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ITOSACHUTEJ/IbHASA 3AIINCKA

[Tporpamma 1o MHQOpPMAaTHKe Ha ypPOBHe OCHOBHOTO 00Ilero obpa3oBaHUS
coCcTaB/ieHa Ha OCHOBe TpeOOBaHMI K pe3y/JbTaTaM OCBOEHHS OCHOBHOMU
obOpa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 0011[ero 00pa3oBaHUs, TTPe/ICTaB/IeHHbIX
B ®I'OC 00O, a Takxe heepanbHO paboyeit MporpaMMbl BOCTIMTaHUS.

[Mporpamma 10 wuH(MOpMaTHKe [JaéT TpeACTaBleHHe O Le/dx, o0led
cTpaTerud O0OyueHHs, BOCIUTAHUS U Ppa3BUTUS OOYyUalOI[UXCS CpeACTBaMU
vHbopMaTHKA Ha 6a30BOM YpOBHe, yCTaHaB/MBaeT 00s3aTesibHOE IpeAMeTHOe
cojJiepkaHue, rpelycMaTpyBaeT ero CTPyKTypHUpOBaHue 10 pa3ziesiaM U TeMaM.

[TporpamMma 1o UH@OpMaTHUKe OTpesesisieT KOIMUeCTBeHHbIe U KaueCTBeHHbIe
XapaKTepUCTUKH yueOHOTro MaTepuasa /s KaKJOro rojja u3yueHus, B TOM YKCJIe
JJisl CoZiepyKaTe/IbHOTO HarloJTHeHWsI pa3HOTro BUjla KOHTPOJS (TPOMeKyTOUHOMN
aTTecTaluu oOyuaroLuxcs, BCEPOCCUUCKUX TIPOBEPOYHBIX pabor,
rOCyJJapCTBEHHOU UTOTOBOM aTTeCTaLuM).

[TporpaMmMa 10 uH(OPMAaTUKe SBASETC OCHOBOW [Jii COCTaBJ/IeHUS
aBTOPCKUX yueOHBIX TIPOrpaMM, TeMaTHUYeCKOT0 MJIaHUPOBaHUS KypCa yUHTe/IeM.

Lensmu wu3yyeHus UWHGOPMAaTUKA Ha YPOBHE OCHOBHOTO  001iero
o0pa30BaHUs SIBJIIOTCS:

¢bopMrpOBaHre OCHOB MUPOBO33PeHMUs], COOTBETCTBYIOIIIEr0 COBPEMEHHOMY
YPOBHIO DPa3BUTHSI HayKU WH(MOPMATHKU, AOCTMXKEHUSM HayuyHO-TeXHUUeCKOTO
mporpecca U 0OIL[eCTBEHHOW MpaKTHWKWU, 3a CYET pa3BUTUs Tpe/CTaB/ieHud 00
vHGOpMaLMM KaK O BaKHeHIlleM CTpaTernyecKOM pecypce pa3BUTUSI JIMYHOCTH,
rocyjapctBa, oOIecTBa, TIOHMMaHUsS POAM HHMOPMALIMOHHBIX IIPOLIECCOB,
MHGOPMAI[MOHHBIX DPecypcoB W WH(GOPMALMOHHBIX TEXHOJIOTUA B YCIOBUSAX
1udpoBoit TpaHchopMalii MHOTHX C(hep »KHU3HU COBPEMEHHOTO 00111eCTBa;

obecrieueHre yC/IOBUM, CIOCOOCTBYIOIIMX Pa3BUTHIO aATrOPUTMUUECKOTO
MBIILIZIEHUsT KaK HeoOXOAMMOro yC/IoBUSI TIpO(deCcCHOHATbHOU [esiTe/IbHOCTU B
coBpeMeHHOM WH(OPMAaIIMOHHOM 00IllecTBe, TpeAroJaratoliero CrocobHOCTh
oOyuatorrierocsi pa3duBaTh COKHBIE 3aZlaud Ha OoJiee TIPOCTBbIE TI0/[3a/lauH,
CpaBHMBATh HOBBIE 33/lauu C 3a/layaMU, PelIEHHBIMU paHee, OTpe/e/isiTh 11aru A/is
JOCTIKeHHs pe3y/ibTara U Tak jJajee;

dbopmMupoBaHre U pa3BUTHe KOMIIeTeHI[Ui oOyuaroluxcs B 00J1acTh
WCT0/Tb30BaHus1 UHPOPMALIMOHHO-KOMMYHUKAL[MOHHBIX T€XHOJIOTUM, B TOM UUC/Ie
3HaHWM, YMeHWM U HaBBIKOB paboThl C uWHGopMaluel, MporpaMMHUPOBaHMS,
KOMMYHUKAIIMM B COBPEMEHHBbIX LM(PPOBBIX Cpefax B YCIOBUAX obecrieueHUs
MHGMOPMAaI[MOHHON 6e301aCHOCTH JIMYHOCTHU 00yUaroIerocs;

BOCTIMTaHHE OTBETCTBEHHOTO W M30MpaTenbHOr0 OTHOIIEHHUsI K MHGOpMaLuu
C yuéTOM MpaBOBBIX U 3TUYECKUX aCIEKTOB €€ pacripoCTpPaHeHHsl, CTPeMJIeHUsT K
NIPOZIO/DKEeHNI0  0Opa3oBaHusi B 00macTd WHGPOPMAI[MOHHBIX TEXHOJIOTUA U



CO3UZIaTe/IbHON  JIesiTe/IbHOCTA C TIpUMEeHeHHWeM CpeACTB  MH(GOPMAalMOHHbIX
TeXHOJIOTUH.

NHudopmaTrKa B 0CHOBHOM 00111eM 00pa30BaHUU OTPa’kaerT:

CYLIHOCTb MH(OPMATUKM KakK HAyYyHOW [UCLMIVIMHBI, U3yuarolien
3aKOHOMEPHOCTH TPOTeKaHUsi U BO3MOYKHOCTU aBTOMAaTH3aluU MH(OPMAaI[MOHHBIX
TIPOLIECCOB B pa3/IMYHbIX CUCTEMAX;

OCHOBHble ~ 00/lacTM  TIpUMeHeHusi MHGPOpPMATHKH, TIpeXZAe  BCero
MH(GOpMaLMOHHbIE TEXHOJIOTHH, YIIPaB/IeHHe U COLaibHY0 cdepy;

MEeXIUCLUIUVIMHAPHBIM  XapakTep HWHGOpPMaTUKA W  HUH(OPMALOHHOU
JesiTeNTlbHOCTH.

N3yyenre uwHGOpPMAaTUKU  OKa3blBaeT CYyIIeCTBeHHOe B/MSHUE Ha
¢dopmHpoBaHre MHUPOBO33peHUs] O0YYarolerocs, ero >KU3HEHHYIO TI03ULHIO,
3aK/1a/IbIBaeT  OCHOBbI ~ TOHWMaHWs  TIPUHLMIOB  (DYHKIIMOHUDOBAHUSA U
WCTI0/Tb30BaHMUsI MTH(POPMAIJMOHHBIX TEXHOJIOTUM KaK HeoOX0UMOro MHCTPYMeHTa
MpakTUUeCKu JitoOOW [JeATeslbHOCTH MW OJHOTO U3 Haubosiee 3HAYMMBIX
TEXHOJIOTUUECKHUX  JOCTH)KEeHUM  COBPEMEHHOW — LuBWIM3aluu.  MHorue
TipeIMeTHBIe 3HAHUS U CIIOCOOBI /eATeTbHOCTH, OCBOEHHBIe 0OYJarOIIUMUCS TIPU
n3ydyeHnrd WHGOPMATHKW, HaXOAST TpUMeHeHre Kak B paMKax 00pa30oBaTe/IbHOTO
npoLecca, Tak U B UHBIX >KU3HEHHBbIX CUTYalUsiX, CTAHOBSITCS 3HAYMMbIMHU [IJIsl
¢bopMHpOBaHKsl KauecTB JIMUHOCTH, TO €CTb OPHEHTUPOBaHbl Ha (hOPMUPOBAHUE
MeTarnpeAMeTHBIX U TMUHOCTHBIX Pe3y/IbTaTOB 00yueHwUs.

OcHoBHBIe 3aiaur yueOHOTO npegMeta «MHbopMaTika» — chOpMHUPOBaTh Y
00yuaroLuXCs:

MOHMMaHWe TIPDUHLUIIOB YCTPOWMCTBA U  (DYHKI[MOHUPOBaHUS OOBEKTOB
1[MPOBOTO OKPY’KEHUsI, TIpeJCTaB/leHHsT 00 WCTOPUM W TeHJEeHI[USX pa3BUTHS
nHbOPMaTHKH TTepro/a 1iidpoBoi TpaHchopMal[ii COBPEMEHHOT0 00IIIeCTBa;

3HaHUsl, yMEHUs] U HaBbIKM TPaMOTHOM TMOCTAHOBKH 3a/lay, BO3HUKAIOIIUX B
MPAaKTUUeCKOM JesiTeJIbHOCTH, /i1 UX peLleHusi C TMOMOLIbI0 WH(OPMALIMOHHBIX
TeXHOJIOTUM, YMeHUs W HaBbIKM (DOPMaM30BaHHOIO OINKCAHUS TIOCTaBJIEHHBIX
3a/1ay;

6a3oBble 3HaHUsA 00 WMHGOPMALMOHHOM MOJENUPOBAaHWH, B TOM 4YHC/e O
MaTeMaTUueCKOM MO/eTMPOBaHUY;

3HaHUe OCHOBHBIX Q/IFOPUTMUUYECKUX CTPYKTYD U YMeHUe TIPUMEHSITb 3TU
3HaHUS /11 TIOCTPOEHUs] aJfOPUTMOB peIlleHus] 3aZiad 0 UX MareMaThyeCcKUMm
Mojiensim;

yMeHUsT U HaBbIKA COCTaB/IEHHsI TPOCTbIX MPOrpaMM [0 TOCTPOEHHOMY
aJITOPUTMY Ha OJTHOM U3 513bIKOB MIPOrPaMMUPOBAHKsI BICOKOTO YPOBHS;

yMEeHUSI U HaBblKU S(PQGEKTUBHOTO WCIIO/Ib30BaHUSI OCHOBHBIX THIIOB
MIPUKJ/IaJHBIX MPOrpaMM (TIpU/IoKeHui) ob1iiero Ha3HaueHus1 U WHGHOPMaLMOHHbIX



CUCTeM [I/Isl pellieHus C UX TIOMOIIbIO TIPAKTUUeCKUX 3ajiad, BjajieHre 0a30BbIMU
HOpPMaMM WH(OPMAL[MOHHOW STUKM U TIpaBa, OCHOBaMU WH(POPMaLMOHHOU
0e30MacHOCTY;

yMeHHe TPaMOTHO WHTepIIPeTUPOBaTh pe3y/bTaThl PellleHUs] MPaKTUueCKuX
33/lay C TIOMOILbI0 UH(POPMALIMOHHBIX TEeXHOJIOTHUM, TPUMEHSITh T0yUeHHbIe
pe3yJbTaThbl B IPAKTUYECKOM /1eITe/IbHOCTH.

enu ¥ 3azjauv M3y4yeHUs] UHPOPMATHKM Ha YPOBHE OCHOBHOrO 00Iilero
oOpa3oBaHUs  ONpeJe/IIIOT CTPYKTYPy OCHOBHOTO COZIep>KaHUsS — y4ueOHOTro
ripe/iMeTa B BUjie CJIeAYIOIIUX YeTbIDEX TeMaTUUeCKUX Pa3fiesioB:

1[M(poBasi TpPaMOTHOCTb;

TeopeThYeCcKre OCHOBbI MH(POPMAaTHKH;

aJIfTOPUTMbI ¥ TIPOrPaMMUPOBaHUE;

MH(MOpMaIMOHHbIe TeXHOJIOTHH.

Ha wm3yuenne nHpopMaTvKu Ha 0a30BOM ypOBHe OTBOAUTCA 68 waca: B 8
kacce — 34 yaca (1 yac B Hefient0), B 9 kiacce — 34 yaca (1 yac B HeZiest0).



COAEPXXAHUE OBYUEHUA

8 K/IACC

TeopeTuyeckue 0CHOBbI HHPOPMATUKU

CucremMsbl CUMC/IeHUA

HerosulMoHHbIE ¥ TO3WULIMOHHBIE CUCTEMBbI  CUYMC/IeHUs.  AJiaBurT.
OcHoBanue. Pa3BépHyTas popMa 3anucu uvcia. [lepeBof; B JeCATUUHYIO CUCTEMY
yuceJl, 3alIMCAHHBIX B JPYTUX CUCTEMaX CUMC/IeHUS.

Pumckas cucrema cumucieHus.

[BouuHas cuctemMa cuvcieHus. [lepeBog uesbix yrcen B ripegesnax ot 0 go
1024 B pABOMYHYHO CUCTEMY CuuC/leHUs. BocbMepuuHas cucTeMa CUYMC/IEHUS.
[TepeBo/, uncen M3 BOCbMEPUYHOU CUCTEMBI B IBOUYHYIO U IECATUYHYHO CUCTEMBbI
u obparHo. IllecTHagijaTepuyHasi cucTeMa cuuciaeHus. [lepeBog uwcen u3
LIeCTHA/ILIATEPUYHOM CUCTEMbl B J[IBOMUHYH), BOCBMEPUYHYH) M JE€CITUUYHYIO
CHCTeMbI 1 00paTHO.

ApudmeTtrueckue oriepaljiy B ABOUUHON CUCTeEMe CUUC/IeHHS.

J/ieMeHTbl MaTeMaTHUeCKOM JIOTUKHU

Jlornueckrve BbICKa3biBaHWs. Jlorhueckwe 3HaueHWs BbICKAa3bIBaHUM.
DJileMeHTapHble U COCTaBHbIE BbICKa3biBaHUs. Jloruueckue omnepauuu: «u»
(KOHBIOHKLIWS, JIOTUUECKOEe YMHOXKEHHUE), «WIn» (AU3BIOHKLWS, JIOTHUeCKoe
CJTIO’KEeHUe), «He» (Jioruuyeckoe oTpuliaHue). [IpropuTeT JI0rMyecKux oreparyi.
OrnpefiesieHMe UCTUHHOCTU COCTAaBHOI'O BBICKA3bIBaHUS, €C/IM U3BECTHBI 3HAYeHUs
WCTUHHOCTU BXOJSIIMX B HEro 3/eMeHTAapHbIX BbICKa3biBaHUW. Jlornueckue
BbIpaKeHHs. [IpaBWia 3amuMcy JIOTHYeCKUX BbIpakeHUd. I[locTpoeHue Tabmwi]
VICTUHHOCTH JIOTUYECKUX BbIPaXKEHUU.

Jlornueckuie 371eMeHTbl. 3HAKOMCTBO C JIOTUYeCKHMMH OCHOBaMH KOMIIbIOTepa.

AropuT™MBI M POrpaMMipoBaHMe

N cnosHUTE/IM U a/ITOPUTMBI. AJITOPUTMUYECKHEe KOHCTPYKLIUU

[Touatve anroputma. VIcrno/sHUTeNM anropuTmMoB. AJICOPUTM Kak IlIaH
yIIpaBJIeHUS] UCTIOJTHUTEIEM.

CroiictBa anroputma. CriocoObl 3amucy anropuTMa (CIOBeCHBIN, B BHU7E
6/10K-CX€eMbI, TTIporpaMMa).

AsropuTMHYeCcKre KOHCTPYKUMU. KOHCTpPyKUMs «cCiiefoBaHUe». JIMHeUHbIU
anroput™M.  OrpaHMYeHHOCTb  JIMHEWMHBIX  @JCOPUTMOB:  HEBO3MOJXHOCTb
NpeJlyCMOTPeTh 3aBUCUMOCTh I0OC/1e[0BaTe/bHOCTHA BBITIO/IHSIEMbIX JeWCTBUM OT
VICXO/JHBIX JAaHHBIX.



KoHCTpyKIUsi «BeTB/eHUe»: TOJHasi U HerosiHasi (GopMbl. BeinonHeHue u
HEBBITIOJIHEHHE YC/I0BUSI (MCTUHHOCTh M JIOKHOCTh BbICKa3biBaHUs1). IIpocTeie u
COCTaBHbIE yCJIOBUS.

KOHCTpyKIUSI «[MOBTOpPEHUs»: LMK/bl C 3aJaHHbIM UYKUCJIOM TMOBTOPEHUH, C
YCJIOBUEM BBITIO/THEHUS, C TIEPEMEHHOU LIUKJIA.

Pa3paboTka /11 popMasbHOTO HCIIOJHUTEJIS aJrOpPUTMa, TIPUBOJSIIEr0 K
TpebyeMOMy pe3y/nbTaTy TIpM KOHKPETHBIX MCXOAHBIX MAaHHBIX. Pa3paboTka
HEC/IOJKHBIX ~aJTOPUTMOB C HCIIO/Ib30BaHWEM LIMKJIOB W BETBJAEHUM [JIA
yrpaBieHuss GhopManbHBIMUA HCIIOJIHUATEISIMUA, TaKUMHU Kak Pobot, Uepemaiiika,
UepTéxHUK. BpIno/sHeHWe anropuTMOB BPYYHYHO M Ha  KOMIIBEOTepe.
CuHTaKcuJecKure 1 joruueckue ook, OTKaskbl.

