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IIOACHUTEJIbBHASA 3AIIMCKA

[Tporpamma 1o uHbopMaTHKe (yrayO/JEHHBIA YPOBEeHb) Ha ypOBHe CpefHero oOIiero
oOpa3oBaHus pa3paboTaHa Ha OCHOBe TpeOOBaHWMI K pe3y/jbTaTaM OCBOEHHSI OCHOBHOU
obpa3oBaTe/bHOM TpOrpaMMbl CpefHero obujero obpa3oBaHus, TipeAcTaBieHHbIXx B DI'OC
COO, a Takxe ¢enepanbHOM paboyeii TpOrpaMMbl BOCITUTAHUSI.

[Tporpamma 1o uH(opMaTHKe AaéT TpeZicTaBIeHre O LefsX, o0Ieli cTpaTeruu o0yJyeHus,
BOCITUTaHUS U pa3BUTHs 00yuaromuxcsi cpefctBamMy yuyeOHoro mpeameta «MHpopMaThka» Ha
yriayO/€HHOM  YpPOBHEe,  yCTaHaBiMBaeT  o0si3aTesibHOe — TIpeIMETHOE  COZIep)KaHue,
TpelyCMaTpHUBaeT €ro CTPYKTYPHpPOBaHWE TI0 pa3feflaM M TeMaM Kypca, Ompefiessier
pacrpesiesieHre €ro To Kjaccam (rojiaM u3ydeHwus ), JaéT TIpUMepHOe pacripeZiesieHre yueOHbIX
YacoB 0 TeMaTUueCKUM  pa3fielaM Kypca U peKomMeHAyemyl  (TIpUMEpHYIO)
10C/IeZIoBaTeTbHOCTh MX M3YyUeHHs C YUETOM MEXXIIPeJMETHBIX M BHYTPUIIPEAMETHBIX CBS3ei,
JIOTMKM y4eOHOTro mpoliecca, BO3pacTHBIX 0COOeHHOCTel 00yJaroIuXcsl.

[MporpaMmMa 10 wuHbOpPMaTHKe OMpefie/isseT KOJWYeCTBeHHble U KaueCTBeHHbIe
XapaKTepUCTUKU y4eOHOro Marepuana [AJisi KaK[JOro To/la W3yueHWs, B TOM UHCIe /s
COJlep>KaTeNlbHOTO  HAroJHeHUs Pa3HOro BHZA KOHTPO/S (TIPOMEXYTOUHOM —aTTecTalyd
00yuaroluXxcsl, BCEPOCCUMUCKUX TTPOBEPOUHBIX pabOT, roCyapCTBEHHOM UTOTOBOM aTTeCTalu).
[TporpamMma 10 WHQOPMAaTHKe SBISETCS OCHOBOM [jii COCTaB/I€HUS ABTOPCKUX YueOHbIX
TIpOrpaMM U yueOHUKOB, TTOYPOYHOTO T/IAHMPOBaHUS Kypca yuuTesieM.

WHudbopmarrka B cpeiHeM 0011ieM 00pa30BaHHN OTPa’KaerT:

CYIIHOCTb WH(GOPMATUKA KaK HayuyHOW [AWCLUIUIMHBI, HW3yvarolleli 3aKOHOMEepHOCTH
TIPOTeKaHUsT U BO3MOXKHOCTH aBTOMaTH3allud WHGOPMALMOHHBIX TIPOL[ECCOB B Ppa3MYHbBIX
cucTeMax;

OCHOBHBbIe 00/1aCTM TIpUMeHeHUsi WH(GOPMAaTHKU, TIpeXkae BCero WHGOpMaI[OHHbIe
TeXHOJIOTMH, yTIpaB/ieHUe U COLaIbHYI0 cdepy;

MeXXUCLUTITMHAPHBINA XapakTep MHGOPMAaTUKX U MH(OPMAaI[MOHHOU JlesTe/TbHOCTH.

Kypc uadopmatuku A/isi ypoBHs cpefjHero obiriero o6pa3oBaHusi SIB/SIeTCS 3aBePILAIOIIM
3TaroM HeTPephIBHOM TOATOTOBKU 00yUaromxcsi B 00/1acTv ”HGOPMATUKUA U UH(POPMAI[MOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, OMHUpaeTCs Ha Cojiep)kKaHWe Kypca WH(OPMATHKH YPOBHS
OCHOBHOTO 0011[ero 00pa3oBaHWss U OMBbIT TIOCTOSSHHOTO TIpUMEHeHUs1 WH(OPMaIMOHHO-
KOMMYHMKAI[UOHHBIX TEXHOJIOTUM, [JaéT TeopeTHUecKoe OCMBICTIeHWe, WHTepIipeTalyo U
0060011I€HHEe 3TOTO OTBITA.

Pe3ynbraThl yriy0/€HHOTO YPOBHS UM3yueHWs yueOHOTro TipeaMera
«MHdopmaTrika» OpHUEHTUpPOBaHbl Ha TMOAyYeHHe KOMIIeTeHTHOCTeH [Jisi Toc/aeAyroie
npodheCCUOHATBHON /IeATe/ILHOCTH KaK B paMKax [JJaHHOW MpeJMeTHOH 00/1acTh, Tak U B
CMEeXXHBIX C Hel 061acTsix. OHM BK/IIOUAIOT B Ce0st:

OBJlaZileHUe K/IF0UeBbIMU MOHATHSMUA U 3aKOHOMEPHOCTSIMU, Ha KOTOPBIX CTPOUTCS JaHHast
npeaMeTHasi 0071acTh, pacro3HaBaHWE COOTBETCTBYIOL[UX KM TIPU3HAKOB U B3aWMOCBSI3el,
CIIOCOOHOCTH [IEMOHCTPUPOBAaTh pa3/UyHbIe MMOAX0/bl K U3yUeHUIO sIBJIEHUM, XapaKTePHBIX IS
M3ydJaeMoi mpeiMeTHOM 00/1acTy;

yMeHHe pellaTb TUIIOBble MPAKTUYECKWe U TeOpeTHYeCKre 3alaud, XapaKTepHble [Jsi
WCTIO/Ib30BaHUSI METO/IOB M MTHCTPYMEHTapUs IaHHOW TIpeZIMeTHOM 06/1acTH;

Ha/lMuue TIpe/CTaB/ieHUd O [JaHHOW TMpeAMeTHOM o007acTh Kak LeJIOCTHOM Teopuu
(COBOKYTTHOCTH TEOPHii), OCHOBHBIX CBSI3SIX CO CMEKHBIMU 00/1aCTIMU 3HAHUM.

B pamkax yriay0/s€éHHOTO YpOBHs  HW3yueHUsi MHQOpPMaTUKH obecrieunBaeTcst
1jeJieHarpaB/ieHHas TIOATOTOBKa 00yJaroIUXCsl K MPOAO/IKEHUI0 00pa30BaHUsl B OpraHM3aLUsX
npodecCUOHATBFHOTO 00pa3oBaHUs TI0 CTELUabHOCTSM, HeNOCPe/CTBEHHO CBSI3aHHBIM C
U(bPOBBIMU TEXHOJIOTUSMU, TaKUM KaK TporpaMMHasi MHXXeHepusi, UWH(OpMalMOHHas



6e30macHOCTb, WH(GOpPMAIIMOHHbIE CUCTeMbl W TEXHOJIOTMH, MOOWIbHbIE CUCTeMbl U CEeTH,
Oosbllvie JaHHbIE U MalllMHHOe 00yueHUe, TIPOMBIILJIEHHbIM WHTePHeT Belllei, NCKYCCTBEeHHbIH
WHTEJ/UIeKT, TEeXHOJOTUM OecrpoBOJHON CBsi3M, POOOTOTEXHHKA, KBAaHTOBbIE TEXHOJIOTHH,
CUCTeMBI pacripefie/IEHHOIO peecTpa, TeXHOJIOTMU BUPTYa/JIbHOM U [OTTIO/THEHHOM peanbHOCTeMN.
OcHoOBHas 11e/1b U3yueHus yuebHoro npeaMeta «HboOpMaThKa» Ha yriay0/JEHHOM YpOBHE
cpenHero o0Oiero obpa3oBaHHWs — obOecrieueHue JAajbHEHIero pa3BUTHSI WHGOPMALMOHHBIX
KOMITETEHI[M 00ydaromierocs, ero TOTOBHOCTU K JKA3HU B YCJOBUSIX pa3BUBAIOIIErOCS
VMH(OPMAaLIMOHHOTO 00I1leCTBa ¥ BO3pacTarolleil KOHKYPeHLIMU Ha pbIHKe Tpy/a. B CBsi3u C 3TUM
n3yueHue nHdopmatyku B 10—11 Kaccax H0/DKHO 00eCrieunTh:
Cc(OpMHPOBAHHOCTbL MUPOBO33pEHMs], OCHOBAHHOI'O Ha MOHWMaHUM PO MH(OPMAaTHKH,
MH(OPMAIMOHHBIX 1 KOMMYHHUKALIMOHHBIX TEXHOIOTHI B COBPEMEHHOM 00I1IeCTBe;
c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U alTOPUTMUYECKOT'0 MBILILIEHUS;
Cc(OPpMHPOBAHHOCTb yMEHUI pa3nuuaTh (akTbl M OLIEHKH, CpaBHMBAaTb OL|EHOUHbIE
BBIBO/IbI, BU/IETb UX CBSI3b C KPWUTEPUSMU OLIEHHWBAHHS U CBSA3b KPUTEPUEB C OMpefe/IéHHOU
CHCTEMOM 1|eHHOCTeM, IPOBEePAThH Ha J0CTOBEPHOCTh U 000011[aTh H(OpMaLIHIO;

c(hOpMHPOBAHHOCTD TMpe/CTaB/leHUN O BJIUSHUA UH(GOPMALIMOHHBIX TEXHOIOTHUH Ha »KWU3Hb
yesioBeKa B 00IIecTBe, TOHMMaHWe COLIMAJILHOTO, JKOHOMUUYECKOTO, TOJUTHYeCKOTO,
KyJbTYPHOTO,  IOPUJWYECKOTO,  TMPUPOJHOrO,  3PrOHOMUYECKOro,  MEeAULIMHCKOrO0 U
b1310I0rNUeCcKOro KOHTEKCTOB MH(OPMALIMOHHBIX TeXHOJIOTHH;

TIPUHSITHE TIPAaBOBBIX U 3TUUECKHX aCleKTOB MH(POPMALIMOHHBIX TEXHOJIOTHM, 0CO3HaHHe
OTBETCTBEHHOCTH JItO/lel, BOBJIEUEHHBIX B CO3/laHHME U UCIO/b30BaHHWEe WH(POPMALIMOHHBIX
CUCTeM, pacrpoCcTpaHeHue UH(OpMaLY;

CO3/laHMe  YC/IOBWUM  fJIi  pa3BUTHS HABBIKOB  yueOHOHM, TIPOEKTHOM, Hay4HO-
WCCIIeIOBaTe/TbCKOW U TBOPUECKOU eI TeTbHOCTH, MOTHBALIUK 00YUarOIUXCS K CAaMOPa3BUTHIO.

B copep>kannu yuebHoro npeamMeta «VIHboOpMaTHKa» BBIZESIOTCS YeThIPe TeMaTHUeCKUX
paszena.

Pasgen «ludpoBasi rpaMOTHOCTB» TIOCBAIIEH BOMPOCAM YCTPOMCTBA KOMIBIOTEPOB U
JPyTUX 3/IEMEHTOB LM(POBOT0 OKPY’)KeHUs, BK/IIOUass KOMIIbIOTEDHbIE CeTH, HCII0/Ib30BaHHIO
CpeACTB OIepaljuoOHHONM CHUCTeMbl, paboTe B ceTd VIHTepHET W WCIOIb30BaHUIO WUHTEPHET-
CepBHCOB, HHGOPMAI[HOHHOMN 6e30I1aCHOCTH.

Pa3gen «Teopernueckue OCHOBbI HWH(}OPMATHKH» BK/IIOUaeT B CeDOs TMOHATHIHBIN
anrapatr MH(QOPMAaTHKH, BONPOCHl KOJUPOBaHUs MH(POPMaLMK, W3MepeHHs1 UH()OPMAaLMOHHOTO
00béMa JJAHHBIX, OCHOBBI a/IreOpbI JIOTUKU U KOMITBIOTEPHOTO MO/Ie/TUPOBAHMUS.

Pazgen  «AaropurMbl W NpPOrpaMMHpOBaHHe»  HalpaBjeH Ha  pa3BUTHe
aJITOPUTMUYECKOTO  MBILUIEHUs, Pa3paboTKy aJropuTMOB U OLIeHKY WX CJIOXKHOCTH,
(opMHpOBaHHe HaBBIKOB peanv3aldd MporpaMM Ha si3blKaxX IIPOrpaMMHKPOBaHHS BBICOKOTO
YPOBHSI.

Pazgen «MHpopManHOHHBIE TEeXHOJIOTMW» TIOCBSIIEH BOMpPOCaM TIPUMEHeHUs
MH(POPMAaLIMOHHBIX TeXHOJIOTHH, peajM30BaHHbIX B TMPUK/IAJHbIX MPOrPaMMHBIX MPOAYKTax U
WHTepHEeT-CepBUCax, B TOM YKC/e B 3aJauaxX aHajM3a [JaHHBIX, UCTIOIb30BaHUI0 0a3 /aHHBIX U
3/IEKTPOHHBIX TaOJIUI] [J1s1 pellieHust IPUK/IaZHbIX 3a/au.

B mnpuBeséHHOM ganee copep)kaHuM ydeOHoro mipegmera «VHQopmaTuka» KypCcUBOM
BbI/le/IeHbl  [IOTIOJTHUTeIbHbIE TeMbl, KOTOpble He BXOJAT B 00s3aTe/IbHYI0 T[pPOrpammy
o0yueHUs, HO MOTYT OBITb TIPeJJIOKeHBbI [jisi WU3Y4YeHHUs OT[eJIbHbIM MOTHBUPOBAaHHBIM U
CIOCOOHBIM 00YYarOIIUMCS.

Yrny6séHHBIN YPOBeHb M3yueHUss MHGOPMATUKA PEKOMEH/YeTCs Jisi TeEXHOJIOTMUeCKoro
npo¢usis, OPUEHTUPOBAHHOTO Ha WH)XEHEPHYI0 W WH(POPMALIMOHHYIO CQephl [esiTebHOCTU.
YrnyOnéHHbI ypoBeHb M3yueHUss MHGHOPMATHUKU 00ecrieurBaeT: TMOJTOTOBKY OOyUaroIuxcs,
OpPUEeHTHPOBAHHBIX Ha



CreLaabHOCTU B 00/1acTH MH(GOPMALMOHHBIX TEXHOJIOTHMM U WH)KEHepHbIe CrelUaJbHOCTH,
yyacThe B TIPOEKTHOM M MWCC/Ie[0BaTe/lbCKOM J1eATeIbHOCTH, CBSI3aHHOM C COBPeMeHHBIMU
HarpaB/IeHUsIMU OTPacIu WH(OPMALMOHHO- KOMMYHMKALIMOHHBIX TEXHOJIOTHM, MOJATOTOBKY K
yuacTHIO B 0JIUMIKAJAX U cfaue ENMHOro rocyiapcTBeHHOro 5K3aMeHa 1o UHGopMaTHKe.

[MTocemoBaTeNlbHOCTE M3Y4YeHUs] TeM B TIpefiesiaX OJIHOTO Trofia OOyueHWs MOXKET ObITh
y3MeHeHa 10 YCMOTPEHMIO YuuTessi NpU IOATrOoTOBKe paboueil mporpamMMbl U IOYPOYHOTO
IJIAHUPOBAHMUSL.

OO61ee unC/I0 YacoB, PeKOMEHZOBAaHHBIX /I M3yueHUss MHPopMaTuku — 272 daca: B 10
Kiacce — 136 yacoB (4 uaca B Hefiento), B 11 kyacce — 136 yacoB (4 yaca B HejieJii0).



COJEPXAHUE OBYYEHHUSA

10 KJTACC

Ilu¢ppoBasi rpaMOTHOCTD

TpeboBaHUs TeXHUKU 0€30TIaCHOCTH U TUTHEHBI TTPU paboTe C KOMITbIOTEPAMH U IPYTUMHU
KOMITOHeHTaMH 1[U(POBOTO OKPYKEeHUsI.

[MpuHLMIBI pPabOThl KOMITBIOTEPOB U KOMITBIOTEPHBIX CHUCTeM. ApxuTekTypa GHoH
Helimana. ABTOMaTH4ecKoe BbITIOJIHEHHE MPOrpamMMmebl rporieccopoM. OrnepaTvBHasi, MOCTOSIHHAS
U JoJTOBpeMeHHas mamsiTb. OOMeH [aHHBIMM C TIOMOLIbIO ILIHMH. KOHTpOIepbl BHEIIHHX
ycTpoiicTB. [1psiMoli AOCTyT K TTaMSsITH.

OcHOBHble  TEeHJEHIIMM pa3BUTHSI KOMIIBIOTEDHbIX  TexHosjorui. IlapasienbHbie
BbIUMCJIeHUsI. MHOrornpoLeccopHbie CHUCTEMBI. CyniepkomribtoTepsl.  PacripegenéHHbie
BBIUHC/IUTE/IbHBIE CUCTEMBI M 00pab0oTKa O0JBIINMX JaHHBIX. MOOW/IbHBIE ITU(PPOBBIE YCTPOMCTBA
MU UX PpOAb B KOMMYHHUKALMsAX. BCTpoeHHble KOMIMbIOTEPbl. MUWKPOKOHTPOJIEPHI.
PoboTr3nrpoBaHHbIe TIPOU3BO/ICTBA.

[MporpamMmHOe obecrieueHHe KOMITBIOTEPOB M KOMITBIOTEPHBIX CHUCTeM. Buppl
rporpaMMHOro obecrieueHdss ¥ MX HasHaueHWe. OCOOEHHOCTH TIPOrPaMMHOrO oOecrieueHust
MOOW/IBHBIX  yCTpOUCTB. [lapasuiesibHoe TmiporpammupoBaHye. CHCTeMHOe TIPOTPaMMHOe
obecrieuerrie. OmepalOHHBIE CUCTeMBbI. YTWUMWTHL. [lpaiiBepbl ycTpoiicTB. WHCTa/sAus u
JeVHCTa/UISILMS TIPOrPaMMHOT0 00ecrieueHusl.

daiinoBbie cucTeMbl. [IpUHIIUIBI pa3MellleHUs] 1 UMeHOBaHUs (PaitioB B [IOITOBPeEMeHHOM
namsTy. [11aboHBI A1 onMcaHus TPYTI (aiiios.

[TporpammHoe obGecrieueHue. JIuIieH3UpOBaHHe TIPOrPaMMHOT0 obecrieueHus ¥ U(POBBIX
pecypcoB. IIpompuerapHoe u cBoOogHOe mTporpaMMHOe obecrieueHre. Kommepueckoe u
HEKOMMepuecKoe HCIO/Ib30BaHWe TPOrPaMMHOTO obecrieueHUsi ¥ LUPPOBLIX PeCcypCoB.
OTBeTCTBEHHOCTb, yCTaHaB/IMBaeMasi 3aKoHofaTenbCcTBOM Poccuiickor ®epepauyy  3a
HerpaBOMepHOe UCI0/Ib30BaHKe TIPOrpaMMHOT0 obecrieueHus U LIU(PPOBBIX PECYPCOB.

[IpyUHLIMIIBI TIOCTPOEHUS] W arrapaTHble KOMIIOHEHThl KOMITIbIOTepPHbIX ceTel. CeTeBble
npoTokosbl. CeTb MiHTepHeT. Azpecanusi B cetd IHTepHeT. [IpoTokonsl cteka TCP/IP. Cuctema
JOMEHHBIX UMEH.

Pasnenenvie [P-cetm Ha moaceTm C Tomowbld  Macok nogcerter.  CereBoe
aAMUHUCTpUpOBaHue. [losyueHue [OaHHBIX O CeTeBBIX HACTPOMKAaxX KoMIbroTepa. [IpoBepka
Ha/Muus CBS3U C y3710M ceT. OrpesiesieHle MapIlIpyTa JBYKeHUs [1aKeTOB.

Bugel gesitenibHocT B cetu MHTepHer. CepBuchl VHTepHeTa. ['eonH(oOpMaliMOHHBIE
CUCTeMbl. ['eoJlOKaI[MOHHBIE CEPBHCHI PeasibHOTO BpPEeMeHH Harpumep, JIOKal[usi MOOWIBHBIX
TeneOHOB,  OMpe/ie/ieHWe  3arpPy’KeHHOCTW  aBTOMarucrpaneil),  MHTEPHET-TOPrOBIIS,
OpoHMpOBaHWe OHIETOB ¥ TOCTUHHUII.

['ocyapcTBeHHbIE 3/1IEKTPOHHBIE CEpPBUCHI M ycayru. ColdanbHble CETHM — OpraHv3alys
KOJIJIEKTUBHOTO B3aUMO/IeMCTBUSI U 0OMeHa JaHHbIMU. CeTeBOW ITUKET: MpaBuU/ia TOBeJieHHs B
KubepripoctpadcTBe. [IpobsiemMa TOJIMHHOCTH — TIOJydyeHHOM uH(opMauuu. OTKpbIThIe
obpa3oBaTe/ibHbIE PeCYPCHI.

TexHOoreHHble Y SKOHOMUUECKHWe  YIrpo3bl, CBfI3aHHble C  KCIIO/Jb30BaHUEM
WHGOPMAaIMOHHO-KOMMYHHUKAI[MOHHBIX TexHOoorui. O61iye mpobieMbl 3ai[uThl UHPOPMAIIUH 1
uHpopMaronHor Ge3omacHocth. CpezicTBa  3amuThl  MH(OpMAaLMd B KOMIIbIOTEpaX,
KOMITBIOTEPHBIX CEeTSIX U aBTOMAaTHM3WPOBAHHBIX MH(OPMAIIMOHHBIX cHcTeMaX. [IpaBoBoe
obecrieyeHre UHPOPMALMOHHOW 6€30T1aCHOCTH.

[IpenoTBpalljeHe HECAaHKL[MOHWPOBAHHOIO [JOCTyNa K JIAYHOW KOH(U/eHI[MaJIbHON
vHbOpMallY, XpaHAIeNcs Ha TepPCOHA/IbHOM KOMITbIOTepe, MOOHIBHBIX YCTPOMCTBAX.
BpeznoHocHoe mporpaMMHoe obecrieyeHre U CriocoObl 60pbObI C HUM. AHTHUBUDYCHBIE



nporpamMMsbl. OpraHusarys IMUHOrO apxuBa UH(opMaly. PesepBHoe KonupoBaHue. I1aposibHas
3alUTa apxuBa.

[[IndpoBanue gaHHbIX. CUMMeETPUUHbIe U HecUMMeTpUuHble mUdpbl. [IIudpel nmpocToit
3amensbl. [1Iudp Llesaps. IIndp Bukenepa. Anroputm mugpoBanus RSA.

TeopeTuueckue 0CHOBbI MH()OPMATUKHU

Vndopmauys, faHHble U 3HaHUs. VIH(popMalMoHHbIe MPOLecChl B MPUPOJe, TeXHUKe U
obecTBe.

HernpepbiBHbIE M AWCKPeTHbIE BeJMUMHBI M CUrHajabl. HeoOXoAWMOCTb AUCKpeTU3aLuu
vH(popMaLyy, rpeJjHa3HaueHHOM /711 XpaHeHus, repefiauyl ¥ 06paboTKY B {UPPOBBIX CHCTEMAaX.

[BouuHOe KoaupoBaHue. PaBHOMepHbIe U HepaBHOMepHbIe KoOAbl. [lekoaupoBaHue
COoOOI[eHNH, 3aMyCaHHBIX C TOMOILBI0 HEPaBHOMEPHBIX KOZOB. YcioBue Pano. Iloctpoenue
OJIHO3HAUHO [eKOJVpYeMbIX KOJOB C IIOMOILIBIO JepeBa. ENVHUIIBI W3MepeHUs KOJ/IMYeCTBa
vHpopmaLyu. AnpaBUTHBIN MOJXO0/ K OLIeHKe KoylnyecTBa MH(OpMaLuu.

Cuctembl cuucieHusi. Pa3BépHyTasi 3amuch LieJibIX W JPOOHBIX UMCesl B TO3ULMOHHOMN
cucteMe curcieHusi. CBOMCTBA IMO3ULMOHHOM 3alMCH 4YMC/IA: KOJIMYECTBO LM(pp B 3alucH,
NIPU3HAK [e/IMMOCTA 4YuC/la Ha OCHOBaHUEe CUCTeMbl CUMC/IeHUs. AJITOPUTM IlepeBofia Lieioro
yKcaa U3 P-WyHOM crucTeMbl CUMC/IeHUs B 1eCAITUUHY0. AJITOPUTM I1epeBoZia KOHeUHOW P-uuHOM
pobH B IeCATUUHYIO. AJITOPUTM TIepeBo/ia Iie/Ioro Uucsia U3 JeCITUYHON CUCTeMbl CUMC/IeHUs B
P- nunyto. IlepeBos KOHeUHOU [ecaTUuHOW Apobu B P-nuHyro. [IBonuHasi, BOCbMepUYHas U
LIecTHaJjaTepuyHas CUCTeMbl CUMC/IEHUS], CBSA3b MeXAY HHUMHU.

