaoBoii
CHUCTEMOM TIEPCOHATLHOTO KOMITBIOTEpAa C HCIIOJIb30BAaHUEM
rpaduueckoro uHTepdeiica, a UMEHHO: CO3/1aBaTh, KOMTUPOBATh,
nepeMeniarb, MEePEeUMMEHOBBIBATh, YIAIATh M apXUBUPOBATH
(aiibl U KaTajaoru

2.8

Brnanenne  ymeHusMHM W HaBBIKAMH  HWCIIOJIB30BaHUS
WHO)OPMAITMOHHBIX ¥ KOMMYHHKAITMOHHBIX TEXHOJOTUN ISt
MOWCKA, XpaHCHUs, OOpaOOTKM W Tepeaadyd MW aHaIu3a
Pa3IUYHBIX BUIOB MHGOPMAIIUN

2.9

YMeHue BbIOMpaTh CHOCOO TPEACTABICHUS JAHHBIX B
COOTBETCTBHHM C IIOCTaBIICHHOM 3ajadeil (TaOJMIBI, CXEMBI,
rpadyKu, AUarpaMMbl) C HUCIIOJIB30BAHHEM COOTBETCTBYIOIIUX
IPOrPAMMHBIX CPEJICTB 00PaOOTKU JAHHBIX

2.10

YMmenue QopmanuzoBarb U CTPYKTYpUpPOBaTh HH(POpMAIIHIO,
UCTIONIBb3YS AJIEKTPOHHBIE TAOMUIBI Al 00pabOTKH, aHAIM3a U




BU3yaJIM3allM1 YHCIOBBIX JaHHBIX, B TOM YHCIE C BbIIEICHUEM
Auana3oHa TaONWIBl M YNOPAJOYMBAHUEM (COPTUPOBKOI) €ro
AIIEMEHTOB; yMEHHE MPUMEHATh B DJICKTPOHHBIX TabIuIaX
dopMynbl AN pacyeTOB C HCIOJIB30BAaHUEM BCTPOCHHBIX
¢ynkumii,  abCOMIOTHON,  OTHOCHUTENBbHOM,  CMEIIaHHOU
aZpecalliy; UCIOJNb30BaTh  AJEKTPOHHBIC  TAONUIBI IS
YHUCJICHHOTO MOJEJIMPOBAaHMS B IMPOCTHIX 33/Ja4ax M3 Pa3HBIX
HpeAMETHBIX obnacTeit

Tabmura 13.1

[lepeueHb ameMEeHTOB conepkaHus, mpoBepsieMbix Ha OI'D
1o uH(pOpMaTHKe

Kon [IpoBepsieMblid 2JIEMEHT COAECPKAHUS

1 |udpoBas rpaMOTHOCTH

1.1 |@aiinel u mnanku (karamoru). [IpuHIUNBI TOCTpOoeHHS (HaKIOBBIX
cucteM. IlonHnoe ums ¢aiina (manku). Ilyte k ¢ainy (nanke). Padbora c
daiimamMu M KatajoramMM CpEACTBAMHM  OMNEPALMOHHON  CHUCTEMBI:
CO37aHue, KOIMPOBAaHHE, NEPEMELICHUE, IEPEUMEHOBAHNE U YIAJICHUE
daitioB u mnanok (karanoroB). Tumbl aiinoB. CaolicTBa (aitios.
@aitnoBeiit  MeHemkep. [louck ¢ainoB cpeacTBaMu  OneparoOHHON
CUCTEMBI

1.2 |O0Obenunenue xommbioTepoB B ceTh. Cerb MHTepHeT. Beb-cTpanuia,
BeO-caiiT. CrpykTypa azapecoB BeO-pecypcoB. bpayszep. IlonckoBbie
cucrembl. [louck wH(pOpManuu MO KIIOYEBBIM CJIOBaM M IO
M300paKEHUIO.

JlocToBepHOCTH MH(pOpMaLIH, TOTydeHHOU u3 MHTepHera.

IP-anpeca y3noB. CeTeBoe XpaHEHUE TAHHBIX

2 | Teopernueckue 0CHOBBI HH(POPMATUKHU

2.1 |[IuCKpeTHOCTh JaHHBIX. BO3MOXHOCTh OMNHUCAHUS HEMPEPHIBHBIX
00BEKTOB M MPOIECCOB C TTOMOIIBIO TUCKPETHBIX JaHHBIX.

