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IMTOACHUTEJIBHAS 3AITMCKA

[Tporpamma 1o uHGpOPMAaTHKe Ha YPOBHE OCHOBHOTO 00I1[ero 0Opa3oBaHUsl COCTaB/ieHa Ha
OCHOBe TpebOOBaHMII K pe3yabTaTaM OCBOEHUsST OCHOBHOM 00pa3oBaTe/bHOM IPOrpaMMbl
OCHOBHOTO 001iero ob6pasoBanwus, mnpeacraBieHHbIx B ®T'OC OOO, a Takxke henepaabHON
paboueii MporpaMmbl BOCITUTAHKS.

[Tporpamma o uH(pOpPMaTHKe AAET Tpe/iCTaBIeHUe O 1e/sX, obieli cTpaTeruu oOyJyeHus,
BOCTIUTAHUSI W Pa3BUTHSI OOyUarOMIMXCS CpeJCcTBaMM WH(POPMATUKA Ha 0a30BOM YPOBHE,
yCTaHaB/iWBaeT  oOsi3aTesibHOe — TpeJMETHOe  COJep)XKaHWe,  TPeAyCMaTpUBAaeT  €ro
CTPYKTYPUPOBaHUe I10 pa3ziesiaM U TeMaM.

[lporpammMa 10 wuHGOpPMaTUKe OMpee/isieT KOMUYeCTBEHHbIe U KadyeCTBEHHbIE
XapaKTepUCTUKA y4yeOHOTO Marepuasa /s KaKAOTO roja W3yuyeHus, B TOM 4UHC/Ie [Jis
CoJiepKaTe/lbHOTO  HArOJIHEHUSI Pa3HOTO BUZA KOHTPO/sS (TIPOMEXYTOUHOM —aTTeCTaluu
00yJaroIuXxcsi, BCEPOCCUNCKUX TIPOBEPOYHBIX paboT, TOCYAAPCTBEHHOM UTOTOBOM aTTeCTal[|H).

[Tporpamma mo uMHbOpPMaTHUKe SIBJIIETCS OCHOBOM /IJii COCTaB/IeHUsI aBTOPCKUX y4eOHBIX
TIpOTpaMM, TeEMAaTHYeCKOTO IJIAHUPOBAHUS KypCa YUUTETIEM.

Lensamu n3yueHust ”HGOPMATHKUA Ha YPOBHE OCHOBHOT'O 00I1Iero 00pa30BaHUs SIBISTFOTCS:

dbopMUpOBaHKEe OCHOB MHPOBO33DE€HHs], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HayKhu WHGOPMATUKH, [JOCTIDKEHUSIM HayuyHO-T€XHHYECKOTO Tporpecca W
00I11eCTBEHHOM MPAKTHKH, 3a CUET PA3BUTHUS TIPeJCTaBIeHn 00 HHPOPMALIMK KaK O BaXKHEUIIIeM
CTpaTeruueckOM pecypce pas3BUTHSI JIMUYHOCTH, TOCYZapCTBa, OOIecTBa, TMOHWMaHHS DOJIU
WHGOPMAaLIMOHHBIX TIPOTIeCCOB, MH(MOPMAIIMOHHBIX PeCypCOB U WH(MOPMAIMOHHBIX TEXHOJIOTHH B
ycoBusiX mudpoBoit TpaHCHOpMaI[iK MHOTHX Cdep >KU3HA COBPEMEHHOT0 00IIIeCcTBa;

obecrieueHre yCI0BUM, CTIOCOOCTBYIOIIMX PAa3BUTUIO aTOPUTMHUECKOTO MBIIIJIEHHST KaK
Heo0X0/IMMOT0 yCI0BUS TIPOGeCCHOHATBHON /1eSTe/IbHOCTH B COBPEMEHHOM MH(OPMAaI[HOHHOM
o0ImiecTBe, Tpe/Io/araroliero CcrnocobHOCTs oOydaroierocsi pa3byBaTh C/IOXKHBIE 3alauM Ha
Oomee TpoCTBIE TIOA3aZlaud, CpPaBHWBATb HOBBIE 33/laud C 3a/ladyaMH, PelIEHHBIMU paHee,
OTIpe/eIATh IIATH [Jisl AOCTYKeHUsI pe3y/ibTaTa U TaK Jajiee;

dbopMUpOBaHME W pa3BUTHE KOMITeTEeHIMMA OO0ydJarouuxcsi B 00/1laCTU HWCTIO/Ib30BaHUS
MHGOPMAaLIMOHHO-KOMMYHUKAI[MOHHBIX TEXHOJIOTHM, B TOM UYMC/ie 3HaHWM, YMEHWA U HaBbIKOB
paboTel ¢ wH(bOpMaIMel, MPOrpaMMUPOBaHUS, KOMMYHHMKAllUd B COBPeMEHHBIX LU(POBBIX
cpefiax B yCJIOBUSIX 0becrieueHust TH(GOPMALIMOHHOM 6e3011aCHOCTH JIMUHOCTH 00y4aroIerocs;

BOCTIMTAaHHE OTBETCTBEHHOTO0 W M30MpaTe/IbHOrO OTHOIIEHUS K MH(MOpMaIy C y4ETOM
MPaBOBbIX M STHUECKWUX AacreKTOB eEé pacripoCTpPaHeHWs, CTpPeM/IeHUsT K TIPOJOJDKEHUIO
obpa3zoBanusi B 065acTé MHPOPMALMOHHBIX TEXHOJIOTMA W CO3W/aTe/IbHOW [esITeTbHOCTH C
TpYMeHeHUeM CPe/ICTB MH(POPMAILMOHHBIX TeXHOJIOTUM.

WHdbopmaTtrika B OCHOBHOM 0011ieM 00pa30BaHUH OTPakaeT:

CYILIHOCTb WMH(OPMATUKU KaK HayyHOW [WCLUIUIMHBI, U3ydarolleill 3aKOHOMepHOCTU
NIPOTEKaHWs]T YU BO3MOKHOCTH aBTOMaTH3alud WH(GOPMAIMOHHBIX TPOLECCOB B Pa3/MUHbBIX
cucTeMax;

OCHOBHbIEe 00/1aCTU TIpUMeHeHUsT WHGPOPMATUKU, TIpexzae BCero HHGOpPMaI[HOHHbIE
TeXHOJIOTHH, yIIpaBJ/IeHUe U COLMabHYIO cdepy;

MeXJUCLIUTITMHAPHBIM XapakTep MH(POPMaTUKX U MH(OPMAaI[MOHHOU JlesTe/TbHOCTH.

V3yueHre WH(POPMATHUKK OKa3bIBaeT CYIIeCTBEHHOe BJ/MsSHHE Ha (OpPMHpPOBaHKeE
MHUPOBO33peHHs1 00y4aroIIerocs, ero >XU3HeHHYI0 TIO3ULIMI0, 3aK/IaZIbIBaeT OCHOBBI TIOHUMAaHUS
MIPUHLIMTIOB  (DYHKLIMOHUPOBAHUS WM UCIIO/Ib30BaHUS HH(GOPMAIIMOHHBIX TEXHOJOTMM Kak



Heo0X0/IMMOTO WHCTPYMEHTa TPAaKTUYeCKU JIOOOW [JesaTelbHOCTH W OJHOT0 W3 Haubosee
3HAUMMBIX TEXHOJIOTUUECKUX [OCTKEHWH COBPeMEHHOU LMBUIM3AMA. MHOTHe TpeJMeTHbIe
3HaHUSI U CTIOCOOBI [IeSITeTbHOCTH, OCBOEHHbIe 00YJalOLUUMUCS TIPU M3y4eHUU UH(OPMaTHKH,
HaXO/IAT TIpUMEHeHWe KakK B paMKax 00pa3oBaTe/lbHOTrO Tporiecca TPU W3yYeHHUU APYrUX
TpeJIMeTHBIX 00/1acTel, TaK U B UHBIX >KU3HEHHBIX CUTYAI[USIX, CTAHOBATCS 3HAUMMBIMU [IIsI
(hopMUpPOBaHUS KaueCTB JIMYHOCTH, TO €CTh ODUEHTHUPOBaHbI Ha ((OPMHUPOBAHKE MeTarpeIMeTHbIX
Y JINYHOCTHBIX Pe3y/IbTaTOB 00yUYeHUsI.

OcHoBHBIE 3a7aud  yuebHOro mipegmera «MHbopmatuka» — chopMHpOBaTL y
00yJaroIUXCs:

TOHMMaHWe TIPUHIUIIOB YCTPOMCTBAa W (YHKIIMOHWPOBAHUS OOBEKTOB I[M(PPOBOTO
OKpY)KeHWs, TIpe/iCTaB/ieHrss 00 WMCTOPUM W TEHJAEHIUSX pa3BUTUS WH()OPMATHKH TepHoza
11U poBOM TpaHCGhOPMALIMK COBPEMEHHOTO 00IIIeCTBa;

3HaHUSI, YMeHUsI U HaBBbIKA TPaMOTHOM TIOCTAHOBKY 3a/lau, BO3HUKAIOI[UX B IMPAKTUUECKOU
JesITeTbHOCTH, /ISt UX PEIIeHuUs C IIOMOIIbI0 MH(MOPMAIMOHHBIX TeXHOJ/IOTHH, YMEeHHUS U HaBBIKU
(hopmaM30BaHHOTO OTIMCAHUS TIOCTAB/IEHHBIX 3a/iay;

6a3oBble 3HaHUS 00 UH(POPMAILMOHHOM MOZe/TMPOBAHKH, B TOM YHC/Ie O MaTeMaTUYeCKOM
MO/Ie/TUPOBaHUH;

3HaHWEe OCHOBHBIX aTOPUTMHUECKUX CTPYKTYD W yMeHHe TIPUMEHSITh 3TH 3HaHUS ISt
TIOCTPOEHUSI a/ITOPUTMOB PeIIeHus 3a/1ay 110 UX MaTeMaTH4eCKUM MO/IeJIsM;

YMEHUsI U HaBBIKM COCTABJIEHWS MPOCTHIX MPOTPaMM 10 TIOCTPOEHHOMY a/JTOPUTMY Ha
O/THOM M3 SI3bIKOB ITPOTPAMMUPOBAHUS BICOKOTO YPOBHS,

YMeHUSI W HaBbIKM S(PQEeKTUBHOTO WCIIOJIb30BaHUS OCHOBHBIX TUIIOB TPUK/IAJHBIX
niporpamm (TIPUJIO’KeHUH) 0011[ero Ha3HaueHUs] U MH(POPMAI[MOHHBIX CUCTEM [IJIsl PelleHUs C UX
TIOMOIIIbI0 TIPAKTUYECKUX 3ajjau, Bja/ieHre 0a30BbIMM HOPMaMM WH(OPMALIMOHHOW 3THKH U
TipaBa, 0CHOBaMU UH(OPMAaLMOHHOM Oe3011acHOCTH;

yMeHHe TPaMOTHO WHTEpPIIPeTHPOBaTh pPe3y/bTaThl pelleHHs TPaKTUUYeCKUX 3a/au C
TOMOIIbI0  MH(MOPMAIMOHHBIX ~ TEXHOJIOTHM, TIPUMEHATb TIOJydeHHble pe3y/lbTaThl B
MIPAaKTUYeCKOH /IeATeTbHOCTH.

Lenmu v 3agaun m3ydeHWs MHPOPMATUKA HAa YPOBHE OCHOBHOTO 001jero obpa3oBaHUs
OTpeieNII0T CTPYKTYPY OCHOBHOTO COjlep)KaHWsl y4uyeOHOTo TipegMeTra B BHUZE CJIEAYIOIIAX
YeThIPEX TEMAaTUUeCKUX Pa3/ie/ioB:

1rdpoBasi r(paMOTHOCTb;

TeopeTHUYecKre 0CHOBBI MH()OPMAaTHKH;

aJITOPUTMBI U TIPOTPaMMHUPOBaHHUE,;

WHGOpPMaILMOHHbIE TeXHOJIOTHH.

Ha n3yuenue nadopmaTvk Ha 6a30BoM ypoBHe otBoauTcst 102 vaca: B 7 kmacce — 34 yaca
(1 yac B Hegem0), B 8 kmacce — 34 yvaca (1 uac B Hezienio), B 9 knacce — 34 vaca (1 yac B Hezieso).



COJEPXXAHUME OBYUYEHUSA
7 KJIIACC

Iudposast rpaMOTHOCTb

KoMmrbioTep — yHUBEpCabHOE YCTPOMCTBO 06paboTKY JaHHBIX

KowmribioTep — yHUBepcaibHOE BHIUMCIUTEIBHOe YCTPOKCTBO, paboTatolriee 1o MporpaMme.
Tumbl  KOMIbBIOTEPOB.  [EpPCOHA/NbHble  KOMIbIOTEpPbl,  BCTPOEHHble  KOMIIBIOTEPH,
CyTiepKOMITbIOTepbl. MOOWU/TEHBIE YCTPOKCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTepa U UX Ha3HaueHue. [Iporjeccop. OmnepatuBHas u
JI07ITOBpeMeHHasi TaMsAThb. Y CTPOICTBa BBO/ja U BbIBOJja. CeHCOPHBIN BBO/], JAaTYMKA MOOMTHHBIX
YCTPOMCTB, Cpe/iCTBa OMOMETPHUYECKOH ayTeHTU(UKALIHH.

Wcropusi pa3BUTHS KOMIBIOTEPDOB U TporpamMmHoro obecrieueHus. IlokosieHust
KoMIbtoTepoB. CoBpeMeHHbIe TeHeHL[UN Pa3BUTHsI KOMIIbIOTePOB. CyrepKOMITbIOTepbI.

[MapannenbHble BEIUMC/IEHUS.

[TepcoHanbHbBINM KoMMbIOTEpP. Ilpoljeccop M ero xapakTepucTHUKH (TakToBasi YacTOTa,
paspsifHoCcTh). OnepaTuBHas MamsTh. JJo/roBpeMeHHast MamsTh. Y CTPOMCTBA BBOJA U BBIBOJA.
OO0BEM XpaHHMMBIX JIaHHBIX (OTlepaTUBHAs TIAMSTH KOMITBIOTEPA, KECTKUM U TBEP0Te/TbHbIN IUCK,
TIOCTOSTHHAS TAaMSATh CMapT(OHA) ¥ CKOPOCTD IOCTYTIA JIJisl Pa3/IMUHbIX BH/I0B HOCHUTEIeH.

TexHuka 6€30TacCHOCTH U MpaBw/ia paboThl HAa KOMIIBIOTEpe.

ITporpamMMme! 4 jaHHBIe

[TporpammHoe obecrieueHre KommbloTepa. [IpukinagHoe mporpaMMHOe obecrieueHue.
CuctemHoe miporpaMMHOe obOecrieueHrie. CuCTeMbl MpOrpaMMHpOBaHusA. I[IpaBoBasi oxpaHa
mporpaMM W JlaHHBIX. becrijatHble W yclnoBHO-OecriiaTHble riporpammbl.  CBobOogHOe
MporpamMMHoOe o0ecrieueHue.

@aiinbl ¥ manku (kKaranoru). [IpuHLUTBI TTocTpoeHUs (alioBeIX cucTeM. [losHOe MMs
¢daiina (manku). Ilyte K caiiny (manke). Pabora ¢ caiilaMu W Katajnoramud CpejiCTBaMU
OrepaLiOHHOM CHCTeMBbI. CO3JjaHre, KOMMpOBaHue, riepeMellieHre, lepeMeHOBaHNe U y/jaleHue
(aitioB 1 manok (katasoros). Turnbl ¢aiiioB. CBoiicTBa ¢aityioB. XapakTepHble pa3Mepbl (aiiyioB
pa3MuHBIX TUMOB (CTpaHHWLla TeKCTa, S7eKTPOHHas KHHra, (ortorpadwusi, 3amvch IeCcHH,
BU/ICOK/IMTI, TIOJTHOMETPaXHBI (GUabM). ApxuBanus AaHHbIX. VIcrosb3oBaHWe TIpOrpaMM-
apxuBaTopoB. ®DaiinoBbiii MeHeakep. [Touck ¢aiiioB cpecTBaMu ONepaLiOHHON CUCTEMBI.

KomnbloTepHble BUPYCHI U pyrye BpeloHOCHBIe IporpamMmmsbl. [Iporpammsl [i/1s 3a1UThl OT
BHPYCOB.

KomrinroTepHslie cetr

O6BenuHeHre KOMIBbIOTEPOB B ceTh. CeTh VIHTepHeT. Beb-cTpanuiia, Beb-caidT. CTpyKTypa
azipecoB BeO-pecypcoB. Bpaysep. ITouckoBbie cuctembl. [Touck uHGbOpPMaLMK MO K/IHOUEBBIM
CJI0BaM M 110 u300pakeHut0. JJoctoBepHOCTh MH(OPMAL|H, TIoTydyeHHOH 13 IHTepHeTa.

CoBpeMeHHbIe CepBUCHI UHTEPHET-KOMMYHHUKALUM.

CereBoli 3THKeT, 0a30Bble HOPMBI WH(MOPMAI[MOHHOW STHKA W MpaBa mnpyd pabore B
WuTepHete. CTparerun 6e3omacHoro rnoeezieHus B VIHTepHere.

Teopernueckyie 0OCHOBBI HH()OPMATUKI

Wndopmaryis 1 vHGOPMAaIMOHHbIE TIPOLECCHI

WHdbopmaliyisi — 0JHO M3 OCHOBHBIX TTOHSTUM COBPEMEHHOU HayKu.

VHdopmauyss Kak CBeJleHWsl, IIpeJiHa3HaueHHble [ BOCIPUATHUS UeJIOBEKOM, U
vHpOpMaIUs Kak JlaHHble, KOTOpPble MOT'YT ObITh 06paboTaHbl aBTOMAaTH3MPOBAHHON CUCTEMOM.



JITMCKpPeTHOCTh /JaHHBIX. BO3MOXXHOCTB OTIMICaHHSI HETIPEPBIBHBIX 0OBEKTOB U MPOLIECCOB C
MIOMOILIbIO JUCKPETHBIX JAHHBIX.

MHbopMarioHHbIe TIPOLIECCHI — TIPOLIECCHI, CBsI3aHHbIE C XpaHeHHeM, TIpeoOpa3oBaHUEM U
repejauel JaHHbIX.

INpeacrarienvie uHboOpMaIpiu

CumBosi. Andaeur. MormmHocts andaButa. Pa3HooOpasue S3bIKOB W a/iaBUTOB.
EcrecTBeHHble 1 hopMasbHbIe A3bIKU. AihaBUT TEKCTOB Ha PyCCKOM si3bIKe. [IBOMUHBIN af(aBuT.
KosmuecTBO BCEBO3MOXKHBIX C/0B (KOZOBBIX KOMOMHALMI) (PUKCMPOBAHHOM [TMHBI B IBOMYHOM
andasure. [IpeobpasoBanue moboro andasuTa K ABOMUHOMY. KO/MUECTBO paslUYHBIX C/IOB
(bUKCMpPOBaHHOM [/TMHBI B anaBuTe onpezeéHHON MOLL{HOCTH.

KopupoBaHue CMMBO/IOB OIHOTO an(aBrTa C TOMOLLbIO KOJJOBBIX CJIOB B ZIPyroM asidaBuTe,
KO/I0Bast TaO/UIa, I€KOIUPOBAHHUE.

[Bonunblii kof. IlpencraBieHue [JaHHBIX B KOMIIBIOTEpe KaK TEKCTOB B [IBOMUHOM
angasure.

WudopmarionHelii 00bEM  AaHHBIX. BUT — MHUHHManbHas eAWHMLIA KOJIMUEeCcTBa
vH(pOpMaIy — JBOWYHBIA pa3psiA. EnunHuiel n3mepeHuss MHPOPMAIMOHHOTO 00bEéMa /JaHHBIX.
Bur, 0alit, kuiobalT, MerabaiT, rurabamr.

CKopocCTb Iepejjauu laHHbIX. EJMHULIBI CKOPOCTU TepefiauM JaHHBIX.

KopupoBanue TekcToB. PaBHOMepHbI KoJ. HepaBHOMepHbIi Koj. KogupoBka ASCII.
BocemubuTHbie KogupoBku. [Tonsitie o kogupoBkax UNICODE. [lekogupoBaHue COOOIeHH C
WCTI0/Ib30BaHMEM PaBHOMEPHOTO ¥ HEpaBHOMEPHOT0 Kozia. VIHpopMaroHHbIN 00bEM TeKCTa.

Vicka>xeHue MH(OpMaLUM NpU Nepezaye.

OOmiee mpejcTaBieHue O IM(PPOBOM TPeACTAB/IEHUN ayAWOBU3YaJbHbIX U JAPYTHX
HerpepbIBHbIX JAHHBIX.

KopmupoBanue 1iBeta. [[setoBbie Mosen. Mozens RGB. I'ny6una kogupoBanust. [Tanutpa.

PactpoBoe ¥  BeKTOpPHOe TmpefcTaBieHuWe  w300paxkeHwid. [lukcenb.  OueHka
MH(OpPMaIMOHHOr0 00bEéMa rpauecKx JaHHBIX /i1 pACTPOBOTO M300paskeHMsI.

Kopuposanue 3Byka. PaspsiHOCTb U yacToTa 3arnucu. KomyecTBo KaHaIoOB 3aIlvcCH.

Ol1leHKa KO/MYeCTBEHHbIX IapaMeTpOB, CBfI3aHHBIX C Tpe/CTaBleHWeM U XpaHeHUeM
3BYKOBBIX (Daii/ioB.

WHdopmMarvioHHbIe TeXHOJIOTHU

TeKCTOBBIE [JOKYMEHThI

TekcTOBBIE JOKYMEHTBI U MX CTPYKTYPHBIE 37eMeHThI (CTpaHuIla, ab3all, CTPOKa, CJIOBO,
CHMBO/I).

TeKCTOBBIM MpoLeCCOp — UHCTPYMEHT CO3JaHusl, pelakTUpPOBaHUs M (hopMaTUPOBaHUsA
TeKcTOB. ITpaBusia Habopa TekcTa. PefaktipoBanue Tekcta. CBoicTBa ciMBOIOB. IIIpudT. Turbl
mpucToB (pydsieHble, € 3aceUKaMH, MOHOILIUPHHHBIE). [Tomy)KUpHOe U KypCUBHOE HauepTaHHe.
CpoiicTBa ab3arleB: TpaHuWIbl, a03alHbIM OTCTYN, WHTepBasj, BbIpaBHMBaHHe. [lapameTpsl
cTpanuLbl. CTUIeBOe (popMaTHpOBaHUe.

CTpykTyprpoBaHue HMH(GOpPMAL[MM C TOMOILbIO CIUCKOB U Tabmui. MHOroypoBHeBble
criicku. [lob6aBneHue TabuL] B TEKCTOBbIE JOKYMEHTHI.

BcraBka m300pa’keHWM B TEeKCTOBbIe AOKyMeHThl. OOTekaHre W300pa’keHUM TeKCTOM.
BkitoueHue B TEKCTOBBIN JOKYMEHT Auarpamm, (GopMy/, HyMepalUy CTpaHUL], KOJOHTUTYJIOB,
CCBUIOK U [IPYTUX 3/1EMEHTOB.