Apudmernueckre orepaldd B TO3ULIMOHHBIX CHUCTeMax CuucjieHUs. TpouuHas
ypaBHOBellleHHass ~ CUCTeMa CUMC/IeHHsl.  [|BOMYHO-7leCAiTUYHAasi  CHACTeMa  CUMCJIeHUs.
Koauposanue tekctoB. Koarporka ASCII. 1Ho6alTHBIE KOJUPOBKH.

Crangapt UNICODE. Koguposka UTF-8. Onpezsenenue nHPOPMAMOHHOTO 00bEéMa TeKCTOBBIX
coo0I11eHn .

KogupoBanue n3obpakenuii. OjeHKa MH(MOPMALMOHHOTO 00BEMAa rpadrueckux JaHHbBIX
TIpY 3aJlaHHBIX pa3pellleHWy U TyOMHe KogupoBaHUs LiBeTa. LIBeToBble Mojenu. BekropHoe
KogupoBaHue. @opmaThkl rpadrueckux (daiiioB. TpéxmepHasi rpaduka. @pakTanbHasi rpaduka.

KogupoBanme 3Byka. OrjeHka HWH(OPMALMOHHOTO 00BEMa 3BYKOBLIX [JAHHBIX TIPU
3a/JaHHbIX YacTOTe JUCKPeTH3alui U Pa3psiHOCTU KOAUPOBaHUsI.

Anrebpa sioruku. IloHsTHe BbICKa3bIBaHUs. BbICKa3biBaTebHbIE (OPMbI (TIpEIUKATHI).
KBaHTOpHI CyI1lecTBOBaHMSI U BCEOOILTHOCTH.

Jlornueckue ornepaluu. Tabauibl UCTUHHOCTU. Jloruueckue BbIpakeHus. Jloruueckue
TOXK7ecTBa. [loKa3aTesbCTBO JIOTHUECKWUX TOXK/AECTB C TIOMOIBI0 Tabiul] WCTUHHOCTH.
Jlormyeckue orepalyy U orepalyy HaJi MHOXKeCTBaMU.

3aKkoHbI anrebpbl JIOTUKA. JKBHUBA/IEHTHBIE TPeoOpa30BaHUsl JIOTMUECKUX BbIPaXKeHUH.
Jloruueckue ypaBHeHHs U CUCTeMbl ypaBHEHHUH.

Jlornueckue (yHKLMWA. 3aBUCUMOCTb KOJIMUECTBA BO3MOJKHBIX JIOTUUECKUX (PYHKLMI OT
KOJIMYecTBa apryMeHTOB. [1o/iHbIe cCTeMbl JIOTUYeCKUX (PYHKLIMH.

KanoHnnueckue ¢opmbl JIOTHUeCKUX BblpakeHHi. CoBeplileHHble AU3bIOHKTUBHbBIE U
KOHBIOHKTHBHbIE HOpMaJibHbIe ()OPMBbI, a/ITOPUTMbI UX TIOCTPOEHUsI TI0 Tab/ile UCTUHHOCTH.

Jlormyeckue 3/meMeHTBl B cocTaBe KomibroTepa. Tpurrep. Cymmarop. MHoropaspsiiHbIi
cymmarop. IlocTpoeHue cxeM Ha JIOTMUECKUX 3/IeMeHTaX TI0 3aZldHHOMY JIOTUYeCKOMY
BbIPa)KeHHI0. 3alMCh JIOTUUECKOT0 BbIPa)KeHUsI 110 JIOTUYeCKOi CxeMe.

[IpencraBneHue Lie/bIX YMCe B IaMATH KOMIboTepa. OrpaHUU4eHHOCTh Aara3oHa uuces
TpY OrpaHUUYeHUM KouyecTBa pa3psifioB. [leperosiHeHWe pa3psiiHOil ceTKu. be33HakoBble U
3HAKOBbIe JJaHHbIe. 3HAKOBbIH OUT. [IBOWUHBIN [OTIOTHUTETBHBIN KO/, OTpULaTe/TbHBIX UMCeT.

[TobuToBBIe sOTMUECKHe orepanud. Jlornueckuid, apudMeTHUeCKMM U IUKIMUeCKUN
capurd. IIIudpoBaHre C MOMOILI0 TTOOUTOBOM OMeparfuu



«rckmovaroiee NJIN».

[IpencraBneHve BeleCTBEHHbIX UWCe B TMaMATH KOMIIbIOTepa. 3Hauallasi uyacTb WU
NopsifoK uyucia. [luama3oH 3HAaYeHWM BeIeCTBeHHbIX uucen. [Ipobsembl  XpaHeHUs
Bell|eCTBEHHbIX YHCesI, CBsI3aHHble C OrpaHWYeHWeM KOJIM4YecTBa paspsfoB. BrinonHeHue
oreparuii C BeleCTBeHHBIMH YMC/IaMH, HAaKOTIIEHHe OLIMOOK TPY BBIUMC/IEHUSIX.

ANropuMTMBI U IPOrpaMMHpPOBaHHe

OmnpezeneHre BO3MOKHBIX pe3yJbTaTOB PabOThI MPOCTEUIINX aJTOPUTMOB YIIPAB/I€HUS
VICTIOJTHUTE/ISIMA 1 BBIUMC/IUTE/IBHBIX anropuTMoB. OrmpefiesieHHe WCXOJHBIX [JaHHBIX, TpU
KOTOPBIX alTOPUTM MOJKET JaTh TpeOyeMblil pe3yibTar.

OTanbl pelleHUs 3ajady Ha KOMMbioTepe. VIHCTpyMeHTanbHble CpeJCTBA: TPAHCJATOP,
OT/auMK, NpoGUIMPOBIIMK. KoMnunsumss u uWHTepripeTalys IporpaMM. BupTyanbHble
MalIUHBbI.

VuTerpupoBaHHasi cpefia pa3paboTKu. MeTozbl OT/aZIKKM TporpaMM. Vcrioib3oBaHue
TPacCHPOBOYHBIX Tabimi. OTafiouHblii BeIBO/. [loiiaroBoe BBIMOSHEHHE MPOrpaMMbl. TOUKH
ocraHoBa. [IpocMOTp 3HaueHUii IepeMeHHbIX.

A3bik nporpammupoBanusi (Python, Java, C++, C#). Tumbl JaHHBIX: LieJIOYMC/IEHHBIE,
BellleCTBeHHbIe, CUMBOJIbHBIE, Joruueckre. BeTsieHusi. CrokHble yc1oBus. LIMK/bI ¢ ycioBueM.
Luksel o nepemeHHOM. B3arMo3aMeHs1eMOCTb pa3/MUHBIX BUZOB LIMK/IOB. VIHBapuaHT LMKIIA.
CocraBneHye LJUK/a C UCI0/Ib30BAaHWEM 3apaHee Orpe/ie/IEHHOro0 MHBapUaHTa L{UKJIa.

[loKyMeHTHpOBaHHWe  TPOrPaMM. HWcnonb3oBaHre KOMMeHTapueB.
[ToaroToBKa onucaHus MPOrpaMMbl U MHCTPYKLIWU /IS T10J1b30BaTesisl.

Anroputmbl 00pabOTKM HATypasbHBIX YHCes, 3alMCAHHBIX B TIO3WIMOHHBIX CHCTeMax
CUMC/ieHus: pa30WeHWe 3aruch YWCla Ha OT[e/bHble LUQpbI, HaXOXKAeHWe CYyMMbI H
Npou3BeleHrst LIU(P, HaX0XK/jeHHe MaKCMMaibHOW (MUHUMAaIbHOW) LUDPHI.

HaxoxxeHre Bcex NPOCTBIX YMCes B 33/laHHOM Juaria3oHe. [IpescraBieHre uncia B BUje
Habopa MPOCTBIX COMHOXKUTeJIeH. ANrOPUTM ObICTPOTO BO3Be/IeHUs B CTeTIeHb.

O6paboTKa AaHHBIX, XpaHALMXCS B (aiinax. TekcToBble U [BOUYHbIE (aiiibl. DaiinoBbie
nepeMeHHble ((aiinoBble ykasarenu). Urenue u3 Qaiina. 3anuck B Qaii.

Pa3buenue 3azaun Ha mopazagaun. [lognporpammel (Tiporeaypsl U GyHKUMHM). Pekypcusi.
PekypcuBHble 00beKkThl ((pakTasbl). PekypcuBHbie mpoueaypbl U ¢GyHKIMU. Vcnonb3oBaHue
CTeKa /151 OpraHyu3aliii peKypCHBHBIX BHI30BOB.

Vcnonb3oBaHue CTaHapTHOW OWOIMOTEKH si3bIKa MpOrpaMMHpOBaHus. [lofKitoueHre
O6ub/MOTeK TIOATIPOrpaMM CTOPOHHHUX TIPOM3BOUTe/el. MOAy/IbHBIM TIPUHIUIT TIOCTPOEHHSs
IIpOrpamm.

YucneHHsle MeTopl. TouHOe M TpUOMDKEHHOE pellleHHsl 3a7aud. YHC/IeHHbIe MeTOZbI
pellleHUs] ypaBHeHWi: MeTos Tiepebopa, MeToJ, TIOJIOBUHHOTO [esieHus. [IpubmmkéHHOe
BbIUMCJ/IEHHWE [I/TMH KPUBLIX. Bblurcienue miomazeid puryp C MOMOLbI UMC/IEHHBIX METO/I0B
(MeTos, TIPSIMOYTOMBHUKOB, MeToJ Tpaneuui). ITorck Makcrmyma (MUHMMyMa) (GYyHKLUU
O/IHOU MepeMeHHOM MEeTO/0M IT0JIOBUHHOTO Jle/IeHHs].

O6paboTKa CMMBOJIBHBIX [JaHHBIX. BCTpOeHHbIe QYHKIMHY sI3bIKA MTPOTPAMMUPOBAHHUS JIIs]
00paboOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI OOpPAaOOTKM CHUMBOJIBHBIX CTPOK: TOJCUET
KOJIMYeCcTBa TOSIB/IEHUWM CUMBOJA B CTPOKe, pa30ueHHWe CTPOKM Ha C/0Ba IO TpoOenbHbIM
CMMBOJIaM, TIOMCK TOJCTPOKM BHYTPH JAHHOW CTPOKH, 3amMeHa HaiileHHOW TIOACTPOKMA Ha
Ipyryto cTpoky. ['eHepalijusi Bcex C/IoB B HEKOTOPOM asaBUTe, yIOBIETBOPSIFOIINX 3a/JaHHbIM
orpaHnyeHusiM. [Ipeobpa3oBaHue yrc/ia B CHMBO/IbHYIO CTPOKY U 0OpaTHO.

MaccuBbl ¥ TIOC/Ie[OBATeNbHOCTH uHcesl. BeruncieHre 000OIEHHBIX XapaKTepPHCTHK
3/IeMEHTOB MacCHBa WM YMCJIOBOM IOC/IE€[0BAaTe/NbHOCTA (CyMMBI, NMPOWU3BEEHUs], CpeJHero
apru(MeTUUecKoro, MUHUMAaJbHOIO M MaKCHUMaJIbHOT'O 3/1eMeHTOB, KOJWYecTBa 3/1eMeHTOB,
YZI0BJIETBOPSIIOLMX 3a/JaHHOMY YCJIOBHIO). JIMHEMHbIN MOWCK 3a/laHHOr0 3HaUeHHsI B MacCUBe.



CopTtupoBKa ojHOMepHOro maccupa. IIpocTble mMeTO/BI COPTUPOBKU (MeTOJ, Iy3bIpbKa,
MeTo/| BbIOopa, copTUpoBKa BcTaBKamu). COpPTUPOBKA CMsIHUEM. BricTpasi COpPTMPOBKa MaccHBa
(anroputm QuickSort). [IBOMYHBIN MOKMCK B OTCOPTUPOBAHHOM MacCCHBe.

[lBymepHble MaccuBbI (MaTpuijpl). ANTOpPUTMBI 00pabOTKK JABYMEpPHBIX MAaCCHBOB:
3aro/IHeHVe [BYMEpPHOI0 UMC/I0BOIO MacCvBa IO 3aJaHHBIM IIpaBU/iaM, IIOMCK 3JIeMeHTa B
JIBYMEPHOM MacCHBe, BbIUMC/IeHMe MaKCMMyMa (MUHHUMYMa) U CyMMBI 3JIEMEHTOB IByMEPHOI'O
MacCCHBa, TlepecTaHOBKa CTPOK M CTOJIOIOB IByMEPHOTO MacCHBa.

NudopmaliiuoHHble TEXHO/IOTUH

TekcToBblM npoueccop. PenaktrpoBanue u ¢opmartupoBanve. [IpoBepka opgorpadguu u
rpamMatuky. CpezcTBa IOMCKa M aBTO3aMeHbl B TEeKCTOBOM Iiporieccope. lVcrionb3oBaHue
ctune. CTPYKTypHUpOBaHHble TeKCTOBble AOKyMeHTbl. CHOCKM, orzasjeHve. KosiekThBHas
pabota c joKymMeHTaMu. IHCTpyMeHThI pelieH3MpOBaHKs B TEKCTOBBIX Iporieccopax. ObauHble
cepBuchl. JlenoBasi nepenucka. Pedepar. [IpaBuia UTHPOBaHUS MCTOUHUKOB U O(OpM/IeHHs
6ubmorpaduyecknx ccpuiok. OdopmiieHre CrrcKa TUTepaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOM
BEPCTKOM TeKkcTa. TexHMUecKWe cpefcTBa BBOja TekcTa. CrellaausypOBaHHbIE Cpe/CTBa
peflakTUPOBaHUs MaTeMaTUYeCKUX TeKCTOB.

Anamm3  pgaHHbIX. OCHOBHBIe  3a/jaud  aHalM3a  [AHHBIX:  [IPOrHO3UPOBAHMUE,
KjaccuurKalus, KjiacTepusaliysi, aHaau3 OTK/IOHeHuWi. IlocrefoBaTenbHOCTh pellleHUsl 3ajayd
aHa/M3a JaHHBIX: COOD MepBUYHBIX /IaHHBIX, OYMCTKA U OIleHKa KayeCTBa [JaHHBIX, BEIOOD W/WH
TIOCTPOEHWe Mofieny, TpeoOpa3oBaHMe [aHHBIX, BU3ya/nu3alys [JaHHBIX, HWHTEPIpeTaLys
pe3ysibTaToB. [IporpaMmHbIe CpeJCcTBa M WHTE€PHET-CEPBUCHI /il 00pabOTKHU U TMpeCTaBIeHUS
JaHHbIX. Bosbilve faHHble. MalvHHOe o0yueHue. VIHTeNIeKTyalbHbIM aHa/ln3 JaHHBIX.

AHanu3 AaHHBIX C TIOMOLIBIO 3/IEKTPOHHBIX Tabiwll. BeIumcieHue CymMMbl, CpefHero
apudMeTHueckoro, Haubosiblllero (HauMeHbIero) 3HayeHWsl [Maras3oHa. BeluncieHue
KO3 duiiieHTa KOppessiuu ABYX PsIOB JaHHbIX. [locTpoeHue cTonbuaTbiX, JUHEWYaTbIX U
KpyroBbix guarpamm. [Toctpoenue rpadukoB ¢yHkuuii. [Tog6op muHUM TpeH/a, pellieHue 3afay
NIPOrHO3UPOBAHUSL.

UucrieHHOe pellleHHWe ypaBHEHMH C TOMOIbI0 TozOopa rnapamerpa. OnThMH3aLys Kak
MOWCK HaWIyullero pelleHus B 3aJiaHHbIX yCaoBUsIX. lleneBas QyHKLMS, OrpaHUYeHUs.
JlokanbHble U T/I00a/BHBI MUHUMYMBI 1esieBod (DyHKUWH. PellleHue 3afad ONTHMH3alMU C
TIOMOIIIBIO JIEKTPOHHBIX TabHI].

11 KJIACC

TeopeTrnueckne 0CHOBbI HH(OPMAaTUKHU

TeopeTuueckue TOAXOJbl K OLleHKe Ko/nWyecTBa HHGOpMaLWW. 3aKOH aAJUTUBHOCTH
nHpopmauuu. Popmysa Xaptau. Hbopmalys 1 BeposiTHOCTb. @opmyia IlleHHOHa.

AnroputMmbl ckaTtusi AaHHbIX. Anroput™ RLE. Anroputm Xadgdmana. Anroputm LZW.
ANTOpuUTMBI CKaTUs JAHHBIX C TIOTePSIMU. YMeHbllleHHe TyOuHbl KOAWPOBaHUS liBeTa.
OcHoBHbIe uzien anroputMoB cxatust JPEG, MP3.

CKopocTh mepefiaud JlaHHBIX. 3aBUCMMOCTb BpeMeHM Tepejjaud OT MHGOPMalMOHHOTO
00bEéMa [JaHHBIX M XapaKTePUCTUK KaHajia CBs3W. [IpUUMHBI BO3HUKHOBEHUS OIIMOOK TIpU
niepeziaue AaHHbIX. Kozibl, 03BO/IsIONIHMe 0OHAPY>KUBATh U UCTIPAB/ISATh OIIMOKY, BO3HUKATOIIHE
npy Tepefaue faHHBIX. Paccrosaue Xsmmuara. KogupoBanue c moBropeHueM 6utoB. Kopbr
X3MMUHra.

Cucrembl. KoMmroHeHTBI cucTeMbl M UX B3auMogelcTBhe. CHCTeMHBIM 3(QeKT.
Ymnpae/ieHue Kak WHGOPMaI[MOHHBIH nporiecc. OOpaTHasi CBSI3b.

Mopenn wu  MogenupoBaHue. llenms  MopenvpoBaHus.  COOTBeTCTBHE — MOJe/U
MO/IeTMpyeMOMy O0BeKTY WU TPOLecCy, 1eJid MojeMpoBaHusi. dopManmu3ais MpUKIaJHbIX
3a/a4.



[MpencraBneHve pe3y/nbTaTOB MOJeIMPOBAaHUS B BHUAe, YJOOHOM Jisi BOCIIDUSTHS
yesioBeKoM. ['padprueckoe npezcTaB/ieHre JaHHBIX (CXeMbI, TaOJIHI[bI, TPadUKH).

I'padpl. OcHoBHBIe mMOHATUSA. Buasl rpados. OnucaHue rpadoB C TOMOIIBbIO MaTpHI]
CMEXHOCTH, BECOBBIX MaTpHll, CIHCKOB CMeXHOCTU. PellleHue anropuTMUYecKUX 3afad,
CBSI3aHHBIX C aHa/IM30M rpadoB (MOCTPOeHHe ONMTUMAaAbHOIO MyTH MeXAy BeplIMHaMHu rpada,
oripefie/ieHMe KOJIMUECTBA pa3/MYHbIX IyTell MeXJy BeplIMHaMHd  OpPHUEeHTHPOBAaHHOIO
alK/IMueckoro rpada).

HepeBbsi. BunapHoe fiepeBo. [lepeBbs noucka. Criocobsl 06xoa aepeBa. [IpejcTaBieHue
apu(MeTHUECKUX BbIpa)KEHWW B BUje JepeBa. IMCKpeTHble WUrpbl JBYX WIPOKOB C TOHOM
uHpopmaumeit. IloctpoeHue fepeBa Tmepebopa BapHAHTOB, OMHMCAHHWE CTPAaTeTMU WIPHI B
TabuHOM (hopme. BLIMTPHIIIIHBIE Y POUTPHIIITHBIE TTO3UI[UH. BBIMTPLIIIHbIE CTPAaTErHH.

CpefcTBa  MCKYCCTBEHHOTO — MHTe/leKTa. CepBUCHI  MAllMHHOTO — TepeBoja U
pacro3HaBaHusl yCTHOM peun. KOorHUTHBHBIE cepBUCHL. VIieHTU(DUMKAIMS W TIOMCK W300pa’keHUH,
pacrio3HaBaHve L. CamooOyuyaroijuecss CUCTeMbl. VICKyCCTBeHHBI  WHTE/JIEKT B
KOMIIbIOTEPHBIX Urpax. VIcrosib30BaHWe METO/0B MCKYCCTBEHHOTO WHTeJIeKTa B 00yJarolux
cucreMax. Vcrionb30BaHre METOAOB UCKYCCTBEHHOTO UHTeJIeKTa B poboToTexHuke. VIHTepHeT
Beleil. [lepcrieKTUBBI pa3BUTHSI KOMITBIOTEPHBIX UHTE/IeKTyalbHbIX chcTeM. HelipoHHBIe ceTH.

ANropuTMBI U IPOrpaMMHpPOBaHHe

dopmanu3anys MOHATHSI anroputMa. MaiimHa ThlOpUHra Kak yHMBepcasibHasi MOJeslb
BbluncieHnd. Te3uc Yépua—ThropuHra.

O1leHKa CI0XKHOCTU BbIUMC/IeHWH. Bpemsi paboTel ¥ 00BEM HCIIOMB3yeMOUM MaMSTH, UX
3aBUCUMOCTb OT pa3Mepa MCXOAHbIX JaHHbIX. OILleHKa aCHMIITOTUYeCKOW CI0XKHOCTH
aJITOPUTMOB. AJITOPUTMBI TTOJIMHOMUATLHOW CIOXHOCTU. [lepeGopHbie anroputmbl. [TprmMepbl
Pa3/IMYHbIX a/IFOPUTMOB pellieHUs] OIHOM 3a/jauu, KOTOpble UMEIOT Pa3/IMUHY0 CJI0XKHOCTb.

[Tovck MpOCTBIX YMCen B 3aJ@HHOM /iMaria3oHe C TOMOLbH aJropuT™Ma
«peliieTo JparocdeHar.

MHoropa3psiiHble 1je/ible Uncia, 3a/jaui JJIMHHON apu(MeTHKH.

CnoBapu (accolMaTWBHbIE MaCCHBBI, OTOOpakeHMst).  X3II-TaOJHUIIBI.
[TocTpoenuie angaBUTHO-YaCTOTHOTO CI0BAps /1J1s1 3a[JaHHOTO TeKCTa.

Creku. AHa/n3 MPaBUIHLHOCTH CKOOOUHOTO BhIpa)KeHMsl. BrruricyieHre apug)MeTHuecKkoro
BbIpa)KeHUsl, 3alMCaHHOTO B MOCT(UKCHOM hopMme.

Ouepegu. Vicnonb3oBaHre oyepesiv /1/is BpeMEHHOTO XpaHeHUs! JaHHbIX.

Anroputmbl Ha rpadax. IlocTpoeHre MUHMMAa/JBHOTO OCTOBHOTO [iepeBa B3BeIleHHOIO
CBSI3HOTO HeopHeHTHpoBaHHOro rpada. KomuuecTBO pas3nuMyHbIX MyTel MeXJy BepILIMHaMU
OpPUEeHTHUPOBAHHOT0 ALMK/IMUecKoro rpada. Anroputm [eikcTphl.

[epeBbsi. Peanu3sarius fepeBa € MOMOIIbIO CCBUIOYHBIX CTPYKTYP. JBonuHble (OMHApHbIE)
nepeBbsi. TlocTpoeHve fepeBa [/ 3a/laHHOTO apy(MeTUUYecKoro BbIpakKeHUsi. PeKypcHBHBIe
anropuTMbl 00xo/1a epeBa. Vcronb30BaHue cTeka U ouepeau Asis 06xo/ia epesa.

[uHaMuyeckoe TMporpaMMHpOBaHHWe KaK MeTOJ, pellieHus 3ajad C CoxXpaHeHheM
MPOME)KYTOUHBIX pe3y/IbTaTOB. 3a/jau, pellaemMble C MOMOILLbIO



JUHAMUUeCKOr0 TMpPOrpaMMHMPOBAaHUs:  BBbIUMC/IEHHWE  PEKYPCHUBHBIX  (GYHKLUM, TOACYET
KOJIMYeCTBa BapUAHTOB, 3a/jauy ONTHMHU3ALUH.

[MTousiTie 06 00BEKTHO-OPUEHTUPOBAHHOM TIPOrpaMMUpPOBaHUU. OOBEKTbI M K/aCChI.
CaoticTBa ¥ MeTO/ibl 066eKTOB. OOBEKTHO-OPHEHTHPOBAHHLIN aHa/in3. Pa3paboTka rporpaMM Ha
OCHOBe 00BEKTHO-OPUEHTHUPOBAHHOTO TMO/IX0/a. VIHKanCy isiiysi, Hac/e[oBaHKe, TIOJIMMOPhHU3M.

