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OenepanbHas paboyass mporpamMmma mo ydyeOHoMy mnpeamety «MHpopmarukay
(6a3oBbINt ypoBeHb) (mpeaMmeTHas oOnacth «Maremarnka u HHpOpMaTUKa») (Hanee
COOTBETCTBEHHO — MporpamMma 1o HUH(opMmaTuke, HWHPOPMATHKA) BKIIOYAET
MOSICHUTEIBHYIO 3aMUCKY, COJEpKAaHNE 00ydeHUs, TNIAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS
pOrpaMMbl 110 HHPOPMATHKE, TEMATUYECKOE MIIAHUPOBAHUE, IEPEUEHb (KOIU(PHUKATOD)
pacrpeneneHHbIX 0 KJIaccaM MPOBEPSEMBIX TPeOOBaHHWI K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs U AJICMEHTOB
cofiep>kanust o MHGOPMATUKE, TIepeueHb (KOAU(PHUKATOP) MPOBEPIEMBIX TpeOOBaHUU
K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNIbHOI MpOorpaMMbl OCHOBHOT'O OOIIETO
00pa3oBaHus U JIIEMEHTOB CO/IEPKaHUs IO HH(OPMATHKE.

MMOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o wuH(pOpMAaTUKE HA YpPOBHE OCHOBHOIO 001Iero oOpa3oBaHMs
COCTaBJiecHa Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHONH MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUsA, MPEACTABICHHBIX
B ®I'OC 00O, a takxke penepanbHOil paboyeit mporpaMMbl BOCIIUTAHHUS.

[Iporpamma o mHpOpMATHKE AAeT MPEACTABICHUE O IENAX, OOIIel CTpaTeruu
OoOyuyeHHusl, BOCIHUTAHUS U PA3BUTUS OOydarOIUXCAd CpPEACTBAMH HH(POPMATHKU
Ha 0a30BOM YpOBHE, YCTaHaBIMBAaeT 00s3aTeIbHOE MPEIMETHOE COJAEp KAHUE,
peyCMaTpUBAET €ro CTPYKTYPUPOBAHUE O pa3eiaM U TEMaM.

[Iporpamma 1o uHGOpMaTHKE ONpEAETSeT KOJIWYECTBEHHbIE U KAaYECTBEHHBIE
XapaKTEePUCTUKH Yy4eOHOTO Marepuana s KakKIOro ToAa HM3y4YeHHs, B TOM YHCIC
JUIS  COEPIKAaTeNbHOTO HAMONHEHHWS pa3HOTO BHJA KOHTPONSA (TIPOMEXYTOUHOU
aTTecTalii O00yJaloIUXCs, BCEPOCCHMCKUX TMPOBEPOUHBIX pabOT, TOCYyIapCTBEHHON
WUTOTOBOM aTrTecTalum).

[Iporpamma 1o MHQOpPMATHUKE SBISAETCS OCHOBOM MJisi COCTaBJIEHUS aBTOPCKUX
y4eOHBIX MTPOrpaMM, TEMATHUECKOTO TUIAHUPOBAHUS KypCa YUUTEIIEM.

ensmu uzydeHuss nHGOPMATUKA HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
SIBIISTEOTCSL:

dbopMUpOBaHHE OCHOB MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUsI HAayKu HWH(POPMATHKU, JOCTHXKEHHUSM HAYYHO-TEXHUYECKOTO
nporpecca M OOLIECTBEHHOW MpPaKTUKHM, 3a CYET pa3BUTUSA IPEICTaBICHUN
00 uHpoOpMaIMK KaK O BaKHEUIIEM CTPaTErMYeCKOM pPEeCypce pa3BUTHS JIMYHOCTH,
rocyJapcrBa, oO0IIeCTBa, TMOHUMAaHHUS pPOJM  HWH(DOPMAIMOHHBIX  TPOIECCOB,
UH(GOPMAITMOHHBIX PECYPCOB M MHPOPMAITMOHHBIX TEXHOJIOTUN B YCIOBHIX IU(POBOI
TpaHCc(pOopMaLIM¥ MHOTUX cep KU3HU COBPEMEHHOr0 OOIIECTBA;

o0OecrieyeHue  YCJIOBHM, CHOCOOCTBYIOLIMX  Pa3BUTUIO  AJTOPUTMHUYECKOTO
MBIIUICHUS KaKk  HEOOXOAMMOIO  yCIOBHS  MPO(ECCHOHANBbHON  AESITEeIbHOCTH
B COBPEMEHHOM HMH(POPMAIIMOHHOM OOILECTBE, MPENOJIararollero CrnocoOHOCTh
oOyuaronierocst pa30uBaTh CIOXKHBIE 3aja4l Ha Oosiee MPOCThIE MO/133]a4H, CPAaBHUBATh
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HOBBIE 33J]a4M C 33/Ja4yaMU, PEIICHHBIMHU paHEe, ONpENeNATh LIaru JUisl JOCTHXKEHUS
pe3yJibTaTa U Tak Jajee;

dbopMupoBaHUE U  pa3BUTHE KOMIETEHLIMH oOydarommxcsi B  00JacTu
UCTIOJIb30BaHUsT MH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTH, B TOM YHCIE
3HaHMM, YMEHUW U HaBBIKOB pabOThl ¢ uWH(pOpMalmel, MTporpaMMupOBaHUS,
KOMMYHUKAIIUM B COBPEMEHHBIX HU(MPOBBIX CpeJax B YCIOBUAX OOecCTeueHUs
nH(OPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH 00YJaroIIerocs;

BOCIIUTAHUE OTBETCTBEHHOI'O U H30MpATENIbHOTO OTHOLICHHS K HWHGOpMAaIIH
C y4yeTOM TMpaBOBBIX W OTUYECKUX AaclEKTOB €€ pPaCIpOCTPAHEHHUS, CTPEMIICHUS
K TPOJOJDKEHHUIO O00pa3oBaHUsT B 00JacTH  MH(MOPMAITMOHHBIX  TEXHOJIOTHM
U CO3MJATENIbHOM JIEATENbHOCTH C INPUMEHEHUEM CPEACTB HMH()OPMALMOHHBIX
TEXHOJIOTUH.

HNudopmaTika B OCHOBHOM 00111eM 00pa30BaHUM OTPAXKAET:

CYLIHOCTh HH()OPMATUKH KaK HAYYHON TUCUUIUIMHBL, U3y4aroel 3aKOHOMEPHOCTH
OpOTeKaHUs] Y  BO3MOXKHOCTH  aBTOMAaTH3allMd  HMHQOPMAIIMOHHBIX  IMPOLIECCOB
B Pa3JIMYHBIX CHCTEMAX;

OCHOBHBIE 00JIACTH MPUMEHEHUS UH(POPMATHKH, MPEXK/IE BCEr0 HHPOPMAIIMOHHBIE
TEXHOJIOTUH, YIIPABIIEHUE U COLIMATIbHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep  UMHGOpMAaTUKX U HMH(OPMAIMOHHOM
JESITENIbHOCTH.

N3yuenrne mH(GOpMATUKN OKa3bIBAeT CYILECTBEHHOE BIMSHUE Ha (OpPMHUpPOBAHHE
MUPOBO33pPEHUSI O0YYAIOLIErocs, €ro MW3HEHHYI0 MO3ULHUI0, 3aKJIAJbIBAET OCHOBBI
MOHUMAaHUSA TPUHIUNOB (YHKIIMOHWPOBAHUS M WCIOJIB30BAaHUS HH(POPMAIIMOHHBIX
TEXHOJOTUNA Kak HEOOXOJUMOIro MHCTPYMEHTa NPAKTUYECKU JIHOO0OM AesITeIbHOCTH
U OJHOr0 M3 Hauboiee 3HAYMMBIX TEXHOJOTMYECKUX JAOCTHXKEHUU COBPEMEHHOM
HUBWIM3AlMU. MHOTHE NpeAMETHbIE 3HaHMSI U CHOCOOBbI JEeATEIbHOCTH, OCBOCHHBIE
O0y4aroUIMMUCS MPH W3y4YeHUU HH(POPMATHUKH, HAXOAAT MPUMEHEHHE KaK B paMKax
o0pa3oBaTeabHOrO TpoIecca MpU HU3YYEHMH JPYTUX TMPEAMETHBIX —0O0JacTed,
TaK U B MHBIX KMU3HEHHBIX CHUTYalUAX, CTAHOBATCS 3HAYUMBIMH AJs (DOPMUPOBAHUS
KayeCTB JIMYHOCTH, TO €CTh OpPUEHTHPOBAHBI Ha (POPMHUPOBAHUE METANPEAMETHBIX
Y JINYHOCTHBIX PE3ybTaTOB O0yUYEHUS.

OcHoBHble 3amaun yueOHoro mnpeamera «MHpopmaruka» — cPopMHpPOBaTH
y 00 yJaromuxcs:

MMOHUMaHUE MPUHUMUIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHUSA OOBEKTOB LU(POBOTO
OKpY)KEHUS, TPEACTaBICHUS 00 HCTOPUU M TEHACHIMSX pa3BUTUS HHPOPMATHKU
neproaa HuppoBor TpaHCPOPMaLIUU COBPEMEHHOTO OOILIECTBA;

3HaHWs, yMEHWS W HaBBIKM TPAMOTHOW TIIOCTAHOBKH 3a/7a4, BO3HUKAIOIIUX
B IPAaKTHUYECKON NEATENbHOCTH, Uil UX pEIICHUs C IMOMOUIbI0 HH(OPMAIMOHHBIX
TEXHOJIOTUI, YMEHHUS U HAaBBIKK (pOPMAJIM30BAaHHOTO ONTMCAHMI IOCTABJICHHBIX 3a71ay;

0a3oBble 3HAHHS 00 WHPOPMAIMOHHOM MOJICIUPOBAHUU, B TOM YHCIIE
0 MaTeMaTH4YeCKOM MOJIETUPOBAHUU;
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3HAHKE OCHOBHBIX ITOPUTMHUYECKUX CTPYKTYpP U YMEHHE MPUMEHSTh 3TH 3HAHUS
JUTSI IOCTPOEHUS aJITOPUTMOB PELIECHUS 3a/1a4 TI0 UX MATEMAaTUYECKUM MOJIEIISIM;

YMEHHS U HABBIKM COCTABIICHHUS MPOCTHIX MPOTPAMM IO TIOCTPOCHHOMY JITOPUTMY
Ha OJTHOM U3 S3BIKOB IMPOTPaMMHPOBAHUS BEICOKOTO YPOBHS;

YMEHHS ¥ HaBBIKA 3(PPEKTUBHOTO HCIIOIH30BAHUS OCHOBHBIX THUIIOB TPHKJIATHBIX
nporpaMM  (MPUJIOKEHUHM) 0O0IIero Ha3HaueHUsT W HUHGOPMAIMOHHBIX CHUCTEM
JUISL PEIICHUs] ¢ MX TMOMOIIBIO MPAKTUYECKUX 3aj]ad, BJiaJiecHue 0a30BBIMH HOpPMaMH
WH(OPMAITMOHHON YTUKH U TIpaBa, OCHOBaMU WH(OPMAITMOHHON 0€30MacHOCTH;

YMEHHE TPAMOTHO MHTEPIPETUPOBATH PE3yAbTAThl PEIICHUS MPAKTUYECKUX 3a7a4
C TIOMOIIBI0O HH(POPMAIMOHHBIX TEXHOJIOTHM, MPUMEHSTH TMOJTYyYEHHBIC PE3yIbTaThl
B ITPAKTUYECKOMN AESTEIbHOCTH.

Hean wu 3agaum  u3ydeHuss MHEGOPMATUKKM HA YPOBHE OCHOBHOTO OOILEro
o0pa3oBaHusl ONPEACISIIOT CTPYKTYPY OCHOBHOTO COJEp)KaHHUSI Y4eOHOro mpeaMera
B BUJIE CIIEIYIOLIUX YEThIPEX TEMATUYECKUX Pa3/eIIOB:

1uppoBasi rpaMOTHOCTb;

TEOPETUICCKNE OCHOBBI HH(DOPMATHKH;

QITOPUTMBI ¥ TIPOTPaMMHPOBAHUE;

MH(POPMAIIMOHHBIE TEXHOJIOTHUHU.

OO611ee 4nco 4acoB, PpEKOMEHAOBAHHBIX /IS U3y4eHUsT HHPOPMATUKHN HA Oa30BOM
ypoBHe, — 102 yaca: B 7 kiacce — 34 yaca (1 gac B Henmeno), B 8 kiacce — 34 daca
(1 gac B Hegemo), B 9 kiacce — 34 yaca (1 yac B Heneno).
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COJEPXXAHUE OBYYEHUA

7 KIIACC

Hudposast rpaMOTHOCTH
Komnviomep — ynusepcanvrnoe ycmpoticmeo o6pabomku OaHHbIX.

KoMmmnbioTep — yHUBEpcalbHOE BBIYUCIHUTEILHOE YCTPOMCTBO, paboTaroliee
0 mnporpaMme. TUIbl KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMITBIOTEPHI, CYITEPKOMIBIOTEPhl. MOOMIBHBIC YCTPONCTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIIBIOTEPA U UX HazHaueHue. [Iponeccop. OneparuBHas
U JIOJITOBPEMEHHAS MaMATh. Y CTPOMCTBA BBOJA U BbIBOAA. CEHCOPHBI BBOJ, AAaTYUKHU
MOOUJIBHBIX YCTPOWUCTB, CPECTBA OMOMETPUYECKON ayTeHTU(PUKAINH.

Hcropust pa3BuUTHS KOMIIBIOTEPOB M IporpaMMHOro ooecredeHus. IlokosneHus
KOMITbIOTEPOB. COBpEMEHHBIE TEHAECHIMHU PA3BUTHS KOMIIBIOTEPOB. CyNepKOMIIBIOTEPHI.

[lapannenbHble BEIYUCICHHUS.

IlepconanbHblil komnetoTep. Ilporieccop 1 ero xapakTepucTHKU (TaKTOBasi 4acToOTa,
paspsaHocTh). OnepaTuBHas naMmATh. JlonroBpeMeHHas MaMsATh. Y CTPOMCTBAa BBOJA
U BbIBOJa. OObEM XpaHUMBIX JAaHHBIX (ONEpaTHBHAs MaMITh KOMIIbIOTEPA, >KECTKUN
U TBEpIOTEIbHBIA JHUCK, TOCTOSIHHAs MaMsIThb cMapT(OHAa) U CKOPOCTh JOCTYIA
JUISL PA3JIMYHBIX BUJIOB HOCHTEIIEH.

TexHuka 0€30MaCHOCTHU U MpaBuiia padOThl HA KOMIIBIOTEPE.

IIpoepammul u oannvie.

[IporpammHOe  obOecriedeHne  KoMmmbloTepa.  [IpukinagHoe — mporpaMMHOE
obecnieuenue. CuctemHoe mporpamMmmHoe obecriedueHne. CUCTeMBbl MPOTrPaMMHUPOBAHMSL.
[IpaBoBasi oxpaHa mporpaMM U JaHHBIX. becmiaTHble W YCIOBHO-OECIUIaTHBIC
nporpammsbl. CBOOOHOE TPOrpaMMHOE 0OecTIeueHHE.

@aitnbl 1 nanku (karaioru). [IpuHiunel noctpoeHus ¢aiaossix cuctem. [loaHoe
uMs ¢aiina (manku). [lyte k dainy (manke). Pabora ¢ dailinmamu u katanoramu
CpeACTBaMH OMNEPAIMOHHON CHCTEMBI: CO3[aHHe, KOIUPOBaHUE, IepeMEIICHNUE,
NepeuMEHOBaHNE U yaalieHue (aityioB U manok (kataynoros). Tumsl daiinoB. CBoiicTBa
daiinoB. XapakTtepHble pa3Mmepbl (aillioB pazTUYHBIX TUIOB (CTpaHUIA TEKCTa,
JJIEKTPOHHAsT KHHUTA, (oTorpadus, 3amuch MNECHH, BUACOKIHUM, MOTHOMETPaXXKHBIN
bunbMm). ApxuBanus AaHHbIX. Vcmonb3oBaHue mnporpamm-apxuBaTopoB. DaiinoBsbiii
meHemxkep. [louck daitsioB cpeacTBaMu OnepalliOHHON CUCTEMBI.

KomneioTepable BHPYCHI W Jpyrde€ BPEIOHOCHBIE MporpamMmsbl. [IporpaMmel
JUTSI 3aIUTHI OT BUPYCOB.

Komnvromepnvie cemu.

O0benunenne KoMmmboTepoB B ceTb. Cerh MHTepHer. Beb-cTpanuiia, BeO-caidr.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. [louckossie cuctemsl. [lonck nndopmaruu
M0 KJTFOYEBBIM CJIOBAM U IO M300pakeHun 0. JlocToBepHOCTh HH(OPMAITUH, TTOTYICHHON
u3 nTepHera.

CoBpeMeHHBIE CEPBUCHI MHTEPHET-KOMM YHUKAITUH.
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CereBoii 3TUKET, 0a30Bble HOPMBI MH(POPMALIMOHHOW 3TUKH U MpaBa MpH padoTre
B UnTepnere. Ctpareruu 6e3omacHoro noseneHus B MiHTepHere.

TeopeTnueckue 0CHOBBI HH(pOpMATHKH
Hugpopmayus u ungopmayuonnvie npoyeccuwl.

Nudopmariust — o1HO U3 OCHOBHBIX MOHSTUN COBPEMEHHOW HAYKH.

Nudopmaruss kak cBeAeHMs, NpeIHA3HAUYCHHBIE [JIsI BOCIPHUATHUS UYEJIOBEKOM,
u uH(popmaIms Kak JaHHbIE, KOTOPbIE MOT'YT ObITh 00pabOTaHbl aBTOMATH3UPOBAHHOM
CHUCTEMOM.

JluckpeTHOCTh JaHHBIX. BO3MOXHOCTH OINUCAaHUS HEMPEPBIBHBIX OOBEKTOB
Y TIPOLIECCOB C TOMOUIBIO TUCKPETHBIX JaHHBIX.

NudopmanmonHble MpOIECCHl — MPOLECChl, CBS3aHHBIE C  XPaHEHUEM,
npeoOpa30BaHUEM U Mepeayeii TaHHbIX.

Ilpeocmasnenue ungpopmayuu.

CumBoin. Andasut. MomHocts andasuta. PazHooOpas3ue s3bIKOB U an(aBUTOB.
EctectBennbie u (hopMabHbIe S3bIKU. A(aBUT TEKCTOB Ha PYCCKOM s3bIKe. JIBOMUYHBIIMA
andaBut. KoaudecTBo BCEBO3ZMOXKHBIX CJIOB (KOAOBBIX KOMOMHAIMI) (PUKCUPOBAHHOM
JUIMHBI B JBoM4HOM anasute. [IpeoOpazoBanue moboro andaBuTa K JBOMYHOMY.
KonuuectBo pa3invyuHbIX CIOB (PUKCUPOBAHHOM IJIMHBI B an(aBUTE OINPEIEIECHHON
MOILIHOCTH.

KoaupoBanue cuMBOJIOB OJHOTO andaBuTa C MOMOIIBIO KOJOBBIX CJIOB B JAPYrOM
andasute, KoJ0Bas TabIUIlA, TEKOAUPOBAHUE.

JIBonunsiil kox. [IpeacraBineHne JaHHBIX B KOMIBIOTEPE KAK TEKCTOB B JJBOUYHOM
andasure.

Nudopmarmonusiii 00beM JTaHHBIX. BUT — MHUHMMallbHas €IWHUIA KOJIMYECTBa
uH(OpMaI — JBOWYHBIA pa3psn. EnuauIbl usMepenus uH(OpMaIMoHHOTO o0bema
naHHbIX. but, OaliT, KujmobanT, MeradaiT, ruradamT.

CxopocTh nepeiayn JaHHbIX. EAMHUIBI CKOPOCTH MEpENayu TaHHbIX.

KonnpoBanne tekcroB. PaBHOMepHsli kox. HepaBHomepnbii kox. Komuposka
ASCIl.  Bocbmubutseie koaupoBku. Ilomstue o xommpoBkax UNICODE.
JlexoaupoBaHue COOOLIEHUN C HKCIOJIb30BAaHUEM PABHOMEPHOTO U HEPABHOMEPHOI'O
koaa. UadopMaiimoHHbIit 00beM TEKCTA.

Hckaxenne nHPpOpMaLUK MPH 1epeaaye.

Oo01iee npencTaBiaeHUE O HUPPOBOM IMPEICTABICHUH ayJUOBU3yaIbHBIX U APYTUX
HETMPEPHIBHBIX JIAHHBIX.

Konuposanue 1npera. LleroBbie Mmoaenu. Moaens RGB. I'nyOuna konupoBaHus.
[Tanmutpa.

PactpoBoe u BekTOpHOE TipencraBieHre wuzoOpakeHuil. [lukcenb. OueHka
MH(}OpPMAIIMOHHOTO 00beMa rpadMYECKUX JAHHBIX JJIS1 PACTPOBOTO N300paKEHUS.

Komuposanue 3Byka. PazpsaHocts u yacrora 3anucu. KoamyecTBo KaHaIOB 3aIlUCH.

OneHka KOJIMYECTBEHHBIX MapaMeTPOB, CBSI3aHHBIX C MPEACTABICHUEM U XpaHEHUEM
3BYKOBBIX (paiiJIOB.
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HNudpopmanyoHHbIe TEXHOIOI MU
Texcmosbie 0oKymeHnmbi.

TekcToBbIE JOKYMEHTBI U X CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHHUIla, ad3all, CTpOKa,
CJIOBO, CHUMBOII).

TekcToBbld  TpolecCOp  —  MHCTPYMEHT  CO3JaHUs,  PEOAKTHUPOBAHHS
u (opmarupoBanus TekcToB. [IpaBuna Habopa Tekcra. PenakTupoBaHue TeEKcCTa.
CpoiictBa cumBosioB. Illpudr. Tuner mpudrToB (pyOnaeHble, ¢ 3aceyKamH,
MoHommpuHHbIE). [lonyx)upHoe u kypcuBHOoe HauepTanue. CBoiicTBa ab3alieB: TpaHUIIb,
a03alHBI OTCTYI, HWHTEpBal, BblpaBHUBaHUE. I[lapamerpbl cTpanunpl. CrtuaeBoe
dbopmatupoBaHue.

CrpykrypupoBaHue HMHPOpMALMM €  I[OMOLIbIO  CHUCKOB W  TaOJHLI.
MHoroypoBHeBble criuckd. JlobaBieHne Tabaul] B TEKCTOBBIE TOKYMEHTBI.

BceraBka u3o0pakeHHH B TEKCTOBBIE JOKYMEHThl. OOTekaHue H300paXeHU
TEKCTOM. BKiltoueHune B TEKCTOBBIN TOKYMEHT Auarpamm, (opMyii, HyMepaluy CTpaHuIl,
KOJIOHTUTYJIOB, CCBUIOK U APYTHX 3JEMEHTOB.

IIpoBepka mnpaBonucanus. PaccraHoBka mnepeHOCOB. ['010COBOM BBOJ TEKCTA.
OnTtuyeckoe pacro3HaBanue Tekcra. KommbrorepHslii nepeBoa. Mcmonb3oBaHue
cepBucoB HTepHETa 1)1 00pabOTKHU TEKCTa.

Komnsvromepnas epaguxa.

3HaKOMCTBO ¢ rpaduueckumu penaktopamu. Pactpossie pucynku. Mcnons3oBanue
rpauyecKux MPUMUTHUBOB.

Onepanuu pernakTUpoBaHusl rpauueckux OOBEKTOB, B TOM 4YHCIE IUDPOBBIX
dboTorpaduii: u3MEeHEHHE pazMepa, 00pe3Ka, MOBOPOT, OTPAKEHHUE, paboTa ¢ 00JacTIMU
(BbIOETEHME, KONMMPOBAaHWE, 3aJMBKa LIBETOM), KOPPEKLHUS LBETa, SPKOCTH
Y KOHTPACTHOCTH.

Bekropnas rpaduxa. Co3naHrue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMHU
TEKCTOBOTO MPOIIECCOPa UK IPYTUX Mporpamm (mpusoxenuii). JJo0aBiaeHre BEKTOPHBIX
PUCYHKOB B JJOKYMEHTBI.

Mynomumeoutinvie npezenmayuu.

[ToaroroBka MyabTUMEIUHHBIX pe3eHTanuil. Crnaiia. JlobaBieHue Ha cinaiig TekcTa
U n300pakeHuit. PaboTa ¢ HECKOIBKUMHU Claii1aMu.

JloGaBieHre Ha claiil ayInOBU3YyalIbHBIX JaHHBIX. AHUMaNUA. [ MTIepPCChUTKH.

8 KUIIACC

Teoperunueckue 0CHOBbI HH(POPMATHKH
Cucmembl cuucieHus.

Heno3uuvoHHble W MO3UIMOHHBIE CHCTEMbl cuucieHus. AndaBut. OcHOBaHUE.
PasBepuyras ¢opma 3anucu uyucna. llepeBog B JECATUUYHYIO CHUCTEMY 4YHUCEN,
3alMCaHHBIX B IPYTUX CUCTEMAX CUUCIICHMUS.

Pumckas cucrema cunciieHusl.
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JIBonunasi cucrema cuucienus. [lepeBon nensix uncen B npenenax ot 0 mo 1024
B JIBOMYHYIO CUCTEeMY cuuciieHusa. BocekMepuuHas cucrema cuucienus. IlepeBoy uuncen
U3 BOCBMEPUYHOW CHCTEMbl B JIBOMUHYIO W JCCATUYHYIO CHUCTEMBI M OOpaTHO.
[llectHaamaTepuunas cucrema cuucieHus. llepeBog ducen w3 HIECTHAAUATEPUUHOMN
CUCTEMBI B IBOMYHYIO, BOCBMEPUYHYIO U JECATUUHYIO CUCTEMbI M1 OOPATHO.
ApudmMernyeckre onepalny B IBOUYHON CUCTEME CUNCIICHUS.

Onemenmuol mamemamu4eckotl 102UKuU.

Jlornueckue BBICKA3bIBAHUS. Jlornueckue 3HAYCHUS BBICKA3bIBaHUM.
DJIeMEHTapHbIC u COCTaBHBIC BBICKA3bLIBaAHMS. Jlornueckue ornepanuu:
«1» (KOHBIOHKIIUS, JIOTHYECKOEC YMHOXEHHE), «WIN» (IU3BIOHKIMUS, JIOTHYECKOe
CIIOXKEHUE), «HE» (JorMYecKkoe oTpuilanue). IlpuopuTer JOrHYecKuX Orepaluil.
OnpeneneHre UCTUHHOCTH COCTAaBHOI'O BBICKA3bIBAHUS, €CJIM HW3BECTHHI 3HAUYCHUS
VMCTUHHOCTH BXOJSIINX B HET'O 3JIEMEHTAPHBIX BBICKA3bIBaHUM. JIOrMUecKue BoIpaKEHHUs.
[IpaBuna 3amucu JIOTMYECKUX BbIpakeHui. [locTpoeHne TabnMI] HMCTUHHOCTH
JIOTHYECKUX BBIPAKEHUM.

Jlorndeckue 37€MEeHThl. 3HAKOMCTBO € JIOTHYECKMMHU OCHOBAaMH KOMIIBIOTEpA.

AJITOPUTMBI U IPOrPaMMHPOBAHHE
Hcnonnumenu u ancopummsi. Ancopummuyeckue KOHCMpPYKYuu.

[Tonsatne anropurma. MicnonHuTeny alropuTMoB. AJITOPUTM Kak IJIaH yIPaBICHUS
UCIIOJIHUTETIEM.