[TpoBepka npaBonucanus. PacctaHoBka rnepeHocoB. I'o/10coBoi BBOA TekcTa. OnTuyeckoe
pacrno3HaBaHWe TeKCTa. KommbroTepHbIM mepeBos. Vcnosib3oBaHue cepBUCOB VIHTepHeTa asist
00paboTKH TeKcTa.

KommntorepHas rpaguka

3HakOMCTBO C rpaduyecKUMHM pefakTopaMu. PacTpoBble pucyHKU. Vcrmosib3oBaHue
rpauuecKux NpUMHUTHBOB.

Omnepanyy pelakTHPOBaHUsI TParuecKruxX 0ObEeKTOB, B TOM UKC/ie IIUGPOBBIX GoTorpaduii:
u3MeHeHWe pa3Mmepa, o0pe3ka, TMOBOpOT, OTpakeHWe, pabota c obsacTsmu (BbigesieHHUe,
KOTMPOBaHMe, 3a/IMBKa [JBETOM), KOPPEKLIYs 1IBeTa, IPKOCTH ¥ KOHTPACTHOCTH.

BektopHasi rpaduka. Co3fjaHve BEKTODHbIX PHCYHKOB BCTPOEHHBIMHU CpeJCTBaMU
TEKCTOBOTO TMpOlleccopa WM ApPyrux mnporpamMm (TipwiokeHui). [lobaBreHre BeKTOPHBIX
PUCYHKOB B JJOKYMEHTHI.

MynsTHMeJUiiHEBIe TTpe3eHTaLi

[MogroToBKa My/nbTUMeAUHHBIX Tipe3eHTarmid. Craiig. [lobaBieHue Ha CJiaiii TeKCcTa U
n300pakeHui. PaboTa C HECKOTbKUMHU C/TaliZIaMU.

Iob6apieHre Ha C/lai ayAMOBU3YaIbHBIX JAHHBIX. AHUMAIus. [ UIepCChIKU.
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TeopeTuuyeckyie OCHOBbI THPOPMaTHUKU

CucTeMbl CUMC/IeHUs

HenosuiuoHHble ¥ TO3WLMOHHbIE CUCTeMbl cuuciaeHus. AsdaBut. OcHoBaHUe.
Pa3pépHyTtas ¢opma 3anucu uucia. [lepeBoj B [JeCITUUHYHO CHUCTEMY uuCesl, 3allMCaHHBIX B
JPYTHX CUCTeMax CUMC/IeHUSI.

Pumckas cucrtema cumcieHus.

[BouuHasi cuctema cuucnenus. [lepeBon uenbix uucen B mipefenax or 0 go 1024 B
JIBOMYHYIO CUCTeMY cuucieHus. BocbMepuuHasi cucrteMa cuuciaeHus. [lepeBos uwmcen wu3
BOCbMEPUYHOM CHUCTEMBI B IBOMUHYIO U JIeCATUUHYIO CUCTeMbl U oOpartHo. [llecTHaaaTrepuuHast
cuctema cuucieHusi. [lepeBos uwWcen U3 I1IeCTHA/ALATEPUYHOM CUCTEMbI B [IBOMUHYIO,
BOCBMEPHUUHYIO U IeCITUUHYI0 CUCTEMBI U 00paTHO.

ApudmeTrueckre ornepaljiy B ABOUYHON CUCTEMe CUMCI/IEHUSI.

OneMeHTBI MaTeMaTU4eCKoM JIOTUKHU

Jlornyeckue BbICKa3biBaHMs. Jlornyeckue 3HaueHWsI BbICKAa3bIBAHUW. OjieMeHTapHble U
COCTaBHbIE BbICKA3bIBaHUS. JIorMueckye oreparyu: «i» (KOHbIOHKI[HS, JIOTHUECKOe YMHOXKEHHE),
«un» (OU3BIOHKIIMS, JIOTMUECKOe CJI0XKeHHe), «He» (JIorMueckoe OTpHilaHue). IIpuopuTer
noruveckux omepaiuii. OnpezesneHre UCTUHHOCTU COCTaBHOTO BbICKA3bIBaHUsI, €C/IM U3BECTHbI
3HaueHWsi MUCTUHHOCTU BXOJAILIMX B HEro 3/7eMeHTapHbIX BbICKa3biBaHUW. Jloruueckue
BbIpaKeHUs. [IpaBuia 3amucy JIOTMUECKWX BbIpakeHWU. IlocTpoeHre TabaMI] WCTUHHOCTH
JIOTUYECKUX BbIPAYKEHUM.

Jloruueckuie 37eMeHTbI. 3HAKOMCTBO C JIOTUUECKMMH OCHOBaMH KOMIIbIOTEPA.

AJropUTMEI ¥ IPOrpaMMHpOBaHUe

Vicnnonuvreny v a/iropyUTMeL. AJIrTOpUTMHUYECKHe KOHCTPYKLIMU

[Touatue anroputma. VcrosmHUTenyM anropuTMoB. AJITOPDUTM Kak IUIaH YIIpaBJ/IeHUs
WCIIOJIHUTEIEM.

CaoiictBa anroputMa. CriocoObl 3amucy anroputMa (C/I0BecHbBIH, B BUfie OJIOK-CXEMBI,
rporpamMma).



AnropyUTMHUUECKHe KOHCTPYKLIMH. KOHCTpYKIMs «ciefqoBaHue». JIMHEeHHBIH alrOpUTM.
OrpaHnueHHOCTb JIMHEMHBIX aJrOPUTMOB. HEBO3MOJKHOCTb TIPeJyCMOTPeTh 3aBHUCHMOCTb
TI0C/IeZJ0BaTeIbHOCTH BBINOJIHSIEMBIX IeWCTBUNA OT UCXO/JHBIX IaHHBIX.

KoHCTpyKIIUSI «BeTBIeHUE». TIOJIHASI U HeToJiHasi (opMbl. BhINoTHeHe W HEBBITIOJTHEHHEe
yCoBUsi (ACTUHHOCTD ¥ JIO)KHOCTH BbICKa3bIBaHMs). [IpocThie v cOCTaBHBIE YCIOBUSI.

KOHCTpyKIIMSI «ITOBTOPEHUS». LUK/IbI C 3a/JaHHBIM UYHCJIOM TIOBTOPEHWM, C YCIOBUEM
BBITIOJTHEHUs], C TIePeMeHHOM [MKJIA.

PaspaboTka 51 OpManbHOTO HCTIOHUTENS aArOPUTMa, MPUBOASAIIEro K TpeOyeMomy
pe3y/bTaTy TPH KOHKPETHBIX MCXOJHBIX [aHHBIX. Pa3paboTKa HeC/IOKHBIX aJrOpPUTMOB C
WCTI0/Ib30BaHMeEM IUKJIOB U BeTBJIEHHUH /1711 yTIpaBJieHus OpMaTbHBIMU UCTIOTHUTESIMHU, TAKUMHU
kKak Pob6ot, Yepenarika, YepT&KHUK. BhIMOHEHWe alrOPUTMOB BPYUYHYIO UM Ha KOMIIBIOTEpeE.
CuHTaKCUYeCcKHe U Jiorndeckue ook, OTKa3bl.

SI3BIK IIpOrpPaMMIPOBAHIS

f3pik  mporpammupoBanusi  (Python, C++, TIlackanb, Java, C#, IlIko/bHBIN
AnroputmMuueckuii SI3bIK).

Cucrema nporpaMMHpOBaHUS: PeJjaKTOpP TeKCTa IPOrpamMM, TPaHC/ISITOP, OT/IafuHK.

[TepemenHast: THII, UMs1, 3HaueHue. Llesnble, BelljeCTBeHHbIE M CMBOJIbHBIE TIepeMEeHHBIE.

OrmepaTtop mnpucBavBaHus. ApudMeTHUeCKre BLIDAKEHHS W TOPSIOK WX BBIUMC/IEHUS.
Ormeparuu ¢ LelbIM{ YMC/IaMU: 11eJIOYUCTIeHHOe [ieJieHre, OCTaTOK OT JieJIeHusl.

BetBnenus. CocTaBHble yC/IOBHS (3alMCh JIOTHUECKUX BbIPA)KEHUM Ha M3y4yaeMOM sI3bIKe
nporpaMMupoBaHust). HaxoxkeHre MUHMMyMa ¥ MakCUMyMa U3 ABYX, TPEX W UeTHIPEX UHCes.
PelreHre KBaIpaTHOTO YpaBHEHUs], UMEIOLL[ETO Bell[eCTBeHHbIe KOPHHU.

[uanoroBasi 0T/1a/iKa IPOrpamMM: MOILIAr0BOe BBITIOJIHEHHE, TIPOCMOTD 3HaUeHHH BeJTNUKH,
OT/Ia[J0YHBII BBIBO/], BLIOOP TOUKH OCTAHOBA.

Lvkn ¢ ycioBueM. AnroputM EBKnza A1t HaXoxKJeHrsl Hanbosbliiero o0Iero Aenuresst
[BYX HaTypasbHbIX unces. Pa3bueHne 3amucy HaTypaJbHOTO YMC/ia B MO3UL[MOHHOM CHUCTEMe C
OCHOBaHHEeM, MeHbILIUM WM paBHbIM 10, Ha oTAenbHbIE HUEPHI.

LIMK/ ¢ mepeMeHHON. AJITOPUTMBI TIPOBEPKH /IeTMMOCTH OJHOTO L{e/I0T0 YKC/Ia Ha JIPyroe,
TIPOBEPKH HaTypa/bHOTO YKC/Ia Ha MPOCTOTY.

OO6paboTka  CHMBOJIBHBIX  JaHHBIX.  CHUMBOJIbHBIe  (CTPOKOBBIE)  TepeMeHHbIe.
[TocumBonbHast 06paboTKa cTpok. [ToCUET UacTOThI MOSIB/IEHHUS] CUMBOJIA B CTPOKe. BcTpoeHHbIe
byHKIMM 17151 00pabOTKHM CTPOK.

AHa/m3 aropUTMOB

OrmpefiesieHrie  BO3MOXKHBIX pe3y/IbTaTOB pabOThl ajqropuTMa TpU JAHHOM MHOXKECTBE
BXO/IHBIX [JAHHBIX, OIpeZie/leHHe BO3MOXXHBIX BXOZHBIX [aHHBIX, TPUBOJSAIIUX K JaHHOMY
pe3ysbTary.
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Iudposasi rpaMOTHOCTb

I'nobanbHast ceTh VIHTEpHET U cTpaTeruu 6e30macHOro rnoBe/jeHNs B Hel

I'nobanvHasi cetb VHTepHeT. IP-ampeca y3moB. CeTeBoe XpaHeHHWe [aHHBIX. MeTO[bI
WH/IMBU/TyaIbHOTO U KOJUIEKTUBHOT'O pa3MellieHuss HOBoW uHpopmaiyu B ViHTepHeTe. Bosblime
JlaHHbIe (MHTEePHEeT-JAHHbIe, B YAaCTHOCTH JJAHHBIE COIUA/IbHBIX CETeH).

[Tousitne 06 MHMOPMAILMOHHOM 0e30IMacHOCTU. YTPo3bl MH(MOPMAI[MOHHOM 0e30IacHOCTH
npu pabote B T00anbHONM CeTH MW MeTO/bI TPOTHBOJEHCTBUS UM. IIpaBuia Ge3omacHo



ayTeHTU(pUKalu. 3aiura JdyHo uHdopMmauuu B UHTepHeTe. be3omacHble cTpaTeruu
noBeZieHusi B VHTepHeTe. [IpenymnpexkaeHre BOB/IeUYEHHsS B JeCTPYKTUBHBbIE W KPUMHHAIbHbIE
(hopMbI ceTeBOM akTUBHOCTHU (KMOepOY/UTUHT, (DUILKHT U ApyTHe (JOPMBI).

Paborta B uH(OpMaLOHHOM IPOCTPAHCTBE

Buper gesrensHocTr B VIHTepHeTe, WHTEPHET-CEPBUCHI. KOMMYHHKAI[IOHHbIE CEPBUCHI
(mmouroBasi cimy0a, BUE0-KOH(EPEHII-CBA3b U JIDYTHe), CIpaBOYHbIe CAYKObI (KapThl,
paCIMCaHus U JpYyrue), TIOMCKOBBIE CITyKObI, C/Ty>KObI 0OHOB/IEHMSI TIPOrPAMMHOTO 00ecrieueHust
u apyrve cayk0b1. CepBUCHI TOCYIapCTBeHHBIX yoiiyr. ObmayHblie XpaHuniLia faHHbIX. CpeacTBa
COBMECTHOU pa3paboTKu 10KyMeHTOB (OHsaiiH-oduckl). [IporpaMmHoe obecrieueHre Kak BeO-
CepBHC: OHJIAWHOBbIE TEKCTOBbIE U Irpaduueckrie pelakTopbl, CpeJjbl pa3paboTKM MPOrpamMM.

TeopeTnueckyie 0OCHOBbI HTH(POPMaTHUKH

Mo/iemvipoBaHye Kak MeTo/, TI03HaHUsS

Mogenb. 3ajauu, pelllaeMble C TIOMOIIbIO MOAenupoBaHus. Knaccudbukalmu momeneid.
MarepuasnbHble (HaTypHbIe) ¥ HH(OpPMaL[OHHbIe MOZem. HerpepbiBHbIE U AVCKPETHbIE MO/IeIH.
Wmuranmonssle Mogend. Urposele moziend. OLjeHKa afleKBaTHOCTH MOJENN MOJe/UpyeMOMY
00BEKTY U Lie/IsIM MOZIeTUPOBaHMUSI.

Tabnuyneie mogemu. Tabsvia Kak rpefcTaBieHre OTHOIIEHHS .

Ba3sel ganHbix. OTOOP B TabsHIle CTPOK, Y/I0B/IETBOPSIOIINX 3a[JdHHOMY YC/IOBHIO.

I'pad. BepimHa, pedpo, myts. OpueHTHPOBaHHbIE U HEOPHUEHTHPOBaHHbIe rpadel. [mvHa
(Bec) pebpa. BecoBas Matpuria rpada. [nuHa TIyTH MeXAy BepuidHamu Tpada. Ilowmck
onTUMabHOTrO TIyTH B rpade. HauanbHasi BepivHa (MCTOUHWK) U KOHeUHasl BepIiMHa (CTOK) B
OpHeHTUPOBaHHOM rpade. BbrumciieHre KOMWYecTBa TyTell B HAlpaB/ieHHOM aldKIAYeCKOM
rpade.

Hepeso. Kopens, BepivHa (y3en), muct, pebpo (ayra) gepesa. BoicoTa gepeBa. [Toazepeso.
[Tpumeps! UCTOB30BaHM JepeBbeB. [lepeb0p BapuaHTOB C IIOMOILBIO /lepeBa.

[ToHsiTie MaTeMaTHuecKoW Mofeny. 3ajiaud, pelliaeMble C TOMOILBI0 MaTeMaTHUecKoro
(KoMTIBIOTEPHOT0) MOZepoBanus. OTaMure MaTeMaTHYeCKOW MOZeNd OT HAaTyPHOU MOZeu U
OT CJIOBECHOTO (/TMTEePaTypHOT0) OTIMCAHKUS 0ObEeKTa.

OTanbl  KOMIBIOTEDHOTO ~ MOJIeIMPOBAHMS:  TIOCTAaHOBKA  33/j@aud,  IIOCTPOEHHe
MaTeMaTHYecKOM  MoOJie/id, TIporpaMMHasi  peanv3aljis, TeCTHPOBaHWe, IPOBeJleHHUe
KOMITBIOTEPHOTO SKCTIIepUMEHTa, aHa/li3 ero pe3y/IbTaToB, YTOUHEHHe MOZEeH.

AnropuTMEI 4 IIPpOrpaMMHUpOBaHue

Pa3paboTKa aJTOpUTMOB M POrpamMm

Pa3buenne 3agaun Ha moz3afaud. CocTaBieHWe aarOpuTMOB UM TIPOTPpaMM  C
WCIIO/Tb30BaHMEM BeTB/IEHWM, LIMKIOB M BCIIOMOTATe/bHBIX aJrOPUTMOB [l yIIpaBJIeHUs
ucronHuTesneM PoOOT WA IDYTUMM UCIIOJTHUTENISIMH, TaKUMH Kak Uepernaiika, UepTé&XHUK U
JOPYTYIMHU.

Tabmunble BemnuuHbl (MaccuBbl). OpgHOMepHBle MaccuBbl. CoOCTaB/ieHHe W OT/IafiKa
TIpOrpamM, peay3yoLUX TUTIOBbIe a/lrOpPUTMbI 00pabOTKU OJHOMEPHBIX UHCIOBLIX MAaCCHBOB,
Ha OJIHOM U3 s3bIKOB mporpammupoBanus (Python, C++, IMackans, Java, C#, IIIKonbHBIM
ANropuUTMHUECKH $I3BIK): 3alo/IHEHWe UKMC/IOBOTO MacCHBa C/IyYaliHBIMM UYHCIaMH, B
COOTBETCTBUM C (hOpMyJION WM MyTEM BBOJIA UMCeN, HaXOXKJeHHe CyMMbl 3/IeMEHTOB MacCHBa,
JMVHEMHbIM TOMCK 33/laHHOTO 3HaueHWs B MacCHBe, TIOACYET S7eMEHTOB MacCHBa,
YIOBJIETBODSIFOIUX 33/JAHHOMY YC/JIOBHIO, HaXOXK[eHHe MHWHMMaIbHOrO (MaKCHMasbHOIO)
3/1leMeHTa MaccuBa. COpTMPOBKA MacCHBa.



O6paboTKa TIOTOKa [JAHHBIX.  BBIYMCIEHHWE  KOJIWYeCTBa, CyYMMBI,  CPeIHEro

apu(mMeTHUeCKOTO, MUHUMabHOTO u MaKCHMabHOTO 3HaueHUst 3/1eMeHTOB
M0C/1e[J0BAaTe/TbHOCTH, YAOB/IE€TBOPSIOLIMX 3aJdAHHOMY YC/IOBUIO.
Y1ipaBiieHue

Ynpaenenue. CurHan. O6parHasi cBsi3b. [loslyueHre CHTHANOB OT I[U(POBBIX [JaTUUKOB
(kacaHus1, pacCTOSIHUS, CBeTa, 3ByKa U Apyroro). [IpuMepsl NCOMb30BaHMs TIPUHLUIIA 00paTHOM
CBSI3M B CUCTeMaXx yIpaB/IeHHs TEXHUIeCKUMU YCTPOWCTBAMU C TIOMOIIIBIO JaTYMKOB, B TOM UHC/IE
B POOOTOTEXHUKE.

[Tprmeps! poOOTHU3MPOBAHHBIX CUCTEM (CHCTeMa yIpaB/eHus JBIKeHNeM B TPAHCIIOPTHOM
cucTeMe, CBapOYHasi JIMHUSI aBTO3aBO/ja, aBTOMATU3MPOBAHHOE YTIpaB/ieHWe OTOIJIEHHEM JI0Ma,
aBTOHOMHasI CHCTeMa YIpaB/IeHHsl TPAHCIIOPTHBIM CPeJICTBOM U JIDYTHE CUCTEMBI).

WndopmarioHHbIe TeXHOIOTUH

ONeKTPOHHBIE Ta6/ILIBI

[TousiTvie 06 37€KTPOHHBIX Tab/MLax. THUIbI JaHHBIX B siUelKaxX 371eKTPOHHOW Tab/MLIbI.
PenaktipoBanue 1 opmarrpoBaHue Tabsui]. BerpoeHHble GyHKIMK /11 TIOMCKA MakKCUMyMa,
MHHMMYMa, CYMMbI M cpefHero apudmeTrnueckoro. COpTUPOBKAa JaHHBIX B BbI€JIEHHOM
Juanasone. [ToctpoeHue auarpamMm (rcTorpaMMa, KpyroBasi iiarpaMmma, ToueuHast iiarpaMma).
Bribop THMa AriarpaMmei.

[Tpeo6pa3oBanue Gopmysn rpu KonupoBaHuu. OTHOCHUTeNbHas!, abCOMFOTHAs ¥ CMelllaHHast
azipecariysi.

YcnoBHBIE BBIUMC/IEHHUS B 37€KTPOHHBIX Tabiurjax. CyMMHpOBaHHe U TIOACUYET 3HAYEeHHH,
OTBEYAIOLUX 3a/laHHOMYy ycioBui0. O6paboTka Oosbiix HAOOpPOB JaHHBIX. Yuc/IeHHOe
MO/Ie/TUPOBaHKe B 3/IeKTPOHHBIX Tab/IHLIax.

VHdopmalioHHbIe TeXHOIOTUM B COBPEMEHHOM 006I1iecTBe

Posib MH(GOPMAI[MOHHBIX TEXHOJIOTHUM B Pa3sBUTUM 3KOHOMHKHM MHpA, CTPaHbl, pervoHa.
OTKpbIThIE 0Opa3oBaTenbHbIE PECYPCHI.

[Tpodeccuu, cBsizaHHBIE C UHHOPMATUKON U MTH(POPMaI[MOHHBIMU TEXHOJIOTUSIMU: BeD-/113aliHeD,
MPOTPaMMHUCT,  pa3paboTuMK MOOWIBHBIX  TPWIOKEHWH, TeCTUPOBILMK, apXUTEKTOP
MpOrpaMMHOro obecrieueHus], CrIel{UasIiCT 110 aHa/IM3Y JJaHHbIX, CUCTeMHBIN aZIMUHUCTPATOP.



ITNTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMEI 11O NTHO®OPMATHUKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

[TnaHupyemble pe3y/bTaThl OIMMPAIOTCS HA BeAyIWe IieJieBble YCTAHOBKU, OTPaKarOIUN
OCHOBHOM, CYIIIHOCTHBIM BK/Ia/] M3yuaeMOU MPOrpaMMbl B Pa3BUTHE TMUHOCTH 00yJaroIerocs,
UX CoCcoOHOCTH C UCTIOIb30BaHHEM 000pyI0BaHKeM 1ieHTpa 0Opa3oBaHus «Touka pocTa.

N3yueHre MH(POPMAaTHKKA Ha YPOBHE OCHOBHOTO 00Iiero oOpa3oBaHUSI HamnpaBjieHO Ha
JOCTYO>KeHHe OO0YyJalolUMUCS JIMYHOCTHBIX, MeETarpeJMeTHbIX W TIPeJMETHBbIX pe3y/bTaTOB
OCBOEHMs CojiepKaHust yueOHOTO rpeMeTa.

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3y/bTaThl MMEIOT HAalpaB/IeHHOCTb Ha pellleHWe 3a/lad BOCIHTaHWS,
Pa3BUTHS U COL[MA/H3AI[MMA 00YUarOIIUXCs CpeJiICTBaMU yueOHOro TpeiMeTa.