Cpenpl ObicTpoii pa3paboTku mporpamMM. [IpoekTupoBaHWe HWHTepdelica IMOb30BaTelIs.
Vcnonb3oBaHue TOTOBBIX yIIpaB/sieMbIX 3/1eMEHTOB Ji/1s1 TOCTPOeHus uHTepgetica.

O630p SI3BIKOB MTPOrpaMMHUpoBaHus. [IoHsTHE 0 MapagurmMax MporpaMMHUPOBAHHUS.

HH¢popMmaljuoHHbIe TeXHOIOTUH

OTanbl  KOMIBIOTEPHO-MAaTeMaTUYeCKOro  MOJe/IMPOBaHUA:  TIOCTAHOBKa  3a/aud,
pa3paboTKa MoJiesii, TeCTUPOBaHUe MO/IeNIU, KOMITbIOTePHBIN SKCIIePUMeHT, aHa/lu3 Pe3y/IbTaToB
MOZIe/TUPOBaHUsI.

[vckperr3anusi IIpU MaTeMaTUYeCKOM MO/IeIMPOBAaHWM HeIpepbIBHBIX IIPOLIECCOB.
MogenvpoBaHue [BWKEHHS. MogenmupoBaHie OHOOrHUYeCKMX CHCTeM. MaTemaThuecKue
MOZIeJI B 5KOHOMUKe. BbIuMCcIUTe/IbHbIe SKCITIEPUMEHTHI C MOJE/ISIMU.

O6paboTKa pe3y/lbTaTOB 3KCIepUMeHTa. MeToA HavMeHbLIMX KBazAparoB. OleHKa
YHCIOBBIX TTapaMeTPOB MO/Ie/TMPyeMbIX 00BEKTOB M MTPOLIeCcCOB. BoccTaHOBIeHMe 3aBUCMMOCTEH
T0 pe3ysbTaTaM 3KCIepUMeHTa.

BepositHocTHBIe MOgend. Metoael MoHTte-Kapsio. VIMUTaLlMOHHOE MOJeTMpOBaHue.
CucTeMbl MacCOBOTO 0OCTYKUBaHUSI.

Tabmunble (pensiuoHHbIe) 6a3bl AaHHbIX. Tabnwila — TpejCcTaB/ieHWe CBeleHUH 00
OJHOTUMHBIX 00BekTax. Ilose, 3ammch. Knrou Tabmmibl. Pabota ¢ roroBoli 0a30ii JaHHBIX.
3anonHeHune 6a3bl JaHHBIX. [TOMCK, COPTUPOBKA W (UIbTPAlUs JaHHBIX. 3alpOChl Ha BBIOOPKY
JlaHHBIX. 3ampoCkl C NapaMeTpaMy. Beruncsiemble 1oJisi B 3arpocax.

MHorotabmnuHble 0a3bl AaHHBIX. TUMBI CBs3el MeXXAy TabiuiaMu. BHelmHWE KiTrOu.
LenocTtHOCTB 6a3bl JaHHBIX. 3aMPOChl K MHOTOTabIMUHBIM 6a3aM JIaHHBIX.

NurepHeT-nipuioxkeHusi. [IoHsATHe 0 cepBepHOM U KIMEHTCKON UacTax caita. TexHosorus
«KJTUEHT — CepBep», e€ JOCTOMHCTBA W HeZlocTaTKh. OCHOBHI si3bika HTML 1 KacKaiHbIX Tab/uI]
cruneii (CSS). CueHapuu Ha si3bIke JavaScript. @opMel Ha BeO-CTpaHHIIe.

Pa3mernieHue BeO-calToB. Y ciiyra XOCTUHTA. 3arpy3ka (aiiioB Ha CallT.

BBoz m300pakeHUid C WCIIO/Ib30BaHUEM Pa3/IMUHBIX I[UPPOBBIX YCTPOUCTB (LM(POBBIX
¢doroanmapatoB M MHMKPOCKOIIOB, BH/eOKamep, CKaHEpOB M  JIpyTMX YCTPOWCTB).
I'papuueckuii  penakrop. Paspemienue. KajpupoBanue. VcrnipaBreHue — MepCrieKTHBBI.
I'ucrorpamma. Koppekuusi ypoBHel, Koppekuusi 1jBeta. OOecliBeuMBaHWe L[BETHBIX
n300pakeHuit. Peryiib. Pabora ¢ o6nmactamMu. @UIbTPHL.

MHorocnoiiable n306pakenusi. TekcToBele cion. Macka cnosi. Kanamel. CoxpaHeHue
BbllefieHHONW oOsactu. [ToAroToBKa wWumOCTpanmii 1yt BeO-caliToB.  AHMMHDOBaHHBIE
M300pa>KeHMsI.

BekTtopHas rpaguka. IlpumuTtyBbl. VI3mMeHeHMe mMopsiika 3/7eMeHTOB. BripaBHMBaHUe,
pacnpeziesienue. ['pynmnvpoBka. Kpusbie. ®opMaThl BEKTOPHBIX PHMCYHKOB. lcrosnb3oBaHue
KOHTYpOB. BekTopu3aliysi pacTPOBBIX M300pa’keHHi.

[TpUHLIUIIBI TTOCTPOEHUSI U peJaKTUPOBaHHWsI TPEXMEPHbIX Mojeseil. CeTouHble MOJEeNH.
Marepuansl. MogenvupoBaHue UCTOYHUKOB OcBellleHusl. Kamepbl. AJQUTHBHBIE TeXHOJIOTUU
(3D-nipuHTepsl). [ToHATHE O BUPTYaIbHOM peasbHOCTH U [0NOJTHEHHOU peasbHOCTH.



[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 MHOOPMATHUKE
(YTJTYBJIEHHBI YPOBEHB) HA YPOBHE CPEJHETO OBIIIEI'O OFPA30BAHUSA

JINMHHOCTHBIE PE3YJIbTATbDI

JINYHOCTHBIE pe3y/bTaThl OTPAKAlOT TOTOBHOCTb M CIIOCOOHOCTH  OOYYaroIIUXCst
DYKOBOZCTBOBaTbCs  C()OPMUPOBAHHOW  BHYTPEHHeN TMO3WLMel  JIMYHOCTH, CUCTeMOM
L|leHHOCTHBIX ~ OpUEeHTalL[i, TO3UTHBHBIX BHYTPEHHUX YyOeX[eHuil, COOTBETCTBYIOLIUX
TPa/IMLIMOHHBIM LIeHHOCTSIM POCCHICKOro 00I1jecTBa, paclivpeHte )KU3HEeHHOTO OIbITa M OIbITa
JledTeJIbHOCTU B TIpOLjecce peanu3alldyd CpeiCcTBaMH yuyeOHOrO TipefMeTa OCHOBHBIX
HaIlpaBJ/IeHU BOCIIUTATeIbHOM eaTe/IbHOCTH.

B pesynbrare u3yueHwss WHPOPMATUKA Ha YpOBHe cpefHero o6Omiero obpa3oBaHUs Y
obyuatorierocst 6yayT chopMUpOBaHbI CeAYIOIIYe TMUHOCTHBIE Pe3y/bTaThl:

1) rpaxaanckoro BocnuTaHusA:

OCO3HaHWe CBOMX KOHCTUTYLIMOHHBIX IPaB M O00s3aHHOCTeH, yBaKeHHWe 3aKOHA U
TpaBOTIOPsiiKa, COOJIIOZIeHWe  OCHOBOTIOJIATAOIIMX HOPM MH(GOPMALMOHHOTO TIpaBa |
MH(OPMaLIMOHHOM 6e301acHOCTH;

TOTOBHOCTb TIPOTUBOCTOSIT HI€0JIOTMM SKCTPEMH3Ma, Hal[MoHaIu3Ma, KceHodobuy,
JUCKPMMUHALIMM 10 COLMa/IbHBIM, PEeIWrMO3HBbIM, PAacoBbIM, Hal|MOHA/JbHbIM IIpHU3HAaKaM B
BHPTYya/IbHOM NIPOCTPAHCTBE;

2) NaTpHOTHYECKOro BOCIUTAHMSA:

[IleHHOCTHOEe OTHOIIeHWe K MCTOPUUYeCKOMY Hac/e[Hio, JOCTIDKeHWsM Poccum B Hayke,
WCKYCCTBe, TEXHOJIOTUSIX, TIOHUMaHWe 3HaueHWss UWH(POPMATHKA KaK HAyKU B OKU3HU
COBpPEMEHHOT0 00I1IecTBa;

3) AyXOBHO-HPABCTBEHHOr0 BOCIUTAHMSA:

c(OpMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMsI, STUYECKOT 0 TIOBe/IeHNS;

CITOCOOHOCTh OL|eHMBaTh CUTYALMI0 W MPUHUMATh OCO3HAHHBIE DEIIeHHs], OPUEHTHPYSCh
Ha MOpa/IbHO-HPaBCTBEHHbIE HOPMBI U LIeHHOCTH, B TOM UuCJIe B ceTH VIHTepHeT;

4) 3CcTeTHYeCcKOro BOCIIMTAHUA:

3CTeTUUeCKOe OTHOILIeHHWe K MHpY, BK/IOYas S3CTETUKY HAyYHOTO M TeXHUYEeCKOro
TBOPUECTBa;

CIOCOOHOCTH BOCTIPUHUMATH pasidvHble BU/BI UCKYCCTBA, B TOM YKCJ/Ie OCHOBAHHOIO Ha
VCTI0/Ib30BaHUM UH(OPMALJMOHHBIX T€XHOJIOTHA;

5) ¢usnueckoro BocnuTaHusn:

cOpMUPOBAHHOCTh 3/0POBOr0 U Oe3omacHOro o6pa3a >KU3HH, OTBETCTBEHHOTO
OTHOIIIEHHsI K CBOEMY 37I0POBbIO, B TOM UMCJIe 3a CUET coOmoeHusi TpeboBaHMI Ge30IacHOM
9KCIUTyaTal[iy CPe/ICTB MH(POPMAI[MOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TeXHOJIOTUH;

6) TpysoBoro BocnuTanus:

TOTOBHOCTb K  aKTUBHOW  [leATe/lbHOCTM  TeXHOJOTMUeCKOW U CoLranbHOU
HarpaB/IeHHOCTH, CMOCOOHOCTbL MHUI[MMPOBATh, TVIAHMPOBATH M CAaMOCTOSITEIbHO BBITIONHSTD
TaKYIO JIesiTeJTIbHOCTE;

vHTepeCc K cepam MpodecCHOHATBbHOU [edaTe/lbHOCTH, CBS3aHHBIM C WH(OPMaTHKOM,
NIpOrpaMMUpOBaHNeM U MH(OPMal[MOHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBLIMU Ha [JOCTH>KEHUSIX
HayKu HMH(OPMAaTHKH M HAyYHO-TeXHUYEeCKOTrO TIpPOTrpecca, yMeHHe COBepIlaTh OCO3HAHHBIM
BbIOOp Oyayielt mpodeccuu u peann30BLIBaTh COOCTBEHHBIE KU3HEHHbIE TI/IaHbI;

TOTOBHOCTb M CMOCOOHOCTh K 00pa30BaHHIO0 M caMO00Opa30BaHUIO HA MPOTSHKEHWH BCe
YKU3HU;

7) 3K0/I0rMYeCcKoro BOCIUTaAHMS:



0Co3HaHHUe 17100a7bHOT0 XapaKTepa 3K0JI0ruyeckux rmpobsiemM U myTei UX pelleHusi, B TOM
yKc/ie ¢ y4éTOM BO3MOXKHOCTEN MH(OPMALIMOHHO- KOMMYHUKAIJMOHHBIX TEXHOJIOTUM;

8) uennocTu HayuHoro nmosHanus:

cOopMHUPOBAaHHOCTb MHPOBO33DEHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKH, JAOCTIDKEHHUSIM HayYHO-TEXHUUYECKOTO Iporpecca v oOIecTBeHHON MPaKTUKY,
3a CYET TIOHUMaHWs POM HMH(GOPMALMOHHBIX PecypcoB, WH(POPMAIMOHHBIX TPOLIECCOB U
MH(POPMAaLIMOHHBIX TeXHOJOTUM B yC/IOBUSX LM(poBOi TpaHCchopMalid MHOTUX chep >KU3HU
COBpEMEeHHOT0 00111eCTBa;

OCO3HaHMe 1IeHHOCTH HayyHOH /lesTe/IbHOCTH, TOTOBHOCTb OCYIIeCTB/ISATh MPOEKTHYIO U
WICCTIe/J0BaTeTbCKYIO /lesiTe/IbHOCTh UHAWBUYAIBHO U B TPYIIIeE.

B mpoiecce AOCTY)KeHWS] JIMUHOCTHBIX pe3y/IbTaTOB OCBOEHUs] TPOTPaMMbI  TI0
uHpopMaTKe y  OOydYalOIIMXCS  COBEpIIEHCTBYeTCS ~ SMOLMOHAJIBHBIA  WHTEJIeKT,
npe/iroJiaratoluii chopMHUPOBaHHOCTb:

caMopery/IMpoBaHusl, BKJ/IFOUAIOLL[er0 CaMOKOHTPO/Ib, yMeHHe TIPYHUMATh
OTBETCTBEHHOCTh 3a CBOE& TIOBeZIeHWe, CIOCOOHOCTh aZIalTUPOBAThCS K SMOLMOHATBHBIM
M3MeHeHUsIM U MPOSIBJISITh TUOKOCTh, ObITH OTKPLITHIM HOBOMY;;

BHYTPeHHell MOTHMBAL[MM, BK/IHOUAlOllell CTpeM/IeHHe K JIOCTIDKEHMIO Lield U YCIexy,
OTNTUMU3M, HHULIMATHBHOCTh, YMEHHeE /IeHiCTBOBATh, UCXO/sl U3 CBOUX BO3MOXKHOCTEH;

SMIIAaTHH, BK/IOUAIOI[EN CIIOCOOHOCTh TMOHMMATh SMOLIMOHAIBHOE COCTOSIHWE [PYTHX,
YUMTHIBaTH €0 TIPM OCYIIeCTB/eHWHM KOMMYHUKAL[MHM, CIIOCOOHOCTb K COUYBCTBUIO U
cornepeXUBaHUIO;

COL[MA/IbHBIX HaBBLIKOB, BKJTFOYAIOL[UX CMIOCOOHOCThH BBICTPAaUBaTh OTHOILEHUS C JPYTUMHU
JIO/IbMHM, 3a00THUTHCS, IPOSIBIATL UHTEPEC U pa3pellaTb KOH(IUKTHIL.

METAIIPEJMETHBIE PE3YJ/IbTATDI

B pe3ynbrare u3ydyeHWss MH(POPMATHKU Ha YPOBHe cpejiHero oOiero oOpa3oBaHUs y
obyuatomerocss  OyayT cgopMHUpOBaHBI MeTamnpeJIMETHbIE pPe3y/bTaThl, OTPaKEeHHbIE B
YHUBEPCaJbHbIX YueOHBIX AeWCTBUSIX, a UMEHHO — I03HaBaTe/lbHble YHUBepCalbHble yueOHbIe
JeNCTBUS, KOMMYHHUKaTHBHble  yHHBepcajbHble  yueOHble  [IeMCTBUS,  peryJsiTUBHbIE
yHUBepCajibHble yueOHbIe 1eHiCTBYsI, COBMeCTHasl esiTe/TbHOCTb.

ITo3HaBaTe/IbHBbIE YHHUBEpPCA/IbHbIE yueOHbIe /1efiCTBUSA

1) 6asoBble JloruUYecKue AeHCTBUA:

CaMOCTOSITe/TLHO (hopmypoBaTh U aKTyaJM3UpOBaTh npobiemy,
paccMaTpuBaTh eé BCECTOPOHHE;

yCTaHAB/IUBATh CYILECTBEHHbBIN TPU3HAK WM OCHOBAHUS JJIsi CDABHEHUS, KIacCU(pUKALIUU U
0000111eHuS;

oTpeiesisiTh 1ied [IesITe/IbHOCTH, 3a/laBaTh MapamMeTpbl U KPUTEPUU HX [JOCTHKEHUS;

BBISIB/ISITH 3aKOHOMEPHOCTH Y TIPOTUBOPEUUSI B PACCMATPUBAEMBIX SIB/IEHUSIX; Pa3pabaThbiBaTh

IJIaH pelleHus Mpob/eMbl C yUéTOM aHaiM3a WUMEROLIUXCS
MaTepuabHBIX U HeEMaTepUabHbIX PECYPCOB;

BHOCHTb KOPPEKTHUBBI B [|eSITe/IbHOCTD, OL|eHUBaTh COOTBETCTBHE Pe3Y/IbTaTOB Lie/IsM,
OLIEHMBATh PUCKH TIOC/IEAICTBUM IeSTe/TbHOCTY;

KOOP/JUHUPOBATh U BBINOJHSTh paboty B  yC/JIOBUSIX peasbHOro,
BUPTYalbHOrO ¥ KOMOMHMPOBAHHOTO B3aUMO/IEHCTBYS;

pa3BHBaTh KpeaTUBHOE MBIIIJIEHHE TIPU PeIIeHNH )KU3HEHHBIX IPo0/ieM.

2) Ga3oBble HCC/Ie0BaTe/IbCKHE JeACTBUSA:
B/aJleTh HaBbIKaMM y4ueOHO-HCC/Ie/l0BaTe/IbCKOW U MPOEKTHOM JlesiTe/IbHOCTH, HaBbIKaMU



paspeliieHusi 1pobsieM, CroCcoOHOCTBI0 U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY MEeTO/IOB
pellieHUst IPaKTUYeCKUX 3a/lay, TPUMeHeHUI0 Pa3/InYHbIX METO/IOB TI03HAHWUS;

OCYIeCTB/ISITh pa3/IMuHble BHU/bI JeSITeTbHOCTH TI0 TIOJYUEHWI0 HOBOTO 3HAHWS, €ro
WHTepIpeTalyy, MpeoOdpa30BaHUI0 W MIPUMEHEHUIO B pa3/IMUHBIX yUeOHBbIX CUTyalUsX, B TOM
YKCJ/ie TIPU CO3/IaHUM YUeOHBIX U COL[HA/IbHBIX POEKTOB;

(bopMHpOBATh HAYUHBIM THIT MBIIIIEHHS], B/IaZIeTh HAYYHOM TEPMHUHOJIOTHEH, K/IIOUeBbIMU
TIOHSATUSIMU U METOZIaMU;

CTaBUTh U (GOpMynHMpoBaTh COOCTBeHHbIe 3aJjaud B 00pa30oBaTe/bHOW [esiTeJIbHOCTH U
JKU3HEHHBIX CUTYaLUsIX; BBISB/ISTh IPUUHUHHO-C/IEICTBEHHbIE CBSI3U M aKTyaIM3UpPOBATh 3a/iauy,
BBIIBUTATh TUIIOTe3y €€ pelleHus, HaXOAWThb AapryMeHThl [jis [J0Ka3aTelbCTBA CBOUX
YTBEP)KJeHUH, 3a/1aBaTh MTApaMeTPbl K KDUTEPUH PelleHMs;

aHa/IM3UPOBAaTh TIOJyUeHHble B XOZle PpEIeHUs 3aZiaud  pe3yJbTaTbl, KPUTUUYECKH
OLIEHUBATb UX JJOCTOBEPHOCTb, TIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, OLIEHUBATb TPUOOPETEHHBIM OITBIT;

OCYILL[eCTB/ISITh Lle/ieHarpaB/ieHHbIM TIOMCK TepeHoca CPeACTB U CIOCO00B JeMCTBUSI B
rpoecCHOHANBEHYIO0 Cpefy;

yMeTb TIepEHOCHUTh 3HAaHWSI B TI03HABaTe/JIbHYI0 U TPAKTUUYeCKylo  00/1acTh
JKU3He/1esiTe/IbHOCTH;

yMeTb UHTeTPUPOBATh 3HaHUs U3 pa3HbIX MpeJMeTHBIX 00/1acTel;

BBI[BUTaTh HOBbIE W/, TIpeJjlaraTh OPUTHMHA/bHBbIE TIOAXO[AbI W PEIIeHHs], CTaBUTh
npo0JIeMbl M 3a/jauu, [IOMyCKaoIIMe a/lbTePHATUBHBIE PEIeHMsl.

3) pa6ora c undopmanmeii:

B/Q/IeTh HaBbIKAMU TIOJyYeHHs] MH(OPMAI[MM W3 HWCTOUYHHMKOB pa3HbIX THIIOB,
CaMOCTOSITE/IbHO ~ OCYIL[eCTBJISITh  TOMCK, aHa/lu3, CHUCTeMaTH3alliil0 W UMHTepIIpeTaLuio
MHGOPMaLIMK Pa3/TMUHBIX BUIOB U (hOPM Tpe/ICTaB/IeHuS;

CO3/laBaTh TEKCThI B PA3/INYHbIX (hopMaTax C YUETOM Ha3HaUeHUS MH(POPMAI[UU U 1]eIeBOU
ayJUTOPHH, BEIOWPasi ONTUMA/bHYI0 (hOPMY TIpeZICTaB/IeHHsI U BU3yaIu3alivy,;

OLIEHUBATb JOCTOBEPHOCTb, JIETUTUMHOCTh MH(MOpPMAIUU, €€ COOTBETCTBHE TPABOBLIM U
MOpaJIbHO-3TUUECKUM HOpMaw;

WCTIONMb30BaTh CpeACTBa HMH(OPMAIMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJIOTUH B
pellleHnd KOTHUTHBHBIX, KOMMYHHWKAaTUBHBIX WM OpTraHU3al[MOHHBIX 3aJau C COOJIO/ieHreM
TpeOOBaHUI PrOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTHEeHbI, PecypcocOepe)keHus], PAaBOBbIX U
3TUYECKUX HOPM, HOPM MH(MOPMAIIMOHHOM 6e301MacHOCTH;

B/IQ/IeTh HaBbIKAMU pACIO3HABaHUSI M 3alUThl MHGbOpPMaIMK, HWH(HOPMaIMOHHON
6e3011aCHOCTU TUUHOCTH.

KOMMYHI/IKaTI/IBHbIe YHUB€pPCA/IbHbIE y‘—IEﬁHbIE I[EﬁCTBI/lH

1) o6uienue:

OCYILIECTB/IATH KOMMYHHKAL[MK BO BCEX Chpepax KU3HU;

pacrio3HaBaTh HeBepOajibHble CDeACTBA OOLIEHHMsI, MOHUMATh 3HAUEHHE COLUAJIBHBIX
3HAKOB, PACMO3HABATH TIPE/ANOCHUIKU KOH(IMKTHBIX CUTYALMi ¥ CMArYaTh KOHG/IUKTHI;

BJIQZIETh PA3TMUHBIMU CIIOCO6aMK OOLIEHNUsT U B3aMMOZIeHCTBYsI, apryMeHTHPOBAaHHO BECTU
JIMAJIOr, YMETh CMATYaTh KOHGJIMKTHbIE CUTYALMU;Pa3sBEPHYTO U JIOTUYHO U3/1araTh CBOK) TOUKY
3peHust C UCTIOJIb30BAHUEM SI3bIKOBbIX CPE/ICTB.

2) coBMeCTHas AeATebHOCTD:

MOHUMATh U UCIIO/Ib30BATh MPEUMYIIECTBa KOMaHAHON ¥ UHUBHU/yaIbHON PaboThi;

BbIOMPATh TEMAaTWKy U METO/bl COBMECTHBIX [EHCTBUI C yuéTOM OOLIMX WUHTEPecoB U
BO3MO)KHOCTEM KaK/[OTO U/leHa KOJIJIeKTHBA;



NPUHUMATL 1€/l COBMECTHOW /[iesIiTe/TbHOCTH, OpraHW30BbIBaTb W KOOPJWHUPOBATh
JIeNCTBUSL TI0 WX [OCTH)KEHHIO: COCTaB/ATb T/IaH JeMCTBUM, pacrpefiefisiTb POau C YUETOM
MHEeHUN yYaCTHUKOB, 00CY>KJaTb pe3y/bTaThl COBMECTHOMN paboTh;

OLI€EHWBATb KaueCTBO CBOEr0 BK/IaJla U KaXK/JOr0 YUaCTHUKA KOMaH/bl B OOIUI pe3y/ibTaT
110 pa3paboOTaHHBIM KPUTEPHSIM;

Tipe/ijlaraTh HOBBIE TPOEKTHI, OLeHWBAThb WUJeW C TO3ULIUKM HOBU3HBI, OPUTMHATBHOCTH,
TpaKTUUYeCKOoW 3HaUMMOCTH;

OCYIL[eCTB/ISITH TIO3UTHBHOE CTpaTerdueckoe TIOBeZieHWe B Pa3/MUHBIX CUTYalUsX,
TIPOSIB/ISITH TBOPUECTBO U BOOOpaykeHWe, ObITh MHUIMATUBHBIM.