CumBon. AndaButr. Momuocts andasuta. [[BowuHblli  andaBuT.
KonmdecTBO ~ BCEBOBMOXKHBIX ~ CJIOB  (KOJOBBIX  KOMOWHAIIHIA)
¢ukcupoBaHHOW JIUHBI B JBOMYHOM andasute. [IpeoOpazoBanue




moboro andaButa K JABOMYHOMY. KonamdecTBO pa3iauyHBIX CJIOB
(bUKCUPOBAHHOM JUTMHBI B aJipaBUTE OTNPEACTICHHON MOIITHOCTH.
KomupoBanre cHMBOIOB OHOTO ajihaBUTA C MIOMOIIBIO KOJIOBBIX CJIOB B
apyrom andaBute, KoJoBas TabIuIa, TeKOAUPOBAHUE.

KonnpoBanne tekcTtoB. PaBHOMepHbIM Koa. HepaBHOMEpHBIM KO
Konuposka ASCII. BoceMubutHbie komupoBKHU. [1oHATHE O KOAMPOBKAX
UNICODE. JlekomupoBaHue  COOOIIEHUM C  HCIIOJIb30BaHHEM
pPaBHOMEPHOTO M HEpaBHOMEpHOTo koja. MHdopManmoHHBIH 00BEM
TEKCTa

2.2

NudopmanionHslii 00beM JaHHBIX. BUT - MUHUMAalbHAS €IWHMIIA
KOJINYEeCTBA MH(POPMAIIMHU - JTBOMYHBIN paspsn. EauHumel u3MepeHus
nH(pOpMaIIMOHHOTO O0beMa JaHHBIX. buT, 0alT, KuiI00alT, Merabdair,
TUTA0aMT.

CKopoCTh Iepeaayu JaHHBIX. EMUHUIIEI CKOPOCTH Mepeaadn JaHHBIX
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KomupoBanue mBera. llBetoBrie Monmenu. Mopens RGB. Imybuna
xonupoBanus. [lanutpa.
PactpoBoe M BEKTOpHOE mMpelacTaBieHUE u3o0paxeHud. I[lukcens.
Onenka uH(OpMAIMOHHOTO oOOBeMa TpauUuecKuX JaHHBIX IS
PacTpOBOTO U300paKEHUS

2.4

KonnpoBanne 3Byka. PaspsamHocTe M wacrora 3anucu. KoimuecTBo
KaHAJIOB 3aIIHCH.

OneHka KOJIMYEeCTBEHHBIX apaMETPOB, CBSI3aHHBIX C MIPEACTABICHUEM U
XpaHEHUEM 3BYKOBBIX (haiiiioB

2.5

Heno3unmonHuble MW MO3ULMOHHBIE CHUCTEMBI CUHUCIEHUsA. AJ(aBuT.
OcHoBanue. PazsepuyTtas popma 3anucu uncia. [IepeBoa B 1eCATHUHYIO
CHUCTEMY YMCEJI, 3aIIMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUS.

PumMckast cucrema cunciaeHus

2.6

JBonuHas cucrema cuucinenus. [lepeBoj menbix yncen B npeaenax ot ()
no 1024 B ABOMYHYIO CUCTEMY cuuciieHHus. BocbMmepuuHas cucrema
cuncienus. [lepeBog uncen U3 BOCBMEPUYHONW CHUCTEMBI B IBOUYHYIO U
NeCATUYHYI0 CcucTeMbl W oOparHo. IllectHamiarepuuHas cucrtema
cuncieHus. IlepeBox uwMcen W3 IIECTHAALATEPUYHON CHUCTEMBbI B
JIBOUYHYIO, BOCBMEPUYHYIO U JICCITUUHYIO CUCTEMBI U OOPaTHO.
Apudmernueckue onepaluy B JBOUYHOU CUCTEME CUHCIICHUS

2.7

Jlormueckue BbICKa3bIBaHUs. JIOorMuyeckue 3HAUYCHHUS BBICKA3bIBAHUU.