B pe3ynbrare u3yueHusi UHGOPMATUKA Ha YpOBHEe OCHOBHOTO 0Oiriero oOpa3oBaHuUs y
obyuarorjerocsi 6yyT chhopMHUPOBAHBI C/IeIVIONME TUUHOCTHBIE Pe3y/IbTaThl B UAaCTH !

1) maTpUOTHUYECKOTO BOCTIUTAHUS:

1[eHHOCTHOE OTHOIIIeHWe K OTeueCTBeHHOMY KY/JIbTYPHOMY, UCTOPHUUECKOMY U HayuHOMY
Hac/leivio, TIOHUMaHWe 3HaueHus1 MHQOPMaTUKK KaK HayKd B ’KU3HU COBPEMEHHOTO 00IIecTBa,
BJIaJIeHUe JOCTOBEPHOU MH(bOopMariuel 0 repejoBbIX MUPOBBIX M OT€UeCTBEHHBIX JOCTKEHUSIX B
obnactu MHPOPMATHKKM W WH(POPMALIMOHHBIX TEXHOJIOTUM, 3aWHTEPECOBAHHOCTh B HAYUHBIX
3HaHUSX O I[UPPOBOYM TpaHCHOPMALMK COBPEMEHHOTO 00IIeCTRa;

2) AYXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

OpHeHTal[usl Ha MOpasbHble LIEHHOCTH W HOPMbI B CHUTYallUssIX HPaBCTBEHHOTO BbIOOpa,
TOTOBHOCTH OL|eHMBATh CBOE TMOBe/leHHMe W TOCTYIKH, a TakKe TOBeJieHHe U TIOCTYIKHU APYTUX
JIIOfIell C TO3WIMM HPABCTBEHHBIX W TIPABOBBIX HOPDM C YYETOM OCO3HAHHUSI TIOC/TE[CTBUN
MOCTYIIKOB, aKTUBHOE HETIPUSITHE aCOIMaIbHBIX TIOCTYITKOB, B TOM uuc/ie B VIHTepHeTe;

3) rpa)kaaHCKOro BOCITUTAHUS:

Mpe/iCTaB/ieHHe O COLIMAJbHBIX HOpPMax M TMpaBWIaX MEXJIUUYHOCTHBIX OTHOIIEHWH B
KOJUIeKTHBE, B TOM UHCJIe B COLMA/IBHBIX COO0IecTBax, CcOO/0ieHre TipaBr/l 6€30MmacHOCTH, B
TOM UYKCJle HaBBIKOB 0e30T1aCHOTO TTOBe/IEHUs] B MHTepHeT-Cpe/ie, TOTOBHOCTb K Pa3HOOOpa3HOM
COBMECTHOM [IeATe/IbHOCTH TPHU BBLITIOJTHEHWM Y4YeOHBIX, TO3HaBaTe/bHBIX 3a/jad, CO3JaHUU
yueOHBbIX MPOEKTOB, CTPeM/IeHWe K B3aUMOIIOHMMAaHWIO M B3aUMOIIOMOILM B TIPOL[eCCe 3TOU
yueOHOMU ZieaTeTbHOCTH, TOTOBHOCTh OIIeHHWBATh CBOE MOBe/[eHHe W MOCTYIKU CBOMX TOBapHIIeH
C TIO3UI[UW HPABCTBEHHBIX 1 TIPABOBBIX HOPM C YUETOM OCO3HAHUS TIOC/IeICTBUH TTOCTYITKOB,;

4) 11eHHOCTeH HayYHOTO MO3HAHUS:

c(hOopMHUPOBaHHOCTD MUPOBO33pDeHUEeCKMX  TIpeJiCTaBIeHui 00 rH(popMarmy,
VHGOPMAIMOHHBIX — Tpolleccax W HMH(OPMAI[MOHHBIX  TEXHOJIOTHSIX, COOTBETCTBYIOILUX
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W 00IIIeCTBEHHOM MPAKTHUKK U COCTABJISIFOLIUX 0a30BYIO
OCHOBY /1J151 TOHUMAaHH$I CYIIIHOCTH HayYHOUM KapTHHBI MHPa;

MHTepeC K OOyueHWIO W TIO3HAHHIO, TH0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camoo6pa3oBaHNI0, 0CO3HAaHHOMY BbIOOPY HarpaB/IeHHOCTU U YPOBHS 00yUeHUsI B lalbHeHIIeM,;

OBJIaZileHe OCHOBHBIMU HaBbIKAMU HCCJIeI0BaTe/bCKOUW [1eSTe/TbHOCTH, yCTaHOBKAa Ha
OCMBIC/IEHWe OTIbITa, HaOJOZIeHNH, TIOCTYIIKOB UM CTPeMJIEHHe COBEpIIIeHCTBOBATh ITyTH
JIOCTHYKeHHUsI UHIUBUAYATbHOTO Y KOJIJIEKTUBHOTO 0J1aromnosyuus;

chOpMHUPOBAaHHOCT ~ MH(GOPMALIMOHHOM  Ky/AbTYpbl, B TOM  4YKWC/JIe  HaBbIKOB
CaMOCTOATEeIbHOU paboThl C yueOHBIMHM TeKCTaMH, CIIPaBOUYHOM JIMTepaTypou, pa3HOOOpa3HbIMU
cpeAcTBaMU MH(OPMAIIMOHHBIX TEXHOJIOT UM, a TAK)Ke YMEeHUsI CAMOCTOSITe/TbHO OTIPe/IeJISTh LIeh



cBoero o0yJeHus1, CTaBUTh U (OPMyIMPOBATh 1yisi ceDst HOBBIE 3a/1auu B yuéOe U TI03HaBaTe/TbHON
JieATe/IbHOCTH, Pa3BUBaTh MOTHUBBI M UHTEPEChI CBOE M03HaBaTeIbHOH JeATeTbHOCTH;

5) ¢dopMupoBaH¥s KY/JIETYPEI 3J0POBbS:

0CO3HaHWe LIEHHOCTH JKU3HH, OTBETCTBEHHOE OTHOLIEHHe K CBOEMY 3[I0POBbIO, YCTaHOBKA
Ha 3/I0pOBbIN 00pa3 >XW3HW, B TOM UYWC/Ie W 3a CUET OCBOEHUsS W COOMO/eHHsT TpeOOBaHWIA
Oe30macHOM 3KCIUTyaTaly CPe/ICTB MH(OPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

6) TpyZOBOTO BOCITUTaHUS:

VHTepecC K MpaKTUUeCKOMy H3y4eHHIO rpodeccuii 1 Tpyja B cdepax rnpodeccuoHanbHOM
JeATeNIbHOCTH, CBSI3aHHBIX C WH(GOPMATUKOW, MPOrpaMMUPOBAHHEM MW WHQPOPMALMOHHBIMU
TeXHOJIOTUSIMH, OCHOBAHHBIMHU Ha [JOCTIDKEHHSX HayKU MH(GOPMATHKU M HAyYHO-TEXHUYECKOTO
TIporpecca;

OCO3HaHHBI BBIOOD W TOCTPOEHHE WHIVBUAYaJbHON TpaeKTopud oOpa3oBaHUs U
YKU3HEHHBIX TIJIAHOB C YYETOM JIMUHBIX U 0OIIIeCTBEHHBIX MHTEPECOB U MOTPeOHOCTeH;

7) KOJIOTHUeCKOT0 BOCITUTAHHS:

0CO3HaHHe 7100a/IbHOTO XapaKkTepa SK0JIOTMYeCKHX 1MpobsieM U MyTed UX pelleHus], B TOM
Yucsie C y4ETOM BO3MOXKHOCTeH MH(OPMAIMOHHBIX 1 KOMMYHHKALIMOHHBIX TeXHOIOTH;

8) amanraipu 0Oywarolerocs K HM3MEHSIOIIMMCS YC/IOBUSM COLMAILHOM U TIPUPOJHOMN
cpefpbl:

OCBOEHHE OOYUalOIIMMKCS COLMAJbHOTO OIbITa, OCHOBHBIX COIMAJbHBIX — DOJIeH,
COOTBETCTBYIOIIMX BeAyIled [esTeJbHOCTH BO3pacTta, HOPM M IpaBWI OOIIeCTBEHHOrO
noBe/ieHusi, pOpPM COLIMAIBbHOM >KU3HH B TPYIIIAxX U COOOIIeCTBaX, B TOM UHC/Ie CYyIIeCTBYIOIIUX
B BUPTYa/IbHOM IIPOCTPAHCTBe.

METAIIPEAIMETHBIE PE3YJIbTATHI

MertanpeMeTHble pe3y/bTaTbl OCBOEHHsl TpOrpaMMbl MO HH(OpMaTHKe OTpa’karoT
OBJafieHre YHUBepCalbHbIMU y4eOHBIMU JeCTBUAMU - NI03HaBaTe/IbHBIMHY,
KOMMYHHUKaTUBHBIMH, PerY/ISITHBHBIMU.

ITo3HaBaTe/bHbIE YHUBEPCA/IbHBIE YueOHbIe AeiCTBUS

Ba3oBbie joruyeckuie AelCTBUS:

yMEHHWe OMpeje/isiTh TOHATHS, CO3JaBaTh O00O0OIeHUs, yCTaHAB/IMBAaTh AHATIOTHH,
KIacCU(UIMPOBATh, CAMOCTOSATE/ILHO BbIOMpATh OCHOBAHWS W KPUTEPHHU [ KIacCU(BUKALWH,
yCTaHAaB/IMBaTh TPUUMHHO-C/IE/ICTBEHHbIE CBSI3M, CTPOUTH JIOTUUECKHE PpaCCYK[eHUs, JeaaTh
YMO3aK/toueHus1 (MHAyKTUBHbIE, /IeJYKTUBHbIE U 110 aHA/IOTUX) U BBIBO/IBI;

yMeHHe CO03/]aBaTh, PUMEHSITh ¥ TIPe0Opa30BbIBATh 3HAKU U CUMBOJIbI, MOZIE/IA U CXEMbI
JJ1s1 pellieHust yueOHbIX U TT03HaBaTe IbHBIX 33/]au;

CaMOCTOAATE/IbHO BbIOMpaTh CrocoO peleHust yueOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapUaAHTOB pelleHus], BLIOMpaTh Hanbosiee MoAXO/AIIUN C yUETOM CaMOCTOSITE/TbHO BbIJIe/IEHHBIX
KPUTEPHEB).

Ba3oBble uccefoBaTe/IbCK1e AeHCTBUS:

(bopMyIMpoBaTh BOMPOCHI, (PUKCUPYIOIIME pa3pblB MEXY peasbHbIM M >KelaTelbHbIM
COCTOSTHUEM CUTYal[UH, 00BEKTa, U CAMOCTOSITE/TbHO YCTAaHABIMBATh KCKOMOE U [JAaHHOE;

OlLIeHMBaTh HAa TPHMEHMMOCTh W JOCTOBEPHOCTb WMH(OPMAIIMIO, TMOJYYEHHYIO B XO[Ie
WCC/IeZIOBaHMUSI;



NIPOTHO3MPOBaTh BO3MOJKHOE [a/ibHelilllee pa3BUTHE TIPOLIECCOB, COOBITUH W HX
TIOC/IeZICTBUS B @HAJIOTHUHBIX WM CXOJHBIX CUTYAL[UsIX, a TAKXKe BBIJBUTaTh MPeATI0JI0KeHHs 00
VX Pa3BUTHU B HOBBIX YC/IOBUSIX U KOHTEKCTax.

PaboTa c uHdpopmarpeii:

BBISIBJISITH IeULIAT WHPOPMALMH, JAHHBIX, HEOOXOJUMBIX /IS pellieHUsl TOCTaBIeHHON
3ajauu;

NIPUMEHSATh pa3/iyHble MeTOAbI, MHCTPYMEHThI W 3alpochl TP TOWCKe W 0TOope
MH(OPMaIMy WK JaHHBIX U3 HCTOUYHUKOB C YUETOM TIPeZ/I0KeHHOH yueOHO 3a/jaun ¥ 3a/laHHbIX
KpPUTEpHEB;

BbIOMpaTh, aHaIM3MPOBaTh, CHCTEMAaTH3WPOBATb W HWHTEPIIPETHPOBATh HMH(OpMaLIo
Pa3/IMUHBIX BU/IOB U ()OPM TIpe/ICTaB/IeHNS,

CaMOCTOSITENIbHO BBIOMpATh OMTUMAaNbHYIO (GOpPMY TpeAcTaBieHUs WHPOpPMaLd M|
WITIOCTPHPOBATh pelllaeMble 3alauil HeCJOKHBIMU CXeMaMH, AvarpaMMaMi, WHOW rpadukoi u
UX KOMOMHAL[USMU;

OLIeHMBaTh HAAE&KHOCTh MH(OpPMALIMK TI0 KPUTEpUsIM, TIPeJJIO’KEeHHbIM YUYUTelIeM WM
copMyTMpPOBaHHBIM CaMOCTOSITENTBHO;

3¢ deKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBaTh UH(OPMALUIO.

KoMMyHHKaTHBHbIE YHUBEPCA/IbHBIE yueOHbIe AelCTBUS

OO6ienue:

COTIOCTABJISATh CBOM CYK/I€HHUSI C CY)KJEHUSIMHU APYTUX YUaCTHUKOB /IMajIoTa, 0OHApY>KUBATh
pasnuure U CXO/ICTBO TMO3ULWH;

nyOMMYHO  TIPEACTAB/SATh  pe3y/bTaThbl  BBITIOJIHEHHOTO  OMbITa  (3KCIepUMEeHTa,
HCC/IeIoBaHUs], TIPOEKTA);

CaMOCTOSITeNIbHO BBIOMpaTh (hOpMaT BBICTYIUIEHHS C YUETOM 3afay [pe3eHTalud |
0COOeHHOCTeH ayIMTOPUH U B COOTBETCTBUU C HUM COCTABJISAThH YCTHBIE M TUCbMEHHbIE TEKCTHI C
UCIT0/Ib30BaHUEM WJUTFOCTPAaTUBHBIX MaTepHasioB.

CoBMecCTHast eATeIHOCTE (COTPYAHUYECTBO):

TOHMMAaTb U WMCIO/Ib30BaTh MPEUMYIeCTBa KOMaHJHON W WH/WBUAYaIbHOW paboThl MpU
pelleHnH KOHKPETHO! 1po06JieMbl, B TOM UHC/Ie TTPY CO3/1aHUH MHPOPMALIMOHHOTO TIPO/IYKTA;

TIPUHUMATh 1[eJlb COBMECTHOW WH(OPMALIMOHHOW JAeATeNlbHOCTH Mo cOopy, o6paboTke,
niepeziave, popManu3aluy MHGOPMaIY, KOJIEKTUBHO CTPOUTH JIEMCTBHS TI0 €€ JOCTHKEHUIO!
pacripefienaTh POy, JOTOBapUBaThCs, 00CY)KIATh MPOLIeCC ¥ pe3y/IbTaT COBMECTHOU paboThl;

BBITIOJTHATb CBOKO 4acTh paboThl ¢ MHGOpMAarved Win WHPOPMALMOHHBIM TPOJYKTOM,
JOCTUTasi KAUeCTBEHHOTO pe3y/ibTaTa 1o CBOeMY HarpaBJieHHI0 ¥ KOOPIUHUPYS CBOU JeHCTBHUS C
JOPYTUMHU YleHaMU KOMaH/bI;

OL|eHHBATh KaueCTBO CBOEro BKJIaza B 00LMi HH(GOPMaLMOHHBINA MPOJYKT 110 KPUTEPHSIM,
CaMOCTOSITeTIbHO C(HOPMY/TUPOBAHHBIM y4aCTHUKAMU B3aUMO/I€HCTBYS;

CPaBHUBATH pe3y/bTaTbl C WCXOJHOM 3a/jaueli M BKJIAJ KaKIOrO0 ujleHa KOMAaHJbI B
JOCTYDKEHWEe De3y/lbTaToB, pa3fiesisiTb chepy OTBETCTBEHHOCTU W TMPOSIB/STH T'OTOBHOCTH K
TIpe/J0CTaB/IeHHUI0 OTYETA TTepe/] TPYIIOH.

PerynsTHBHbBIE YHUBEpPCA/IbHEIE YUeOHbIe JeHCTBHS
CamoopraHusarys:
BBLISIBJISITH B )KU3HEHHBIX U Y4eOHBIX CUTYaIUsIX IP0o0/ieMbl, TpeOyroliie peleHus;



OPMEHTHPOBATLCSI B PA3/IMUHBIX TOAXO0JAaX K TPUHSATHIO pelleHud (MHAWBHUIYaIbHOE
TIPUHSATHE PEIleHUH, IPUHSATHE PellleHUH B TPYTIIe);

CaMOCTOSITE/ILHO COCTaBJISITh a/JTOPUTM pellleHus 3a/lauu (MM ero uacTb), BbIOMpAaTh
croco6 pemieHWst y4eOHOW 3a/jaud C YUETOM MMEIOIIUXCS PECYypCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHPOBaTh Ipe/jlaraeMble BApHAHThI PelleHHH;

COCTaB/ISATh TUIaH JeHCTBUM (T71aH peasvM3aljii HaMe4YeHHOTO aJrOpUTMa peLIeHwust),
KOPPEKTHUPOBATh TPe/JI0KEeHHbIN a/TOPUTM C YUETOM TIO/TyYeHHsI HOBBIX 3HaHWH 00 M3yyaeMoM
o0OBbeKTe;

Jiefiatb BbIOOP B YCIOBUSIX MPOTUBOPEUMBOW MH(OPMAIy U OpaTb OTBETCTBEHHOCTH 3a
peleHue.

CamokoHTpob (pedurekcus):

B/IaJieTh CI1I0co6aMM CaMOKOHTPOJIs, CAMOMOTHUBALIMU U pediekcry;

[laBaTh OLIeHKY CUTYALMU U TIpeZjiaraTh IylaH eé u3MeHeHus;

YUMTBHIBATh KOHTEKCT U MPeJBU/ETh TPYAHOCTH, KOTOPbIe MOT'YT BO3HUKHYTH ITPY PellleHNN
yueOHOM 3a/1auy, a[jaNITHPOBaTh pellieHre K MeHSIOIIMMCS 00CTOsTeTbCTBaM,

OOBSCHATL TIPUUMHBI JOCTYDKeHUs (HeJOCTIDKEeHHs) Ppe3ylbTaToB HH(GOPMALMOHHOM
JieATe/IbHOCTH, [laBaTh OLIeHKY TNPUOOpPETEHHOMY OIBITY, yMeThb HaxO/JWTb IO3WTHBHOE B
MPOU30ILIe/IIeN CUTyalluH;

BHOCUTb KOPPEKTHBBI B /IeSITE/IbHOCTh HA OCHOBE HOBBIX 0OCTOSITENILCTB, M3MEHUBILUXCS
CUTYalWid, yCTaHOBJIEHHBIX OLIMOOK, BO3HUKIIINX TPYAHOCTEH;

OLIEHMBATh COOTBETCTBUE Pe3y/bTaTa e/ U YC/IOBUSIM.

3MOILMOHA/ILHBIN UHTEJIIEKT:

CTaBUTH cebst Ha MECTO AIPYTOTo uesioBeKa, TOHMMATh MOTHUBbI M HAMEPEeHHUs IPYToro.

IMTpunaTHe cebs U APyrux:

0CO3HABaTh HEBO3MOKHOCTb KOHTPOJIMPOBATh BCE BOKPYI JaKe B YC/IOBHSIX OTKPBITOTO
JIOCTYyTIa K JIF00bIM 00BEMaM UH(POPMALIHH.

IMPEAMETHBIE PE3YJIBTATBI

K xoH1y 00yuenus B 7 k1acce y obyuarorjerocst 6yyT copMHUPOBaHbI CIeAYIOIIe yMeHMS:

TMOSICHSITh Ha TpUMepax CMBIC/ TIOHATUHN «MH(OpMaLMsa», «MH()OPMaIMOHHBIN TIPOL{eCC,
«06paboTka nHbopMarn», «XpaHeHre WHHOPMAaLUKY, «TepeJaua UHHOpMaLum,

KO/IMPOBaThb M [eKOAMPOBaTh COOOIIeHUs MO 3a/laHHbIM IIpaBW/IaM, [[eMOHCTPHUPOBATh
TIOHMMaHKe OCHOBHBIX TIPUHLWIIOB KOAWPOBAHUSI MHPOPMALIMK Pa3TMuHOM MPUPO/IbI (TEKCTOBOH,
rpaduuecko, ayauo);

CPaBHMBATh JJIMHBI COOOIIEeHMH, 3alMCaHHBIX B Pas/MYHbIX andaBUTaX, OMEpPHUpPOBaTh
eIMHMLIAMH M3MepeHUst TH()OPMALIMOHHOTO 00BEMa M CKOPOCTH Tiepe/jauul JaHHBIX;

OLIEHMBaTh M CpaBHMBATb pa3Mepbl TEKCTOBBIX, rpadyuecKnx, 3BYKOBBIX (alIoB U
BU/Ie0(aiiioB;

MPYUBOJUTH TIPUMEpPbl COBPEMEHHBIX YCTPOWMCTB XpaHeHWs M Tiepesiaud HMH(OpMaLH,
CPaBHMBATh UX KOJIMYeCTBeHHbIE XapaKTePHUCTUKH;

BBI/Ie/ISITh OCHOBHBIE 3Tallbl B UCTOPUM U IOHMMATh TeH/IeHL[UM Pa3BUTHSI KOMITBIOTEPOB U
MPOrpaMMHOTO 00ecTieueHus;

TIO/TyYaTh ¥ UCIO/b30BaTh MH(OPMALIMIO O XapaKTepUCTHKaX MepCoOHaTbHOI0 KOMITbIOTepa
U ero OCHOBHBIX ?/leMeHTax (IpoLieccop, OrepaTHBHas MaMsTh, [JONTOBPEeMeHHas IaMsTh,
YCTPOMCTBA BBO/Ia-BbIBO/IA);



COOTHOCHTh XapaKTepUCTUKU KOMITbIOTepa C 3a/jauaMi, pelllaeMbIMH C ero MOMOLIbHO;

OPHEHTHPOBAThCS B MepapXuueckol CTPYKType (aiisioBoM CUCTeMBbI (3amMChIBaTh TIOTHOE
umsi (atina (karanora), mytb K (aiiny (KaTasory) 1Mo HMeEIOIIEMYCS OIHCAHUIO (haiIoBOM
CTPYKTYPbI HEKOTOPOT'O MH(OPMALMOHHOTO HOCHTEJIS);

pabotath ¢ (alsI0oBOM CHCTEeMON TMepPCOHATBPHOTO KOMITbIOTEpA C HCIOJh30BAHUEM
rpaduueckoro uHTepdeiica, a IMEHHO: CO3/laBaTh, KOMIMPOBaTh, IlepeMell|aTh, [IepeMeHOBbIBaTh,
yJandaTh ¥ apXMBUPOBAaTh (pailibl U KaTaa0TH, UCI0J/Ib30BaTh aHTUBUPYCHYIO IIPOrpaMmy;

Npe/ICTaB/IsATb ~ pe3y/bTaTbl CBOEW  [|eSTebHOCTM B  BUJE  CTPYKTYPUPOBaHHBIX
WJITIOCTPUPOBAHHBIX JJOKYMEHTOB, MY/IbTUMe/JUMHBIX [pe3eHTaLul;

uckate uHGpopMaumio B VHTepHere (B TOM uucC/ie, TO K/IIOYEBBIM CJIOBaM, IIO
n300pa)KeHHI0), KpUTHUECKN OTHOCUTBCS K HalileHHOW MH(GOPMali, 0CO3HaBasi ONaCHOCTh /ISt
JMYHOCTA W OOIIecTBa pacrpoCTpaHeHWsI BpeJOHOCHOW uH(opManuy, B TOM 4HC/Ie
5KCTPEMHCTCKOTO U TePPOPUCTUUECKOr0 XapakTepa,

TIOHUMATh CTPYKTYPY a/ipecoB BeOG-pecypCoB,;

VICTI0/1b30BAaTh COBPEMEHHbIe CepBUCHI MHTePHET-KOMMYHHUKAL1H;

cobmogatb  TpeboBaHMs ~ Oe30racHOW — JKCIUTyaTal[ud  TeXHUUYECKHMX  CPeJCTB
MH(OPMAIMOHHBIX ¥ KOMMYHHKALIMOHHBIX TEXHOJIOTHH, COO/IO/aTh CeTeBOM STHUKeT, 0a30BbIe
HOPMbI MH(GOPMALMOHHOM 3TUKU U TIpaBa Mpu paboTe € TPU/IOKEHUSIMH Ha JIF0ObIX YCTPOHCTBAX
u B VIHTepHeTe, BpIOMpATh Oe30macHble CTpaTeryuu MoBe/ieHus B CETH,

NIPUMEHSITh MeTO/bl NPO(GUIAKTUKY HeraTUBHOTO BMSIHUS CPeZCTB MH(OPMALIMOHHBIX U
KOMMYHMKALIMOHHBIX TEXHOJIOTHI Ha 3ZJ0POBbE 10/1b30BaTeJIs.