PeryisiTUBHBIE yHHBepCa/ibHbIe yueOHbIe /[efiCTBUA

1) camoopranusauus:

CAMOCTOSITE/IbHO OCYIIIeCTBJIATh TI03HABATE/ILHYIO JeSTeTbHOCTh, BBISIB/IATH MPOOIEMBI,
cTaBuTh ¥ (opMynMpoBaTh COOCTBEHHble 3aZiauM B 00pa30BaTe/NbHOM [JeSTelbHOCTH U
JKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITe/IbHO COCTABJISATh IJIaH pelleHus Mpo6sieMbl ¢ yUETOM UMEIOLIUXCST PeCypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIpeArIoUTeHu;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclMpsiTb paMKWd yueOHOTro TipeJjMeTa Ha OCHOBe JIMYHBIX IpeJINOUYTeHUl; [enaTh

OCO3HaHHBIA BHIOOD, apryMeHTHUPOBaTh ero, OpaTh OTBETCTBEHHOCTb
3a pellleHue;

OLIeHUBATb NIPUOOPeTEHHBIN OIIBIT;

crioco6cTBOBaTH (HOPMUPOBAHUIO U TIPOSIB/IEHUIO IIMPOKOM 3pYULIMU B Pa3HbIX 00/1acTsxX
3HaHUM, TTOCTOSTHHO TIOBBIIIIATh CBOM 00pa30BaTe/IbHBIM U KYIbTYPHBIN YPOBEHD.

2) caMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYal[UsiM, BHOCHUTh KOPPEKTHBBI B JIeATeNbHOCTb, OL[€HMBAThH
COOTBETCTBHE Pe3y/IbTaTOB LIe/IsIM;

B/Ia/|eTh HaBbIKaMH [103HaBaTe/bHON pedieKCMU KaK 0CO3HaHMs COBepILaeMbIX JeCTBUI
YU MBIC/IUTENIbHBIX TIPOLIECCOB, MX pe3yAbTaTOB M OCHOBaHWM, WCII0/Ib30BaTh TPUEMBI
pediekcuM sl OLIEHKU CUTYallMu, BbIOOpa BepHOTO pellleHus;

OLIeHMBATb PUCKU U CBOEBPEMEHHO NIPUHUMATh PelleHHUs TI0 UX CHU)KeHUIO; MPUHUMAaTh MOTUBbI
Y apryMeHTbI JPYTUX NIPY  aHa/u3e pe3y/bTaToB /esATebHOCTH.

3) npunaTHsA cebsa U APYyrUx:

TIPUHUMATD Cebs1, TOHUMast CBOM HeIOCTaTKU U JOCTOMHCTRA;

NMpUHMMAaTh  MOTHMBBI M apryMeHTbl  JpDYyrMX TIpU aHajau3e  pe3yJibTaToB
JlesiTeIbHOCTY;

TIPH3HABATh CBOE MPABO U MPABO JPYTUX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUU APYroro YeaoBeKa.

IMPEAMETHBIE PE3YJIBTATHBI

B mpouecce wusyueHus kypca uHpopMaTvKy yriybnéHHoro ypoBHs 6 10 kaacce
obyyaromymucs 6yAyT ZJOCTUTHYTHI C/IeAyIOLMe TIpeJMeTHbIe Pe3y/bTaThl:

B/la/leHHe Tpe/ICTaBJIeHUsIMU O POJIM MH(pOPMAalLMU M CBSI3aHHBIX C Hell MpOLIeCCOB B
NpUpo/Zie, TeXHHWKe U O0IecTBe, TMOHATUSAMU «HH(OpPMALIUS»,
«MH(OPMALIMOHHBIA  TPOLIECC»,  «CUCTeMa»,  «KOMIIOHEHTbl ~ CUCTEeMbI»,
«CUCTeMHBIA 3¢ ¢eKT», «MH(POPMalLMOHHAasi CUCTeMa», «CHCTeMa YIIpaB/leHUs»; BJlaJleHue

MeToZlaM{ TIOMCKa MH(oOpMaLuu B ceTH VIHTepHeT, ymeHHe



KPUTHYECKU OL|eHUBaTh UH(OPMALUIO, TOTy4YeHHYO0 13 ceTu VIHTepHeT;

yMeHHe XapaKTepu30BaTh OOJbIMe [aHHbIe, TIPUBOJAWUTH TMPUMEPhl WCTOYHHUKOB WX
MOJIyueHHs] U HarpaB/ieHUsl UCII0/Ib30BaHUS, YMeHHe K1acCU(UIIMPOBATb OCHOBHBIE 3ajjaud
aHa/iM3a JaHHbIX (TIPOTHO3MPOBaHUeE, KiaccuduKalius, KiacTepu3alivs, aHa/lu3 OTK/IOHEHUM),
TIOHMMaTh T0C/Ie/IOBaTe/IbHOCTh PEIleHUs 3a/lau aHa/lni3a JaHHBIX: COOp MEepPBUYHBLIX JaHHBIX,
OUHCTKAa U OI[eHKa KaueCTBa JaHHBIX, BHIOOp W/W/IM TIOCTPOEHHEe MOJesd, Tpeobpa3oBaHuHe
JlAaHHBIX, BU3ya/n3alysl JaHHbIX, MUHTEpPIIpeTaLys pe3y/ibTaToB;

MOHMMaHHe OCHOBHBIX TPHUHLIUIOB YCTPOMCTBA U (PYHKLIMOHUPOBAHUSI COBPEMEHHBIX
CTAallAOHADHBIX W MOOWIBHBIX KOMITBIOTEDPOB, TEH/AEHIMM Ppa3BUTHS KOMITbIOTEPHBIX
TeXHOJIOTUM;

B/Ia/leHMe HaBbIKaMM pabOThl C OMEpalMOHHBIMM CHUCTEMAMU, OCHOBHBIMH BH/IaMHU
TIPOTPaMMHOTO 00ecTieueHus [i/1sl peleHus yueOHbIX 3a7jau 110 BEIOPAHHOM Crieluan3alivg;

Ha/Muue TIpeJCTaB/leHHW O KOMITbIOTEPHBIX CETSIX U HUX POJId B COBPEMEHHOM MHDe, O
0a30BBIX TIPUHLIAIIAX OpraHW3al[ui U (PYHKIIMOHUPOBAHUS KOMITbIOTEPHBIX ceTeid, 00 0OIMx
TIPUHLMIAX pa3paboTKu U HYHKLIMOHUPOBAHUSI UHT@PHET- MPUIOKEeHUI;

TIOHMMaHKe yrpo3 WH(GOPMAILIMOHHOM 0e30TacHOCTH, HCIO/Ib30BaHHe METOZOB U CPEe/ICTB
TIPOTUBOZIEUCTBUST 3THUM yrpos3am, coOmojeHre Mep 0e30MacHOCTH, TIpPeJOTBPAIAFIUX
HEe3aKOHHOe pacripOCTPaHeHWe TIepCOHANbHBIX [JAHHBIX, COOJIOZieHre TpeOOBaHUM TeXHHUKH
0€e301acHOCTU U TUTUEHBI TPU PaboTe C KOMITbIOTEPAMH U JAPYTUMH KOMITOHEHTaMH IIU(GPOBOTO
OKDY>KEHMsI, TIOHMMaHHWe TIPAaBOBbIX OCHOB HCIIO/b30BaHUS KOMITBIOTEPHBIX TporpamMm, 06a3
JTaHHBIX U paboThI B ceTH VIHTepHeT;

MOHMMAaHWe OCHOBHBIX TPUHLIMIIOB JUCKPEeTU3alMM Ppa3/dyHbIX BUJOB MH(OpMaLUH,
yMeHHe orpe/ieiaTh WH(HOPMALIMOHHBIM 00bEM TEKCTOBBIX, IpadMueCKUX W 3BYKOBBIX JAaHHBIX
TIpU 3aJjaHHBIX TapaMeTpax AWCKpeTH3alliy, yMeHUe Orpe/esisiTb CPeHIO CKOPOCThb Mepefaun
JlaHHBIX, OLIEHWBaTh W3MeHeHUe BpeMeHHU TIiepeJjaud TpU H3MeHeHUd HWH(HOPMaLMOHHOTO
00bEMa IaHHBIX U XapaKTePUCTUK KaHajla CBS3H;

yMeHHe WCII0/b30BaTh TPH peIlleHHWH 3a/ad CBOWMCTBA TMO3ULIMOHHOW 3arlMCU YUCer,
aJropuTMa TOCTPOEHHUsI 3allMCH YMC/JIa B TMO3ULIMOHHOW CHUCTeMe CUMC/IeHHsI C 3aJaHHbIM
OCHOBaHHEM U MOCTPOEHUs UKCJIa M0 CTPOKe, COoZieprKalliel 3aruch 3TOr0 Yuc/a B MO3ULIMOHHOU
CUCTeMe CUMCJIeHUsI C 33/laHHbIM OCHOBaHHEM, yMeHHe BbITIO/IHATh apudMeTHyeckue ornepalyu
B MO3UL[MOHHBIX CHCTeMaX CUMC/IeHUS;
yMeHHe BBITIOJHATh MPeoOpa30BaHUsl JIOTHUECKUX BbIPaXXEHUH, WCII0/b3ys 3aKOHBI ajireOphbl
JIOTUKW,  yMeHUe CTPOUTH JIOTUUECKOe  BbIpaXkeHUe B MU3BIOHKTUBHOM U
KOHBIOHKTHBHOW HOpMasbHbIX ¢opMax MO 3aJaHHOM Tab/uile WCTUHHOCTH, WCC/Ie[0BaTh
00/acTb WCTUHHOCTH BBICKA3bIBaHUS, COJI€PIKAIl[er0 TiepeMeHHble, pelllaTh HeCJI0XKHbIe
JIOTUUeCKHe ypaBHeHUs U CUCTeMbl ypaBHeHU; TTIOHUMaH1e 6a30BbIX aZrOpyuTMOB
00pabOTKY UMC/IOBOM U TEKCTOBOM WHGOpPMAI[MHU (3aIllMCh UYKMCe/ B TIO3MIIMOHHOM CHCTeMe
CUMC/IEHUS, HaxOXJeHWe BCeX TIPOCThIX UHWCea B 3a/laHHOM Juara3oHe, o0OpaboTka
MHOTOPa3psAJHBIX 1[e/IbIX UMCesI, aHalu3 CUMBOJIbHBIX CTPOK U APYTUX), aJiTOPUTMOB TMOUCKA U
COPTUPOBKH, YMEHHEe OIpe/le/iaTh CJIO)KHOCTh W3y4YaeMbIX B Kypce 0a30BbIX ajlrOPUTMOB
(cymMMHpoBaHHE 3/IEMEHTOB MaCCHBa, COPTHUPOBKA MacCHBa, TepebOpHbIe  aJrOPUTMBI,
JIBOMYHBIM TIOMCK) W TIPUBOJUTH TIPUMEphl HECKOJLKUX aArOPUTMOB Pa3HOM CI0XKHOCTH [JisI
pellieHus1 OJJHOU 3a/lauy;

B/IaJleHHe YHHBepCa/lbHbIM SI3bIKOM TTPOrpaMMHpPOBaHuUsl BbicOKoro ypoBHs (Python, Java,
C++, C#), mpeacraBieHUssMd O 0a30BBIX THUMAX JAaHHBIX W CTPYKTYpaX JaHHBIX, yMeHUe
WCII0/Ib30BaTh OCHOBHbIE YTIPaB/SIOIIME KOHCTPYKLIMM, YMeHHe OCYIIeCTB/SATh aHau3
TIPe/JIOKEHHON TPOTrpaMMBbl: OTpe/ieNIITh pe3yJIbTaThl paboThl TMPOrpaMMbl TIPU  3a/laHHBIX
WCXOAHBIX [JAHHBIX, OIpeJessiTh, TPU KaKUX HCXOAHBIX [aHHBIX BO3MOJKHO TIO/yueHHe
yKa3aHHbIX



pe3y/bTaToB, BBISB/SATEH JaHHbIE, KOTOPble MOTYT INPHUBECTH K OIIMOKe B paboTe Mporpammel,
(dhopMynMpoBaTh MpeIoyKeHus TI0 yy4dllieHUI0 TTPOrpaMMHOT0 K0/la; YMeHue
C03/1aBaTh CTPYKTypUPOBaHHbIE TeKCTOBbIE JIOKYMEHTBI u
JIeMOHCTpAallMOHHbIe ~ MaTepuasbl C  UCIOMb30BaHUEM  BO3MOKHOCTed  COBpPeMEeHHbBIX
TIPOrpaMMHBIX CPeZICTB U 00/1aUHbIX CepPBUCOB;

yMeHHe WCII0/Ib30BaTh 3/eKTPOHHBbIe TaOMULbl [Jis aHa/iu3a, Ipe/CTaB/eHus U
00paboTKH AaHHBIX (BK/IFOUAs BBIYMCIEHHEe CYMMbI, CpefHero aprudmMeTrueckoro, HauboJIbIlero
Y HavMeHbILeT0 3HaueHWH, pellleHWe ypaBHeHUM, BHIOOD ONTUMAJbHOTO pelleHHs, 000D
JIMHUM TPeH/Ia, pellieHue 3a/iau MPOrHO3UPOBaHMS).

B mporjecce wu3yueHus Kypca HWH(POpMaTHKU yriayOséHHOTO ypoBHs 6 11 Kaacce
oOyyJaromumMucs OyAyT ZOCTUTHYTHI C/IeAYIOLIMe TIpeJMeTHbIe Pe3y/IbTaThl:

yMeHHe CTPOWTh HepaBHOMEpDHbIe KO[bl, AOMYyCKarole OJHO3HAuHOe [eKO/JUpOBaHUe
cooOijenuit (TipepUKCHBIE KO/bI), HCII0/Ib30BaTh IPOCTEMIIIMe KOAbI, KOTOpbIe IT03BOJISIOT
oOHapy’KuBaTh W MCIIPABJISITH OIIMOKY TPH Tepejjaue JaHHBIX, CTPOUTH KO/|, 00eCcreurBaroinii
HaMMEHBIITYI0 BO3MOXKHYHO CPeIHIOH JJTHHY COOOIeHWs TPU W3BEeCTHOW YacTOTe CHMBOJIOB,
TIOSICHSITh TIPUHLIUATIBI PAOOTHI MPOCTHIX aITOPUTMOB CXKAaTHS JaHHBIX;

yMeHHe pellaTb aJropuTMHuUecKue 3ajauyd, CBsi3aHHble C aHa/iu3oM rpadoB (3ajaud
MOCTPOEHUsI OMNTUMAAbHOTO TMYyTH MeXAy BeplIMHaMu rpada, orpejieseHHs KOIMYecTBa
pa3/IMyHbIX MyTeld MeX/y BepIIMHaM{ OpPHMEeHTHPOBAaHHOIO aluKInueckoro rpada), ymeHue
WCTIONb30BaTh JlepeBbsi TPU aHalvM3e U TIOCTPOEHHWH KOJOB U [yisl TIpeJCTaB/eHus
apu(MeTHUECKUX BbIpaXKEHUM, MPU pelLleHUM 3aZiau MOMCKa U COPTUPOBKH, YMEHUE CTPOMTb
JlepeBO Wrpbl 10 33/laHHOMY a/JrOPUTMY, pa3pabaTbiBaTh M OOOCHOBBIBATh BBIUTPBILIHYIO
CTpaTerur Urpsbl;

yMeHHe pa3pabaThiBaTh U peayn30BbIBaTh B BH/le MPOrpaMM 0a30Bble aJrTOPUTMBI, YMeHHEe
WCTO/b30BaTh B MpOrpamMMax JaHHble Pa3/IMYHbIX TUMOB C YY6TOM OrpaHUYeHU Ha Auaria3oH
X BO3MOJKHBIX 3HaueHWH, TMPUMEHSITh TPU pelleHUHd 3a7lau CTPYKTYPhl JAaHHBIX (CIHMCKH,
CJIOBapH, CTeKH, Ouepe/y, [JepeBbsi), HCIOb30BaTh 0a30Bble oOrMepalid CO CTPYKTYpaMu
JIAHHBIX, TIPUMEHSATh CTaHAAPTHbIE U COOCTBEHHBbIe TIOATIPOrPaMMbI AJisi 00pabOTKH UKCIOBBIX
JAHHbIX W CUMBOJIBHBIX CTPOK, WCIIO/B30BaTh TP pa3paboTke TmporpaMMm OWOIMOTEKH
MOATNpPOrpaMM, 3HaTh (YHKI[MOHAIbHbIe BO3MOXKHOCTH WHCTPYMEHTa/bHBIX CPEeACTB Cpefbl
pa3paboTKH, yMeHHe WCII0/Ib30BaTh CPe/ICTBA OT/IA[KH MPOTPaMM B CpeZie TIPOrPaMMUPOBaHM,
yMeHue JOKyMeHTUPOBaTh NMPOrPaMMBblI;

yMeHHe CO037laBaTh BeO-CTpaHMLIbI; BJlajieHHe OCHOBHBIMU CBeJleHUsMHA O 0a3ax [aHHbBIX, UX
CTPYKTYpe, CpeJCTBaxX CO3faHUs W pabOThl C HHUMH, YMEHHe WCII0/Ib30BaTh TabIMUHbIE
(pensiLioHHbIe) 6a3bl JaHHBIX (COCTaB/STH 3ampoChl B 0a3axX /aHHBIX, BBITIOJHITb COPTUPOBKY U
TIOMCK 3aricel B Oa3e JaHHBIX, HATIOJIHATH pa3paboTaHHYIO 0a3y JaHHBIX) U CIIPABOYHBIE CUCTEMBI;

yMeHHe HCI0J/Ib30BaTh KOMITbIOTEPHO-MaTeMaTHUeCKre MOJe/d /ISl aHan3a 00beKTOB U
nporjeccoB: (GOpPMy/IMpOBaTh Liefib  MOJ|e/IMPDOBAHUS],  BBIMNOMHATL aHAAU3 pe3yJIbTaToB,
MOJIyUeHHBIX B XOJie MOJe/MPOBaHus, OlleHUBaThb COOTBETCTBHE MOJENU MOZe/TUpyeMoMy
00BeKTY W/ MPOLIeCCy, MPeCTaBIsTh pe3y/IbTaThl MO/IeIMPOBAHKS B HATJISITHOM BUJE;

yMeHHe OpraHu30BbIBaTh JIMYHOE HWH(OPMAIMOHHOe MPOCTPAHCTBO C KCII0Jb30BaHUEM
pa3/IMYHbIX CPeJCTB LIU(POBBIX TEXHOJIOTHH, TTOHUMaHe BO3MOKHOCTeM L1(POBLIX CePBUCOB
roCyJapCTBeHHBIX YCyT, [U(PPOBBIX 00pa3oBaTebHbIX CEPBUCOB;

TIOHMMaHWe OCHOBHBIX TPUHLIUIIOB PabOThI, BO3MOKHOCTEM M OrpaHUYeHUs] TIPUMeHeHHs!
TEXHOJIOTUM MCKYCCTBEHHOTO WHTeJIIEKTa B PA3/IMUHbIX 00/1acTsX, Ha/JMyue TMpe/iCTaBIeHUuN O
Kpyre pellaeMbIX 3aJad MalllMHHOTO O00ydeHusi (pacro3HaBaHUSs, KIaCCUDHUKALMA U
TIPOTHO3UPOBaHMs) HA/TMUMeE TIPe/ICTaBIeHHH 00 MCIT0/Ib30BaHUU MH(GOPMAIIMOHHBIX TEXHOJIOTHM
B Pa3/IMUHBIX NPOQeCcCHoHaNbHbIX Cepax.



B denepanbHbIX 1 pervoHanbHbIX Npolieflypax OLeHKM KauecTBa 00pa30oBaHMs UCIO/b3YeTCs
niepeuedb (KoAudrKaTop) pacripefesieHHBIX 0 KjaccaM TPOBepsieMbIX TpeOOBaHWI K pe3ysbTaTaM
OCBOEHMsI OCHOBHOW 00OpasoBaTe/ibHOI IpoOrpaMMmbl cpejHero o6ijero obpa3oBaHUsI U 3/1EMEHTOB
coiep>KaHus 1o MH(OpMaTHKe.

[TpoBepsieMbie TpeOOBaHUS K pe3y/bTaTaM 0CBOEHUsI OCHOBHOM
obpa3oBare/ibHOM rporpaMmsl (10 kiacc)

Kopg [IpoBepsiemble rpeMeTHbIE pe3y/ibTaTbl 0CBOEHHSI OCHOBHOMU
TIPOBEPSIEMOT0 obpa3oBaTe/bHOM MPOrpaMMbl CpeiHero o61ero 06pa3oBaHus
pe3y/bTaTa

1 I[To teme "LudpoBasi r(paMOTHOCTD"

1.1 Bnasenve npejcTaBieHUsIMM O POJM MH(OPMAaLMM U CBSI3aHHBIX C Hel
TIPOLIECCOB B MPHUPO/E, TeXHUKE U 00I[eCTBe, MOHATHUAMH "vHbOpMalys',
"nHpOpMaLMOHHBIM mpouecc”, "cucTema"', "KOMIIOHEHTbI CHUCTEMBbI',
"cucteMHbli  3¢dekT", "uHopMalMOHHasi ~ cuctema', 'cucTreMa

yrpaB/ieHus"; BajieHWe MeToJaM{d TIOMCKa WH(OpMaluu B CeTH
VIHTepHeT; yMeHHe KPUTUUYECKH OLleHMBaTh WH(OPMALUIO, MOTy4YeHHYIO
u3 cetu MHTepHer

1.2 YMeHre XapaKTepu3oBaThb OOJbIlIMe [JaHHble, TIPUBOJUTH TIPUMEPHI
HMCTOYHUKOB MX TOJIyUYeHHsl ¥ HarpaB/IeHUsI UCTI0Ib30BaHUS

1.3 [ToHrMaHHe OCHOBHBIX MPUHLMIIOB YCTPOWCTBA W (PYHKLIMOHMDPOBAHUS
COBPEMEHHBIX CTAl[MOHAPHBIX U MOOW/IBLHBIX KOMITBIOTEPOB; TEH/IEHIIUMA
pa3BUTHsI KOMIBIOTEPHBIX TEXHOJIOTHH; BJiafieHHe HaBbIKaMH paboThI C
OMepalMOHHbIMU  CUCTEMaMM W OCHOBHBIMU BHJAaMH MPOrPaMMHOIO
obecrieueHust A1 pelleHWss  yueOHBIX 3a7@ay 10  BbIOpaHHOM

crieranusanuu
2 [To Teme "TeopeTrueckrie OCHOBbI MHPOPMATHUKH"
2.1 [IoHMMaHve OCHOBHBIX IIPUHLMIIOB JUCKpPeTU3aliUM pas3/IMuHbIX BUJIOB

uH(poOpMaIY; yMeHre OomnpesiensaTh UHHOPMALMOHHbIM 00beM TeKCTOBBIX,
rpaUueckMx M 3BYKOBbIX [lJaHHBIX TIpDU 3alaHHBIX I[1apameTpax
JMCKpeTH3aLu

2.2 YMeHue CTpOUTb HepaBHOMEpHbIe KOZbI, [OMYyCKaroljde OJHO3HaYHOe
JleKoaupoBaHue  coobiieHnit  (TIpeMIKCHBbIE  KOJBI);  HCTIO/b30BaTh
MIPOCTENIIINe KOZbI, KOTOPbIE€ TIO3BO/ISIOT OOHApy>KWBaTh W UCIIPAB/ISTh
olLIMOKY TIpY Tiepefiayue JaHHbIX

2.3 BnasieHre TeopeTUUeCKMM anmaparoM, I103BOJIIOLIUM  OCYLLeCTBIIATh
rpefiCTaB/ieHue 3aaHHOI'0 HaTypa/bHOIO YMC/a B pas/IMUHBIX CUCTeMax
CUUC/IeHUs

24 BnaseHve TeopeTMyecKuM — armaparoM, IIO3BOJISIIOLMM  BBIIIOJIHATH
nipeoOpa3oBaHus JIOTUYECKUX BBIPDA)KEHWH, WCIIO/B3ysl 3aKOHBI anreOphbl
JIOTUKU

3 [To Teme "MH(popMalMOHHBIE TEXHOIOTUH"

3.1 YMeHue co3jaBaTb CTPYKTYpPUPOBaHHbIE TEKCTOBBIE [OKYMEHTHI U

AEMOHCTDALIMOHHBIE MaTepUd/Ibl C HCIIO0J/Ib30BaHHEM BO3MO>KHOCTEeH




COBPEMEHHBIX ITPOrPAMMHBIX CPe/ICTB U 00/1aUHBIX CEPBUCOB

3.2

YMeHHe WUCMO/b30BaTh TaO/mWuHble (pessiijioHHBbIe) 0a3bl [JaHHBIX, B
YAaCTHOCTH, COCTaBJIATH 3arpockl B 0a3ax [JaHHbIX (B TOM UHMCIIe
BBIUHCJISIEMbIe 3aIPOChI), BHITIO/IHATH COPTUPOBKY U TIOMCK 3aruvcel B 6a3e
JTAHHBIX; HAMOHATH pa3paboTaHHy0 6a3y JaHHBIX