CaotictBa anroputMa. CriocoObl 3amucu ajaroputMa (CIOBECHBIN, B BHZIE OJIOK-
CXEMBI, IPOrpaMma).

AnropuTMHUEeCKHE KOHCTpYKUMH. KoOHCTpykuus «cienoBanuey. JIMHeHHbIN
anroput™. OrpaHUYEHHOCTh JIMHEHHBIX aJIrOPUTMOB: HEBO3MOKHOCTh MPEAYCMOTPETh
3aBUCUMOCTbD MOCJICIOBATEILHOCTH BBIMOTHAEMBIX AEHCTBUM OT UCXOAHBIX JAHHBIX.

KoHcTpykiusi  «BeTBieHHE»: TONHAas U HemnodHas ¢opMbl. BeinmoaHeHue
Y HEBBIIOJIHEHHE YCIOBUA (MCTUHHOCTh M JIOKHOCTH BbICKa3biBaHUsA). I[IpocThie
Y COCTaBHBIE YCIIOBUSI.

KoHCTpyKlMsi  «TIOBTOpPEHUS»: IMKIBI C 33JlaHHBIM YUCJIOM IOBTOPEHUH,
C YCIIOBHUEM BBIMIOJIHEHHUSI, C IEPEMEHHOM IUKIIA.

Pazpabotka st (opManmbHOrO  HWCHOJNHUTENS  alTOPUTMA, TMPUBOJSIIETO
K TpeOyeMoMy pe3ylbTaTy NpH KOHKPETHBIX HWCXOMHBIX JaHHBIX. PaszpaboTka
HECJIO)KHBIX QJITOPUTMOB C HUCIIOJB30BAHUEM LHKJIOB M BETBICHHUU MJI YIPABICHUS
dbopMaTbHBIMU HUCIIOJIHUTEISIMU, TakuMu Kak PobGor, Yepemamika, YepTexHUK.
BrinonaHeHre alropuTMOB BpYYHYIO U HAa KOMIbIOTEpe. CHHTAKCUYECKHUE U JIOTUYECKUE
omnOku. OTKa3bI.

A3bIK npoecpamMmuposanusi.

Azpik  mporpammupoBanus (Python, C++, Ilackane, Java, C#, IlIkonbHbIN
ANTOPUTMHUYECKUN S3BIK).

Cucrema mporpaMMHPOBaHHUS: PeIaKTOP TEKCTA MPOTPaMM, TPAHCIIATOP, OTJIa UMK,
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[lepemennasi: Tun, ums, 3HaueHue. Llenble, BeIIECTBEHHbIE W CHUMBOJBHBIC
IIEPEMEHHBIE.

Omneparop mnpucBauBaHus. ApUPMETUYECKHE BBIPAKEHUA U TOPSAOK UX
BbluKciieHUs. Onepaluu C LEeJbIMU YHCIAMU: LEJOYUCIECHHOE [EJIEHHE, OCTaTOK
OT JICJICHHUS.

BerBnenus. CocraBHble ycnoBus (3alMCh JOTUYECKUX BBIPAXKEHUN HA M3y4aeMOM
A3bIKE TporpamMMupoBanus). HaxoxkaeHne MUHMMyMa W MakCMMyma M3 JABYX, TPex
Y YeThIpeX yucell. Penienue KBapaTHOro ypaBHEHN S, UMEIOILErO BEIECTBEHHbIE KOPHHU.

Juanorosas OTJaAKa MPOrpaMM: MOLIArOBOE BBITOJIHEHHUE, NPOCMOTP 3HAYECHHM
BEJIMYMH, OTJIaJJOYHBIN BBIBOJI, BEIOOP TOYKH OCTAHOBA.

Hukn ¢ ycnoBuem. Anroput™m EBKinaa 1is HaXOXKACHUS HAWOOJBIIErO OOLIEro
JeNUTeNsl JBYX HaTypajbHbIX uwucen. Pa30ueHue 3amucu HaTypaidbHOro 4Yucia
B TMO3UIIMOHHON CHUCTEME C OCHOBAHHMEM, MEHBIIUM WM paBHbIM 10, Ha OTIENbHBIC
1 dpel.

[ukn ¢ mepeMeHHON. AJTOPUTMBI IPOBEPKH JEITMMOCTH OJHOIO LIEJIOr0 4uciaa
Ha Jpyroe, NpOBEPKU HATYPAIBLHOIO YUCIIA HA TPOCTOTY.

OOpaboTka CHUMBOJBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIC) TIE€pEMEHHEIE.
[TocumBonbHas 00paboTka cTpok. [lojcuer 4acTOThl MOSIBJIEHUS CUMBOJIA B CTPOKE.
Bcerpoennbie ¢hyHKIIMM 17151 00pabOTKU CTPOK.

Ananusz aneopummos.

OnpeneneHue BO3MOXKHBIX pE3yJIbTaTOB padOThl aJrOpUTMa NPH  JTAHHOM
MHO)XECTBE BXOJHBIX JAaHHBIX, OIpPEAEJICHHE BO3MOXHBIX BXOJHBIX JIaHHBIX,
NPUBOJAIIMX K JAHHOMY pe3yJIbTarTy.

9 KJIACC

udpoBast rpaMOTHOCTH
I nobanvnas cemv Unmepnem u cmpamezuu 6€30nacHo2o nogedeHus 6 Hell.
I'no6ansnas ceth MaTEpHET. [P-aapeca y3noB. CereBoe XpaHeHHUe JaHHBIX. MeTo bl
WHMBUTyaJTbHOTO M KOJUIEKTUBHOTO pa3MelleHus HOBOM uHpopManuu B MHTepHeTe.
Bonbuine nanHble (MHTEpHET-AaHHbIE, B YACTHOCTH JAHHBIE COLMATIbHBIX CETEM).
[Tonsitue 00 wHMOpMAaMOHHON Oe30macHOCTH. YTpo3bl HH(POPMAIIMOHHON
0€30MMacCHOCTH MpHU padoTe B II100aIbHON CETH U METOABI NPOTUBOACHCTBUS UM. [IpaBuiia
Oe3omacHol ayreHTU(UKanuu. 3anmTa IM4Hor nHpopmanuu B UutepHete. be3omacHbie
crpareruu noseneHus B Murepnere. [IpenynpexaeHre BoBIeUeHHs B AECTPYKTUBHbIE
U KPUMUHAJIbHBIE (OPMBI CETEBOM AKTUBHOCTH (KHOEpOYIUTMHT, (UIIUHT U JIpYyTrHe

dbopMbr).
Paboma 6 ungopmayuonrnom npocmpancmae.
Bunbl nesrenpHOCTH B MHTEpHETE. MHTEPHET-CEPBUCHI: KOMMYHUKAIMOHHBIC

CepBUCHI (MOYTOBAs CIyxk0a, BUJI€0-KOH(PEPEHI[-CBSA3b U JAPYTUE), CIIPABOUHBIE CITY>KOBI
(kapTel, pacmucaHus U JApPYrHe), IOHCKOBBIE CIYXObl, CIy)KObl OOHOBIICHUS

10
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porpaMMHOro oOecriedeHuss u Jpyrue ciayxOobl. CepBUCHI TOCYAAPCTBEHHBIX YCIYT.
OOmaynpie XpaHwmma JaHHBIX. CpeacTBa COBMECTHOM pa3paboOTKH JTOKYMEHTOB
(onnaiin-oducsl). [IporpamMmmHoe obecrieueHne Kak Be0O-CepBUC: OHIAHOBBIE TEKCTOBbBIC
U rpaduyuecKkre peaaKkTopbl, CpeIbl pa3padOTKH MPOrPaMM.

Teoperuueckue oCHOBbI HH(OPMATHUKH
Mooenuposanue kax memoo nO3HAHUSL.

Mopenb. 3amauu, peliaeMble C TMOMOIIbI MoxaenupoBanus. Kiaccudukanuu
Moxened. MartepuansHble (HaTypHbIe) U MH(POpPMAIMOHHBIE Mojenu. HempepbiBHBIC
W JUCKpeTHble Mojaenu. MmurtanvonHsle wmoxaenud. HWrpoBele wmojaenu. OlieHka
COOTBETCTBHUS MOJICIIN MOJEIUPYEMOMY OOBEKTY U LIEJISIM MOJICIIMPOBAHMUS.

Tabnuunsie Mogenu. Tabmuiia Kak IPeICTaBICHUE OTHOIIECHUS.

baspl nannbix. OT60p B TAbMUIIE CTPOK, YAOBIETBOPSIONIMX 33JAHHOMY YCIOBHIO.

I'pad. Bepmmna, pedpo, nyrs. OpueHTUpOBAaHHbBIE U HEOPUEHTUPOBAHHBIE TPadbI.
Jlnuna (Bec) pebpa. Becoras matpura rpada. J[nmmHa mytn Mexay BepiiuHamu rpada.
[Touck ontumansHOoro mytu B rpade. HagyanbHas BepmimHa (MCTOYHHMK) U KOHEUHAS
BeplIMHAa (CTOK) B OpPUEHTHPOBAHHOM rpade. Bpruncienue KonuuecTBa MyTel
B HaIIPABJICHHOM alUKJIMYECKOM rpade.

Hepeso. Kopens, BepmmHa (y3en), Juct, pedpo (myra) nepea. Bricora aepesa.
[Tonnepeso. Ilpumepsl ucnosb3oBaHus aepeBbeB. [lepeObop BapuaHTOB C MOMOIIBIO
JiepeBa.

ITonsTne MaremMaTUYeCcKOM MOJEIM. 3ajadyu, peliaeMble ¢ MOMOIIbIO
MaTeMaTU4ecKoro (KOMIBIOTEPHOr0) MoAeaupoBaHusa. OTinune MaTreMaTU4ecKou
MOJIEJIM OT HaTYPHOM MOJIENTU U OT CJIOBECHOTO (JIMTEPATYypPHOT'0) ONMUCAHUs OOBEKTA.

OTanbkl KOMIIBIOTEPHOTO MOJACIMPOBAHUSA: TMOCTAHOBKA 3aJayd, IOCTPOCHHE
MaTeMaTU4YeCKOW MOJeNM, MNporpaMMHas peanu3aius, TECTUPOBAHHE, IPOBEIACHUE
KOMITBIOTEPHOI'O AKCIIEPUMEHTA, aHAJIU3 €r0 PEe3yJIbTaTOB, YTOUHEHUE MOJIEIH.

AJITOPUTMBI U IPOrPAMMHPOBAHHE
Paspabomra ancopummos u npoepamm.

Pa3Ouenue 3amaum Ha mnoazagaud. CocTaBieHHE aNrOPUTMOB M MPOTPAMM
C HCIOJb30BAHUEM  BETBIICHHWM, UHUKIOB W  BCIOMOTATEJbHBIX  aJTOPUTMOB
JUIsl YIPABIICHUS] UCHONHUTENEM PoOOOT WM APYyrMMU HCTIOJHUTEISIMH, TAKUMH Kak
UYepenamka, UepTe:KHUK U IPYTUMU.

Tabnuunbie BenuuuHbl (MaccuBbl). OpHOMepHble MaccuBbl. (CocTaBieHHE
U OTJaJKa MPOrpaMM, PEaIM3YIOIMIMX THUIIOBBIE ANTOPUTMBI 00paOOTKU OJHOMEPHBIX
YHCIIOBBIX MaCCUBOB, HAa OJTHOM M3 A3bIKOB MporpammupoBanus (Python, C++, [Tackans,
Java, C#, llIkonbHbIM ANTOpUTMUYECKHM S3bIK): 3alOJHEHHE YHCIOBOI'O MAacCHUBa
CIIy4dalHBIMU YHCJIaMH, B COOTBETCTBUU C (POpMYJOM wWiM TyTeM BBOJAA YMCEIl,
HAXO0XXJEHUE CYMMBI 3JIEMEHTOB MAaCCHBA, JIMHEWHBIM MOWUCK 3aJaHHOTO 3HAYEHUS
B MAacCHBE, ITOACYET DJIEMEHTOB MAaCCHBA, YAOBJIETBOPSIOMIMX 33aJaHHOMY YCJIOBHIO,
HaxOXJICHWE MHUHHUMAJIbHOTO (MaKCUMaJIbHOT0) »JJjieMeHTa wmaccuBa. CopTHpOBKa
MaCCHBa.

11
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O6pa60TKa IIOTOKAa JAaHHBIX: BbIYMCJICHHUC KOJINMYCCTBA, CYMMbI, CpPCIHCTO
apI/I(bMGTI/ILIeCKOFO, MHWHHMAaJIBHOI'O u MaKCHUMAaJIbHOI'O 3HAa4YCHMUA QJICMCHTOB
MMOCJICAOBATCIIBHOCTHU, YAOBJICTBOPAIOIINX 3aIdaHHOMY YCJIOBHUIO.

Ynpaenenue

VYmupasnenne. Curnan. OOparHas cBsizb. [lomyueHue curHamoB OT HHUQPPOBBIX
JATYMKOB (KacaHMsl, PacCTOSIHUS, CBETa, 3ByKa U JApyroro). [IpuMepsl UCHOIb30BaHUS
MPUHIIMIIA OOpaTHOM CBA3M B CHCTEMaxX YIPABJICHHUS TEXHUYECKMMHU YCTPOMCTBaMHU
C TIOMOIIIbIO JATYUKOB, B TOM YHCJIE B POOOTOTEXHUKE.

[Ipumepbl poOOTHM3UPOBAHHBIX CHUCTEM (CHCTeMa YOpaBJICHUSI JBHKCHUEM
B TpPAaHCHOPTHOW CHCTEME, CBapoYHas JMHUS aBTO3aBOJla, ABTOMATU3UPOBAHHOE
yIIPaBJICHUE OTOIUIEHUSI JIOMa, aBTOHOMHAsi CHUCTEMa YIpaBJIEHUS TPAHCHOPTHBIM
CPEJICTBOM U JAPYTHE CUCTEMBI).

HNupopmanoHHbIE TEXHOJI0I MU
DnekmponHvle mabauybi.

[lonsiTue 00 37EKTPOHHBIX TabiMuax. TUIBI JaHHBIX B S4YEHKax 3JIEKTPOHHOU
Tabmuupl. PenaktupoBanue u (QopmarupoBaHue Tabiul. BerpoeHHble (pyHKUIMU
JUIA TIOMCKa MAaKCMMyMa, MHHHMYMa, CYMMBI H CpEAHEro apu(MeTHYEeCcKOro.
CopTupoBKa JaHHBIX B BBIZICIICHHOM auamnasoHe. [loctpoenne quarpaMm (TECTOrpamMma,
KpyroBasi [uarpamma, ToueuHas guarpamma). Beibop tuna nuarpaMmel.

[IpeoOpazoBanue ¢dopmyn npu KomupoBaHuU. OTHOCUTENbHAs, aOCOIOTHAs
U CMEIllaHHas ajpecarysl.

VYcoBHBIE BBIUMCICHHS B 3JEKTPOHHBIX Tabmuuax. CyMMHUpOBaHHE M TOACYET
3HAYCHHM, OTBEUaIOIUX 3aJaHHOMY ycioBUI0. OOpaboTka O0NbIINX HAOOPOB JaHHBIX.
YucneHHOe MOJEIMPOBAHHE B AJICKTPOHHBIX TaOINIIAX.

Hngopmayuonnsvie mexnonocuu 6 cogpemMeHHom obwecmse.

Ponp mHMOpManMOHHBIX TEXHOJOTWHA B Pa3BUTUU IKOHOMUKH MHpA, CTPAHBI,
peruona. OTKpbIThIE 00pa30BaTENbHbBIE PECYPCHI.

[Ipodeccun, cBszanubie ¢ UHPOPMATUKON U MH(DOPMALMOHHBIMU TEXHOJIOTUSAMH:
BeO-u3aliHep, MPOrPaMMHUCT, Pa3pabOTYUK MOOMIBHBIX MPHIIOKEHUH, TECTHUPOBIIUK,
apXUTEKTOP MPOrPaMMHOI0 00ECIIeUeHNs, CIICIIUATUCT 110 aHAIHU3Y JTaHHBIX, CHCTEMHBIH
aIMUHUCTPATOP.

12
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IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
IO TH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA3OBAHUA

N3ydyenue nHpopmMaTKy Ha YpOBHE OCHOBHOI'O 00ILIETr0 0Opa3oBaHus HAIPABIECHO
Ha JIOCTHD)KEHHE OOYYaroIIMMUCS JIMYHOCTHBIX, METAlpPEIMETHBIX M MPEIMETHBIX
pE3yJIbTATOB OCBOCHUS COJIEpKaHUSI y4eOHOr o MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC Pe3yJIbTaThl UMEIOT HANIPABICHHOCTh HA PEIICHUE 3a/1a4 BOCITUTAHUS,
Pa3BHUTHUS U COIMATM3AINH O0YUYAIOIIUXCS CPEICTBAME YUEOHOTO TIPEaAMETa.

B pesynbrare uzydenus ”HGOpMaTUKH HA yPOBHE OCHOBHOTO OOTIIETO 00 pa3oBaHUs
y oOydJaromerocss OyayT cGhOPMHUPOBAHBI CICAYIOUIME JIMYHOCTHBIC pPE3YJIbTaTh
B YaCTH:

1) naTpHOTHYECKOI0 BOCITHTAHUS

IIEHHOCTHOE OTHOIIEHHWE K OTEYCCTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY
W HAy9HOMY HACJICIHWIO, NMOHMMaHWE 3HAYCHHWs WH(OOPMATHKHA KaK HAyKH B KU3HH
COBpPEMEHHOI0 0O0IlecTBa, BJAJACHHUE JOCTOBEPHOM HHGpOpMAaIMed O MepeIOBhIX
MHUPOBBIX M OTCUYECTBEHHBIX  JOCTHIKEHHUSIX B  oOlacTh  HMH(POPMATUKHU
U UH(POPMAIIMOHHBIX TEXHOJOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX
o ¢ poBoi TpaHCcHOpMAITUH COBPEMEHHOT'O OOIIECTBA;

2) TyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMA:

OpUEHTALIMSl Ha MOpAJbHbIE LIEHHOCTH W HOPMBI B CHUTyalMsIX HPABCTBEHHOIO
BbIOOpa, TOTOBHOCTH OIICHMBATh CBOE IMOBEACHHUE M TOCTYNKH, a TaKXe IMOBEACHHE
U TOCTYNKH APYIMX JIIOAEH C NMO3MLHMM HPABCTBEHHBIX M IPABOBBIX HOPM C Y4E€TOM
OCO3HAHUA MOCIEACTBUN MOCTYIIKOB, aKTUBHOE HEIPHUATHE ACOLMAIBHBIX MOCTYIIKOB,
B TOM yucie B lHTepHeTe;

3) rpaskIaHCKOr0 BOCIIHTAHHSI:

IPEACTaBICHNE O COIMAIbHBIX HOPMAaX M MPaBUIaX MEKIUYHOCTHBIX OTHOIICHUM
B KOJUIGKTUBE, B TOM WYHCJIC B COLHMAIBHBIX COOOIIECTBAX, COOJIIOJCHUE IMPABHII
0e30MacHOCTH, B TOM YHCJIC HABBIKOB OE30MACHOr0 TMOBEICHUS B WHTEPHET-CPEIC,
TOTOBHOCTh K Pa3HOOOpa3HOW COBMECTHOU AEATEIBHOCTH IPH BBIMOJHCHHH YUEOHBIX,
NO3HABaTEJIbHBIX  3aj]1ad, CO3/IaHUH1 y4eOHBIX  TMPOCKTOB, CTPEMJICHHE
K B3aMMOIOHMMAHHIO W B3aUMOIIOMOINK B TPOIECCE 3TOM Y4eOHOW JCSITEIbHOCTH,
TOTOBHOCTh OIICHMBATh CBOE IMOBEACHUE M TOCTYIKH CBOMX TOBApHUIIECH C IMO3UIMH
HPABCTBCHHBIX U MPABOBBIX HOPM C YU4E€TOM OCO3HAHHMSI ITOCICICTBUI MOCTYIIKOB;

4) ueHHOCTel HAYYHOI' O IIO3HAHUA:
c(hOpMHUPOBAHHOCTh MHPOBO33PEHUYECKUX TMpPEACTaBICHUN 00 uHdOpMammy,
UH(OPMAIIMOHHBIX Ipoleccax M MHPOPMAIIMOHHBIX TEXHOJOTHUSAX, COOTBETCTBYIOIINUX

13
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COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKU M OOLIECTBEHHOM MPAKTUKU U COCTABIISIOIINX
0a30BYI0 OCHOBY /ISl IOHUMaHUS CYIIIHOCTH HAyYHOW KapTHUHBI MUPA;

UHTEpeC K 00yYEHUIO U TO3HAHUIO, JTFOO03HATEIbHOCTh, TOTOBHOCTD M CIOCOOHOCTH
K camMo00pa30oBaHMIO, OCO3HAHHOMY BBIOOPY HAIIpaBICHHOCTH WU YPOBHsS OOydeHUs
B JIaJbHEUIIIEM;

OBJIa/ICHME  OCHOBHBIMU  HaBbIKAMHM  HCCIIEOBATENIbCKOM  JIEATEIbHOCTH,
YCTaHOBKA Ha OCMBICIIEHUE OIbITa, HAOJIOJEHUHN, TIOCTYIIKOB U CTpEMJICHHE
COBEPILIEHCTBOBaTh MYTH  JOCTHXKEHHUS  HMHIMBHUIAYaTbHOIO M  KOJUIEKTHUBHOI'O
OJaronoay4us;

c(OPMUPOBAHHOCTh HMH(POPMAIIMOHHOW KYyJIbTYpbl, B TOM YHCJE€ HaBBIKOB
CaAMOCTOAATEJIbHOW paboThl € Y4eOHbIMM TEKCTaMH, CIIPAaBOYHOM JMTEpaTypoi,
pa3sHOOOpa3HBIMU CPEACTBAMM HMH()POPMALIMOHHBIX TEXHOJOTMHM, a TakXke YMEHMs
CaAMOCTOSITEJIbHO ONpPENENATh LEIU CBOEro OOydeHHs, CTaBUTh U (POPMYIHPOBAThH
JUI ceOsl HOBBIE 3a7jaud B yueOe M I03HABaTEJIbHOM J1€ATENbHOCTH, pa3BUBAaTh MOTHBBI
Y MHTEPECHI CBOEH MM03HABATEIIbHOM AEATEIbHOCTH;

5) popmupoBanus KyJbTYPbI 3/10POBbSI:

OCO3HAaHUE IIEHHOCTH XW3HHW, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO,
yCTaHOBKA Ha 3/I0pPOBBIM 00pa3 >KM3HHU, B TOM YUCIIE U 32 CUET OCBOCHHUS M COOIIIOICHUS
TpeOOBaHMI Oe3omacHoi AKCIUTyaTallH CPEACTB UH(}OPMAaIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOr0 BOCIIUTAHUS:

UHTEpPEC K TMPaKTUUEeCKOMY u3ydeHuto mpodeccuit u Tpyma B cdepax
npohecCUOHANBHON JIEATeTFHOCTH, CBI3aHHBIX ¢ MH(POPMATUKOM, TPOrPaMMHUPOBAHUEM
U  HWHPOPMAIMOHHBIMU TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTHIKECHUSX HAyKH
WH()OPMATHKY U HAYYHO-TEXHUYECKOT'0 MPOrpecca;

OCO3HAHHBIK  BBHIOOP M TMOCTPOCHUE  HWHJMBHUAYAIbHOW  TPACKTOPUH
o0pa3oBaHusl U U3HEHHBIX MJIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HMHTEPECOB
U TIOTPeOHOCTEH;

7) 3K0JIOTH4€CKOI0 BOCIIUTAHNS S

OCO3HaHUE III00ATBFHOr0 XapaKTepa SKOJIOTHUECKUX MPOOIeM U IMyTel UX pelieHus,
B TOM YHCJE€ C YYETOM BO3MOXXHOCTEH HH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTU;

8) apanTranumn od0yyaromerocs K U3MEHSIIOUIUMCH YCJIOBUAM COLMAIBHON H
NPUPOIHOH CPe/bl:

OCBOEHHE OOYYAIOUIMMUCS COLMAIbHOIO OMNBITAa, OCHOBHBIX COLIMAJIbHBIX POJIEH,
COOTBETCTBYIOLIUX BEAYILEH eATeIbHOCTH BO3pacTa, HOPM U MpPaBHJI OOIIECTBEHHOIO
noBefeHus, GopM COLMATBHOM >KM3HU B TPYIIax M COOOHIECTBaX, B TOM YHCIIE
CYLIECTBYIOLIUX B BUPTYaJIbHOM IIPOCTPAHCTBE.
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METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE PE3YIbTATHl OCBOEHUS IPOTrPAMMBI 10 HHPOPMATUKE OTPAXKAIOT
OBJIQJICHUE YHHUBEPCAIbHBIMH  Y4YEOHBIMH JIEUCTBHSIMU —  II03HABATEIbHBIMU,
KOMMYHHUKATUBHBIMU, PETYIISITUBHBIMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA
ba3oBbIe JIoruueckue 1eMCTBUA:

YMEHHUE OMPEAeATh MOHSTHS, CO37aBaTh 00OOIICHUS, yCTaHABIMBATh aHAJIOTHU,
KJIacCCU(PUIIUPOBATh,  CaMOCTOSTEIHLHO  BBIOMpAaTh  OCHOBAaHMS W KPUTEPHUU
JUIsT  KiaccuuKanuy, YCTaHABIMBATh NPUYUHHO-CJICACTBCHHBIE CBSI3U, CTPOUTH
JIOTUYECKUE PACCYXKIAEHUS, MPOBOJAUTh YMO3AKIIOUEHUS (MHIYKTUBHBIE, JI€TyKTUBHbBIC
Y TI0 aHAJIOTHH) U BBIBO/IBI;

yMEHHUE CO3/aBaTh, MPUMEHATh U MPeoOpPa3OBbIBATh 3HAKHM W CHUMBOJIBI, MOJICTHU
W CXEMBI JIJIA pellieHrs Y4eOHBIX U IMO3HABaTEIbHBIX 33]1a4;

CaMOCTOSITEJIbHO BBIOMPATh CMOCO0 pemieHuss ydeOHOW 3ajadyu (CpaBHUBATH
HECKOJIbKO BApHWAHTOB pEIICHHS, BBIOMpATh HAWMOOJEE TMOIXOIANIUNA C YyUETOM
CaMOCTOSITEIbHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBare/ibcKue 1eHCTBUSA:

(GopMynupoBaTh  BONPOCHL,  (PUKCUPYIOIIME  pPa3pblB  MEXAY  PEabHBIM
U JKEJaTeJIbHBIM COCTOSTHUEM CHUTYallMH, OObEKTa, U CAMOCTOSATEIbHO YCTaHABIUBATh
MCKOMOE U JIaHHOE;

OLICHMBATh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTh MH(OPMALIHIO, TOIYYEHHYIO B XO/€
UCCIIe/IOBaHNUS;

IPOrHO3UPOBATH BO3MOXKHOE JAasibHEiIlIee pa3BUTHE MPOLECCOB, COOBITUNA U HX
NOCJIECACTBUS B AHAJOTMYHBIX WJIM CXOJHBIX CHUTYyallMsiX, a TakKX€ BbIABUIaTh
IPEAIONOKEHUS 00 UX PAa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTaxX.