K xoH11y 00yuenus B 8 kyiacce y obyuaromjerocst 6ygyT copMHUpOBaHbI CIeAYIOLIe YMEeHMUS:

TIOSICHATh Ha TIPUMepax pa3/inuvsi MeXXy TTO3ULIMOHHBIMUA U HEMO3UIIMOHHBIMHU CUCTEMaMU
CUNCJIEHUS,

3anuchiBaTh UM CpaBHUBaThL Liesible urciaa oT 0 go 1024 B pa3snuuHbIX MO3WLMOHHBIX
cuctemMax curcieHus (C ocHoBaHusiMd 2, 8, 16), BBITIOMHATH apudMeTHUECKHe OTiepaliid Haj
HUMH;

PaCKpbIBaTh CMBIC/T TIOHATHU «BBICKA3bIBAHUE», «JIOTHUeCKas Oreparus», «I0THYecKoe
BbID@KEHUEY;

3aIMChIBaTh JIOTUYECKWe BhIPAXKEHHsSI C HMCIOJIb30BaHUEM [TU3BIOHKI[UM, KOHBIOHKIMUA U
OTpHILIAHUS, OTIPeZessiTh WCTUHHOCTb JIOTUYECKUX BBIDAKEHWM, €C/Id W3BECTHbI 3HAUeHUS
VMCTUHHOCTU BXO/SIINX B HETO TMepPeMeHHbIX, CTPOUTh TaO/UI[bl UICTUHHOCTUA AJISl JIOTHUECKUX
BbIpakeHHH,

PaCKpbIBaTh CMBIC/I TIOHSTHUN «HUCIIOJTHUTE/IbY», «aATOPUTM», <IPOrpaMMa», MOHWMast
pa3HUIY MeX/y yroTpeOieHneM 3THX TepPMUHOB B 00BIJIEeHHOU peur v B UHOPMATHKE,;

OTIMCBIBATH a/ITOPUTM PeIIeHHs 3a/jJau pa3/IMYHBIMU CrIoco0amMu, B TOM UK CJ/ie B BUzie O/10K-
CXEMBI,

COCTaBJ/ISITb, BBIMO/HATL BPYYHYI0 U Ha KOMIIBIOTEpE HEC/IOKHBbIE arOPUTMBI  C
WCTI0/Th30BaHHEM BeTBJIEHWH U LUKJIOB [IJisl YIIpaBJeHUsI UCITIOJHUTEISIMH, TaKUMU Kak Po0or,
Uepenatka, YepTéXHUK;

HCIO/Tb30BaTh KOHCTAHTHI W TIEPEMEHHbIE PA3/UUHBIX TUIIOB (UMC/IOBBIX, JIOTHUECKHUX,
CHMBOJIBHBIX), @ TAKXKe COJIeprKalllie UX BhIPa’KeHHUs1, UCTI0/Ib30BaTh OMepaTop NMPHUCBaUBaHMS;

WCTI0JTh30BaTh MPU pa3paboTKe MporpaMM JIOTHUeCKre 3HaueHwUs, OTiepaliiy U BhIpaKeHHst
C HUMU,



aHa/IM3UPOBATh TPE/IJIO’KEHHBIE aJITOPUTMBI, B TOM UHCJ/Ie OTIpe/IeNIATh, KaKWe Pe3y/bTaThl
BO3MO>KHBI TIPY 33/IaHHOM MHOYXeCTBE UCXO/IHBIX 3HaUeHUH;

CO3/1aBaTh U OT/I&KUBATh MTPOTPAMMbI Ha O/IHOM U3 SI3bIKOB TNporpammupoBanus (Python,
C++, Tlackanb, Java, C#, IlIkonbHBIM ANTOPUTMUYECKU $I3bIK), peayu3yrolfie HecJ0)KHbIe
aJITOPUTMBI 00pabOTKM UUCIOBBIX JJAHHBIX C UCTIOIb30BaHMEM I[UK/IOB ¥ BETBJIEHUH, B TOM UHC/Ie
peanM3yrolye MPOBepPKy eMMOCTH OZHOTO I11eJIOT0 UKC/Ia Ha APyroe, MpoBepKY HaTypaTbHOTO
YKC/Ia Ha TIPOCTOTY, BblZlesieHus udp 13 HaTypaJbHOTO YKCIIA.

K koH11y 06yuenus B 9 kinacce y obyuarorjerocst OysyT copMHUpOBaHbI CIeAYIOLIe YMEeHMUS:
pa30buBaTh 3a/laud Ha TIOZ3a/lauM, COCTABJISTh, BBIMOJHATh BPYUHYIO U Ha KOMITBIOTEDPE
HeCJI0)KHbIe aJITOPUTMBI C MCTI0J/Ib30BaHMEM BEeTBJ/IEHUH, LIUKJIOB M BCTIOMOTaTe/IbHbIX a/iIT0PUTMOB
JUIs1 yTIPABJ/IeHUST UCTIOJTHUTE/ISIMH, TaKUMU Kak Po6oT, Yepemnaiiika, YepTéXHUK;

COCTaBJ/IATh U OT/IAKUBATh MPOTPAMMBI, Pean3yIoIfe TUITOBbIe a/TOPUTMbI 00pabOTKH
YKCJIOBBIX TIOC/Ie/OBATEIbHOCTEN WM OJJHOMEPHBIX UHUC/IOBBIX MAaCCHBOB (IMOMCK MaKCUMYMOB,
MUHHUMYMOB, CYMMbI W1 KOJTAYECTBA 37IEMEHTOB C 33/JaHHBIMH CBOVMCTBAMH) Ha OJ[HOM W3 SI3bIKOB
nporpammupoBanusi (Python, C++, Tlackanb, Java, C#, IlIkonbHbIA ATOPUTMHAYECKUN SI3bIK);

PaCKpbIBaTh CMBIC/I TIOHSTUN «MOJiefb», «MOZe/MpOBaHue», Orpee/saTh BUAbl MOJesei,
OLIEHUBATh afIeKBATHOCTb MO/ MO/JIe/TUPYEMOMY O0OBEKTY U 1[e/IsIM MO/Ie/TUPOBaHMUS;

WCM0J1b30BaTh rpadbl U epeBbsi A/ MOJIe/TMPOBaHUsSI CUCTEM CeTeBOUM U hepapXuuecKoi
CTPYKTYPbI, HaX0[UTh KpaTuaiiliuii myTh B rpade;

BbIOMpaTh Croco0 TpeficTaBeHHs AAHHBIX B COOTBETCTBUM C TIOCTABJIEHHOW 3ajaueit
(Tabsmuiel, cxeMbl, rpadyKy, JUArpaMMbl) C UCTIO/Ib30BaHHUEM COOTBETCTBYIOIIMX TIPOTPAMMHBIX
cpezcTB 06pabOTKM JAHHBIX;

WCTI0/Ib30BaTh 3/IeKTPOHHbBIE TaO/IULBI /17151 00pabOTKHM, aHa/MM3a U BU3yaT3aliid YU CIOBbIX
JAHHBIX, B TOM YKCJ/Ie C BblIeJIeHWeM Juaria3oHa Tab/uLbl U YIopsiZiourBaHueM (COPTUPOBKOK)
€ro 3/IeMeHTOB;

co3/aBaTh W TIPUMEHSITh B 3JIEKTPOHHBIX Tabmurjax (opMmysibl /st pacuéToB C
WCTIO/Ib30BaHHEM BCTPOEHHBIX apudMeTHuecKnx (QyHKIMH (CyMMHPOBaHME U MOACUYET 3HAUeHUH,
OTBeuaroluX 33/laHHOMYy YC/IOBHIO, CpejiHee apudmeThueckoe, TMOWUCK MaKCUMa/lbHOTO U
MUHUMAa/IBHOTO 3HaueHus1), abCOTFIOTHOM, OTHOCUTETbHOM, CMeIllaHHOM a/ipecaliiy;

WCTI0/Ib30BaTh 3JIEKTPOHHBbIE TaOMWLBl [/IS1 YMCIEHHOTO MOZETUPOBAaHUS B TIPOCTHIX
3alauaxX U3 Pa3HbIX MIPeJMeTHBIX 00/acTel;

HCITO/b30BaTh COBPEMEHHbIE WHTEPHET-CEePBUCHI (B TOM UHC/Ie KOMMYHHUKAIMOHHBIE
CEepBUCHI, 00/lauHble XPAHW/IMINA [JAHHBIX, OHJAWH-TIPOrpaMMbl (TEKCTOBBbIE W Tpaduueckue
PeJaKTOphI, Cpe/ibl pa3paboTKH)) B yueOHOM U MOBCEIHEBHOM [1eSITeIbHOCTH;

TPUBO/IUTh TIPUMEPbI UCMO/b30BaHUsl TeOMH(OPMALIMOHHBIX CEPBUCOB, CEepPBHCOB
rOCyJapCTBeHHBIX yCIyr, 00pa3oBaTe/bHBIX CepBUCOB VIHTepHeTa B yueOHOUN W TIOBCeHEBHOU
J1esITe/IbHOCTH;

WCM0JIb30BaTh pa3/MuHble Cpe/CTBAa 3allUThl OT BPEJOHOCHOTO IPOrpaMMHOI0
obecrieueHus1, 3alMIaTh MePCOHATBHYIO WH(GOPMAIMIO OT HEeCAHKLIMOHUPOBAHHOTO JIOCTYIA U
ero TOCTe[CTBUU (pasrJiallleHusi, TOAMEHbI, yTpaThl [AHHBIX) C YYETOM OCHOBHBIX
TEeXHOJIOTMUYEeCKUX U COL[MaJbHO-TICUX0J/IOTUYECKMX aclleKTOB HCI0J/Ib30BaHUs ceTu VIHTepHeT
(ceTeBasi aHOHUMHOCTB, IM(PPOBON C/eJ], ayTeHTUYHOCTh CYObEeKTOB U PEecypCoB, OMAaCHOCTh
BPeJOHOCHOT'0 KO/1a);



pacro3HaBaTh TIOMBITKM W TPeAYNPEXJaTh BOBJIeUeHHe cCebs U OKPYXKAaloIuX B
JeCTPYKTUBHBbIE U KPUMHHa/IbHbIE (OPMBI CETEBOUM aKTUBHOCTH (B TOM uHC/Ie KUOepOY/UTHHT,
bummHr).



TEMATUYECKOE ITJTAHUPOBAHUE
7 KITACC
(’KupHBIM IPUGTOM BbIJe/IEHbI YPOKHU, TIPOBOJUMEIE ¢ 000pynoBaHreM «Touku PocTa»)

KomiuecTBO 4acoB

HariMeHoBaHUe pa3/ieioB ¥ TEM OnekTponHbIe (L(POBLIE)
Ne i/t KOHTpOJIbHEIE IIpakTH4ecku
IPOrpamMMBI Bcero obpa3zoBare/bHbIe PeCcypChl
paboTs! e paboTsl
Pazzen 1. LugpoBas rpaMOTHOCTb
11 KowmrbroTep — yH1MBepcanbHOe yCTPOKCTBO 9 bubmoteka LIOK
' 00pabOTKM JJaHHBIX https://m.edsoo.ru/7f41646e
bubmoreka IIOK
1.2 Tporpammbt 1 AaHHbIe 4 https://m.edsoo.ru/7f41646e
bubmoreka IIOK
13 Komnbtoteprbie ceti 2 https://m.edsoo.ru/7f41646e
Wtoro no pa3aeny 8
Pa3gen 2. Teoperrueckrie OCHOBHI MH(OPMaTUKHU
91 Wudopmarnms 1%} VMH(OpMaLMOHHbIe 5 bubmoteka LIOK
' TPOIIECChI https://m.edso0.ru/7f41646e
bubmoreka IIOK
2.2
Tpeacrarexye WHpOPMALIH 9 https://m.edsoo.ru/7f41646e
Nroro no pasgeny 11
Pazzen 3. H¢opMalMoHHbIe TEXHOJIOTUH
bubmoreka IIOK
1 T 1
3 CKCTOBBIE AOKYMEHTH! 6 https://m.edsoo.ru/7f41646e
3.2 KowmrbioTepHas rpaguka 4 Bubmiorexa LIOK

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




bubmoreka IIOK

3.3 My/IBTHMEAMHHEIE MIPe3eHTaLMH 3 https://m.edsoo.ru/7f41646e
Wtoro no pa3aeny 13
Pe3epBHOe Bpemsi 2
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




8 KJIACC

(>kvpHBIM IIPU(TOM BbIZE/IeHBI YPOKH, IPOBOAUMBIE C 060pyg0BaHKeM «Touku PocTax)

KomiuecTBO 4acoB

JneKTPOHHEBIE OBbIe
Ne n/m HavimeHoBaHue pa3ziesioB ¥ TeM IIPOrpaMMbl KOHTpOJIbHEIE IIpakTHyeckue NIeKTPOHHEI€ (IIppOBLIe)
Bcero obpa3oBare/bHbIE PECYPCHI
paboThI paboThI
Paszen 1. Teoperrueckiie OCHOBEI MH(OPMaTUKK
bubmmoteka LIOK
1 CrCTeMb CauCTeHps 6 1 https://m.edsoo.ru/7f418516
. bubmoteka LIOK
1.2 D/1leMeHTbl MaTeMaTU4eCKOn JIOTUKU 6 1 https://m.eds00.ru/ 7418516
Wroro no pa3geny 12
Paszen 2. A/rOpUTMBI X IIPOrPaMMIPOBaHHE
21 Hcnonnurenu 71 &/ITOPUTMBI. 10 1 bubmoteka LIOK
' AsrropyuTMHUYecKre KOHCTPYKLIAU https://m.edsoo.ru/7f418516
bubmoteka LIOK
22 #13bIK MPOTPAMMHPOBAHHA o https://m.edsoo.ru/7f418516
bubmoteka LIOK
2:3 AHAJM3 ATOPUTMOB 2 https://m.edsoo.ru/7f418516
Wroro no pa3zgeny 21
PesepBHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




9 KJIACC

KomiuecTBO 4acoB

HarimMeHoBaHue pa3/ie/ioB ¥ TEM OnekTpoHHbIe (IHdPOBLIE)
Ne n/n KoHTposbHEIe ITpakTueckue
IIPOrpaMMBbl Bcero obpazoBaresbHbIe PecypChl
paboThI paboThI
Paszen 1. IugpoBasi rpaMOTHOCTb
I'nobanbHasi ceTb VIHTEpHeT W CTpaTeruu bubmoreka IIOK
1.1 . 3
0e30MacHOro MoBeIeHUsT B HeH https://m.edsoo.ru/7f41a7d0
bubmoreka IIOK
1.2 PaboTa B MH(pOPMAIIOHHOM TIPOCTPaHCTBe 3 https://m.edso0.ru/7f41a7d0
Wtoro no pa3aeny 6
Pazgien 2. Teoperrueckiie OCHOBEI MH(OPMaTUKH
bubmoreka IIOK
2.1 MopenvpoBaHue Kak MeTO/ TO3HAHUS 8 1 https://m.eds00.ru/7f41a7d0
Wtoro no pa3aeny 8
Paszen 3. A/rOpUTMBI X IIPOrPaMMIHPOBaHHE
bubmoreka IIOK
3.1 Pa3paboTKa a/ropUTMOB M IIPOrPaMM 6 1 https://m.edso0.ru/7f41a7d0
bubmoreka IIOK
2 2
3 YTpaiexye https://m.edsoo.ru/7f41a7d0
Wtoro no pa3aeny 8
Paszen 4. ngopmarvoHHbIe TEXHOJIOTUH
bubmoreka IIOK
4.1 1
ONeKTPOHHBIe TaGMLE! 0 https://m.edsoo.ru/7f41a7d0
4. WndopmaroHHbIe TeXHOJIOTUX B 1 bubmioTeka LIOK

COBpeMeHHOM ob1rjecTBe

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




Wtoro nio paspeny

11

PesepBHOe Bpems

OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34




ITOYPOUYHOE IVIAHWUPOBAHUE
7 KJIACC
(>kupHBIM IPUGTOM BbI/Ie/IeHbI YPOKHU, TIPOBOIUMBIE ¢ 000pyZi0BaHHeM LieHTpa 00pa3oBaHust «Touku Pocra»)

KomiuecTBO 4acoB

Ne ara J/1eKTPOHHEIE OBbIE
Tema ypoka KoHTposbHEIe ITpakTueckue a P R
/n Bcero u3yueHusi | oOpa3oBaTe/bHBIE PeCyPChI
paboTe! paboTs!

Komrisrorep  —  yHUMBepcasibHOe
BBIUMC/IUTE/ILHOE YCTPOKCTBO,

aboraroree 1o nporpammMe 1 Bubmaorexa [IOK
P B porp ' https://m.edsoo.ru/8a1521d2
Texnvka 0e30MaCHOCTM W TIpaBW/IA
paboThl Ha KOMITBIOTEpE
Ncropus v coBpeMeHHble TeH/IeHLINU 1 bubmioTeka LIOK
pa3sBUTUA KOMIIbIOTEPOB https://m.edsoo.ru/8a1523ee
[TporpammHOe obecrieueHre
KomnbloTepa. [IpaBoBasi  oxpaHa 1 Bubmiorexa [JOK

pa. P P https://m.edso0.ru/8a152826
NIPOrpamMM U JIaHHbIX
Qaibl u  nankd.  OcCHOBHBIE 1 bubmioTeka LIOK
ornepauyu ¢ ¢aiiamy U Iarnkamu https://m.edsoo.ru/8al152a74
ApxuBanus aHHBIX.
I/IEHOJILI:OBE{HI/IE 1 'gr aMM- 1 Bubmiorexa [JOK
porp https://m.edsoo.ru/8al52cfe

apXyBaTOpPOB
KowmrbrotrepHslie BUPYChI 51 1 bubmoreka IIOK
AQHTHUBHPYCHBIE IPOrPAMMBI https://m.edsoo.ru/8a152f74
KowmmnerotepHsle CeTH. ITouck 1 bubmioreka LIOK
nHopMalMy B ceTy VIHTepHeT https://m.edsoo.ru/8a153244
CepBUCHI UHTEPHET-KOMMYHHKALUH. 1 bubmoreka IIOK

CereBou STHKeT. Crpareruu

https://m.edso0.ru/8a153460




6e3omacHoro TIOBeIeHHUSI B
NurepHere

9 Wudopmanys u faHHbIe Bubmorexa LIOK
pMan A https://m.eds00.ru/8a161966
bubmoreka IIOK
10 VngopmanpoHHbIe Mponeccy! https://m.edsoo.ru/8al6le2a
Pa3HooOpasue sI3bIKOB U asi()aBUTOB.
11 EcrectBeHHble U (opMasbHbIe Bubmiorexa [IOK
P https://m.edsoo.ru/8al61fec
SI3BIKU
BOUYHBIU angaBuT.
12 ?[ eobpa3oBaHue H060T0 ancl?aBHTa Bubmaorexa [IOK
peobp https://m.edso0.ru/8a162186
K JBOUUHOMY
[IpencraBnenue aHHBIX B
13 KoprILmTe e Kak ) TeKCTOB B Bubmiorexa [JOK
P https://m.eds00.ru/8a162316
JTBOMYHOM asihaBUTe
14 EfvHuiel usmepenus nuHgopMalyu bubmioTeka LIOK
Y CKOPOCTHU Iepefiaudd JaHHbIX https://m.edsoo.ru/8a16249c
KopupoBanue TEeKCTOB.
15 PaBHOMepHbIe U HepaBHOMEpHbIe Bubmaorexa [IOK
P P P https://m.edso0.ru/8a1625f0
KO/Ibl
16 [exoaupoBaHue COOOITIeHUH.
VHbopmarMoHHbIH 00bEM TEKCTa
17 Ludposoe ripe/icTaBIeHUe bubmoreka IIOK
HeIpepbIBHBIX JAaHHbBIX https://m.edsoo0.ru/8a162848
Kopuposanue LiBeTa. Ouenka
18 MH(POPMAIIMOHHOTO oObéma bubmoreka LIOK
rpaduuecKux JlaHHBIX Jin v https://m.edsoo.ru/8a1629ec

PacTpOBOTO U300pa’keHUsT




bubmoreka IIOK

19 Komuposarine 3pyka https://m.edso0.ru/8a162b72
Pe3epBHbII ok «KoHTpo/IbHasA

20 aﬁoia IIo T)(’epme "TIpe, caneHHe Bubmiorexa [JOK
P " Pea https://m.edsoo0.ru/8a162d02
uHbopmaLuu'»
TekcTOBble [JOKYMEHThbI, UX BBOJ U

21 elaKTH OBé'quI/IZ]M B TeKCTOB'qOM Bubmaorexa [IOK
PeA P https://m.edsoo.ru/8al62e7e
nporieccope

99 dopmarupoBaHue TeKCTOBBIX bubmioTeka LIOK
JIOKYMEHTOB https://m.edsoo.ru/8a162fe6