S13bIK MpOorpaMMHpOBaHUSA

A3bik nporpammupoBanus (Python, C++, IMTackanb, Java, C#, IIKo/bHbIN
AsnroputMuueckKuil 3bIK).

CucrtemMa TNpOrpaMMHMPOBaHUS: peJAKTOpP TEeKCTa MNporpaMM, TPaHCJSATOP,
OTJIaZ[UHK.

[lepemenHasi: Tun, ¥Ms, 3HaueHue. Llesble, BellleCTBEHHbIE U CHUMBOJIbHbIE
TiepeMeHHbIe.

OrniepaTop TipyMcBavBaHUs. ApU(MeTHUeCKHe BbID&)KEHUS U TIOPSAOK KX
BbluMC/ieHrs. Ornepanuu C LjebIMA YMC/IAMU: LIeJIOUMC/IEHHOe JiefleHre, OCTaTOK
OT JleJIeHHs].

BetBnenus. CocTaBHble yC/IOBUS (3alMCh JIOTUUECKUX BbIDAXKEHUM Ha
M3yuyaeMOM Si3blKe MpOorpaMMUpOBaHMs1). Haxok/leHMe MUHMMyMa M MaKCMMyMa
Y3 JIBYX, TPEX U YeThIPEX uuces. PelieHre KBaZpaTHOTO ypaBHEHWS, UMEIOLLIEro
BellleCTBEHHbIE KOPHHU.

HuanoroBasi OT/nafKa MPOrpamMM: TIIOLIATOBOE BBIMOJIHEHWE, TIPOCMOTP
3HaueHW BeJIMUMH, OT/IaJl0YHBIA BbIBO/], BLIOOP TOUKM OCTaHOBA.

Lukn ¢ ycnoBuem. Anroputm EBKMMa [jsi HaXOX[eHUs HauboJIbIIero
o0Iriero fAenuTesisi AByX HaTypanbHBIX urces. Pa30ueHue 3amuicu HaTypagbHOTO
yucaa B TIO3WLIMOHHOW CHUCTEeMe C OCHOBAaHMEM, MeHbILIMM WM paBHbIM 10, Ha
OTJie/lbHbIe LU(PHI.

Lykn c nepemeHHOW. ANTOPUTMBI MPOBEPKU JEIMMOCTH OJHOTO LIeoro
yKCa Ha Ipyroe, MPOBEPKU HAaTypPa/IbHOTO UKC/Ia Ha MPOCTOTY.

ObpaboTka CMMBOJIbHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) repeMeHHbIe.
[MocumBonbHasi obpaboTka cTpok. IlofCcyéT YacTOThl TOSIB/IEHUSI CUMBOJIA B
cTpoke. BctpoeHHble hyHKIUM 11 00pabOTKU CTPOK.

AHa/IM3 aJIrOPUTMOB



OmnpegeneHrie BO3MOJKHBIX pe3y/IbTaTOB PabOThl airopuTMa TpU IaHHOM
MHO>KeCTBe BXOJHBIX [JaHHBIX, OMpeJe/ieHre BO3MOXKHBIX BXOJHBIX [aHHBIX,
TIPUBOJAIIMX K JaHHOMY pe3y/bTary.

9 K/IACC

IudpoBas rpaMoOTHOCTh

I'no6anbHast cetb VIHTepHeT U cTpaTeruu 0e30macHOro noBeieHUsi B He

['nobanbHast cetb HTepHeT. IP-aspeca y3n0B. CeTeBoe XpaHeHUe [AHHBIX.
MeTo/ibl UH/IUBU/Tya/IbHOT'O Y KOJIJIEKTUBHOT'O pa3MellieHus HOBOM MH(opMaliy B
WNurtepHeTte. bBosbliive [aHHble (UHTepHeT-JaHHble, B YACTHOCTH [lJaHHBIE
COLIMAbHBIX CeTen).

[TonsiTie 06 WHQOpMAaIMOHHOW 6e30mMacHOCTH. YTPo3bl MHGOPMALMOHHON
Oe3oracHoCcTH TIpy paboTe B T7100a/JbHOM CETH U METO/IbI TTPOTHUBOAEUCTBUS WM.
[TpaBwia 6Ge3omacHoW ayTeHTU(UKaruu. 3amyra JAYHOW uHGOpPMalLUA B
NutepHete. be3onacHble cTparteruu rnosefeHus B VHTepHete. [IpeayrnpexzaeHuve
BOBJIeUeHUs] B JIeCTPYKTHBHbIE M KpPHUMHHA/bHbIE (DOpPMblI CeTeBOW aKTUBHOCTH
(xubepOysiuHr, GUIIUHT U ApyTHe (POpMBI).

Pabora B uH()OPMaALMOHHOM NMPOCTPAHCTBE

Bupnbl gesitenbHOCTU B VIHTEpHETe, MHTePHET-CePBUCHI: KOMMYHUKAL[IOHHbIE
cepBUCHI (TIOUTOBasi Cay>k0a, BUAEO-KOH(eEpeHI[-CBsi3b U [Ipyrue), CIpaBOUHbIe
cTy>kObl  (KapThl, pacMcaHdss W ApPyTye), TIOMCKOBBIE CJITY>KOBI, CITy>KOBI
oOHOB/IeHUsI TIporpaMMHOro obecriedeHuss W Jpyrue CayKObl. CepBUCHI
rocy/lapCcTBeHHbIX yciyr. Ob6sauHble XpaHWIMIIA JaHHbIX. Cpe/icTBa COBMECTHOM
pa3paboTKu TOKyMeHTOB (OHMaH-oduckl). [IporpaMmHoe obecrieueHre Kak BeO-
CepBUC: OHJ/IATHOBbIE TEKCTOBBbIe U rpaduueckue peJakTopbl, CpeJbl pa3paboTku
TpOrpamm.

TeopeTuyeckue 0CHOBbI UHPOPMATUKHU

MojeMpoBaHue KaK MeTo/| O3HAHHS

Mogenb. 3afaum, peliaeMble C TTOMOILbIO MoJenrpoBaHus. Knaccudukanym
Mogpeneli.  MartepuanbHble  (HaTypHble) U UH(POPMALIMOHHBIE  MOJe/H.
HenpepeiBHble M AuCKpeTHble Mozenu. KmuraioHHble Mogenu. Wrposbie
Mozenu. OlleHKa aJileKBaTHOCTU MOJe/IM MOJeIUpPyeMOMY OOBeKTy U LiesisiM
MO/Ie TUPOBaHUsI.

Tabmunbie Mogeny. Tabnuiia Kak MpeCcTaBAeHHe OTHOIIIEHMS.

Ba3bl gaHHbIX. OTOOp B Tabnuile CTPOK, Y/OBIETBOPSIIOIIMX 3aZjaHHOMY
YCJIOBHIO.

I'pad. BepmmHa, pebpo, myTb. OpreHTHUpOBaHHbIE M HEOPHEHTHUPOBAHHbBIE
rpadel. [lnuHa (Bec) pebpa. BecoBas Matpuiia rpada. [ivdHa TyTH MeXIy
BepiiMHamu rpada. [Touck ontvmanbHOro mytd B rpade. HauanbHasi BepiivHa



(MCTOYHMK) ¥ KOHeYHasi BepIliiHa (CTOK) B OpUeHTUPOBaHHOM rpade. BoruncieHve
KOJIMYeCTBa MyTel B HarpaB/e€HHOM allUK/IMUeCcKOM rpade.

Hepero. Kopenb, BepimHa (y3en), nauct, pebpo (gyra) mepeBa. BricoTa
nepeBa. [TogzmepeBo. [IpumMepsl KCIOMB30BaHUs lepeBbeB. [lepebop BapuaHTOB C
TIOMOILIBIO JlepeBa.

[ToHsiThe MaTeMaTHUeCKOM MOJenu. 3afauM, pellaeMble C TTOMOLLBIO
MaTeMaTH4yecKoro (KOMITbIOTEPHOT0) MoeupoBaHusi. OTiMuyre MaTeMaTUueCKon
MOZle/Id OT HaTypHOM MOJENIW W OT CJIOBECHOTO (/IMTepaTypHOro) OIWCaHUs
o0BeKTa.

OTarnbl KOMIIBIOTEPHOTO MOZEJIUPOBAHUSA: MOCTAHOBKA 3a/jauM, MTOCTPOEHUE
MaTeMaTU4YeCKOM MO/ie/iv, IporpaMMHasi peajiv3aliysi, TeCTUPOBaHUe, MPOBeJeHUe
KOMITBIOTEPHOI'O 3KCIIepYMEHTa, aHa/Iu3 ero pe3ysbTaToB, yTOUHEHUE MOJe/TH.

AropuT™MBI 4 IPOrpaMMHpOBaHMe

Pa3paboTKa a/iropuTMOB U NMPOrpaMm

Pa3buenue 3aziaun Ha noj3ajgaur. CocTapjieHUe aJrOpUTMOB U MPOTPaMM C
WCIIO/Ib30BaHMEM BeTBJIEHWM, LIMK/IOB W BCIOMOTaTe/IbHbIX aJrOPUTMOB JJIsi
yrpaB/eHUs WCTIOMHUTeieM PoOoT Wi APYyruMHU WCIIOJHUATEISIMUA, TaKUMH Kak
Yepenaiuka, UepTéXKHUK U JPYTUMMU.

TabmuHble BesunHbl (MaccuBbl). OfHOMepHbIe MaccuBbI. CocTaB/ieHHEe U
OT/IaJiKa MporpamMm, pean3yIoIX TUTIOBbIe arOPUTMbI 00pabOTKU OZJHOMEPHBIX
YMCJIOBBIX MAaCCHMBOB, Ha OJHOM U3 s3bIKOB mporpammupoBanusi (Python, C++,
[Tackans, Java, C#, [lIKkonbHBIM ANTOpUTMUAUYECKUH SI3bIK): 3aTl0/THEHHe YMCIOBOTO
MacCvBa CJIyYallHbIMM YMCJIaMH, B COOTBETCTBUM C (POPMYJIOM WM MYyTEM BBOJA
yuces, HaXOXKJEeHHWe CYMMbl 3/JIeMEHTOB MacCHBAa, JIMHEWHBbIM MOWUCK 3aJaHHOTrO
3HaUeHUs1 B MacCuBe, TIOACYET 3JIEMEHTOB MAacCCHBa, YZAOBIETBOPSIOLINX
33/laHHOMY YCJIOBUIO, HaXOXK[ieHWe MWHUMaJbHOr0 (MakCHMMajabHOT0) 3/eMeHTa
MaccrBa. COpTUpPOBKa MacCHBa.

O6paboTka MOTOKAa [aHHBIX: BBIUMC/IEHHE KOJIMYeCTBa, CYMMbI, CpeJHero
apu(pMeTUYeCcKoro, MUHUMA/JIbHOTO M MaKCUMajbHOTO 3HAueHUs 37eMeHTOB
TI0C/Ie0BaTeIbHOCTH, YIOBJIETBOPSAIOLIMX 3aJaHHOMY yC/I0OBHIO.

Yupasiienue

Ynpasnenue. Curnan. ObparHasi cBsi3b. [lonyueHre CUrHaIOB OT LM(POBBIX
JaTYMKOB (KacaHWsi, pAcCTOSIHUS, CBeTa, 3ByKa W Jpyroro). [Ipumepsl
WCTIO/Tb30BaHUsl ~ TIPUHI[MIIA 00paTHOW CBA3M B  CHCTeMaxX yIpaBJieHUs
TeXHUYECKUMH YCTPOMCTBAMM C T[IOMOIIbIO [JaTYMKOB, B TOM UHC/e B
pPOOOTOTEXHUKE.

[Tpumepnl poOOTH3MPOBAHHBIX CUCTEM (CHCTeMa yTpaBieHUs ABW>KeHHUEM B
TPAHCIIOPTHOU CHUCTEMe, CBapOYHasl JIMHUS aBTO3aBOJid, aBTOMAaTH3MPOBAHHOE



yTrpaB/ieHre OTOIJIeHHWeM /IoMa, aBTOHOMHasi CUCTeMa YIIpaBJ/ieHHsI TPAHCITIOPTHBIM
CpeJCTBOM U IpyTHe CUCTEMBI).

NHdopmaniuoHHbIe TEXHO/IOTUH

O/IeKTPOHHBIE Ta0/IUIIBI

[TonsiTvie 06 371eKTPOHHBIX Tabuiax. TUIBI ZAHHBIX B siUeiiKaxX 3/IeKTPOHHON
Tabsuipl. PesakTpoBaHve u dopMaTupoBaHue Tabsul. BcrpoeHHble GyHKIUM
JJisi TIOUCKAa MaKCMMyMa, MWHHMMyMa, CYMMbl U Cpe/lHero apugmeTUueckKoro.
CopTvpoBKa [JaHHbIX B BblJeJleHHOM JAuara3oHe. [locTpoeHwe Juarpamm
(rucTorpamMmMa, KpyroBas [AuarpaMMa, ToOdYeuHasi quarpamma). Beibop Twuma
AyarpamMmbl.

[Tpeobpa3oBanve Gopmysa rpu KonupoBaHuM. OTHOCHTe/bHas, abCO/OTHAs
Y CMelllaHHasi afipecaLiys.

Yc/ioBHBIe BBLIUMCAEHWS B 3/IEKTPOHHBIX Tabsuijax. CyMMUpOBaHHE U
MO/ICUET 3HAUeHUM, OTBEUaroI[UX 3aZjaHHOMY ycioBuio. OO6paboTka OOIBIINX
HabopoB JjaHHbIX. YKC/IeHHOe Mo/le/TMpOBaHKe B 3/IEKTPOHHBIX TabMLIax.

VH(opMaluoHHbIE TeXHO/IOTHU B COBPEMEHHOM 00111ecTBe

Posib MHpOPMAIMOHHBIX TEXHOJIOTHI B Pa3BUTHUH SKOHOMUKHU MHUDA, CTPaHBbI,
pervoHa. OTKpbIThIe 06pa3oBaTe/ibHbIE peCYPChI.

[Tpodeccun, cBsa3aHHbIe C MHOOPMATUKON U UHPOPMALIMOHHBIMU TeXHOJIOTUSIMMU:
BeO-Au3aiiHep, TPOrPaMMHCT,  pa3paboTumMK  MOOWUIBHBIX  MPUIOXKEHUH,
TECTUPOBIIUK, apPXUTEKTOP TPOTpaMMHOr0 obecrieueHHs], CIEI[UaJMCT TI0
aHa/IM3y JIaHHBIX, CUCTEeMHBIN a[MUHUCTPATOP.



IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHMA IIPOI'PAMMBLI 11O
NHO®OPMATUKE HA YPOBHE OCHOBHOI'O OBILIET'O
OBbPA30OBAHUSA

N3yuenne wHMOPMATUKH Ha YPOBHE OCHOBHOTO o0O0Ijero o6Gpa3oBaHus
HafpaB/ieHO Ha [JOCTWKeHHe O0yuarol[UMHUCS JTMUHOCTHBIX, MeTalpeJMeTHbIX U
NpeJIMEeTHBIX Pe3yJ/IbTaTOB OCBOEHUSI CO/iepyKaHUsI yueOHOTo mpe/iMeTa.
JIMHHOCTHBDIE PE3YJIBTATBI

JINUHOCTHBIE pe3y/bTaThl KMMEIOT HampaB/leHHOCTh Ha pellleHde 3ajiau
BOCTIMTaHHWs, Pa3BUTHS U COLMAIM3ALMKA O00yYaroluxcsi CpeiicTBaMU y4yeOHOTO
npegMeTa.