3.3

YMeHMe  UCHOMb30BaTb  37€KTPOHHble — Tab/aMLBI  [/Ig  aHa/IW3a,
npeZicTaB/ieHUss ¥ 00pabOTKM /aHHBIX (BK/IIOUasi BBIUMC/EHHE CYMMBbI,
cpeziHero apr¢MeTHUecKoro, HauboJIblllero ¥ HavWMeHBIIero 3HauyeHui,
pellleHye YypaBHEeHUN)

[TpoBepsiemble 3/1eMeHThI coiep>kanust (10 Kacc)

Kopg

[TpoBepsieMblii 37IeMEHT CO/lepKaHust

[udposast rpaMOTHOCTb

1.1

[lpuHuMnbl  paboTbl  KoMmmbioTepa. IlepcoHanbHBIA — KOMmbioTep. Bribop
KOH(WIypali KOMITbIOTepa B 3aBUCMMOCTHU OT pelllaeMbIX 3a/ja4

1.2

OcHOBHbIE TeHJEHLIMM Pa3BUTHSI KOMIIbIOTEPHBIX TexHojorui. IlapasnnenbHble
BBbIUMC/IEHUS. MHoronpotieccopHbie CUCTEMBI. CyTnepKOMITbIOTEPBI.
MukpokoHTposiepsl. POO0TH3MpOBaHHbIE IPOU3BO/ICTBA

1.3

@atinoBas cucrtema. [louvck B caiinoBoi cucteme. OpraHu3alivsi XpaHeHUs U
00paboTKM [IaHHBIX C WCIIOJb30BaHMEM HHTEPHeT-CePBUCOB, 00JIauHBIX
TeXHOJIOTHUM ¥ MOOU/IBHBIX YCTPOWCTB

TeopeTnueckurie 0CHOBbI THPOPMaTUKH

2.1

Wudopmarusi, [gaHHble W 3HaHUSl.  YHUBEPCAJbHOCTb  [IUCKPETHOTO
ripeficTaB/eHuss UHGopmaiuu. [IBouuHOe KOJUpOBaHUe

2.2

PaBHOMepHbIe 1 HepaBHOMepHbIe KOZbIL. Y cioBue daHo

2.3

IMoaxoabl K uaMepeHuto uHbopMaryu. CyIIHOCTb 00beMHOro (asnhaBUTHOIO)
MoJX0fla K HW3MepeHWt0 WHGOpMalud, orpejiesieHHe OWTa C TOUKUA 3peHUst
angaBUTHOTO TOAXO0/A, CBSI3b MeX/y pa3MepoM asiaBuTa U UHGOPMALIMOHHBIM
BEeCOM CUMBOJIa (B TIPe/II0/I0KeHNH O PABHOBEPOSITHOCTH TOSIBJIEHUS] CUMBOJIOB),
CBSI3b MEXy eJIWHUIlAMU W3MepeHHst UH(opMaiuu: out, Oait, Kbaiit, MOaiiT,
['6aiit. CyIIHOCTb CO/iep>KaTe/bHOTO (BEPOSITHOCTHOTO) TIOAXO0a K U3MepPeHHIO
uHbOpMaLMH, orpeZiesieHre OUTa C MO3ULMU COJIePKaHUs COOOIIeH s

24

Wndopmarmonssle nponecchl. Ilepesaua vHpopmanyy. VICTOYHUMK, NPUEMHUK,
KaHa/l CBs3M, CUTHa/, KoAupoBaHue. VIckakeHue MH(oOpMaly TNpU Mepejaue.
CKOpOCTb Tepefiauu JIaHHbIX T10 KaHany CBsi3d. XpaHeHHe WUH(opMaiuu, 00sem
namsTu

2.5

Cuctembl. KOMITIOHEHTBI CUCTEMBI ¥ UX B3auMojielicTBre. CUCTeMBI yTIpaB/IeHusI.
YmnpaBneHue Kak MH(oOpMaI[MoHHbIH mpotiecc. ObpaTHast CBS3b

2.6

Cucrtembl cumuciieHus. Pa3BepHyTasi 3amuch LeJIbIX W JPOOHBIX 4YKCen B
MO3ULIMOHHBIX CUCTeMax cuuciieHds. CBOWCTBA MO3WLMOHHOMW 3alyCU UYUCTIA:
KOJIMUecTBO L¢P B 3amucH, NMPU3HaK JeTMMOCTH UMC/Ia HA OCHOBaHUE CHCTEMbI




cuuceHusi. AJITOPUTM TepeBoja 1eI0oro uuciia u3 P-MuHOM CUCTeMbl CUMC/IeHUS
B ZIECITUUHYIO. AJITOPUTM TIepeBo/ila KOHeUHOU P-MuHOM Jpobu B eCATUYHYO.
Anroput™ mMepeBofia LIeJIOTO UMC/AA U3 [IeCITUUHOM CUCTeMbl CUMC/ieHusi B P-
WMyHYyl0. [IBOMuHasi, BOCbMepHUYHas U I1eCTHaJaTepuyHasi CUCTeMbl CUMC/IeHMUS,
repeBoJ, 4uCel MeXJy S5TUMH cucTteMamu. ApudmeTnyeckue orepalyvd B
MO3ULMOHHBIX CUCTEMAaX CUUCIEHUS

2.7 Hpe,[[CTaBJ'IEHI/Ie LeJIbIX U Bel[eCTBEHHbIX YKUCeJI B [TaMATHU KOMITBHOTEDA

2.8 Komuporanue tekctoB. KogupoBka ASCII. OgHobatiTHble KogupoBKU. CTaHjapT
UNICODE. Koaupoeka UTF-8. Ormpenenenve wuHGMDOpMaIlMOHHOTO 00beMa
TEKCTOBBIX COODIIeHMI

2.9 Koaupopanue wn3obpakeHuit. OljeHKa WHGOPMAI[MOHHOTO 00BbeMa PacTPOBOIO
rpaguueckoro u300pakeHWsT TIpM  3aJA@HHOM pa3pellieHHd U TIyOuHe
KozupoBaHus 1Beta. KopvpoBanue 3Byka. OlieHKa WH(OpMaIMOHHOTO oObeMa
3BYKOBBIX JIaHHBIX TIPY 3aJlaHHbIX UacTOTe [AWCKpPeTU3aldd W paspsifHOCTH
KOJMPOBaHUsl

2.10 | Anrebpa yoruku. BrickasbiBanust. Jlormueckue omnepaiyi. Tabauibl MCTHHHOCTH
JIOTUYeCKUX  omepauuid  "[u3blOHKOMS",  "KOHBIOHKLMsS",  "uUHBepcus'",
"uMruimkalusa', "skBUBasieHUUs'. Jlornueckue BbIpaKeHUs. BbluncieHue
JIOTUYeCKOI'0 3HAaueHUs COCTAaBHOTO BbICKA3bIBaHUS TIPU M3BECTHBIX 3HAYEHHUSX
BXOJMIIUX B HEro 3jeMeHTapHBbIX BbICKa3bIBaHWM. TabiMIbI HCTUHHOCTH
JIOTUYECKUX BbIpa’KeHU. JIornueckue orepanyy U onepaluv Haji MHOXKeCTBaMU.
[MpuMepbl  3aKOHOB anreOphl  JIOTUKW. OKBUBajJleHTHble TipeoOpa3oBaHUs
JOTUYeCcKUX BbIpakeHUM. Jlornueckue ¢yHkiuu. [locTpoeHWe JIOTHYECKOTO
BbID@XKEHUS C [JIaHHOW Tabmuied WCTUHHOCTH. JlorMueckue 31eMeHThI
komribroTepa. Tpurrep. Cymmarop. IlocTpoeHue cxeMbl Ha JIOTUYECKUX
371eMeHTax M0 JIOTUYeCKOMY BBID&KeHMIO. 3arvcCh JIOTUYeCKOro BbIpaXKeHUs M0
JIOTUYECKOU CxXeme

3 WHbopMaliioHHbIe TeXHOJIOTUN

3.1 TekcroBeli mponjeccop. PenaktupoBanve u ¢opmarupoBaHve. [IpoBepka
opdorpaduu ¥ rpammatvkd. CpejcTBa IOWCKA U aBTO3aMeHbl B TEKCTOBOM
npoyeccope. Mcronp3oBanve — ctwied.  CTPyKTypuUpOBaHHble — TeKCTOBbIE
nokymeHTbl. CHOCKH, orsiaBieHre. O6saunble cepBuchl. KonnektruBHast pabora ¢
JIOKYMeHTOM. VIHCTpyMeHTBbI peLeH3UpOBaHKWs B TEeKCTOBBIX IIpOLieccopax.
HenoBass mnepenucka. Pedepar. I[lpaBuna LUTUpPOBaHUS WCTOYHUKOB U
otdopmienust bubmiorpadruecknx ccbuioK. OdhopmiieHHe CIIUCKa JTUTepaTyphl

[TpoBepsieMbie TpeOOBaHUs K pe3y/ibTaTaM 0CBOeHUsI OCHOBHOM
obpa3oBaTenbHOM niporpaMMel (11 kacc)

Koz [TpoBepsieMble TIpeZiIMeTHBIE pPe3y/IbTaTbl 0CBOeHHsI OCHOBHOM
TIPOBEPSIEMOTO obpa3oBaTe/TbHOM TIPOTrPaMMBI CpeiHero ob1iero o6pa3oBaHust
pe3y/bTara
1 [To Teme "LludpoBasi rpaMOTHOCTB"
1.1 Hanuuue nmpejcTaBneHU O KOMITBIOTEDHBIX CeTSIX W HUX pOMU B
COBpeMeHHOM MHpe; 00 00UMX TpUHLMIAX  pa3paboTKu U
(yHKI[MOHUPOBAHUSI UHTEPHET-TIPUI0’KEeHUH




1.2

YMeHHe OpraHvd30BBIBaTH JMYHOEe HH(OPMALIMOHHOE TPOCTPAHCTBO C
WCTOMb30BaHWEM  pPa3/MUHbIX  CPeACTB  LM(GPOBBIX  TEXHOJIOTHIA;
TIOHUMaHHe BO3MO)KHOCTeH L{U(PPOBLIX CEPBUCOB rOCYAAPCTBEHHBIX YCIIYT,
UPOBLIX 00pa30BaTe/NbHLIX CEPBUCOB; TMOHUMAaHWE BO3MOXXHOCTEH U
OrpaHUYeHUI TeXHOJIOTMH HCKYCCTBEHHOTO HHTe/JIeKTa B Pa3/MuHbBIX
00s1acTsIX; Ha/JIMuMe MpeJCTaBIeHu 00 MCIOIb30BaHUM UH()OPMALIMOHHBIX
TeXHOJIOTUM B pa3/IMUHbIX NTPodeCcCHoHaNbHBIX chepax

[To Teme "TeopeTuyeckue 0CHOBbI MH(GOPMATHUKU"

2.1

BnaseHve TeopeTMUeCKWM — arfiapaToM, T[I03BOJISIIOIIUM  OTIpeJiesisTh
KpaTyallliuii MyTh BO B3BellleHHOM rpade U KOJHUYEeCTBO IyTeld MeXay
BepIIIMHaMU OPHeHTUPOBAHHOTO alIUK/IMYeCcKoro rpada

ITo Teme "AropuTMBI U IIPOrpaMMUpoOBaHye”

3.1

YMeHue uWTaTh U TOHUMATh TPOTPaMMbl, pear3yHIIUe HeCJI0)KHbIe
anropuTMbl 00pabOTKM UMC/IOBBIX M TEKCTOBBIX JaHHBIX (B TOM UHCIIe
MaCCMBOB M CHUMBOJIbHBIX CTPOK) Ha BbIOpAaHHOM [/ISI  W3yUeHHUs
YHUBEpPCaAbHOM $i3bIKe MPOrpaMMHUpPOBaHMsl BbICOKOTO ypoBHs ([Tackasb,
Python, Java, C++, C#); yMmeHuWe aHaJIU3UPOBaThb aJrOPUTMbI C
HCITI0/Ib30BaHeM TabJIMI] TPAaCCUPOBKH; OMpe/eNisTh 6e3 HMCIoIb30BaHHS
KOMIIbIOTE€pPA  pe3y/bTaTbl  BBIMIOJIHEHUS  HEC/OXKHBIX  TPOrpamw,
BK/TFOUAIOI[UX LMK/bl, BETBJAEHUS] U TIOATIPOTpaMMbI, TIPH 3alaHHBIX
HWCXOJHBIX IaHHBIX

3.2

YMeHue MO'I[I/ICI)I/IL[I/IPOBEITB rOTOBbI€ TIDOI'PAMMBI VI DPEIIEeHHsS HOBBIX
3a4a4, MCIIO/Ib30BATh MX B CBOMX IIPOrpaMMdX B KaudeCTBe IIOAIPOrpaMm

(mpouenyp, GyHKLuA)

3.3

YMeHue peanu3oBaTh 3Talbl pellleHMsl 3a/ad Ha KOMIIbIOTepe; yMeHHe
peany30BbIBaTh Ha BHIOPDAHHOM /IJIsi U3yUeHUs sI3bIKe MPOrpaMMHUPOBAHUS
BbIcOKOr0 ypoBH4 (ITackane, Python, Java, C++, C#) TUIIOBbIE anrOPUTMBI
00paboTKM uMcesn, YWC/IOBBIX TOCTE[0BAaTe/IbHOCTEM U MacCHBOB:
npe/iCTaBleHde uKucaa B BHAe Habopa TIIPOCTBIX COMHOKHTeJIel;
HaxoXKleHWe MaKCUMalbHOM (MUHUManbHOM) Ludpbl HATypaJbHOTO
ylyCiaa, 3alMCaHHOrO B CUCTeMe CYMC/IeHHss C OCHOBaHUeM, He
nipeBbIarouM 10; BeruricieHne 0000I1[eHHBIX XapaKTePUCTHK 37IeMeHTOB
MaccuBa WM YMCJIOBOW MOC/Ie0BaTeIbHOCTU (CYyMMBI, IPOU3BEeZEeHUs
cpefHero  apu(MeTHMUecKoro, MHWHMMAaAbHOTO U  MaKCHMaJbHOIO
3/IeMEHTOB, KOJIMYeCTBa 3/IeMEHTOB, Y/OB/IETBOPSIOLIMX 3aJaHHOMY
YCJIOBUIO); COPTUPOBKY 3/IEMEHTOB MacCHBa

[To Teme "MHpoOpMaLIMOHHBIE TEXHOIOTUU"

4.1

YMeHre WuCMoO/b30BaTh KOMIBIOTEPHO-MAaTeMaTUUeCKue MOJenu JJist
aHasm3a 0O0BEKTOB U TPOLECCOB: (JOPMY/IMPOBaTh Lielb MOJeTUPOBaHMUS,
BBITIO/IHATh aHA/INA3 pe3y/IbTaTOB, MOJYUEHHBIX B XOJ€e MO/eTMPOBaHMUS;
OlLIeHMBaTh afIeKBAaTHOCTb MOJe/Id  MOJeNUPYeMOMY OOBeKTy WU
TMpOoLiecCy; MpeACTaB/sATh Pe3yIbTaThl MOZE/IMPOBAHUS B HAr/ISIAHOM BUJIE

ITpoBepsieMble 3/ieMeHThI cofiep>kanust (11 Kacc)

Koz

[TpoBepsieMblii 3/1eMEHT COZlepKaHusI




LudpoBasi rpaMOTHOCTb

1.1

[TpyvHLMMBI MOCTPOEHUS] M anmapaTHble KOMIIOHEHTbl KOMIIbIOTEPHBIX CeTel.
CeteBble nipoTokosibl. CeTb MHTepHeT. Azpecaiusi B cet VIHTepHeT. Cuctema
JIOMEHHbIX UMeH

TeopeTrnyeckre 0CHOBbI UH(OPMaTUKH

2.1

Mopenu u MopgenupoBaHue. lLlenu MopenmupoBanus. COOTBeTCTBHME MOJe/v
Mo/lelipyeMoMy 00beKTy Win Tiporeccy. dopmanv3aiusi MpUKIaJHbIX 3ajau.
[TpencraBneHye pe3ybTaTOB MOZETUPOBAHUS B BU/IE, Y0OHOM /i1 BOCTIPUSTHS
yesioBeKOM. ['padriueckoe npezicTaB/ieHre AaHHBIX (CXeMbI, TaO/IULbI, TPadUKH)

2.2

I'padbi. OcHOBHBIe MOHATUS. Buzibl rpadoB. PellieHne airopuTMUUeCcKUX 3ajad,
CBSI3aHHBIX C aHa/Mu3oM rpadoB (MOCTpOeHHEe ONTUMAIBHOTO MYTH MEXIY
BeplvHaMu Tpada, orpejeneHUe KOJMYECTBA pPAa3/UUHBIX MyTeld MeXay
BepIIIMHaMU OPHeHTUPOBAHHOTO alIUK/INYeCcKoro rpada)

2.3

HepeBbsi. BunapHoe [fepeBo. [IUCKpeTHble WIPbl JBYX WIPOKOB C TIOJHOM
uHdopmarueii. [ToctpoeHue fepeBa nepebopa BapyHaHTOB, ONMKCAHKE CTPATETUH
UTPbI B Tab/IMUHOM (hopMe. BBIUTPHIILIHBIE CTPAaTErHH.

WUcrnonb3oBanne rpadoB U [iepeBbeB TPH OIMUCAaHUM OOBEKTOB U IIPOLIECCOB
OKpY>Kalolllero Mupa

A]IFOPI/ITMBI U TIpOrpdMMHKPOBdHHKE

3.1

OnpezeneHrvie BO3MOXHBIX De3y/bTaTOB pabOThI TPOCTEMIIMX a/JrOPUTMOB
yTpaB/IeHUs] MCIIONHUTENSIMU M BBIYMCIUTEbHBIX anropuTMoB. OrmpeseneHve
WCXO/IHBIX JIJaHHBIX, TIPH KOTOPBIX a/ITOPUTM MOXKET /1aTh TpebyeMblil pe3y/ibTat

3.2

OTanbl pelleHds1 3aauy Ha KomrmbioTepe. fA3bIK nporpammupoBanus (Ilackans,
Python, Java, C++, C#). OcHOBHble KOHCTPYKLIMM fI3blKa NMPOTrPaMMKPOBaHUS.
TwWIbl [JaHHBIX: L[e/IOUMC/IEHHble, BeleCTBeHHbIe, CHMBOJIbHbBIE, JIOTUYEeCKUe.
BetBnenus. CoctaBHble ycioBus. LIUkbl ¢ ycinoBuem. LIMkiibl o nepeMeHHOM.
W cnonb3oBaHue TabJUL] TPACCUPOBKU

3.3

Pa3paboTka U TporpamMmHasi peaji3aljisi airfOPUTMOB pellleHus] TUMOBBIX 3aau
6a3zoBoro ypoBHs. [IpriMepbl 3a/1a4: a/irOPUTMbI 0OpPaOOTKH KOHEUHOUW UHCIOBOU
MoC/Ie[loBaTe/IbHOCT  (BBIUMC/IEHME  CYMM, TIDOM3BeJleHuM, KOJIMYecTBa
3/IEeMEHTOB C 3a/laHHbIMU CBOMCTBaMH), a/JrOPUTMbI aHa/iu3a 3alyCy YHUCes B
MO3UL[MOHHOM CHUCTEMe CUMCJIeHHWs], aJrOPUTMbI pelleHds 3aJauy MeTOJ0M
nepebopa (rouck Haubosblero obiiero AenuTtens ABYX HATyPajbHBIX YHMCel,
TPOBepKa YKc/ia Ha TIPOCTOTY)

3.4

O6paboTka  CHMBOJIBHBIX  [JJaHHbIX.  BcTpoeHHble — (GYHKIMM  si3bIKa
MPOrpaMMUPOBAHUS /7151 00pabOTKU CUMBOJILHBIX CTPOK

3.5

TabnuuHble BeJIMUUHBI (MacCHBBI). AJITOPUTMBI PabOTHI C 3/IEMEHTaMH MaCCHBa
C O[THOKpPaTHBIM TPOCMOTPOM MacCHBa: CYMMHPOBAHHE 3JIeMEeHTOB MacCCHBa,
Mo/iCUeT KOJuuecTBa (CyMMbI) 3/IeMEHTOB MacCCHBa, Y/AOBIETBOPSIOLIUX
3aZIJAHHOMY YCJIOBHIO, HaXOKeHHWe HauOosblero (HauMeHbIIero) 3HaueHUs
3/IEeMEHTOB MacCHBa, HaxO)KJeHWe BTOPOrO TII0 BeJMUMHE HaubOJbIIero
(HauMeHbIIIeT0) 3HaueHWs, JIMHeWHbIA TIOMCK 37eMeHTa, TepecTaHOBKa
3/IeMEHTOB MaCCHBa B 0OpaTHOM TIOpsIKe.

CopTHpOBKa OAHOMepPHOT0 MaccrBa. [IpocThie MeTO/IbI COPTUPOBKH (Harpumep,
MeTO/] TTy3bIpbKa, MeTO/, BbiOOpa, COPTUPOBKA BCTaBKaMu). [loAmporpaMmbl




WHpopMaLMOHHbIe TeXHOJIOTUU

4.1

Anamu3 panHHbIX. OCHOBHBIE 3a/lauM aHa/MK3a [JaHHBIX: TIPOTHO3WPOBAHUE,
KJacCUUKALUs, KIacTepu3alysi, aHaau3 OTKIOHeHWH. IlocsiefoBaTebHOCTh
pellieHus 3a/jau aHa/ku3a JaHHBIX: COOP MEePBUUHBIX JJAHHBIX, OUMCTKA U Ol[eHKa
KauecTBa [laHHbIX, BbIOOp U (W/IM) TIOCTPOEHWE MOje/H, TpeoOpa3oBaHue
JTAaHHBIX, BU3ya/IM3aliuisl JJAHHBIX, UHTePITPeTalysi pe3y/bTaToB

4.2

AHanu3 [aHHBIX C TIOMOII[BIO 3JIEKTPOHHBIX Tab/Mil. BbIuMcieHuHe CymMbl,
cpegHero  apuMeTHUeCKOro, HaAWOOJBIIEr0 ¥  HAWMEHbBIIEro 3HaUeHWH
JMara3oHa

4.3

KOMHL}OTEPHO-MaTEMaTI/I‘—IECKI/Ie MoOe/iu. OTarbl KOMIIBFOTE€PHO-
MdaTeéMaTHU4YeCKOro MoJe/JIMpOBaHUA: TNOCTAHOBKa 3a4d4H, pa3pa60TKa MOJeJsiu,
TeCTUpOBaHHWE MOJeJH, KOMHL}OTEPHLII‘;I 3KCIIepUMEHT, daHa/IM3 pe3y/bTaTOB
MO/Je/IMPpOBaHUA

4.4

YucneHHOe pellleHre YPaBHEHUH C TIOMOIL[bI0 TIoZibopa rmapameTpa

4.5

TabmuHble (pesALroHHbBIe) 0a3bl AaHHBIX. TabuIla - TIpeicTaBeHHe CBeeHHA
00 ogHOTHMHBLIX 00BekTax. ITose, 3ammch. Kmtou Tabmumiel. PaboTa ¢ roTOBOM
0a3oii maHHBIX. 3arosiHeHWe 6asbl JAaHHBIX. ITOMCK, COPTMPOBKA W (UIbTPALIUS
3anuceid. 3arpockl Ha BBIOOPKY /IaHHBIX. 3arpockl C TapaMeTpaMHu.
BbIunc/isieMble T0JIsI B 3aIIpocax.