93 ITapameTpsr crpanuipl. Crmcku U bubmoreka IIOK
Tab/naBI https://m.edsoo.ru/8a1632d4

24 BcTaBka HETEKCTOBBIX OOBEKTOB B bubmioTeka LIOK
TEKCTOBbIE JOKYMEHThI https://m.edsoo.ru/8a1632d4
VHTennekTyanbHble  BO3MOXXHOCTHU

25 COBpPEMEHHBIX CHUCTeM 00paboTku
TEKCTOB
OO6oOmeHe ¥ cUCTeMaTU3alus

26 3HaHHH§ o TeMme <<TEKCT§§bIe Bubmaorexa LIOK

https://m.edso0.ru/8a1635c2

JOKYMEHTBI»

97 I'paduueckuii pegaktop. PacTpoBeie BbubmoTeka LIOK
PUCYHKHU https://m.edsoo.ru/8a163874

28 Onepanuu peJakTUpOBaHus bubmoreka IIOK
rpadguyecknx 0ObEKTOB https://m.edsoo.ru/8a1639d2

bubmoreka IIOK

2 B

9 eKTOpHas rpaduka https://m.edso00.ru/8a163b30

30 OO6obIieHe W CHCTeMaTH3al[Us bubmoreka IIOK

3HaHUM 10 TeMe «KommbroTepHas

https://m.edso0.ru/8a16404¢




rpaduka». ITpoBepouHass pabora /

Bcepoccutickas MpOBEepOYHasi
pabora
PesepBHbIii  ypok. O600rmieHue u
31 cucTeMaru3arys 3HaHUU / 1 bubmioreka LIOK
Bcepoccurickas IIpOBEepOYHas https://m.edsoo0.ru/8a164828
pabota
32 [Togroroska MYJIbTUMEAUUHBIX 1 bubmoreka IIOK
Tipe3eHTaLumn https://m.edsoo.ru/8al642c4
IobareHue Ha ciaug
33 ay/JIMOBU3Ya/IbHBIX JITAaHHBIX 1 Bubmorexa [JOK
’ https://m.edso0.ru/8a164472
aHMMaL[M1 U TUIePCChIIOK
OO6oOmeHe ¥ cUCcTeMaTU3alus
34 3HaHI/IHI\/:II 1o TeMe «MyJIbTUME Hlvjlljme 1 Bubmaorexa [IOK
y a https://m.edso0.ru/8a164652
Tipe3eHTaLun»
OBLIEE KOJIMYECTBO YACOB IIO 34

I[TPOI'PAMME




8 KJIACC
(>KupHBIM IPHUGTOM BbI/Ie/IeHbl YPOKU, TIPOBOIUMBIE C 000pyj0BaHHeM IieHTpa oOpa3oBanus «Touku Pocrta»)

N KomiuecTBo yacoB Nlara J/1eKTPOHHBIe 1i(ppOBbIe
0
Tema ypoka Kourposbubie | Ilpakruueckue o6pa3oBare/bHbIe
n/n Bcero W3y4eHust
paboTeI paboTeI pecypchl
1 Hemo3unjuonHsle Y MO3ULMOHHBIE 1 bubmoteka LIOK
CHCTEMBbI CUMC/IEHHUS https://m.edso0.ru/8a1649e0
bubmoreka IIOK
2 P 1
a3BepHyTas (Jopma 3arHcH U cna https://m.edsoo.ru/8al164ba2
[IBouuHass  cucTeMa  CUKC/IEHUS.
3 Apudmernueckue  onepauud B 1 Bubmorexa [IOK
P . pall https://m.edso0.ru/8a164d96
JTBOMYHOM crCTeMe CUMC/IeHUst
4 BoceMepuruHas cucteMa CUrc/ieHust 1 Brb/morexa [JOK
P https://m.edso0.ru/8a165296
5 [MTecTHagaTepryuHas cucrema 1 bubmoreka IIOK
CUHC/IeHUS https://m.edso0.ru/8a16549¢
OO6oOmieHe W CUCTeMaTh3alus
6 3HaHUK 10  TeMe  «CHCTeMbI 1 Bubmorexa [JOK
https://m.edso0.ru/8a16564c¢
CUMCTIEHUSI»
7 Jlorrnyeckue BbICKa3bIBaHUSI 1 Bub/morexa [JOK
https://m.edsoo.ru/8al657fa
8 Jlornueckue orepanuu «u», <UIA», 1 bubmoteka LIOK
«He» https://m.edso0.ru/8a165b56
9 Onpenenexue WCTUHHOCTHU 1 bubmoreka IIOK
COCTAaBHOI'O BLICKA3bIBAHUS https://m.edsoo.ru/8a165c¢f0
10 TabmuIIbl UICTUHHOCTH 1




bubmoreka IIOK

11 Jlornueckue 3/1eMeHTbI
https://m.edsoo.ru/8a165e94
KoHtponeHass pabota 1o Teme
12 «DJIeMeHTbI MaTeMaThUuecKou Bubmorexa [IOK
https://m.edso0.ru/8a178c38
JIOTHKU»
13 [Touatue anropurma. McnonmHurenu bubmoteka LIOK
a/IrOpUTMOB https://m.edsoo.ru/8a17949
1 Ceoiictrea amropurma.  Crioco6bl bubmoreka IIOK
3aI1CH a/ropurMa https://m.edso0.ru/8a179606
15 Anropurmuueckas KOHCTPYKLMS
«cnefoBaHye». JINHeUHbIN alrOpUTM
Anropurmuueckas KOHCTPYKLUS
16 «BeTBJIEHWE». II0JIHAasi W HeroHas
¢bopMeI
17 AsnroputmMuyeckas KOHCTPYKLUSA bubmoreka IIOK
«IIOBTOPEHUe» https://m.edsoo.ru/8a17998a
18 dopmabHOe UCTIO/IHEHUe alrOpyuTMa bubmorexa [OK
P P https://m.edsoo.ru/8al79aac
Pa3paboTKa HEC/IOKHBIX a/TOPUTMOB
19 C WCNO0/b30BaHWEM I1UK/IOB I bubmoreka IIOK
yIIpaB/IeHUS ¢dbopManbHBIMU https://m.edsoo.ru/8al79elc
WCTIOJIHUTE ISIMU
Pa3paboTKa HEC/IOKHBIX a/TOPUTMOB
20 C  WCIOJb30BaHUMEM  LUK/IOB U bubmoteka LIOK
BeTBJIEHUM Jinb yIIpaB/IeHUs https://m.edsoo.ru/8al79elc
¢bopMasbHBIMU UCTIOJTHUTE/ISIMU
bubmoreka IIOK
21 BbIrosHeHe aropuTMOB 4

https://m.edsoo.ru/8al7a06a




OG6oOmieHe W CUCTeMaTh3alus
3HaHUKW MO Teme «VICIIOJHHUTENH WU

bubmoreka IIOK

22 a/ITOPUTMBL. AjroputmMHUUeckue https://m.edsoo.ru/8al7al8c
KOHCTPYKLIAK»
23 A3blk nporpammupoBanus. Cucrema
NIpOrpaMMHPOBaHUs
24 [TepemeHHbIe. Omneparop
NIpUCBavBaHUs
o5 [TporpamMmmupoBanue JIMHENHbIX
aJIrOPUTMOB
26 Pa3paboTka mporpamm, COZIeprKalux
orepaTop BeTBJIEHUS
27 Huanoropasi 0T/IafKa IIporpaMm
28 [Ty ¢ ycnoBruem
. bubmoteka LIOK
29 Huicn ¢ nepemerHok https://m.edsocl)_.lru/8a17ac4a
bubmoteka LIOK
30 O6paboTKa CHMBO/LHBIX JAHHEIX https:// m.edsocIJ_.l ru/8al7adée
OG6oOmieHe W CUCTeMaTh3alus
3HaHUU o TeMe «S13bIK
bubmoreka IIOK
31 NpOrpaMMHpoBarus>» TIposepouHas https://m.edsoo.ru/8al7ae8e
pabota / Bcepoccuiickas
npoBepoyHasi pabora
Pe3epBHblii  ypok. OO6oOmmeHne u
32 cucTeMaTU3alys 3HAaHUNM U yMEeHWUU Bbubmoreka LIOK

no Kypcy uHdopmatvku 8 kmacca /
Bcepoccuiickasi mpoBepouHasi paboTa

https://m.edso0.ru/8al17hb456




33

Ananu3 anroputMmos. OripefesneHue
BO3MOXXHBIX ~Pe3y/lbTaTOB PabOThI
anropuTMa rpu 3a/lJaHHOM
MHO>KeCTBe BXO/JHbIX JIaHHBIX

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

34

Ananu3 anroputMmoB. OripejesneHue
BO3MOXHBIX  BXOJHBIX  JIaHHBIX,
TIPUBOJALLMX K JAHHOMY pe3y/bTaTy

OBIIIEE KOJIMYECTBO YACOB IIO
ITPOI'PAMME

34




9 KJIACC
(>KupHBIM IPUGTOM BbI/Ie/IeHbl YPOKU, TIPOBOIUMBIE C 000pyj0BaHHeM LieHTpa oOpa3oBaHus «Touku Pocrta»)

KomiuecTBO 4acoB

Ne ara J/1eKTPOHHEIE OBbIE
Tema ypoka KouTtpo/mHEIe IIpaktHyeckue A P QP
/n Bcero u3yueHusi | oOpa3oBaTebHBIE PeCyPChI
paboTeI paboTeI

1 I'nobanbHasi cetb HWHrepHet. |IP- 1 bubmoreka IIOK
azpeca y3/10B. bosbline faHHbIe https://m.edsoo.ru/8a17b578

bubmoreka IIOK

2 Wudbo 0 6e30 1

HpOPMALHOHKAS HacHOCTL https://m.edso0.ru/8a17h690
YueT nousTis 00 nH(GOpMaIMoHHOH

3 6e3omacHoCTH rpu CO3/1aHUU 1 bubmoreka LIOK
KOMIUIEKCHBIX  HMH(OpPMaljMOHHbIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BU/Ie BEO-CTPaHMI]

4 Bugelr  pesdAtenbHOCTM B CeTH 1 bubmoreka IIOK
NurepHer https://m.edsoo.ru/8a17b8e8
Ob6naunbie TEXHOJIOTHH.

. bubmoreka IIOK
5} Wcnionb3oBaHue oHaiiH-oduca It 1
https://m.edsoo.ru/8al7bale
pa3pabOTKH IOKyMEHTOB
OO6oOmieHe ¥ cUCTeMaTHU3alvs
3HaHU# no TeMaM «I'y1obanbHas ceTb
6 WuTepHeT u cTpareruu 6€30macHOro 1 Bubmorexa [JOK
P P o https://m.edso0.ru/8al17bb36
ToBefieHNsT B Hei», «Pabora B
VH(OPMaLIMOHHOM TPOCTPAHCTBE»

7 Mogenu U MO/Ie/TMPOBaHUe. 1 bubmoreka IIOK
Knaccudukaiym mozeneit https://m.edsoo.ru/8al7be06

8 TabnuHble MOJeTH 1 Bubmmorexa [JOK

https://m.edsoo.ru/8al7c04a




PaspaboTka opHOTAO/MUHON Oa3sbl

9 JaHHbiX. Cocrap/ieHHe 3arpocoB K
6a3e JaHHBIX
I'pad. BecoBas wmatpuija rpada.
[nvHa TyTM MeXXJy BepllWHaMH
10 rpada. BbluncieHue KoaMuecTBa
nyren B Harpas/IeHHOM
alK/IMuecKoM rpacde
1 HepeBo. TlepeGop BapuaHTOB C
TIOMOILIBIO JiepeBa
12 Matematnueckoe MO/ieTMpOBaHUe Bubmorexa LIOK
https://m.edso0.ru/8a17¢392
13 Jrarsl KOMITbHOT€PHOI'O bubmioreka LIOK
MO/Ie/IMPOBaHUA https://m.edsoo.ru/8al7c4aa
OO6oOmieHe ¥ cUCTeMaTU3alvs
14 3HaHuil. KoHTposibHasi paborta 110 bubmoreka IIOK
TeMe «MogenupoBaHve KakK MeTOZ, https://m.edsoo.ru/8a17c9c8
TIO3HAHUS»
Pa3buveHue 3a/jaud Ha TMO/3a/IauH.
CocrasiieHue aJITOPUTMOB v
15 rnporpaMM  C  MCII0JIb30BaHUEM Bubmiorexa [JOK
. https://m.edsoo.ru/8al7ch12
BeTBJIEHUH, L[UK/IOB u
BCIIOMOTaTe/IbHbIX aJTOPUTMOB
bubmoreka IIOK
16 OpHOMEpHEIE MacCHBEI https://m.edsoo.ru/8al7cc3e
17 TurnoBele  anrOpUTMbI  00pabOTKU bubmoreka IIOK
MAacCCHBOB https://m.edso0.ru/8al17cd60
18 CopTupoBKa MaccuBa




bubmoreka IIOK

19 ObpaboTKa noToKa AaHHBIX https://m.edsoo.ru/8a17d01c
OO6oOmeHe ¥ cUCcTeMaTU3alvs
20 3HaHui. KoHTposbHasi paborta 10 bubmoreka IIOK
TeMe «Pa3paboTka ajrOpPUTMOB W https://m.edsoo.ru/8al7dlca
NIporpamm»
21 YnpaBnenne. CurHan. O6parHas bubmoreka IIOK
CBSI3b https://m.edso0.ru/8al17d4d6
bubmoreka IIOK
22 Po60TH3UPOBaHHbBIE CHCTEMBI https://m.edsoo.ru/8a17d602
OneKkTpoHHble  TabmuIbl.  THIbI
23 aHHbIX B siUeMKax 3JIeKTPOHHOU Bubmaorexa [IOK
A P https://m.edso0.ru/8al17d710
TaOHLIBI
24 PenaktupoBanue u bubmoreka IIOK
dbopmaTrpoBaHUe TabJIHI] https://m.edso0.ru/8a17d832
BcTpoenHbie KLUU [Ji TIOUCKa
25 MaKI(:Z)I/IM a ﬁlﬁnﬁl a'l:t CyMMbI U Bubmiorexa [JOK
yma, yma, €yM https://m.edsoo.ru/8a17d990
cpefHero apu(pMeTUuecKoro
26 CopTupoBKa U (GUIbTpaLUs JaHHBIX bubmoreka IIOK
B BbIJleJIeHHOM JiMaria3oHe https://m.edsoo.ru/8a17db70
97 IMocTpoeHue auarpamMm U rpadykoB bubmoreka IIOK
B 3JIEKTPOHHBIX TaO/IUIaxX https://m.edsoo.ru/8al7e08e
28 OtHocuTenbHAsi, abCOMIOTHas W bubmioreka LIOK
CMelllaHHas afjpecaLus https://m.edsoo.ru/8al7e2b4
29 YcoBHble BbIUMC/ICHUS B Bbubnuoreka LIOK
3JIEKTPOHHBIX Tab/HMIIaxX https://m.edsoo.ru/8al7e6ba
30 O6pabotka  GosibmMx  HabOPOB bubmoreka IIOK

JIAHHBIX

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




31 UucneHHoe — MOJenupoBaHWe B 1 bubmoreka IIOK
3JIEKTPOHHBIX Tab/HMIIax https://m.edsoo.ru/8al7eaca
OO6oOmieHe ¥ cUCTeMaTHU3alvs

32 3HAaHUM II0 TeMe «DJIeKTPOHHbIe 1 Brbmorexa LOK

P https://m.edsoo.ru/8al7ec3c
TaOULIBI»
Ponb MH(MOPMAaLIMOHHBIX
33 TeXHOJIOTUH B a3BI/1chI/HE BKI;I)HOMI/IKI/I 1 Bubmiorexa [JOK
P https://m.edsoo.ru/8al7ed54
MUPa, CTPaHbl, pErUOHa
Pe3sepBHbIi ypok. Ob600II[eHne U
34 CI/ICTEMaTI/IBch s I/ITor(;J;oe 1 Bubmiorexa [JOK
R https://m.edsoo.ru/8al7ee6c
TIOBTOpEHUE
OBIIEE KOJIMYECTBO YACOB IIO 34

I[TPOI'PAMME




IIPOBEPSIEMEIE TPEEOBAHUSA K PE3YJIbTATAM OCBOEHMS OCHOBHOM
OBPA30BATEJIbHO! ITPOTPAMMBI

7 KITACC

Kop
TPOBepsIEMOr0
pe3y/bTara

ITpoBepsieMbIe TIPeJIMETHLIE Pe3Y/ILTaThl OCBOEHHS OCHOBHOIM
obpa3oBaTe/IbHOI ITporpaMMBI OCHOBHOTO 0611iero o6pa3oBaHus

1

[To Teme «IludpoBasi rpaMOTHOCTH»

1.1

[MosicHaTh Ha  TpuUMepax CMbICA  TOHATUM  «HMHGMOPMAaLUS»,
«MH(POPMAaIMOHHBIN Tpoljecc», «0bpaboTka HHMOPMaLUKY, «XpaHeHHe

vHbOpMaLUn», «Tepejaua UHHOpMaIum»

1.2

[TpuBOUTE pHMepbI COBPEMEHHBIX YCTPOUCTB XpPaHeHUs U repefauu

MHOpMalMY, CpaBHUBATh UX KOJIMYECTBEHHbIE XapaKTepPUCTUKU

1.3

[ToniyyaTe ¥ HCHOB30BaTh MH(OPMALMI0 O XapaKTepUCTUKax
TepCOHAILHOTO KOMITBIOTepPa M €r0 OCHOBHBIX 3/ieMeHTax (Tporjeccop,
orepaTvBHas MaMsATb, JOJrOBpEMeHHasl NMaMsATb, YCTPOMCTBAa BBOJA-

BLIBO/IA)

1.4

COOTHOCUTh XapakTepHCTUKU KOMIIbIOTepa C 3alauyaMH, pelliaeMbIMHU C

€ro MOMOIIIbI0

1.5

OpueHTHPOBATbCS B MepapXuuyeckou CTpykType aliioBol cUCTeMbI
(3ammchbIBaTh MOTHOE UMs daiisia (Katasiora), myTh K (atiny (kaTtamory)
Mo UMeNIleMycsi OnucaHuio (aiioBON CTPYKTYpPhl HEKOTOPOTO

MH(OPMAIIMOHHOTO HOCHTEJIs)

1.6

PaboTtath C ¢ailyloBOH CUCTEMOM TEPCOHATLHOTO KOMITbIOTEPA C
WCII0/Tb30BaHMeM rpacuueckoro nHTepdetica: co3aaBaTh (KOMHUPOBATH,
repemelliaTh, eperMeHOBbIBaTh, yJalsATh U apXUBUPOBaTh (hailibl U

KaTaJIorH, MCI0/Ih30BaTh aHTUBUPYCHYIO TIPOTPaMMYy)

1.7

Wckate uHbopMaiyio B VHTepHeTe (B TOM UKMC/Ie TI0 K/IHOUEBHIM
CJIoBaM, MO M300pa)keHWI0), KPUTUUECKH OTHOCHUTHCS K HauIeHHOUH
uH(OpMaIM, OCO3HABAaTh OMACHOCTh [JIs1 JIMUYHOCTH U 0OIecTsa
pacrmpoCTpaHeHHsi BPEJIOHOCHOW UWH(OpMAlMd, B TOM UHUC/e

5KCTPEMHCTCKOTO ¥ TePPOPHUCTUYECKOTO XapaKTepa

1.8

[ToHUMaTh CTPYKTYPY a/ipecoB BeO-pecypcoB

1.9

Vcnonb3oBaTh COBpeMeHHbIe CePBHCHI MHTePHET-KOMMYHUKALUA




1.10

Cobsroate TpeboBaHMS 0e30TacHOM HSKCIUTyaTal[ul TeXHUYeCKUX
cpecTB  MHGOPMAIMOHHBIX M KOMMYHHKALIMOHHBIX —TEXHOJIOTHH,
co0/moaTh CeTeBOU 3THKeT, 6a30Bble HOPMbI MH(MOPMAIMOHHOHN 3TUKU
W TpaBa npu paboTe ¢ MPUIOKEHUSIMU Ha JIFOOBIX YCTPOMCTBaxX U B

VHTepHeTe, BEIOMpPATh Oe30T1acHbIe CTPATeTHH MOBeJEHHs B CETU

1.11

[TpuMeHsTH MeTO/bl MPO(UIAKTUKM HEraTUBHOTO BJIMSIHUSI CPe/CTB
MH(GOPMALIMOHHBIX YU KOMMYHUKAL[MOHHBIX TEXHOJIOTHMH Ha 3[J0pPOBbe

I10J7Ib30BaTe/Id

[To Teme «TeopeTnueckue 0CHOBBI MH(OPMAaTUKU»

2.1

KopupoBath W /1€KOIMPOBaTh COOOIIEHUSI MO 3a/laHHBIM TTPAaBUJIAM,
JIeMOHCTPUPOBaTh TOHWMaHKWe OCHOBHBIX TMPUHIMIIOB KOJWPOBaHUS

WHGbOpMaLUY Pa3TUYHON NTPUPO/BI (TEKCTOBOH, rpauecKou, ayjuo-)

2.2

CpaBHUBATB [|/TMHBI COOOIIIeHNH, 3aMTMCAHHBIX B PA3/IMUHBIX andaBuTax,
OTIepHpOBATh eAVHHLIAMH W3MepeHus MH(OPMALMOHHOTO 00béMa |

CKOPOCTH Mepenayuur JaHHBIX

2.3

OueHvBaTh UM CpaBHMBAaTb pasMepbl TEeKCTOBbIX, TI'paUuecKux,

3BYKOBBIX (DaiiyioB U BUIe0daiiioB

[To Teme «/IH(pOPMAaLIMOHHBIE TEXHOIOTUM»

3.1

[lpencraBnasTe  pe3yabTaTbl — CBOEM  JeITelbHOCTU B BHJe
CTPYKTYPHPOBaHHBIX WJIJTFOCTPUPOBaHHBIX JIOKYMEHTOB,

MY/IbTUMEeUIHBIX TIpe3eHTaLui

8 KJIACC

Kop,
NPOBEPSIEMOr0
pe3y/nbTara

ITpoBepsieMbIe TPeMETHLIE Pe3y/ILTaThl OCBOEHHS OCHOBHOM
o0pa3oBare/bHOM MPOrpaMMbI OCHOBHOTO 0611jero o6pa3oBammst

1

[To Teme «TeopeTnueckue 0CHOBbI MH(OPMATUKI»

11

IlossicHaTE Ha IprMepax pas/jdund MexXxay II03MIUMOHHBIMU U

HeIro3MIMOHHBIMHY CHUCTeéMaMHK CUMC/I€HHA

1.2

3anuceIBaTh U CpaBHMBATH 1iesible ynciaa oT 0 go 1024 B pasnuuHbIX
MO3UI[UOHHBIX CHCTeMax cuMcieHuss (¢ ocHoBaHusimu 2, 8, 16),

BBITIO/THATH apI/ICl)METI/ILIeCKI/Ie oriepalvi HaJi HUMHU

1.3

PackpblBaTh  CMBICT ~ TIOHSITUM  «BBICKA3bIBaHUE»,  <«JIOTMYeCKast

OrepaLus», «JIOTUUYeCKOe BhIPKEHHEe»