Pabora ¢ nndopmanueii:

BBISBJIATh  JAeUUMT HWHPOpPMAIUMU, [JAHHBIX, HEOOXOAMMBIX MJii pEHICHUS
MOCTABJICHHOM 3aJ1a4H;

IPUMEHSTH Pa3IMYHbIC METO/bl, HHCTPYMEHTHI U 3alpOChl MPU MOUCKE U 0TOOpE
uH(GOpPMAIUHU WIN TaHHBIX U3 UCTOYHUKOB C YUETOM IMPEISIOKEHHON yueOHOM 3a1aun u
3aJJaHHBIX KPUTEPUEB,;

BBIOMpaTh,  AHAJIM3UPOBATh,  CHUCTEMATU3WPOBaTh U  WHTEPIPETUPOBATH
UH(GOPMAIUIO PA3IUYHBIX BUJIOB U ()OPM MPEACTABIICHUS;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO0 (hOpMY MpeacTaBlieHUs WH)OpMaIuu
U WUTIOCTPUPOBATh pELIaeMble 3aJlaull HECJIOKHBIMU CXEMaMH, JuarpaMMaMH, UHON
rpaduKoil 1 X KOMOUHAIUAMU,

OLIEHWBATh HAJEKHOCTh MH(OPMALIMK TIO KPUTEPHSIM, TPEIIOKECHHBIM YUUTEIEM
Wi c(hOpMYITUPOBAHHBIM CAMOCTOATEIHHO;

3((PEeKTUBHO 3aNIOMUHATH U CUCTEMATU3UPOBATh UH(OPMALIHIO.
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KoMMyHHKATHBHBIE YHHUBEPCAJIbHbIE yYeOHbIe 1elCTBUS
Ooumenue:

COIOCTABJISTh CBOU CYXKJEHHUS C CYXICHHSIMHU JPYrUX YYaCTHUKOB JUajora,
OOHApYXUBATh PA3IUYUE U CXOJICTBO MO3UIINA;

nyOJIMYHO TPEACTABIATh PE3YJIbTaThl BBIMOJHEHHOTO OMbITA (IKCIEPUMEHTA,
UCCIIeIOBAHUS, IPOCKTA);

CaMOCTOSITETTLHO BBIOMPATh (pOpMAT BBICTYIUICHHUS C YYETOM 3ajad MpEe3eHTAIlUN
1 0COOCHHOCTEH ayJUTOPUU M B COOTBETCTBHH C HUM COCTAaBJISATh YCTHBIC U TUCHMCHHBIC
TEKCTHI C UCTIOJIb30BAHUEM HILTFOCTPATUBHBIX MaTEPHAIOB.

CoBMecTHaS 1eSITEJIBHOCTD (COTPYAHUYECTBO):

MOHMMATD U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHAWBUIYaJIbHON pabOThI
IPU PELIEHUH KOHKPETHOM MPOOJIEMBI, B TOM YHCIIE MPU CO3AaHUN NH(OPMALMOHHOTIO
POJIYKTa;

OPUHAMATh 1EeJb COBMECTHOM HH(MOPMALMOHHON JESATENHOCTH IO cOopy,
o0pabotke, nepeaaue, GopmMannzauud UHPOpPMAIUH, KOJJIEKTUBHO CTPOUTH JCHCTBUS
0 €€ JOCTIDKEHHUIO: PacHpelessiTh pOJH, JIOrOBAapUBATHCS, OOCYXAATh MPOIECC
U pe3yJabTaT COBMECTHOM padOThI;

BBIMIOJHATh CBOKO 4YacTh paboOThl ¢ uHH(OpManued WM HHPOPMALUOHHBIM
OPOAYKTOM, JIOCTUTas KayeCTBEHHOTO pe3yibTara MO CBOEMY HaIlpaBJICHUIO
Y KOOPAUHUPYS CBOM JAECUCTBUS C IPYTUMH YJ€HAMU KOMaH/bI;

OLIEHMBAaTh  KauecTBO CBOEro  BKJajga B oOmMil  MHGOpPMAIMOHHBIH
OPOAYKT IO KPUTEPHUSIM, CAMOCTOSATEIbHO C(HOPMYIMPOBAHHBIM  Y4aCTHUKAMU
B3aHMMO/JICHCTBUS;

CpPaBHHMBAThH pPE3yJIbTaThl C UCXOJHOM 3a7adyeil W BKJIAJ KaXKIOTO 4JjeHa KOMaHbI
B JIOCTHKEHUE pEe3yJbTaTOB, pa3leisaTh cQepy OTBETCTBEHHOCTH U MPOSIBISTH
TOTOBHOCTb K MPEIOCTABICHUIO OTUETA Mepe IPYyMNIou.

PerynsiTuBHBIC YHHMBEpPCaJIbHbIE Y4eOHbIe 1eHCTBUA
Camoopranuzanus:

BBISBJISITE B JKU3HCHHBIX M YYEOHBIX CHUTyallUsIX MpoOJeMbl, TpeOyrommue
peIICHNUS,;

OPHUEHTHUPOBATHCS B  PA3IMYHBIX  TOAXOJaXx K  TIPHHATHIO  PEIICHUU
(MHAMBUAYAIbHOE IPUHATUE PEUICHUN, IPUHATUE PEIICHUN B TPYIIIIE);

CaMOCTOSITEJTbHO COCTAaBIISITh AJTOPUTM  pEIIEHUs 3adadyd (WM €ro 4YacTh),
BBIOMpaTh CHOCOO pemieHus y4eOHOM 3aJaud ¢ Y4€TOM HMEIOUIUXCS PEeCypcoB
U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBATh IMpejJiaraéMbleé BapUAHTHI
pELICHU;

COCTABIIATH IIJIaH JSHCTBUM (TUTaH peaTi3allii HAMEUEHHOTO aJITOPUTMA PEIICHMS ),
KOPPEKTHPOBATh TMPEIIOKCHHBI aJITOPUTM C y4E€TOM IIOJIYYCHHUS HOBBIX 3HAHUH
00 u3y4aeMoM OOBEKTE;
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IPOBOJUTH BBIOOP B YCJOBHUSX MPOTUBOPEYMBON HHPOpMaMKM | OpaTh
OTBETCTBEHHOCTH 3a PEIICHUE.

CamMokoHTpPOJIb (pediiekcusi):

BJIAJIETh CIOCOOAMM CAMOKOHTPOJISI, CAMOMOTHBALIMH U pediekcuu;

JIaBaTh OLICHKY CUTYallMU W MpeAJiarath IJiaH €€ U3MEHEHUS;

YYUTBIBaTh KOHTEKCT WM MPEABUIETh TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH
OpU pelleHud y4eOHOM 3ajadyu, aJanTUpOBaTh pELIEHHE K  MEHSIOIIMMCS
00CTOSTENLCTBAM;

OOBSACHATD MIPUYMHBI JIOCTUKEHUS (HemocTHXKeHUs) pE3YyIbTATOB
MH(}OPMAIIMOHHON JIEeATEIbHOCTH, /1aBaTh OLIEHKY MNPUOOPETEHHOMY ONBITY, YMETh
HaXOAUTh NO3UTUBHOE B IPOU3OLIEAIICH CUTYAllUU;

BHOCUTh KOPPEKTUBBI B JESATENILHOCTb HA OCHOBE HOBBIX OOCTOATEJBCTB,
W3MEHUBIIUXCSA CUTYallMd, YCTAHOBIIEHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM.

3MOHI/IOHaJILHBIﬁ HHTEJJICKT:
CTaBUTHh CceO0S Ha MECTO APyroro 4c€jaoBCKa, INOHHMMATb MOTHUBBI M HAMCPCHUA

Jpyroro.

IIpunsiTue ceds1 U APYrux:
OCO3HAaBaThb HEBO3MOXXHOCTh KOHTPOJMPOBATh BCE BOKPYr JaXE B YCIOBUAX
OTKPBITOr'0 IOCTYIA K JIFOObIM 00beMaM HH(POPMALIUH.

INPEAMETHBIE PE3YJIbTATBI

K oIty oOydenus B 7 kjacce y oOyqarornierocs 0ynyT copMUpOBaHbl yMEHHS:

MOSICHATh Ha TMPUMEpax CMBICT TOHATUH «UHpOpMaNUs», «HHPOPMAITMOHHBIHN
npouecc», «obpaboTka uHPOpMaLUM», «XpaHeHHuE HUHOpMalUuy», «Iepeaaya
uHpopMaIn;

KOAMPOBAaTh W JIEKOJUPOBATh  COOOIIEHHS MO  3aJaHHBIM  [paBUiaM,
JIEMOHCTPUPOBATh TOHMMAHHWE OCHOBHBIX MPHHIMIIOB KOJUPOBAaHUS HH(POpMALIUU
pa3IMYHON MPUPOBI (TEKCTOBOM, TpaUIECKOi, ayno);

CpaBHHMBATh JJIMHBI COOOIIECHUM, 3alMMCaHHBIX B pa3JIMYHBIX andaBuTax,
OIepUpOBaTh EAUHUIIAMHU U3MEPEHUS HH(DPOPMALIMOHHOIO 00BbEMa U CKOPOCTH Nepeaadn
JAHHBIX;

OLICHMBATh M CPAaBHMBATH Pa3Mephl TEKCTOBHIX, TpadUUeCKNX, 3BYKOBBIX (hailiioB
U BU1e0(ailsioB;

OPUBOAMTH TPHUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUS M  Iepeladyu
uH(dOpMaIK, CPAaBHUBATHh UX KOJIHMUYECTBEHHBIC XapaKTEPUCTUKH;

BBIJICTISITh OCHOBHBIC JTallbl B HMCTOPUM M TIOHMMAaTh TEHICHIIMHM Pa3BUTHS
KOMIIBIOTEPOB U TIPOTPaMMHOTO 00ECTICUCHHS;
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nojlyyaTh W HCIHONB30BaTh HHGPOPMAIMIO O XapaKTEPUCTHUKAX MEPCOHAIBLHOTO
KOMIIBIOTEPAa M €ro OCHOBHBIX JJIeMEHTax (Mpoleccop, OMNEpaThBHAs MaMsTh,
JOJITOBPEMEHHAS MAMSTh, YCTPOWCTBA BBO/Ia-BhIBO/IA);

COOTHOCHUTBH XapaKTEPUCTHKH KOMIIBIOTEpAa C 3aJadyaMi, pElIaéMbIMH C €ro
MIOMOILBIO;

OpPUEHTUPOBATHCS B UEPAPXUUECKONU CTPYKTYype (aiaoBON CUCTEMBI (3aITUCHIBATH
nosiHoe ums daina (karanora), myTh K (aility (KaTajory) mo UMErIIeMYCsi OITUCAHUIO
GbaitoBoOi CTPYKTYPBI HEKOTOPOTO HHPOPMAITMOHHOTO HOCHUTEIA);

paboTaTh C (ailioBOl CHCTEMOM MEePCOHAIBHOTO KOMITBIOTEPA C MUCIMOJIb30BAaHUEM
rpadpuueckoro uHTep(delica, a HMMEHHO: CO3[aBaTh, KOMHMPOBaTh, IEpPEMENIaTh,
NEPEMMEHOBBIBATh, YAAIATh M apXUBUPOBaTh (Hailibl M KaTajloru, HCIOJIb30BaTh
AHTUBUPYCHYIO TPOrpamMmy;

OpPEACTABIATh PE3YJbTAThl CBOEH JESATENBHOCTH B BUJE CTPYKTYPUPOBAHHBIX
WITIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUNHBIX MPE3EHTALUH;

uckaTh HHpopmanuio B HMHTepHeTe (B TOM YHCIE, MO KIOYEBBIM CIIOBaM,
0 M300paKEHUIO), KPUTUUYECKH OTHOCUTBHCS K HaWJEeHHONW HMH(OpMAalMH, OCO3HABas
OIMAaCHOCTh JJISl JIMYHOCTH U OOILECTBA pacnpoCTpaHEHHs] BPEIOHOCHOM MHpopManuu,
B TOM YHCJIE IKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XAPAKTEPA;

IOHUMATh CTPYKTYPY aJpecoB BeO-pecypcoB;

UCII0JIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET -KOMMYHUKALIMIA;

coOmonaTe TpeOoBaHUsI 0€30MacHOM SKCIUTyaTalldd TEXHUYECKUX CpPEJICTB
MH(OPMAIIMOHHBIX M KOMMYHUKAILIMOHHBIX TEXHOJIOTHH, COOJI0/IaTh CETEBOM ITHUKET,
0a3oBble HOPMbI MH(DOPMAIMOHHOW 3THKMA M MpaBa MpU padoTe C MPUIOKEHUSIMU
Ha JIIOOBIX yCTpoMcTBax U B MIHTepHeTe, BbIOMpATh O€30MacHble CTPATEruy MOBEICHUS
B CETH;

OPUMEHATh  METOJbl  NPO(UIAKTUKM  HETaTUBHOIO  BJIUSHUS  CPEICTB
MH(OPMALIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUI Ha 3710pOBbE MOJIb30BATENS.

K koniy oOyuenus B 8 kiacce y ooyqaromierocst OynyT copMupoBaHbl YMEHHUS:

MOSICHATh Ha MpUMeEpax Pa3iavuMsl MEXIYy NO3WLHUOHHBIMHU W HEMO3HIIMOHHBIMU
CUCTEMaMU CUUCIICHHUS;

3alMChHIBaTh U CpaBHUBATH Leible yncaa oT 0 7o 1024 B pa3nuyHbIX NO3UIIMOHHBIX
CUCTEMaX CUMCIIEHUA (C OCHOBaHUSMHU 2, 8, 16), BEINOIHATH apu(PMETUUECKUE ONepallun
HaJ HUMU;

pacKpbiBaThb CMBICI TOHSTUN  «BBICKa3bIBAHUE», «JIOTMYECKas OIEpaLMs,
«JIOTUYECKOE BBIPAKEHUEN;

3alHMChIBaTh  JIOTUYECKHWE BBIPAKEHUA C  HMCHOJB30BAaHUEM  JAU3IBIOHKIUH,
KOHBIOHKIMU U OTPULAHUS, ONPEIEISITh UCTUHHOCTh JIOTUYECKHX BBIPAKEHHM, €CIIH
W3BECTHBI 3HAUEHUS MCTUHHOCTU BXOJSUIMX B HETr0 MEPEMEHHBIX, CTPOUTH TAaOIMIIbI
VCTUHHOCTH JIJISl JIOTUYECKUX BBIPAXKEHUM;
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pacKpbhIBaTh CMBICIT TOHSTUH «HUCHOJNHUTEINbY, «AITOPUTM», «IIPOrpamMMa,
MOHUMAsI PaA3HUILy MEXIYy YHOTPEOJIEHUEM OSTHUX TEPMUHOB B OOBIJEHHON peuu
U B MH(OpMaTHKE;

OMUCHIBATh AJITOPUTM PEIICHUS 3aJayd Pa3IMYHBIMU CIOCOOAMH, B TOM YHCIE
B BUJIE OJIOK-CXEMBI;

COCTaBJISITh, BBIMOJHAThL BPYYHYIO M Ha KOMIIBIOTEPE HECI0XKHbBIC aJTOPUTMBbI
C UCMOJIb30BAHUEM BETBJICHUM W ITUKJIOB ISl YIIPaBICHUS UCIIOTHUTEIAMHU, TAKUMHU KaK
Po6or, Uepenamika, YepTekHUK;

UCIIOJIb30BaTh KOHCTAHThl W TEPEMEHHBIC Pa3JIMYHBIX THUMOB (YHUCIIOBBIX,
JIOTUYECKUX, CHUMBOJIbHBIX), @ TakKXXE COJIEp)KAIlME HMX BBIPAKECHUS, HCIOJb30BATh
orepaTop NpUCBaUBaHUS,

WCIIOJIb30BaTh MPHU pa3padOTKe MporpaMM JIOTUYECKHE 3HAYCHWsI, ONepaIuu
Y BBIPAKECHUS C HUMU;

AHAJIM3UPOBATh NPEAJIOKECHHBIC AJTOPUTMbI, B TOM YMCJE ONPEACNSATh, KaKue
pe3yJIbTaThl BO3MOXHBI MPU 3aJJAHHOM MHO>KECTBE UCXOJIHBIX 3HAYCHUM;

CO3/1aBaTh W OTJAKUBATh MPOrpaMMbl HA OJHOM M3 SI3bIKOB MPOrpaMMHUPOBAHUS
(Python, C++, Ilackans, Java, C#, llIkonapHbIN AdropuTMuueckuii SI3bIK), peaanu3yrolme
HECJIO)KHBIC aJITOPUTMbI OOpaOOTKH YHCIOBBIX JAHHBIX C HCIIOJb30BaHUEM ITMKJIOB
Y BETBJICHUM, B TOM YHCJIC PEATU3YIOIINE MPOBEPKY ACTUMOCTH OJHOTO IIEJIOT0 Yhciia
Ha Jpyroe, NPOBEPKY HATYpaJbHOIO YHCIAa Ha TPOCTOTY, BBIICICHHUS MU
U3 HaTypaJbHOTO YHCIa.

K koniry oOydenus B 9 kiacce y oOydaronierocs 0ynyT copMUpOBaHbl YMEHHUSL:

pazbuBaTh 3aJjaud  Ha MOJ33Ja4d, COCTaBIISATh, BBIMOJHATH  BPYYHYIO
U Ha KOMIIbIOTEpPE HECIIOKHBIE ANTOPUTMBI C HMCIHOJIb30BAHUEM BETBIICHUW, ILIMKJIOB
Y BCIIOMOTaTENbHbBIX aJITOPUTMOB JJIs1 YIIPABJIEHUs UCIIOTHUTEISIMHU, TaKUMU Kak Po0or,
Yepenamka, YepTexKHUK;

COCTaBJAITh WM OTJAXHUBaThb IPOTrPAMMBI, PEATU3YIOLUIUE THUIIOBBIE AJITOPUTMBI
00pabOTKH YHCIIOBBIX MOCIEIOBATEIBHOCTEH WM OJHOMEPHBIX YHCIOBBIX MacCCHBOB
(MOMCK MaKCUMYMOB, MUHUMYMOB, CYMMbI WJIA KOJIMYECTBA 3JIEMEHTOB C 3a/laHHBIMU
CBOMCTBaMHU) Ha OJJHOM M3 sI3bIKOB IporpammupoBanus (Python, C++, Iackans, Java,
C#, lllkonbHBIA ANTOPUTMUYECKUN S3BIK);

pacKpbIBaThb CMBICH TOHSATUA «MOJEIbY», «MOJEIHUPOBAHUE», OMPEICISITh BUIBI
MOJIeNIel, OLIEHUWBAaTh COOTBETCTBHE MOJEIH MOJEIUPYEMOMY OOBEKTY U ILENsAM
MO/IEJTMPOBAHMUS;

UCIOJIb30BaTh Tpadbl W J€peBbs JUII MOJEITUPOBAHMS CHUCTEM CETEBOM
U UEPAPXUUECKOU CTPYKTYPbl, HAXOIUTh KpaTyalluii myTh B rpade;

BBIOMpATh CHOCOO TMPEACTaBICHHUS JTaHHBIX B COOTBETCTBUM C IIOCTaBJICHHOM
3amadyeid  (Tabmuupl, CXeMmbl, Trpaduku, aUarpaMMbl) C  HCIIOJIb30BaHUEM
COOTBETCTBYIOILIUX MTPOrPAMMHBIX CPEJCTB 00PaOOTKU JAHHBIX;
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UCIIOJIb30BaTh AJIEKTPOHHbBIE TAOJUIBI JJIs1 00paOOTKH, aHAllM3a U BU3YyaJU3alluU
YUCIOBBIX JaHHBIX, B TOM 4HCI€ C BBIJIEJICHUEM Juarna3oHa  TaOJIMIIbI
U YIOPSII0YMBAaHUEM (COPTUPOBKOI) €ro 3JIEMEHTOB;

CO3/1aBaTh U MNPUMEHATh B DJIEKTPOHHBIX TaONHMIAX (QOPMYNbl JJIsi pacdyeToB
C MCIIOJIb30BaHNEM BCTPOCHHBIX apupMeTndeckux QyHKIUH (CyMMHUPOBAaHUE U TIOJICUET
3HAYEHUN, OTBEYAIOLIMX 3alaHHOMY YCIOBUIO, CpelHee apu(pMeTHdeckoe, IOUCK
MaKCUMaJbHOIO W MHUHUMAJIbHOTO 3HAY€HHUS), aOCOJIIOTHOM, OTHOCUTEIBHOM,
CMEIIAHHOM aJpeCalni;

UCMOIb30BaTh AJIEKTPOHHBIE TAOIMIIBI JIJIsI YUCIEHHOTO MOJEINPOBAHUS B TPOCTHIX
3a71auax U3 pa3HbIX MPEIMETHBIX 001acTel;

UCIIOJIb30BAaTh COBPEMEHHbIE MHTEPHET-CEPBUCHI (B TOM qyucIie
KOMMYHUKAIIMOHHBIE CEPBHUCHI, O0JIAYHBIE XPAHWIMIIA JAHHBIX, OHJIAWH-TIPOrPaMMBbI
(TekcToBbIE M TpauUecKue PeaaKTOphbl, Cpeabl pa3paboTku)) B  ydeOHOU
Y TIOBCEIHEBHOM JESATEIbHOCTH;

MPUBOAUTH MPUMEPHI MCIOIB30BaHMS T€OMH(OPMAIIMOHHBIX CEPBHUCOB, CEPBUCOB
TrOCYIApCTBEHHBIX ~yCIIYT, 00pa30BaTelbHbIX CcepBUCOB MHTepHeTa B y4eOHOMU
Y TIOBCETHEBHOM JEATENbHOCTH;

MCIIOJIb30BaTh Pa3IMYHbIE CPEJCTBA 3alIUTHl OT BPEIOHOCHOTO MPOrPaMMHOIO
obecrieueHus], 3allMLIaTh MEPCOHAIBHYI0 HH(POPMAIMI0 OT HECAaHKIMOHUPOBAHHOI'O
JOCTYNIa U €ro MOCIEACTBUM (pas3riamleHusi, MOAMEHBI, yTpaThl JaHHBIX) C Y4ETOM
OCHOBHBIX TEXHOJIOTHYECKHUX U COLUAIBHO-TICUXOJIOTMYECKUX ACTIEKTOB UCIIOIb30BaHUS
cetu MHTEepHeT (ceTeBas aHOHUMHOCTb, LU(PPOBOM cliel], ayTeHTUYHOCTh CYOBEKTOB U
pPECYPCOB, OIACHOCTh BPEIOHOCHOTO KO/IA);

pacrno3HaBaTh MOMBITKM WU MPEAYNPEeXAaTb BOBIECUEHUE ce0d U OKPYKAIOUIUX
B JIECTPYKTUBHBIE M KpPUMHUHAIBbHBIE (DOPMBI CETEBOW AaKTHBHOCTA (B TOM YHCIE
KruOepOyIUIMHT, (QUIITHHT).
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v

7 KIIACC
Haumenosanue
No KomnnuecTBO OcCHOBHBIE BUABI 1€ATEIbHOCTHA
pa3zesoB U TEM [TIporpammHoOe conepxkaHue
n/n 4acoB o0y4armmxcs

y4eOHOI0 IIpeMeTa

Pasznen 1. [lu¢gpoBasi rpaMoOTHOCTH

1.1 | Komnsrotep — 2
YHHUBEpCaIbHOE
YCTPOUCTBO 00pabOTKHU
JTAaHHBIX

KoMmmneroTep — yHUBEpCaIbHOE
BBIYHCIIUTENBHOE YCTPOMCTBO,
paboTaroliiee 1Mo nporpaMme.

THUIBI KOMIIBIOTEPOB: MEPCOHAIBHBIE
KOMITBIOTEPBI, BCTPOCHHBIE
KOMITBIOTEPBI, CYyIIEPKOMIIBIOTEPHI.
MoOusbHbIE YCTPOKCTBA.

OCHOBHBIE KOMIIOHEHTBHI KOMIIBIOTEpA
1 uX HaszHaueHue. [Ipoueccop.
OrnepaTuBHAs U JOJTOBPEMEHHAS
IIaMsThb. Y CTPOKMCTBA BBOJA U BBIBOJIA.
CeHCOopHBIN BBOJI, TATYNKH MOOMIIHHBIX
YCTPOMCTB, CPEACTBA OMOMETPUIECKON
ayTeHTH(PHUKAIUH.

HcTropus pa3BUTHS KOMIIBIOTEPOB

U TIPOrPaMMHOI0 00ECTIeUEHUSI.
[TokoJIEHHS] KOMIIBIOTEPOB.
CoBpeMeHHbBIE TEHAECHIIMN Pa3BUTHUS
KOMIIBIOTEPOB. CyNepKOMITBIOTEPHI.

PackpbIBaTh CMBICIT H3y4a€MbIX MOHSITUM.
AHaJIU3UPOBATh YCTPOUCTBA
KOMIIBIOTEPA C TOUKH 3PCHUS
OpraHu3aliiy Mpoueayp BBOJA,
XpaHeHus, 00pabOTKH, BHIBOJIA

U Tiepeiadu uHGOpMaIui.
AHaM3UPOBaTh UHPOPMAITUIO
(curHaJIbl 0 TOTOBHOCTH Y HETIOJAJKE)
MIPU BKJIIFOYEHUU KOMIIBIOTEPA.

N3yuats nndopmanmio

0 XapaKTepUCTUKAX KOMIIbIOTEPA.
HccenenoBaTh HCTOPUIO PA3BUTHS
KOMITBIOTEPOB U MIPOTPAMMHOTO
oOecrieueHus, COBpEMECHHbBIC TCHACHITUN
Pa3BUTHSI KOMITBIOTEPOB

U CyIIEPKOMITBIOTEPOB.

OO6cyxaaTh MpaBuiia TEXHUKU
0€30MMacHOCTHU U TIPaBUI pabOThI

Ha KOMIBIOTEpE.
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[TapannenbHble BEIYUCIEHUS.
[lepcoHaAIbHBIN KOMIIBIOTED.
[Ipoueccop u ero xapakTepUCTUKU
(TakTOBAs 4ACTOTA, PA3PSATHOCTH).
OnepaTuBHAs NaMATh.
JlonroBpemeHHas nmamsaTh. Y CTpOMCTBa
BBOZIa U BbIBOJIa. OOBEM XpaHUMBIX
JAHHBIX (OTepaTUBHAS MAMSITh
KOMIIBIOTEPA, KECTKUU

Y TBEPAOTEIBbHBIN AUCK, TOCTOSTHHAS
namsTh cMapT(oHa) U CKOPOCTh
JIOCTyNa JJIsl Pa3JIMYHBIX BU0OB
Hocureneit. TexHuka 6€30MacHOCTH
U TIpaBmIIa paboThl HA KOMIIBIOTEPE

Ipakmuueckue pabomor*:
1. Bxmouenue komnvromepa u noayueHue
UHGOpMayuu o e2o XapaKmepucmuKax

1.2 | IlporpamMmBbl U TaHHBIE

[IporpammHoe obecnieueHue
komibrorepa. [Ipukimaanoe
porpaMMHoOe 00eCTIeueHHUE.
CucremMHOE TporpaMMHOE
obecnieuenune. CucreMbl
nporpamMmmupoBanus. [IpaBoBas oxpana
porpaMM U JIaHHbIX. becriaTHbie

U YCIIOBHO-OECIIJIaTHBIE MPOTPaMMBI.
CBoOoaHOE MpOrpaMMHOE
obecrnieueHue.

®daiinbl ¥ manku (KaTajaoru).

PackpbIBaTh CMBICIT M3y4a€MbIX TTOHATHH.
N3yuyars BONPOCHI ITPaBOBOM OXPAHBI
MpOrpaMM U TaHHBIX.