MHoroTabmuuHble 0a3bl JaHHbIX. TUIMBI CBsi3el Mexay TabmuilaMu. 3ampochl K
MHOT0Ta0/IMYHBIM 0a3aM JaHHBIX

st poBefieHNs1 eIMHOTO TOCYJapCTBEHHOT0 9K3aMeHa 1o uHdopmMaruke (fanee - EI'D mo

WHPOPMAaTHKe) UCII0/b3yeTCs TiepedeHb (KogugHrKaTop) MpoBepsieMbIX TpeOOBaHUI K pe3y/ibTaTaM
OCBOEHHsI OCHOBHOM 00pa30BaTe/ibHOM MPOrpaMMbI cpefiHero 001iero o6pa3oBaHus ¥ 3/IEMEHTOB

coiep>KaHust
ITpoBepsiemble Ha EI'D mo nHdopmatrke TpeboBaHus
K pe3y/ibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpamMMbl
cpegHero o61ero oopa3oBaHus
Kop [TpoBepsieMbie TpeOOBaHUS K MPeIMETHBIM pe3y/ibTaTaM OCBOEHHS
TIPOBEPSIEMOr0 | OCHOBHOM 0Opa3oBaTe/ibHOM IIPOrpaMMbI CpefiHero ob1iero o6pa3oBaHus
TpeboBaHUs
1. 3HaTb (MOHMMATB)
1.1 [ToHMMaHHWe OCHOBHBIX TMPUHIUIIOB yCTPOMCTBA U (PYHKIIMOHHWPOBAHUS
COBPEMEHHBIX CTal[MOHAPHBIX U MOOWIBHBIX KOMITBIOTEPOB; TeH/eHIIUMA
Pa3BUTHsI KOMIBIOTEPHBIX TEXHOJIOTHH; BJajieHHe HaBbIKaMH pabOThI C
OTIePAlIMOHHBIMA CHUCTEMaMHd UM OCHOBHBIMM BW/IJaMH TPOTPaMMHOTO
obecrieueHuss A1 pellleHWss  yueOHBIX 3a7ay 10  BbIOpaHHOM
crieLMann3anuu
1.2 Hamvuuue mipefcTaB/ieHWd O 0a30BBIX TIPUHIMIIAX OpraHU3alid U
(yHKI[MOHUPOBAHUSI KOMITbIOTEPHBIX CeTei
1.3 [ToHrMaHWe OCHOBHBIX TIPUHLIAIIOB AWCKPeTH3aldd DPa3/IUYHBbIX BHUOB
vHbopMaLn




1.4

[ToHumaHre 0a30BBIX aJTOPUTMOB 00pPAOOTKM YKMCIOBOM W TEKCTOBOU
uHpopMarmy (3amMch YKCeT B TIO3UIMOHHOM CHUCTEME CUHMCJIeHHs,
JeTMMOCTD 1ie/IbIX UHCeNT; HaXOXKAEHHe BCeX MPOCTHIX UUCeN B 3a/JaHHOM
Juamna3oHe; o00paboTka MHOrOpa3spsifHBIX —LIe/IbIX UHCesT;  aHalu3
CUMBOJIbHBIX CTPOK U [JPYTHIX), aITOPUTMOB TIOMCKA U COPTUPOBKH

1.5

3HaHWe (YHKIMOHA/IbHbIE BO3MOXXHOCTH WHCTPYMEHTA/IbHBIX CPEJ/ICTB
cpefbl pa3paboTKu

1.6

BnajeHre OCHOBHBIMU CBeIEHHUSIMH O 0a3aX [JaHHBIX, WX CTPYKTYpe,
CpeZiCTBax CO37IaHHUsI U pabOThI C HUMH

1.7

[ToHMMaHHe BO3MOKHOCTEM U OrPaHUUEHHUN TeXHOJIOTUW MCKYCCTBEHHOTO
VMHTE/JIEKTa B Pa3/MUHBIX 00/acTsAX; Ha/IWuhe TIpe/CTaBlIeHud 00
WCIO0/Ib30BaHMM ~ UH(OPMALIMOHHBIX ~ TEeXHOJOTHMH B Pa3/IMUYHBIX
rpodeccuoHabHBIX chepax

1.8

BnajeHve TeopeTUUeCKWM amrmaparoM, I103BOJISIFOIIUM  OCYLeCTBSTh
rpe/iCTaB/eHUe 3a/laHHOr0 HaTypajbHOIO0 YMC/IAa B Pa3/IMYHBIX CHUCTEMax
CUMC/IEHUS; BBITIOJHATL TIpeoOpa30BaHUs  JIOTMUECKUX BbIPAyKEHHH,
WCIIO/b3YysI 3aKOHBI a/nreOphl JIOTUKH; OMpeAessTh KpaT4alIlivil MyTb BO
B3BellleHHOM Trpade U KO/MMYECTBO TMyTel MeXJy BepLIMHAMU
OpPUEHTHPOBAHHOT'0 aLIMK/IMUecKoro rpaga

YmeTb

2.1

YMeHue WUCNOAb30BaTh KOMIIBIOTEPHO-MaTeMaTUyecKue MOJenu Jis
aHa/mM3a 0O0BEKTOB U TPOLeCCOB: (hOPMYJIMPOBATH Lie/Ib MOJe/TMPOBAHUS,
BBITIOJIHATE aHaIu3 pe3y/bTaToB, MOJYYEHHbIX B XO/e MO/e/IWpOBaHMUS;
OLleHMBaTh a/eKBaTHOCTb MO/l MOJE/UPYeMOMYy OOBeKTy WM
TrpoLiecCy; Mpe/CTaB/sATh pe3y/bTaTbl MOJE/INPOBAaHNS B HaIJIJHOM BHU/e

2.2

YMmeHue kjmaccM(UUMPOBaTH OCHOBHBIE 33/lauyd  aHaiv3a JaHHbIX
(mporHo3upoBaHue, K/1accuukarus, KJ/lacTepu3aLiys, aHam3
OTKJIOHEHWM); MOHUMAaTh I10C/1e/|0BaTe/IbHOCTh pellleHds 3a/ay aHaiv3a
JAHHBIX: COOp MEePBUYHBIX [JAHHBIX, OYMCTKA U OL[eHKA KauecTBa /IaHHBIX,
BbIOOp ¥ (WIM) TIOCTpOEHHWEe Mofenu, TpeoOpa3oBaHUe JAHHBIX,
BH3ya/iM3alus JaHHbIX, MHTepIpeTaLys pe3yibTaToB

2.3

YMeHue oripefiesisiTb UHPOPMAIIMOHHBIA 00beM TEeKCTOBBIX, TpaduyuecKrx
Y 3BYKOBBIX [JaHHBIX I1PY 33/laHHBIX NlapaMeTpax JUCKpeTH3alui. YMeHue
oTipe/ieNiATh CPeIHIOK CKOPOCTH Iepe/iauu laHHbIX, OLIeHUBAaTh N3MeHeHHe
BpeMeHH Tepesiauy Npy M3MeHeHUH MH(OpMalMOHHOT0 00beMa /JaHHbIX U
XapaKTepUCTHK KaHasa CBs3U
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YMeHHe CTpPOWTH KO/, 00ecrieurBaroIyii HAWMEHBIIYI0 BO3MOXKHYIO
CPeJIHION0 [I/TMHY COO00I{eHHsI TIPY U3BeCTHOM YacTOTe CUMBOJIOB

2.5

YMeHre WCII0/Ib30BaTh TIPU peIIeHWH 3a/lad CBOMCTBA TIO3ULMOHHOU
3aMyCy YKCes, aJTOPUTMbI TIOCTPOEHUS 3alvCH UYMCla B TO3ULIMOHHOMU
cUCTeMe CYMC/IeHHUsl C 3a/laHHbIM OCHOBaHMEM U TOCTPOEHUSI UHcja TI0
CTPOKe, CoJiep)Kallled 3amuch 3TOr0 uuc/ia B TO3ULMOHHON CHCTeMe
CUMC/TEeHUs] C  3a/laHHBIM  OCHOBAHWEM;  yMeHWe  BBITIOJHSTD
apumeTHUeCKre orepaliy B MO3ULIMOHHBIX CUCTeMaX CUMC/IeHUS

2.6

YMeHue CTPOUTL JIOTUYECKOE€ BbIpDAK€HHE B I,Z[I/IB'I:I-OHKTI/IBHOI\/JI nu




KOHBIOHKTMBHOW  HOPMa/bHBIX ¢opMax [0 3afJaHHOW  Tabmuie
WUCTUHHOCTH;  HWCC/IeoBaTh  00/IaCTh  WMCTUHHOCTU  BBbICKA3bIBaHUS,
cojiep>Kalliero rnepeMeHHble; pellaTb HeC/0XKHbIe JIOTUUeCKue ypaBHeHUs!

2.7

YMeHue pelllaTh aJTOPUTMUYECKHE 3a/laud, CBs3aHHbIE C AaHAIM30M
rpadoB (3alauM TMOCTPOEHUS OMTUMA/ILHOTO IMyTH MEXAY BepIIMHAMH
rpacda, omnpeziesieHUsT KOJIMUECTBA PA3/IMUHBIX MyTel MeXy BepIIdHAMU
OPUEHTUPOBAHHOTO al[UK/IMYeCcKoro rpadga)

2.8

YMeHure UCII0/1b30BaTh JjepeBbsl NIPY aHau3e U MOCTPOeHUH KOJO0B U IS
Tpe/iCTaB/eHNss apu(pMeTHUYeCKUX BbIDAKEHUM, TIpU pelleHuH 3ajad
MIOWCKA U COPTHMPOBKH; YMeHHe CTPOMTH JlepeBO WIPhl M0 3a/laHHOMY
a/iropuTMy; pa3pabaThiBaTb M 0OOCHOBBIBATH BHIMTIPHIIIHYIO CTPATErHiO
UTPbI

2.9

YMeHMe aHa/lM3UpOBAaTh aAITOPUTMBI C  UCIIO/Ib30BaHUEM  Tab/ML]
TPaCCUPOBKY; OTpefieaTh 0e3 MCI0/b30BaHUs KOMITbIOTepa pe3y/IbTaThl
BBITIOJTHEHUST HEC/IOXKHBIX TPOrPaMM, BK/TIOUYAIOLIUX LIUK/Ibl, BETBJIEHUS U
TIOATIPOrPaMMBI, TIPH 3a[JaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHue omnpefienaTh CAOXKHOCTb M3y4aeMbIX B Kypce 0a30BbIX
aJrOpUTMOB (CYMMHMpOBaHHe 3/IeMEHTOB MacCHBa, COPTHMPOBKA MacCHBa,
nepeOOpHbIE arOPUTMbI, [BOWUHBIA TIOUCK) U TIPUBOJUTH TIPUMEPLI
HEeCKOJIbKUX airOpPUTMOB Pa3HOM CJIOXKHOCTH [i/1s1 pellieHUs OAHOM 3a/jauun

211

BrazieHue yHUBEPCAbHBIM ~ SI3BIKOM TIPOTPAMMMPOBAHUS  BBICOKOTO
ypoBHs (ITackane, Python, Java, C++, C#), nipecTaBieHUsIMUA O 6a30BBIX
TUIMAaxX JIaHHbIX U CTPYKTYpax JAHHBIX; YMEHHE WCIO/b30BaTh OCHOBHBIE
yMpaB/sOLUMe  KOHCTPYKILIMH,  yMEeHWe  OCYIIeCTB/ISATb  aHaju3
TIPe/IJIOYKEHHOM TIPOrPaMMbI: OTPe/IeNIATh Pe3y/IbTaThl PAOOTHI POrPaMMBI
MPYU  3aJIaHHBIX MCXOJHBIX JAHHBIX; OIpPEeJeATh, MPU KAKMX HCXOJHBIX
JAHHBIX BO3MOXXHO TIOJTyYe€HHE YKa3aHHBIX pe3y/bTaTOB; BBIAB/ISATh
JlaHHbIe, KOTOpble MOTYT TPUBECTH K OLIMOKe B paboTe MpPOrpaMMBbI;
(bopMy/TMpOBaTh MPe/I0KEeHUs TI0 YIyUIIeH|I0 TPOrPaMMHOTO0 Ko/ia

2.12

YMeHMe peanu30BbIBaTh Ha BbIOpaHHOM [yl WU3YyYeHHs  Si3bIKe
rporpaMMHpoBaHus Bbicokoro ypoBHs (Ilackanb, Python, Java, C++, C#)
THUIOBBIE aMTOPUTMbI 00PabOTKM UKCes, YHUCIOBBIX M0C/Ie0BaTe/IbHOCTeH
M MacCUBOB: TIpe/CTaB/ieHMe uucia B BHje Habopa TMpOCTHIX
COMHOXXUTeJIeH; Haxo)KJeHWe MaKCHManabHOW (MUHHMMAabHOW) LUQpEI
HaTypaJbHOTO UMCJIa, 3alTMCAHHOTO B CHUCTeMe CUMC/IeHHUs] C OCHOBaHUEM,
HerpeBblIarOM ~ 10;  BbuMcieHue O00OOIEHHBIX  XapaKTePUCTUK
3/IeMEHTOB MacCHBa WM YKMC/IOBOM TIOC/e[0BaTeNlbHOCTH (CYMMBI,
Npou3BeJieHns1  CpeJjHero  apyu(MeTHYecKoro, MHHAMANbHOTO U
MaKCHUMa/IbHOTO 3/IeMeHTOB, KOJIMUeCTBa 371eMeHTOB, Y/IOBJIETBODPSIIOILNX
33/laHHOMY  YCJ/IOBHIO); CODTHMPOBKY 3/IeMEHTOB MacCHBa; yMeHHe
UCIOJ/Ib30BaTh B TIPOTrpaMMax JlaHHble pa3/MYHBIX TUIIOB C YUYETOM
OrpaHWYeHUI Ha AMana3oH WX BO3MOXKHBIX 3HAueHWH, MPUMEHSTh IpU
pellleHuH 3afiay CTPYKTYPhl JaHHBIX (CTIMCKH, CIOBAapH, CTE€KH, Ouepeiy,
JlepeBbsi); TPUMEHSITh CTaH/apTHbIe U COOCTBEeHHbIE TMOAIPOrPaMMBbI st
00paboTKM UMC/IOBBIX JAAHHBIX U CUMBOJIHBIX CTPOK; MCIIO/Ib30BaTh IMPU
pa3paboTke mporpaMm OHUOIHMOTEKH MOATIPOrPaMM; YMeHUe HCII0/Ib30BaTh
Cpe/iCTBa OT/IaJKH IPOTPaMM B Cpe/ie TIPOrpaMMUPOBaHUS

2.13

YMmeHue HCII0/Ib30BATh 3JIEKTDOHHEIE Ta6]'II/IL[BI A dHaJ/I134,




npejcTaB/ieHUss U 00pabOTKM AAaHHBIX (BK/IFOUasi BBIOOD ONTHMAbHOTO
pelieHusi, MoA00p JIMHUM TPEH/a, pelleHre 3ajau MPOTHO3UPOBaHUs);
yMeHHe WCIIO/Ib30BaTh TaO/MUuHbIe (peNslroHHBble) 0a3bl JAHHBIX U
CTPABOYHbBIE CUCTEMBI

2.14

YMeHue opraHu3oBbIBaTh JIMYHOE WH(GOPMAlLMOHHOE TMPOCTPaHCTBO C
WCMO/b30BaHMEM  Pas3/MuUHbIX  CPeACTB  LIM(GPOBBIX  TEXHOJIOTHIA;
MOHUMaHKe BO3MOXXHOCTEM LIU(PPOBBIX CEPBUCOB IOCYAaPCTBEHHBIX YCIYT,
1ppPOBLIX 0Opa30BaTeTHHBIX CEPBUCOB

[TepeueHnb 3/1eMeHTOB COZieprKaHus, IpoBepsieMbix Ha EI'D
1o uHhopmMaTHUKe

Koz

[TpoBepsieMblii 3/1eMEHT COZlepKaHusI

Lludposasi r(paMOTHOCTb

1.1

OCHOBHbIE TEH/IEHIIUY Pa3BUTHSI KOMITLIOTEPHBIX TEXHOIOTUM. [1apasienbHbIe
BbIUKC/IeHUsI. MHOTOTIPOIL[eCCOPHBbIE CUCTeMBI. PacripesiesieHHbIe BEIUMC/TUTE/TbHBIE
CUCTeMbI U 00paboTKa OO0JBINX JJaHHBIX

1.2

[TpyHLIMIIBI TOCTPOEHKSI U arrapaTHble KOMIIOHEHThI KOMIbIOTEPHBIX ceTeld. CeTeBble
nporokosisl. Cetrb MHrepHer. Appecauyus B cetu IHTepHer. IIpoTOKO/BI CTeka
TCP/IP. Cuctema goMeHHbIX MMeH. Paszenenuve IP-ceTm Ha mozceTu C TNOMOLBIO
MacoK ToficeTeun

1.3

QaiinoBass cucrema. Ilouck B (aiinoBoid cucteme. IIpUHIMIBI pa3MelleHUs] U
MMeHOBaHUs (ailyioB B AonroBpeMeHHOW namsiTH. II1abGnoHbI fjisi OmucaHUs TPYIIT
(atinos

1.4

CKOpOCTb Tepefjauu JaHHbIX. 3aBUCUMOCTb BpeMeHU repejiaud 0T MH(GOPMAaLIMOHHOTO
obObeMa JJaHHBIX U XapaKTepUCTHK KaHasa CBSI3U

1.5

[[IudpoBanue gaHHbIX. CUMMeTpPUYHble W HecuMMeTpuuHble MIMGPEL. [ndps
nipoctoii 3amensl. [ugp Lesaps. [udp Bukenepa. Anroputm mmdposanusi RSA

1.6

Kozpl, mo3Bosisitoliiie 0OHApPY)KMBAaTb M MCIIPAB/ISATh OLIMOKH, BO3HHUKAIOIIME TPH
repejavue AaHHbIX. PaccrosHre XsMmMuHra. KoaupoBaHWe C TOBTOpeHHEM OHTOB.
Kopawl XsmmuHra

TeopeTryeckrie 0OCHOBbI MH(POPMAaTHKH

2.1

[IBonuHOe KogupoBaHue. PaBHOMepHble M HepaBHOMepHble KOZbl. JleKoAupoBaHHe
CoO0OIIeHnH, 3alMCaHHBIX C TIOMOINBI0O HEepaBHOMEPHBIX KOZOB. YcioBue PaHo.
[TocTpoeHre 0JHO3HAYHO JEKOMPYEMBIX KOZOB C IOMOILBIO lepeBa

2.2

TeopeTnueckue MOAXOAbI K OLleHKe KOWuecTBa MHGopMaLuu. EnuHuLbl n3mepeHus
KonuecTBa MHpopMalvi. AnaBUTHBIN NMOAXO0 K OLIeHKe KOIryecTBa MH(OpMaLUH.
3aKkoH afauTUBHOCTH MH(popMauuy. @opmyna Xaptau. IHGopmarus ¥ BepoSITHOCTb.
®opwmyna [IlenHOHa

2.3

CucTeMbl curciieHus. Pa3BepHyTasi 3amucCh T1e/TbIX U JPOOHBIX UHCesT B MO3UITMOHHOMN
cucteMe cumciieHusi. CBOMCTBA MO3WLMOHHOM 3alMCH YMC/Ia: KOIWUYeCcTBO LU(p B
3aMucH, MPU3HAK JeJIUMOCTA YMC/Ia Ha OCHOBaHHE CHUCTEMbI CUMC/IeHHUs. AJITOPUTM
repeBo/ja 1eJI0r0 4uc/aa U3 P-MUHOM CUCTeMbI CUMC/IEHUS B [IeCAITUYHYIO. ANTOPUTM




repeBo/la KOHeUHOW P-muHOW gpobu B fecaTHUHyl0. AJTOPUTM IepeBoja LieJIoro
yuc/ia W3 JIeCAITUYHOM CUCTeMbl cuucieHusi B P-nunyro. IlepeBos KoHeuHOU
JecaTuuHoN fgpobu B P-munyto. [IBomuHasi, BOCbMepHUHas U IIeCTHaZLlaTepuyuHast
CUCTEMBbl CUMC/IEHUs, CBSI3b MeXAy HUMU. ApudMeTHyeckue onepauydd B
MO3ULIMOHHBIX CUCTeMaX CUMC/IeHUS

24

TpouuHasi ypaBHOBellleHHasi CHUCTeMa CUMC/AeHHs. [IBOUYHO-/lecsiTUYHas CUCcTeMa
CUUC/IEHUS]

2.5

KomupoBanue TtekctoB. Koaupoka ASCII. OpHobaliTHble KOAMpPOBKUA. CTaHAapT
UNICODE. Koguposka UTF-8. Oripegenenre nH$OPMaLOHHOTO 00beMa TEKCTOBBIX
coo0b1ieHui

2.6

KopupoBanue w3o0pakenud. OrjeHKa HWH(POPMAIMOHHOTO 00OBeMa rpaduuecKux
JIAHHBIX TIPH 3a[laHHBIX pa3peleHrur W TIyOuHe KOAWpOBaHWs I[BeTa. lIBeTOBbIe
MO/IeJIH.

KoaupoBanue 3Byka. OrjeHKa HWH(OPMaIMOHHOTO 00BEMa 3BYKOBBIX JIaHHBIX TPH
3a/IaHHBIX YaCTOTe JUCKPeTH3aluU U Pa3psiIHOCTH KOJUPOBaHMUS

2.7

Anrebpa noruku. [ToHsITHe BbICKa3biBaHUs. Bricka3biBaTenbHbIe (hOPMBI (TIpeAUKATHI).
KBaHTOPBI CYIIIeCTBOBaHUS U BCEOOII[HOCTH.

Jloruueckuie oriepauy. Tab/HIbl UICTUHHOCTH. JIornueckre BhipaykeHUs. JIornueckye
TOXJecCTBa. JIornueckue onepalyy 1 orepaLyy HaJi MHOXKeCTBaMHU.

3aKoHbI anrebpbl JTOTUKA. JKBUBA/IEHTHBIE ITPe00pa30BaHUs IOTUUECKUX BhIpaXKeHHUH.
Jlornueckue ypaBHeHHUsI U CUCTEMbI YpaBHEHUI.

Jlornueckue QyHKLMU. 3aBUCMMOCTb KOJIMUECTBa BO3MOXKHBIX JIOTUYECKUX (PYHKLIWN
OT KO/IMYeCTBa apryMeHTOB.

KaHoHuueckue (opMbl JIOTMUeCKUX BbIpaXKeHUN

2.8

COBep]_HEHHbIe JAWU3BIOHKTHBHBIE KOHBIOHKTHBHBIE HOPMAJ/IbHbBIE (bOprI, a/ITOPUTMBEI
UX ITOCTPOEHMA 10 Ta6111/11_[e HMCTHUHHOCTHU

2.9

Jlornueckre  5/ieMeHTBI B COCTaBe  KomrmbioTepa. Tpurrep. Cymmarop.
MHoropaspsigHeii  cymmarop. [locTpoeHre cxeM Ha JIOTMUECKUX 3jeMeHTax Mo
33/laHHOMY JIOTUUECKOMY BBbID@&KeHUIO. 3arucChb JIOTUYECKOTO BbIDAKEHUsI 110
JIOTUYeCKOH cxeMe

2.10

Mopgenu wu wmopenuvpoBaHue. llenmu MopgenupoBaHus. AIeKBaTHOCTb  MOZeEIU
MoJiesiipyeMoMy 00beKTy wiu npotieccy. @opmManu3aiys pUKIaJHbIX 3a/ay.
[TpencraBneHue pe3y/bTaTOB MO/IEIMPOBAaHUS B BHjE, YJOOHOM [jisi BOCIIPUSTHS
yesioBeKOM. ['padriueckoe npe/icTaB/ieHre AaHHBIX (CXeMbl, TaO/IULIbI, TpaduKm).

2.11

[IpeacraBneHye 1ie/bIX YMCeS B MaMsTH KOMIbIOTepa. OrpaHUUeHHOCTh [uara3oHa
yuce/l NP OrpaHUYEHUM KOJMYecTBa pa3psifioB. [lepermosiHeHWe pa3psiiHON CETKHU.
be33HakoBbIe U 3HAKOBbIe JlaHHBbIe. 3HAKOBBIM OUT. [JBOMUHBIN [JOTIOIHUTE/TBHBIN KO/,
OTpULiaTe/bHBIX YKCe/I.