1.4

3anuceiBaTh JOrUUYeCcKue BbIPpa>K€HHUA C MCIT0/Ib30BaHUEM OHU3BIOHKLIKH,
KOHBIOHKIIMKM W OTpHLdHUA, OIlpeaeadTb HWMCTUHHOCTb JIOTHYECKUX
Bpra)KEHI/II\/’I, eC/Iid U3BeCTHhI 3HaUeHHA NCTUHHOCTH BXOJAIHNX B HET'O
rnepeMeHHbIX, CTPOHWTH Ta6JII/ILU:>I WCTUHHOCTHU [OJiId JIOTUYEeCKUX

BbIpa)KeHUM

[To Teme «AJIrOPUTMBI ¥ TIPOTPaMMUPOBaHUE

2.1

PackpblBaTh ~ CMBICJI  TOHATUM  «UCIIOJIHUTENb»,  «aJITOPUTMY,
«TIpoTpaMMa», TIOHWUMasi pasHUIy MeXIy yIroTpeO/seHueM 3THX

TEPMHHOB B 00bIZIEHHOM peud U B UH(OpPMAaTHKe

2.2

OnuceIBaTh d/ITOPUTM pelIeHWA 3aJd4Yi Pa3/INYHbBIMA CHOCO6aMI/I, B TOM

uuciie B BUe OJ/I0K-CXEeMBI

2.3

CocCTaB/STh, BBINOJHATH BPYUHYIO M Hd KOMIIbIOTeEpe HeC/I0KHbIe
d/ITOPUTMBI C HCIIOJ/Ib30BaHMEM BeTBJICHUH U LOUK/IOB [JId YITpABJIEHUS

HCITIOJIHUTe/IIMIN

2.4

Wcrnonb3oBaTh KOHCTAaHTBI W TepeMeHHble pa3/IMUHbIX  TUIIOB
(UMC/IOBBIX, JIOTMUECKWX, CHMBOJIBHBIX), a TaKkKe COZepKallue WX

BbIpa)kKeHHs1, UCI10/1b30BaTh OIepaTop NpHUCBauBaHUs

2.5

Wcronb30BaTe mpW pa3paboTKe TpOrpaMM JIOTHMUECKHWe 3HAueHus,

orepanyu U BbIpa>KeHHs C HUMU

2.6

AHaJII/ISI/IpOBaTb npeajoyKeHHbIe a/IT0OPUTMBI, B TOM UKCJIe OIpeae/iiaTh,
KaKuWe pe3y/bTdaTbl BO3MOXHBI IMPHU 3daJdHHOM MHOXXeCTB€ HCXOJHBIX

3HaYeHUHN

2.7

Co3maBaTb Y OT/J@XKHMBaTh TpPOrpaMMbl Ha OJHOM W3 SI3bIKOB
nporpammupoBanusi (Python, C++, Tlackanb, Java, C#, IIIKonbHBIA
AnroputMuueckuii  SI3bIK), peanu3ylolie HeCI0)KHbIe aJrOPUTMbI
06pabOTKK UMC/IOBBIX JaHHBIX C MCTO0/Ib30BAHHUEM LIMK/IOB 1 BETB/IEHUH,
B TOM UHCJIe PeaM3yoliye MPOBepKY AeIUMOCTH OJHOTO 11e/I0r0 Unc/ia
Ha ZIpyroe, MPOBEPKY HATypa/JbHOrO UKC/IAa Ha MPOCTOTY, BbIJeIeHHUs

1udp U3 HaTypaIbHOIO UKCIa

9 KITACCA

Kop,
NPOBEPSIEMOro
pe3ysbTara

ITpoBepsieMbIe TPeMETHLIE Pe3y/ILTaThl OCBOEHHS OCHOBHOM
o0pa3oBare/bHOM MPOrpaMMbI OCHOBHOTO 0611jero 06pa3oBanmst




[To Teme «IludpoBasi r(paMOTHOCTB»

1.1

Wcronb30BaTh COBpeMeHHble WHTEPHET-CEPBUCHI (B TOM  4Uumciie
KOMMYHUKAI[MOHHbIE CepBUCHI, O0/iauHble XPaHWIWILA [JaHHBIX,
OHJIaWH-TIPOTPaMMBbl (TEKCTOBbIE W TrpadruecKkrie peAaKTOphl, CpeZbl

pa3paboTKH) B yueOGHOM U TIOBCEIHEBHOU JIeSITe/TbHOCTH

1.2

[TpUBOAUTE MPUMeEPHI UCTI0/Ib30BaHUS TeOMH(OPMAL[MOHHBIX CEPBUCOB,
CepBHCOB TOCY/IapCTBEHHBIX yC/Iyr, 00pa3oBaTe/sibHBIX CEpPBHUCOB

VHTepHeTa B yueOHOM 1 MOBCeHEBHOM /IeSITe/TbHOCTH

1.3

Wcnonb3oBath pasuuHble CpefCTBa 3alllUThl OT BPEJOHOCHOIO
MIPOTrPaMMHOTO obecrieyeHus], 3alMIIaTh ePCOHATBHYI0 MH(OPMALIHIO
OT HEeCAaHKIJIOHMPOBAHHOTO /IOCTYTIA ¥ ero IMoC/eCTBUH (pasr/alieHus,
TIO/IMeHBI, yTPaThl AAHHBIX) C YIETOM OCHOBHBIX TEXHOJIOTHUECKUX U
COLIMAJIbHO-TICUX0/IOTUYEeCKUX ~ aClekKTOB  HWCIO0JIb30BaHUS  CeTH
WnTepHer (ceTeBasi aHOHUMHOCTb, LU(POBOM Ciefi, ayTeHTUUYHOCTH

CyOBEKTOB ¥ peCypCOB, OTIACHOCTb BPeJJOHOCHOTO KO/IQ)

14

Pacrio3HaBaTh TIOMBITKM W TIPeAYNIPeXJaTb BOBeueHHe ce0s o
OKpY)KaloILL[MX B [eCTPYKTMBHble M KPHWMHHa/bHble (POPMbI CeTeBOU

aKTUBHOCTH (B TOM 4KcC/ie KubepOy/miHr, (GUILIHHT)

[To Teme «TeopeTnueckue 0CHOBBI MHOPMATUKI»

2.1

PackpeiBaTb  CMBICT  TOHATAM  «MOJeIb»,  «MOJeTUPOBaHUe,
ompefieNsiTb BUJBI MOJeJiel, OLeHMBAaTh a/leKBaTHOCTb MOJen

MO/Ie/TUPYEeMOMY 0OBeKTY U L{eJIIM MOJeTMPOBaHMUS

2.2

Wcnonb3oBathk rpadbl U epeBbs A/ MOJeUPOBaHUS CUCTEM CeTeBOU

Y MepapxuuecKoi CTPYKTYphbl, HAX0WUTh KpaTyalIlvii yTh B rpade

ITo Teme «AJITOPUTMBI ¥ IIPOrPaMMUPOBAHUE

3.1

Pa36uBarn 3d/id4¥ Ha I1043d4a4YH, COCTABJIATH, BBIIIOJIHATL BDYUHYIO U
Hd KOMITbIOTEDE HeC/IOKHbIE a/ITOPUTMBI C UCIT0/Ib30BAHHUEM BETBJIeHI/Iﬁ,
LUK/I0B n BCIIOMOTI'aTe/IbHbIX d/IT0OPUTMOB AJId YyIipaB/IEHUA

HCIIOJIHUTe/IIMI

3.2

CocTaBnisiTh M OT/J@KUBAaTb NPOTPaMMbl, peav3ylolide TUIOBbIe
aNrOpUTMbI  00pabOTKM  YMC/IOBBIX  TIOC/IE[0BaTeIbHOCTEN WM
OJHOMEpHBIX UHCJIOBBIX MaCCHBOB (ITOMCK MAaKCHMYMOB, MUHUMYMOB,

CYMMBI W/ KOJIMUeCTBa 3J/IEMEHTOB C 3dJdHHBIMH CBOIZCTB&MPI) Ha




OJTHOM U3 sI3bIKOB mporpammupoBanusi (Python, C++, IMackans, Java,

C#, llIkonbHBIN ATTOPUTMUYECKUN SI3bIK)

[To Teme «/IH(pOPMALIMOHHBIE TEXHOIOTUM»

4.1

Beibupath crioco® mpejcTaBleHUs] [JaHHBIX B COOTBETCTBHU C
TIOCTaB/IeHHOW 3aziaueid (Tabmuibl, CXembl, rpaduKd, JUarpaMMbl) C
WCIIO/Ib30BaHHEM ~ COOTBETCTBYIOLIMX  MPOTPAaMMHBIX  CpEJICTB

00paboTKH IaHHBIX

4.2

Vcnonp30BaTh 3/1€KTPOHHBIE TaOMUIBl Ay 00pabOTKM, aHamM3a U
BU3ya/IM3al[d UMUCJIOBBIX [JAHHBIX, B TOM UHCJe C BbIJETEeHUEM
[Wara3oHa TaOMWIbI W YIOpsOUMBaHWeM (COPTHPOBKOW) €ro

5/1eMeHTOB

4.3

Co3paBaTh 1 TIPUMEHATb B JI€KTPOHHBIX Tabiuuax (OpMysbl s
pacyéToB C WCMO/b30BAHWEM BCTPOEHHBIX apU(pMeTHUecKux (QyHKLMA
(cymmupoBaHMe M TMOACYET 3HAUeHWM, OTBEYAOLUX 3aJaHHOMY
yCIOBUIO, CpefjHee apudMeThyeckoe, TIOMCK MaKCHUMaJbHOTO M
MUHUMAaJTBHOTO 3HaueHwUsl), aOCOTFOTHOM, OTHOCUTETbHOM, CMelllaHHOU

afipecaryuu

4.4

Wcnonb3o0Bath 3JIEKTPOHHLIE Ta6]'II/I]_U)I AJId YHCJ/IEHHOI'O

MO/Ie/TUPOBAHUS B TIPOCTBIX 33/layax U3 Pa3HBIX MTPeJMeTHBIX 00sacTeit




IMTPOBEPAEMBIE 3JIEMEHTBI COOEPXXAHUSA

7 KITACC

Kog

TTpoBepsieMbIif 3/IEMEHT COZep>KaHHs

1

[udposasi r(paMOTHOCTB

1.1

KowmribloTep — yHMBepcasbHOe BBIUMC/IHMTENIbHOE YCTPOWCTBO, paboTarormee Io
nporpamMe. Tumbl KOMIBIOTEPOB: MepCOHA/TbHbIE KOMIIBIOTEPhI, BCTPOEHHbIe
KOMITBIOTEpBI, ~ CyNepKOMITbIOTephl.  MoOWibHBIE — yCTpoicTBa.  TexHMKa

0e30macHOCTH U TpaBuia paboThl HA KOMIIBIOTEPE

1.2

OcCHOBHBIE KOMIIOHEHTbl ~KOMIbIOTEpa W UX HasHaueHue. [Iporneccop.
OnepaTtvBHasi W [OJrOBpeMeHHas MaMsThb. YCTPOMCTBa BBOJA M BbIBOJA.
CeHCOpHBIN BBOJ], IJaTUMKA MOOHM/IbHBIX YCTPOMCTB, CPeACTBa OMOMETPHUUECKOU

ayTeHTUhUKALUN

1.3

Vcropusi pa3BUTHS KOMITBIOTEPOB M MPOrpaMMHOro obecrieuenusi. [lokoseHust
KOMIIbIOTepoB.  CoBpemeHHble  TeHJEHLMM  PasBUTHSL  KOMIIBIOTEPOB.
CynepkomrbtoTepsl. IlapannenbHble BoruncieHus. [lepcoHanbHBIM KOMITBEOTED.
[Tpoleccop ¥ ero xapakTepUCTUKK (TaKTOBas 4acTOTa, pa3psifHOCTD).
OnepaTtuBHasg namsTh. [lo/roBpeMeHHasi aMsTb. Y CTPOMCTBA BBO/IA U BBIBOJA.
OOBEM XpaHUMBIX [JAaHHBIX (OTIepaTHUBHAsSI MAaMSTh KOMITBIOTepa, KECTKUM [JUCK U
TBEpPZAOTe/NbHbIN HAKOMHTE/b, TIOCTOSTHHAs MaMATh CMapTdoHAa) U CKOPOCTh

JOCTyTIa J71s1 pa3/IMUHbIX BU/IOB HOCHTeei

14

[TporpammHOe  obecrmieueHuMe  KOMITbIOTepa. [IpUKIafHOe  TIPOrpaMMHOe
obecrieueHue. CucremHoe NIpOrpaMMHOe obecrieueHue. Cucremsl
nporpamMmupoBaHusi. IlpaBoBasi oxpaHa MporpaMM M [JaHHbIX. becryaTHble u

yCoBHO-bOecriiaTHbIe porpaMMel. CBOOOIHOE TIpOrpaMMHOe 00ecrieueHre

1.5

daiinel ¥ manku (kKaranoru). Turel (aiiioB. CeolictBa (aiinoB. XapakTepHble
pa3Mepbl (ailioB pa3/WYHBIX TUIMOB (CTPAHHWI]A TEKCTa, 3JeKTPOHHAs KHUTa,

doTtorpadwsi, 3aruch MeCHYU, BUAECOK/IHI, TIOJTHOMETPAXKHBIA (HUITbM)

1.6

[TpuHOMIEl TIOCTpOeHus1 (palnoBeIX cucteM. [lomHoe wumsi ¢aiina (manky,

Karasiora). ITyTs K ¢aiiny (manke, Katauaory)

1.7

datinosblii MeHemKep. PaboTta ¢ daiinamMy U mankamu (KatajoraMmu): Co3fiaHue,
KOTMpPOBaHKe, TepeMellieHre, MepeMMeHOBaHue U yjaneHve (aiisioB U marok

(xaranoroB). ITouck ¢aiioB cpeAcTBaMH OTeparfuOHHON CUCTEMBI

1.8

ApxuBanus JaHHbIX. Vcriob30BaHue NPOrpaMm-apXrBaToOpoB




1.9

KomnbroTepHble BUPYChl U Jpyrue BpeJoHOCHbIe TIporpamMMsbl. [Iporpammel /st

3alUThI OT BUPYCOB

1.10

O6benuHeHWe KOMIBIOTEPOB B ceTh. CeTh VHTepHeT. Beb-cTpaHuija, BeO-CaidT.
CtpykTypa azpecoB BebO-pecypcoB. bpaysep. ITowckoBele cuctembl. Ilouck
vHpOpPMaMy 10 K/IIOUEeBBIM C(JIOBaM U 10 u300pakeHHI0. [J0CTOBEPHOCTH

yvHopMaLvy, Moy4yeHHO! U3 VIHTepHeTa
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CoBpemeHHbIe CepBUChI UHTePHET-KOMMYHHKALH

1.12

CeteBoii 3THKeT, 6a30Bbie HOPMbI MH(OPMALIMOHHON 3THKHM Y TIpaBa Ipu paboTe

B cetn VInTepHeTt. CTparernuu 6e3omacHOro roBeieHust B VIHTepHeTe

TeopeTrueckrie OCHOBbI MH(OPMaTHUKH

2.1

VHdopmaryis — 0JHO U3 OCHOBHBIX IMOHSITUM COBpeMeHHOM Hayku. IH(opmarus
KakK CBeJleHUs, Mpe/JHa3HayeHHble /1 BOCTIPUATHSL Uel0BeKOM, U MH(pOpMaLus

Kak JlaHHbIe, KOTOpPbIe MOTYT ObITE 00paboTaHbl ABTOMATU3UPOBAHHOM CHCTEMOM

2.2

JIMCKpeTHOCTh [JaHHBIX. B0O3MOKHOCTb OMMCAHUS HENpepbIBHBIX OOBLEKTOB U
MIPOLIeCCOB C TIOMOLBKO JUCKPeTHBIX AaHHbIX. VIH(hopMalMoHHbIe MpOLecchl —

TIPOLIeCCHI, CBsI3aHHbIe C XpaHeHHeM, peoOpa3oBaHKeM U Tiepefjaueid JaHHbIX

2.3

CumBos. Andasut. MomiHoCTh andaBurta. PasHooOpa3ue s3bIKOB U and)aBUTOB.
EcrectBeHHble U (popManbHble SI3bIKH. AJihaBUT TEKCTOB HAa PYCCKOM SI3BIKe.
IBouunbiii andasut. KomuecTBo BCEBO3MOXKHBIX C/I0B (KOJOBBIX KOMOMHAI[HI)
(bUKCMPOBaHHOW /[MHBI B [JBOWUYHOM andasute. IIpeobpa3oBaHue mHO60TO
andasuTa K IBOMUHOMY. KO/IMUeCTBO pa3mUuHbBIX CI0B (DMKCUPOBAHHOM [I/TUHBI B

andaBuTte onpe/ie/IEHHON MOIHOCTH

2.4

KoaupoBaHue cCMBOJIOB O/IHOTO ajipaBUTa C IOMOILbIO KOIOBBIX C/IOB B ZIPyrOM

andasute, KoioBast Tab/IKIa, A€KOIUPOBAHHUE

2.5

ﬂBOI/I‘-IHLIfI KOm. HPEACTE[BIIGHI/IE JAdHHBIX B KOMITbIOTEPE KdK TEKCTOB B IBOMUHOM

angasuTe

2.6

VHbopmaroHHbI 00bEM aHHBIX. BUT — MUHUMa/bHas eIMHUIA KOJINUeCTBa

vHbOpMaly — ABOWYHBIN pa3psiy. Baiit, kuiobaiT, MerabaiT, rurabait

2.7

CkopocCTh nepesiauv JaHHbIX. ETWHULBI CKOPOCTU Nepeauu JaHHbIX. MckakeHue

vHbopMalLiy TIpU repeaye

2.8

KogupoBanuve tekctoB. PaBHOMepHbI KoZ. HepaBHOMepHbIM KoA. KoanpoBka
ASCIIl. BocemubutHbie koaupoBku. I[lonstie o kogupoBkax UNICODE.
HekopvpoBaHue  cooOmieHWid €  WCIIOIB30BaHWEM  PAaBHOMEPHOTO U

HepaBHOMEPHOTO0 Kozia. MIHbopMaluoHHbIM 005EM TeKCTa




2.9

O61ee nipesicTaB/ieHre 0 [U(POBOM TPe/ICTaB/IeHNHN ayAMOBU3YaTbHbBIX U IPYTHX
HerpepbIBHbIX JaHHbIX. KogupoBaHue 1Beta. LiBeToBbie mozenu. Mozgens RGB.

'nybuHa KopvpoBaHust. [Tamurtpa

2.10

PactpoBoe U BeKTOpHOe TmpejcTaBjeHue wu300pakeHuii. [lukcesns. OrieHKa

MH(OPMaIMOHHOr0 00béMa rpaduyecKrX JaHHBIX /71T PACTPOBOTO M300paKeHHsI
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KomupoBanuve 3Byka. Pa3psgaHoCTh M yacToTa AucKperusauuu. KosmuecTsBo
KaHasoB 3armucu. OLjeHKa KOJIMUeCTBEHHbIX I1apaMeTpOB, CBfI3aHHBIX C

nipeJicTaB/eHreM U XpaHeHHeM 3BYKOBBIX (haiiioB

VHdopmalioHHble TeXHOJIOTU!

3.1

TexcToBble JOKYMEHTHI M MX CTPYKTYPHBIE 37IeMeHTHI (CTpaHuIja, ab3all, CTPOKa,

CJIOBO, CUMBO/T)

3.2

TekCcTOBBI TIpOLIECCOP — HWHCTPYMEHT CO3/aHus, peJaKTUPOBaHUA U

dopmatrpoBaHus TeKcToB. [IpaBusia Habopa TekcTa

3.3

PenaktupoBanue Ttekcrta. CpoiictBa cuMmBosioB. Illpudt. Tumnel mpudToB
(pyOneHble, C 3aceykamy, MOHOIIMPWHHBIE). [loMy)KMpHOE ¥ KypCHBHOE
HauepTanue. CBoiicTBa ab3arieB: rpaHWlpl, ab3alHbIA OTCTYN, WHTEpBa,

BbIpaBHMBaHMUe. CTuieBoe (hopMaTUpOBaHUe

3.4

CrpykTtyprpoBaHue UWH(OpPManMd C TIOMOLbI0  CITUCKOB Y TaOswiI.

MHoroypoBHeBble criicKu. [lob6aBneHue Tabmui] B TEKCTOBBIE JOKYMEHTHI

3.5

BcraBka m300pakeHWil B TeKCTOBble AOKyMeHThI. OOTekaHue u300pakeHUI

TEKCTOM. BK/toueHue B TEKCTOBBIM JJOKYMEHT AUarpamm U opmy

3.6

[TapameTpel cTpaHuIbl, HyMepanus crpaHul. J[lobaBreHre B [JOKyMeHT

KOJIOHTUTYJIOB, CCBIJIOK

3.7

[TpoBepka mpaBomucaHusi. PaccraHoBka miepeHOCOB. ['0/10COBO# BBOJ TeKCTa.
Onrtmueckoe pacrio3HaBaHue Tekcta. KomristoTepHsblil epeBof,. Vicrons3oBaHue

cepBHCOB ceTh VIHTepHeT 11 00pabOTKH TeKcTa

3.8

3HaKOMCTBO €  rpaduuyecKUMd  peJakTopaMd. PacTpoBble  pUCYHKH.