B pe3synbTaTe wu3yueHWss WH(OPMATUKM Ha YpPOBHE OCHOBHOTO OOIIero
obpa3oBanus y oOyuarorrierocsi 0yayt copMUpoBaHbI CAeAYIOIIME TUYHOCTHBIE
pe3yJibTaTbl B YaCTH:

1) naTpUOTHYECKOT0 BOCIIUTAHUS:

1[eHHOCTHOEe OTHOIIIeHHe K 0TeUeCTBEHHOMY KY/IbTYPHOMY, UCTOPUUYECKOMY U
HayYHOMY Hac/ie[iuio, TIOHUMaHWe 3HaueHusi MHPOPMATUKM KaK HayKd B >KU3HU
coBpeMeHHOro 00IecTBa, BjajieHWe A0CTOBepHOW WH(opMalyeli 0 mepefioBbIX
MHDOBbIX U OTEUeCTBEHHBIX [JOCT)KEHUsSX B 00/acTM HWHPOPMATHKH U
WHGOPMAI[MOHHBIX TEeXHOJIOTUM, 3aWHTepeCOBAHHOCTh B HAyUHbIX 3HAHUSX O
111dpoBoM TpaHCchOPMaI[K COBPEMEHHOT0 0011IeCTBa;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OpUeHTaIsi Ha MOpasibHbIe LIEeHHOCTH M HOPMBI B CUTYalUsIX HDaBCTBEHHOTO
BbIOOpA, TOTOBHOCTD OLI€EHWBATh CBOE TIOBe/IeHHe U MOCTYIIKH, a TaK)Ke TTOBeJeHHe
Y TIOCTYTIKY APYTHX JItOo/leli C TIO3ULIMA HPaBCTBEHHBIX U MPABOBBIX HOPM C yUETOM
OCO3HAHUSl TOC/eCTBUN TOCTYINKOB, AaKTUBHOe HeMNpUsATHe acoL[daJbHbIX
TIOCTYTKOB, B TOM uuc/e B VIHTepHeTe;

3) rpaX/JaHCKOr0 BOCTIMTAHUA:

Tpe/iCTaB/ieHle O COLMAAbHBIX HOpPMax M TMpaBWIaX MEeXIUUYHOCTHBIX
OTHOLLIEHW! B KOJIJIKTMBE, B TOM UWCAe B COLMAJbHBIX COOOIeCTBax,
cobmogeHre mpaBwi 0e30MacHOCTH, B TOM UHMC/ie HaBLIKOB 0e30macHOTro
ToBe/ieHHsI B UWHTepHEeT-Cpefie, TOTOBHOCTb K pPa3HOOOpa3HOW COBMeCTHOM
JesiTe/IbHOCTU TIPDU  BBITIOJIHEHWM Y4eOHBIX, T0O3HaBaTeMbHBIX 3afiau, CO3/aHUU
yueOHbIX TPOEKTOB, CTpeM/ieHWe K B3aMMOIMOHMMAHUI0 M B3aUMOIIOMOLIU B
npotiecce 3Toi yueOHOM /lesATeIbHOCTH, TOTOBHOCTh OLIEHHWBATh CBOE MOBe/IeHUe U
TIOCTYTNIKA CBOWX TOBapHIllel C TO3ULMA HPAaBCTBEHHBIX W IPABOBBIX HOPM C
YUETOM OCO3HAHMSI MTOC/Ie[ICTBHI MOCTYIIKOB;

4) ieHHOCTeld HAyYHOTr 0 MMO3HAHUSA:

c(opMUPOBAHHOCTL MHPOBO33pPeHUECKUX Tpe/iCTaB/ieHui 00 uH(opMaruy,
MHGOPMAIOHHBIX Triporjeccax U MHGOPMaIOHHBIX TeXHOJIOTUSIX,



COOTBETCTBYIOI[UX COBPEMEHHOMY YDOBHIO Da3BUTHSI HAyKd U OOIIleCTBEHHOU
TIPAKTUKHU Y COCTaBJISIOLIMX 06a30BYI0 OCHOBY [jisi IOHUMaHUS CYI[HOCTA Hay4YHOMN
KapTHUHBI MUPA;

WHTepeC K OOyueHWIO U T[I03HaHWIO, /H0003HATEeNBHOCTh, TOTOBHOCTb W
CIOCOOHOCTh K caM000Opa30BaHMIO, OCO3HAHHOMY BBLIOOPY HAITpaB/I€HHOCTH H
ypOBH$1 00yueHus1 B fia/ibHeHIIIeM;

OBJ/IaJleHHe OCHOBHBIMU HaBbIKAMM HUCC/IZIOBAaTEIbCKOM  [1eATeTbHOCTH,
yCTaHOBKA Ha OCMBIC/IEHWe OIlbITa, HaOJIIOZieHni, TIOCTYNKOB M CTpeMJIeHue
COBEpIIIeHCTBOBaTh IyTH JOCTY)KEHUS WHAWBUAYAJTbHOTO U KOJIJIEKTUBHOTO
GJ1aronoyuns;

c(hOpMHUPOBAaHHOCTb MH(OPMALIMOHHOW KYJIbTYPbl, B TOM YHC/€ HaBBLIKOB
CaMOCTOSITe/IbHOM paboThl € yueOHBLIMM TeKCTaMU, CIPAaBOYHOMN JIUTEPATypPOH,
pa3HOOOpa3HbIMU CpeAiICTBAaMU WH(OPMALIMOHHBIX TEXHOJIOTHM, a TaKKe yMeHWUs
CaMOCTOSITeJTLHO OTIpe/e/ISTh 1ieJi CBoero 00yuyeHUs], CTaBUTh U (HOPMYJIMPOBATh
Ayisi cebsi HOBbIe 3a/lauM B yuébe M TO03HABaTe/IbHOM [esiTe/IbHOCTU, pa3BUBATh
MOTUBBI U UHTEpeChl CBOel M03HaBaTe/IbHOM JiesiTe/TbHOCTY;

5) hopMHUpOBaHUSA KY/IbTYPbI 3A0POBbSI:

OCO3HaHWe LIeHHOCTU JKW3HU, OTBETCTBEHHOe OTHOIleHHe K CBOeMy
3[JOPOBbIO, YCTAHOBKAa Ha 3/I0pOBbIi 00pa3 >KU3HM, B TOM UWCIe U 3a CUéT
OCBOeHUs1 U coOmozieHust TpeOoBaHWM 6e30mMacHOM SKCIUTyaTallud CpejCTB
MHGOPMAI[MOHHBIX 1 KOMMYHUKAIIMOHHBIX TeXHOJIOTH;

6) TpyAOBOr0 BOCIIUTAHMS:

VHTepeC K TMpPaKTUYeCKOMY WU3yuyeHHIO TMpodeccui U TpyJa B cdepax
npodheccuoHaIbHOM JesITeIbHOCTH, CBsI3aHHBIX C MH(MOPMaTUKOMH,
MIPOrpaMMHPOBaHeM U MH(POPMAIJMOHHBIMU TEeXHOJIOTHSMH, OCHOBAHHBIMHM Ha
JNOCTHKeHUSIX HayKU MH(POPMAaTUKK U HayUHO-TeXHUUeCKOT o TIpOrpecca;

OCO3HaHHBIM BBIOOp W  TIOCTPOEHHEe HWHJWBU/IyallbHONM  TPaeKTOPUU
oOpa3oBaHUs ¥ >KU3HEHHBIX IIJIAHOB C YYETOM JIMYHBIX U OOII[eCTBeHHBIX
HMHTEPeCOB U ITOTpeOHOCTeH;

7) 3K0/I0OTHYeCKOT0 BOCITUTAHHUS:

OCO3HaHUe T7100a/7bHOTO XapakTepa 5KO0JIOTMYeCKUX MpobsieM U TyTel uX
pellieHUs, B TOM UHCAe C YYETOM BO3MOXXHOCTeld UH(POPMAlMOHHBIX W
KOMMYHUKAIIMOHHBIX TeXHOJIOTHH;

8) apjanTanuu 00yJamIerocs K U3MeHSIIUMCA YC/I0BUAM COIHA/IbLHOU
U PUPO/HOM CPeAblL:

OCBOeHHEe O0YYarolUMUCS COL[MATBHOTO OIbITa, OCHOBHBIX COLMATBHBIX
pOJieil, COOTBETCTBYIOLIUX BeAyllel [esTelbHOCTH BO3pacTa, HOPM U TIPaBUJI
00I11eCTBEHHOT 0 TIOBe/leHus1, hOpM COLIMAIBbHON )KM3HHU B TPYyTNax U co001jecTBax,
B TOM UMCJIe CYI[eCTBYIOIIUX B BUPTYa/IbHOM ITPOCTPAHCTBe.



METAIIPEAMETHBIE PE3YJ/IBTATBI

METaHpe,ZLMETHBIe pPe3yJjibTdaTbl OCBO€HHUS TIPDOrPAMMBI T10 HHCbOpMaTI/IKe
OTPa’>KaroT OBJ/1aJieHue YHUBeDPCA/IbHBIMHU yq66HbIMI/I ,Z[@IZCTBHHMH -
MO3HAaBaTe/IbHBIMH, KOMMYHHUKdTHBHBIMH, peryjaaTUBHbIMU.

ITo3HaBaTe/IbHbIe YHUBePCa/IbHbIE YUeOHbIe AeHCTBUSs

Ba3oBble jiorH4YecKue JAeiCTBHs:

yMeHUe Orfpejie/iiTb TIOHSATHs, CO37jaBaTh 0000IeHus, yCTaHaB/IWBATb
aHaJIOTUH, KIacCU(UIMPOBATh, CAMOCTOSITE/ILHO BbIOMpAaTh OCHOBAaHUSI WU
KpUTEepUH /151 KnacCU(UKaLK, yCTaHaBIMBaTh MPUUYUHHO-CJIeCTBEHHbIE CBSI3Y,
CTPOUTH JIOTUUECKUe PpacCy>K[eHus, [enaTb YMO3aK/oueHus (MHAYKTUBHbIE,
JleIyKTHBHBIE U 110 aHAJIOTUK) U BBIBO/IbI;

yMeHUe Co3/jaBaTh, TMPUMEHSTh W TipeoOpa30BbIBaTb 3HAKHM W CUMBOJIBI,
MO/IeJId U CXeMbl [I7Isl pellieHus yueOHbIX 1 TI03HaBaTe/IbHBIX 3a/1ay;

CaMOCTOSITe/TbHO BBIOMPATh CII0c0o0 perreHust yueOHOM 3ajauM (CpaBHUBAThb
HECKOJIbKO BapWaHTOB pellleHusi, BbIOMpaTh Haubojee TOAXOJSMMA C yuETOM
CaMOCTOSITEJTbHO BbIZIe/IeHHBIX KDUTEPUEB).

Ba3oBble ucc/ie/joBaTe/IbCKUe AeiiCTBHSA:

dbopMy/ipoBaTh BOMPOCH], (PUKCUPYIOI[HE pa3pbiB MeXAY peanbHbIM MU
KeslaTe/TbHbIM COCTOSTHUEM CUTYaLuU, 00beKTa, U CaMOCTOSITe/TbHO yCTaHaB/IMBaTh
MICKOMOE U JIaHHOE;

OLIeHMBaTh Ha MPUMEHHMMOCTb U [JOCTOBEPHOCTb UH(OPMALIUIO, TI0/TyUeHHYHO
B XO/Ie UCCJIe/IOBaHUS;

TIPOrHO3UPOBAaTh BO3MOJKHOE JlajibHelilllee pa3BUTHe TPOLIeCCOB, COOBITUN U
VX TIOC/Ie[ICTBUSI B @HAJIOTUUHBIX WA CXOAHBIX CUTyalUsiX, a TakKKe BbIJBUTaTh
TIpe/ooXKeH sl 00 UX pa3BUTHH B HOBBIX YCJIOBUSIX M KOHTEKCTaX.

Pabora c uaopmanmeii:

BBISIB/ISATh JedUUT WHGOPMALUY, [JaHHBIX, HeOOXOAWMBIX i peLlieHUs
MOCTaB/IEHHOU 3a/lauy;

NPUMEHSATb pa3/iMyHble MeTOZbl, NTHCTPYMEHThbl M 3arlpoChl MpPU TMOUCKE U
orbope uH(OpPMALMK WX AAHHBIX W3 UCTOYHUKOB C YUETOM TIpe/I0yKeHHOU
yueOHOM 3a/jauM U 3a[JaHHBIX KDUTEPUEB;

BbIOMpAaTh, aHa/JM3UPOBaTh, CUCTEMaTU3UPOBaTb U WHTEPIIPETUPOBATh
MH(GOpPMAaLMIO Pa3/IMYHBIX BUAOB U (OPM TpeCTaB/IeHus;

CaMOCTOSITeJTLHO ~ BbIOMpaTh  OMNTHUMalbHyl0  (OpMy  TpeZCTaB/ieHus
vHbOpMalLi ¥ WUIIOCTPUPOBATh pelllaeMble 3aJaud HeCJO0KHbIMU CXeMaMH,
avarpaMMamu, UHOW TpaduKoi U UX KOMOMHALIUSIMUY;

OLIeHMBaTh HaJ&KHOCTb HH(OpPMaLUW{ 110 KpPUTEpUsiM, Mpe/JI0KeHHbIM
yurTesieM Wi copMyIMpOBaHHBIM CaMOCTOSITE/TLHO;



3¢ (eKTUBHO 3aTIOMUHAaTh U CUCTEMaTU3UPOBaTh UHGOPMALIUIO.

KoMMyHHKaTHBHbIE YHHBEPCA/TbHbIE YUeOHbIe JeHCTBHUS

O61enue:

COTOCTaBJISAITb CBOU CYXX/JE€HUS C CY>XKAEHUsIMU APYTUX YYaCTHUKOB AUAJOra,
oOHapy>KuBaTh pa3/nure U CXOZCTBO MMO3ULIHM;

My6/IMUHO TIPe/ICTaBISATh Pe3y/IbTaThl BBITOJTHEHHOTO OMbITa (9KCIIEPUMEHTA,
WCCJIeIOBaHUsI, TIPOEKTA);

CaMOCTOSITeJTLHO  BbIOMpAaTh ¢opMaT BBICTYIVIEHHS C Y4éTOM 3ajau
Tpe3eHTal[dd U 0COOEHHOCTeW ayZIMTOPUU M B COOTBETCTBUU C HUM COCTaBJISITh
YCTHBIE U MUCbMEHHbIE TEKCThI C UCTI0/Ib30BaHUEM WJITFOCTPATUBHBIX MaTepUasioB.

CoBMecTHas ieiTe/IbHOCTh (COTPY/JHUYEeCTBO):

MOHUMAaTh U WCIO/b30BaTh MpeUMYIlleCTBa KOMaHAHONW M UHAWBUAYaTbHOU
paboThl MpU pelieHuM KOHKPeTHOW MpobsieMbl, B TOM UWC/Ie TIPU CO3/aHUU
VH(OPMAILIMOHHOTO TIPO/IYKTa;

NIPUHAMATh 11e/Tb COBMECTHOM WH(OPMAIIMOHHOU [eATeNbHOCTH To cOopy,
ob6paboTke, Tiepefade, Qopmanv3alid UHPOPMAIUM, KOJIIEKTUBHO CTPOUTH
JeNCTBYS TI0 eé JOCTW)KEHUIO: pacripefieisiTb POJM, AOrOBapUBaThCs, 00CYKaTh
TIPOI[ECC U Pe3yJIbTaT COBMECTHOM pabOThI;

BBITIOJTHATh CBOIO 4acTb paboTel ¢ wH(oOpMarued UM WHOOPMALMOHHBIM
MPOJyKTOM, AOCTWrasi KaueCTBEHHOr0 pe3yJ/ibTaTa [0 CBOEMY HarpaB/eHUIO0 U
KOODJMHUPYS CBOM IEMCTBUS C IPYTUMU UleHaMy KOMaH/bl;

OlLleHMBaTh KaueCTBO CBOETO BK/IaZia B 00muii MHMOOPMAIMOHHBIN TIPOAYKT 10
KpUTEpUSIM, CaMOCTOSITEJTbHO chopMyTMpOBaHHBIM y4aCTHUKaMH
B3aMMO/IeMCTBUSI;

CpaBHMBaTb pe3y/ibTaTbl C MCXOJHOW 3ajauedl W BK/Q[, KaKJOro ujeHa
KOMaH/bl B [IOCTM)KEHHE pe3y/bTaTOB, pa3fefsiTb Cdepy OTBETCTBEHHOCTU U
TIPOSIB/ISITH TOTOBHOCTD K MPe/JOCTaB/IeHUI0 OTUéTa Tiepe/i FPYIoi.

Pery/iaTHUBHBIE YHUBEpPCa/IbHbIE yUeOHbIE el CTBUA

CamoopraHusanus:

BBISIB/ISITh B JKU3HEHHBIX U YueOHBIX CHUTyal[usix TpobsieMbl, TpebOytoliue
peleHus;

OpUEHTHPOBAThCS B Ppa3/IMUHBIX TMOAX0JaX K TIPUHSATHIO pellleHui
(MHAMBHyaTbHOE TIPUHSATHE PeLleHU, PUHATUE PELleHUM B TPYIIIe);

CaMOCTOSITeJTbHO COCTaBJ/ISITh aJTOPUTM pellleHus: 3afaud (WM ero 4acTb),
BLIOMpATh Crocob perieHUs: yuebHOU 3a7iauui C YUETOM MMEIOIUXCST PeCypCcoB U
COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTUpPOBaTh IIpejijlaraeMble  BapWAHTHI
peleHul;



COCTaB/ISATh TUIAH JeWCTBUU (MJIaH peav3alliM HaMe4YeHHOIr'o ajaropuTMa
pellieHus1), KOPpPeKTHPOBATb TIPeJ/IOXKEHHbI aJrOpUTM C YYETOM TIOIyUYeHUs
HOBBIX 3HaHUM 00 M3yuaeMoM 0OBeKTe;

Jenatb BbIOOD B YC/IOBUSIX TPOTUBOPeUMBON WHGopMaluu # Opartb
OTBETCTBEHHOCTbH 3a pellleHue.

CaMoKoHTpO/Ib (pediekcus):

B/Ia/leTh C1I0COOaMU CaMOKOHTPOJIsl, CAMOMOTUBALIUU U PeieKCUH;

JlaBaThb OLIeHKY CUTYALUU U TIpeijiaraTh TJIaH eé u3MeHeHus;

YUUTBIBAaTb KOHTEKCT U TMPeABHU/IETh TPYAHOCTUA, KOTOPbIe MOTYT BO3HUKHYTh
NpU  pellleHWM YyueOHOW 3a/lauM, aAanTHPOBAThb pellleHrhe K MeHSFOIIUMCS
00CTOATETLCTBAM;

OOBSICHATH ~ TIPUUMHBI  JOCTWDKEeHUS  (HeJOCTMD)KeHUs)  pe3y/IbTaToB
MHGOPMAI[MOHHOM JiesTe/IbHOCTH, [JaBaTh OI|eHKY PUOOpeTEHHOMY OITbITY, YMETh
HaXOZAUTb TTO3UTUBHOE B MPOM30IIIe/IIeN CUTyaluu;

BHOCHTb KOPPEKTHBBI B [eSiTe/IbHOCTh Ha OCHOBE HOBBIX OOCTOSITE/ILCTB,
W3MEHHUBIITUXCS CUTYyalUi, YCTaHOB/IEHHBIX OIIMOOK, BO3HUKIIHX TPY/JHOCTEM;

OlLIeHHBAaTh COOTBETCTBHE pe3y/bTaTa 1[e/Id U YCIOBUSIM.