OnpenensaTs TpOrpaMMHBIE CPEJICTBA,
HEO0OXOAUMBIE ISl OCYIIECTBIICHUS
WH(OPMaLIMOHHBIX ITPOLIECCOB

MIpY PEUICHUH 3a/1a4.

OrnpenensaTs OCHOBHBIE XapaKTEPUCTUKHU
ONEPAlMOHHON CUCTEMBI.

OnepupoBaTh KOMIIBIOTEPHBIMU
MH(pOpPMalIMOHHBIMU O0BEKTaAMU

! Mpennaraemplii B mporpamMme 1o HHGOPMATHKE MEPEYEHD TTPAKTHIECKUX pabOT HOCUT PEKOMEH/IATENBHBIN XapaKTep.
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[TpuHIMIIBI TOCTpOEHUS (HAUTOBBIX
cucteMm. [lomHoe ums daitna (manku).
[Tyt K (aiiny (manke). Pabora

Cc (haitlaMu ¥ KaTaJoraMu CpeJiICTBaMU
OIEpaIMOHHON CUCTEMBI: CO3IaHHE,
KOIMPOBaHUE, NTEpEMEIICHHE,
NeperMEHOBaHKE U yAalleHHe (ailioB
W Tarnok (katajaoron). Tumsl ¢aiios.
Coiicta (aitnoB. XapakTepHble
pa3mepsl PailyioB pa3InYHBIX TUIIOB
(cTpaHMIIa TEKCTA, IIEKTPOHHAs! KHUTA,
dboTorpadusi, 3auch NECHU,
BUJICOKJIMI, TTOJTHOMETPAXKHBINA (PHUITEM).
ApxuBanus gaHHbIX. Vcnonbs3oBaHue
IIPOrpaMM-apXuBaToOpoB. DaiJIOBBIN
menexkep. [louck ¢aitnos cpeacTeamu
ONEPALMOHHOU CUCTEMBL.
KoMIbroTepHBIE BUPYCHI U IPYTHE
BpEIOHOCHBIE MporpamMmel. [Iporpammebl
JUTSI 3aIIUTHI OT BUPYCOB

B HarIAIHO-TpauyeCcKoM UHTEpPerce.
BrInonHsITh OCHOBHBIE OllEepaIiuu

¢ daiiamMu U manKaMmH.

OnenuBarh pazMepsl (Haitsios,
MIOJITOTOBJIEHHBIX C UCITOJIL30BAHUEM
Pa3IMYHBIX YCTPOUCTB BBOAA
uHdopmalyu (KI1aBUaTyphbl, CKaHepa,
MUKpodoHa, poTokamepsl,
BUJICOKAMEDPBI).

Hcnonb30BaTh MpOTrpaMMbI-apXHUBATOPBHI.
OcymiecTBIATh 32Ty HHGOPMAITUU

OT KOMITBIOTEPHBIX BUPYCOB C TTOMOIIHIO
AHTUBUPYCHBIX MPOTPaAMM.
[InanupoBaTh 1 co3AaBaTh JUYHOE
uH()OPMAIIMOHHOE TTPOCTPAHCTBO.
Ilpakmuueckue padomuwi:

1. Bvinonnenue 0CHOBHbIX Onepayull

¢ atinamu u nankamu.

2. CpaeneHue pazmepos meKcmosbix,
epaguueckux, 386yK08ulxX U 8U0eoPailios.
3. Uzyuenue snemenmos unmepgetica
UCNONb3YEeMOU ONePaAYUOHHOU CUCTNEMDL.
4. Hcnoav3oeanue npospammoi-
apxusamopa.

5. 3awuma ungopmayuu

OmM KOMNBIOMEPHBIX UPYCOE C NOMOUBIO
AHMUBUPYCHBIX NPOCPAMM
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1.3. | KomnbroTepHble ceTu 2 OObeMHEHHE KOMIIBIOTEPOB B CETh. PackpeiBaTh CMBICT N3y4aeMbIX HOHSITHH.
Cetp HUnrtepner. Beb-cTpanuna, OcymiecTBIsATh MOUCK UHPOPMALIUH
BeO-caiiT. CTpyKTypa aipecoB I10 KJIIFOUEBBIM CJIOBAM
BeO-pecypcoB. bpayszep. [lonckoBbie U TI0 U300PaKEHHUIO.
cuctemsl. [lonck nndopmaruu [TpoBepsATh 1OCTOBEPHOCTH UH(OPMALIHH,
10 KJIFOYEBBIM CIIOBAM HaliieHHOM B ceTu MIHTEepHeT.
U 110 n300pakeHu1o. J1ocToBepHOCTD BoccranaBnuBate anpec BeO- pecypca
uH(pOpMaIH, MOITY4EHHOM U3 UMeroIuxcs (pparMeHToB.
u3 MurepHera. OCy1IecTBIATh B3aUMOIEUCTBUE
CoBpeMeHHbBIE CEPBUCH MHTEPHET- IIOCPEICTBOM JIEKTPOHHOU MOYTHI,
KOMMYHHKAIIAN. BUJICO-KOH(EPEHII-CBS3H.
CereBoil 3THKET, 0a30BbIE HOPMBI N3y4aTh ceTeBOM ITUKET.
UH(OPMAIIMOHHOM 3TUKH U ITpaBa HccnenoBatpk cTpareruy 0€300acHOro
npu padote B Mutepuere. Ctpateruu noseneHus B lurepHere.
6e3omacHoro noeaeHust B Inrepuere | Ilpakmuueckue pabomot.
1. Ilouck ungpopmayuu no Kiroyesvim
C108aM U NO U300PAANCEHUIO.
2. Hcnoav3o6aHnue cepeucos unmepHem-
KOMMYHUKAYUU
Hroro 1o pazneny 8

Paszneua 2. Teopernueckue oCHOBbI HH(GPOPMATHKH

2.1

HNudopmarus u
MH(OpMaIIMOHHbIE
IIPOLIECCHI

2

HNudopmarus — 0OAHO U3 OCHOBHBIX
ITOHSATUM COBPEMEHHOU HAYKHU.
HNudopmanus kak cBeeHUs,
IpeIHa3HAYCHHBIE JIJIs1 BOCIIPUSTHS
YeJIOBEKOM, U MH(OpMaITUs KaKk
JTaHHbIE, KOTOPbIE MOT'YT OBIThH

PackpbIBaTh CMBICIT H3y4aeMbIX MOHSITUMN.
OueHuBaTh HHPOPMALIUIO C MTO3UIUU €€
CBOMCTB (aKTyaJIbHOCTh, JOCTOBEPHOCTb,
MIOJIHOTA U JIP. ).

N3ydaTh BO3MOXHOCTb OMTUCAHUS
HEMPEPHIBHBIX 00BEKTOB U MPOIIECCOB
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00paboTaHbl aBTOMATU3UPOBAHHON
CUCTEMOM.

JIMCKpETHOCTh JaHHBIX. BO3MOXXHOCTH
OIHMCaHUsI HEMPEPHIBHBIX OOBEKTOB

U TIPOIIECCOB C TTOMOIIBIO TUCKPETHBIX
JTAHHBIX.

HNudopmaiimonHbie mpouecchl —
MPOLIECCHI, CBSI3aHHBIE C XPAHEHUEM,
peoOpa3oBaHUEM U TIepenadeii JaHHBIX

C TIOMOIIIBIO TUCKPETHBIX JaHHBIX.
Breigensts nHGOpMaIMOHHYIO
COCTaBJISIFOIIYIO ITPOLIECCOB

B OMOJIOTUYECKUX, TEXHUYECKUX

U COIMAJILHBIX CUCTEMAaX.

OreHnBaTh YMCIIOBHIC TAPAMETPBI
WH(OPMALIMOHHBIX TTPOLIECCOB (00BEM
aMsITH, HEOOXOIUMOM JIJIsl XpaHEHUs
nH(dOpMAINK; CKOPOCTh TIEpeIadn

2.2

[IpencraBnenne
uHopmanuu

CumBon. AndaBut. MonHOCTh
andasurta. PazHooOpa3ue s3bIKOB

u andaButoB. EcTecTBEHHbIC U
dbopmanbHbIC SI3bIKU. AJI(PaBUT TEKCTOB
Ha PYCCKOM $I3bIKE. J[BOMUHBIN
andasut. KomraecTBo BCEBO3MOKHBIX
cJ10B (KOJTOBBIX KOMOHWHAITH)
(UKCHUPOBAaHHOM JUIMHBI B JBOUYHOM
andasure. [IpeodbpazoBanue m000T0
andasuta Kk 1BomuHOMY. KonnuectBo
Pa3IMYHbBIX CJIOB (PUKCUPOBAHHOM
JUTMHBI B aJi(paBUTE ONpPeIeTICHHOM
MotHocTu. KogupoBanue cCHMBOJIOB
OJTHOTO aJi(haBUTA C TOMOIILIO KOJOBBIX
CJIOB B ApyromM ajipaBute, KojoBast
Tabauna, JeKOupOBaHUE.

JBonunsbi kox. [IpencraBnenue
JTAHHBIX B KOMITBIOTEPE KaK TEKCTOB

PackpeiBaTh CMBICT N3ydaeMbIX TTOHSATHH.
[TpuBOANTH IPUMEPHI KOTUPOBAHUS

C UCTIOJTb30BAHUEM Pa3IMIHBIX
ayi(paBUTOB, BCTPEUAIONINXCS B )KU3HHU.
KoaupoBaTs 1 1eKoAMpOBaThH COOOIICHUS
10 U3BECTHBIM TIPaBUJIaM KOJUPOBAHMSI.
OnpenensaTh KOIMUECTBO PA3TUIHBIX
CHUMBOJIOB, KOTOPbIE€ MOTYT OBITh
3aKOJIUPOBAHBI C TIOMOIIBIO TBOUYHOTO
Ko/a (PUKCHUPOBAaHHOMN JJTMHBI
(pa3psIHOCTH).

OnpenensTs pa3psiAHOCTb JBOMYHOTO
KO/1a, HEOOXOAMMOTO JJIs1 KOAUPOBAHUS
BCEX CUMBOJIOB a(paBUTa 3aJaHHON
MOIITHOCTH.

[TomcunTHIBATH KOMMYECTBO TEKCTOB
JTAHHOW JIJTMHBI B TAHHOM aji(aBUTE.
OnepupoBaTh EAUHUTIIAMU U3MEPECHUS
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B JIBOMYHOM aji(haBUTE.
NudopMaimoHHbI 00BEM JIaHHBIX.
but — MuUHUMaNbHAS €AUHUIIA

KOJIM4YeCcTBa MH(POpMAIIUU — TBOMYHBIN

pazpsaa. EnuHunel usmMepenus

uH(}OpMaIIMOHHOTO 00beMa JTAHHBIX.

burt, 6aiiT, Kniob6alT, Merabamr,

rurabaiir. CKopocTb nepeauu JaHHbIX.
Enunuibl ckopocTu nepeaadn JaHHbIX.
KoanpoBanue TekcToB. PaBHOMEPHBIN
xkox. HepaBHoMepHsbIi kon. KonnpoBka
ASCII. BocbMuOUTHBIE KOTUPOBKH.
[Tonsitue o kogupokax UNICODE.

JlekoupoBaHue COOOIIECHMI

C UCIIOJIb30BAHHEM PABHOMEPHOTO
Y HEpPaBHOMEPHOTI'O KOJa.
NudopmaiimonHbii 00beM TEKCTAa.
Hckaxenue nuupopmanuu npu
nepenade. OO1IEE Mpe/ICTaBICHUE
o 1 pPOBOM MPE/ICTABICHUU
ayJIMOBU3YaIbHBIX U IPYTUX
HETPEPHIBHBIX JIAHHBIX.
Konmuposanue ngera. L{BeToBbie
moxenu. Monens RGB. I'my6una
konupoBanus. [lamutpa. PactpoBoe
Y BEKTOPHOE MPECTABIICHUE
n3oopaxeHuit. [lukcens. Onenka

KoJm4ecTBa nHpopmaruu (6ut, 6aiT,
KHJI00ANT, MerabaiT, rurabair)

Y CKOPOCTH TIepe/iauy JaHHBIX.
KoaupoBats 1 1eK0aupOBaTh TEKCTOBYIO
UH(OPMAITHIO C UCTIOJIE30BAaHUEM
KOJIOBBIX TaOJIHII.

Beraucnars nnopmaninoHHbId 00beM
TEKCTa B 33IaHHOMN KOJIMPOBKE.
OnenuBatrh HHPOPMALIMOHHBINA 00BEM
rpauaecKuX JaHHBIX ISl PACTPOBOTO
U300pakeHU.

Onpenensats 00beM NaMATH,
HEOOXOIUMBIH JJI MPEACTABICHUS

U XpaHEHUs 3ByKOBOTO (haitna.
Ilpakmuueckue padomuwi:

1. Onpeodenernue xooa cumsona 6 pa3mvix
KOOUPOBKAX 8 MEKCMOBOM Npoyeccope.
2. Onpeodenenue Kkooa ysema 6 naiumpe
RGB 6 epagpuueckom peoaxmope.

3. Coxpanenue pacmposozo
epaguueckoeo uzobpaxdcenuss 8 pasHvix
Gopmamax.

4. 3anuce 38yK08blx haiinos

C PA3IUYHBIM KAYeCE8OM 38VUAHUS
(271yOUHOU KOOUPOBAHUSL U YACOMOTL
ouckpemu3zayuu)
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UH(}OpMAaIIMOHHOTO 00BEMA
rpau4IecKuX JaHHBIX I pAaCTPOBOTO
n3obpaxenus. KonupoBanue 3Byka.
Pa3pssgHOCTh M 4acTOTa 3aIHCH.
KommnuecTBO KaHAIOB 3aIIMCH.

O1eHKa KOJTMYECTBEHHBIX TTapaMeTPoB,
CBSI3aHHBIX C MPEACTABICHUEM

U XpaHEHUEM 3BYKOBBIX (haiiJioB

Hroro no pazneny

11

Paznen 3. UndpopManmoHHbIe TEXHOJIOTHH

3.1

TexcToBbIE AOKYMCHTBI

6

TekcToBbIE TOKYMEHTHI H X
CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHuIa,
a03all, CTpoKa, CIIOBO, CHMBOJI).
TekCTOBBIN MPOLIECCOP — UHCTPYMEHT
CO3/1aHHUs, peAaKTUPOBAHUS

u opmatupoBanus TekctoB. [IpaBuia
HaOopa TekcTa. PegaktupoBanue
Tekcta. CoiicTBa cumMBoJIOB. LLIpudr.
Tune! mpudToB (pyoseHbIE,

C 3aC€YKaMHU, MOHOILIUPUHHBIE).
[TonmyxupHOE U KypCUBHOE HAYEPTAHHUE.
CaoiicTBa a03a1leB: rpaHUIlbI, a03aIlHbIN
OTCTYI, HHTEPBaJl, BRIpABHUBAHUE.
[TapameTtpsl crpanunbl. Ctunesoe
dopmatupoBanue. CTpyKTypupOBaHUE
uHdOpMAIINH C TTOMOIIBIO CITUCKOB

U Ta0au1. MHOrOYpOBHEBBIE CITHUCKH.

PackpbIBaTh CMBICIT H3y4ae€MbIX MOHSITUN.
AHQIA3UPOBATh MOJIb30BATENbCKUM
uHTEpPEiic MPUMEHIEMOT0
IPOrPaMMHOT0 CPEACTBA B padOTe

C TEKCTOBBIMH JIOKYMEHTAMH.
OnpenensaTs yCJIOBUSI M1 BOBMOXXHOCTU
MIPUMEHEHUS POTPAMMHOTO CPEJICTBa
JUUISL PEIICHUS TUTIOBBIX 3a71a4 B paboTe

C TEKCTOBBIMH JIOKYMEHTAMH.

BrisBiaTe ob1iee u pa3nuyaus B pa3HbIX
MPOrpaMMHBIX TPOJYKTaX,
MpeIHA3HAYCHHBIX ISl PELICHUS OJTHOTO
KJlacca 3a7a4 B paboTe ¢ TEKCTOBBIMU
JIOKYMEHTaMH.

CoznaBaTh ¥ peIaKTUPOBATh TEKCTOBBIE
JIOKYMEHTBI ITOCPEICTBOM
KBJIM(DPUITMPOBAHHOTO KJIABHATYPHOTO
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JloOaBieHne TabIHI] B TEKCTOBBIC
JTOKyMEeHTHI. BcTaBka n3o0pakeHuit
B TEKCTOBBIE TOKYMeHThI. OOTekaHue
n300pakeHu TeKCcToM. Brirouenue
B TEKCTOBBIM JTOKYMEHT AUArpaMM,
dbopmyI1, HymMepalu CTpaHuil,
KOJIOHTUTYJIOB, CCBUIOK U APYTUX

aneMmeHToB. [IpoBepka npaBonucanus.

PaccranoBka nepeHocoB.

["ommocoBoii BBOJ TEKCTA.

OnTruueckoe pacro3HaBaHUE TEKCTA.
KomnbrotepHsliii nepeBo.
Hcnonb3oBanue cepBucoB HTEpHETE
111 00pabOTKM TEKCTa

MIMChMa C UCITOJIb30BAaHNEM 0a30BBIX
CPEJICTB TEKCTOBBIX PEaKTOPOB.
dopmaTUPOBATh TEKCTOBBIC TOKYMEHTHI
(ycTaHaBIMBaTh MapamMeTpbl CTPAHUIIBI
JTOKyMEHTa; (opMaTUPOBATh CHMBOJIBI
1 a03aIlbl; BCTABJIATH KOJIOHTUTYJIBI K
HOMEpa CTPaHMI).

BcraBnars B nokyMeHT popmyIibl,
TaOIUIBI, U300paKeHUs, OPOPMIIATH
CITUCKH.

Hcnonb30BaTh CCHUIKHA M IIUTHPOBAHUE
WCTOYHUKOB MPHY CO3TAaHUH Ha MX OCHOBE
CcOOCTBEHHBIX MH(GOPMAIIMOHHBIX
O00BEKTOB.

Hcnonb30BaTh MHTEIIIEKTYaTIbHBIC
BO3MO>XHOCTH COBPEMEHHBIX CHCTEM
00pabOTKU TEKCTOB.

Ilpakmuueckue pabomut:

1. Co30anue HebOIbUWUX MEKCOBLIX
O0OKYMEHMO8 NOCPeOCMBOM
K8AIUDUYUPOBAHHO20 KNABUAMYPHO2O
RUCLMA C UCNOIb308AHUEM DA308bIX
cpeocme meKcmosvix pedaKmopos.

2. Dopmamuposanue meKcmosvlx
O0OKYMEHmMOo8 (YCMAaHOo8KA Napamempos
CcmMpanuybl OOKYMeHma,
Gopmamuposanue cumeonos u abzayes;
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8CMABKA KOJOHMUMYIO8 U HOMEPOB
cmpanuy,).

3. Becmaska 6 ookymenm gpopmyn,
maoauy, uzoopasicerull, ohopmienue
CNUCKOB.

4. Coz0anue nHebonbuux meKcmoBvix
OOKYMEHMO8 C YUMAMAaMU U CCbLIKAMU
HA yumupyembvie UCMOYHUKU

3.2

Komnbrorepnas
rpadguka

3HAKOMCTBO C rpapu4yecKuMu
penakropaMu. PacTpoBbie pUCYHKH.
Hcnonb3oBanue rpaduyeckux
IpUMUATHBOB. Oriepanuu
peIaKTUPOBAHUS TPAPUIECKUX
O0OBEKTOB, B TOM YHCJIE [U(POBBIX
dboTorpaduii: u3BMeHeHUe pa3mepa,
o0Ope3ka, MOBOPOT, OTPaKEHHE, paboTa
c obiacTsaMu (BBIJEICHHE,
KOITMPOBaHHUE, 3aJIUBKA I[BETOM ),
KOPPEKL s 1IBETA, IPKOCTH

U KOHTpAacTHOCTH. BekTopHas rpaduka.

Co3naHne BEKTOPHBIX PUCYHKOB
BCTPOCHHBIMHU CPEACTBAMHU TEKCTOBOT'O
npoIieccopa Wik IPYrux MporpaMm
(npunoxenuii). Jlobapnenue
BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI

PackpbiBaTh CMBICH U3y4aeMbIX MOHSITH.
AHanM3upoBaTh MOJIB30BATEIbCKUI
uHTEpPeiic MpUMEHIeMOro
IPOrpPaMMHOI0 CPEACTBA B padoTe

C KOMITBIOTEPHOI rpauKOu.
OmnpenensiTs yCIOBHs B BO3MOXHOCTH
IPUMEHEHUS TPOrPaMMHOTO CPEJICTBA
JUTSL peIIeHUs] TUTIOBBIX 3a71a4 B padoTe

C KOMITBIOTEPHOI TpaduKOu.

BrisBnats ob1iee u pa3iauyaus B pa3HbIX
IPOrpaMMHBIX TPOAYKTaX,
IpeIHa3HAYCHHbIX JIJISl PEIIEHUs OJTHOTO
KJ1acca 3a7a4 B paboTe ¢ KOMIIbIOTEPHON
rpaduKou.

Co3pnaBarh U peaaKTUPOBATH
N300pakeHUs1 C TOMOIIBIO
WHCTPYMEHTOB PacTPOBOTO
rpauueckoro peaakTopa.

Co3znaBaTh U pe1aKTUPOBATH
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M300pakeHUs1 C TOMOIIBIO
UHCTPYMEHTOB BEKTOPHOT'O
rpaduueckoro pegakTopa.
J100aBsiTh BEKTOPHBIE PUCYHKU

B JIOKYMEHTBHI.

Ilpakmuueckue pabomot.

1. Co3z0anue u/unu pedaxmuposatue
u300padicenuss, 8 Mom 4ucie yugphpoewvix
gomoepadghuii, ¢ nomowwio
UHCMPYMEHMO8 PACMPOBO20
epaguueckoeo pedakmopa.

2. Cozoanue u pedaxmupoganue
U300padicenust ¢ NOMOUBIO
UHCMPYMEHMO8 8EKMOPHO20
epaguueckoeo peoakmopa

3.3

MynbTUMEIUITHBIE
Mpe3EHTAlUU

[ToaroroBka MyJIbTUMEIUMHBIX
npeseHranuii. Crnaiin. Jlo6aBieHue
Ha cJaiij TeKCTa U H300payKCHHIA.
Pabora ¢ HECKOIBKHUMHU Cl1aii1aMu.
JlobGaBreHue Ha clan
ayIMOBU3YyaJIbHbBIX JaHHBIX.
Anumanus. ['unepccpuiku

PackpbiBaTh CMBICII H3y4aeMbIX IMOHSITUN.
AHaIIU3UPOBATH MOJIH30BATENbCKUM
uHTEpPEiC MPUMEHSIEMOTO
IPOrpaMMHOI0 CPEACTBa B padoTe

C MYJIbTUMEIUWHBIMY MPE3CHTALNUSIMU.
Onpenenars ycJIOBUSI U BO3MOXHOCTH
MIPUMEHEHUS IPOTPAMMHOTO CPEJICTBA
JUUISL PEILICHUS TUTIOBBIX 3a71a4 B paboTe

C MYJIbTUMENUUHBIMU MPE3CHTALIUSMMU.
BrisiBasTh 00111€€ ¥ pa3nuuus B pa3HbIX
MPOrPaMMHBIX MTPOAYKTAX,
MPEAHA3HAYCHHBIX I PELICHUS OJTHOTO
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KJ1acca 3aja4 B pabote

CoznaBaTh pe3eHTAaIuH, UCTIONb3YS
TOTOBBIE 11a0JIOHBI.

Ilpaxmuueckue padomeoi:

1. Co3z0anue npezenmayuu

C 2UNEPCCLLIKAMU HA OCHOBE 20MOBbIX

C MYHBTHMGHHﬁHBIMH IMPC3CHTAIUAMU.

waba0H08
Hroro 1o pazneny 13
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 34
YACOB I10O I[TPOI'PAMME
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8 KJIACC
HanmenoBanue
No KonmuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3iesoB U TEM [IporpammMmHOe conepxkaHue
n/m 4acoB oOy4aromuxcs

y4eOHOI0 IpeIMeTa

Paznen 1. TeopeTruueckue oc

HOBbI HH(pOPMATUKH

1.1

CucreMbl CUUCIIEHUSA

6

Hemo3uimoHHbIe ¥ MO3UIIMOHHBIE
CUCTEMBI cuuciaeHus. AndaBur.
OcHoBanue. Pazpepnyras ¢hopma
3anucu ymncia. IlepeBos B A€CATUYHYIO
CHUCTEMY YMCEJ, 3alIMCAaHHBIX B APYTUX
cucTeMax cuuciieHus. PuMmckas
cucTeMa CuucieHus. J[BonyHas
cucreMa cunciienus. [lepeBos menbx
yucen B npeaenax ot 0 no 1024

B JIBOUYHYIO CUCTEMY CUHCIICHMUSI.
BoceMepuuHas cucteMa CUMCaeHUs.
ITepeBoa uncen U3 BOCbMEPUUHOM
CUCTEMBI B JIBOUYHYIO U JIECATUUHYIO
CHUCTEMBI U 00PATHO.
[[lecTHanaTepuyHas cucrema
cuucnenus. [lepeBon uncen

U3 IIECTHAAIATEPUYHOM CUCTEMBI

B JIBOMYHYIO, BOCBMEPUYHYIO

U JIECATUYHYIO CUCTEMBI U 00paTHO.
Apudmernyeckre onepamnuu

B JIBOMYHON CHUCTEME CUHMCIICHUS

PackpbiBaTh CMBICIT H3y4aeMBbIX IMOHSITUM.
BrisiBASTE paznuuue B MO3UIMOHHBIX

Y HETIO3UIIMOHHBIX CUCTEMaX CUHCIICHHUS.
BrisaBniaTh 00111€€ 1 pa3inuuus B pa3HbIX
MO3ULIMOHHBIX CUCTEMAX CUUCIICHUS.
3anuceiBath HeOombIme (0T 0 10 1024)
L[EJIBIE YMCIIA B PA3JIMYHBIX MTO3UIIMOHHBIX
CHUCTEMaxX CUUCIICHUS (IBOUYHOM,
BOCBMEPUYHOM, IIECTHAIIIATEPUYHON ).
CpaBHMBATH LIEJIbIC YUCTIA, 3aIIHUCAHHBIC

B JIBOMYHOM, BOCbMEPUYHOU

Y [IECTHAAUATEPUIHON CUCTEMAX
CUHCJICHUSL.

BrInonHATH onepanuu cioxxXeHus

Y YMHOXEHUS HaJl HEOOIbIIMMU
JBOMYHBIMHU YU CIIAMU
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1.2 | DnemeHTHI 6 Jlornueckue BBICKA3bIBaHMS. PackppiBaTh CMBICT N3y4aeMbIX HOHSITHH.
MaTeMaTU4eCKOn Jlornueckue 3HaY€HUs BBICKA3bIBAHUN. | AHAIM3UPOBATH JIOTHYECKYIO CTPYKTYPY
JIOTUKH DneMeHTapHbIE U COCTaBHbBIE BBICKA3bIBAHUM.