Vicnonb3oBaHre rpauueckux NpUMUTHBOB

3.9

Onepanyy pelakTUPOBaHUs rpaguueckrux OOBEKTOB, B TOM UHC/Ie I[UPPOBBIX
¢doTorpadmii: u3MeHeHHe pa3Mepa, oOpe3Ka, MOBOPOT, OTpaKeHWe, pabora C
obnactsmu (BbiZiesieHWe, KOTTMPOBAaHME, 3a/MBKa I[BETOM), KOPPEKIIWs IIBeTa,

SIPKOCTH U KOHTPACTHOCTH




BekTopHasi rpaduka. Co3zaHrie BeKTOPHBIX PUCYHKOB BCTPOEHHBIMU CPe/ICTBaMU
3.10 TEKCTOBOTO TpOlleccopa WM JPYrux nporpamMm (mipuiokeHui). IloGaBieHue
BEKTOPHBIX PUCYHKOB B JJOKyMEHTHI
311 [TogroToBKa My/AbTUMeAUHHBIX Tpe3eHTanui. Craiig. [obaBieHue Ha Craif
' TeKCTa 1 u3o0pakeHnid. PaboTa ¢ HECKOJILKUMU CJlali/jlaMU
3.12 [obaryieHure Ha CJiaii/l ayIMOBU3YaTbHBIX JAHHBIX. AHUMAIUs. [ MepCcchuIKu
8 KITACC
Kop ITpoBepsieMbIi 3/IEMEHT COZEPXKaHUS
1 TeopeTuyeckurie 0CHOBbI UHPOPMaTUKH
Herno3uioHHbIe U MO3ULIMOHHbIE CUCTeMbI curcieHus. Andasut. OcHOBaHue.
11 Pa3BépHyTtas opma 3anucy uucia. [lepeBoj B AeCATUYHYHO CUCTEMY UMCe,
3aMUCaHHBIX B APYTrUX CUCTeMaX CUUC/IeHUS
1.2 PuMckas cucteMa CUUC/IeHUsT
[BouuHas cuctema cumncienus. [lepeBog Liesnbix urcen B npefenax ot 0 go 1024
B JBOMUHYIO CHCTeMY cunciieHus. BocbMepuuHasi cucteMa cuuciieHusi. [lepeBoj
13 yuce/l W3 BOCBMEPUUHOM CUCTEMbI B JIBOMYHYIO U [JECITUUHYHO CUCTeMbI U
' obparHo. IllecTHagmaTepuuHasi cucTeMa cudcieHus. IlepeBoj uwcen wu3
IeCTHA/JLlaTepUUYHON CHUCTeMbl B [IBOMUHYIO, BOCbMEPUYHYIO U JIeCATUUHYIO
CHCTeMBI U 00paTHO
14 ApudmeTtrueckre omnepalyiy B IBOUUHON CUCTEMe CUMC/IeHUS
Jlornyeckue  BbiCKa3biBaHusl.  Jlormueckue  3HaueHUsI  BbICKa3bIBaHUM.
OneMeHTapHble W COCTaBHble BbICKa3biBaHUs. Jloruueckue oreparjuu: «u»
15 (KOHBIOHKIUS, JIOTHUECKOe YMHOXKEHHWe), «HIn» (IU3BIOHKIWS, JOTUYecKoe
' CJIO’KeHHE), «He» (JIornyeckoe oTpHiiaHue). [IpHopuTeT TOrnYecKUx Oreparyi.
OmnpefeneHre WCTUHHOCTU COCTABHOTO BbICKA3bIBaHWS TIPU  W3BECTHBIX
3HAUeHUSIX UCTUHHOCTH BXO/SIIUX B HETO 3/IeMeHTapHBIX BbICKa3bIBaHUM
16 Jlornyeckue BbIpakeHus. [lpaBuia 3amucyd  JIOTUYECKUX  BbIpa)KeHUH.
' [TocTpoeHue TabMI] UCTUHHOCTH JIOTUYECKUX BhIp@KeHUH
1.7 Jloruyeckue 37ieMeHTbl. 3HAKOMCTBO C JIOTMUeCKUMU OCHOBAMU KOMITbIOTEPa
2 ANTropuUTMBI U POrPaMMUPOBaHUE
51 [Tonatue anroputma. WcnosHWTe M anropuTMoB. AJITOPUTM  Kak  IUIaH

YyIipaBJ/IeHHSA UCITIOJTHUTE/IEM




2.2

CrotictBa anroput™a. CriocoObl 3armucy anropuT™a (C/I0BeCHBIH, B BUje O10K-

CXeMbl, TIPOTrPaMMa)

2.3

AnropuTMHuUecKue KOHCTPYKUMH. KOHCTpPYKLusi «ciefoBaHHe». JIMHEeHbIHI
anroput™M.  OrpaHUYeHHOCTb  JIMHEWHBIX  aJTOPUTMOB.  HEBO3MOKHOCThb
1peZlyCMOTpeTh 3aBUCUMOCTh T0C/1e[J0BaTe/IbHOCTH BBIMOJ/IHSIEMbIX JeMCTBUM OT

HNCXOOHBIX JdHHBIX

2.4

KoHCTpyKLMSl «BeTB/ieHMe». TMOJIHasi W HemojHasi (opMbl. BeimosHeHue u
HEBBITIO/THEHNE YCI0BUS (MICTUHHOCTH M JIO)KHOCTh BBICKa3biBaHUs). [IpocTeie

COCTaBHbIe YCJIOBHA

2.5

KoHCTpyKLMSl «TIOBTOpeHHWe». LMK/Ibl C 3aJaHHbIM UWC/IOM TOBTOPEHuH, C

YC/IOBHEM BBITIOJIHEHMA, C HEpEMEHHOﬁ OUKJ/Ia

2.6

PaspaboTka [y (OpPMasbHOTO MCIIOJHUTENS aJTOPUTMA, TIPUBOJSIIETO K
TpebyeMOMy pe3y/ibTaTy TIPH KOHKPETHBIX WMCXOJHBIX AaHHBIX. Pa3paboTka
HEeCJIOKHBIX aJrOPUTMOB C MCII0/Ib30BaHUEM LMKJIOB U BeTBJEHUW [iId
yripaB/ieHusi (OpMajbHBIMM HCIOJHUTENsMU. BbINO/IHEHHe — aJroOpuTMOB

BPYUHYIO M Ha KOMIbioTepe. CHHTaKCUUYeCKre 1 JIoTHUecKre omroku. OTKa3bl

2.7

f3pik  mporpammupoBanus  (Python, C++, Java, C#, IllkonbHbIi
Anroputmuueckuii f3bik). CucTeMa MPOTpaMMUPOBAHUS: PeaKTOp TeKCTa

Nporpamm, TPaHC/IATOP, OT/IaJUUK

2.8

HEPEMEHHHH: THUII, WMs, 3HAUeHHe. L[EJ'II:IE, BellleCTBeHHbIe W CHMMBOJIbHEIE

repeMeHHbIe

2.9

Onepatop mnpucBavBaHUs. ApudMeTHUYeCKHe BbIpA)KEHUSI M TOPSAJOK MX
BbIuKc/ieHus1. Oneparyu C LebIMA YUC/IaMU: L{eJI0UMC/IeHHOe JieJieHre, 0CTaToK

ot geneHusi. [IpoBepka /e TMMOCTH OJJHOTO 1IeJIOr0 YKC/ia Ha JIpyroe

2.10

BetBnenus. CocTaBHble yCa0BUsSI (3alvCh JIOTUUECKWX BBbIDAKEHWH Ha
M3y4yaeMOM $3bIKe TTPOrpaMMUpPOBaHust). HaxokieHre MUHMMyMa ¥ MakCUMyMa
U3 JIBYyX, TPEX U UeTbIpEX unces1. PerieHrie KBaZJpaTHOrO ypaBHEHUs], UMeEIOLLero

BelleCTBeHHbIe KODHH
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[uanoroBas oT/1aZiKa MpOrpaMM: MOLIAroBoe BbINOJHEHUe, IPOCMOTP 3HaUeHUM

BeJIMUYHNH, OT]IH,E[O‘-IHLII\/,I BBIBO/, BBI60p TOYKH OCTAHOBA

2.12

Lukn c yotoBueMm. AnroputM EBKTHza 711 HaX0XK/A€HUST HAUOOJTbIeTro 00I1Iero
JleNTUTeNIsl IBYX HaTypabHBIX uncen. Pa3bueHue 3amucy HaTypaJbHOTO YKC/Ia B

HOBHHHOHHOﬁ CrcTremMe C OCHOBAaHMEM, MEHBIIINM WJ/IM PABHBIM 10, Ha OT/ie/IbHbIe

LUpeI




2.13

Llyukn ¢ nepeMeHHON. AJITOPUTMBI IPOBEPKU JeTMMOCTH OJJHOTO L]eJIor0 4uca

Ha JIpyroe, NpoBepK1 HaTypaJbHOI0 YKC/ia Ha MMPOCTOTY

2.14

O6paboTKa CHUMBOJILHBIX [JaHHbIX. CHUMBOJIbHBIE (CTPOKOBBIE) T€PEMEHHbIE.
[TocumBosibHast 06paboTKa CTpPoK. [To/ACYET YaCTOTHI TIOSIBJIEHHUS CUMBOJIA B

cTpoke. BctpoeHHbie GyHKUWY /71t 00pabOTKM CTPOK

2.15

OmnpezneneHre BO3MOKHBIX pe3y/lbTaTOB pabOThI a/rOpUTMa IPH 3a/laHHOM
MHOXXECTBe BXOJHbBIX [AHHBIX, OMpeJe/ieHHe BO3MOKHbIX BXOJHBIX [JaHHBIX,

NIPUBOJALIMX K JAHHOMY pe3y/bTaTy

9 KITACC

Kogp,

TTpoBepsieMbIii 37IeMEHT COAEP KaHUS

LudpoBasi r(paMOTHOCTB

1.1

I'nobanbHasi ceth WHTepHer. IP-ampeca y3noB. CeTeBoe XpaHeHUe [JaHHBIX.
MeTo/bl MHAVBUYA/IBHOTO U KOJJIEKTUBHOTO pa3MelljeHUs] HOBOW MH(popMaLu
B UHuTepHere. bosbimme faHHble (MHTepHET-[aHHbIE, B YaCTHOCTU [JAHHBIE

COLMAJIbHBIX CeTel)

1.2

[Tonstue 06 wuHMOpMaIMOHHON 06e30MacHOCTH. YTPO3bl HMH(DOPMAI[MOHHON
6e3omacHOCTU TpU paboTe B r7100a/TbHON CETH U METOZbl TPOTHUBOZAEHCTBUS M.
[TpaBusia Ge3omacHO¥W ayreHTUUKALMK. 3allyTa JUYHOW WH(POPMALA B CETH
Nurepner. be3omnacHele  cTparervd IOBeJeHHWss B  ceTd  VIHTepHer.
[Ipenyripe)xieHrie BOBJ/IeUEHUsS] B [IeCTPYKTHMBHBbIE M KpPUMHHAJbHBIE (DOPMBI

CeTeBOU akTUBHOCTH (KMOepOy/UTMHT, (GUILKHT U ApyrHe (GOPMbI)

1.3

Bupgpl pearensHocTy B VHTepHere. VIHTepHeT-CepBUCHI. KOMMYHUKALIMOHHbIE
cepBHUCHI (mouToBasi C/Ty»k0a, BU/Ie0-KOH(MEPEHII-CBSA3b U [IPYTHE), CIpaBOYHbIE
C1y)kObl  (KapThl, paclMCaHUss WU [JpYyrve), TIOUCKOBBbIE CIY>KObI, CITy>KObI
OOHOBJIEHUsI TIPOTPAMMHOTO oObecrieueHUss U Apyrve Cay>KObl. CepBHUCHI
roCyZlapCTBeHHBIX yciyr. ObmauHble XpaHU/IHIIA IaHHBIX. CpeicTBa COBMECTHOM
pa3pabOTKH JOKYMeHTOB (OH/IaiH-0¢uCkI). [IporpaMmmHOe obecrieueHue Kak Beb-
CepBUC: OH/IAHOBBIE TEKCTOBBIE U rpaduueckrie peJaKToOpbl, Cpefbl pa3paboTKu

nporpaMm

TeopeTrueckrie 0CHOBbI MH(OPMaTUKH

2.1

Mogenb. 3ajaud, pelllaeMble C TIOMOIIbIO MojenvpoBaHus. Knaccudukamm
Mojsienieli. MatepuasibHble  (HaTypHble) W MH(OPMAIMIOHHBIE  MOJEJIH.

HenpepbiBHble M AuCKpeTHble Mogfend. VmurtaloHHble Mogenu. Wrposble




Mozem. OljeHKa COOTBETCTBHSI MOJIeId MOZETUPYeMOMY OOBEKTY U Le/siM

MOe/TMpPOBaAHUA

2.2

Tabmunble Moemu. TabuIla Kak Tpe/icTaB/ieHre OTHOIIIEHHST

2.3

Ba3b1 ganHbix. OTOOp B Tab/MHUIlEe CTPOK, YOBIETBOPSIIOIIUX 33/JAHHOMY YCIOBHIO

2.4

I'pad. BepummnHa, pebpo, mytb. OpHeHTHpPOBaHHble ¥ HEOPHUEHTHPOBAHHbIE
rpader. [JmvHa (Bec) pebpa. Becomas marpuija rpada. [JavHa myTH MeXOy
BepiHamu rpada. [Torck onTumaneHOro myty B rpade. HauanbHast BepinvHa
(MCTOYHWK) W KOHeYHass BepiIMHA (CTOK) B OPUEHTHPOBAaHHOM rpade.

BbluncieHne KoMuecTBa MyTel B HarpaB/IeHHOM aLiUK/IM4YeCcKoM rpadge

2.5

Hepero. Kopenn, BepmmHa (y3en), mmcT, pebpo (ayra) mepeBa. BeicoTa fepeBa.
[MognepeBo. Ilpumepsl wucCIONB30BaHUS [JepeBbeB. [lepebop BapHaHTOB C

TIOMOIIIBIO JlepeBa

2.6

[ToHATHe MaTemaTMyecKOM MoOZend. 3ajjaud, pellaeMble C TOMOLIbIO
MaTremMaTh4eCcKoro (KOMTIBIOTEPHOT0) MO/|e/TMPOBaHUS. Otmune
MareMaTUueCKOM MoJeaud OT HAaTypHOW MOJeIM U OT  CJIOBEeCHOrO

(/TuTepaTypHOTO) OomMMCcaHUsI 00BEKTa

2.7

OTarnbl KOMITBIOTEPHOTO MOZETMPOBAaHMs: TIOCTAaHOBKA 3a/laud, IOCTPOEHHe
MaTeMaTH4eCKOM  MOJe/ii, TpOrpaMMHasl — peanu3ailysi, TeCTUpPOBaHHUe,
NpOBeJileHre  KOMITBIOTEPHOTO  JKCTIepUMEHTa, aHaau3 ero pe3y/bTaToB,

YTOUHEHHWE MO/Jie/In

ANropuTMBI U IPOrpaMMHUPOBaHNE

3.1

Pa3buenne 3amauv Ha mopa3ajauu. CocTaBleHHe aJrOpUTMOB U TIPOTPaMM C
VICTIO/Ib30BAaHMEM BeTBJIeHWM, LMK/IOB U BCIIOMOTaTe/bHbIX aJrOPUTMOB [iIs

YyIipaBJ/ieHUS UCITO/THUTE/IeM W APYTYMMU UCTIO/THUTE/IAMUA

3.2

Tabmunble BesmunHbl (MaccuBbl). OpHOMepHble MaccuBbl. CoCTaBeHHE U
OT/Ia[[Ka TIPOTPAMM, PpeaJM3yIOIIUX  TUIOBbIE  aJTOPUTMBI  00pabOTKH
O/THOMEPHBIX UMCIOBbIX MAaCCHBOB, Ha O/IHOM W3 SI3bIKOB TPOTPaMMMPOBAHUS
(Python, C++, Tlackanp, Java, C#, IlIko/bHBI ANTOPUTMHUECKUM $3bIK):
3aroJ/IHeHWe YHCIOBOTO MacCHBa C/Iy4aiHBIMU YWC/IaMH, B COOTBETCTBUH C
dbopmynol unM MyTéM BBOJIA UKMCENl, HaXOX/€HHe CYMMBbI 3JIEMEHTOB MacCHBa,
JMHEWHBINA TIOUCK 3aJJaHHOTO 3HAUeHHsI B MaCCHBe, TIO/ICYET 3/IEMEHTOB MAaCCHBA,
VJIOBJIETBOPSIIOIINX ~ 33/JaHHOMY  YCJIOBUIO, HaAXOXKJEeHWe MHWHHUMAJbHOTO

(MakcuManbHOTO) 371eMeHTa MaccuBa. COpTUPOBKAa MacCHBa




3.3

O6Pa6OTKa IOTOKa [JaHHbIX. BbIUKMC/IEHHE KOJIMUeCcTBa, CYyMMbI, CpeagHero
apI/ICbMETI/ILIECKOFO, MHUHHMA/IBHOI'O W MAKCHMAJ/JIBHOT'O 3HAYeHHd 3J/IEMEHTOB

TI0C/IeZIOBaTeIbHOCTH, YAOBIETBOPSIOLIUX 33/[aHHOMY YC/IOBUIO

3.4

Ymnpaenenve. CurHan. O6parHast cBsi3b. [loslydeHre CHUTHasOB OT LM(POBBIX
JaTyukoB (KacaHWs, pacCTOSIHWSI, CBeTa, 3ByKa U Apyroro). IIpumepsi
WCIIO/Ib30BAHUST  TIPUHLMIA OOpaTHOM CBS3WM B CHCTEMax yIpaBJIeHUs
TEeXHUYeCKUMH yCTPOMCTBAMU, B TOM uucie B pobotorexHuke. IIpumepsl
po0OOTH3MPOBAHHBIX CUCTEM (CHCTeMa yIpaB/ieHusl ABWKEHHEM B TPAHCIIOPTHOMN
CUCTeMe, CBapouHas JIMHUA aBT03aBO/la, aBTOMAaTHU3UPOBAHHOE YIIpaB/IeHUe
OTOIUIeHVeM /I0OMa, aBTOHOMHAas CUCTeMa yIIpaBJ/IeHUs! TPaHCIIOPTHBIM CPe/iCTBOM

Y Ipyrye CUCTeMBbI)

VHdopMaloHHbIe TeXHO/IO0TUU

4.1

[MTousiTie 06 3/1eKTPOHHBIX Tabsuiax. TUIBl JaHHBIX B siUEMKax 3JIEKTPOHHOMN
Tabmuipl. PegaktupoBanve U gpopmaTtrpoBaHue Tabmmi. BerpoeHHble GyHKUIWMN
[JI TIOMCKAa MakKCHUMyMa, MMHHMMYMa, CyMMbI U Cpe/lHero apu(meTHyeckoro.
CopTupoBKa [aHHbIX B Bblle/IleHHOM [Juarna3oHe. [locTpoeHue auarpamMm
(ructorpamma, KpyroBasi [guarpamma, TOueuHas AuarpamMma). Bwibop Twuma

ArvarpaMMbl

4.2

[Tpeo6pa3oBanue (opmyn npy KormupoBaHuH. OTHOCHTe/bHAsT, aOCOMOTHAs U

CMelllaHHas aZipecaryst

4.3

YClI0BHBIE BBIUMC/IEHUS B 3JIEKTPOHHBIX Tabnuijax. CyMMUpPOBAaHHE W TOACUET
3HaueHWH, OTBEUANN[UX 3a/[aHHOMY yciaoBuio. O6paboTka 0osbIIX HabOpOB

JaHHBIX. UKMC/IeHHOe MO/Ie/TMPOBaHME B 3/IEKTPOHHBIX Tab/UIax

4.4

Posib MH(pOpPMAaLIMOHHBIX TEXHOJIOTUM B Pa3BUTHMM 5KOHOMMKM MHpa, CTPaHb,
pervioHa. OTKpbITbIe oOpa3oBaresnbHble pecypchbl. IIpodeccun, cBs3aHHBIE C
WHPOpPMaTUKOM ¥  WHGOPMALMOHHBIMU  TeXHOJIOTUSIMHM:  Beb-7u3aiiHep,
MPOTPaMMHUCT,  pa3pabOTUMK  MOOW/IBHBIX  TIPWJIOKEHWH, TeCTHPOBIIVK,
apXUTEKTOpP TPOTPAMMHOT0 ObecrieyeHusi, CIELMAIMCT TI0 aHaau3y /[aHHBIX,

CUCTEMHBIN aIMUHUCTPATOP




IMPOBEPSEMBIE HA OI'D I10 UH®OPMATUKE TPEEOBAHUSA K PE3YJ/IbTATAM
OCBOEHMSI OCHOBHO# OBPA30BATEJILHOM ITPOI'PAMMBI OCHOBHOI'O OBIIET'O

OBPA30OBAHUA

Kog,
TIPOBEPSIEMOTO
TpeboBaHuMs

ITpoBepsiemMbie TpeGOBaHS K TIPEAMETHBIM Pe3y/bTaTaM 6a30BOro
YPOBHSI OCBOEHWSI OCHOBHOM 00pa30BaTe/IbHOM IIPOrpaMMbl OCHOBHOTO
obrero o6pa3zoBanus Ha ocHoBe PI'OC

1

3HaTh (TOHUMATh)

11

BiazieHye 0CHOBHBIMU MOHSTHSIMU: WHGOPMAL[Hsl, Tiepejaua, XpaHeHne
1 00paboTKa MHGOPMAIUH, a/ITOPUTM, MO/JIe/Tb, IU(PPOBOI MPOAYKT U

WX HWCITI0/Ib30BaHKE /I pelIeHusA y‘-IE6HbIX " MIPAKTHYECKUX 3aa4

1.2

B]'Ia,E[eHI/IE TMOHATHUSAMU. BbICKa3blBaHUE, JIOTUUECKass Orllepalus,

JIOTU4YeCKO€e BbIpdXKEeHHEe

YMmeTb

2.1

YMeHve omneprpoBaTh eJWMHULIAMHA H3MepeHHs WH(OPMaLOHHOTO

00béMa 1 CKOPOCTH Tepefiaun JaHHbIX

2.2

YMeHMe 3anuchiBaTh U CpaBHUBaThL Lefble urciaa oT 0 go 1024 B
Pa3/IMYHBIX MMO3UI[UOHHBIX CUCTEMAaX CUMC/IEHUS] C OCHOBaHUSIMH 2, 8,

16, BbIMOJ/IHATL apuUpMeTUUeCKHe orepaliii HaJ, HUMU

2.3

YMeHre KOAMPOBaTh U [I€KOAUPOBaTh COOOIIEHUSI T0 3aJaHHBIM
rpaBW/iaM; T[IOHMMaHWe OCHOBHBIX TPUHLUIIOB  KO/JMPOBaHUS

vH(MOopMaLMY Pa3IMUHON MPUPO/IbI: TEKCTOBOM, rpaduuecKkoil, ayauo

2.4

YMeHMe 3aIlMchbiBaTh JIOTUYECKUE BbIpAXKE€HHWA C HCII0/Ib30BAHHEM
AWU3BIOHKIWMK, KOHBIOHKIUW W OTPpHLIAHUA, OIpeae/dTb MCTUHHOCTDb
JIOTUYEeCKUX Bpra}KEHHﬁ, eC/ii H3BeCTHbl 3HAUeHUWd HMCTHUHHOCTU
BXOJAIMMX B HeEro repemMeHHbIX, CTPOUTH T&6HHHLI NCTUHHOCTU [JId
JIOTUYeCKHX BLIpEl)KEHI/II\/’I; 3dlMMCbIBATh JIOTHUYECKHE BBIDAKEHUA Hda

13yuyaeMOM $3bIKe POrpaMMHUPOBaHMUS

2.5

YMeHue COCTaB/SITh, BBIMOJNHATh BPYUHYHO K Ha KOMIIbIOTEpe
HEeC/IO)KHble  aJTOPUTMbl  [/I  YOpaBjieHWs  UCIIOJHUTEISIMU
(Uepenarika, UepTéXHWUK W JApYyrue); CO3[aBaTb W OTJIAXKHUBAThb
TIPOTPaMMbI Ha OJTHOM W3 SI3bIKOB miporpammupoBanus (Python, C++,
IMackame, Java, C#, IlIkompHBIH ANTOPpUTMUYECKUN  SI3BIK),
peasm3yole HecCJI0)KHbIe arOPUTMBbI 00pab0TKM UMCIOBBIX JAHHBIX