OMOLMOHA/TbHBIN HUHTE/VIEKT:

CTaBUTH Ce0s1 Ha MeCTO AIPYroro uejoBeka, TOHUMATb MOTHBBI U HAMEPEHUS
JpyToro.

IIpunsaTHe Ce0s U JPYTUX:

0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATh BCE BOKPYT /a)Ke B YCIOBHUSX
OTKPBITOTO I0CTyTa K TH00bIM 00béMaM MHGMOPMALIUH.

INPEJIMETHBIE PE3YJ/IBTATDI

K xoniry obyuenus B 8 kiacce y oOyuatorjerocsi OyayT copmMHUpOBaHbBI
creAyrole yMeHUs:

MOSICHATb ~ Ha  TIpUMepax  pas/iduvis  MeXAy  TO3UMLUOHHBIMA U
HEMO3ULMOHHBIMU CUCTeMaMM CUUCJIEHUS;

3alUChiBaTh U CpaBHUBaTh Lenble yucia or 0 go 1024 B pas3ivuHbBIX
MO3ULMOHHBIX CHUCTEMax Cuuc/ieHus1 (C ocHOBaHMsIMM 2, 8, 16), BBINOJHATH
apudMeTUUeCKHe orepaliii Hajl HUMU;

pPacKpbiBaTb CMbBIC/ TIOHATUM «BbICKa3bIBaHUE», «JIOTMUECKas OrepaLys»,
«JIOTUYECKOe BbIPAKEHUEY;

3aMyChIBaTh JIOTUYECKHE BBbIPAXKEHUSI C MCIOb30BaHUEM IU3BIOHKIWU,
KOHBIOHKIIUM W OTpUIL|@HHs, OIpejensiTb UCTUHHOCTh JIOTUUeCKUX BbIpa)KeHUH,
eC/IM W3BeCTHbI 3HAaUeHWs UCTMHHOCTU BXOJSLLIUX B HErO MepeMeHHbIX, CTPOUThb
TaOJ/IULIBI UICTUHHOCTH [I7Is JIOTMUECKUX BBIPAXKeHHH;



pPaCKpbIBaTb CMBIC/ TOHSATUM «UCIIOJHUTE/Ib», «aITOPUTM», «IIpOrpaMMa,
TTIOHWMas pa3HULY MeXKJy yroTpeb/ieHreM 3TUX TEPMUHOB B OOBbIZIEHHOW peuu U B
MH(OPMAaTHKE;

OIMMCBHIBaTh aATOPUTM PpeIleHus 3a/laud pa3/JUYHbIMH CII0CO0aMH, B TOM
yncse B BUjie 0/I0K-CXeMBI;

COCTaBJIATh, BBITIOJIHATH BDYUHYIO Y HA KOMIIbIOTEPEe HeCJIO)KHbIE ailfOPUTMBbI
C WCIOMb30BaHMEM BeTB/AEHWW W LMKJIOB JJis1 yNpaBeHUs WCIOJJHUTE/ISIMH,
TakuMU Kak PoOot, Uepernariika, UepTéXHVK;

WCI0/Ib30BaTh KOHCTAHThl U MepeMeHHble pa3/IMYHbIX TUMOB (YHCJIOBBIX,
JIOTUUECKHX, CUMBOJIbHBIX), a TaKKe COJZieprKalllie UX BbIpa’KeHMsl, UCII0/Ib30BaTh
ornepaTop NMpuCBavuBaHus;

HCTI0/Th30BaTh TIPU pa3paboTKe MpPOrpamMM JIOTMUeCKWe 3HaueHHsl, Oriepalfiu
Y BbIpaKeHUsl C HUMU;

aHa/IM3UPOBaTh Mpe/J/I0XKeHHbIe alrOPUTMbI, B TOM YMCJIe OTpeesisiTh, KaKkue
pe3y/bTaTbl BO3MOKHBI TIPH 33/laHHOM MHO>KeCTBe MCXO/HbIX 3HAaUeHUM;

co3faBaTb W  OTJIaKMBaTb  IIPOrpaMMbl  Ha OJHOM W3  SI3bIKOB
nporpammupoBanuss  (Python, C++, TIlackanb, Java, C#, IlIkoabHbIN
AsnroputMuueckuid  f13bIK), peasM3ylolle HeC/IOKHBbIe alrOpPUTMbI 00pabOTKH
YHCJIOBBIX JIlaHHBIX C KCII0/Ib30BaHHWEM IJMK/JIOB M BeTBJE€HWM, B TOM 4MC/Ie
peau3yrollye TPoOBepKy AeIMMOCTU OJHOTO LIeJIor0 Yrc/ia Ha Jpyroe, npoBepKYy
HaTypa/JbHOTO YMC/Ia Ha POCTOTY, Bhlie/ieHUs 1iMdp 13 HaTypa/IbHOT'0 UKC/Ia.

K xoniy obyueHuss B 9 kjacce y oOyuaromierocsi OyayT cpopMUpPOBaHEI
c/ieflytole yMeHuUs::

pa3buBaTh 3aJauud Ha T0/33/lauM, COCTAaB/ISATh, BBLITIOIHATH BPYUHYIO U Ha
KOMIIbIOTEPe HEC/I0’KHbIe aJTOPUTMBI C MCIO/Ib30BAHUEM BETBJIEHWUW, I[UK/IOB U
BCIIOMOTaTe/IbHbIX aArOPUTMOB [Jisl yOpaB/eHUsI UCTOJHUTENSIMU, TaKUMU Kak
PoGor, Uepenaiiika, YepTéKHIK;

COCTaBJIATb U OTJI@XKUBaTh MPOrPaMMbl, Peaju3yoIue TUIOBbIe alrOPUTMbI
00pabOTKM UHCMOBBIX TOC/AeZ0BaTe/IbHOCTeH WX OAHOMEPHBIX UMC/IOBBIX
MaCcCHUBOB (MTOMCK MaKCHUMYMOB, MUHUMYMOB, CyMMbI WX KOJIMUECTBa 3JIEMEHTOB
C 3a/laHHBIMU CBOMCTBAMM) Ha OJIHOM M3 513bIKOB nporpammupoBanus (Python, C+
+, [Tackanb, Java, C#, IIKonbHbIA ATOPpUTMUYECKUH SA3BIK);

PacKpbIBaTb CMBICA TIOHSTUM «MOJE/b», «MOJe/MPOBaHUe», OIpeeNsTh
BU/BI MO/Iefield, OlleHHWBaThb a/leKBaTHOCTb MOJENIA MOJIe/TMPYeMOMY OOBeKTy U
1[e/IsIM MO/IeJTMPOBaHMUS;

WCII0J/Ib30BaTh Tpadbl U [epeBbs [/ MOZEJUPOBaHUSI CUCTEM CETeBOU U
VepapXuyeckour CTPYKTYPbl, HAXOAUTh KpaTYalllvi My Tk B rpade;



BbIOMpaTh CII0cob MpeCcTaB/IeHusl JAaHHBIX B COOTBETCTBUHU C TOCTaBJIEHHOMN
3ajaueid  (Tabmuibl, CXeMbl, TpadHKWH, JUarpaMMbl) C HCIOJb30BaHUEM
COOTBETCTBYIOLMX ITPOrPAMMHBIX CPeZICTB 00pabOTKH JaHHBIX;

WCTIO/Tb30BaTh  JIEKTPOHHBIE Tab/UIel [y  00pabOTKH, aHamM3a U
BU3ya/M3al[UM UHC/IOBBIX J[aHHBIX, B TOM YMKC/JEe C BbIJIeJIEHWEM [uaria30Ha
TaOJTHI[BI U YIIOPSIJOUMBaHeM (COPTUPOBKOK) €ro 3/IEMEHTOB;

CO3/jaBaTh Y MIPUMEHSITh B 3JIEKTPOHHBIX Tab/IUIaX (JOPMYJIbI [Ijisi pAaCUETOB C
HCIIO/b30BaHHEM BCTPOEHHBIX apu(mMeTHUecKux (YHKIUH (CyMMUPOBaHUE U
MO/ICUET 3HAUEHHH, OTBEYAIOIIMX 3aJlaHHOMY YCJ/IOBHIO, CpeJjHee apubMeTHUeCcKoe,
MOWCK  MaKCHUMaJbHOIO WM  MHHHUMA/JbHOTO  3HAueHusi),  abCO/IIOTHOM,
OTHOCHTE/IbHOM, CMEeIIIaHHOM aJjpecaljyu;

WCII0/Ib30BaTh 3/eKTPOHHbIE TaO/MIIbI i UYUCIEHHOTO MO/IeIMPOBAHUS B
MIPOCTBIX 3a/lauax U3 pa3HbIX YUeOHBIX MPeMETOB;

WCIIO/Tb30BaTh ~ COBPEMEHHBIE  WHTEPHET-CePBUCHI (B TOM  UHCIIe
KOMMYHHUKAI[MOHHBIE  CEepBUChI, OO/JauHble XPaHW/MIA [JaHHBIX, OHJIAMH-
NporpaMMbl (TEKCTOBble M TpaduuecKue pejakTopbl, Cpeabl pa3pabOoTKH)) B
yueOHOM U ITOBCEeTHEBHOM JesiTeTbHOCTH;

NIPUBOJUTE TIPUMEpPhI HCII0/Ib30BaHUS TeOMH(OPMALIMOHHBIX CEPBHCOB,
CepBHCOB TOCYJAPCTBEHHBbIX YC/Iyr, 0Opa3oBaTe/bHBIX CEpBHUCOB VIHTepHeTa B
yueOHOM 1 TIOBCeIHEBHOM [1eTe/TbHOCTH;

WCII0/Ib30BaTh  pa3/iMuHble  CpeJACTBA  3alUThl OT  BPEJOHOCHOIO
IIPOrpaMMHOr0  00ecCITeueHHs], 3all[UIllaTh TepCOHA/NbHYI0 HMH(OPMAIMI0 OT
HECAHKILIMOHMPOBAHHOIO JIOCTYMA M €ro IOoC/AeJCTBUM (pa3rjallieHus, MOJMeHBbI,
yTpaThl JIAHHBIX) C YY6TOM OCHOBHBIX TEXHOJIOTMYECKMX U COL[Ma/IbHO-
IICUXO/JIOTMUECKUX  aClleKTOB  MCIIO/b30BaHWS ceTH VIHTepHeT  (cereBas
AHOHHUMHOCTb, 1[U(POBOI C/le]], ayTEHTUUHOCTb CyObEeKTOB 1 PECYPCOB, OIAaCHOCTb
Bpe/JOHOCHOTO KO/1a);

PacIio3HaBaTh IMOMBITKU U TIPeAYIIPeXK/1aTh BOB/IeUeHHe ce0s U OKPY KarOIUX
B ZIeCTPYKTHBHbIE W KPUMMHAJIbHbIe (DOPMbI CETeBOIH AKTUBHOCTU (B TOM UMCJIE
KrbepOy/IIMHT, (DUIITHHT).






TEMATUYECKOE IVNTAHUPOBAHUE
8 KV/IACC

HaumeHoBaHMe pa3aejoB 1 TeM

KosmmyecTBO uacoBs

J/eKTpoHHbIe (L1(ppoBEHIe)

Ne n/nn KoHTpo/1bHBI IIpakTHyeckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHbIE PeCypChI
e paboTbl padoThI
Pa3pen 1. Teopernueckue 0CHOBbI HHGOPMaTHKH
1.1 CucremMsl CUMCI€HUS 1 https://m.edsoo.ru/SMER3WA20
1.2 OneMeHTbl MaTeMaTU4eCKOW JIOTUKU 1 https://m.edsoo.ru/DMP7TAX30
Wtoro no paspeny 12
Pa3pen 2. AaropurMbl 1 NporpaMMHUpoOBaHue
VicnostHUTeNY U a/ITOPUTMBI.
2.1 P 10 1 https://m.edsoo0.ru/G5RZO70AW
AsnropuTMHYecKre KOHCTPYKLIUU
2.2 HA3BIK TIpOrpaMMHpOBaHUs 9 https://m.edsoo.ru/A7SYRVRJO
2.3 AHanu3 aJropuTMOB https://m.edsoo.rt/POKGBHG00
Wroro nio pasgeny 21
PesepBHOe Bpems 1
OBHIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOI'PAMME



https://m.edsoo.ru/P0KGBHG00
https://m.edsoo.ru/A7SYRVRJ0
https://m.edsoo.ru/G5RZO7OAW
https://m.edsoo.ru/DMP7TAX3O
https://m.edsoo.ru/8MER3WA2O

9 KV/IACC

HaumeHoBaHMe pa3je/ioB U TeM

KosmmuyecTBo uacoB

OnekTpoHHbIe (udpoBbIie)

Ne n/m Kourponbhblie | IIpakTuuecku
NpOrpaMmsbI Bcero oOpa3oBaTe/IbHBIE PeCypPChI
paboThI e paboTbI
Pa3pen 1. IludpoBas rpaMOTHOCTH
I'nobanbHast ceTh IHTEDHET U CTpaTeruu
1.1 P . P 3 https://m.edsoo.ru/M27Y8144E
0e30macHOro NMoBeieHus B Hel
Pabora B MHpOPMaIMIOHHOM
1.2 Gopmary 3 https://m.edsoo.ru/NGZOUIOE9
IIPOCTPaHCTBe
Wtoro no paspeny 6
Pa3zgen 2. TeopeTnueckue 0CHOBbI HH(pOPMaTHKH
2.1 MopenvpoBaHye Kak MeTO/ IT03HaHUs 8 1 https://m.edsoo.rt/DGM34BVUL
Wtoro no pasgeny 8
Paszpen 3. AiroputMsel M IporpaMMupoBaHue
3.1 Pa3paboTKa anropuTMoB 1 TIPOrpamMm 1 https://m.edsoo.ru/MD5WV172T
3.2 YnpasieHue https://m.edsoo.rut/GKKEIRZFU
Wtoro no pa3peny 8
Pa3pen 4. UndopMmaniioHHbIE TeXHOJI0THU
4.1 OneKTpOoHHbBIE TabUITBI 10 https://m.edsoo.ru/HT451019V
WHpopmaLiioHHbIe TEXHOJIOTUN B
4.2 (opwaty 1 https://m.edsoo.rt/6WEQ7HYED
COBpeMeHHOM 0011iecTBe
Wtoro no paspeny 11
Pe3sepBHOe Bpems 1



https://m.edsoo.ru/6WEQ7HYED
https://m.edsoo.ru/HT45IO19V
https://m.edsoo.ru/GKKEIRZFU
https://m.edsoo.ru/MD5WV172T
https://m.edsoo.ru/DGM34BVUL
https://m.edsoo.ru/NGZ0UI0E9
https://m.edsoo.ru/M27Y8144E

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

34







ITIOYPOYHOE IVIAHNPOBAHUE

8 K/IACC
KoiuuecTBO 4acoB
No Jara OneKTpoHHbIe IU(poBbIe
Tema ypoka Kontposibnbie | IIpakTHuecku
n/n Bcero u3yueHus | oOpa3oBaTe/IbHbIE PeCypPChI
padoThI e padoThI

Hemno3uririonHble u

1 MO3ULIMOHHbIE CUCTEMBI 1 https://m.edsoo.ru/OH168N1NG
CUHMCJIeHUS
Pa3BepHyTas (popMa 3amucu

2 PHyTas op 1 https://m.edsoo.ru/OIXKRYJ1S
yrcia
[IBonyHasi cucTemMa CUMC/IeHUS.

3 ApudmeTnueckue oreparyy B 1 https://m.edsoo.rt/AMWF8DE4Z
JTBOMUHOM CHCTEME CUHC/IEHUS
BocbMmepruHas cucteMa

4 P 1 https://m.edsoo.0u/3K4YL.1TKU
CUHCJIeHUSI
[llecTHailaTepUuHasi cucTeMa

5 ALATED 1 https://m.edsoo.r/F6X7LQJIXY
CUHCJIeHUS
O600111eHYE ¥ CUCTEMAaTH3aIHsI

6 3HaHMii 110 TeMe «CHCTeMBbI 1 https://m.edso0.1ru/232W830CB
CUHCJIEHUSI»

7 Jlornueckue BbICKa3bIBaHUS 1 https://m.eds00.rt/QGSRGFKDY
Jloruueckue orepanyu «n»,

8 pak 1 https://m.edsoo.ru/S4ARZCES5V
CKUIN», «HEe»
OripeesieHrie ICTUHHOCTU

9 ped 1 https://m.edsoo.rt/QKFMNWEFLY
COCTaBHOTO BbICKa3bIBaHUS

10 Tabu1bl UICTUHHOCTH 1 https://m.edsoo.rt/QAAE7XDH3



https://m.edsoo.ru/QAAE7XDH3
https://m.edsoo.ru/QKFMNWFLY
https://m.edsoo.ru/S4ARZCE5V
https://m.edsoo.ru/QGSRGFKDY
https://m.edsoo.ru/232W83OCB
https://m.edsoo.ru/F6X7LQJXY
https://m.edsoo.ru/3K4YL1TKU
https://m.edsoo.ru/AMWF8DE4Z
https://m.edsoo.ru/OIXKRYJ1S
https://m.edsoo.ru/0H168N1NG