BbICKa3bIBaHMs. Jlornyeckue onepauuu: | Mcronb30BaTh JIOTMYECKUE ONIEPALIAH.
«» (KOHBIOHKIIHS, JIOTHYECKOE Crtpoutb TaOIMUIBI UICTUHHOCTH
YMHOXEHUE), «ATIN» (IU3bIOHKIINS, JUISL IOTUYECKUX BBIPAXKEHUM.
JIOTUYECKOE CIIOKEHNUE), BprauciiaTh ICTUHHOCTHOE 3HAYCHUE
«HEe» (JJOrMYecKOoe OTPULIAHUE). JIOTUYECKOI'0 BBIPAKECHUS.
IIpuopHTeT JIOrM4eCKUX Oneparnin. 3HaKOMHUTHCS C IOTUMYECKUMHU OCHOBAMH
OnpeneneHne ICTUHHOCTH COCTAaBHOTO | KOMIIBIOTEpA
BBICKA3bIBAHMS, €CIIM U3BECTHBI
3HAYEHUS NCTUHHOCTH BXOISAIINAX
B HET'0 DJIEMEHTAPHBIX BBICKA3bIBAHUM.
Jlornueckue Boipaxkenus. [Ipasuna
3aIMCH JIOTUYECKUX BBIPAKECHUM.
[TocTpoenune TabauI HCTUHHOCTH
JIOTUYECKUX BBIPAXKECHUIN
Jlornueckue s1eMEHThl. 3HAKOMCTBO
C JIOTUYECKUMU OCHOBAMHU KOMIIBIOTEPA

Hroro 1o pazneny 12

Pa3znen 2. AlropurMbl 4 NIpOrpaMMHUpP OBaHHE

2.1

HUcnomanrenu
Y AJITOPUTMBI.
AJITOPUTMUYECKHUE
KOHCTPYKIIUU

10

[lonsatne anroputma. Mcnonaurenu
ANTOPUTMOB. AJITOPUTM Kak IUIaH
YIIPABJICHUS UCIIOJIHUTEIIEM.

CsoiictBa anropurma. CnocoOsl 3anucu
aJropuT™Ma (CIOBECHBIH, B BUJIE
OJIOK-CXEMBI, TPOrpaMma).

PackpbIBaTh CMBICIT H3y4a€MbIX MOHSITUM.
AHaIA3UPOBATh MPEIArAEMBbIE
MOCJIEI0BATEIbHOCTH KOMaH]

HA IPEAMET HUTMYUS Y HUX TaKHUX
CBOWCTB aJIrTOPUTMa, KaK JTUCKPETHOCTb,
JIETEPMUHUPOBAHHOCTD, TOHATHOCTb,
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AJITOPUTMHUYECKHE KOHCTPYKIWH.
KoHcTpykuus «cienoBaHue.
JIunelinblid anroput™. OrpaHUYE€HHOCTD
JIMHEMHBIX aITOPUTMOB:
HEBO3MOKHOCTH MPETYCMOTPETh
3aBUCUMOCTD IOCIIEA0BATEIBbHOCTH
BBIIIOJIHSIEMBIX IEUCTBUH OT UCXOIHBIX
naHHbIX. KOHCTpYKIUS «BETBICHUEY:
MOJTHASL U HETIOTHAST ()OPMBI.
BrinosiHeHrE 1 HEBBITIOJTHEHUE
yCioBUS (MCTUHHOCTD U JIOXKHOCTh
BbICKa3bIBaHUs ). [IpocThie U cocTaBHbBIC
ycioBHs. KOHCTpYKIHS «IIOBTOPEHUS»:
LUKJIBI C 33IaHHBIM YUCJIOM
IIOBTOPEHUH, C YCIOBUEM BBITIOJIHEHUS,
C mepeMeHHoM 1ukia. Pa3paborka

U1t POPMAIBHOTO UCTIOTHUTEIS
aNropuT™Ma, MPUBOIAIIETO

K TpeOyeMoMYy pe3yJbTaTy

P KOHKPETHBIX UCXOJIHBIX JaHHBIX.
Pa3paboTka HECIOKHBIX aJTOPUTMOB

C UCITOJIb30BAHUEM LIUKJIOB

Y BETBIICHUM ISl YIIPABJICHUS
(bopMaIbHBIMU UCIIOTHUTESIMU,
TakuMu kak Po6ot, Uepenarka,
UYeprexxkHuK. BrinonHeHrne anropuTMoB
BPYYHYIO U HA KOMITBIOTEPE.

pEe3yJIbTaTUBHOCTh, MACCOBOCTb.
OmnpenensaTs o 0J0K-CXeMe,

JUTS pEIIEHUS] KAaKOM 3a7aun
IIPEHA3HAYCH JaHHbBIA AJIITOPUTM.
AHanu3upoBaTh U3MEHEHHUE 3HAYEHUM
BEJIMYMH TIPH MOLIArOBOM BBINOJHEHUH
aIropuTM™Ma.

OnpenensaTh 0 BBIOPAHHOMY METOY
pELICHHS 3a/1a4M, KaKhe
ANTOPUTMUYECKUE KOHCTPYKIIUUA MOTYT
BOWTHU B AJITOPUTM.

CpaBHUBATh pa3IMYHbBIC aJTOPUTMBI
pELICHUs OJHOM 3a7auMu.

Co3znaBaTh, BBIIOJHATH BPYYHYIO

Y Ha KOMIIBIOTEPE HECIIOKHBIE
QITOPUTMBI C UCIIOJIb30BAHUEM
LIUKJIOB Y BETBIICHUH JIJIs1 YIIPABIICHUS
UCIIOJTHUTEISIMU, TAKUMHU Kak PoOoT,
Yepenamka, YepTexHUK.

HcnionHATh TOTOBBIE AITOPUTMBI

TP KOHKPETHBIX UCXOIHBIX

JTAHHBIX.

CtpouThb AJ1s1 UCTIOTHUTEIIS
apu(pMETUUECKUX ACHCTBUM IEMOUKHU
KOMaH/I, TaroIInX TpeOyeMbli
pe3yJIbTaT MPU KOHKPETHBIX UCXOIHBIX
JTAHHBIX.
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CHHTAKCUYECKHE U JIOTHUYECKUE
ook, OTKa3bl

Ilpaxkmuueckue padomut:

1. Coz0anue u evinonmenue

HA KOMNbIOMepe HeCL0NHCHbIX
an2OpUMMO8 ¢ UCNOIb30BAHUEM YUKIIOB
u eemeieHuil Ol YynpaeieHus
ucnonHumenamu, maxumu kax Pooom,
Yepenawxa, Yepmeosrcrux.

2. Ilpeobpa3zosanue aneopumma u3z 00HOU
Gopmul 3anucu 8 opyeyro.

3. Pazpabomka o1 popmanvrozo
UCNOJHUMENS AN20PUMMA, NPUBOOSULESO
K mpebyemomy pe3yiomanty

NPU KOHKPEMHBIX UCXOOHBIX OAHHBIX.

4. « Pyuynoe» ucnonnenue 2omoguix
an20pummOo8 npu KOHKPEMHbIX UCXOOHBIX
OaHHbBIX

2.2

S3BIK
MIPOrpaMMHUPOBAHHUS

SI3bik iporpamMMupoBanus (Python,
C++, Ilackans, Java, C#, lIIkonbHBIH
Anroputmuueckuii S3pik). Cucrema
IpPOrpaMMHPOBAHUS: PEIAKTOP TEKCTa
IpOrpaMm, TPaHCIATOP, OTIATUHUK.
[lepemeHnHasi: TUII, UMsI, 3HAUCHHUE.
Llempie, BEIECTBEHHBIE M CHMBOJILHBIE

nepeMeHHsbie. OnepaTop NprUCBauBaHUS.

ApudmMeTnyeckrue BbIpaKEHUS
U TIOPSIAOK MX BbIUMCIEeHUS. Onepannn
C LEJIBIMU YUCIIAMU: LIEIIOYUCIIEHHOE

PackpbiBaTh CMBICIT H3y4ae€MBbIX IMOHSITUM.
OnpeaensaTs no Oporpamme,

JUISL PELLIEHUS] KaKOM 3a/1a4d OHa
IpeHa3HAYCHA.

Crtpoutb apupMeTuiecKue, CTpOKOBBIE,
JIOTUYECKUE BBIPAKEHUS U BBIUUCIATHh UX
3HAYEHUS.

[IporpaMmMupoBaTh TMHENHBIE
ITOPUTMBI, IPEANOJIATAKOIINAEC
BBIYHUCIICHUE apU(DMETHUECKUX,
CTPOKOBBIX U JIOTUYECKUX BBIPAKCHUMU.
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JICJICHHUE, OCTATOK OT JICJICHUSI.
Bersnenus. CocTaBHbIE YCIOBUS
(3amUCh JOTUYECKUX BBIPAKECHUIN

Ha U3y4aeMOM SI3bIKE
nporpamMmupoBanus ). Haxoxnenue
MHUHHMYMa ¥ MaKCUMyMa M3 JIBYX, TPEX
U 4eTbIpex uucell. Pemenue
KBaJIpaTHOTO ypaBHEHUSI, UMEIOIIET0
BEIECTBEHHbIE KOpHU. [[nanoroBas
OTJIa/IKa TIPOT'PAMM: TIOIIAr0BOE
BEITIOJTHEHUE, TIPOCMOTP 3HAUYCHUMA
BEJIMYHH, OTJIaIOYHBINA BBIBOJI, BBIOOD
TOUYKHU ocTaHoBa. LUk ¢ ycioBueMm.
Anroputm EBknmaa nist HaXOxKACHUS
HauOONBIIETro OOIIETo ICIUTENS IBYX
HaTypaJbHBIX yucen. Pa3ouenue
3alCH HATYPAJILHOTO YUCIIa

B MO3UIIMOHHON CHUCTEME

C OCHOBAHHUEM, MEHBIIINM HJIM PaBHBIM
10, Ha otnenbHbIC TUGPHL. Lk

C IEPEMEHHOM. AJITOPUTMBI TPOBEPKHU
JIETUMOCTH OJTHOTO IIEJIOT0 YhCia

Ha Jpyroe, IpOBEPKU HATYPAITLHOTO
yucia Ha nmpoctoTy.O6paboTka
CUMBOJIbHBIX TaHHBIX. CUMBOJIbHBIC
(CTpOKOBBIE) TTEPEMEHHEIE.
[TocumBosbHAsE 06pabOTKA CTPOK.

PaszpabaTeiBaTh IpOrpaMmel,
coJieprKallie oneparop (oneparophbl)
BETBJICHUS, B TOM YHCIIC

C UCTIOJIb30BAHUEM JIOTHUECKHUX
OIepalnu.

Pa3pabaThiBaTh IPOrpaMMmBbl,
coziepkalue oneparop (onepaTopsl)
IIUKJIA.

BpInmonHATE 1MANOroByr0 OTIAAKy
IPOTPaMM.

Ilpakmuueckue pabomot.

1. Ilpoepammuposanue nuneunvlx
AnCopUMMO8, NPeOnoaaAcarouuUx
8bIUUCTEHUE APUDMEMULEeCcKUX

U 102UYECKUX BbIPAICEHUL HA U3YYAEMOM
A3bIKE NPOSPAMMUPOBAHUSL (0OHOM

us nepeuns: Python, C++, Iackanw,
Java, C#, lllkonvubiii Aneopummuyeckutl
A3bix).

2. Paspabomka npozpamm, cooepaircaujux
onepamop (onepamopvl) 6emeeHus,

HA U3Y4AeMOM A3bIKe NPOSPAMMUPOBAHUSL
U3 NPUBEOEHHO20 BblULE NEPEYHSL.

3. Paspabomka npocpamm, codepaicauux
onepamop (onepamopul) Yuxia,

HA U3Y4AEeMOM SA3bIKe NPOSPAMMUPOBAHUS
U3 NPUBEOEHHO20 Bbluie NepeyHs
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[Tomcuer 94acTOTHI MOSBICHUS] CHMBOJIA
B cTpoke. BcTpoenusie pyHKIMU
TUTsE 00pabOTKHU CTPOK

2.3 | AHanu3 aJiropuTMOB 2 Omnpezenenue BO3MOXKHBIX pe3yIbTaToB | PackpbIBaTh CMBICI U3Y4aeMbIX MOHATHIA.
paloThI AIrOpUTMa MPH TaHHOM AHanu3upoBaTh TOTOBBIE AJITOPUTMBI
MHOKECTBE BXOAHBIX JTaHHBIX, Y TIPOTPaMMBbI
orpeieJIeHIe BOZMOKHBIX BXOIHbBIX
TAHHBIX, TPUBOSAIINX K JAHHOMY
pe3yabTaTy

Htoro 1o pazneny 21

PezepBHOE Bpems 1

OBIIEE KOJIMYECTBO 34

YACOB I1O ITPO'PAMME
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9 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI JICITEIbHOCTH
pa3iesoB U TEM [IporpammHoOe conepxanue
n/m 4acoB oOy4arommxcs

y4eOHOI0 IpeIMeTa

Paznen 1. {udpoBasi rpaMOTHOCTD

1.1

I'moGainbHast ceThb
WNuTepHeT u crparerun
0e30I1acHOr o
MOBEJICHUS B HEH

3

['mo6anwhas cets UnTepner. IP-ampeca
y3710B. CeTeBoe XpaHEHUE TAHHBIX.
MeToabl MHAMBUAYAILHOT O

¥ KOJUIEKTHBHOT'O Pa3MEIIeHUsI HOBOU
uHpopmaruu B Mutepuere. bonpime
JaHHbIE (MIHTEPHET-AaHHBIE,

B YaCTHOCTHU JJAaHHBIE COIIUATBHBIX
cereil). [lonsitue 06 nHpopManmoHHON
0€30MacHOCTU. YTPO3bI
UH(}OpPMAaIIMOHHON 0€30MacHOCTH

npu padboTe B INI00AIBHON CEeTH

Y METObI TPOTUBOJACHCTBUS UM.
[IpaBuna Oe3onacHoi
ayTeHTH(PHUKAUHU. 3aluTa TTIHON
uHpopmaiuu B Htepuere.
be3onacHsble cTpaTeruu noBeieHus

B UHTepHere. [Ipenynpexnenue
BOBJICUCHUS B ICCTPYKTHBHEIC

U KpUMHUHAJIbHBIE (DOPMBI CETEBOM
aKTUBHOCTH (KHOEpOyYITUHT, (PUILIHHT

u apyrue Gopmbl)

PackpbIBaTh CMBICIT H3y4ae€MBbIX IMOHSITUM.
AHaIIM3UPOBaTh JOMEHHBIE UMEHA
KOMITBIOTEPOB U ajpeca JOKYMEHTOB

B NHTEpHETE.

OnpenensiTh MUHUMAJILHOE BpEMSI,
HeoOXoauMoe ISl TIepe1add U3BECTHOTO
o0beMa JTaHHBIX M0 KaHATY CBA3U

C U3BECTHBIMU XapPaKTEPUCTUKAMH.
Pacnio3HaBath mOTEHIMAIBHBIC YTIPO3bI
Y BpEeJHbIC BO3JICHCTBUS, CBSI3aHHbBIC

¢ uH(pOpPMaLIMOHHBIMHU

Y KOMMYHHUKAIIMOHHBIMU TEXHOJIOTUSIMU,
OIICHUBAThH MpeaiaraéMble MyTH UX
YCTPAHEHUSI.

Ilpaxkmuueckue pabomei:

1. Co30anue KkomniekcHolx
UHGDOPMAYUOHHBIX 0OBEKMOE 8 BUde 8O-
CMpaHuy, BKIYAIOUWUX cpaguyecKue
00beKmol, ¢ UCNOIb306AHUEM
KOHCMPYKMOPOo8 (uabioHo8).

2. 3HAKOMCMBO C MeXaHUIMAMU
obecneuenus NPUBAMHOCMU
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u besonacHoul pabomul ¢ pecypcamu
cemu Hnumepnem, memooamu
aymenmuukayuu, 8 mom 4ucie
NPUMEHAEMBIMU 8 CEPBUCAX 20CYCIY2

1.2

Pabota
B H(OpPMAITMOHHOM
IPOCTPAHCTBE

Bunbl nestenbnoctu B IHTEpHETE.
UHTEPHET-CEPBUCHL:
KOMMYHHUKaIIHUOHHBIE CEPBUCHI
(mouTtoBas ciyx0a, BUIEO-KOH(PEepeHII-
CBSI3b U JIPyTUe), CIPAaBOUYHBIC CITYKOBI
(KapThl, pacliUCaHus U JIPyTrue),
MIOUCKOBBIE CITY>KOBI, CITY>KOBI
OOHOBJICHHSI IPOTPAMMHOTO
o0ecrieyeHus U Apyrue ciayKObl.
CepBUCHI TOCYTAPCTBEHHBIX YCIIYT.
OO61ayHble XpaHWIUIIA TAHHBIX.
CpenctBa COBMECTHOU pa3pabOTKH
JIOKYMEHTOB (OHJIAH-O(UCHI).
[IporpammHoe obecrnieueHne Kak BeO-
CEpBUC: OHJIATHOBBIE TEKCTOBBIE

U rpaduyueckre peaaKkTopbl, CpPebl
pa3paboTKH MpOrpaMm

PackppiBaTh CMBICT N3y4aeMbIX
TTOHSTHM.

[IpuBOAUTE PUMEPHI CUTYALIUH,

B KOTOPBIX TpeOyeTCs UCIOIb30BaTh
KOMMYHHUKAIIHOHHBIE CEPBHUCHI,
CIIPABOYHBIE Y TTOUCKOBBIE CITYXOBI U JP.
OnpenensTh KOJIMYECTBO CTPAHUII,
HalJICHHBIX TOMCKOBBIM CEPBEPOM

IO 3aMpocaM C UCIOIb30BaHUEM
JIOTUYECKHUX OMEpaIuu.

[IpuBOAUTH MPUMEPHI YCIIYT,
JIOCTYITHBIX HA CEPBUCAX
rOCYJapCTBEHHBIX YCIIYT.

[IpuBOAUTE NpUMEPHI OHJIAWHOBBIX
TEKCTOBBIX U IpaPUUECKUX peAaKTOPOB,
cpell pa3paboTKU MPOrpamM.
Ilpakmuueckue padomoi:

1. Touck unpopmayuu 6 cemu
Hnmepnem no 3anpocam

C UCNOTIb308AHUEM JIO2ULECKUX ONEePaYUU.
2. Hcnonv3oseanue oHnatin-oghuca

07151 paspabomu 0OKYMeHMO8

Hroro no pazneny
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Paszneua 2. Teopernueckue oCHOBbI HH(GOPMATHKH

2.1

MonaenupoBanue
KaK METOJ] TO3HAHUS

8

Mogens. 3amaun, pernraemple

C TIOMOIIIBIO0 MOJICITUPOBAHUS.
Knaccudukarum moneneil.
MarepuanbHblie (HaTypHbIE)

1 uH(OPMAIIMOHHBIE MOJICTIH.
HenpepwiBHBIE 1 TUCKPETHBIE MOJICIIH.
Nmurtanmonnsie moaenu. Urposeie
Mozenu. OneHka aleKBaTHOCTA MOJEIN
MOJICTUPYEMOMY OOBEKTY U LIEJISIM
MojaenupoBanus. TaOIM4HbIE MOJIEIH.
Tabnuua Kak npeacTaBIeHUuE
oTHoueHus. baszsl qanubix. OTOOP

B Ta0JIMIIE CTPOK, yJIOBJIETBOPSIOMINX
3alaHHoOMY ycioButo. ['pad. Bepiinna,
pebpo, yTh. OpUEeHTUPOBAHHBIC

¥ HEOpueHTUpOoBaHHbIC Tpadsl. JlnHa
(Bec) pebpa. BecoBast maTpuiia rpada.
JlnvHa myTH MeXay BeplinHaMu rpada.
[Touck onTUMaNbHOTO MyTH B Tpade.
HavanbHas BepimmHa (MICTOUYHHK)

¥ KOHEUYHas BepIIrHa (CTOK)

B OPMEHTHUPOBAHHOM rpade.
Brraucienne komudecTBa myTei

B HAaIIPABJICHHOM allMKJIMYECKOM rpade.
Hepeso. Kopens, BepiuHa (y3en),
JmcT, pedpo (myra) aepesa. Beicora

PackpbIBaTh CMBICIT N3y4aeMBbIX OHSATHM.
Onpenensate BUJ MHOOPMAILIMOHHON
MOJIENTU B 3aBUCUMOCTHU OT CTOSIIEH
3a/1a4u.

AHanu3upoBaTh HHHOPMAIIMOHHEIE
Moenu (Tabmuiisl, rpaguku,
JMarpaMMbl, CXeMbl U Jp.).
OcCyI1ecTBISATh CUCTEMHBIN aHAINU3
00BEKTa, BBIACIATH CPEAU €T0 CBOMCTB
TE€ CBOMCTBA, KOTOPBIE CYIIECTBEHHBI

C TOYKH 3PCHHUSI TIeNIeH MOJICITHPOBAHMS.
OrneHnBaTh aeKBAaTHOCTh MOJICITH
MOJCITUPYEMOMY OOBEKTY U IEJISIM
MOJICITUPOBAHMS.

CTpouTh U UHTEPIIPETUPOBATH
pa3nuuHble HHOPMAITMOHHBIE MOJISTTH
(TabGmuIrel, TUArpaMMebl, Tpadbl, 1epPeBo,
CXEMbI, OJIOK-CXEMBbI aJITOPUTMOB).
Hccnenosath ¢ MOMOIIBIO
UH(OPMAIIMOHHBIX MOJIeNIeld 00bEKTHI

B COOTBETCTBHUU C IMOCTABJICHHON 3a/1a4eil.
W3ydath 3Tansl KOMIBIOTEPHOTO
MOJICITUPOBAHMS.

PabGoTath ¢ rOTOBEIMU KOMITBIOTEPHBIMU
MOJICIIIMH U3 PA3IMYHBIX MTPEIMETHBIX
obnacreil.
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nepesa. [lognepeso. [Ipumepst
UCIOJIb30BaHMs epeBbeB. [lepedbop
BAPUAHTOB C IIOMOIIBIO JE€peBa.
[ToHsTHE MaTEMATHYECKON MOJIEIIH.
3agauu, peraeMple ¢ TOMOLIBIO
MaTEeMaTU4YeCcKOro (KOMIbIOTEPHOTO)
MozaenupoBanus. Otauyue
MaTEMaTUYECKON MOJIEIM OT HATYPHOU
MOJIENIA U OT CIOBECHOIO
(mareparypHOro) onucanus 00BEKTA.
Orarbl KOMIBIOTEPHOTO
MOZENUPOBAHMSA: IOCTAHOBKA 33/1a4H,
IIOCTPOCHUE MAaTEMATUYECKON MOJIEIIH,
porpaMMHasi peann3anus,
TECTUPOBAHUE, IPOBEICHUE
KOMITBIOTEPHOI'O SKCIIEPUMEHTA, aHAIN3
€ro pe3yibTaTOB, YTOUHEHUE MOJIEIIN

Ilpakmuueckue pabomor:

1. Coz0anue oonomabauunol b6azol
oannvix. Tlouck oannvix 6 2omosoi basze.
2. Paboma ¢ 2comoswbimu
KOMNbIOMEPHLIMU MOOCTIMU

U3 pa3IUYHBIX NPEeOMemHbIX 001acmell.

3. Ilpoepammuas peanuzayusi
NPOCMetuux Mamemamuyeckux mooenetl

Hroro no paszneny

8

Pa3znen 3. AiropurmMsel M NIpOrpaMMHp OBaHUeE

3.1 | Pa3zpabotka
aJITOPUTMOB
U TIpOrpamMm

6

Pa3Ouenue 3a1aun Ha MOA3aAa4H.
CocraBieHue alrOpuTMOB U TPOrPaMM
C UCIOJIb30BAaHUEM BETBIICHUH, ITUKJIOB
Y BCTIOMOTaTeIbHBIX aJITOPUTMOB

JUTS YIIPaBJICHUS UCTIOTHUTEIEM

Po6oT uim npyrumMu MCIOHUTEISIMU,
TakuMU Kak Yepenamka, YepTexHUK

U ApyruMu. TaOnuyHbIe BETUYUHBI

PackpbIBaTh CMBICIT H3y4a€MbIX MOHSITUM.
PaszpabaTeiBaTh mporpamMmel

IU1sl 0OpabOTKM OTHOMEPHOTO MacCHBa
HEJIBIX YUCE.

OcytiecTBIsATh pa30UeHNE UCXOTHON
3aJlayy Ha M0J[3a/1a4u.

PazpabaTsiBaTh IpOrpaMmBbi,
coziepxauye nognporpammy(bl).
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(MaccuBbl). OTHOMEPHBIE MACCHUBBI.
CocTtaBieHue 1 OTJIaJIKa MPOTrpaMM,
peaTU3YIONTNX TUIOBBIC AJITOPUTMBI
00pabOTKHU OTHOMEPHBIX YUCIOBBIX
MacCCHBOB, Ha OJTHOM M3 SI3bIKOB
nporpammupoBanus (Python, C++,
ITackanb, Java, C#, IlIkonbHEBIN
AJNTOPUTMHUYECKUN S3BIK):
3aIoJIHEHUE YHCIOBOTO MacCHBa
CIIy9aifHBIMH YHCJIAMH, B COOTBETCTBUHU
¢ opMyIIOH WM ITyTeM BBOJA YHICEI,
HAXO0XJICHUE CYMMBI DJICMEHTOB
MacCHUBa, TUHEHHBIN MOUCK 3aIaHHOTO
3HAUYCHUSI B MACCUBE, TIOJICYET
AJIEMEHTOB MaCCHBA,
YIIOBJIETBOPSIIONINX 3aIaHHOMY
YCIIOBHIO, HAXOXKCHHE
MHUHHMAJIBHOTO (MaKCHMaJIBHOTO)
aneMeHTa MaccuBa. CopTUpOBKa
maccuBa. OOpaboTKa MOTOKa TaHHBIX:
BBIUHCIICHUE KOJTMYECTBA, CYMMBI,
cpenHero apuhMeTHIecKoro,
MHUHHAMAJIBHOTO ¥ MaKCUMaJIbHOT'O
3HAYEHUS DJICMEHTOB
MOCJIE0BATEIbHOCTH,
YIIOBJIETBOPSIIOIINX 3aIaHHOMY
YCIIOBUIO

Ilpakmuueckue padomoi:

1. Cocmasnenue npocpamm

C UCNONL308AHUEM BCHOMO2ANENbHBIX
aneopummos 01 YnpaeieHusl
ucnoanumenamu, maxkumu kax Pobom,
Yepenawxa, Yepmeosrcrux.

2. Cocmasnenue u omiaoka npocpamm,
peanusylouux munogvie ajiopummol
00pabOmMKU OOHOMEPHBIX YUCTIOBbIX
MAccugos, Ha OOHOM U3 A3bIKOS
npoepammuposanust (Python, C++,
Iackanw, Java, C# [lxonvHblil
Aneopummuuecxkuii A3vik)
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3.2 | Yrupasnenue 2 Yupaenenne. Curnan. O6patHas cBsi3b. | PacKpbIBaTh CMBICT H3y4aeMBbIX TOHATHH.
[Tomyyenune curHanoB oT HU(POBBIX AHanu3npoBaTh OTHOLICHUS B KUBOU
JATUYMKOB (KacaHUsl, paCCTOSIHUS, CBETa, | MPUPOJE, TEXHUUECKUX U COLIMAIbHBIX
3ByKa U Apyroro). [Ipumepsl (mmKoJ1a, ceMbs U JIp.) CHCTEMax
MCIOJIb30BaHUS IPUHIIMIIA OOPATHOMN C TIO3UIMH yIIpaBJICHUSI.
CBSI3U B CCTEMaX YIIPABJICHUS N3yuats npumepbl poOOTHU3HUPOBAHHBIX
TEXHUYECKUMU YCTPONHCTBAMU CHCTEM.
C IMOMOIIBIO JaTYUKOB, B TOM YHUCIIE Ilpakmuueckue pabomot:
B poboTorexuuke. [Ipumepsr 1. 3naxomcmeo c yuebHou cpedou
pOOOTU3MPOBAHHBIX CUCTEM (CUCTEMA | pa3pabomKu npopamm YnpasieHus
YIIPABJIEHUS IBUKEHHEM OBUICYWUMUCS. pOOOMAMU
B TPAHCIIOPTHOM CHCTEME, CBAPOUHAS
JMHUS aBTO3aBO/A,
aBTOMAaTU3UPOBAHHOE YIIPABJICHHE
OTOIUIEHHUS JI0Ma, aBTOHOMHAsl CHCTEMA
YIIPaBJIEHUS TPAHCIIOPTHBIM CPEICTBOM
U JpyTUe CUCTEMBI)

Hroro no pazneny 8

Pa3znen 4. Un¢gopManinoHHbIE TEXHOJIOT UM

4.1 | DneKTpoHHbBIE 10 [Tonsatue 00 3MEKTPOHHBIX TAOIUIIAX. PackpeiBaTh CMBICT N3y4aeMBbIX

TaOTUIIBI THUIIBI JAaHHBIX B STYENMKAX IJIEKTPOHHOU | MOHATHM.