C UCII0JIb30BaHKEeM [UKJ/IOB U B@TBHEHHﬁ; ymeHue p836I/IBaTb 3a7a4X Ha




1o/3a/jau, MCIO0/Ib30BaTb KOHCTaHThl, NepeMeHHble W BbIpa)KeHHsI
Pa3NMuHBIX  TUMOB  (UMC/IOBBIX, JIOTMUECKUX,  CHMBOJIbHBIX);
aHa/IM3UpOBaTh MPeJJIOKEHHbIM aJrOpPUTM, OIpefeNsiTh, Kakue
pe3y/nbTaTbl BO3MOXXHbI TPU 3aZldHHOM MHOXKECTBE MCXOJHbIX

3Ha4YeHUN

2.6

YMeHue 3anucaTb Ha H3yyaeMOM Si3bIKe IPOrpaMMHPOBAHUS
a/ITOPUTMBI TIPOBEPKU JIe/IMMOCTH OJHOTO L|e/I0oT0 UMc/a Ha [Jpyroe,
MIPOBEPKM HaTypaJbHOTO YKC/a Ha MPOCTOTY, BbIJe/NeHUs LUdp u3
HaTypaJbHOTO YMC/Ia, MOMCK MaKCHMyMOB, MHWHMMYMOB, CYMMBI

YKCIOBOM rnoc/jaea0BaTe/;IbHOCTH

2.7

BrnageHue ymeHuMeM OpHMEHTHMPOBATHCS B HMePapXUuecKOll CTPYKType
daiinoBoli cucTeMbl, paboTaTh C (aiIoBON CUCTEMOU TepCOHAIbLHOTO
KOMIIbIOTEPA C UCM0Jb30BaHWeM rpaduueckoro wuHTepdeiica, a
MMEHHO: CO03/laBaTh, KOMMPOBaTh, TepeMelllaTh, TepernMeHOBBIBATS,

y[anATh U apXMBHUPOBaTh (Paid/ibl U KaTaaoru

2.8

B]'Ia,ZLEHI/Ie YMEHHUAMU Y HABBIKAMH K CII0/Ib30BaHUA I/IHCl)OpMaL[I/IOHHLIX
N KOMMYHHKALIMOHHBIX TeXHOJIOTHUI O/ TIOMCKd, XpaHEHHH,

00pabOTKM U Tepefiaur ¥ aHa/IM3a pa3InyHbIX BUAOB HH(OpMALH

2.9

YMeHue BbIOMpaTh CIoCo0 Ipe/icTaB/IeHHsl JaHHBIX B COOTBETCTBUH C
TIOCTaB/IeHHOW 3ajjaueli (TabyuIfpl, CXeMbl, TPapUKH, AUArpaMMbl) C
UCIIO0/Ib30BAHHEM  COOTBETCTBYIOIIMX  TPOrPAMMHBIX  CPEeZICTB

00paboTKH IaHHBIX

2.10

YMenve ¢opmanusoBaTb U CTPYKTYpUpPOBaTh  HMH(OpMaLUIO,
WCTIONB3ysl  3JIeKTPOHHBbIe Tabmuipl fAas 00paboTKH, aHamm3a U
BU3ya/M3al[ii YMCJIOBBIX [JAHHBIX, B TOM YHCJIe C BbIje/IeHHEM
Juara3oHa TaOMWIBl U yHopsiilourBaHWeM (COPTUPOBKOH) €ro
3/IEMEHTOB; yMeHHe TIPUMEHSITh B 37IeKTPOHHBIX Tabuiax (HopMysibl
JJIs1 PACYETOB C MCII0/Tb30BaHMEM BCTPOEHHBIX (DYHKLINM, abCOJTIOTHOM,
OTHOCHUTE/IbHOW, CMeIIaHHOM aJjpecaliiy; NCTI0/Ib30BaTh /1eKTPOHHbBIE
TaO/MUIBI [7I1 YMC/IEHHOTO MOJIeNIMPOBAaHMsI B TIPOCTBIX 3a/lauax W3

Pa3HBIX MpeJMeTHBIX 00macTeit




IMEPEYEHB DJIEMEHTOB COAEPXAHVS, ITPOBEPAEMBIX HA OI'D I1O

NHOOPMATUKE

Kogp,

ITpoBepsieMbIii 5/1eMEHT COZep)KaHus

LudpoBasi r(paMOTHOCTb

1.1

datinel v manku (kKatanoru). [IpuHLMNBI TOCTpoeHUsT (aliIoOBBIX
cucteM. [TonmHoe ums datina (mamku). [TyTs K aiiny (manke). Pabora c
¢daillaMm ¥ KatajoraMy CpefCTBaM{ OIEpPaljuOHHOW CHUCTEeMBI:
co3/jaHue, KOMMpoBaHUe, repeMellleHue, rlepeMeHOBaHue U yjaieHue
daitioB u marnok (karasoroB). Tumbl daitioB. CBoiicTBa (aiios.
daitnioBelii MeHezpkep. [lowck alinoB cpeicTBaMy OrlepaljMiOHHOMN

CHUCTeMBbI

1.2

OO0beauHeHre KOMIMBIOTEPOB B ceTb. CeTh VHTepHeT. BeO-cTpanuiia,
BeO-caiiT. CTpykTypa aapecoB BeO-pecypcoB. Bpaysep. ITonckoBbie
cucrtembl. Ilouck wWHbopMalMy 10 K/IOYEBBIM CA0OBaM W 10
n3o00pakeHuro.  JIocTOBEPHOCTh HWH(OPMAIMM, TIOJYYeHHOW U3

Wurepneta. |P-agpeca y310B. CeTeBoe XpaHeHVe JaHHBIX

TeopeTrueckrie 0CHOBbI MH(OPMaTHKH

2.1

[IMCKpeTHOCTh /IaHHBIX. BO3MOKHOCTH OTMCaHWSI HEeTPepPhIBHBIX
00BEKTOB U MPOLECCOB C MIOMOILBIO TUCKPETHBIX JAHHBIX.

CumBos. AndaBut. MoHocTs andasura. [IBOMUHBIA  andaBuT.
KonmuuecTBO ~ BCEBO3MOXKHBIX ~ C/OB  (KOZIOBBIX  KOMOWHAITHM)
(bUKCUpOBaHHOW [yMHBI B ABOMYHOM andasure. IIpeoOpasoBaHue
moboro andaBuTa K /JBOMYHOMY. KOIMUeCTBO pasMUYHBIX CJIOB
(UKCHPOBaHHOM J/TMHBI B aaBUTe OTpeeéHHON MOLHOCTH.
KopupoBaHve CMBOJIOB OJHOTO asiaBUTa C MOMOILBI0 KO/IOBBIX CJIOB
B Ipyrom asndaBuTe, KofioBast Tabnuila, AekoarpoBanue. KogupoBaHue
TekcToB. PaBHOMepHbIN Kozi. HepaBHOMepHbIii Koz Kogrposka ASCII.
BocbmubuTHble KOoAupoBKu. Ilonstue o kogupoBkax UNICODE.
[ekopvipoBaHue COOOIIeHH C WCIIOB30BaHMEM PABHOMEDHOTO H

HepaBHOMEPHOTO0 Kozia. MIHbopMaiuoHHbI 006EéM TeKCTa

2.2

WnadopmarionHeli 00b€M [aHHBIX. BUT — MHHMManbHas egUHUIIA
KOo/MyecTBa MH(GOpMalMy — JBOWYHBIN pa3psj. EAuHuIbl H3MepeHUs

WHGOPMaIIMOHHOTO 00bEMa aHHBIX. buT, OalT, KunobalT, Merabair,




rurabaiit. CKOpoCTb Tiepefiaud IaHHbIX. EAMHUIIEI CKOPOCTH Tepeauun

JTAHHBIX

2.3

KomupoBanue mnpera. IlpetoBble mozenu. Mogens RGB. T'myOuna
KogupoBaHus. [Tamutpa.

PacTpoBoe U BEKTOpHOe TMpe/CTaB/ieHHe u300pakeHui. IIuKcens.
Ouenka wuHGOPMAaLMOHHOTO 00BEMa rpaduuecKnx [JaHHBIX [JIs

PacTpPOBOTO U300pa’keHUsT

2.4

KopgupoBanue 3Byka. PaspsagHocTe U yactora 3anucu. KosmuecTso
KaHasI0B 3alMCH.
OneHka KoJIMYeCTBeHHBIX [1apaMeTpOB, CBSI3aHHBIX C IIpeJCTaBIeHreM

Y XpaHeHHeM 3BYKOBBIX (paiijioB

2.5

Heno3uivoHHble W TMO3WLMOHHbIE CHUCTEMbI CUMC/IeHUs. AJjaBuT.
OcHoBanue. Pas3BépHyrass ¢opma 3anucd uuciaa. [lepeBos B
JeCITUUHYK0 CHUCTeMY 4HCesl, 3alMCaHHbIX B JPYIUX CHUCTeMax
CUMC/IeHUS.

Pumckas cuctemMa CcunciieHus

2.6

[BownuHas cuctema cumcsienusi. [lepeBog Liesibix urces B mipefienax ot O
no 1024 B gBouuHyr cucteMy cuucieHusi. BocbMepuuHasi cucrema
cumrcneHusi. [lepeBos urcen U3 BOCbMEPUYHOM CHUCTEMBI B JBOMYHYIO U
JeCATUUHYI0 cHucTeMbl W oOpartHo. IllecTHagliaTepruHasi cucTeMa
cuncnenusi. IlepeBos uucen W3 IICTHAALATEPUYHOM CHUCTEMBI B
JBOWYHYIO, BOCBMEDHUHYI0 W [eCATHUHYI0 CHCTeMbl W 0OpaTHO.

ApudmeTnueckue oneparnuu B JBOUUHON CUCTEME CUKC/IeHHUS

2.7

Jlornyeckue BbICKa3biBaHUs. JlorHueckre 3HA4YeHWs BBICKAa3bIBAaHUM.
OJileMeHTapHble M COCTaBHBbIE BbICKa3bIBaHUS. Jlornueckve orieparjuu:
«1» (KOHBIOHKIIYS, JIOTUYECKOe YMHOXKeHUE), «HIu» ([AU3bIOHKIUS,
JIOTUYecKoe CJIOXKeHHe), «He» (/orudyeckoe otpuriaHue). [Ipuopurer
norudyeckux oreparuid. OrnpefiesieHWe WUCTUHHOCTA — COCTAaBHOTO
BBICKA3bIBAHUS, €C/IM W3BECTHBI 3HAUEHHS WCTMHHOCTA BXOJMIUX B
HEero 3JieMeHTapHBIX BBICKA3bIBaHWMA. JIormMueckue BBIPaKEHUSI.
[lpaBusa 3amucy JIOTUUECKWX BbIpaKeHWH. [locTpoeHue Tab/uI]

HCTHUHHOCTH JIOTHYEeCKHX Bpra)KeHI/II\/II

2.8

Jlormueckre 3neMeHThl. 3HAKOMCTBO C JIOTUYECKHUMU OCHOBaMM

KOMIIbIOTEpa




2.9

HenpepbiBHble ¥ [gucKpeTHble Mogenu. VIMUTaLMOHHBIE MOZEH.
Urposble mopenu. OLeHKa ajeKBaTHOCTA MOJENIU MOJeIupyeMoMYy

00BEKTY U 1[e/ISIM MO/Ie/TUPOBAHUS

2.10

Tabmunble Mogiesii. Tabnmila Kak TpeficTaBieHHe OTHOLIeHUs . ba3bl
naHHbiX. OTOOp B Tabmuile CTPOK, Y/OBJ/IETBOPSIFOIIUX 3a/laHHOMY

YC/JIOBHIO

211

I'pad. BepumHa, pebpo, NyTh. OpueHTHpOBaHHbIE v
HeopueHTHUpOBaHHbIe Tpadbl. [ImmHa (Bec) pebpa. BecoBas marpwiia
rpada. [nvHa mytu mMexxay BepinrHamu rpada. [Torck onTrmanbHOTO
nyty B rpade. HauanbHas BepiIrHa (MCTOUHMK) ¥ KOHEUHasi BepIIMHA
(cTok) B oprveHTHPOBAaHHOM rpade. BrruncieHrne KomuyecTBa MmyTed B

HarpaB/IeHHOM alMK/IU4YeCcKoM rpacge

2.12

Hepero. Kopens, BepiimHa (y3en), muct, pedpo (ayra) gepesa. BricoTa
nepeBa. ITogmepeBo. IIpvMepbl HCMONBb30BaHUSI AiepeBbeB. [lepeGop

BapHaHTOB C TIOMOIIIBIO fiepeBa

ANropuTMBI U NPOrpaMMHUPOBaHKE

3.1

CaotictBa anroputma. Crioco0bl 3armucy anropuTMa (CI0BECHBIH, B BUjIe
O/10K-CXeMbl, TTPOrpamMma).

CocraB/ieHre aJrTOPUTMOB | TTPOTPAMM C UCTIO/Ib30BaHEM BeTBIIEHHH,
I[MKJIOB ¥  BCIIOMOTAaTe/IbHbIX aJrOPUTMOB [i/I  YIIpaB/IeHUS
ucrionaureneM (Pobor, UYepenamka, UYepTéXHUK U apyrue).

BrInosiHeHMe aropuTMOB BPYYHYIO M HAa KOMIIbIOTEpe

3.2

f3pik  mporpammupoBanusi  (Python, C++, TIlackams, Java, C#,
[ITkoMbHBIN ANTOPUTMUYECKUN H3bIK).

CucreMa 1porpaMMUpOBaHUs:  pelakTop  TeKCTa  IpOrpamm,
TPaHCJIATOP, OT/IaZUUK.

[lepemenHas: Tun, uMs, 3HaueHue. Llenble, BellleCTBeHHble U
CUMBOJIbHBIE [1IepeMeHHbIE.

Onepatop npucBauBaHus. ApupmMeTryecKre BbIpaKeHUs 1 MOPSAJ0K UX
BbIUMC/IeHus1. Oneparui ¢ Lie/bIMU YUC/IaMU: 11eJIOUMCIeHHOe JiefieHHe,
oCTaTok OT JeneHus. BerBnenus. CocTaBHble YyCa0BUS (3aruch
JIOTUYEeCKUX BBIPDAKEHWH Ha M3y4aeMOM $I3bIKe TTPOTPaMMHPOBAHUS).
HaxoxjeHnve MmuHriMyma

Y MakCMMyMa U3 [IByX, TPEX U UeThIpéX uucesl. PellleHre KBaJpaTHOrO

ypaBHeHUsl, MMeEIOILero BelleCTBeHHble KOpHHU. LIMkn ¢ ycioBuem.




Asnropurm EBKiHzia /17151 HaX0XKJeHHsT HAMOOJbIIIero o0ILero Je/TuTers
JBYX HaTypa/ibHbIX unces. Pa3bueHue 3amucy HaTypaabHOTO UHMC/A B
MO3ULIMOHHOM CHUCTeMe C OCHOBaHWeM, MeHbLIMM WM paBHbM 10, Ha
otfenpHble LUppel. LUKn ¢ mnepeMeHHOW. AJITOPUTMBbI TPOBEPKU
[leJTMMOCTH OJIHOTO 11e/I0r0 YMCJ/ia Ha /Ipyroe, MpoBepKy HaTypaJbHOTO

yKC/a Ha IPOCTOTY

3.3

OO6paboTka CUMBOMBHBIX [JaHHBIX. CuUMBOJBHBIE (CTPOKOBBEIE)
nepemeHHble. [TocumBosibHasi 06paboTka cTpok. IloACYET uacTOTHI
TIOSIBJIEHUs] CUMBOJIa B CTPOKe. BcTpoeHHble dyHKIMHU /171t 00paboTKu

CTPOK

3.4

OrmpefiesieHie  BO3MOJKHBIX Pe3y/bTaTOB pabOThl ajqrOpuUTMa TIpH
JAHHOM MHOJKeCTBe BXOJHBIX [aHHBIX, OITIpejieJieHHe BO3MOXKHBIX

BXO/ZIHBIX NaHHBIX, IIPUBOASAIINX K IAHHOMY P€3yJ/IbTaTy

3.5

Tabnmuunble  BemumHbl  (MaccuBbl).  OZHOMEpHBIE — MACCHBBI.
CocraBieHe ¥ OT/IaZIKa TIPOTPaMM, pPealu3yIoLINX THUIIOBbIE
a/IrOpUTMbI 00pabOTKM 0/THOMEPHBIX UMC/IOBBIX MAaCCUBOB, Ha OJHOM U3
s3pIKOB  TiporpammupoBanust  (Python, C++, Tlackams, Java, CH#,
[Tko/bHBI  ANTOPUTMUYECKHA  $I3BIK):  3ariojiHEHHe YHC/IOBOTO
MacCHBa Cy4yalHbIMH UYHC/IaMH, B COOTBETCTBUH C (DOPMYJIOW WITH
MyTéM BBOJIa UHMCes, HAaxOXKJEeHHe CYMMbI 3/IeMEHTOB MacCHBa,
JIMHEeWHBIA TOWCK 33JaHHOTO 3HaYeHHs B MaCCHBe, TIO/ICUET 3/IeMeHTOB
MacCHBa, Y/JOBJIETBOPSIIOIIMX 3a/JaHHOMY YCJIOBHIO, HaXOXKIeHHue
MUHUMa/IBHOTO (MaKCHUMa/bHOTO) 3/1eMeHTa MaccuBa. COpTHUPOBKa
MaccuBa. OOpaboTKa TOTOKAa JaHHBIX. BBIYMC/IEHWE KOJMYeCTBa,
CYMMBI, cpesiHero apuMeTHUeCKOro, MUHUMa/TBHOTO U
MaKCHMa/bHOTO  3HAueHWs  37IeMEHTOB  TI0C/Ie[0BaTebHOCTH,

YAOBJ/IETBOPAIOIINX 3dJdHHOMY YC/IOBHUIO

3.6

Ynpaenenue. Curnan. OOpartHasi cBsi3b. [lo/iyueHWe CHUTHAIOB OT
ITUPPOBBIX AATUMKOB (HampuMep, KacaHusi, paCCTOSTHUS, CBeTa, 3BYKa).
[TpuMepbl UCIOJIL30BaHUS TIPUHIIMIIA OOpaTHOW CBSI3M B CHCTeMax
yrpaB/eHUs] TeXHUYeCKUMHU YCTPOWCTBAaMU C TIOMOLBIO JAaTUMKOB, B

TOM UHCJie B POOOTOTeXHHUKE

VHdopMaliioHHbIe TeXHOJIOTHUH

4.1

TekcToBbIe JOKYMEHTHI ¥ X CTPYKTYPHBIe 371eMeHThI (CTpaHuLia, ab3ari,

CTpOKa, C/IOBO, CUMBOJI).




TeKCTOBBIN TPOLjeCCOp — MHCTPYMEHT CO3/laHUs], PeJAKTUPOBAHUS M
dopmatrpoBaHusi TeKCTOB. [IpaBusia Habopa TekcTa. PeakTupoBaHMe
Tekcta. ColictBa cumBoJioB. IlIpudt. Tumnbr mipudToB (pydsieHsbie, ¢
3aceykamy, MOHOIIUPHUHHBIE). [Toy’KupHOe ¥ KypCHBHOe HauepTaHHe.
CeoiictBa ab3areB: TpaHWibl, ab3al[HBIA  OTCTYN, WHTepBa,
BbIpaBHMBaHMe. [lapameTpel ctpanuipl. CTrsieBoe (opmaTHpOBaHUe.
CrpykTyprpoBaHue HWH(OpPMAIi C TIOMOILIBIO CITUCKOB W TaO/HII.
MHoroypoBHeBble cnMcKH. /[loOaBneHue Tab/MWI] B  TEKCTOBBIE
JNOKyMeHTbl. BcraBka wu300pakeHMId B TEKCTOBBbIE [JOKYMEHTHI.
Obtekanrie w300pa)keHU TEKCTOM. Bk/loueHHe B  TEKCTOBBIN
JOKYMEeHT fguarpamm, (opMmysi, HyMepalii CTPaHWL], KOJIOHTHUTYJIOB,

CCBI/IOK U JPYTHX 3JIEMEHTOB

4.2

PactpoBsie pucyHku. Vcrosip30BaHue rpaguecKiX IPUMHUTHBOB.

Omepalu pefaKTUPOBAHUSI TpapuuecKux OOBEKTOB, B TOM UHCJIE
1udpoBbIx QoTorpaduii: wU3MeHeHHe pa3Mepa, 00Ope3Ka, TOBOPOT,
oTpakeHHe, paboTa c obnacTsamu (BblJe/ieHHe, KOMMMPOBaHUeE, 3a/TMBKa
I[BETOM), KODpeKLUsl IIBeTa, SPKOCTH M KOHTPACTHOCTU. BekTopHas
rpaduka. Co3zaHre BEKTOPHBIX PUCYHKOB BCTPOEHHBIMH CPeJCTBaAMHU
TEKCTOBOTO TIPOI[eCCOpPa WM JPYrMX TIporpamMM (TIPUIOXKEeHUH).

[obaBieHrie BeKTOPHBIX PUCYHKOB B IOKYMEHTbI

4.3

[TogroToBKa My/IbTUMeUMHBLIX Tipe3eHTari. Craiig. [TobaBieHre Ha
C/laki; TekcTa W u300pakeHWi. PaboTa C HECKONBLKUMH ClakifiaMU.
HNobaBneHue Ha C/ail; ayAWMOBU3Ya/NbHBIX JIaHHBIX. AHUMAIUS.

I'mnepccbinku

4.4

Twrbl JaHHBIX B siUeMKax 3/eKTPOHHOM Tabmuibl. PesakrupoBaHve u
¢opmarupoBanue Tabmui. BcrpoeHHble (YHKUMM 11 TIOMCKA
MakKCMMyMa, MHMHHMYMa, CYMMbl U CpeJHero apu(MeTHUecKoro.
CopTtrpoBKa [aHHBIX B BblJeJeHHOM Juanas3oHe. [loctpoenue
Jauarpamm (rucTorpaMmMa, KpyroBasi iuarpaMma, ToueuHast fuarpaMmma).
Bri6op Tuma auarpammel. [Ipeo6pa3zoBanue popMys Py KOTTMPOBAHUH.

OtHocuTeNbHAs1, abCOJIOTHAS ¥ CMelllaHHasl afipecariyst

4.5

Y CIOBHBIE BBIYMC/IEHUS B 37I€KTPOHHBIX Tabiuiiax. CyMMHpOBaHUe U
MO/ICYET 3HAUEeHUH, OTBEUAIOIMX 3aJlaHHOMY ycioBui0. O6paboTka
Oonbix  HaOOpOB  fAaHHBIX. YWCIeHHOe  MoOj/leIMpOBaHUE B

39JIEKTPOHHBIX TabMIIax




YUYEBHO-METOIUYECKOE OBECITEHEHUWE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

METOINYECKUE MATEPUAJIBI V11 YUUTEJIA

VOPOBBIE OFPA30OBATEJIbHBIE PECYPCBI M PECYPCBI CETU UHTEPHET
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