DneMeHTapHble U COCTaBHBbIE BbICKA3bIBaHUS. Jlornueckue ornepanuu:
"u" (KOHBIOHKIUA, JIOTUYECKOE YMHOXEHHE), "Wiau" (IU3bIOHKIUA,
JIOTUYECKOE clIoKeHue), "He" (jmornyeckoe orpuuanue). Ilpuopurer
jJormyeckux omnepauuil. OnpeneneHue HCTUHHOCTH  COCTABHOIO
BBICKa3bIBAHMSI, €CJIM U3BECTHBI 3HAUEHUSI HCTHHHOCTH BXOJSAIIUX B HETO
AIIEMEHTAPHBIX BbICKa3biBaHMWM. Jlormueckue BblpakeHus. IlpaBua
3aMiCcH JIOTUUECKUX BbIpaxkeHUi. [locTpoeHue Tabmuil MCTUHHOCTU
JIOTUYECKHUX BBIPAKEHUN

2.8

Jlorndyeckue HSIEMEHTHI. 3HAKOMCTBO C JIOTUYECKMMM OCHOBaMu
KOMIIBIOTCPA

2.9

HenpeppiBHBIE W aUCKpeTHbIE Monenu. VIMHUTanMOHHBIE MOJETH.
Urposeie Mozmemu. OuLeHKa aJeKBaTHOCTH MOJEIU MOJEIUPYEMOMY
OOBEKTY U LIETISIM MOJEIINPOBaHUS

2.10

Tabnuunbie Mmonenu. Tabnuiia Kak NpeCTaBICHUE OTHOIICHUS.
baszel nannbix. OTOOp B TaONHIE CTPOK, YAOBIECTBOPSIOMIUX 33JaHHOMY
YCIIOBUIO

2.11

I'pad. Bepunna, peopo, IIyTh. OpueHTHpOBaHHbBIE 151
HeOpueHTUpoBaHHBIE Tpadnl. JlimHa (Bec) pebOpa. Becomas marpuria
rpada. nmuaa mytu mexay BepmmHamu rpada. [louck ontumanibHOTO
nytd B rpade. HauanpHas BepmmHa (MCTOYHUK) U KOHEYHAs BEPIIMHA
(cTOK) B OpueHTHpOBaHHOM Tpade. BplunciaeHue koaudecTBa MyTeil B
HaIlpaBJIEHHOM allUKJINYECKOM Tpade

2.12

HepeBo. Kopenb, BepmmHa (y3en), JucT, pedpo (ayra) nepesa. Bricota
nepeBa. IlognepeBo. IlpuMmepbl ucmonb3oBaHus JaepeBbeB. llepebop
BAPHAHTOB C MOMOIIIBIO JIepeBa

AJITOPUTMBI U IPOTPAMMUPOBAHUE

3.1

CpotictBa anroput™a. CriocoObI 3amucy aaroputTMa (CIOBECHBIN, B BUJIE
OJI0K-CXEMBI, MpOTpaMMa).

CocrapiieHre aJlropuTMOB M ITPOrpamMM C MCIOJB30BAHHEM BETBIICHUM,
IMKJIOB W  BCIOMOTaTElIbHBIX  QJITOPUTMOB Il YIPaBICHHUS
ucnonnureneM  (PoOor, UYepenamka, YepTe:xxkHUK U Jpyrue).
BrlnonHeHne anropuTMOB BPYYHYIO M Ha KOMIIBIOTEPE

3.2

SA3pik  mporpammupoBanusi  (Python, C++, Ilackams, Java, CH#,
[[IxonpHBIH ATTOPUTMUYECKUN S3BIK).




Cucrema nporpaMMHUpPOBaHUA: PENAKTOP TEKCTA IPOrPaMM, TPAHCIATOD,
OTJIA/IYUK.

[lepemennas: Tum, wumsA, 3HadeHue. Llenble, BENIECTBEHHBIE W
CUMBOJIbHBIE ITIEPEMEHHBIE.

Omneparop npucBauBaHus. ApupMETHUECKUE BBIPAKECHUSA U TOPSIAOK UX
BbIMCIIeHHs. Onepanuu ¢ UelIbIMA YUCIAMU: LIEJIOYHMCICHHOE JCIICHUE,
OCTaTOK OT JIECJICHUS.