11

Jlornueckue 3/ieMeHThI

https://m.edsoo.ru/6CNEKHGME

12

KoHTposibHast paboTa 1o Teme
«3D1eMeHTbI MaTeMaTU4YeCKON
JIOTHUKI»

https://m.edsoo.ru/JZEFVQ4V57

13

[TonaTtue anropurMma.
WcnosauTtenu airoputmon

https://m.edsoo.ru/TJVITTCAB

14

CaoticTBa anroputMa. CriocoObI
3aryCH aJirOpUTMa

https://m.edsoo.ru/V4Y2MAATG

15

AnroputMuueckast KOHCTPYKIIUS
«C/iejoBaHue». JIMHeMHbIN
aZIrOPUTM

https://m.edsoo0.ru/D988TRC8V

16

AnroputMuyeckasi KOHCTPYKLIUS
«BETBJIEHUE»: TIOJIHAs U
Herio/THasi OpMbl

https://m.edsoo.rt/ XEVM28ZWT

17

Anr OpPUTMHYECKAA KOHCTPYKLHA
«TIOBTOPEHUE»

https://m.edsoo.ru/U4U7XUT1H

18

dopMajibHOe UCTIO/IHeHHe
anropyuTMa

https://m.edsoo.ri/QV6XREQW4

19

Pa3paboTka HeC/I0>KHBIX
aJITOPUTMOB C KCI0/Ib30BaHUEM
LIVKJIOB [|/Is1 YIIPaBJIeHUSI
(hopMabHBIMU UCTIOTHUTEISIMA

https://m.edsoo.rt/UEWNJTKA1

20

Pa3paboTKa HEeCTOXKHBIX
aJITOPUTMOB C UCIT0/Tb30BaHUEM
L[UK/IOB U BETBJIEHUM /15T
yrpaBJieHus: popMarbHbIMU
HCTIO/THUTEIIMHU

https://m.edsoo.ru/IAUXHLAQOQ

21

BrinmosiHeHue aJIrOPUTMOB

https://m.edsoo.ru/5SOA9R13NF



https://m.edsoo.ru/5OA9R13NF
https://m.edsoo.ru/1AUXHLAO0
https://m.edsoo.ru/UEWNJTKA1
https://m.edsoo.ru/QV6XREQW4
https://m.edsoo.ru/U4U7XUT1H
https://m.edsoo.ru/XEVM28ZWT
https://m.edsoo.ru/D988TRC8V
https://m.edsoo.ru/V4Y2MAATG
https://m.edsoo.ru/TJVJTTCAB
https://m.edsoo.ru/JZFVQ4V57
https://m.edsoo.ru/6CNEKHGME

22

O06o00111eHre ¥ CUCTeMaTH3aLUs
3HaHWM 110 TeMe «VICIIOTHUTE/
Y aJITOPUTMBI.
Anropurmuueckue
KOHCTPYKLIAH»

https://m.edsoo.rt/DBR96AUS9

23

S3BIK NpOrpaMMHUPOBaHUSI.
CucTrema NporpaMMHUpOBaHUs

https://m.edsoo.rt/VYYOSREH1

24

[TepemenHsle. Onepatop
TpYCBavBaHUs

https://m.edsoo.ru/QQ36SYH4V

25

[TporpaMMypoBaHue TUHEHHBIX
aJIrOPUTMOB

https://m.edsoo.ru/5W7407.6S3

26

Pa3paboTKa rporpamm,
COZIep>Kall[UX OrepaTop
BETBJIEHUS

https://m.edsoo.ru/UQ1S3BIVJ

27

[uanoroBasi oT/1aiKa Iporpamm

https://m.edsoo.ru/TAWIO5NJ7

28

Lukn ¢ ycioBuem

https://m.edsoo.ru/FY31SPT94

29

[Ty c mepemeHHON

https://m.edsoo.rt/U6AHGB03K

30

O6paboTKa CUMBOJIBHBIX
JaHHBIX

https://m.edsoo.rt/WXMKYQO7X

31

O06o00111eH1Ee ¥ CHCTeMaTH3aL[Us
3HaHWM 10 TeMe «SI3bIK
MIPOrPaMMUPOBaHUSI»
[TpoBepouHasi pabora /
Bcepoccuiickast mpoBepouHast
pabora

https://m.edsoo.ru/QQQP3FNCD

32

Pe3epBHbIi ypok. O000IIIeHE U
CcHCTeMaTH3al[ys 3HaHUM 1
YMeHH 10 Kypcy MH(OPMAaTHUKU

https://m.edsoo.ru/VI701RLPK



https://m.edsoo.ru/VI701RLPK
https://m.edsoo.ru/QQQP3FNCD
https://m.edsoo.ru/WXMKYQO7X
https://m.edsoo.ru/U6AHGB03K
https://m.edsoo.ru/FY31SPT94
https://m.edsoo.ru/IAWI05NJ7
https://m.edsoo.ru/UQ1S3BIVJ
https://m.edsoo.ru/5W74OZ6S3
https://m.edsoo.ru/QQ36SYH4V
https://m.edsoo.ru/VYY0SREH1
https://m.edsoo.ru/DBR96AU59

8 knacca / Bcepoccuiickast
npoBepouHasi paboTa

33

AHasnu3 ajJropuTMOB.
OrnipegeneHrie BO3MOKHBIX
pe3yabTaToB paboThl aAropuT™Ma
TIpY 33/laHHOM MHO>XeCTBe
BXO/JHBIX JIaHHBIX

https://m.edsoo.ru/OHBV45LLN

34

AHanus aJropuTMoB.
OripefeneHrie BOSMOKHBIX
BXOJHBIX JAHHBIX, MPUBO/SAINX
K /IaHHOMY pe3yJIbTaTy

https://m.edsoo.ru/71W3GZ5A8

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME
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https://m.edsoo.ru/71W3GZ5A8
https://m.edsoo.ru/0HBV45LLN

9 KV/IACC

Ne
n/n

Tema ypoka

KosmmyecTBo uacoB

Bcero

KoHTpo/ibHBI
e padoThbI

IIpakTHyeckue
padoThI

Hara
HU3y4eHUs

O/1eKTPOHHBbIE U(POBHIe
oOpa3oBaTe/IbHBIE PeCypPChI

I'nobanbHas cetb ViHTEpHET. IP-
azipeca y3/0B. bosibliiie faHHbIe

https://m.edsoo.ri/UB3JKBQYM

NudopmaronHas
0e3011aCHOCTh

https://m.edsoo.ru/303AH11JB

Yuet noHSTHS 00
rH(MOpMaI[MOHHOU
0e30I1aCHOCTH TIPH CO3/[JaHUH
KOMILJIEKCHBIX
MH(POPMAaLIMOHHBIX 0ObEKTOB B
BU/Ie BeO-CTpaHUI]

https://m.edsoo.ru/SEZUEI6XI

Buapbl neatensHOCTH B ceTH
WuTepHeT

https://m.edsoo.ru/9HISAEQG5

OO6J/1auHble TEXHOJIOTHH.
Wcnons3oBaHue oHnaiH-oduca
ISt pa3paboTKH IOKYMEHTOB

https://m.edsoo.rt/RDLTKDIEY

OG6o011ieHMEe ¥ CUCTeMAaTH3al st
3HaHU 110 TeMaM «I'1obaTbHast
ceTb VIHTEpHeT U CTpaTeruu
6e3011acHOTO TOBe/IeHUS B
Heli», «Pabora B
WH(POPMaLMOHHOM
TIPOCTPAHCTBE»

https://m.edsoo.ru/A65FGDKCH

Mopenu 1 MozieIupoBaHye.

https://m.edsoo.ru/10LAY40SD



https://m.edsoo.ru/10LAY4OSD
https://m.edsoo.ru/A65FGDKCH
https://m.edsoo.ru/RDLTKDIEY
https://m.edsoo.ru/9H98AEQG5
https://m.edsoo.ru/5EZUEI6XI
https://m.edsoo.ru/3O3AH1IJB
https://m.edsoo.ru/UB3JKBQYM

Knaccudukauym mogeneit

TabmuHbIe MOJeIn

https://m.edsoo.ri/9RVCHE649

Pa3paboTka 0[HOTaO/IMUHOM
6a3b1 ganHbIX. COCTaBIeHHEe
3arpocoB K 0a3e JaHHbIX

https://m.edsoo.ru/OCHZCHMZ38

10

I'pap. BecoBast matpuija rpadga.
[lnvHa nyTy MeXXAy BeplLIMHaMU
rpada. Beruncnenue
KOJIMYeCTBa MyTel B
HarpaB/eHHOM allUK/IN4eCKOM

rpace

https://m.edsoo.ri/QAZPCFUJW

11

Hepeso. ITepebop BapraHTOB C
MOMOLLBIO lepeBa

https://m.edsoo.ru/FJI9Y8V4P

12

MaremaTtuueckoe
MO/ e/TMpOBaHue

https://m.edsoo.ru/OPNCB5LUY

13

OTaribl KOMITBIOTEPHOI'O
MOe/IMDOBAHUA

https://m.edsoo.ru/JCU2XL56Q

14

OG6o011ieHNEe ¥ CUCTeMAaTH3al st
3HaHui. KoHTponbHas paboTa
1o Teme «Mo/ie/TMpOBaHue KakK
METO/I, TT03HAHUSI»

https://m.edsoo.rt/OLM7SHO33

15

Pa3bueHue 3a7iaum Ha
noz3agaun. Cocrap/ieHue
aJITOPUTMOB U TIPOTPaMM C
HCIT0/Tb30BaHHUEM BETBJIEHUH,
I[UKJ/IOB U BCITOMOTATe/IbHBbIX
a/ITOPUTMOB

https://m.edsoo.ru/8 XJXNF806

16

OpHOMepHBIe MaCCUBBI

https://m.edsoo.ru/V33JL9Y4L



https://m.edsoo.ru/V33JL9Y4L
https://m.edsoo.ru/8XJXNF8O6
https://m.edsoo.ru/OLM7SHO33
https://m.edsoo.ru/JCU2XL56Q
https://m.edsoo.ru/0PNCB5LUY
https://m.edsoo.ru/FJI9Y8V4P
https://m.edsoo.ru/QAZPCFUJW
https://m.edsoo.ru/OCHZCHMZ8
https://m.edsoo.ru/9RVCHE649

TurioBble dJITOPUTMBI

17 https://m.edsoo.rut/K4AEJDMDMJ
00paboTKH MacCUBOB

18 CopTupoBKa MaccuBa https://m.edsoo.rt/FNHKT7K36

19 O6paboTKa MoTOKa /JaHHBIX https://m.edsoo.rut/SHXYWDUNR
O06o00611IeH1e ¥ CHUCTeMaTH3al s
3HaHui. KoHTpO/bHast pabora

20 https://m.eds00.ru/8Y1M9GX3Q
o Teme «Pa3paboTka
aJIFOPUTMOB U TIPOrPaMM»
YmnpaBnenue. Cursait.

21 P https://m.edsoo.ru/LITRKIVTO
OO0paTHasi CBSI3b

22 PoboTH3MpOBaHHbIe CUCTEMbI https://m.edsoo.ru/MH57R1W1B
O/eKTPOHHbIE TaO/IUIbl. THITBI

23 JIaHHBIX B siYeMKax https://m.edsoo0.ru/4516 A0A16
3/IeKTPOHHOM Tab/UIbI
PenaktrpoBanue u

24 A P https://m.edsoo.ru/TMK6TCIBL
dopmaTrpoBaHue TabJTHI]
BcTpoeHHble pyHKUIMY A71s
MOKMCKa MaKCUMYMa,

25 https://m.edsoo.ru/4VFQO1JSL
MUHUMYMa, CyMMbI U CpeZIHEro
apu(mMeTHUeCKOro
CopTupoBKa U GUIbTpaLUs

26 JIIAHHBIX B BbIJIeJIEHHOM https://m.edsoo.ru/4YJIIOW?27
JvarasoHe
[TocTpoenue auarpamMm u

27 rpa(uKoOB B 3/IeKTPOHHBIX https://m.edsoo.ru/XAQ39QFA9
TabuIax
OTHocuTeNbHast, abCOMOTHAs U

28 https://m.edsoo.ru/BOKBOCCTC
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ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHO OBPA30BATEJ/IbHON ITPOT'PAMMBI

8 K/TACC
Konp .
IIpoBepsiemble IpeAMeTHBIE pe3y/IbTaTbl 0CBOCHHS OCHOBHOU
NpoBepsieMoro <
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3y/jbTara
1 [To Teme «TeopeTrueckue OCHOBbI MH(GOPMAaTHUKI»
1 [TosicHaTh Ha mNpUMepax pasauuds MeXJy [O3ULHOHHBIMU U
' HETO3ULIMOHHBIMU CHCTEeMaMM CUUC/IeHHUS
3anuceiBaTh U CpaBHUBaTh Liesble ynrcaa oT 0 go 1024 B pasnuuHbIX
1.2 MO3UIMOHHBIX CHUCTeMax cuucaeHus (Cc ocHoBaHusiMu 2, 8, 16),
BBINOJIHATE apupMeTHUYeCcKHe orepaLyy HaJy HUMA
13 PackpeiBaThb  CMBICT TIOHATUW  «BbICKa3bIBaHUE»,  «JIOrHMUecKas
' orepaLusi», «JIOTUYeCcKoe BbIpayKeHUe»
3anuceIBaTh JIOTUYEeCKHe BbIpaXKeHUsI C UCII0/Ib30BaHNeM U3 bHOHKLINY,
KOHBIOHKLIMM ¥ OTpHUL@HUS, OIpefensiTb WCTUHHOCTb JIOTUYEeCKUX
1.4 BbIPa)KeHUM, eC/IM U3BeCTHbI 3HaueHUsi UCTUHHOCTH BXOJSIIUX B Hero
TepeMeHHbIX, CTPOUTb TAOMWIBI MCTHHHOCTH [l JIOTUYeCKUX
BbIpa>KeHUM
2 [To Teme «AIrOpUTMBI U IPOrPaMMUPOBaHKE»
PackpbiBaThb ~ CMBICI ~ TIOHSTUM  «UCTIOJHUTENb»,  «aJITOPUTM»,
2.1 «TIporpamMMa», TIOHHUMasi pas3HUIly MeX7Ay yroTpeOieHreM 3THX
TEPMUHOB B 00bIIeHHOM peun U B HH(pOpPMaTHUKe
55 OnucbIBaTh aArOPUTM pellleHHsl 3aJjaud pas3/MuHbBIMU criocobamy, B
' TOM UHCJIe B BH/e OI0K-CXeMbI
CocTaBniATh, BBINOJHATL BPYUHYH) M Ha KOMIIBIOTEpe HeC/I0KHbIe
2.3 aJICOPUTMBI C UCII0/Ib30BaHWEM BeTBJIEHUU U LIMKJIOB Ji/Is1 YIIpaB/ieHus
VICTIOJTHUTEJISIMU
24 Wcnosnp30BaTh  KOHCTAHTBI M IepeMeHHble  pas/MYHBbIX  TUIIOB

(‘—II/IC]'IOBBIX, JIOTHYEeCKHX, CI/IMBO]'IBHBIX), d TdKXe cojepyalliye HX




BbIDpa’>X€HUSI, UCIT0J/Ib30BaTh OIepaTOp MMPpHUCBaMBAHUA

2.5

Vcnonb3oBaTth Tipu pa3paboTkKe TMporpamMMm JiorTMUecKyde 3HaueHwus,

oriepaljii ¥ BbIpa>KeHHA C HUMU

2.6

AHaJII/IBI/IPOBaTb npeajoyKeHHbIe aJIr'OPUTMBI, B TOM UK C/ie OIpee/iaThb,
Kakue pe3yJ/ibTdTbl BO3MOJKHBI TIpHU 3d/ldHHOM MHO>XeCTBe€ HMCXOAHBIX

3HaYeHU

2.7

Co3maBaTh YW OT/IaKMBaTh [POrpaMMbl Ha OJHOM W3  S3bIKOB
nporpammupoBanusi (Python, C++, [lackanb, Java, C#, LlIkosbHbIN
AnroputMuueckuii fI3bIK), peanu3yrolle HeC/I0XKHbIE aIrOPUTMBI
00pabOTKM UMCIOBBIX [JAHHBIX C MCIIO/Ib30BaHWMEM IUKJIOB U
BeTBJIEHUI, B TOM UKCJIe peajr3ylolye NPOBepKy JeIUMOCTH OJHOI0
1[eJI0r0 YMCJIa Ha Ipyroe, IPOBepKy HaTypa/JbHOrO YKC/a Ha MPOCTOTY,

BhbIJ€/IeHUdA LII/I(I)p W3 HAaTypd/IbHOI'O YK CJla

9 K/IACCA

Kop,
npoBepseMoro
pe3y/jbTara

IIpoBepsiemble IpeAMeTHBIE pe3y/IbTaTbl 0CBOEHHS OCHOBHOU
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOI'0 0011ero o06pa3oBaHus

1

[To Teme «IlndpoBasi rpaMOTHOCTb»