Tabnuubl. PenakrupoBanue AHanu3upoBaTh NOJb30BATEIbCKUI
u (hopMaTHUpOBaHUE TAOJIHLI. UHTEpPEc NPUMEHSIEMOTrOo
Berpoennbie GyHKIIUM 1715 TIOUCKA IPOrPaMMHOI0 CpPENICTBA B paboTe
MaKCHMyMa, MUHUMYyMa, CyMMbI C JIEKTPOHHBIMU Ta0JIMIIAMU.
U CpEHET0 apu(PMETHUECKOTO. OnpenensaTe ycIoBUs U BO3MOXHOCTH
CopTHpoBKa JaHHBIX B BBIACICHHOM IPUMEHEHUS ITPOrPAMMHOIO CPEACTBA
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nuarasone. [locrpoenne quarpamm JUTSl pEeLIeHUs] TUTIOBBIX 3371a4 B paboTe
(rucTorpamma, Kpyropas guarpamma, C 3JIEKTPOHHBIMU Ta0JIMIIAMHU.

TOue4Has 1uarpamma). Beibop Tuna BoisBisTH 00111€€ M pazauyuusl B pa3HbIX
nuarpammbl. [IpeobpazoBanue popMysa | MPOrpaMMHBIX TPOAYKTAX,

npu kKonupoBaHuu. OTHOCHTETHHAS, NpeIHa3HAYCHHBIX IS PEIIEHUS] OJTHOTO

aOCOJIIOTHAs U CMEILIaHHAas ajpecanus. | Kiacca (pa3HbIX KJIAacCOB) 3a/1a4d B paboTe
VY coBHBIC BEIYHUCIICHUS B DJIEKTPOHHBIX | C DJIEKTPOHHBIMH TaOJIUIIAMHU.
tabmunax. CymmupoBanue u nojacuer | PegaktupoBaTh u popMaTupoBath

3HAYEHUH, OTBEUYAIOIINX 33 JaHHOMY AIIEKTPOHHBIE TAOIUIIBI.

ycnoBuio. O6paboTka 60IbIINX AHanu3upoBaTh U BU3yaJU3UPOBATH
Ha0OpOB MaHHBIX. YUCIIEHHOE JTAHHBIC B DJIEKTPOHHBIX TaOJIHIIAX.
MOJICITUPOBAHKE B DIICKTPOHHBIX BEITIONHATE B 3JICKTPOHHBIX Ta0JIMIAX
TabIHImax pacyeTsl Mo BBOJUMBIM MOJIH30BATEIIEM

dbopMyiaM ¢ UCTI0JIb30BaHUEM
BCTPOCHHBIX (PYHKITUH.

OcymiecTBIsATh YUCICHHOE
MOJICITUPOBAHKE B MIPOCTHIX 3a7a4ax

U3 Pa3IMYHBIX MPEIMETHBIX 00J1acTeH.
Ilpakmuueckue pabomot.

1. B800 oannvix u popmyn, ogpopmnenue
maoauybl.

2. Copmupoexa u ¢purempayus OaHHbIX
8 2JIeKIMPOHHBIX MAOIUYAX.

3. Ilocmpoenue ouacpamm u epaghuxos
8 2JIeKMPOHHBIX MAOIUYAX.

4. Bvinonnenue pacuemog no 6600UMbIM
nosw306amenem Gopmyniam
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C UCNONb30BAHUEM BCMPOCHHBIX
dyuKyul.

5. Obpabomxa 6obuux Habopos
OQHHBIX.

6. Yucnennoe mooenuposarue

8 ANIEKMPOHHBIX MAOIUYAX

4.2 | UudopmarioHHbie 1 Ponb nHpOpMalIMOHHBIX TEXHOIOTHIA PackpeiBaTh CMBICT N3y4aeMbIX OHATUH.
TEXHOJIOTU U B Pa3BUTUU SKOHOMUKH MUPA, CTpaHbl, | OOCy)aaTh posib HHPOPMAIMOHHBIX
B COBPEMEHHOM pernoHa. OTKphITbIE 00pa30BaTENbHbIE | TEXHOJOTUIM B COBPEMEHHOM MUPE.
oO11ecTBe pecypcsl. [Ipodeccuu, cBsa3aHHbIe OO6cyxaaTh 3Ha4E€HUE OTKPBITHIX
¢ uHGOpPMaTUKOU o0pa3oBaTeIbHBIX PECYPCOB
¥ MH()OPMALIMOHHBIMU TEXHOJOTUSIMU: | U BO3MOKHOCTU X MCHOJIb30BAHHUS.
BeO-NIM3aliHEpP, IPOTrPAMMHUCT, AHanu3upoBaTh HU(POBBIE HABBIKH,
pa3paboTYMK MOOMIBHBIX TPUIIOKEHHM, | KOTOPBIMU JOJKEH 001a1aTh BBITYCKHHUK
TECTUPOBILUK, APXUTEKTOP IIKOJIBI.
MIPOrPaMMHOT0 00ECTICUeHHS, N3zyuats npodeccuu, CBI3aHHBIC
CHELUAINCT 10 AaHAJIM3Y JaHHBIX, ¢ UHpOpPMaTUKON U UH(OPMAITMOHHBIMU
CUCTEMHBIM aIMHUHHUCTPATOP TEXHOJIOTUSMH.
Ilpakmuueckue padomoi:
1. Co30anue npezenmayuu
o npogheccusix, cesazannvix ¢ UKT
Hroro 1o pazneny 11
Pe3epBHOE Bpems 1
OBHIEE KOJIMYECTBO 34
YACOB 110 ITPOT'PAMME
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MNEPEYEHDb (KOJU®PUKATOP) PACITPEJEJEHHBIX 1O KJIACCAM
IMPOBEPSEMBIX TPEBOBAHWM K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30BATEJBHON TPOT'PAMMBI OCHOBHOI'O
OBIIETO OBPA3ZOBAHUS 1 DJIEMEHTOB COJIEPKAHUS

MO UHO®OPMATHUKE

B denepaibHBIX U pPErHOHAIBHBIX MPOIEAYpPax OLEHKU KadecTBa OOpa3oBaHUS
UCIIOJIb3YETCS TMepedeHb (KOAM(PUKATOpP) pachpeesCHHBIX MO KjaccaMm MPOBEPsEMbIX
TpeOOBaHMII K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEeNbHOM MPOrpPaMMBI
OCHOBHOTI'0 00IIEro 00pa3oBaHus U JIEMEHTOB COJIEPXKAHMS IO UHPOPMATHKE.

7 KIIACC

IIpoBepsiemble TpeOOBaHUA K Pe3y1bTATAM OCBOEHHMSI OCHOBHOI 00pa3oBaTe/iLHOM
MPOrpamMMbl

Kon IIpoBepsieMble TPpEAMETHBIE PE3YIIBTAThl OCBOCHUSI OCHOBHOU
MIPOBEPSIEMOT0 o0pazoBaTelbHON TporpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHUs
pe3yJsbTara

1 ITo reme «udpoBas rpaMOTHOCTH
1.1 [TosicusaTh Ha TpUMepax CMBICH TMOHATHM  «HUHPOPMALIUSY,
«MHQOPMAMOHHBIA  mpouecc»,  «oOopaboTka  MHPOPMALUN,

«XpaHeHue NHPpOpMaLum», «repegada nHHoOpMaLnum»

1.2 [IpuBOANTE IPUMEPHI COBPEMEHHBIX YCTPONCTB XPAHEHUS U IIEPENAUH
uH(pOpMaIIK, CPABHUBATH UX KOJIMYECTBEHHBIE XapaKTEPUCTUKHU

1.3 [lomyyats © wucmonb30BaTh HWHGOPMAIMIO O XapaKTEPUCTHKAX
NEPCOHAILHOTO KOMITBIOTEPA U €r0 OCHOBHBIX 3JIEeMEHTax (IIporieccop,
olepaTHBHAs MaMsTh, JOJITOBPEMEHHAs MaMATh, YCTPOMCTBA BBOAA —
BBIBO/IA)

1.4 COOTHOCUTB XapaKTEPUCTUKH KOMITBIOTEPA C 3aJa4aMH, PEIIAeMbIMU
C €r0 MOMOIIBIO

1.5 OpueHTHpOBaTbCA B UEPAPXUUYECKON CTPYKTYpe (aillioBOM CHCTEMBI
(3anuchIBaTh MOMHOE UMA (aiina (kartajora), myTh K (ailiny (KaTanory)
0 HUMEIOUIEMYCsl ONHUCAaHMIO (DaIOBOM CTPYKTYphl HEKOTOPOIO
UH(GOPMAIIMOHHOTO HOCUTEJIS)

1.6 PaGorats ¢ (aiiioBoil cHCTEMOl TMEpPCOHAIBHOTO KOMIIbIOTEpA
C UCTIONBb30BaHUEM Tpaduieckoro naTepderica: co3naBarh (KOMUPOBATH,
nepeMeniaTh, MEePEUMEHOBBIBATh, YAAJSITh U apPXUBUPOBATH (hailiibl
Y KaTaJIOTH, UCTIOJIb30BaTh AHTUBUPYCHYIO TTPOTPAMMY)
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1.7

Uckate wHbOpManmio B MHTepHeTe (B TOM YHCIIE IO KIIFOUYEBBHIM
CJIOBaM, MO HM300paKeHUI0), KPUTUUYECKU OTHOCUTHCS K HaWJEHHOM
uH(pOpMaIK, OCO3HABaTh OMACHOCTH JUIsl JIMYHOCTH U OOIIECTBa
pacnpocTpaHeHUs BpEAOHOCHOW WHGOpMalUuh, B TOM YHUCIE
DKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOIO XapaKTepa

1.8

[ToHumaTe CTPYKTYpPY aapecoB BeO-pecypcoB

1.9

Hcnonbs30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKALIAN

1.10

CobOmonate TpeOoBaHMS O€30MACHOM AKCIUTyaTalluM TEXHUYECKHUX
cpeAcTB WMH(MOPMANMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJIOTHIA,
COOJII0ZIaTh CETEBOM 3TUKET, 0a30BbIe HOPMBI HH(OPMALIMOHHOMN ATUKH
U TpaBa Ipu padoTe ¢ NPUIOKEHUSIMHU Ha JIIOOBIX YCTPOMCTBaX
u B Uurtepuere, BbIOMpaTh O€30MacHbIE CTpAaTeTMU IOBEACHHUS
B CETH

1.11

HpI/IMCHHTL MECTOJbI HpO(i)I/IJ'IaKTI/IKI/I HCTATUBHOI'O BJIMAHUS CPCIACTB
I/IH(bOpMaLII/IOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHMH Ha 310POBLC
IIOJIB30BATCIIA

[To Teme «Teopernyeckre OCHOBBI HH(POPMATUKI

2.1

KoaupoBars U nexkonupoBaTh COOOIIEHUS IO 33JaHHBIM MpaBUIIaM,
JEMOHCTPUPOBAaTh NMOHUMAHUE OCHOBHBIX IPHUHIMIIOB KOAWUPOBAHMS
UH(POPMAIIH PA3ITMYHON MPUPOJIBI (TEKCTOBOM, rpadUuecKom, ayIro-)

2.2

CpaBHUBaTh JAJMUHBI COOOILEHWM, 3alMUMCaHHBIX B  PA3IMYHBIX
anaBuTax, ONEepUpPoOBaTh CAMHULIAMU U3MEPEHUS HH(DOPMALIMOHHOTO
o0beMa U CKOPOCTH NepeIaun JaHHBIX

2.3

OneHuBaTh M CpaBHUBATHh pa3Mepbl TEKCTOBBIX, TIpadUUECKUX,
3BYKOBBIX (haiJIOB U BUE0(aiiIoB

[To Teme «MH(popMaLnOHHBIE TEXHOIOTUN

3.1

IIpencraBiATs  pe3yapTaTbl  CBOEHW  JEATEINBHOCTH B BHUJE
CTPYKTYPHPOBAaHHBIX WJUTFOCTPUPOBAHHBIX JNIOKYMEHTOB,
MYJIbTUMEIUWHBIX TIPE3CHTALNI

HpOB €psAEMbBIC IJIEMECHTBI COACPKAHNUA

Kon [IpoBepsieMbll AIIEMEHT COAEPKAHUS
1 [MudpoBas rpaMOTHOCTH
1.1 KoMmnbroTep — yHHUBEpCcaabHOE BBIYMCIUTEILHOE YCTPOUCTBO, paboTaroiiee

o Iporpamme. Tunsl KOMIIBIOTCPOB: IICPCOHAJIBHBIC KOMIIBIOTCPLI,
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BCTPOECHHBIE KOMIIBIOTEPHI, CYNEPKOMIBIOTEPhl. MOOUIIBHBIE YCTPOICTBA.
Texnuka 6€30MacHOCTH U ITpaBUiia padOThl HA KOMIIBIOTEPE

1.2

OCHOBHBIE KOMIIOHEHTBI KOMIIBIOTEPA W WX Ha3zHaueHue. I[Ipormeccop.
OnepatuBHAas W JOJNTOBPEMEHHAs MaMsTh. Y CTPOMCTBA BBOJA M BBIBOJA.
CeHCOpHBINT  BBOJA, JAaTYMKH  MOOWJIBHBIX  YCTPOWMCTB, CpEACTBa
OMOMETPUYECKON ayTeHTU(UKAITUN

1.3

Hctopuss pa3BUTHS KOMIBIOTEPOB W MPOrPAMMHOr0  OOECreyeHHs.
[loxonenust  kommbroTepoB.  COBpEMEHHBIE  TEHACHLMU  Pa3BUTHSA
KoMIbtoTepoB.  Cymepkommbrotepbl.  [lapannenbHple  BBIYHMCICHUS.
[lepconanbHbIil KoMIIBIOTEP. [Iponieccop U ero XapakTepucTUKH (TaKTOBast
4acToTa, paspsaHocTh). OnepaTtuBHas naMsTh. JloaroBpeMeHHas NaMsTh.
VYcerpoiictBa BBoAa M BbIBOAA. OOBEM XpaHMMBIX JAHHBIX (OIEpaTHBHAs
IIaMATh KOMITBKOTEPA, MKECTKUHM JUCK WM TBEPAOTENbHBIA HAKOIUTENb,
MOCTOSIHHAsI HaMATh CMapT(OHA) U CKOPOCTh IOCTYINA AJIsl pa3IMUHbIX BUIOB
HOCHUTEIEN

1.4

[IporpammHuoe obecrnieueHre KommbloTepa. [IpukinagHoe mporpaMmMHOe
obecieueHue. CuctemHoe mnporpamMmHoe oOecnedeHue. CucTeMbl
nporpamMmmupoBanus. [IpaBoBast oxpaHa nmporpamm U J1aHHbIX. becrinaTHbie u
yCJIOBHO-0O€ecIIaTHbIE porpaMmbl. CBOOOIHOE MPOrpaMMHOE 00eCTieUeHUE

1.5

@aitner w1 manku  (karajorw). Tumbl  QaitnoB. CpoiictBa  (Daiiios.
XapakTepHble pa3Mepbl (ailioB pPa3IMYHBIX TUIOB (CTpaHUIIA TEKCTa,
DJIGKTpOHHAsT  KHWra, (QoTtorpadus, 3amuch TECHHU,  BHUACOKJIMII,
MOJIHOMETPAXKHBIN PUITBM)

1.6

[Tpunatunel octpoenust ¢ainnoBeix cucteMm. [lomHoe mMms daiina (mamku,
katayiora). [1yTes Kk (aitnny (manke, KaTaaory)

1.7

@aiinoBbiii MeHemkep. Pabora ¢ ¢aiimamu u mankamu (Katajaoramu):
CO3[laHUE, KONMUPOBAaHHUE, MEpEeMEIeHHE, NEPEUMEHOBaHHE U yHalleHUE
daiinoB u mnarnok (karamoros). ITouck ¢aiaoB cpeacTBaMu orepaliMOHHON
CHCTEMBI

1.8

ApxuBanus AaHHbIX. MCIIOIb30BaHUE TPOrpaMM -apXUBATOPOB

1.9

KoMnproTepHbIE BUPYCHI U APYTHE BPEIOHOCHBIE MPOrpaMmel. [IporpaMmer
JUIS 3aIATHI OT BUPYCOB

1.10

OO0beauneHne KoMibloTepoB B ceTh. Ceth MHTEpHET. Beb-cTpanuia, BeO-
cait. CtpykTypa agpecoB BeO-pecypcoB. bpaysep. IlouckoBbie CUCTEMBI.
[louck wuHpOpMaMM TO KIOYEBBIM CJIOBaM H 10 H300paXKEHUIO.
JloctoBepHOCTh HH(pOpPMAIIKHU, MTOJTy4eHHOU 13 MHTepHeTa

1.11

CoBpeMeHHbIE CEPBUCHI MHTEPHET-KOMM YHUKALIUI
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1.12

CereBoii 5THKeT, 0a30Bble HOPMBI WH(DOPMALIMOHHOW STHUKA U TIpaBa
npu pabore B cetu HMurepHer. Crpareruum O0€301aCHOTO IOBEACHUS
B IHTepHETE

Teopernueckue 0CHOBBI HH(YOPMATHKU

2.1

Nudopmaruss — OIHO U3 OCHOBHBIX IMOHSATUHA COBPEMEHHON HayKH.
Nudopmaruss Kak CBeNEHUsA, TMpeAHa3HAYEHHBbIE JJs  BOCHPUITHUS
YeJIOBEKOM, U MH(OpMaIsl KaK JaHHbIE, KOTOPbIE MOT'YT ObITh 00pabOTaHBbI
ABTOMATU3UPOBAHHOW CUCTEMOM

2.2

JuckpeTHOCTh JaHHBIX. BO3MOXKHOCTh ONMUCAHUSI HEMPEPHIBHBIX 0OBEKTOB
U IIPOLECCOB C IOMOULIbIO JUCKPETHBIX JaHHBIX. HHpopmanuoHHbIe
IpOLIECChl — TPOLIECCHI, CBA3aHHBIE C XpAaHEHHMEM, IPeoOpa3oBaHUEM
U Iepefavye JaHHbIX

2.3

CumBon. Andasur. MomHocTs andasuta. Pa3zHooOpasue  3bIKOB
u andaButoB. EcrecTBeHHble M (QOpMaNbHbIE S3bIKU. AJ(PaBUT TEKCTOB
Ha pycCKoM si3bike. JIBomunbIN andaBut. KonmdecTBO BCEBO3MOKHBIX CIIOB
(KOIOBBIX KOMOMHAIMi) (PUKCUPOBAHHON JUIMHBI B JBOMYHOM ali(paBUTE.
[IpeoOpazoBanue m000ro andabuta K JBOMYHOMY. KOIMYECTBO pazTuyHbIX
CJIOB (PUKCUPOBAHHOM IIMHBI B aJihaBUTE ONPEAEIICHHOW MOIIIHOCTH

2.4

KoaupoBanue CHUMBOJIOB OJHOTO ajdaBUTa C TMOMOIIbIO KOJOBBIX CJIOB
B IpyroM ajgaBure, KoJoBas Tabiuua, JeKOAUPOBAHUE

2.5

JBonunbii kox. IlpencraBneHne OaHHBIX B KOMIIBIOTEpE KAaK TEKCTOB
B JIBOMYHOM aJihaBUTE

2.6

Nudopmanionnsii 00beM JaHHBIX. BUT — MUHUMalbHaAs €IUHUIIA
KoJIm4yecTBa nH(popmManuu — ABOMYHBIN pa3psa. bait, kumobaiit, meradbaur,
rurabanT

2.7

CkopocThb mepeiauyd JaHHbIX. EJUMHUIBI CKOPOCTHM TNepenadd JaHHBIX.
Hckaxxenne nuugopmaiuu npu nepeaade

2.8

KomnpoBanne tekcroB. PaBHOMepHbIM koxa. HepaBHOMEpHBIM  KOZ.
Komuposka ASCII. BocbMuOuTHbIE KOAMPOBKHU. [loHSATHE O KOAWPOBKAX
UNICODE. [lekogupoBanue cOOOIIEHUH C UCIIOIb30BAaHUEM PABHOMEPHOTO
U HEepaBHOMEpHOTo kozaa. MIHpopMalimoHHbIi 00beM TeKCTa

2.9

OO6mee mnpencraBieHUE O HU(PPOBOM TMPEACTABICHUN ayJIMOBHU3YaJbHBIX
Y ApPYrUX HENpephIBHBIX NAaHHbIX. KogupoBanue nBera. L{BeToBbIe MOaEN.
Monens RGB. I'myOuna kogupoBanus. [lanmutpa

2.10

PactpoBoe u BekTOpHOE TIpeacTaBiieHne n3o0paxeHui. [Tukcens. Onenka
uHopmarmoHHoro o0bemMa TpadUuecKuX JaHHBIX JUIsI PacTPOBOTO
HN300pakKeHUS
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2.11

Konnposanue 3Byka. PaspsaHocts 1 yacTora auckpernsanuu. Konmnuectso
KaHaoB 3anucu. OneHka KOJMYECTBEHHBIX IApaMETPOB, CBSA3AHHBIX
C MPEICTaBICHUEM U XpaHEHUEM 3BYKOBBIX (ailiioB

WNupopmalimoHHbIE TEXHOJIOTUU

3.1

TekcToBbIC TOKYMEHTHI W MX CTPYKTYpPHBIC DJIEMEHTHI (CTpaHwWIia, ab3arl,
CTpOKa, CJIOBO, CUMBOJI)

3.2

TekcTOBBI MPOLECCOP — HHCTPYMEHT CO3JaHUs, PEIaKTUPOBAHUS
u (hopmatupoBanus TekctoB. [IpaBuia Habopa TekcTa

3.3

PenaktupoBanue tekcra. CpoiictBa cumBojioB. llpudt. Tumsl mpudron
(pyOnensie, ¢ 3aceykaMu, MOHOIIMpPUHHBIE). [lomykupHOe M KypcHBHOE
Hayepranue. CBoiicTBa a03alleB: TpaHUIlbl, a03al[HbII OTCTYN, WHTEpBa,
BbIpaBHUBaHue. CtuiieBoe (hopMaTUpPOBAHUE

3.4

CtpykTypupoBaHue HH(OpMAIMM C TIOMOLIBIO CHUCKOB W  TaOIuI.
MHuoroypoBHeBbIie criucku. [{ob6aBienre Tabiuil B TEKCTOBbIE JOKYMEHTBI

3.5

BcraBka n3o0paxeHuil B TEKCTOBbIE JOKYMEHTBI. OOTeKaHne n300paxeHui
TeKCTOM. BKiItoueHne B TEKCTOBBIN JOKYMEHT uarpaMm u Gopmys

3.6

[lapameTpnl cTpaHulbl, Hymepauus cTpaHull. [{oOaBieHue B JTOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK

3.7

IIpoBepka mnpaBonucanus. PaccrtaHoBka nepeHocoB. ['omocoBoil BBOX
TekcTta. ONTHYECKOE pPAcno3HAaBAHUE TEKCTa. KOMIBIOTEpHBI MEPEBO.
Hcnons3oBanue cepBrucoB cet HTepHET 1151 00pabOTKU TeKCTa

3.8

3HaKOMCTBO ¢ TpaduueckuMu pegakropamu. PacTpoBble PpUCYHKH.
Hcnonb3oBanue rpaduyeckux NpUMUTHBOB

3.9

Omneparuu  pelakTUPOBaHUS TpapUUEeCKHMX OOBEKTOB, B TOM YHUCIE
nuudpoBbix  ¢ororpaduii: HU3MEHEHHUE pa3Mmepa, o00pe3ka, I[MOBOPOT,
OTpakeHue, pabora ¢ oOmacTamu (BBIAEICHUE, KOMUPOBAaHUE, 3aJMBKA
I[BETOM ), KOPPEKITHS I[BETA, IPKOCTH U KOHTPACTHOCTH

3.10

Bexropnass rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOECHHBIMU
CpEeICTBaMH TEKCTOBOT'O IIPOIECCOPA WIH JPYTUX MPOrpaMm (MIPUIIOKEHUH ).
JloGaBrieHne BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI

3.11

[ToaroroBka MyapTUMEAUHHBIX TTpe3eHTanuil. Cnaiia. JlobaBiaeHue Ha cai
TeKCTa U n3o0pakeHuii. Pabora ¢ HECKOILKUMM ClIaiilaMu

3.12

JloOaBnenne Ha  claiJ  ayauMOBU3YaldbHBIX  JaHHBIX. AHUMAaIUA.
IM'unepcebliku
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8 KJIACC

IIpoBepsiemble TPeOOBAHUS K Pe3yJbTATAM OCBOEHHMSI OCHOBHOM 00pa3oBaTe/ILHOM
NporpamMmmabl

Kon [TpoBepsieMble MPEeIMETHBIE PE3YJIbTATHl OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTO o0pazoBaTenbHOM IPOrpaMMBbl OCHOBHOTO 00111eT0 00pa3oBaHUs
pe3yibTara

1 ITo Teme «TeopeTnueckre OCHOBBI HH(POPMATHUKID)

1.1 [losgcHaTe Ha mnOpuMepax pa3auyus MEXKAY IO3ULUHUOHHBIMU
Y HEMO3ULIMOHHBIMH CUCTEMAaMH CUHUCIICHUSA

1.2 3anuceiBaTh U CpaBHUBATH 1enblie ynciaa oT 0 go 1024 B paznuuHbIxX
MO3UIIMOHHBIX CHCTEMax cUHuciaeHHs (C OCHoBaHusiMu 2, 8, 16),
BBITIOJIHATH apu(METHICCKHUE OTIepaliiy HajJ HUMHU

1.3 PaCKpBIBaTB CMBICTI  TIOHSTHU «BBICKA3bIBAHUCY», <«JIOTHYCCKAasi
orcpanusa», «JIOrHYCCKOC BbIPAKCHUCH

1.4 3anuceIBaTh JJOTHYCCKHUC BBIPAKCHUA C HCIIOJIb30BaHUCM
AU3BIOHKINWH, KOHBIOHKIMHW W OTpHIOAaHH:A, OIIPCACIAITL MCTHHHOCTDb
JOTUYCCKUX BBIpa)I(eHI/Ifl, €CJIn H3BCCTHBI 3HAUYCHHsI MHMCTHHHOCTHU
BXOJAIIUX B HCTO IICPCMCHHBIX, CTPOHTH Ta6J'II/II_[BI HCTHMHHOCTHU
JJIA JIOTHYCCKHUX BI)Ipa)KeHI/Iﬁ