Berenenus. CocTtaBHbIe yCIOBUS (3alUCh JIOTUYECKUX BBIPAXKEHUN Ha
U3y4yaeMoOM s3bIKE IporpamMmupoBaHusi). HaxoxneHue MuHHMyma U
MakCUMyMma M3 JIByX, TP€X M YeThIpeX uucelsl. PemeHne KBaapaTHOro
YPaBHEHMS, UMEIOIIETO BEIIECTBEHHBIE KOPHH.

[ukn ¢ ycnoBuem. Anroput™ EBkimaa ais Hax0KI€HHUS HAUOOJBILIETO
o0miero nenuTens JBYX HaTypalbHbIX uncen. Pa3Ouenue 3amucu
HAaTYpaJIbHOT'O YKCJIA B IIO3ULIMOHHON CUCTEME C OCHOBAHUEM, MEHBILIUM
iy paBHbIM 10, Ha OTIEIBHBIC TTUPPHI.

[{ukJ ¢ mepeMeHHON. AITOPUTMBI IPOBEPKU JAECIUMOCTH OJHOTO LEIOr0
YHUCIa HAa IPYroe, IPOBEPKHU HATYPAILHOIO YHCIIA HA IIPOCTOTY
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OOpaboTka  CUMBOJIBHBIX  JaHHBIX. CHMBOJIBHBIE  (CTPOKOBBIEC)
nepemeHHbie. [locumBonbHast oOpabotka crTpok. Ilogcuer dacToThI
MOSIBJICHHSI CUMBOJIa B CTpoke. BeTpoeHHble QyHKIuu st 00paboTKu
CTPOK

3.4

Omnpenenenue BO3MOXKHBIX pPe3yJabTaToB pabOThl alropuT™Ma MpHu JaHHOM
MHOXECTBE BXOJHBIX JAHHBIX, OIPENCIICHUE BO3MOXHBIX BXOJHBIX
JAHHBIX, IPUBOIAIINX K TAHHOMY PE3YJIBTATY

3.5

Tabnuunple  BenmuuuMHbl  (MaccuBbl).  OJHOMEpPHBIE  MACCHBBI.
CocraBieHue U OTJIaJIKa MPOTpaMM, PeaTu3yolIUX TUIIOBBIC aITOPUTMBI
00pabOTKU OJHOMEPHBIX YMCJIOBBIX MAaCCHBOB, Ha OJHOM U3 S3BIKOB
nporpammupoBanusi (Python, C++, Ilackans, Java, C#, IlIxonabHbIl
AnroputMuueckuid  SI3bIK):  3allOJJHEHWE  YMCIOBOTO  MAacCHBa
CIIyJailHBIMH YHCJIAMH, B COOTBETCTBUU C (POPMYJION WIJIM IMTyTEM BBOJA
Yyucell, HaXOXKJICHHE CYMMBbI 3JIEMEHTOB MAacCHBA, JIMHEWHBIM IMOUCK
3aIaHHOTO 3HAYEHUs B MAacCUBE, TMOJCYET DHIEMEHTOB MacCHBa,
YIOBJICTBOPSIONMIUX 3aJJaHHOMY YCJIOBHIO, HAXOXIEHHE MHUHHUMAJIHHOTO
(MakcUMabHOTO) 37eMeHTa MaccuBa. COpTUpPOBKAa MacCHBa.

OOpaboTka NOTOKA JaHHBIX: BHIYUCICHUE KOJTUYECTBA, CYMMBI, CPETHETO
apu(PpMETUYECKOro, MHHUMAIBHOTO M MAaKCUMAaJbHOTO  3HAYEHUS
AIIEMEHTOB  MOCJEAOBATEIBHOCTH,  YIOBIETBOPSIOIIMX  33JaHHOMY




YCJIIOBHIO

3.6

VYopasnenue. Curnan. OOparHas cBs3b. [lonydeHune CHUTHAIOB OT
U(PPOBBIX TATYMKOB (HAIPUMEp, KacaHHs, PAaCCTOSHHs, CBETa, 3BYKa).
[TpuMepbl HCMONB30BAHKUS TPHHIMIA OOpPAaTHOM CBSI3M B CHCTEMax
yIpaBJICHUS] TEXHUUECKUMHU YCTPONCTBAMH C TIOMOIIBIO IATYNKOB, B TOM
YHUCIIe B pOOOTOTEXHUKE

HNudopmarimonHbie TEXHOJIOTUH

4.1

TekcToBbIE TOKYMEHTHI U UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHULIA, ad3all,
CTpPOKa, CJIOBO, CUMBOI).