1.1

Vcnonp30BaTh COBpeMeHHble UWHTEpPHET-CePBUCHI (B TOM UuCIIe
KOMMYHUKAI|MOHHbIe ~CepBUCHI, 00sjlauHble XPaHWIUILA JaHHbIX,
OHJIalH-TIpOrpaMMbl (TEKCTOBble W rpaduyeckude pefakTOpbl, Cpejibl

pa3paboTKH) B yueOHOM 1 TIOBCEAHEBHOM JeSITe/TbHOCTU

1.2

[IpyBofuTE  TNpUMEpPbl  WCIIO/Ib30BaHWSI  T'eOMH(OPMALMOHHBIX
CEepBHCOB, CEpPBHCOB TOCYJAPCTBEHHBIX YCIyT, 0Opa3oBaTeIbHBIX

cepBrCcOB VIHTepHeTa B yueOHOM U MMOBCEIHEBHOM /1eATeTbHOCTH

1.3

Vcnonpb30BaTh pasauuHble CpeJCTBA 3alliMTbl OT BPeJOHOCHOIO
IporpaMMHOro obecrieueHus, 3al{MIaTh epCOHaTBHY0 UH(OPMALHIO
OT  HEeCaHKLIMOHMPOBAaHHOIO  JIOCTylla W  ero  MOC/JeJCTBUN
(pasryialieHus, MOAMEHbI, yTpaThl [JaHHBIX) C YY€TOM OCHOBHBIX
TEXHOJIOTUUECKUX U COLIMAJbHO-TICUXOJIOTMUeCKUX  acIlleKTOB
WCTI0/Ib30BaHusl ceTh VIHTepHeT (ceTeBasg aHOHWMHOCTb, LM(POBOH
cresl, ayTeHTUYHOCTh CyObeKTOB UM pecypcoB,  OMACHOCTb

BPEZIOHOCHOTO KO7Ia)




1.4

PacriosHaBaTh MOMNBITKM U TpeAylpexjaTb BoBjeueHHe cebsi U
OKpY’KalollUX B [eCTPYKTHMBHble M KpHMMHHa/bHblE (POPMBbI CeTeBOM

aKTUBHOCTH (B TOM 4ucIie KUOepOy/I/IMHT, (DUILIVHT)

[To Teme «TeopeTrueckue 0CHOBbI MUH(OPMAaTHUKN»

2.1

PackpeIBaTh  CMBICT ~ TIOHATHM  «MOZIeJIb»,  «MOZe/JMPOBaHUe,
orpefiesisiTh  BUZAbI Mojiesieil, OLleHUBaTh aJ|eKBaTHOCTb MOJen

MO/IeTUPYeMOMY OOBEKTY U Lie/ISIM MO/Ie/TMPOBAaHUS

2.2

Hcnosnb3oBaThk Fpa(bbl " aepeBbs AJId MOAE/TMPOBAHUA CUCTEM CceTeBOM

Y MepapXyuuyeckou CTPYKTYpbl, HAXOWTh KpaTuallluii MyTh B rpade

[To Teme «AITOPUTMBI U IPOTrPaMMUPOBAHE»

3.1

PasbuBaTh 3d/1d4YM Ha I1043d4a4M, COCTABJ/IATH, BBINIOJIHATE BDYUHYIO U
Ha KOMIIBKOTepe HeC/JI0XHbIe a/ITOpDUTMBI C  HCIIOJIb30BAHUEM
BGTBHEHHﬁ, LIUKJ/IOB X BCIIOMOTraTe€/JIbHBIX d/ITOPUTMOB [JI YIIDABJI€HUA

HCIIO/THUTEeIAMU

3.2

CocTaB/ATb YU OT/I@KUBATb IIPOrPaMMBbl, peau3ylollje TUIIOBble
a/ITOPUTMBI  00pabOTKM  UMC/IOBBIX  I10C/e[0BaTebHOCTEN  W/IH
OJJHOMEpHBIX YMC/IO0BBIX MacCHUBOB (ITOUCK MakKCMMYMOB, MUHUMYMOB,
CyMMBbl WIHA KOJIMYeCTBa 3/IeMEHTOB C 3a/JaHHbIMM CBOMCTBaMH) Ha
OJHOM W3 s13bIKOB mporpammupoBanus (Python, C++, INackans, Java,

C#, LLIKo/bHBIM ATOPUTMUAYECKUN S3bIK)

ITo Teme «MHpOpMaLIMOHHBIE TEXHOIOTHUN»

4.1

Buibupars criocob rmipejcTaB/ieHUs] [JaHHBIX B COOTBETCTBHUM C
TIOCTaB/IeHHOW 3aziauei (Tabsuifpl, CxeMbl, TpadMKH, AMarpaMMbl) C
WCIO/Mb30BaHWEM  COOTBETCTBYIOLIMX  TPOTPaMMHBIX  CpeJCTB

00pabOTKHM JaHHBIX

4.2

Vcnonb3oBaTh 3/1€KTPOHHBIE TaO/MMIel yii 00pabOTKM, aHamM3a |
BU3ya/IM3al[UM UMC/IOBBIX [JaHHBIX, B TOM UKC/Je C BbIJe/leHneM
Juara3oHa TabMMLBI W yropsgouMBaHWeM (COPTUPOBKOMN) €ro

5JIEMEHTOB

4.3

Co3maBaTh ¥ TIPUMEHSITh B 37IEKTPOHHBIX Tabiuiiax (GopMysbl s
pPacyéToB C WCI0b30BaHUEM BCTPOEHHBIX apu(MeTHUecKux (yHKLUN
(cymMMupoBaHHMe U TIOCYET 3HAUeHWM, OTBeuarol[uX 3aJaHHOMY
yC/IOBUIO, CpejiHee apudMeThyeckoe, TIOMCK MaKCHMaJbHOTO W

MUHHMAa/ILHOTO 3HaueHHs1), aDCOTFOTHOM, OTHOCUTETbHOM, CMelllaHHOM




aZipecaryu

4.4

Hcnosnb3oBaThk 3JIEKTPOHHEIE Ta6J'II/IL[bI AJIsA YHC/IeHHOIr'o

MO/Ie/TMPOBaHMS B TIPOCTHIX 3a/lavyax M3 pasHbIX yueOHBIX TIPeIMETOB




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

8 KVIIACC

Kopg,

IIpoBepsieMblii 3/IeMeHT COfiep>KaHUA

1

TeopeTuueckrie 0CHOBbI UH(POPMAaTUKU

1.1

Herno3uiyoHHbIe U MO3ULMOHHBIE CUCTeMBI cuncieHus. AndaBut. OCHOBaHue.
Pa3pépHyTas ¢opma 3arucu uucia. [lepeBof B AeCATUUHYIO CUCTEMY UMCe,

3dlMMCAHHLBIX B APYTUX CUCTEMAX CUMC/IEHHA

1.2

Pumckas cucteMa curcieHUs

1.3

JBonuHas cucrema curcienus. [lepesog nenbix uncen B npesenax ot 0 go 1024
B IBOMYHYIO CUCTeMy cuuciieHusl. BocbMepuuHas cucteMma cuvcieHus. [lepesos
yuces W3 BOCBMEPUUYHOW CUCTeMbl B [BOWYHYIO U [eCATUYHYIO CUCTEeMbl U
obparHo. IllecTHailiaTepuyHasi cucTema cuucieHus. IlepeBog umcen wu3
1IeCTHa/L|aTePUYHOM CUCTEMbI B [IBOMUHYIO, BOCBMEPUUHYIO U [EeCATUYHYIO

CHCTeMBI U 00paTHO

1.4

ApudmeTtrueckre oneparny B IBOUYHON CUCTEME CUMCIeHUS

1.5

Jlornueckre  BbICKasbiBaHWs. Jlorhueckre  3HaueHUs]  BbICKA3bIBaHWM.
OneMeHTapHble M COCTaBHble BbICKasblBaHWs. Jlormueckue omepanuu: «n»
(KOHBIOHKIIMSI, JIOTUYECKOe YMHOKeHUE), «WIn» ([JW3bIOHKIUS, JIOTUYecKoe
C/I0XKeHUe), «He» (Jlorudyeckoe OTpuliaHue). [IpuopuTeT IoruuecKux oreparyu.
OnpefeneHrve WCTUHHOCTA COCTaBHOTO BBLICKA3bIBAaHUSI TPU  W3BECTHBIX

3HAYEHUAX UCTUHHOCTU BXOJAIIUX B HET'O 3JIEMEHTAPHBIX BBICKA3bIBAaHUI

1.6

Jloruueckue BBIDpa>KE€HUA. HpaBI/IJ'Ia 3dITMCH JIOTHYECKHUX Bpra)KEHHﬁ. HOCTpOEHI/Ie

TE16J'II/IL[ HNCTUHHOCTH JIOTHYeCKUX Bblpa)KeHI/If/'I

1.7

Jlornueckue 31eMeHTbl. 3HAKOMCTBO C JIOTMYeCKMMH OCHOBaMH KOMIIBIOTEPA

ANropuTMbI ¥ IPOrpaMMHPOBaHHe

2.1

ITonsatuve anroputrMa. UcrosHWTeMM aaroputMoB. AJITOPUTM Kak  [UIaH

y1ripaBJ/ieHHUsA UCITIOJTHUTE/IEM

2.2

CaoiicTBa anroput™ma. Crioco6bl 3aricy aaropyuTMa (C/IOBeCHBIH, B BUfe 6/10K-

CXeMbl, TIporpamma)

2.3

AnropuTMHAYecKre KOHCTPYKLMH. KOHCTpyKims «cjaefoBaHue». JIMHeWHbIN

dJITOPUTM. OFpaHI/I‘—IeHHOCTb JIMHEHHBIX dJITOPDUTMOB: HeBO3MO>XHOCTb




npeayCcMOTpeTb 3aBUCUMOCTD I10C/1Ie40BATE€/IBHOCTH BBITIOTHAEMBIX AEﬁCTBHﬁ oT

HNCXOOHBIX JaHHBIX

2.4

KoHCTpyKLMsI «BeTB/ieHWe»: TOJHas W HenosiHasi (opMel. BbimonHeHue u
HEBBITNO/THEHNWE YCI0BUS (MCTUHHOCTB U JIOXKHOCTh BbICKa3biBaHUs). [IpocTeie u

COCTaBHbI€ YC/IOBUA

2.5

KOHCTpyKLIMSI «IIOBTOpeHHe»: LMK/Ibl C 33/laHHbIM YKMC/IOM TIOBTOPEHWM, C

yC/10BHEM BBITIOJIHEHHSA, C HQPEMeHHOﬁ OUKJ/Id

2.6

Paspabotka [y (opManbHOTO WCIIONHUTENST a/lrOpUTMa, TIPUBOJSIILET0 K
TpeOyeMOoMy pe3y/bTaTy TPU KOHKPETHBIX MCXOZAHBIX MAaHHBIX. Pa3paboTka
HECJIOXKHBIX aJIFOPUTMOB C HCIIO/Ib30BaHHWEM LIMKJIOB W BETBJIEHWW [
ynpaByieHusi ¢GopManbHBIMKA ~ UCTIOJHUTENSIMA. BBINOTHEHWe  aAroOpuTMOB

BPYUHYIO M Ha KomribtoTepe. CUHTaKCHYeCKHe U JIoTHuecKre omrOku. OTKa3bl

2.7

f3pik  mporpammupoBanusi  (Python, C++, Java, C#, IlIkonbHbIi
Anroputmuueckuii f3pik). CucremMa NporpaMMHUpPOBaHUS: peJakTop TeKCTa

NIporpaMM, TPaHCJISITOP, OTAafUUK

2.8

HEPEMEHHHHZ TUII, HWMs, 3HaAUeHHe. HEJ'H:IE, BelljeCTBeHHbIe W CHMBOJIbHBIE

rnepeMeHHbIe

2.9

Oneparop mpucBauBaHusl. ApU(PMeTHUeCKWe BbIpa)KEHHUsS U TIOPSAOK MX
BbIurcaeHus. Orepaiuu C LeabIMA YUC/IaMu: 1eJI0UUC/IeHHOe JieJieHre, 0CTaTOK

OT [eJIeHUs. HpOBepKa AeJIMMOCTHU OJHOI'0 1je/I0ro 4Mncijia Ha Jpyroe

2.10

BetBnenusi. CocTaBHble yC/IOBUs (3alMChb JIOTMYECKUX BbIp&KEHUH Ha
13yyaeMoM si3bIKe TporpaMMHUpoBaHust). HaxoxxeHrne MUHMMyMa U MaKCUMyMa
U3 [IBYyX, TPEX U ueThIpEéX umcesl. PerleHre KBaJpaTHOTO YpaBHEHUS], UMEIOILIero

BellleCTBeHHbIe KOPHU

2.11

[uanorosast 0T/1a/iKa MpOrpaMM: IOLIAroBoe BbINO/JIHEHUe, IPOCMOTP 3HauUeHUM

BeJINUMH, OTJ'Ia,[[OT—IHHﬁ BBIBO/, BB160p TOUKH OCTAdHOBA

2.12

Lvkn ¢ ycnoeueMm. Anroputm EBKvzia A1t HAX0X/|eHUsl HauOoJIbIero o0Iero
JiesUTessl [BYX HaTypaibHbIX yncesl. Pa3bueHne 3amucy HaTypabHOIO YKC/Ia B
MO3ULJMOHHOM CHUCTeMe C OCHOBaHWeM, MeHbIUMM WiId paBHbIM 10, Ha

oT/le/TbHbIe LIU(PbI

2.13

LIk c mepeMeHHON. AJITOPUTMBI IPOBEPKU [1e/TMMOCTH OZHOTO 1[e/I0r0 Yuc/ia

Ha ZIpyroe, MPOBepKU HaTyPaJbHOTO UKC/Ia Ha TIPOCTOTY

2.14

O6paboTKa CHUMBOJBHBIX [JaHHBIX. CHUMBO/bHBIE (CTPOKOBBIE) TE€peMeHHbIe.

[TocumBosibHasi 06paboTka cTpoK. ITofCUéT YacTOThI TOSIB/IEHWs] CUMBOJIA B




cTpoke. BecrpoeHHble QyHKIMU 171 00pabOTKH CTPOK

2.15

OmnpesienieHre BO3MOXXHBIX De3y/bTaTOB pabOTbI anropuTMa TpU 3ajaHHOM
MHO>KeCTBe BXO/IHbIX JAHHBIX, OMpejieieHre BO3MOXXHBIX BXOJHBIX [JaHHBIX,

TIPUBOJAIIMNX K JJAHHOMY pe3ysbTaTy

9 K/IACC

Kop

IIpoBepsieMbIl 3/IeMEHT CO/iePXKaHUS

1

[udpoBasi rpaMOTHOCTb

1.1

C'nobaneHasi ceteb MHreprer. IP-ampeca y3moB. CeTeBoe XpaHeHHe [JaHHBIX.
Mertozb! UHAMBU/IYa/IbHOTO Y KOJUIEKTMBHOIO pa3MellieHUs] HOBOW MH(opMaLiy B
WutepHere. bosbluve faHHble (MHTEpPHeT-ZJlaHHble, B YAaCTHOCTU [JaHHBIE

COLMa/IbHBIX CeTel)

1.2

[Tousitve 06 wWHGOPMAIIMOHHON 0e30MacHOCTH. YTPO3bl HMH(OPMaI[MOHHOM
Ge3oracHoCTH TIpY paboTe B 17100a/bHOM CETH U METO/IbI TIPOTHUBOIEMCTBUS UM.
[TpaBuna Ge3omacHo# ayTeHTH(UKALMU. 3all[UTa JIMYHOM WH(POPMAIMU B CETU
WutepHer. be3oracHble cTparernd TOBefieHHMsT B CeTH  VIHTepHerT.
[TpenympexxsieHe BOBJeUeHHUs] B [eCTPYKTHBHbIE W KPUMHHA/IbHbIE (HOPMBI

CeTeBOM aKTUBHOCTH (KMOepOy/I/IMHT, GUIIMHT U [pyTHe HOpMBbI)

1.3

Bugel gesitenibHocTM B VHTepHeTe. MHTepHET-CepBUCHI: KOMMYHHUKAL[IOHHbBIE
CepBHUCHI (TTouTOBast C/y>k0a, BUI€0-KOH(EPEHII-CBsA3b U [IPYyTHe), CIpaBOUHbIE
Cny>KObl  (KapThbl, pacClUCaHUs W JpPYTHe), TIOUCKOBBbIE CTYXKOBI, CITy>KObI
0OHOB/IEHUsT TIPOrpaMMHOr0 obecrieueHWss W Jpyrue ciy>K0bl. CepBUCHI
rocy/japCTBeHHbIX  yciayr. OO6mauHple  XpaHwidina jgaHHbIX. CpeacTBa
COBMECTHON  pa3paboTKu  JoKyMeHTOB (oHsaiiH-oduckl). IIporpamMmHoe
obecrieueHre Kak BeO-CepBUC: OHJIAMHOBBIE TEKCTOBble U Tpaduveckue

peJaKTOophI, Cpe/ibl pa3pabOTKH MPOrpaMm

TeopeTnueckre 0CHOBbI MHPOPMaTUKH

2.1

Mogens. 3ajauy, pelliaeMble C TOMOIIBIO MojenvpoBaHus. Knaccudukauum
Mozeneii. MarepuanbHble (HaTypHble) U HWH(OPMALIMOHHBbIE  MOJENH.
HenpepbiBHBIE U AMCKpeTHble Mofenu. VMuTal[MoHHBIE Mofenu. WrpoBbie
Mogend. OrjeHKa COOTBETCTBHSI MOJENU MOJIeIUPyeMOMYy OOBEKTy U Le/isM

MO e/IMDOBAHUA

2.2

Tabsnunbie Mofenu. Tabuila Kak Tipe/icTaB/eHre OTHOIIIeHHS




2.3

ba3br ganHbix. Otbop B TabsMile CTPOK, Y/JOBJIETBOPSIIOIIMX 3aJaHHOMY

YCJIOBUIO

2.4

I'pad. Bepumna, pebpo, myTb. OpHeHTHpPOBaHHble W HEOPHEHTHPOBAHHBIE
rpadel. [lnuHa (Bec) pebpa. BecoBas matpuila rpada. [auHa TyTH MeXOy
BepiivHaMmu rpada. ITouck onTumanbHOro myTy B rpade. HauanbHasi BepilivHa
(MCTOUHMK) U KOHeuHasi BepIIMHAa (CTOK) B OpHEHTUPOBaHHOM rpade.