2 ITo TeMe «AITOPUTMBI U IPOTPAMMUPOBAHHEY

2.1 PackpbiBaTh  CMBICI  MOHSTHM  «UCIIOJIHUTEIbY,  «aJITOPUTM,
«mporpaMMay, TOHHMAasi Ppa3HUIy MEXIAY VYIOTPEOJICHUEM JTHX
TEPMHUHOB B OOBIJICHHON peyu U B MH(POpMaTHKE

2.2 OnuceiBaTh aJTOPUTM pPELICHUS 33Jayd Pa3IMYHBIMH CIIOCOOAMH,
B TOM YHCJIE B BUJI€ OJIOK-CXEMBI

2.3 CocTaBnsTh, BBINOJHATH BPYYHYI0O U Ha KOMIIBIOTEPE HECIIOXKHbBIE
AJITOPUTMBI C UCIIOJIb30BAHUEM BETBICHUN U LIUKJIOB JUIs YIIPABJICHUS
VICTIOJTHUTESIMA

2.4 Hcrionp30BaTh KOHCTAHTBI M IIEPEMEHHBIE  PA3JIMYHBIX TUIIOB

(4UCTIOBBIX, JIOTMYECKUX, CHUMBOJIBHBIX), @ TaK)KE COJEp)Kalllue HX
BBIPAKEHUS, UCIIOIB30BATh ONEPATOP NMTPUCBANBAHUS

2.5 Hcnons3oBath mpu pa3paboTke MpOorpaMM JIOTHYECKHE 3HAYEHUS,
OTepallvK U BBIPAKECHUSI C HUMU

2.6 AHanu3upoBaTh MPEMNJIOKECHHBIE  ANTOPUTMBI, B TOM  YHCIIE
ONPEAEIISTh, KAKUE PE3YJIbTAThl BO3MOXKHBI IIPU 3aJaHHOM MHOXKECTBE
UCXOMOHBIX 3HAUEHUU
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2.7

Co3maBath M OTI@XMBAaTh IPOrPpaMMBl Ha OJHOM H3  S3BIKOB
nporpammupoBanusi (Python, C++, Ilackans, Java, C#, IllkonbHbIi
AnroputMudeckuil fI3bIK), pearu3yrolIMe HECIOXHBIE aarOPUTMBbI
00paOOTKH  YHUCJIOBBIX JAHHBIX C HCIOJb30BAHMEM  IIMKJIOB
Y BETBJICHUM, B TOM YHCIE PEAIM3YIOLIME IPOBEPKY JEIUMOCTH
OIHOTO IIEJIOr0 4YHMCJIAa Ha JPYroe, NMPOBEPKY HATYpPaJbHOIO YHCIIA
Ha IPOCTOTY, BbIAENEHUS HU(p U3 HATYPATILHOTO YUCIIa

IIpoBepsiemble 3J1EMEHTHI CONEPKAHMS

Kon [IpoBepsieMblid 3JIEMEHT COIEPKAHUS

1 Teopernyeckue 0OCHOBBI HH(YOPMATUKH

1.1 | Hemo3uimoHHBIE ¥ TIO3WUIIMOHHBIE CHUCTEMBI cuuciaeHus. AudaBur.
OcHoBanue. Pa3zBepnyras (opma 3anucu uucina. IlepeBon B JIeCATUUHYIO
CUCTEMY YHCEJI, 3alMCaHHBIX B APYTUX CUCTEMAX CUUCIICHUS

1.2 Pumckas cucrema cunMcClIeHHs

1.3 | JIBouuHas cucrema cuucienus. llepeBon nemnbix uucen B npenenax oT 0
no 1024 B pgBomuHylo cucTeMy cuucieHus. BocbMepuyHas cucrema
cuncrnenusa. llepeBoy uwncen W3 BOCBMEPUYHOW CHUCTEMBI B JBOMYHYIO
U JIECATHUYHYIO cHCTeMbl U oOparHo. IllecTHaamarepuunas cucrema
curcnenus. [lepeBoa uncen u3 MeECTHAANATEPUIHON CUCTEMBI B IBOUYHYIO,
BOCHBMEPHUYHYIO U IECATUYHYIO CUCTEMBI U 00paTHO

1.4 | Apudmernueckue onepaiy B JBOUYHON CUCTEME CUMCIICHUS

1.5 |Jloruueckue BbiCKa3biBaHUA. Jlormyeckne 3HAYEHUS BBICKA3bIBAHUM.
DOnemMeHTapHble M COCTaBHbIE BbICKa3blBaHUs. Jlormyeckue omnepanuu:
«» (KOHBIOHKIIMSA, JIOTHUYECKOE YMHOXKEHHUE), «WIW» (AU3BIOHKIUA,
JIOTUYECKOE CIIOKEHHUE), «He» (Jloruueckoe oTpuuanue). [Ipuopurer
jJorudyeckux  omepauuii.  OmpejeneHHe  UCTUHHOCTH  COCTaBHOT'O
BBICKa3bIBaHUS MPU U3BECTHBIX 3HAYCHUSX UCTUHHOCTH BXOJSIIUX B HETO
AJIIEMEHTAPHBIX BHICKA3bIBAaHUH

1.6 | Jloruueckue BbIpakeHus. [IpaBuna 3amucu JOTUYECKUX BBIPAKECHUM.
[TocTpoenue TabIUI] UCTUHHOCTH JIOTUYECKUX BBIPAKEHUN

1.7 | Jlormueckue DJIEMEHTHl. 3HAKOMCTBO C JIOTHYCCKUMH OCHOBaMU
KOMITBIOTEPA

2 AJNTOPUTMBI U IPOTPAaMMHUPOBAHHE
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2.1

[lonsitue anropurma. McmomHuTenn airopuTMOB. AJNTOPUTM Kak IUIaH
YIIPAaBJICHUS UCIIOJIHUTEIIEM

2.2

CgoiictBa anroputma. CriocoObl 3amucu anropuTMa (CIOBECHBIN, B BHUJEC
OJIOK-CXEMBI, TPOrpaMma)

2.3

AJropuTMHYECKHE KOHCTPYKIMU. KOHCTpyKIUSA «clieioBaHue». JINHEHHbIN
anroput™. OrpaHUYEHHOCTh JIMHEWHBIX AJITOPUTMOB: HEBO3MOXKHOCTh
NPEIYCMOTPETh  3aBUCHUMOCTH  MOCJIEIOBATEIBHOCTA  BBIMOJIHSIEMBIX
JIEUCTBUM OT UCXOJIHBIX JaHHBIX

2.4

KOHCTPYKLII/IH «BCTBJCHHUC»:. IIOJHAs’A MW HEIIOJIHAaA (1)OpMBI. Brinonnenue
N HCBBLIINIOJIHCHUEC YCJIOBH (I/ICTI/IHHOCTB N JIOKHOCTb BI)ICKaSBIBaHI/IH).
HpOCTBIe N COCTAaBHBIC YCJIOBUA

2.5

KOHCTpYKHI/I}I (IOBTOPCHHUECH». HHKIIBI C 3aJaHHBIM YHUCIIOM HOBTOpCHHﬁ,
C YCIIOBHUCM BBIITIOJIHCHUA, C HepeMeHHOﬁ OHUKJIa

2.6

Pazpabotka miis ¢GhopManbHOTO HCIOJHUTEINS aJrOPUTMa, IPUBOASIIETO
K TpeOyeMoMYy pe3yJbTaTy MpU KOHKPETHBIX UCXOIHBIX JaHHBIX. Pa3spaboTka
HECJIOKHBIX aJTOPUTMOB C HCHOJIb30BAHWEM ITMKJIOB M BETBJICHUM JIs
yrpaBiaeHus (OpPMaTbHBIMU HCIIOJHUTEISIMU. BBITTONIHEHUE alropuTMOB
BPYUHYIO M Ha KomIbioTepe. CHHTAKCHYECKHE M JIOTUUECKUE OIINOKH.
OTtka3zsl

2.7

S3pik  mporpammupoBanus (Python, C++, Java, C#, IlkonbHbIi
AnroputMudeckuit SI3bik). CucteMa mporpaMMUpPOBaHUS: PEIaKTOp TEKCTA
MpOrpaMM, TPAHCIISITOP, OTIATUUK

2.8

HCpCMeHHaHI TUII, UMA, 3HAYCHHUC. L[CJ'IBIG, BCIICCTBCHHBIC 1 CHUMBOJIBHBIC
ICPEMCHHEIC

2.9

Omnepatop mnpucBauBaHus. ApupMETHUYECKHE BBIPAKEHUS W TMOPSIOK HX
BbluKciieHud. Onepanuy ¢ LENbIMH YHCIAMHU: LEJIOYMCICHHOE JEJICHHUE,
OCTaTOK OT JesieHus. IIpoBepka 1eIMMOoCTH OAHOTO 1IEJI0r0 YHCIIa Ha Ipyroe

2.10

BerBnenusi. CocTaBHble yCIOBHS (3allUCh JIOTUYECKUX BBIPAKEHUN
Ha H3y4aeMoOM s3bIKe NporpamMmupoBanus). Haxoxknenne MuHHMYyMa
M MaKCUMyMa W3 JBYX, TPEX M YEThIpEX 4Hcell. PelleHne KBagpaTHOro
YpaBHEHHSI, UMEIOIIETO BEIIECTBEHHBIE KOPHU

2.11

JunanoroBasgs oTjiajgka IpOrpaMM: IIOIIArOBOE BBIMOJIHEHUE, ITPOCMOTP
3HAYCHUH BEJIMYMH, OTJIaJI0YHBIN BBIBO, BEIOOP TOUYKH OCTaHOBA

2.12

Hukn c ycmoBuem. Anroput™m EBkiamnaa st HaXOXKACHHS HAUOOIBLIETO
obmiero JAenuTeNs JABYX HaTypalbHbIX uuced. PazOueHue 3amnmcu
HaTypaJIbHOIO YHUCJa B IMO3ULHUOHHOM CHCTEME C OCHOBAHWUEM, MEHBIINM
uiu paBHbIM 10, Ha OTZIETIBLHBIE MBI
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2.13 |Luka ¢ mepeMeHHOH. ANTOpUTMBI MPOBEPKH IEIUMOCTHA OJHOTO IIEJIOrO
qyclia Ha Ipyroe, MpOBEpKU HAaTypalbHOI'O YUCIIA Ha MPOCTOTY

2.14 | O6paboTKa CHMBOJIBHBIX NaHHBIX. CHMBOJIBbHBIE (CTPOKOBBIC) TIEPEMEHHBIE.
[TocumBonbHasE 00paboTka cTpok. [logcuer 4acTOThl MOSBIECHUS CUMBOJIA
B cTpoke. BeTpoennbie pyHKIUU 11t 00pabOTKU CTPOK

2.15 | Onpenenenne BO3MOXKHBIX PE3YyJIbTaTOB padOTHI aNTOpUTMA MIPU 33JaHHOM

MHO>KCECTBC BXOJAHBIX JAHHBIX, OITPCACICHUC BO3MOKHBIX BXOJAHBIX JaHHBIX,
MPUBOIAIINX K JAHHOMY PC3YJIbTATY
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9 KVIACC
IIpoBepsiemble TpeOOBaAHUS K pPe3yJibTaTaM OCBOEHHsI OCHOBHOI 00pa3oBaTe/ibHOM
MPOrpamMMbl
Kon IIpoBepsieMble MpeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOT0 o0pazoBaTenbHON MporpaMMbl OCHOBHOTO 00111€eT0 00pa3oBaHuUs
pe3yJsbTara
1 1o Teme «IludpoBas rpaMOTHOCTDH)

1.1 Hcnons30BaTh COBPEMEHHBIE HWHTEPHET-CEPBUCHI (B TOM UHCIE
KOMMYHHUKAIIUOHHBIE CEPBUCHI, OOJAYHBIC XPAHWININA JaHHBIX,
OHJIAWH-TIPOTPaMMBbI (TEKCTOBBIE U TpadUUueCKHe PETaKTOPHI, CPEIbI
pa3paboTKH) B yueOHOM U MTOBCETHEBHOM ESITEIIHLHOCTH

1.2 [IpyBomuTh  TIpUMEPHI  WCTOJB30BaHHWS  TeOMH(GOPMAITMOHHBIX
CEPBHCOB, CEPBUCOB TIOCYJIAapCTBEHHBIX YCIYI, 00pa30BaTelIbHBIX
cepBrcoB MHTepHeTa B yueOHOM U TOBCETHEBHOM JI€ATETLHOCTH

1.3 Hcnonb3oBaTh pa3auyHble CpPEACTBA 3AIIUTHI OT BPEIOHOCHOTO
IPOrpaMMHOI0 obecrnieueHus, 3aIUIIATh MEPCOHATBHYIO
uHOpPMAIIMI0O OT HECAHKIMOHUPOBAHHOIO JIOCTyMa U €ro
MOCNEACTBUN (pa3riiallieHus, TOJMEHbI, yTpaThl JAaHHBIX) C YYETOM
OCHOBHBIX  TEXHOJIOTMYECKMX U  COLMAIbHO-TICUXOJOTHYECKUX
aCIEKTOB HCMONb30BaHUsl ceth WHTepHeT (ceTeBas aHOHHUMHOCTb,
ndpoBoit ciien, ayTeHTUYHOCTh CYOBEKTOB M PECypCoOB, OMAcCHOCTh
BPEIOHOCHOTO KOJ1a)

1.4 Pacrio3HaBath TMONBITKM W TPEAYNPEkKIaTh BOBJICUEHUE CeOs
U OKPYXKAIOIMX B IECTPYKTUBHBIE U KPUMUHAJIbHBIE ()OPMbI CETEBOM
AKTUBHOCTH (B TOM 4uCje KUOepOYJUIUHT, (PUIITHHT)

2 ITo Treme «Teoperuueckre OCHOBBI HHGOPMATHKI

2.1 PackppiBaTh  CMBICIT  MOHATHI  «MOJENBY», «MOICIHUPOBAHUEY,
ONpeNeNsiTh BUAbI MOJENCH, OIEHUBATh aJ€KBATHOCTh MOJIEIH
MOJIETTUPYEMOMY OOBEKTY H LIETISIM MOJICITUPOBAHUS

2.2 Hcnonws3oBath rpadsl 1 1epeBbs sl MOJICTUPOBAHUS CUCTEM CETEBOM
U UEPAPXUUYECKON CTPYKTYpPbl, HAXOUTh KpaTyalliuii yTh B rpade

3 [1o Teme «ANTOPUTMBI U TPOTPAMMHUPOBAHUEY

3.1 Pa30uBare 3amaun Ha moj3ada4M, COCTABIISATH, BBITIONHATH BPYUHYIO

N Ha KOMIIBIOTCPC HCCIIOKHBIC aJII'OPUTMBI C HCIIOJIB30BAHHCM
BCTBHGHI/Iﬁ, IMUKJIOB U BCIIOMOTI'aTCJIbHBIX aJITOPUTMOB JJIs YIIPABJICHUSA
HCIIOJIHUTCIIIMU
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3.2

CocTaBnsaTh W OTIQXHUBATH MPOTPAMMBI, PEATU3YIONINE THIIOBHIC
QITOPUTMBI 00paboTku YHUCIIOBBIX MOCJIeIOBATEbHOCTEN
WIK OJHOMEPHBIX YHCJOBBIX MACCHUBOB (TIOUCK MaKCHUMYMOB,
MUHUMYMOB, CYMMbl WM KOJMYECTBA JJIEMEHTOB C 3aJIaHHBIMU
CBOMCTBaMHU) Ha OJTHOM U3 S3BIKOB mporpammupoBanus (Python, C++,
[lackanb, Java, C#, [lIkonbHBIN AnroputMudeckuii S3bIK)

[To Teme «MHpoOpMaImoHHbIE TEXHOTOTUM

4.1

BreiOupats crioco® TpeAcTaBiCHWS JAHHBIX B COOTBETCTBHH
C TOCTaBJICHHOW 3ajiaveil (TaOJuIbl, CXeMbl, rpaduKu, TuarpaMMebl)
C WCHOJb30BAaHHEM COOTBETCTBYIOIIUX IPOrPAMMHBIX CPEJICTB
00pabOTKH TaHHBIX

4.2

Hcnonb30BaTh 3MEKTPOHHBIE TaOMULBI Ui OOpabOTKH, aHaIn3a
U BHU3yaJHM3alldd YHUCIOBBIX JAaHHBIX, B TOM YHUCJE C BBIJCICHUEM
auarna3oHa TaONWIbl W YHOPSJAOYMBaHHEM (COPTUPOBKOI) €ro
AJIEMEHTOB

4.3

Co3maBaTh M MPUMEHSATH B DJIGKTPOHHBIX TaOiauIax (Gopmyssl
JUISl PAcue€TOB C HCHOJIb30BAHUEM BCTPOEHHBIX apU(PMETHUECKUX
byHKIUH (CyMMHUpOBaHHWE | TIOACYET 3HAYCHUH, OTBEYAIOIIHNX
3aJJaHHOMY YCJIOBHIO, cpenHee apudmMeTHIECKOe, TIOMCK
MaKCUMaJIbHOTO W  MHUHHUMAJIBHOTO 3HA4YCHHUs), aOCOIIOTHOM,
OTHOCHUTEIBLHOM, CMEIIAHHOM aJIpecaluu

4.4

Hcnonbs30Barh AJIEKTPOHHBIC TaOJIULIBI TUTS YUCJICHHOI'O
MOJCIUPOBAHKMSA B IPOCTHIX 3aJauax M3 pa3HbIX MPEIMETHBIX
obnacren

IIpoBepsieMble 3JIEMEHTBHI COAEPKAHUS

Kon [IpoBepsieMbIi AJIEMEHT COACPKAHUS
1 [udposas rpaMOTHOCTH
1.1 ['nmo6anshas cetb Mutepuet. IP-anpeca y3noB. CeTeBoe XpaHEeHHE JaHHBIX.
Mertoapl HMHAMBUIYAIBHOTO M KOJUIEKTUBHOIO pPa3MEUICHHUS HOBOWM
undpopmarmun B UurepHere. bonbpiime naHHble (MHTEPHET-IAHHBIC,
B YACTHOCTHU JIAHHBIE COIMATILHBIX CETEH)
1.2 [Tonsatre 06 mHPOpMaMOHHONW 0€30MaCHOCTH. YTPO3bl HH(GOPMAITMOHHOM

0€30macHOCTH MpU padOTE B TII00ATBHOM CETH U METOBI MPOTHBOICHCTBUS
uM. [IpaBuna Ge3omnacHoi ayTeHTHUKAMK. 3alIUTa JMYHONH WHDOpMAITIN
B cetu HMHrepHer. be3omacHsle cTpareruu InosencHust B cetu MHTEpHET.
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[IpenynpexneHne BOBICUCHUSI B ACCTPYKTUBHBIE U KPUMUHAIBHBIE (DOPMBI
CETEBOM aKTUBHOCTH (KUOEPOYIITUHT, PUIIHHT U Apyrue GopmbI)

1.3

Buner JESATEIIbHOCTH B HNurepuere. NuTtepHeT-cepBUCHI:
KOMMYHUKAIIMOHHBIE CEPBUCHI (IIOYTOBASA CIIyk0a, BUI€0-KOH()EPEHII-CBA3b
U JIPYTHE), CIPABOYHBIC CITYKOBbI (KapThl, PACIIUCAHUS U JPYTUE), TOUCKOBHIE
CIIY>KOBbI, CIyXObl OOHOBJICHHS MPOTPAMMHOTO OOECIEeUeHUs M Jpyrue
ciyxObl. CepBUCHI TOCYHapCTBEHHBIX yciyr. OOnayHble XpaHUIUIIA
naHHbIX. CpescTBa COBMECTHON pa3paOOTKH TOKYMEHTOB (OHJIAWH-O(UCHI).
[IporpamMmmHoe obOecriedeHne Kak BeO-CEpBHUC: OHJIAHHOBBIE TEKCTOBBIC
U rpaduyuecKre peaakTopbl, Cpeabl pa3padoTKU MPOrpaMm

Teopernyeckue 0OCHOBBI HH(YOPMATUKH

2.1

Monens. 3anaun, pemraemble ¢ TOMOIIbIO MoAenupoBanus. Kinaccuduxarmu
Mozene. MarepuanbHbie (HaTypHble) W WH()OpPMAlMOHHBIC MOJEIH.
HenpeppiBHBIE M quckpeTHBIE Moaenn. Mmurannonnsie mogenu. Mrposeie
Mozenu. O1eHKa COOTBETCTBUSI MOJIETN MOJETUPYEMOMY OOBEKTY U LIEJSIM
MOJIEIIMPOBAHUS

2.2

Tabnuunsie Moaenu. Tabnuua Kak IpeacTaBIeHUe OTHOLIEHUS

2.3

ba3pl manabpix. OTOOp B TaOJMIIE CTPOK, YAOBJIECTBOPSIOIIUX 33[aHHOMY
YCIIOBUIO

2.4

I'pad. Bepumuna, pedbpo, nyts. OpUeHTUPOBAHHBIE U HEOPUEHTUPOBAHHbIC
rpadrl. JnuHa (Bec) peOpa. BecoBast matpuiia rpada. JmnHa nytd Mexay
BepmmHamMu rpada. Ilouck ontumanbHoro nyru B rpade. HavanbHas
BEpIIMHA (MCTOYHMK) M KOHEYHAs BepIIMHA (CTOK) B OPHUEHTUPOBAHHOM
rpade. Brruncinenue konudecTBa MyTell B HANpPaBICHHOM allMKINYECKOM

rpade

2.5

Hepeo. Kopens, BepmuHa (y3en), JaucT, pedpo (ayra) nepeBa. Bricora
nepea. IlognepeBo. Ilpumepsl wucmons3oBanms naepeBbeB. l[lepebop
BapHUaHTOB C MOMOIIBIO JIEpeBa

2.6

[lonsiTne MaTeMaTH4YECKOM MOJENM. 3aJadd, peuiacMple € IIOMOUIBIO
MaTeMaTu4ecKoro (KOMIIBIOTEPHOT0) MOJIEJTMPOBAHMUS. Otnuune
MaTEMaTUYECKO MOJENH OT HATYpHOM MOJEIM M OT CJIOBECHOIO
(JluTepaTypHOro) onucaHus 00ObeKTa

2.7

DTanbl KOMIBIOTEPHOI'O MOJACIUPOBAHUS: TTOCTAHOBKA 3a7a4H, OCTPOEHUE
MaTeMaTU4YeCKOW MOJENH, MporpaMMHasi peaiu3alus, TeCTUPOBaHUE,
MPOBEJICHUE KOMIIBIOTEPHOIO HKCIEPUMEHTA, aHaJIM3 €ro pe3yJbTaroB,
YTOUYHEHHUE MOJICNIN

AJITOPUTMBI U IPOTPaMMHUPOBAHUE
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3.1

Pazbuenue 3aJa4n Ha I1oJ3aJda4dH. CocraBneHue AJITOPUTMOB U IIPOIrpaMM
C HCIIOJIB30BaHHUECM BeTBJIeHPIfI, IUKJIOB W BCIIOMOI'aTCJIBbHLIX aJI'OPUTMOB
JJI1 YIIPaBJICHUA UCITOJIHUTCIIEM HIIM APYTUMHU UCITOJTHUTCIIAMUA

3.2

Tabnuunble BenmuuuHbl (MaccuBbl). OnHOMEpHBIE MaccuBbl. CoCTaBlIeHUE
U OTJIaJKa TPOrpaMM, PEATU3YIONIUX THUIIOBBIE aJTOPUTMBI 00pabOTKH
OJTHOMEPHBIX ~ YHCJOBBIX  MAacCHMBOB, Ha  OJHOM W3  S3BIKOB
nporpammupoBanust (Python, C++, Ilackams, Java, C#, IllkonsHbIi
AJTOPUTMHUYECKUN S3BIK): 3aMOJHEHHUE YMCIIOBOTO MACCHBAa CIy4alHBIMU
YUCJIaMH, B COOTBETCTBUU C (OPMYJIOM WM IyTEeM BBOJA YHCEN,
HaXO0XJACHUE CYMMBI 3JIEMEHTOB MAacCHBa, JIMHEWHBIA MOUCK 3aJlaHHOTO
3HaYEHHS B MAacCHBE, IMOJCYET 3JIEMEHTOB MAaCCHBA, YIOBJIETBOPSIOLIUX
3aJJaHHOMY YCIIOBUIO, HAXOXJE€HHWE MHHUMAIbHOrO (MaKCUMAJIbHOTIO)
aneMmeHTa MaccuBa. COpTUpPOBKa MaccrBa

3.3

OOpaboTKa MOTOKA JTaHHBIX: BBIYHUCIECHUE KOJIMYECTBA, CYMMBI, CPEIHErO
apupMETUYECKOT0, MUHIMAJILHOTO U MaKCUMAaJIbHOT'O 3HAYEHHUS DJIEMEHTOB
MIOCJIEI0BATENbHOCTH, YAOBJIETBOPSIOLUINX 3aJaHHOMY YCJIOBHIO

3.4

VYnpasnenne. Curnan. O0patHas cBs3b. [lonydyeHne curnaioB oT Hu(poBbIX
JATYMKOB (KacaHMs, PACCTOSHUS, CBETa, 3ByKa W Jpyroro). Ilpumepsl
UCIIOJIb30BaHUSl TpPHUHIIMIA OOpaTHOM CBSI3M B CUCTEMax YIpaBICHUS
TEXHUYECKUMHU YCTpPOWCTBAMHU, B TOM 4YHCle B poOoToTexHuke. IIprumepbl
pOOOTH3UPOBAHHBIX  CHCTEM  (CUCTeMa  YIpaBJIEHUS  JIBUKEHUEM
B TPaHCHOPTHOM  CHCTEME,  CBapo4yHas  JMHUS  aBTO3aBOJa,
aBTOMAaTU3UPOBAHHOE YIIPABJICHHE OTOIIEHUEM JJOMa, aBBTOHOMHAsl CUCTEMA
YIIPABJIEHUS TPAHCIOPTHBIM CPEICTBOM U JPYTHE CUCTEMBI)

HNudopmalimoHHble TEXHOJIOTUU

4.1

[lonsitue 00 »BJEKTpOHHBIX TabOiunax. Tumbl AaHHBIX B sSYeilkax
ANEKTPOHHOW Tabmuupl. PepgaktupoBanue u (QopmaTupoBanue TaOIUI.
Bcerpoennble (yHKIMH 18 TIOMCKA MaKCMMyMa, MHUHHUMYMa, CYMMBbI
u cpenHero apudmerndeckoro. CopTUpOBKa JaHHBIX B BBIACICHHOM
nuanaszone. [loctpoeHue auarpamm (Tucrorpamma, Kpyrosas auarpamma,
TOoUeyHas nuarpamma). Beibop Tuna auarpamMmsl

4.2

[IpeobOpazoBanue Gpopmyn npu konupoBanuu. OTHOCUTEIbHAS, a0COMIOTHAS
Y CMEIIaHHas aJpecalus

4.3

YcioBHBIE BBIYUCIEHUS B JJIEKTPOHHBIX Tabmumax. CyMMmupoBaHHE
MW TOACYET 3HAYCHMM, OTBEUAIOUIMX 3aJaHHOMY ycioBuio. OOpaboTka
00bIIMX HAOOPOB JaHHBIX. UMCIEHHOE MOJEIMPOBAHUE B AJIEKTPOHHBIX
TabnuIax
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4.4

Ponb nH(DOpMAITMOHHBIX TEXHOJOTUN B pAa3BUTHU SKOHOMUKH MHPA, CTPaHBI,
peruona. OTKpbITEIE 0Opa3oBaTenbHble pecypehl. [Ipodeccun, cBsizaHHbIE
¢ uHPOPMATUKOW M HUHPOPMAIMOHHBIMH TEXHOJOTHSIMU: BeO-Iu3aliHep,
MPOrPaMMHUCT, Pa3pabOTUUK MOOWIBHBIX MPHUIOKEHUN, TECTUPOBIIUK,
aApPXUTEKTOP MPOrPAMMHOT0 0OECIIEYEHUS, CIICIIUAIIMCT 10 aHAJIU3Y JIaHHBIX,
CUCTEMHBIN aIMUHUCTPATOP
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INEPEYEHDb (KOJUP®UKATOP) TPOBEPSIEMbBIX TPEBOBAHUN

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJBHOMN
IMPOI'PAMMBbBI OCHOBHOI'O OBILIEI'O OBPA3ZOBAHH S U DJJEMEHTOB
COJEPXAHUS 1O UHOPOPMATHUKE

Jlnst mpoBefeHUsT OCHOBHOIO TOCYIapCTBEHHOI'O 3K3aMEHa M0 HH(pOpMaTHKe
(OI'D nmo wuH(popMaTuke) HCMONb3yeTCs MepeueHb (KoaupuKaTop) TpOBEPSIEMbIX

TpeOOBaHUN K

pe3yynbTartaM OCBOCHHSI OCHOBHOW OOpa30BaTEIbHOW MPOTPAMMBbI

OCHOBHOTO 00I11eT0 00pa30BaHUs U SJIEMEHTOB COJEPIKAHUS.