TeKCTOBBI IIpOLIECCOpP - MHCTPYMEHT CO3JaHusl, PEIAaKTHUPOBAaHUSA U
¢dopmarupoBanus TekctoB. I[IpaBmia Habopa Tekcra. PemaktupoBanue
Tekcta. CpoiictBa cumBosioB. pudt. Tunsl mpudtoB (pyodieHsle,
3aceYyKaMH, MOHOIIUPUHHBIE). [lomyXHupHOE U KypCHBHOE HAaYepTAHHE.
CpoiicTBa a03ameB: rpaHullbl, aO3alHBIA  OTCTYI, HMHTEPBAJ,
BbIpaBHUBaHUE. [lapameTpsl cTpanunpl. CtuieBoe popmMaTupoBaHue.
CrpykrypupoBaHue uHGOpMaUy C IOMOIIBIO CIHMCKOB U TaOuL.
MHoroypoBHeBble  cnuckd. JloOaBieHue Tabnull B TEKCTOBBIE
JOKYMEHTBI.

BcraBka wu300paxkeHuid B TEKCTOBbIE JOKyMeHTHI. (OOTekaHue
U300paKEHUN TEKCTOM. BKIlIoueHue B TEKCTOBBIM JOKYMEHT JUarpaMm,
dbopMys, HyMmMepaluu CTpPaHUL, KOJIOHTUTYJIOB, CCBUIOK W JPYTUX
3JIEMEHTOB

4.2

PactpoBsie pucynku. Mcnons3oBanue rpauaecKux MPUMHUTHBOB.
Onepanyu  penakTupoBaHus TpadUIECKUX OOBEKTOB, B TOM YHCIIES
nudpoBeix (ororpaduii: u3MeHeHHE pa3mepa, oOpe3ka, IOBOPOT,
oTpakeHne, pabora ¢ obmacTsaMu (BBIICICHUE, KOIMMPOBAaHHE, 3aJIMBKA
IIBETOM ), KOPPEKITUS 1IBETA, IPKOCTH U KOHTPACTHOCTH.

Bektopnas rpaduka. Co3zmanue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH
CpeICTBaMH  TEKCTOBOTO  Tpolleccopa WM JIPYTUX  IporpamMm
(mpunoxxenuii). JlobaBneHne BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

4.3

[TonroroBka MyabTHMENUHBIX Tpe3eHTanuid. Cnaiin. JloOaBnenune Ha
crnaiig TekcTa u u3o0paxkeHui. Pabora ¢ HECKOJILKUMHU ClIaliIaMH.
JobGaBinenne Ha Cclaii  ayIuOBU3yaJIbHBIX JaHHBIX. AHUMAIUSL.
['unepccpuiku

4.4

Tunbel JaHHBIX B SYEHKaX JJIEKTPOHHOM Tabmuiel. PenakTupoBaHue u




(¢opmarupoBanue Tabaul. BceTpoeHHble (QYHKUMM Ul [TOMCKa
MakCUMyMa, MHUHUMYMa, CYMMBI M CPEIHEro apu(pMeTHUYECcKOro.
CopTHupoBKa TaHHBIX B BBIACJICHHOM Juana3oHe. [loctpoenue auarpamm
(rucrorpaMma, KpyroBasi auarpaMma, TOY€4Has Auarpamma). Bbeioop
THUIIAa JUATPAMMBI.

[TpeoOpazoBanue ¢opMmyn npu  KonupoBaHuU. OTHOCHUTEINbHA,
aOCOJIIOTHAs U CMEILIaHHAas aJipecanus

4.5

VYCIIOBHBIE BBIUMCICHUS B AJNEKTPOHHBIX TaOmumax. CyMMHUpOBaHHE H
MoJICUeT 3HA4YCHUH, OTBEYAIOIIMX 3aJaHHOMY ycioButo. OO6paboTka
0OJBIINX HA0OPOB JaHHBIX. YHCIIEHHOE MOICIMPOBAHUE B AIEKTPOHHBIX
Ta0IUIIax
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