BoruricsieHre KomuecTBa MyTeld B HalpaB/IeHHOM allMK/IMYeckoM rpade

2.5

HepeBo. Kopens, BepimHa (y3en), suct, pedpo (gyra) zepeBa. BricoTa jepeBa.
IMopaepeBo. IlpuMepsl UCIONMb30BaHUS JepeBbeB. Ilepebop BapwaHTOB C

TIOMOIIIBIO JiepeBa

2.6

[TonsaTvie MaTeMaTHMyeckoW MoJenu. 3ajaud, pellaeMble C TIOMOIIbIO
MaTeMaThueCcKoro (KOMITBIOTEPHOTO) MOZe/TUPOBaHUS. Otnuune
MaTemMaTUueCcKo MoJenu OT HaTypHOM MoJend U OT  CJOBECHOrO

(/TuTepaTypHOro) onucaHust 00beKTa

2.7

OTanbl KOMITBIOTEPHOIO MO/Ie/IMPOBaHMs: II0CTaHOBKA 3a/laud, MOCTPOeHHe
MaTemMaTUueCcKol  MOJeny, TporpaMMHasl — peanu3alus, TeCTUPOBaHUe,
NpOBefleHre KOMITBFOTEPHOI'O  SKCIIepUMeHTa, aHa/lu3 ero pe3y/bTaTos,

YTOUHEHHE MO e/ TN

AJII"OPI/ITMLI " TIpOrpdMMHPOBdHHE

3.1

Pa3buenue 3ajaun Ha moz3azaud. CocTaBjieHHe aJrOPUTMOB U TIPOTPaMM C
WCTI0/Ib30BaHMEM BETBJIEHWH, LIMK/IOB M BCIIOMOTATebHBIX aJrOPUTMOB IS

y1ipaBJ/ieHUA UCITIOIHUTEIEM W/IW JPYTUMUA UCIIO/THUTEIAMU

3.2

TabnvuHble BemMuuHbl (MaccuBbl). OpHOMepHble MaccuBbl. CocTaBiieHHe U
OT/aKa TIPOTPaMM, pea/M3yIOIIMX TUIIOBbIe  aJTOPUTMbI  06pabOTKM
O/THOMEPHBIX UMCJIOBBIX MAaCCHBOB, Ha OJJHOM W3 $I3bIKOB TPOrPAaMMUPOBAHUS
(Python, C++, Ilackanb, Java, C#, IIKoabHBIM AJTOPUTMUAYECKUN SI3BIK):
3aro/THeHWe YHC/IOBOTO MAcCHBA CAYYaWHBIMU YWUCTaMH, B COOTBETCTBUH C
dbopmMynoit UMM MyTéM BBOJA YMCesI, HAXOXK/JeHHEe CYMMbI JIEMEHTOB MacCCHBa,
JTMHEMHBIN TIOMCK 3a/IaHHOTO 3HAUeHUsI B MacCHBe, TIO/ICUET 37IeMEHTOB MaCCHBa,
VAOBNETBOPSIIOIIMX  33/JaHHOMY  YC/IOBUIO, Haxo)KJeHWe MHUHUMAa/JbHOTO

(MakcHMMasnbHOT0) 37ieMeHTa MaccuBa. COpTUPOBKAa MacCUBa

3.3

O6p360TKa IMOTOKa [OdHHBIX: BbIUMC/IE€HHWE KOJ/IMUeCTBd, CYMMbI, CpeaHero
apI/IQ)METI/IquKOFO, MHWHHMAJ/IBHOI'O WM MdKCHMAJ/JIBHOI'O 3HAdUYeHHdA 35/IEMEHTOB

1oC/Iel0BaTeIbHOCTH, YZOB/IETBOPSIIOLUX 3a/laHHOMY yCJIOBUIO

3.4

Ymnpaenenue. CurHan. ObpartHast cBsi3b. [losyueHre CHrHaaoB OT LM(POBBIX




JaTUMKOB (KacaHWs, pacCTOsHUs, CBeTa, 3ByKa U Jpyroro). [Ipumepsnl
WCTIONb30BaHUSl TIPUHIMIA OOpaTHOM CBA3WM B CUCTEMAax  YIIPaBJIEHHUS
TEeXHUUYECKMMH YyCTPOMCTBaMU, B TOM uucie B pobotorexHuke. IIpumepsl
pPOOOTH3UPOBAHHBIX CUCTEM (CHUCTeMa yTIpaB/IeHUs AB)KeHHEM B TPAHCTIOPTHOM
cucTeMe, CBapoyHasi JIMHUS aBT03aBO/|a, AaBTOMAaTHM3MPOBaHHOE yIpaBjieHHe
OTOIUIEHWEeM JlIOMa, aBTOHOMHasi CHUCTeMa YIpaBJeHWs TPaHCIIOPTHLIM

CPe/iCTBOM U JIpyTHe CUCTEMBI)

VHpopMaLMoHHbIe TeXHOJIOTUU

4.1

[MoHsiTvie 06 3/1eKTPOHHBIX Tabsurax. TUIbl aHHBIX B siYelKax 3/1eKTPOHHON
Tabmipbl. PefakTripoBanve v ¢opmaTrpoBaHue Tabsuil. BeTpoeHHble GyHKIMA
JJisl TIOUCKa MaKCMMyMa, MUHUMyMa, CyMMbl U CpeJHero apugmeThueckoro.
CopTvpOBKa [aHHbIX B BbIJ€JIEHHOM /uarna3oHe. IlocTpoeHue auarpamMm
(rucrorpaMma, KpyroBasi [uarpamMMa, TOUeUHas Auarpamma). Bwibop Tuma

AUarpaMMBbl

4.2

[Tpeobpa3oBanue ¢opmyn Tipyu KonupoBaHuHM. OTHOCHTe/bHAsl, aOCOMOTHAS U

CMeIlIaHHas aZipecariysi

4.3

YC/OBHBIE BBIUMCIEHUS B 3JIEKTPOHHBIX Tab/uijax. CyMMHpPOBaHHE M MOACUYET
3HAUeHUH, OTBEYAIoIMX 3aJaHHOMY ycjoButo. OO6paboTKa 00/bIIMX HAabOPOB

JNaHHBIX. YKc/ieHHoe Mo/le/TMpPOBaHKe B 3/IEKTPOHHBIX TabmIax

4.4

Posib MHGOPMAIIMOHHBIX TEeXHOJIOTHN B Pa3BUTHH KOHOMHKH MHpa, CTpPaHbI,
pervoHa. OTKpbITbIe oOpa3oBartenbHbIe pecypchbl. Ilpodeccuu, cBs3aHHBIE C
WHGOpPMAaTHKOM ¥ WMHGOPMALIMOHHBIMHA  TEXHOJIOTUSMU:  BeO-/u3aiiHep,
MPOTPAaMMMUCT,  Pa3pabOTUMK  MOOWIBHBIX  TIPUTIOXKEHUH,  TEeCTHUPOBIIUK,
apXUTEKTOp TPOrPaMMHOI0 obecrieueHus], CTEUA/IUCT TI0 aHa/K3y [JaHHbBIX,

CUCTeMHbIN a[MUHUCTPATOP




ITPOBEPSAEMBIE HA OI'D I1I0 UTHO®OPMATUKE TPEBOBAHNSA K
PE3YJIbTATAM OCBOEHUA OCHOBHON OBPA30BATE/IbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

Kopg,
NIPOBEPseMOoro
TpeOoOBaHUSA

ITpoBepsieMble TPe0OBaHMA K MPeMEeTHBIM pe3y/IbTaTaM
0a30BOro ypoBHsI 0CBOEHHsI OCHOBHOU 00pa3oBaTe/IbHOM
NMPOrpaMMbI OCHOBHOTI'0 0011[ero o0pa3oBaHusi Ha ocHoBe ®PI'OC

1

3Hath (TMOHKUMATh)

1.1

BrajieHe  OCHOBHBIMH  TOHSITUSMM:  WH(OpMaIWsi, Tepezaya,
XpaHeHHe 1 00paboTKa MH(OPMAIHY, aJrOPUTM, MOJeNb, [(POBOi
NPOAYKT W WX WCHO/Ib30BaHWe [l  pelleHWs Y4eOHBIX |

MPAKTUUYECKHX 3aau

1.2

Bna,quI/Ie MOHATUAMMA:. BBICKA3biBdHHE, JIOTHYECKdsd  OIliepalus,

JIOTU4YeCKoe BbIpaKeHHe

YmMmeTb

2.1

YMeHue onepupoBaTh eAWHULIAMHA M3MepeHUs HH(OPMaLOHHOIO

00bEMa ¥ CKOPOCTH Tiepe/iauvl JaHHbIX

2.2

YMeHue 3anuceiBaTh U CpaBHMBaTh Lesble yuciaa oT 0 go 1024 B
pas/IMYHbIX [MO3ULJMOHHBIX CUCTeMaX CUYUC/IeHHs C OCHOBaHUAMMU 2, 8,

16, BBINOHATH apU(pPMeTHUeCKHe orepaliu HaJl HUMU

2.3

YMeHre KOAMPOBaTH U [I€KOJUPOBaTh COOOINEHHsT TI0 3aJaHHBIM
rpaBW/aM; T[IOHMMaHWe OCHOBHBIX TIPUHIMIIOB  KOJAWPOBAHUS

VMH(pOpMaLMU pa3/IMuHOM NPUPO/IbL: TEKCTOBOM, rpauueckoi, ayjuo

2.4

YMeHue 3anmchbIBaTh JIOTMUYECKHe BbIpa@>KeHUA C HCII0JIb30BAHHEM
AU3BIOHKI WY, KOHBIOHKIJUWM W OTPULlaHHA, OIlpene/adTb MCTUHHOCTb
JIOTU4YeCKUX Bpra)KEHHﬁ, eC/ii H3BeCTHbl 3HAUeHNsd MWNCTHUHHOCTHU
BXOAIMUX B HEro repemMeHHbIX, CTPOUTb Ta6JII/ILU:I HNCTHUHHOCTHU OJId
JIOTU4YEeCKUX Bpra)KEHHﬁ; 3dlMUCBIBATE JIOTMYECKHE BBIPA’)KEHHUA Ha

Y3y4aeMOM si3bIKe [IPOrpaMMHUPOBaHuUs

2.5

YMeHHe COCTaBJIITb, BBINIOJIHATH BPYYHYHO K Ha KOMIIbIOTEpe
HeC/IOKHble  aArOpUTMbl Il yIpaBjieHHUs  UCIOJHUTeISIMU
(Uepenamika, YepTé&XHMK W [Jpyrue); C€o3[aBaTb U OTJIaKUBAaTh
IporpaMMbl Ha OZJHOM U3 s13bIKOB nporpammupoBanus (Python, C++,

IMackanb, Java, C#, IlIkonbHbIE AnroputMuueckuii  HA3bIK),




pea/n3yromye HeC/1I0KHbIe a/ITOPUTMBI O6pa6OTKI/I UKMCJ/JIOBBIX JdHHBIX
C HCIIOJJIb30BdHHWEM LIMKJ/IOB U BETB]’I@HI/II';I; yMeHue p836I/IBaTb 3a/1auu1
Ha 11043a/ida4¥, NCI0J/Ib30BaThb KOHCTAHTHI, IepeMEHHbIE Y BbIpa’>KE€HUA
Pa3/IMYHBIX THUITIOB (qI/ICJ'IOBbIX, JIOTU4YeCKHX, CI/IMBOIIBHI)IX);
dHa/ITM3UPOBATh Hpe,E[J]O)KeHHHﬁ dJ/ICOpUTM, OIpeaesdTb, KdKUe
pe3y/ibTaTbl BO3MOXHBI TIpWM 3ddHHOM MHOXeECTBE€ HMCXOAHBIX

3HAYeHUI

2.6

YMmeHue 3anMcath Ha H3y4yaeMOM fI3bIKe [POrpaMMHPOBaHUS
aJITOPUTMBI TIPOBEPKU /Ie/IMMOCTHA OJHOIO LieJIor0 YMc/ia Ha [pyroe,
NIPOBEPKU HATypajbHOTO YWC/Ia Ha MPOCTOTY, BblJe/NeHUs LUdp u3
HaTypa/JIbHOTO UMC/a, TOWUCK MaKCMMyMOB, MWHUMYMOB, CyMMBbI

YLC/IOBOH 1mocjieg0BaTe/IbHOCTH

2.7

BnaseHrie ymMeHreM OpPHUEHTHPOBAThHCS B HMepapXUUeCKOW CTPYKTYpe
daiinoBoli cucTeMsbl, paboTaTh C (aiiJIOBOM CUCTEMOM MEPCOHATILHOTO
KOMITbIOTEPA C WCIOMb30BaHUeM rpaduueckoro uHrepdeiica, a
MMEeHHO: CO03/laBaTh, KOMMPOBaTh, IepeMelljaTh, MepPerUMeHOBbLIBaTh,

y[alATh U apXUBUPOBaTh (haliyibl U KaTajioru

2.8

Bna,/:[eHHe YMEHHAMU U HdBBIKaMH HCI10/Ib30BaHUA I/IH(bOPMaL[I/IOHHbIX
U KOMMYHUKALIMOHHBIX TeXHOJIOTUH AJi TIOMCKa, XPdHEHNd,

00paboTKH U repeiaud ¥ aHaM3a pa3/inuHbIX BUIOB UH(GOPMaI[UH

2.9

YMeHue BbIOMpaTh Criocob rpescTaB/ieHus JaHHBIX B COOTBETCTBUM C
TIOCTaB/IeHHOW 3ajjaueit (TabyuIpbl, cxembl, rpaduku, ArarpaMmbl) C
WCIO/Ib30BaHWEM  COOTBETCTBYIOL[UMX  TMPOTPaMMHBIX  CpPeJCTB

00pabOTKH JaHHBIX

2.10

Ymenue ¢opManu3oBaTb UM CTPYKTYypHMpOBaTh  WH(OPMaLUIO,
WUCTOMb3ysl 3/MeKTPOHHbIE TabMIbI A1 00paboTKH, aHaiM3a W
BH3ya/M3al[iM YKMC/IOBLIX JIaHHBIX, B TOM UHC/ie C BblJe/IeHHeM
JWara3oHa TabMMIbI W YIOpsiiouMBaHUEM (COPTUPOBKOH) €ro
3JIeMEHTOB; yMeHHe TMPUMEHSTh B 3JIeKTPOHHBIX Tabsuiax GopMyJibl
JUJIA  PAacyéTOB C  UCIO/Mb30BaHWEM  BCTPOEHHBbIX  (DYHKILIWH,
abCoMOTHOM, OTHOCHTETBHOM, CMEIIIaHHOM aZipecal|iy; UCI0J/Ib30BaTh
3JIeKTPOHHBIE TaOIULIBI /11 UACTIEHHOTO MO/Ie/TMPOBAHUSI B TIPOCTHIX

3dJd4adX M3 PA3HBIX y‘—Ie6HbIX rnpeamMeToB




INEPEYEHD 3JIEMEHTOB COAEPXXAHUSA, ITIPOBEPSAEMbBIX HA OI'D
I10 TH®OPMATHUKE

Kop

IIpoBepsieMbIl 3/IeMeHT CO/iepP)KaHUA

[udpoBast rpaMOTHOCTh

1.1

@aiinbl ¥ manku (katasoru). IIpuHIMIIBI MOCTpoeHUs (halyIoOBBbIX CUCTEM.
[TonHoe ums daiina (marku). Iyt K atiny (narke). Pabota c datinamu u
KarajioraMu Cpe/iCTBaMM OIepaljiOHHON CHUCTeMbI: CO3[aHHe, KOMMPOBaHue,
nepeMellieHle, repeMMeHOBaHue U yjaneHue (ailJioB U Marok (KaTaaioros).
Tunel daitnoB. CpoiicTBa (aiinoB. PaiinoBeiii MeHemkep. [Touck daiinoB

CpeZiCTBaMU OIepaljiOHHON CUCTeMbl

1.2

Ob6benuHeHre KOMITbIOTEpOB B ceTh. CeTh VHTepHeT. BeO-cTpanuija, Beb-
caiit. CTpykTypa ajpecoB BeO-pecypcoB. Bpay3sep. ITouMCKOBbIe CHUCTEMBI.
[Touck wHpOpPMALMKM TIO KIIOUEBLIM CAOBaM M 10 HW300paXkKeHHIO.
HoctoBepHOCTh MH(MOPMaLIWH, MoydeHHOM U3 ViHTepHeTa. IP-afpeca y3/0B.