IIposepsiembie Ha OI'D no uHpopmaTuke TpeOOBaHUA K Pe3yJIbTATAM OCBOCHUS
OCHOBHOI1 00pa30BaTeJIbHOM MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus

Kon
IPOBEPSEMOTO
TpeOoBaHUs

[TpoBepsiembie TpeOOBaHUS K TPEIMETHBIM pe3yJibTaraM 0a30BOro
YpPOBHSI OCBOEHUSI OCHOBHOM 00pa30BaTEIbHON MPOTPAMMBI
OCHOBHOT0 00111er0 00pazoanusi Ha ocHoBe GI'OC

1

3HaTh (IOHUMATB)

1.1

Brnanenue OCHOBHBIMH TOHATHSAMHU: HWHGOpMaNus, Tepeaada,
XpaHeHue u o0paboTka UHPOPMAIUHU, AITOPUTM, MOJIEIb, ITU(POBOH
MPOAYKT U MX UCTIOIB30BAHUE JIJISl PEIICHUST YIEOHBIX U TIPAKTUYECKUX
3a/a4y

1.2

Bna):[eHHe INOHATHUAMMK:. BBICKA3BIBAHUC, JIOTHYCCKAA  OICpalu:i,
JJOTHYCCKOC BBIPAXKCHHUC

YMmeTn

2.1

YMeHue ornepupoBaTh €IWHUIIAMH M3MEpPEHUs: MH(POPMAIMOHHOTO
0o0beMa U CKOPOCTH NepeIavn JaHHBIX

2.2

YMeHue 3anuchiBaTh U CpaBHUBATH Menble uuciaa or 0 mo 1024
B PA3JIMYHBIX TMO3UIMOHHBIX CHUCTEMaX CYHUCIICHHUSI C OCHOBAHUSIMHU
2, 8, 16, BBINONHATH apu(PMeTHYECKUe onepaluy HaJ HUMHU

2.3

YMeHue KOAUpOBaTh W JIEKOAUPOBATH COOOIIEHHUS IO 3aJaHHBIM
mpaBWiaM; TOHUMAHHUE OCHOBHBIX IPHUHIUIIOB  KOJAUPOBAHUS
uH(OPMAIINK PA3THYHON MPUPOJIBI: TEKCTOBOM, rpaduueckoil, ayuo

2.4

YMeHue 3anuchiBaTh JIOTUYECKUE BBIPAXKEHHS C HCIIOJIb30BAHUEM
JOU3BIOHKIMHA, KOHBIOHKIIUM U OTPULIAHUSA, ONPEACIATh UCTUHHOCTD
JIOTUYECKUX BBIPAKCHUMN, €CIM W3BECTHBl 3HAYEHHUS HCTHUHHOCTHU
BXOJSIIUX B HEr0 MEPEMEHHBIX, CTPOUTHh TaOJMUIBI HWCTUHHOCTU
JUISl JIOTUYECKUX BBIPAKEHUI; 3alMCBhIBATh JIOTUYECKUE BBIPAXKECHHS
Ha M3y4aEMOM SI3bIKE MPOrPaMMHUPOBAHUS
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2.5

YMeHue COCTaBJSITh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE
HECJIO)KHBIC ~ aJITOPUTMbl IS YOPaBICHUS  UCIIOJHUTEISIMU
(Uepenamika, YepTe:XHUK U JApyrHe); CO3AaBaTb U OTJIAKHUBATH
IpOrpaMMbl Ha OJTHOM U3 SI3bIKOB IporpammupoBanus (Python, C++,
IMackans, Java, C#, IlkonbHbII AJNTOpUTMHUECKUN  S3BIK),
peann3yrolIre HECIOKHbBIEC aITOPUTMbI 00pa0OTKH YMCIIOBBIX IAHHBIX
C WCIOJIh30BAaHUEM IIMKJIOB W BETBJIECHUN;, yMEHUE pa3OuBaTh 3a7a4uu
HAa M0J[33/1a41, UCIOJIb30BaTh KOHCTAHThI, IEPEMEHHbBIE U BBIPAXKEHUS
pa3IMYHBIX  TUIMOB  (YUCJIOBBIX, JIOTMYECKUX, CHUMBOJIbHBIX);
aQHAJIM3UPOBATh MPEJIOKEHHBIA  QJITOPUTM, ONPEACNATh, KaKue
pe3yabTaThl BO3MOXHBI MPH 3aJaHHOM MHOXECTBE HCXOJHBIX
3HAYCHUI

2.6

YMeHue 3amucaTh Ha U3y4aeMOM SI3bIKE€ TMPOrPaMMHUPOBAHUS
QITOPUTMBI MIPOBEPKHU JIETUMOCTH OJIHOTO LIEJIOr0 YUCiIa Ha JPYroe,
MPOBEPKH HATYPAJILHOIO YHUCJIa Ha MPOCTOTY, BbIACIECHUS LHUPP
U3 HaTypaJbHOI'O YHCIa, MOMCK MAaKCUMYMOB, MUHUMYMOB, CYMMBI
YHUCJIOBOM MOCIEA0BATEIbHOCTH

2.7

Brnanenne yMeHHeM OpHEHTHPOBATHCS B MEPAPXUYCCKON CTPYKTYpE
GbaiinoBoil cuctemsl, paboTaTh ¢ (aiIoBOM CUCTEMOMN MEPCOHATBLHOIO
KOMIIBIOTEpA C  UCIOJBb30BaHUEM TIpaduyeckoro uHTepdeiica,
a UIMEHHO: CO3/1aBaTh, KOMUPOBATh, MEpEMeEIIaTh, IEPEUMEHOBLIBATD,
yIaJsTh U apXUBUPOBATH (DaliIbl U KaTAJIOTH

2.8

Brnanenue yMeHUsIMU 1 HaBBIKaMU UCTIOIB30BaHUS HH()OPMAIIHOHHBIX
U KOMMYHUKAIMOHHBIX TEXHOJNOTUH JUIs TIOMCKA, XpaHEHWUS,
00pabOoTKH U Mepenayu ¥ aHajdn3a pa3IudHbIX BUIOB HHPOPMAILIUH

2.9

YMenue BbIOMpaTh croco0 MpEeACTaBICHUS JAHHBIX B COOTBETCTBUU
C MOCTaBJICHHOW 3ajaueil (TaOnuibl, CXeMbl, TpauKu, TuarpaMmbl)
C HCIIOJIb30BAaHUEM COOTBETCTBYIOIIMX MPOTrPAMMHBIX CpEJICTB
00pabOTKH JTaHHBIX

2.10

YMmenue (QopmanuzoBaTb W CTPYKTYpUpOBaTh HH(OpMaImio,
UCIIONB3YSl DJCKTPOHHBIE TaOMUIBl I 00pabOTKH, aHaiM3a
¥ BU3YyaJu3allMM YHUCJIOBBIX JAHHBIX, B TOM YHCJE C BBIJICJICHUEM
JIyara3oHa TaOJauIbl M YIOpsJIOYMBaHUEM (COPTUPOBKOM) €ro
AJIEMEHTOB; YMEHHE MPUMEHSATh B DJICKTPOHHBIX TaOiUIaX (POpMyIIbl
JUII  pacdyeToB C  HCIOJIb30BAHUEM  BCTPOCHHBIX  (PYHKIIUH,
a0COJIFOTHOM, OTHOCHUTEIILHOM, CMEIIIAHHOM aJipecalliy; UCIIOIh30BaTh
AJIEKTPOHHBIC TAOIUIIBI ISl YHCIICHHOTO MOJICIIMPOBAHMS B IIPOCTHIX
3a/1auyax U3 pa3HbIX MPEIMETHBIX 00JlacTen
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IlepeuyeHb 3J1eMeHTOB coAep:KaHusl, poBepseMbIX HAa OI'D mo uapopmaTnke

Kon

HpOBGpHCMBIﬁ QJICMCHT COACPKAHNA

1

[udpoBas rpaMOTHOCTH

1.1

@aitnbel ¥ nanku (katanoru). [lpuHIUNBI MOCTpoeHus (alIOBBIX CHUCTEM.
[lonnoe ums Qaitna (manku). Ilyte x aitny (manke). Pabora ¢ daitnamu
Y KaTaJoramMu CpeicTBaMH ONEPALMOHHON CHCTEMBI: CO3/IaHKEe, KOMUPOBAHUE,
nepeMenieHue, nepeuMeHOBaHne U yaajieHue (ailioB W mamok (KaTaJoron).
Tunsr ¢aiinos. CroiictBa (aitnoB. daitnoBeiit MeHemkep. [louck daiimon
CPEICTBAMM OINEPALIMOHHON CUCTEMBI

1.2

OO0benrHeHne KoMIboTePOB B ceTb. CeTh MHTEepHET. Beb-cTpanuiia, BeO-cailT.
CtpykTypa aapecoB BeO-pecypcoB. bpayzep. IlomckoBwie cuctemsbl. [louck
uH($OpPMAIUH MO0 KIIOYEBBIM CIOBaM U 10 U300pakeHUIO.

JloctoBepHOCTh HH(pOpPMAIUH, TTOTy9eHHON 13 MHTEepHeTA.

IP-anpeca y310B. CeTeBO€ XpaHEHHE JTaHHbBIX

Teopernueckue 0CHOBBI HH(POPMATHKU

2.1

JIucKkpeTHOCTh JaHHBIX. BO3MOXXHOCTH OMHMCAHUS HENMPEPBHIBHBIX OOBEKTOB
Y MIPOIIECCOB C MTOMOIIBIO TUCKPETHBIX JAHHBIX.

CumBon. Andasur. MomHocTs andasurta. J[Bonunsiil andasut. KonmnuectBo
BCEBO3MOXKHBIX CJIOB (KOAOBBIX KOMOWHAIU) (HUKCUPOBAHHOWU JIMHBI
B ABOMYHOM andasute. IIpeodOpazoBanue mobOoro andaButa K JBOMYHOMY.
KonwdectBo pa3nmuyHbIX CJI0B (UKCUPOBAHHOW JUIMHBI B  andaBuTe
ONPEAECICHHOW MOIIHOCTH.

KomupoBanue cuMBOJIIOB OHOTO ajigaBUTa C TOMOIILI0O KOJOBBIX CIIOB
B IpyroM ajdaBure, KoJoBasi TabJIMLa, JEKOAUPOBAHUE.

Konuposanue TtekctoB. PaBHoMepHbIil koA. HepaBHOMepHBIi ko1, KonnpoBka
ASCII. BocemubutHbeie koaupoBku. llonsarue o komupoBkax UNICODE.
JexogupoBanue  cooOLIEHUM C  WCIOJb30BAaHUEM  PaBHOMEPHOTO
¥ HepaBHOMEpHOro koja. MudopmannonHsiii 00beM TeKCTa

2.2

Nudopmanmonssiii 00beM AaHHBIX. BUT — MUHMMAaIbHAS €MHUIIA KOJIMYeCTBa
nHpopMalK — ABOMYHBIA pa3psaa. Enunuiel usmMepenus nHGOPMAIMOHHOTO
o0beMa JaHHBIX. buT, 6aiT, kMI0o0alT, MmeradamnT, ruradamT.

CxopocTh nepeaun JaHHbIX. EAMHUIIEI CKOPOCTHU Mepeauu JaHHbBIX

2.3

KomupoBanune mBera. IlgeroBeie wmomenn. Moxpens RGB. I'mybuna
konupoBanud. [lamuTpa.

PactpoBoe u BekTOpHOE mpeacraBiieHne u3o0paxkeHuid. Ilukcens. OreHka
uHpopmalmoHHOro 0o0beMa TrpaUuecKuX JaHHBIX JJII  PacTpOBOIO
M300pakeHus
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2.4

KomgupoBanue 3Byka. PaspsanHocte n yactora 3anucu. KonmnuecTBo KaHAJIOB
3aIlHCH.

OneHka KOJMYECTBEHHBIX IapaMETPOB, CBSI3aHHBIX C IIPEICTaBICHUEM
Y XpaHEHHUEM 3BYKOBBIX (haiijioB

2.5

Heno3uimonHbie 1 O3UIIMOHHBIC CUCTeMBI cunciieHus. Andasut. OCHOBaHUE.
PazBepuytas dopma 3anucu uucna. IlepeBoa B ACCATUYHYIO CUCTEMY YHCEIL,
3allUCAHHBIX B IPYTUX CUCTEMaX CUHUCIICHUS.

PumMckas cuctema cyucieHus

2.6

JIBonuHas cuctema curcienus. [lepeBoa nenbix yucen B npeaenax ot 0 go 1024
B JIBOMYHYIO CHUCTEMY CyHucleHus. BocbMepuuHass cHUCTeMa CUYUCICHUS.
[lepeBon umcen U3 BOCBMEPUYHOM CHUCTEMbI B JIBOUYHYIO U JIECSITUUHYIO
cucteMbl U obOparHo. IllectHamuarepuunas cucrema cuucieHus. I[lepeBoj
qucea W3 IIECTHAAUATEpPUYHOW CHUCTEMBI B JIBOUYHYIO, BOCBMEPUYHYIO
U JIECATUYHYIO CUCTEMBI M1 00OpaTHO.

Apudmerrnyueckue onepainuu B JBOMIHON CUCTEME CUNUCIECHUS

2.7

Jlornueckue  BbICKa3biBaHUs. JIormueckue  3HAYEHUs]  BBICKA3bIBAHUM.
DOneMeHTapHble W COCTaBHBIE BBICKa3blBaHMs. Jlormdeckue ornepanuu:
«» (KOHBIOHKIIUS, JIOTMYECKOE YMHOXEHHE), «Win» (IU3BIOHKIUA,
JIOTUYECKOE CIOXKEHHE), «He» (Jlornyeckoe oTtpuuanue). Ilpuopurer
JIOTUYECKUX onepannii. OnpeneneHne UICTUHHOCTA COCTABHOT'O BBICKA3bIBAHHUS,
€CIIM M3BECTHBl 3HAYEHUs] HCTHUHHOCTH BXOMSIIMX B HETO DJIEMEHTAPHBIX
BbICKa3bIBaHUM. Jlormueckne BblpakeHUs. I[lpaBuna 3ammcu JOTHYECKHUX
BhIpakeHui. [locTpoeHue Tabauil MICTUHHOCTH JIOTUYECKUX BBIpaKECHUH

2.8

Jlornueckue 31eMeHThI. 3HAKOMCTBO C JJIOTHYECKHMH OCHOBaMU KOMIIBIOTEPA

2.9

HenpepeiBHble U auckperHble monaenu. MmurtanunonHele mopaenu. Mrposbie
Mozenu. OleHKa aJIeKBaTHOCTU MOJICNIM MOJICTUPYEeMOMY OOBEKTY M LEJsIM
MOJICTTMPOBAHUS

2.10

Tabnuunbie Mogenu. Tabauiia kak MpecTaBIeHUE OTHOIICHUS.
ba3el nmanHbpIX. OTOOp B TabiHMIE CTPOK, YAOBJICTBOPSIONIUX 3aJaHHOMY
YCIIOBHIO

211

['pad. Bepmmna, pebpo, nmyrs. OpUEHTUPOBAHHBIE U HEOPHUEHTHUPOBAHHBIC
rpadbl. [Inuna (Bec) pedbpa. BecoBas marpuia rpada. JiuHa mytd Mexmy
BepmmHamu rpada. [Touck ontumansHoro nmytu B rpade. HavanbHas BepiimHa
(UCTOYHUK) ¥ KOHEYHass BepIIMHA (CTOK) B OPUEHTHUPOBAHHOM Tpade.
Brraucnenne komudecTBa MyTeld B HAIPABICHHOM aIllUKINIECKOM Tpade

2.12

Hepeso. Kopens, Bepminna (y3en), JUCT, pedpo (1yra) aepesa. Beicora aepena.
[Tonnepeo. Ilpumepsl wucnonb3oBaHusi jaepeBbeB. [lepebop BapuaHTOB
C TIOMOIIIBIO JIepeBa
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AJTOpUTMBI U IIPOTPaMMHUPOBAHUE

3.1

CgoiictBa anroput™ma. CiocoObl 3alUCH alropuT™Ma (CJIOBECHBIN, B BUIE OJIOK-
CXEMBI, IPOrpaMMma).

CocTaBieHre alrOpuTMOB U TPOrPaMM C UCIIOJIb30BAaHUEM BETBIICHUN, IUKIIOB
U BCIIOMOTaTENbHbIX AJTOPUTMOB IJisi yrmpaBieHus ucnonaureneMm (PoOor,
Yepenamka, YUepre:xHuk u Apyrue). BrImosiHeHHWE alrOpUTMOB BPYYHYIO
Y Ha KOMIIBIOTEPE

3.2

Azpik mporpammupoBanusi (Python, C++, Tlackams, Java, C#, lllkonbHbIii
AJNTOPUTMHUYECKUN S3BIK).

Cuctema mnporpaMMHpPOBAHUS: PEAAKTOP TEKCTa MPOTrpaMM, TPAHCIATOP,
OTJIQYUK.

[lepemennasi: tum, ums, 3HadeHue. llenble, BelIeCTBEHHbIE MU CUMBOJIbHbBIC
NepeMeHHbIE.

Oneparop mnpucBauBaHus. ApUMETUYECKUE BBIPAKEHUS U TOPSIOK UX
BbluMcieHusA. Onepauuu ¢ LENbIMA YHUCIAMU: LEJIOYHCICHHOE JEJCHUE,
OCTaTOK OT JICJICHUSI.

BerBinenusi. CocTaBHble YCIOBUS  (3allUCh  JIOTUYECKUX  BBIpaXKCHUH
Ha M3y4aeMoOM S3bIKE TIporpamMmupoBaHusi). HaxoxxaeHue MUHUMYyMa
U MakcuMyma W3 JBYX, TPEX M 4YEThIpex uuceln. PemieHue KBaapaTHOro
YpaBHEHHSI, UMEIOIIETO BEILIECTBEHHBIE KOPHHU.

[ukn ¢ yenoBueM. Anroput™m EBkinaa 1 HaX0xAeHUST HAUOOIbIIIETO 00IIEro
JIEUTENST ABYX HATypajbHBIX uKcell. Pa3OueHue 3amucu HaTypaJbHOTO YUCIIA
B TIO3WIIMOHHOMW CHCTEME C OCHOBAaHHEM, MEHBIIMM WU paBHbBIM 10,
Ha OT/ACJIbHBIC [IUPHI.

[Huki ¢ mepeMeHHON. AITOPUTMBI TPOBEPKHU JISTUMOCTH OJTHOTO 1I€JIOTO Yucia
Ha JApYyroe, NpoOBEPKU HATYPAILHOTO YUCIA HA IPOCTOTY

3.3

O6paboTka CUMBOJIbHBIX JaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIE) IEPEMEHHBIC.
[TocumBonbHas 00paboTka cTpok. I[lomcyeT 4YacTOTHI MOSBICHUS CHMBOJA
B CTpoKe. BcTpoeHHble GyHKIMH 7151 00paOOTKH CTPOK

3.4

OmnpeneneHrue BO3MOXHBIX PE3YJBTATOB PabOThl alropuTMa MpU JAaHHOM
MHOKECTBE BXOJHBIX JaHHBIX, OMpEJEICHUE BO3MOXKHBIX BXOJHBIX JIaHHBIX,
MPUBOJIAIIMX K JAHHOMY PE3yJIbTaTy

3.5

Tabmuunple BenmuuuHbl (MaccuBbl). OmHOMEpHBIE MaccuBbl. CocTaBiCHHUE
U OTJIagKa TMpPOrpaMM, pEeaJu3yIOIUX THUIIOBBIE aJIrOPUTMBI 00pabOTKHU
OJTHOMEPHBIX YHCIIOBBIX MAaCCHUBOB, HA OJTHOM M3 SI3bIKOB IPOTrPAMMHPOBAHHUS
(Python, C++, Ilackanb, Java, C#, lllkonbHblii AJTOpUTMHUYECKUN 3BIK):
3aMO0JIHEHUE YHUCIIOBOIO MAacCHUBa CIYyYallHBIMM YHCJIAMHU, B COOTBETCTBUU
¢ (hopmyIt0ii MM IyTEM BBOJIA YKCEIT, HAXOXKICHUE CYMMBbI 2JIEMEHTOB MacCHUBa,
JIMHEMHBIM IIOMCK 3aJJaHHOI'O 3HAQUE€HHUS B MAacCHBE, IOJCUET DJIEMEHTOB
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MacCCHBa, YAOBJICTBOPAOIINX 3aIaHHOMY YCJIOBHIO, HaXO0XJACHUC
MHWHHUMAaJIBHOI'O (MaKCI/IMaJIBHOFO) QJICMCHTA MacCCHBa. COpTHpOBKa MacCCHuBa.
O6pa60TI<a IIOTOKAa JaHHBIX: BBIYHUCIICHHUC KOJIMYCCTBA, CYMMbI, CPCIOHCIO
apI/I(bMeTI/ILIeCKOFO, MUHHUMAJIBHOI'O M MAaKCHUMAJIbHOI'O 3HA4YCHHA 3JSJICMCHTOB
IMOCJICAOBATCIIbHOCTH, YAOBJICTBOPAOIINX 3a1dHHOMY YCIIOBHUIO

3.6

Vupasnenne. Curnan. O6parHas cBsa3b. [lomyuenne curHaaoB oT HU(PPOBBIX
JMATYMKOB (Hampumep, KacaHus, pacCTOSHUS, CBeTa, 3ByKa). llpumepsr
WCIIOJIb30BaHUSl TIPUHIMIIA OOpaTHOM CBSI3W B CHCTEMax yIpaBICHUS
TEXHUYCCKUMU yCTPOMCTBAMHU C TIOMOIIBIO JAaTYMKOB, B TOM YHCJC
B pOOOTOTEXHUKE

HudopmamoHHble TEXHOJIOTHH

4.1

TekcToBble MOKYMEHTBHI M WX CTPYKTYPHBIE AJIEMEHTHI (CTpaHuua, ab3ail,
CTpOKa, CJIOBO, CUMBOJI).

TekcToBBI  IPOLECCOP —  HMHCTPYMEHT  CO3JAaHUsA, PEOAKTUPOBAHMS
u popmaTtupoBanus TekcToB. [IpaBuia Habopa Tekcta. PenaktupoBanue TekcTa.
CpoiictBa cumBotioB. [pudt. Tumber mpudroB (pybdiieHble, C 3acedyKaMu,
MOHOIIMpUHHBIE). [lonyxupHOE U KypcuBHOE HauepTaHue. CBolicTBa ab3aLeB:
IpaHuIIbl, a03allHbIN OTCTYI, MHTEPBAJI, BhIpaBHUBaHUE. [lapaMeTpbl CTpaHUIIbI.
CruneBoe popMaTupoBaHue.

CrtpykrypupoBanue HHPOPMAIMM C TIOMOIIBIO CIOUCKOB H  TaOmHIIL.
MHuoroypoBHeBbie criickd. [lo0aBieHne TabauI] B TEKCTOBBIE TOKYMEHTHI.
BceraBka n3o00pakeHHil B TEKCTOBbIE JOKYMEHTHl. OOTeKaHHE W300paKeHUU
TeKCTOM. BKiIFOUeHHEe B TEKCTOBBIN TOKYMEHT Juarpamm, (popmyii, HyMe paruu
CTpaHUII, KOJIOHTUTYJIOB, CCBUIOK U IPYTHX JIEMEHTOB

4.2

PactpoBbie pucyHku. Mcnonbp3oBanue rpaduecKuX MPUMUTHBOB.

Omnepanuu peAakTUPOBaHUS TpaPUuecKuX OOBEKTOB, B TOM 4YHUCIE IU(PPOBBIX
dororpaduii: m3mMeHeHne pasMmepa, oOpe3Ka, MOBOPOT, OTpaKeHHE, padoTa
c obnacTsiMu (BBIACTICHHE, KOMMPOBAHUE, 3aJIMBKA I[BETOM ), KOPPEKIIUS IIBETA,
SPKOCTH U KOHTPACTHOCTH.

Bektopnas rpaduxa. Co3maHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMHU
CpeACTBaMH TEKCTOBOTO IPOIIECCOopa WM APYTUX MPOrpaMM (TIPUTIOKCHHH ).
JloGaBnieHre BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI

4.3

[ToaroroBka MyJIbTUMEIUUHBIX mpe3eHTanui. Craia. JlobapieHue Ha cliai
TeKcTa U u3o0pakeHuit. PaboTta ¢ HECKOJILKUMU Cal1aMH.
JloGaBnenune Ha Ciiaii]l ayIuOBU3yaJIbHBIX TAHHBIX. AHUMAIMS. [ unepcchuiku

4.4

Tunel maHHBIX B sS4YelKax dJIEKTPOHHOM TaOiuibl. PemakTupoBaHme
u (opmarupoBanue Tabaui. BerpoeHHble PYHKIIMU U1 TIOMCKA MaKCUMyMa,
MUHHMYMa, CYMMBbI U cpemHero apudmerndeckoro. CopTHpOBKa JaHHBIX
B BBIJICJIEHHOM Juarna3oHe. I[loctpoenue nuarpamm (rucrorpamMmma, Kpyropas
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auarpaMMa, TO4edHas quarpamma). Beroop Tumna aumarpammel.

[IpeobOpazoBanue dopmyn npu KomupoBaHuu. OTHOCHUTENIbHAs, abCOIIOTHAS
Y CMEIIIaHHas ajpecarus

4.5

VY c0BHBIE BEIYHUCIICHHS B SJICKTPOHHBIX Tabimiax. CyMMHUpPOBaHUE U TTOJCYET
3HAYEHUN, OTBEUAIOIINX 33JJaHHOMY YycioBHui0. OO0paboTka 6oybmMux HAOOPOB
JTaHHBIX. YNCIICHHOE MOICIMPOBAHUE B AJIEKTPOHHBIX TabIMIIax

66



		2025-10-07T14:53:13+0500
	Директор Витомскова Танзиля Ахмедьяновна