[To6uToBBIe JIoTMUeCKHe omepalyu. Jloruueckuii, apudMeTHUecKuil U LUKTUUeCKUi
capury. [ITudpoBaHure ¢ MOMOIIBIO TOOUTOBOM orepaluy "uckmovaroriee UJIN"

2.12

[IpencraBneHue BellleCTBEHHBIX YKMCe/ B MaMSITM KOMIIbIOTepa. 3Haualjasi 4acTb U
MOpSiZIOK uucsia. /luara3oH 3HaueHWM BelljeCTBeHHBIX uuces. [IpobieMbl XpaHeHUs
BEllleCTBEHHbIX YMCeJ, CBSi3aHHble C OrpaHWYeHWeM KOJIMYecTBa Ppas3psiioB.
BebirnosHeHWe ormepalyii C BeljeCTBeHHBIMH UHC/IaMH, HAKOIUIeHHe OIIMOOK TpHu
BBIUMC/IEHUSIX




2.13

I'padsl. OcHoBHbIe NOHATHUA. Bugpl rpados. Onucanve rpagoB C MOMOILBIO MaTpUL]
CME)XHOCTH, BeCOBBIX MaTpHll, CIMCKOB CMeXHOCTU. PellileHHe alropuTMHUYeCcKUx
3a7lay, CBSI3aHHBIX C aHa/M30M TpadoB (MIOCTPOEHHE ONTUMAJBHOTO TYTU MEXIY
BeplLIMHaMU Tpada, orpesiesieHre KOJMUeCTBa pas3/IMyHbIX MyTel MeXXAy BepIIMHaMu
OPHEHTUPOBAHHOTO aIUK/IMUeCcKoro rpaga)

2.14

HepeBbsi. bunapHoe gepeBo. [lepeBbsi moucka. CrocoOsl 00xoma  [JepeBa.
[IpencraBneHve apvdMeTHyecKuX BbIpakKeHW B BHje JepeBa. lcrnosb3oBaHue
rpadoB ¥ ZiepeBbeB NP OMMCAaHWK 0OBEKTOB U TIPOLIECCOB OKPY’KaroIIero Myupa

2.15

JIUcKpeTHble UIpbl [IByX WIPOKOB C TOAHOM HHGopmauueii. ITocTtpoeHue [fepeBa
riepebopa BapMaHTOB, OIMCAHUE CTpPaTeruu Urpbl B TabMMyHOM popme. BhMrphIliHbIe
Yl TIPOUTPBILLIHbIE TIO3UL{MHU. BBIMTPHIIIHEIE CTpaTeruu

2.16

CpeacTBa MCKYCCTBEHHOTO WHTesIeKTa. VaeHTUGhUKAIUS U TIOMCK W300pakKeHMUH,
pacrio3HaBaHue Jll. VIcriosib30BaHWE METOJOB HWCKYCCTBEHHOTO WHTe/UIeKTa B
oOyyarorux cucremMax. VICmonb30BaHHWEe MeTOZOB HMCKYCCTBEHHOTO HWHTEJIEKTa B
poboTtoTexHuKe. ViHTepHeT Belrieil. HelipoHHbIe ceTH

ANTOpUTMBI U IPOTrPaMMUPOBAHUE

3.1

dopmanu3aiys NoHATUS anropyuTMa. MaiiimHa ThlopUHra Kak YHHUBepca/bHasi MOJiesTb
BBIUKUC/ICHUH

3.2

OtleHKa C/I0)KHOCTH BBIYMC/IEHWHA. Bpemsi paboThbl 1 00beM UCIO/b3yeMOol MaMsITH, UX
3aBHCUMOCTb OT pasMepa MCXOJHBIX JaHHbIX. OLleHKa aCUMIITOTUYEeCKON C/I0’KHOCTH
aJITOPUTMOB. AJITOPUTMBI TIOJTMHOMMAIBHON C/I0XKHOCTU. [lepeGopHbie alropuTMBbL.
[TpyvMepbl pa3nUuHbIX aArOPUTMOB pelleHus] OJHOM 3ajaud, KOTOpble KMeEHT
Pas/IMYHYI0 CJIOKHOCTh

3.3

OnpezeneHrie  BO3MOXKHBIX — pe3y/bTaTOB  pabOThl  TMPOCTEMIIMX  aJIrOPUTMOB
yrpaB/eHus] HWCIOJHUTeNSIMA M BBIUMC/IUTENbHBIX aJroputMoB. OrmnpeseneHve
WCXO/IHBIX JIaHHBIX, TIPU KOTOPBIX a/ITOPUTM MOXKeT aTh TpebyeMblil pe3yibTar

3.4

AnroputMmbl 06pabOTKM HaTypasIbHBIX YKMCeJ, 3alMCaHHBIX B MO3UIIMOHHBIX CUCTEMAaxX
CcuMcieHus: pa3breHye 3aMyCy YKC/Ia Ha OT/e/bHbIE IUQPhI, HAXOXKIEHUEe CyMMbI U
rpou3BeieHys LIUGP, HaXO0XK/JeHHe MaKCUManbHOW (MUHUMaIbHOW) 1U(pHI.
I[NpescraBnenye yrcia B BUzie Habopa MPOCTBIX COMHOKUTeNed. AITOpUTM OBICTPOTO
BO3Be/IeHHsI B CTereHb. [10MCK MPOCTBIX YucCeN B 3a[JaHHOM JMaria3oHe C TIOMOII[BIO
anropvTtMa "peiiieTo parocdeHa”

3.5

MHoropa3psifiHble 1ieJible YMC/ia, 3a7jaud AJIMHHON apudMeTUKH

3.6

S3bik mporpammupoBanusi (Ilackanb, Python, Java, C++, C#). Tumbl JaHHBIX:
LleJIOUMC/IeHHbIe, BellleCTBeHHbIe, CUMBOJIbHbIE, jJoruueckve. BeTtBnenus. CroxHbie
ycnoBust. LIukiel ¢ ycnoBueMm. LIMK/bI 110 mepeMeHHOM.

OOpaboTka [JaHHBIX, XpaHALUXCS B (aisax. TekcToBple U ABOUYHBIE (halibI.
daitnioBble repeMeHHbIe ((haiioBbie yka3aTenu). UteHue 13 (paiisa. 3anuch B ¢aii.
Pa3buenve 3azaun Ha Tmof3ajaud. [loarporpammbl (TiporieAypbl U (YHKIUH).
Hcrosib30BaHUe CTaHAAPTHOW OMOIMOTEKH S13bIKA TIPOTPaMMUPOBAHKS

3.7

Pekypcusi. PekypcuBHble mipouiefypbl M (yHKUuM. Kcrnonb3oBaHue cTeka /st
OpraHu3al peKypCUBHBIX BbI30BOB

3.8

UucneHHele MeToAbl. TouHoe W TIpUOMKEeHHOEe pelleHWs 3ajaud. YucaeHHOe
pellieHHe ypaBHEHUM C MOMOIIbIO TIoZibopa napameTpa. Yuc/ieHHble MeTO/IbI pelleHus




ypaBHeHMi: MeToJ, Tiepebopa, MeTOJ, TIONOBHHHOTO JeneHusi. [IpubmikeHHOe
BbIUMC/IEHWE [IJTMH KPUBBIX. BbIuncieHue moujazei GUryp C rnomoLbl0 YMC/IeHHBIX
MeTOoZloB  (MeTOZ TPSIMOYTOJIbHUKOB, MeTof Tparenuii). [loMck Makcumyma
(MMHMMYyMa) (PYHKLIMW OZHOM ITepeMeHHOM MeTOJ0M MOJIOBUHHOTO Jle/IeHUs

3.9

O6paboTKa CUMBOJIbHBIX Z@HHBIX. BCTpOeHHbIe (PYHKIMU SI3bIKA MPOrPaMMHPOBAHUS
[t 00paboOTKM CHMMBOJIBHBIX CTPOK. ANTOpPUTMBI 00pabOTKHM CHUMBOJIBHBIX CTPOK:
TMOZICUeT KOJIMUeCTBa TOsIB/IeHWI CUMBOJIA B CTPOKe, pa3bueHHe CTPOKHM Ha CJIOBa T10
npoOeslbHBIM CUMBOJIaM, TIOWCK TIOACTPOKWM BHYTPH [JAHHOW CTPOKH, 3amMeHa
HalJIeHHOW TIO/ICTPOKM Ha APYTYyI CTPOKY. ['eHepalysi BCeX CJIOB B HEKOTOPOM
andaBuTe, y/OBIETBOPSIIOIIMX 3a/laHHBIM OrpaHuyeHusiM. [IpeoOpa3oBaHue uucsia B
CUMBOJIbHYIO CTPOKY U 006paTHO

3.10

MaccuBbl 1 TIOC/Ie/JOBaTebHOCTH YKces. BuruncieHrne 06001eHHbIX XapaKTepUCTUK
3JIEMEHTOB MacCHBa WIM YMCJIOBOU IOC/Ie[0BaTeIbHOCTA (CyMMBI, IIPOM3BeJleHus,
CpeHETO0 apu(pMeTUUeCcKOro, MHWHMMA/JbHOTO M MaKCHMMalbHOIO 3JIeMEHTOB,
KOJIMYEeCTBA 3/IEMEHTOB, Y/OBIETBOPSAIOIIUX 3a/JaHHOMY YC/IOBUIO). JIMHEHHBIN MTOMCK
3a/IlaHHOTO 3HaueHUsi B MacCHBe. ANTOPUTMbI PabOTBI C 3/IeMeHTaMHd MacCHBa C
OJJHOKPaTHBIM IIPOCMOTPOM MaccuBa. COpTHpOBKa OJHOMepHOro maccusa. [Ipoctele
METOZIbl COPTUPOBKMU (MeTo[| My3bIpbKa, MeTO/ BbIOOpa, COPTHUPOBKA BCTaBKaMM).
CoprtupoBka ciausiHueM. bBbicTpasi coptupoBka MaccuBa (anroput™ QuickSort).
JIBOMUHBII [TOMCK B OTCOPTHPOBAHHOM MacCHBe

3.11

[IByMepHble MacCUBBI (MaTpHLbl). ANTOPUTMbI 00pabOTKH ABYMEPHBIX MacCCHUBOB:
3aroJiHeHre [JBYMEPHOTO YMC/IOBOTO MacCHhBa IO 3a/laHHBIM TIpaBWIaM, TTOUCK
3/IeMeHTa B [IByMEDHOM MacCCHBe, BbIUMC/IeHHe MakKCMMyma (MUHHMyMa) U CyMMbI
3/IEeMEHTOB [JByMEDHOTO MaCCHBa, IEPeCTaHOBKA CTPOK M CTOJOIIOB [BYMEPHOTO
MaccuBa

3.12

CsoBapy (accolMaTHBHBIE MacCCHMBBI, OTOOpakeHWs). X3II-Tabmumibl. IlocTpoeHue
asihaBUTHO-YACTOTHOTO CJI0Bapsl A1JIs 33/laHHOTO TeKCTa

3.13

Creku. AHanu3  TIPaBUBHOCTM  CKOOOYHOTO  BBIDWKEHHs.  BbluncieHue
apubMeTHUeCKOro BbIpaXkeHHs, 3alMCaHHOTO0 B MOCTGUKCHOM ¢opme. Ouepeau.
Vcrnosib30BaHye ouepe/y [/ BpeMeHHOT'0 XpaHeHUsT JaHHbIX

3.14

AnroputMmsbl Ha rpadax. [TocTpoeHre MUHHMMaIbHOIO OCTOBHOTO JlepeBa B3BeIleHHOI 0
CBSI3HOTO HEOpUeHTHMpOBaHHOro rpaga. KomuuecTBO pasnuuHbIX IyTeld Mexzay
BepIIMHAM{ OPYEeHTUPOBaHHOTIO allMK/INYecKoro rpada. Aaroputm [elkcTpbl

3.15

HepeBbsi. Peanusairiist JepeBa C TOMOIIBbIO CCBUIOUHBIX CTPYKTYp. JIBOMUHbBIE
(buHapHbIe) [nepeBbs. IlocTpoeHue jfepeBa [ji  3aJJAHHOTO apU(PMeTHUECKOTO
BbIpa)XeHHUsl. PeKkypcuBHbIE anropuTMbl 00Xoja [JepeBa. VIcro/nb30BaHWe CTeKa U
ouepeau 11t 00Xoza fiepeBa

3.16

[uHamMuueckoe NpOrpaMMHpOBaHMe KaK MeTOJ, pelleHusl 3ajad C COXpaHeHHeM
NIPOMEXXYTOUHBIX pe3y/bTaToB. 3ajiaud, pellaemMble C IOMOLLbIO JUHAMHUYECKOIO
MPOrpaMMUPOBaHUs: BBIUMC/IEHWE DPEeKYPCHUBHBIX (YHKLMH, MO/ACYeT KO/IWYecTBa
BapUaHTOB, 3a/jlaul ONITUMHU3aLIU

3.17

[TonsiTvie 06 06BEKTHO-OPUEHTHPOBAHHOM TPOrpaMMUpPOBaHNM. OOBEKTHI M K/IACChl.
CaoiicTBa U MeTofbl 00BeKTOB. OOBEKTHO-OPHEHTHPOBaHHbIM aHamm3. Pa3paboTka
MporpaMM Ha OCHOBe OOBEKTHO-OPUEHTUPOBAHHOTO TIOAXOZA. VIHKAmcCymsus,
Hac/ieZloBaHue, TI0JMMOpP(U3M




VHpopMaLMOHHbIe TeXHOJIOTUU

4.1

Anam3  faHHbIX. OCHOBHBIE 3a7lauyM  aHa/mM3a /IaHHBIX: TIPOTHO3MPOBAHUeE,
KnaccuduKaLus, KiacTepu3alius, aHaju3 OTKJIOHeHWH. IlociezoBaTe/bHOCTD
pellleHusi 337lauy aHa/iM3a JaHHBIX: COOp TEPBHUYHBIX JIaHHBIX, OYMCTKA WM OL|eHKa
KauecTBa JIaHHBIX, BBIOOp M (WIM) MOCTPOEHWe MOjeNv, TpeoOpa3oBaHMe [JaHHBIX,
BU3ya/M3alysl [JaHHBIX, WHTEpIIpeTauysi pe3yabTaToB. [IporpaMmHble cpeicTBa U
WHTepHeT-cepBUCHI [yii 00pabOTKU U Tpe[CTaB/IeHUs [JAHHBIX. Bosblive JaHHBIE.
MaimHHOe 00yueHue

4.2

AHanu3 aHHBIX C TIOMOIIBIO 37IEKTPOHHBIX Tab/wil. BbIunc/ieHrne CyMMBbl, CpeIHEro
aprdmMeTHUecKoro, Haubosibilero (HaMMeHbIIIero) 3HaueHus1 xara3oHa. BerurcieHve
KodpduieHTa KoOppesivd ABYX PpSAOOB JlaHHbIX. [locTpoeHHWe CTO/OUATHIX,
MUHeNWYaThIX W KPYroBbIX Auarpamm. Iloctpoenuwe rpadukoB ¢yHkuuid. Ilogbop
JUHUM TPeHjla, pellleHWe 3a/lau MPOTrHO3MPOBaHUs. PellleHre 3ajjau ONTUMU3ALUU C
TTOMOILIBIO /IEKTPOHHBIX TabJTHL]

4.3

[uckpeTu3alss Mpd MaTeMaTUUeCKOM MOJe/MPOBaHUM HelpepbIBHbIX MPOLIECCOB.
MoenpoBaHue JIBYDKEHUSI. MoienvipoBaHue OMO0JIOTHYeCKUX CUCTEM.
MaTtemaTtuueckve MoJeIM B 5KOHOMHUKe. BrlumcivrenbHble 3SKCIIEPUMEHTHI C
MogesisiMu. OO6paboTKa pe3y/IbTaTOB KCIepUMeHTa. MeTo/; HauMeHbIITUX KBaZipaToB.
OneHka UHC/IOBBIX TlapaMeTPOB  MOZeNUpyeMbIX OOBEKTOB U IPOLIeCCOB.
BoccTaHoBeHre 3aBUCMMOCTe TI0 pe3y/ibTaTaM 3KCIiepuMeHTa

4.4

BeposTtHocTHble Mogenu. Metoasl MoHTte-Kapno. MiMuTanjnoHHOe MOJe/vMpoBaHUe.
CucTeMbl MacCOBOTO 00CITY)KUBaHUS

4.5

TabmuHble (pesALOHHBIE) 0a3bl JaHHBIX. Tabiuila - TpejacTaBieHHe CBeJeHHH 00
OJHOTUMHBIX 00BekTax. ITose, 3amuch. Knrou Tabmwmipl. PaGoTa ¢ roroBoii 6a3oit
JaHHbIX. 3amojHeHHe 0a3bl JaHHBIX. [IOMCK, COPTHPOBKA U (WIbTPALUS [IaHHBIX.
3ampockl Ha BBIOOPKY JIAHHBIX. 3ampoChl C MapaMeTpaMHy. BbIuuc/sieMble TIONS B
3arpocax.

MHoroTabmuHble 6a3bl JaHHbIX. TUITBI CBsI3el MeXXAy TabmuilaMu. BHeIHU Kirou.
LlenocTHOCTD 0a3bl JaHHBIX. 3aMPOChl K MHOTOTA0IMUHBIM 6a3aM JJaHHBIX

4.6

TexcToBbIid npoLieccop. CpefcTBa MOKWCKA U aBTO3aMeHbl B TEKCTOBOM IPOLIECCOPE.
CTpyKTypUpOBaHHbIe TeKCTOBble [OKyMeHThbl. CHOCKHM, oryaBiaeHue. [IpaBusa
LUTHPOBAHKS UICTOYHMKOB 1 0opmiieHHs1 6rbmorpadryeckux CCbIoK




TEMATNYECKOE INTAHUPOBAHUE

10 KJIACC
KoinyecTrBo yacoB JJ/IeKTPOHHBIE
Ne n/n | HaumeHOoBaHMe pa3je/ioB U TeM NPOrpaMMbI KouTposbhbie | [IpakTHUecKHe (uudposbie)
Bcero ob0pa3oBare/ibHbIE
padoThI padoThI pecypcer
Pa3pen 1. IludpoBas rpaMOTHOCTH
1.1 KommnbroTep - yHUBepcasbHOe YCTPOUCTBO 00pabOTKM JAHHBIX 6 1
1.2 [TporpammHoe obecrieueHne 6 1
1.3 KowmribroTepHble cetu 5 1
1.4 WudopmarionHasi 6e301acHOCTb 7 0 2
Wtoro no paspeny 24
Pa3fien 2. TeopeTnueckue 0CHOBbI HH()OPMAaTHKH
2.1 [TpeacraBneHre MHPOPMaLIMU B KOMITbIOTEPE 19
2.2 OcHOBBI anre0OpbI JIOTUKA 14 1 1
2.3 KomnbroTepHas apudmMeTrka 7 1 1
Wtoro no paszgeny 40
Paspesn 3. AiropuT™Mel ¥ IpOorpaMMHpOBaHe
3.1 BBegieHue B mporpaMmMupoBaHue 16 1 0.5
3.2 BcrniomoratesibHble aIrOpUTMEI 8 1 2
3.3 YuicneHHbIe METO/bI 5 0 3
3.4 AnropuT™Mbl 06pabOTKM CUMBOJIBHBIX JAaHHBIX 5 0 1
3.5 AnroputMmbl 06pab0TKM MacCUBOB 10 1 3.5
Wtoro no pa3peny 44
Pa3zgen 4. UudopmanioHHbIe TEXHOIOTHH
4.1 O0paboTKa TeKCTOBBIX JOKYMEHTOB 6 1 2.5
4.2 AHanu3 JaHHbIX 8 1 3
Wroro nio pasgeny 14
Pe3epBHoe Bpems 14
OBHIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 136 11 21.5




11 K/TACC

KosmuecTBo yacos JJIEKTPOHHBIe
Ne n/mm HaumeroBanue pasje/ios u rem KoutposbHble | IIpakTHUueckue (ungposre)
NporpaMmsbI Bcero oOpa3oBaTe/IbHBIE
padoThI padoThI pecypcer
Pa3jien 1. Teopernueckue 0CHOBbI HH()OPMAaTHKH
1.1 Nudopmanys v vHGopMaLOHHBIE MPOLECChI 10 2.5
1.2 MogenvpoBaHue 8 2
Wtoro no pa3peny 18
Pa3pen 2. AaropurMbl 1 NporpaMMHpoOBaHue
2.1 O/eMeHTbl TEOPUU a/ITOPUTMOB 6 1
2.2 AJIrOpUTMBI U CTPYKTYPbI JAHHBIX 28 10
OcCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 HporpaMMHUpOBAHMSA P P 16 4.5
Wtoro no paspeny 50
Pa3pen 3. UH¢opManioHHbIe TEXHOJIO0TUH
31 KowmrmnbrorepHo-MaTemaTruyeckoe 3 )
MO/le/IMpOBaHue
3.2 basb! faHHbIX 10 4
3.3 Beb-caiiThbl 14 4
3.4 KommsloTepHas rpaduka 8 3.5
3.5 3D-MmozenupoBaHue 8 3
Wtoro no paspeny 48
Pe3epBHOe Bpems 20
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 136 0 36.5




IIOYPOYHOE IVIAHUPOBAHUE

10 K/TACC
Ko/muecTBo yacos
No Jdara J/1eKTpoHHbIe H(POBbHIe
Tema ypoka Konrtponbnbie | IIpakTuueckue
n/n Bcero U3yuyeHHsi | oOpa3oBaTe/ibHbIE PeCcypChl
paboTbI PadoThI

TpeboBaHust TEXHUKU 0€30T1aCHOCTH U https://resh.edu.ru/subject/19/

0 10/
1 TUTHeHbI 1pU paboTe ¢ KOMIbIOTepaMuy 1 1 0 0 04.09.2023

JpYTMMH KOMITOHEHTaMU L{u(pOBOro https://kpolyakov.spb.ru/scho

OKPY>KEeHUSsI ol/probook.htm
https://resh.edu.ru/subject/19/

? [TpuHIMIBI pabOTHl KOMITEIOTEPOB U 1 0 0 04.09.2023 10/

KOMITbKOT@PHBIX CUCTEM https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

3 OOMeH /1JaHHBIMH C TIOMOIIBI0 I_\I:II/IH 1 0 0 08.09.2023 10/

KoHTposiepbl BHEIIHUX YCTPONCTB https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

4 ABTOMaTHUeCKoe BbITIO/THEHHE POrPaMMbl 1 0 08.09.2023 10/

TpOLIeCCOPOM https://kpolyakov.spb.ru/scho
ol/probook.htm

OnepaTuBHas1, MOCTOSIHHAs U https://resh.edu.ru/subject/19/

. 1
c ,E[OJ'IFOBpeMEHHafI’ MamsITh KOiJTpOJIJIprI 1 0 0 11.09.2023 0/

BHEIIHUX yCTpoucTB. [Ipsimoii focTyn K https://kpolyakov.spb.ru/scho

MamMsITU ol/probook.htm
https://resh.edu.ru/subject/19/

6 CoBpeMeHHbIe KOMITbIOT@PHbIE TeXHOJIOTHUH 1 0 0 11.09.2023 | 10/

https://kpolyakov.spb.ru/scho
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https://resh.edu.ru/subject/19/10/
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ol/probook.htm

[TporpammHOe oGecrieueHrie KOMITBIOTEPOB,

https://resh.edu.ru/subject/19/
10/

7 9) 15.09.2023

Kzi’llT()bI;z:EPHHX CHCTEN 1 MODHIIbHBIX https://kpolyakov.spb.ru/scho

yerp ol/probook.htm
https://resh.edu.ru/subject/19/

. 1
3 CucremMHOe rporpaMMHoOe obecrieyeHue 15.09.2023 0/

OnepaijMoHHbIe CUCTEMBbI https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

. 7 HICTB. 1
9 YTumutel. [lpaliBepbl yCTPONCTB 18.09.2023 0/

[TapasnnenpHOe porpaMMHUpOBaHue https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

10 WHCcTan[auus v JerHCTauIsaLus 18.09.2023 10/

MPOrPaMMHOTO 00ecrieueHust https://kpolyakov.spb.ru/scho
ol/probook.htm

@aitsioBble cucTeMbl. [IpUHLIUATIBI https://resh.edu.ru/subject/19/

1 pasmelLeHnus U I/IjV[EHOBaHI/IH ¢aiinos B 99 09.2023 10/
JoJITOBpeMeHHOH naMaATH. [11aby1oHbI 715t https://kpolyakov.spb.ru/scho
ornvcaHus rpymnn ¢ainioB ol/probook.htm
o . https://resh.edu.ru/subject/19/

3akoHoaTenbCTBO Poccuiickon @enepauyu 10/

12 | B 0bnacTu mporpaMMHoro obecrieueHust U 22.09.2023 hetps://kpolyakov.spb.ru/scho

JTAaHHBIX
ol/probook.htm
https://resh.edu.ru/subject/19/

[TpUHLIMIIBI MOCTPOEHUS U armnapaTHble 10/

13 | KOMIOHEHTbI KOMITBIOTEPHBIX CeTeH. 25.09.2023

CeteBble ITPOTOKOJIbI

https://kpolyakov.spb.ru/scho
ol/probook.htm
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https://resh.edu.ru/subject/19/
10/

14 1% 25.09.202

Cers Mnreptier >09.2023 https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

15 Pa3penenue IP-ceTu Ha nogcem C 99.09.2023 10/

TIOMOLLBI0 MaCOK MO CeTen https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/
10/

16 | C 29.09.2023

CTEBOE dAMUHHCTPHpOBANHE https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

Bupp! fedarenbHOCTH B ceTU MHTepHeT. 10/

17 | CepBucel NHTepHeTa. ['ocyapcTBeHHbIe 02.10.2023 https://kpolyakov.spb.ru/scho

3/IeKTPOHHbIE CEPBUCHI U YCIIYTU ol/probook htm
https://resh.edu.ru/subject/19/
10/

18 | MadopmalroHHas 6e30MacHOCTh 02.10.2023 https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

19 BpeaoHOCHBIe TpOrpaMMHOe 0becrieyeHure 06.10.2023 10/

1 MeTo/Ibl 60pLOBI C HUM https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

20 [TpakTueckasi paboTa 1o Teme 06.10.2023 10/

" AHTUBUPYCHbIe IPOTrPaMMbI" https://kpolyakov.spb.ru/scho
ol/probook.htm

21 | OpraHu3aiysi TMYHOT0 apxuBa 09.10.2023 | https://resh.edu.ru/subject/19/
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rvHopmaly. PesepBHOe KonMpoBaHue.
[TaponbHad 3aijyra apxmusa