CeTeBoe xpaHeHMe JaHHBIX

TeopeTuueckrie 0CHOBbI UHPOPMaTUKU

2.1

JIMCKpeTHOCTh AAHHBIX. BO3MOYKHOCTh OTMCAHUS HETIPEPHIBHBIX 00BHEKTOB U
TIPOLIeCCOB C TTOMOII[bIO AUCKPETHBIX JAAHHBIX.

CumBoit. Andaut. MoiiHocTb andaBuTa. [JBonuHbli angasut. KomruectBo
BCEBO3MOXXHBIX CJIOB (KOJOBBIX KOMOWHaIWii) (PUKCUPOBAHHOW [JIMHBI B
nBouyHoM andasure. IIpeobpa3oBaHue J000ro andaBuTa K JABOUUHOMY.
KonuuecTBO pas3nuuHbIX CAOB (PUKCUPOBAHHOW [I/IMHBI B  ajdaBuTte
oripe/ie/IEHHOM MOIIHOCTH.

KopupoBaHue CHMMBOJIOB OJHOTO asngaBuTa C TMOMOIIbIO KOJIOBBIX CJIOB B
apyroM andaBuTe, KofoBas Tabmuia, AekogupoBaHue. KopupoBaHue
TeKCTOB. PaBHOMepHbIii Koz. HepaBHomepHbili Koj. Koaupoka ASCII.
BocbmubutHele  KOAUMPOBKU. [loHstTe o komupoBkax UNICODE.
HexkogupoBaHue CoOOOLeHUI C  UCMOMb30BaHWEM paBHOMEDHOTO WU

HepaBHOMepHOT0 Ko/ia. VIHhopMaljioHHbIM 00bEM TeKCTa

2.2

WHadopmaioHHblii  00BEM  fJaHHBIX. BUT — MUHUMaTbHAs —eJUHMIIA
Ko/lMuectBa MH(OpMAIMM — [BOWYHBIA paspsa. EJUHMIBI HM3MepeHust
vHGOpPMAIMOHHOTO 00BEMa JaHHBIX. bBuT, OaliT, KumobaiT, MerabairT,

rurabair. CKOPOCTL rnepefayn  OdHHBIX. E,E[I/IHI/IL[bI CKOpPOCTH Tiepeaddymr




AaHHBbIX

2.3

Komupoanwe 1Beta. IlpetoBbie Mozenu. Mogens RGB. T'nybuna
KogupoBaHus. [Tanutpa.

PacTpoBoe U BeKTOpHOe Tipe[cTaBjieHHe u3obpakeHui. [Tukcenb. OljeHKa
WHPOPMALIMOHHOTO 00béMa TpapuuecKuxX [JaHHBIX [Jii  PAacTPOBOTO

1300paXKeHUsI

24

KopvpoBanue 3ByKa. Pa3psaHocTh 1 yacToTa 3amucu. KommyecTBo KaHa/ioB
3ammcHy.
OLeHKa KOJIMUECTBEHHBIX I1apaMeTPOB, CBSI3aHHBIX C TIPeZCTaB/leHUEM U

XpaHeHWeM 3BYKOBBIX (halisioB

2.5

HemosuijoHHbIe ¥ TIO3ULIMOHHbIE CUCTEMbI CUMCTIeHUs. AsdaBur.
OcHoBanue. Pa3BépHyTass ¢opma 3amucu uucia. IlepeBoj B JeCATHUHYIO
CUCTeMy YKCeJl, 3aTTMCAaHHBIX B PYTUX CUCTeMax CUMC/IeHUsI.

Pumckas cucTteMa curcieHus

2.6

[BonuHas cucrema curciieHus. [lepeBo Lenbix yucesn B npezesnax ot 0 1o
1024 B JBOMYHYIO CUCTeMYy CUMC/IeHHs. BocbMepruHas cuctema CUMC/IeHUS.
[TepeBog, uucen W3 BOCBMEPUUYHOM CHUCTEMBI B JBOUUYHYHO U [eCATHYHYIO
cucteMbl U obparHo. IllecTHaflaTepuyHasi cucreMa cuvcsieHus. [lepeBof
yrcen U3 IIECTHaZJLlaTePUYHOM CUCTeMbl B [BOWYHYIO, BOCBMEPDUUHYIO U
JeCATUUHYIO CUCTeMbI M 00paTHO. AprdMeTHUeCKHe OTiepaliy B JBOMYHOU

cucremMe CUMC/I€eHUA

2.7

Jlornueckue BbICKasbplBaHWS. JlorMyeckde 3HauyeHUs BbICKa3bIBaHMM.
OneMeHTapHble U COCTaBHble BbICKa3bIBaHUs. JlorMueckue ornepanjyuu: «u»
(KOHBIOHKLIMSI, JIOTUUEeCKOe YMHOXKeHHe), «UIu» (AU3bIOHKLIWS, JTOrMueckoe
C/IO)KeHHWe), «He» (Jlorudeckoe oTpuliaHue). [IpuopuTteTr nOruyecKkux
onepauuii. Oripefie/leHMe WCTUHHOCTM COCTaBHOTO BBbICKA3bIBaHUS, €C/IH
V3BeCTHbl 3HAuUeHWs MCTUHHOCTM BXOJMAIIMX B Hero 3jeMeHTapHbIX
BbICKa3blBaHUM. Jlornueckue BblpakeHUs. [IpaBuia 3amvcu JIOrMUeCKUX

Bpra)KEHHﬁ. HOCTpOGHI/Ie Ta6JII/ILI HCTHHHOCTHU JIOTHYEeCKHX BBIpa)KEHI/If/i

2.8

Jloruueckue 37eMeHThl. 3HAKOMCTBO C JIOTUUeCKMMM OCHOBAMU KOMIIBIOTEPA

2.9

HerpepbiBHBIE ¥ AMCKpeTHbIe Mogenu. muraivoHHbeie Mogenu. Urpoebie
Mozem. OreHKa a/|eKBaTHOCTH MO/Ie/Id MOJIeNIMPYeMOMY OOBeKTY U LiesisiM

MOe/IMPOBAHUA

2.10

Tabmuunble Mofenu. Tabnuila Kak TipeficTaB/eHWe OTHOIIeHHs. ba3bl

naHHbIX. OTOOD B TabsuIle CTPOK, YAOB/IETBOPSIOINX 3aJAHHOMY YC/IOBHIO




2.11

I'pad. BepivHa, pebpo, myTb. OpreHTUPOBaHHbIE U HEOPHEHTUPOBAHHbIE
rpadel. [JmHa (Bec) pebpa. BecoBasi matpuria rpada. [ivHa myTd Mexny
BepuimHamMy rpada. Ilouck onTuManbHoro mnytd B rpade. HauanbHas
BeplliMHa (MCTOYHMK) M KOHeuHas BepllMHa (CTOK) B OPUEHTUPOBAHHOM

rpa(be. BriunicneHne KoauduecTBa HYTEﬁ B HAIIPpAB/JIEHHOM dLIUK/IMYECKOM

rpade

2.12

HepeBo. Kopenn, BeprmHa (y3en), mauct, pebpo (ayra) zepeBa. BnicoTta
nepeBa. IlomnepeBo. Ilpumepbl WCIOMB30BaHUS JiepeBbeB. [lepebop

BdpPHWAaHTOB C ITIOMOIIIBIO AepeBad

AnropyTMBbI ¥ IPOrpaMMHpOBaHKe

3.1

CgotictBa anroputMa. CriocoObl 3amiCH anropyuTMa (C/IOBeCHBIM, B BHJE
0/10K-CXeMbl, TIPOrpamMma).

CocTaBneHre aaropuTMOB W TIPOrpaMM C HCII0/Ib30BAaHWEM BeTBJIEHUM,
LIMKJIOB U BCIIOMOTaTe/IbHbIX aJrOPUTMOB /Il YIIPaBJ/IeHHs UCIOJIHUTEeeM
(Po6ot, Yepenaimika, YepTéXHUK M JApyrue). BhINojHeHHWe aaropyuTMOB

BPYYHYIO M Ha KOMITIbIOTEpE

3.2

Aspik nporpammupoBanusi (Python, C++, INackanb, Java, C#, ILIKo/bHBIM
AnroputMuyeckuii A3bIK).

Cucrtema TIporpaMMHDOBAHUS: peJaKTOpP TeKCTa IIporpamM, TPaHCISTOP,
OT/1a/IUMK.

[TepemeHHasi: Twum, UMsi, 3HaueHue. Llesbie, BelljeCTBeHHbIE W CHMBOJIbHbIE
repeMeHHbIe.

OrnepaTop mnpucBavBaHusl. ApH(MeTHUecKre BbIpaXkKeHUsi U TOPSIJOK HX
BbluMc/ieHus. Oriepal[iyd C 1e/IbIMA UYKWC/IaMU: 1[eJI0OUMCTIeHHOe [ie/ieHue,
0CTaToK OT fesieHusi. BetBnenusi. CocTaBHble yCI0BUS (3aMUCh JIOTUYECKUX
BbID@XKEHUM Ha H3yuaeMOM $i3blKe TpOrpaMMUpOBaHus). HaxokieHue
MHHUMYyMa

M MakKCUMyMa M3 [BYyX, TPEX W ueThIpEéXx uucesn. PellileHWe KBaJpaTHOTO
ypaBHEHUS1, UMEIOILIero BelljeCTBeHHble KOpHU. LUK/ ¢ ycimoBueM. Aroputm
EBkMuga /s HaXOXKIeHWs HauOosiblliero oOINero JAeauTens JBYX
HaTypalbHbIX uuWcen. Pa30ueHue 3amWch HaTypalbHOTO UHC/IA B
MO3ULIMOHHOM CHUCTEMEe C OCHOBaHMEM, MeHbIUMM Wid paBHbIM 10, Ha
oTze/bHble HUPpPLI. LIUKA ¢ iepeMeHHON. AJITOPUTMBI TIPOBEPKU 1€/ TMMOCTH
OJTHOTO 1leJIOTO UHKC/Ja Ha Jpyroe, MpPOBePKU HATypaJbHOIO UHC/IAa Ha

IIPOCTOTY




3.3

O6paboTKa CMMBOJ/IbHBIX JaHHbIX. CHUMBOJIbHBIE (CTPOKOBBIE) TlepeMeHHbIe.
[TocumBosbHast 00paboTKa CTpok. IToICYUET YaCTOTHI TIOSIBJIEHUsI CUMBOJIA B

cTpoke. BecTpoeHHble hyHKIMH /711 00pabOTKH CTPOK

3.4

OrmpeienieHie BO3MOJKHBIX Pe3yJ/IbTaTOB PabOThI airOpUTMa MpH JJaHHOM
MHO>KeCTBe BXO/JHBIX /IaHHBIX, OTpe/ieJieHue BO3MOXKHBIX BXOJHBIX [aHHbIX,

MIPUBOJALIMX K JAHHOMY pe3y/bTaTry

3.5

TabsmuHble BesMUMHbI (MaccuBbl). OgHOMepHBIe MaccuBbl. CocCTaB/ieHUe U
OT/IaJKa TIPOTPaMM, peaju3yIOIIUX TUIIOBbIE aNTOPUTMBI  00paboTKU
O/THOMEPHBIX UMCJIOBBIX MAaCCUBOB, HAa O/IHOM U3 $13bIKOB TTPOrPaMMUPOBAHUS
(Python, C++, Tlackanb, Java, C#, IIKo/bHBIM AJITOPUTMUAYECKUN $3BIK):
3aro/THEHHe YMC/IOBOTO MaCCHBa C/TyYaliHbIMU UHMC/IaMH, B COOTBETCTBUU C
dbopMysioit WM TIyTEM BBOJA UHCEN, HAXOXKJeHHWE CYMMbl 371eMeHTOB
MaCCHBa, JIMHEWHBIM TOWCK 3a/[aHHOTO 3HAUeHWss B MacCCHBE, TIOJ[CUET
3/IeMeHTOB MAaCCHBa, y/IOBJETBOPSIOIINX 3a/JaHHOMY YCJOBUIO, HaXOKeHUe
MUHHUMaIbHOTO (MaKCMMaJIbHOTO) 3/ieMeHTa MaccruBa. COPTUPOBKA MacCCHBa.
OO6paboTKa TMOTOKA JAHHBIX: BBIUMC/IEHWE KOJIWYECTBA, CYMMbI, CPeIHEro
apu(MeTHUECKOT0, MUHUMA/IbHOTO ¥ MAaKCHUMaJIbHOTO 3HAueHUsl 3/IeMeHTOB

nocaen0BaTe/JIbHOCTH, YA0B/JIETBOPAIOIINX 3dJdHHOMY YC/IOBHIO

3.6

Yrpaenenue. CurHan. O6paTHasi cBsi3b. [losyueHre CUTHANIOB OT LU(PPOBBIX
JlaTUMKOB (HampuMep, KacaHWsl, pacCTOsIHUSL, CBeTa, 3ByKa). [Ipumepsnl
WCII0/Ib30BaHUsI TIPMHLIMMNA O0OpaTHOW CBfI3M B CHCTeMax yIIpaB/eHUs
TeXHUYECKMMH YCTPOWCTBaMH C TIOMOIIBIO [aTYMKOB, B TOM UHWC/e B

pobOTOTEXHUKE

WHbopMalioHHbIe TEXHOJ/IOTHUH

4.1

TeKkCcTOBbIe JOKYMEHTbI U WX CTPYKTYpHBIE 3/IeMeHThI (CTpaHMIla, ab3ail,
CTpOKa, CJIOBO, CUMBOJI).

TeKCTOBBI TIPOLIECCOP — WHCTPYMEHT CO3/jaHusl, peAaKTUPOBaHUS U
dopmatupoBaHusi TeKCToB. IIpaBuia Habopa TekcTa. PejakTUpoBaHMe
Tekcta. CpoiictBa cumBosioB. IlIpudt. Tumel mpudToB (pybseHsle, c
3aceykaMy, MOHOLIMPUHHBIE). [lo/My>KMpHOe UM KypCUBHOe HauepTaHUe.
CroticTBa ab3aijeB: rpaHuiibl, ab3allHbIi OTCTYT, UHTEPBaJ, BbIDABHUBAHUeE.
[Tapametpsl cTpanulbl. CTtuneBoe (opmatvpoBaHue. CTPYKTypUpOBaHUe
WHGOPMALIMK C TOMOIIBIO CITUCKOB W Tabsmil. MHOrOypOBHEBBIE CITUCKH.
HobaBnenne TabauI] B TEKCTOBbIe JOKYMeHTHl. BcTaBka W300pa)keHHi B

TEKCTOBble NOKyMeHTbl. OOTekaHne n300pakeHWH TeKCTOM. BkiroueHue B




TEKCTOBbIM  [JOKYMeHT pAuarpamy, ¢opMmys, HyMmepalud CTPaHHI,

KOJIOHTHUTYJIOB, CCBIVIOK U APYTHUX 3JIEMEHTOB

4.2

PacTpoBsle pucyHku. Vcrosib3oBaHre rpaduyeckux MIPUMUTHBOB.

Onepatyy pejakTUPOBaHKs Tpaduueckux 00HEKTOB, B TOM UKC/ie LU(POBLIX
dororpaduii: u3mMeHeHre pa3Mepa, 0Ope3ka, TIOBOPOT, OTpaKeHHe, paboTa C
obsactsmu (BblAeeHUe, KOMTUPOBaHKe, 3a/IMBKa L[BETOM), KOPPEKLIUS L[BETa,
SPKOCTU M KOHTpacTHOCTH. BekTopHas rpaduka. Co3faHue BeKTOPHBIX
PUCYHKOB BCTPOEHHBIMM CpeJICTBAMU TEKCTOBOT'O IPOL{eCccopa WU APyrux

riporpamMm (TipuioykeHuil). JJobaBieHre BEKTOPHBIX PUCYHKOB B IOKyMEHThI

4.3

[ToaroTOBKa My/IbTUMeAUMHBIX rpe3eHTaluii. Craiiz. JJobaByieHre Ha ciiaiij
TekcTa ¥ n300paxeHuil. Pabota ¢ HeckonbKuMu ciaigamu. [lobaBneHue Ha

Caifi ayAMoBU3yabHbIX JaHHBIX. AHUMaLYs. ['unepccbLTKu

4.4

Tunbl faHHBIX B siueliKax S7eKTPOHHOW Tabyuibl. PefakTupoBaHWe U
dopmatrpoBanue Tabiwil. BcTpoeHHble GYHKIUU /i TIOMCKA MaKCHMYMa,
MUHMMYyMa, CyMMbI U cpefiHero apudmerruyeckoro. COpTHPOBKA JIaHHBIX B
BbIleJIeHHOM Juara3oHe. [locTpoeHue auarpamMm (TMCTOrpaMma, KpyroBas
JyarpaMMa, TOYeyHash ~ JuarpaMMa). Bpibop Tuma  uarpammbl.
[Tpeobpa3oBanue Gopmyn Mpu KorvpoBaHUU. OTHOCUTe/bHas], abCcoMoTHas

Y CMeIIIaHHAas afipecalfusi

4.5

YC/I0BHbIE BBIUMC/IEHUS B 3/IEKTPOHHBIX Tabiuiax. CymMMHMpOBaHUE U
MO/ICUET 3HAUeHWM, OTBEeUAIOL[MX 3aJJaHHOMY ycI0BHt0. O6paboTka 60/bIIIX

HabopoB aHHbIX. Unc/IeHHOe MO/ie/TMPOBaHKe B 37IeKTPOHHBIX Tab/MLax
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