10/
https://kpolyakov.spb.ru/scho
ol/probook.htm

https://resh.edu.ru/subject/19/
10/

22 | 1O 09.10.2023
HpPOBAHHE AAHHBIX https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/
93 AnroputMm mmdpoBanusi RSA. 13.10.2023 10/

CreraHorpadus https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/
1

24 [TpakTHueckast paboTa 1o Teme 13.10.2023 0/

"[lIucdporaHue JaHHBIX" https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

WHdopmatiys, faHHbIe U 3HaHUS. 10/

25 U 16.10.2023
HOPMALHOHHbIE MPOLIECCI B MPHPOAE, https://kpolyakov.spb.ru/scho

TeXHUKe U 0011[eCcTBe
ol/probook.htm

HemnpepbIBHBIE U AVCKPETHBIE BeJTUUHHBI U https://resh.edu.ru/subject/19/

curHasbl. Heo6XoauMoCTh JUCKpeTU3aum

26 | uHpopmaLuy, rpejHa3HaueHHOMN /17151 16.10.2023 10/
PMAIRIH, HIPEA A o https://kpolyakov.spb.ru/scho

XpaHeHws, Tiepe/iau 1 00paboTKH B
ol/probook.htm

L[U(POBBIX CUCTEMAX

lBonuHOe KogupoBaHue. PaBHOMepHbIe 1 https://resh.edu.ru/subject/19/
97 HepaBHOMepHbIe KO/bl. [leKkofupoBaHue 10/
COOOIIeHNH, 3aMMCAHHBIX C TIOMOIIBI0 20.10.2023 | https://kpolyakov.spb.ru/scho
HepaBHOMEPHBIX KO/IOB ol/probook.htm
28 Ycnosue ®aHo. [TocTpoeHre 0HO3HAUHO https://resh.edu.ru/subject/19/
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JeKOAMPYeMbIX KOJIOB C TTIOMOLI[bIO
nepesa. I'pa An. A. MapkoBa

20.10.2023

10/
https://kpolyakov.spb.ru/scho
ol/probook.htm

EauHuUIBI B3MepeHus: KoMuecTBa

https://resh.edu.ru/subject/19/
10/

29 23?55;25;:&i:iaiifb};b;i;?j;{oﬂ « 23.10.2023 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

30 CucreMsbl CUMC/IeHUS 10/

23.10.2023 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

31 [TepeBoA, uricen U3 OAHOM CHCTEMBbI 10/

CUMCJIEHUS B IPYTYIO 27.10.2023 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

[BovyHasi, BOCbMepyUYHasi 1 10/

32 Z;ZH;'SE?EII;;TH CHCTEMDI CHHCIICHHA, 27.10.2023 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

IlBovyHasi, BOCbMepUYHast U 10/

33 iZZZH;Qiz;eii;};aﬂ CHCTEMBL CHHCIICHI, 06.11.2023 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

[BovyHasi, BOCbMepyUYHasi 1 10/

34 E;ZZH;'gia;;ij;;aﬂ CHCTEMBL CHICTICHI, 06.11.2023 | https://kpolyakov.spb.ru/scho
ol/probook.htm

35 ApudmeTtnueckue onepanuy B https://resh.edu.ru/subject/19/

TO3ULIMOHHBIX CUCTEMAaX CUMC/IeHUS 10.11.2023 | 10/
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https://kpolyakov.spb.ru/scho
ol/probook.htm

TponyHas ypaBHOBellleHHasi CUCTeMa

https://resh.edu.ru/subject/19/
10/

3 CUHC/IeHUs 10.11.2023 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/
10/

37 JIBOMHHO-ARCATHNHAS CHCTEMA CHHCIICHH 13.11.2023 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

38 KoarpoBaHue TeKCTOB 10/

13.11.2023 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

39 PacTpoBoe KoJupoBaHUe U300paXkeHui 10/

17.11.2023 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

[TpakTueckasi paboTa o teme 10/

40 F’g:g;g:ﬁ;?;; Fp— 17.11.2023 | https://kpolyakov.spb.ru/scho

ol/probook.htm
LIBeToBBIe MOfIeU. BekTOpHOE https://resh.edu.ru/subject/19/

41 KozrpoBaHue. @opmarsl (aiinos. 10/

TpéxmepHas rpaduka. PpakTanbHast 20.11.2023 | https://kpolyakov.spb.ru/scho
rpacduka ol/probook.htm
KopgupoBanue 3Byka. OlieHKa https://resh.edu.ru/subject/19/

42 MHGOPMALIMOHHOTO 00béMa 3BYKOBBIX 90.11.2023 10/

AaHHBIX IIPpX 3dJaHHBIX YdaCTOTe

https://kpolyakov.spb.ru/scho
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[VCKpeTU3aLuM 1 pa3psiiHOCTU
KO/IUPOBaHUs

ol/probook.htm

[TpakTHueckast paboTa 1o Teme

https://resh.edu.ru/subject/19/
10/

43 " [TucKpeTU3arys 3ByKOBoM nHMopMarn" 24.11.2023 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

5 10/

a4 OcroBbT arebpe! 0rHKH 24.11.2023 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

45 Jlornueckue oneparuu. Tabu1bl 10/

HWCTUHHOCTHU 27.11.2023 | https://kpolyakov.spb.ru/scho
ol/probook.htm

Jlornueckuie BelpaxkeHusi. Jloruueckue https://resh.edu.ru/subject/19/

46 TOXZecTBa. [JoKa3aTesbCTBO JIOTUYeCKUX 10/

TO>KJECTB C ITOMOII[LIO TabJIHI] 27.11.2023 | https://kpolyakov.spb.ru/scho

WCTUHHOCTHU ol/probook.htm
https://resh.edu.ru/subject/19/

[pakTrueckas paboTa 1o Teme 10/

47 I:EIT(:I:E gs:;i I;a%i?qnljoﬁifiieccope» 01.12.2023 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

48 Jlornueckue oreparjuu U ornepanyy Haz 10/

MHO>KeCTBaMU 01.12.2023 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

49 Jloruueckue omneparyu U oriepaLyy Haj 10/

MHOXeCTBaMU 04.12.2023

https://kpolyakov.spb.ru/scho
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ol/probook.htm

3aKoHbI a/re0phl JIOTUKU. DKBHUBAJIEHTHBIE

https://resh.edu.ru/subject/19/
10/

>0 ripeobpa30BaHusl JIOTUYECKUX BbIPaKeHUH 04.12.2023 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/
51 Jlornueckue ypaBHeHUs U CUCTEMbI 10/

ypaBHEHUH 08.12.2023 | https://kpolyakov.spb.ru/scho
ol/probook.htm

Jlornueckue GyHKIMU. 3aBUCUMOCTD https://resh.edu.ru/subject/19/

5 KOJINUeCTBa BO3MOXKHBIX JIOTUYECKUX 10/

(GyHKI[UH OT KOIMUeCTBa apryMeHTOB. 08.12.2023 | https://kpolyakov.spb.ru/scho

[TosiHBIE CHCTEMBI TOTMUECKUX (QYHKLMMN ol/probook.htm

KaHOHquCVKHe (OpMEI JIOTHHECKHX https://resh.edu.ru/subject/19/

BbIpakeHui. CoBepilieHHbIe 10/

>3 AHSHIORRTHBHBIE 1 ROFIOHICTBHLIE 11.12.2023 | https://kpolyakov.spb.ru/scho

HOpMaJibHbIe (hOPMBI, aJITOPUTMbI UX
ol/probook.htm

MOCTPOEHMSI 10 Tab/IMLIe UCTUHHOCTH
https://resh.edu.ru/subject/19/

54 Jlornueckue 3/ieMeHThI B COCTaBe 10/

KOMIbIOTEpa 11.12.2023 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

55 Tpurrep. Cymmarop. MHoropaspsifjHbIi 10/

CymMMaTop 15.12.2023 | https://kpolyakov.spb.ru/scho
ol/probook.htm

[TocTpoeHure cxeM Ha JIOTUUeCKUX https://resh.edu.ru/subject/19/

56 371eMeHTax. 3aruch JIOrMYecKoro 15.12.2023 10/

BbIDa’>K€HHS T10 JIOTUYECKOol cxeMme

https://kpolyakov.spb.ru/scho
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MI/IKDOCXEMI:-I M TeXHOJIOIrusa ux

https://resh.edu.ru/subject/19/
10/

57 TPOU3BO/CTBA 18.12.2023 | https://kpolyakov.spb.ru/scho

ol/probook.htm
[peAcTaB/eHHe Le/LIX HHCeN B MaMSTH https://resh.edu.ru/subject/19/
KoMMbloTepa. OrpaHMueHHOCTD Jiara3oHa 10/

>8 Eg;;gﬂiiﬁgg gﬁiﬁiﬁi:ﬁgjﬁg;ﬁ; 18.12.2023 | https://kpolyakov.spb.ru/scho

ol/probook.htm
CeTKH
be33HaKkoBbIe U 3HAKOBbIE JJAHHbIE. https://resh.edu.ru/subject/19/

59 3HaKOBbIl OUT. [IBOUYHBIIA 10/

JIOTIOJTHUTE/TbHBIA KO, OTpULIaTeTbHbBIX 22.12.2023 | https://kpolyakov.spb.ru/scho
yucen ol/probook.htm

https://resh.edu.ru/subject/19/
[To6UTOBBIE JTOTUYECKHE OTTePALIUH. 10/

60 SSEEEEZIC(II:EI;IacI,)qI/;ill\jIIETHqECKHH " 22.12.2023 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

61 [IndpoBaHMe ¢ MOMOILIBIO TOOUTOBOM 10/

onepauyu «vckarodaromiee UJI» 25.12.2023 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

62 IIpencraBieHre U XpaHeHUe B NTaMATH 10/

KOMIIbIOTEpa BeleCTBeHHBIX Unces 25.12.2023 | https://kpolyakov.spb.ru/scho
ol/probook.htm
BerinonHeHue oreparuyii ¢ https://resh.edu.ru/subject/19/
63 BeIl[eCTBEHHbIMU YMC/IaMH, HAaKOTIJIeHWe 12.01.2024 10/

OIMO0K IMMpH BBIYUC/IEHUAX

https://kpolyakov.spb.ru/scho
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ol/probook.htm

[TpakTryeckast paboTa o Teme
«/3yueHue mopaspsifHOr0 MalIMHHOTO

https://resh.edu.ru/subject/19/
10/

64 rpe/iCTaB/eHUs 1[e/bIX U BelljeCTBeHHBIX 12.01.2024 | https://kpolyakov.spb.ru/scho

yucesn» ol/probook.htm
https://resh.edu.ru/subject/19/

65 AHanu3s aJropuTMoB 10/

15.01.2024 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

OTarbl pelieHus 3a/ja4 Ha KOMITbIOTepe. 10/

66 'I:LI:I:-ITCIjI};I\;EETiTJDII;;IjH?elf;;(Bi)ZHI/IPOBH_[I/IK 15.01.2024 | https://kpolyakov.spb.ru/scho

’ ’ ol/probook.htm

Cpena riporpamMmMupoBanus. KoMmnunsimst https://resh.edu.ru/subject/19/

Y VHTepIrpeTanus nporpaMm. 10/

67

BupTyanbHbIe MalllUHbI. 19.01.2024 | https://kpolyakov.spb.ru/scho

WHTerpupoBaHHasi cpejja pa3paboTku ol/probook.htm
https://resh.edu.ru/subject/19/
10/

68 Merozpr oT/IaKi rporpamMm 19.01.2024 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

69 Turbl nepeMeHHBIX B S13bIKe 10/

MPOrpaMMHUPOBaHUS 22.01.2024 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/
10/

70 Obpabora yemeix umcen 22.01.2024 | https://kpolyakov.spb.ru/scho

ol/probook.htm
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https://resh.edu.ru/subject/19/
10/

7 Obpaboria BewecTBeHHEIX uHcer 26.01.2024 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

N . 10/

72 (C/lyHaiHEIR 1 MICEBAOCY HaiHbe HHCra 26.01.2024 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/
10/

73 Bereerits. Crioxitbie yCroBita 29.01.2024 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/
10/

74 Hyket ¢ yenozmem 29.01.2024 | https://kpolyakov.spb.ru/scho
ol/probook.htm

. https://resh.edu.ru/subject/19/
LuK/IBI 110 IEpEMEHHOM. 10/
75 B3aHMO3aMeHACMOCTS Pa3/IHHHBIX BHAOB 02.02.2024 | https://kpolyakov.spb.ru/scho
L[UK/IOB
ol/probook.htm
https://resh.edu.ru/subject/19/
76 OO6paboTKa HaTypa/bHBIX YKCEI C 10/
HCII0/Ib30BaHKEM I[UK/IOB 02.02.2024 | https://kpolyakov.spb.ru/scho
ol/probook.htm
HaxoxxzeHre Bcex MPOCTBIX YKCes B https://resh.edu.ru/subject/19/
3a/laHHOM Juraria3oHe [IpakTuueckas 10/
77 0.5
pabota 1o Teme «PelieHue 3a1a4 METO[0M 05.02.2024 | https://kpolyakov.spb.ru/scho
nepebopa» ol/probook.htm
78 VHBapyaHT LIMK/Ia https://resh.edu.ru/subject/19/
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05.02.2024

10/
https://kpolyakov.spb.ru/scho
ol/probook.htm

https://resh.edu.ru/subject/19/
10/

7 /lOKyMEHTHPOBAHI1E MpOrpamM 09.02.2024 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

80 O6paboTKa JJaHHBIX, XPAHSIIUXCS B 10/

(atinax 09.02.2024 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

81 Pa30uenue 3a7jauM Ha 110/3a]aun 10/

12.02.2024 | https://kpolyakov.spb.ru/scho
ol/probook.htm

Vcnosib30BaHue CTaHJapTHOM https://resh.edu.ru/subject/19/

82 OuOIMOTEKH SI3bIKa TIPOrPaMMUPOBAHUSI. 10/

[MogxmoueHre 6UOIMOTEK MOATIPOrPaMM 12.02.2024 | https://kpolyakov.spb.ru/scho

CTOPOHHUX MPOU3BOAUTE e ol/probook.htm
https://resh.edu.ru/subject/19/
10/

83 | Ioanporpammet (IPOLEAYPE!  (pyHKLHH) 16.02.2024 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/
10/

84 | Ioanporpamme! (IPOLEAYPE! H (pyHKLHH) 16.02.2024 | https://kpolyakov.spb.ru/scho
ol/probook.htm

85 [TpakTueckast paboTa 1o Teme https://resh.edu.ru/subject/19/

"Pa3paboTka roamnporpamm”

19.02.2024

10/
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https://kpolyakov.spb.ru/scho
ol/probook.htm

Pekypcusi. PekypcrBHbIE 00BEKTHI
(dpakTasner). PekypcrBHbIe npoLielypbl U

https://resh.edu.ru/subject/19/
10/

86 ¢byHKUMH. Vcrionb30BaHe cTeKa 1S 19.02.2024 | https://kpolyakov.spb.ru/scho

OpraHu3aluM peKypCHUBHbBIX BbI30BOB ol/probook.htm
https://resh.edu.ru/subject/19/

87 [TpakTHueckast paboTa 1o Teme 10/

"PekypcuBHbBIe NTOANIPOrpaMMbI” 23.02.2024 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

38 Mo/y/IbHBIN IPUHLMI TOCTPOEHUS 10/

MporpamMm 23.02.2024 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

89 UucneHHbIe MeTO/ bl 10/

26.02.2024 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

90 [TpakTueckast paboTa 1o Teme 10/

«YucneHHoe pellieHre YpaBHeHUI» 26.02.2024 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

91 Wcnosb30BaHue JUCKpeTHU3aLvU B 10/

BBIYUC/TUTE/IBHBIX 3a/lauax 01.03.2024 | https://kpolyakov.spb.ru/scho
ol/probook.htm

[TpakTryeckas paboTa 1o Teme https://resh.edu.ru/subject/19/

92 «[TpubmXkEHHOE BBIUKC/IEHUE [ITTUH 01.03.2024 10/

KPUBBIX U TUIOIIAJiel (puUryp»

https://kpolyakov.spb.ru/scho
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ol/probook.htm

[MpakTryeckast pabora o Teme «ITorck

https://resh.edu.ru/subject/19/
10/

93 MakcrMyMa (MUHUMYyMa) (QyHKLIN» 1 04.03.2024 | https://kpolyakov.spb.ru/scho
ol/probook.htm
O6paboTKa CUMBOJIbHBIX JAHHBIX. https://resh.edu.ru/subject/19/
94 AnroputMbl 06pabOTKH CUMBOJIBHBIX 10/
CTPOK: MO/ICYET KOTMUECTBA MOsIBJIEHUM 04.03.2024 | https://kpolyakov.spb.ru/scho
CHUMBOJ1a B CTPOKe ol/probook.htm
https://resh.edu.ru/subject/19/
Anroput™bl 00paboTKM CUMBOJTBHBIX 10/
95 CTPOK: pasbuerme CTPOKH Ha C/108a 10 11.03.2024 | https://kpolyakov.spb.ru/scho
npobesIbHBIM CHMBOJIAM
ol/probook.htm
AnroputMbl 06pabOTKH CHMBOJIBHBIX https://resh.edu.ru/subject/19/
96 CTPOK: NMTOUCK MOJCTPOKY BHYTPH IaHHOU 10/
CTPOKHM; 3aMeHa Hal/IeHHOM TO/ICTPOKHY Ha 11.03.2024 | https://kpolyakov.spb.ru/scho
APYTYyIO CTPOKY ol/probook.htm
[pakTueckasi paboTa 1o Teme https://resh.edu.ru/subject/19/
97 "Ob6paboTKa CTPOK C MCIT0/Ib30BaHHEM 1 10/
GYHKLIUIN CTaHZAAPTHON OUO/IHMOTEKH 15.03.2024 | https://kpolyakov.spb.ru/scho
A3blKa MPOrpaMMHUPOBaHUS" ol/probook.htm
https://resh.edu.ru/subject/19/
98 ['eHeparius C/I0B B 3a/JaHHOM aji(aBuUTe 10/

15.03.2024 | https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

MaccuBbl ¥ MIOC/IeJ0BaTe/IbHOCTH UHCel. 10/
99 MpakTueckas pabora 1o Teme 05 18.03.2024 | https://kpolyakov.spb.ru/scho

"3anoysiHeHre MaccuBa"

ol/probook.htm
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https://resh.edu.ru/subject/19/
10/

1 ,
00 | OBobuenmbie XapaKTepCTHiH MACCHBA 18.03.2024 | https://kpolyakov.spb.ru/scho
ol/probook.htm
JIMHeWHBIN MOWCK 3aJJaHHOTO 3HaUeHHs B https://resh.edu.ru/subject/19/
101 MaccuBe. [TpakTrueckas paboTa 1o Teme 0.5 10/
"JIMHeWHbIN OUCK 3a/JaHHOTO 3HAUYEeHUS B ' 22.03.2024 | https://kpolyakov.spb.ru/scho
MaccuBe" ol/probook.htm
https://resh.edu.ru/subject/19/
[MpakTryeckast pabora no Teme "TTorck 1 O/ps fesiedufstbyec
102 1
MAHRMMAJIBHOTO (MaKCHMaHbHOIT,O ) 22.03.2024 | https://kpolyakov.spb.ru/scho
3/IeMeHTa B UMCIOBOM MacCCHUBe
ol/probook.htm
CopTupoBKa 0/IHOMEPHOT'0 MacCHBa. https://resh.edu.ru/subject/19/
[TpocThie MeTObl COPTUPOBKH. 10/
103 0.5
I[pakTrueckast pabota o Teme "TIpocTeie 01.04.2024 | https://kpolyakov.spb.ru/scho
MeTO/lbl COPTUPOBKHM MaccuBa" ol/probook.htm
CopTupoBkKa ciusinueM. beictpas https://resh.edu.ru/subject/19/
104 COPTHUPOBKA MacCUBa (a/JIrOpUTM 0.5 10/
QuickSort). ITpakTrueckast pabota Mo ' 01.04.2024 | https://kpolyakov.spb.ru/scho
TeMe "bbICTpasi COpTMPOBKA MaccuBa" ol/probook.htm
. https://resh.edu.ru/subject/19/
JTBOWYHBIH TTOUCK B OTCOPTUPOBAHHOM 10/
105 0 9] 0.5
?aCCHBe VpaKTHqSCKaH paboTa Iio TeMe 05.04.2024 | https://kpolyakov.spb.ru/scho
JIBOMYHBIN [TOMCK
ol/probook.htm
https://resh.edu.ru/subject/19/
10/
106 0
flBymepibie MaccHBb! (MaTpHi{bi) 05.04.2024 | https://kpolyakov.spb.ru/scho
ol/probook.htm
107 | Anroput™Mbl 00pabOTKHU MaTpPHI] 1 https://resh.edu.ru/subject/19/
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08.04.2024

10/
https://kpolyakov.spb.ru/scho
ol/probook.htm

108

Pertienue 3a/1au aHa/M3a JaHHBIX

08.04.2024

https://resh.edu.ru/subject/19/
10/
https://kpolyakov.spb.ru/scho
ol/probook.htm

109

CpezcTBa TEKCTOBOTO TIpOL{eccopa

12.04.2024

https://resh.edu.ru/subject/19/
10/
https://kpolyakov.spb.ru/scho
ol/probook.htm

110

KowmribroTepHasi BEpCTKa TeKCTa

12.04.2024

https://resh.edu.ru/subject/19/
10/
https://kpolyakov.spb.ru/scho
ol/probook.htm

111

I[pakTrueckast paboTa 1o Teme "BépcTka
JIOKyMEHTOB C MaTeMaTH4eCKuMH1
dbopmynamu”

https://resh.edu.ru/subject/19/
10/
https://kpolyakov.spb.ru/scho
ol/probook.htm

112

VIHCTpyMeHTHI pelieH3UpOBaHus

https://resh.edu.ru/subject/19/
10/
https://kpolyakov.spb.ru/scho
ol/probook.htm

113

[TpakTueckasi paboTa 1o Teme
"MHOrocTpaHu4Hble JOKYMEHTbI"

https://resh.edu.ru/subject/19/
10/
https://kpolyakov.spb.ru/scho
ol/probook.htm

114

O6mnaunble cepBuchl. KosuiekTiBHas
pabota ¢ fokymeHTamu. [IpakTryeckas

0.5

https://resh.edu.ru/subject/19/
10/
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pabora no Teme "KostektuBHasi pabota ¢
JOKyMeHTaMu'"

https://kpolyakov.spb.ru/scho
ol/probook.htm

https://resh.edu.ru/subject/19/
10/

115 | AmHanu3 JaHHbBIX. bosbllve JaHHbIe https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

116 | MammHHOe 00yueHre 10/
https://kpolyakov.spb.ru/scho
ol/probook.htm
https://resh.edu.ru/subject/19/

AHanu3 JaHHBIX C [IOMOLLIBIO 10/
117
3/IEKTPOHHBIX TaOJIHI] https://kpolyakov.spb.ru/scho
ol/probook.htm
[TpakTrueckast paboTa 1o Teme "AHamu3 lllg;)s.//resh.edu.ru/sub]ect/19/

118 faag;{;z.c HOMOTIBIO SJICKTPOHIRIX L https://kpolyakov.spb.ru/scho

ol/probook.htm
[TocTpoenue rpagUkoB QyHKIIMHA.
[pakTueckasi paboTa 1o Teme https://resh.edu.ru/subject/19/

119 "HarnsgHoe ripejcraBieHue pe3y/ibTaToB 0.5 10/

CTaTUCTUUECKOH 00pabOTKY /JaHHBIX B https://kpolyakov.spb.ru/scho
BU/Ie iMarpaMM Cpe/ICTBaMH Pe/lakTopa ol/probook.htm
3/IEKTPOHHBIX TaO/HIT"

https://resh.edu.ru/subject/19/
JIvnnu TpeHpa. [TpakTrueckast pabota 1o 10/

120 E;ﬁ;giﬁigilfifnu TR, 05 https://kpolyakov.spb.ru/scho
ol/probook.htm

121 | Tlom6op mapametpa. [IpakTrueckas 0.5 https://resh.edu.ru/subject/19/
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pabora o Teme "UnceHHOe pellieHHe
yPaBHEHHIA C MOMOILBIO To100pa
rnapametrpa"

10/
https://kpolyakov.spb.ru/scho
ol/probook.htm

122

OnTumMM3aLUs Kak MOUCK

HAW/IYYIIero PelieHus B 3a/[aHHbIX
yC/IOBUSIX.

[TpakTueckast pabota no Teme "PelrieHue
3a/1a4 ONTUMU3ALUH C TIOMOILBI0
3JIEKTPOHHBIX Tab/u1y"

0.5

https://resh.edu.ru/subject/19/
10/
https://kpolyakov.spb.ru/scho
ol/probook.htm

123

Pe3epBHoe Bpems

https://resh.edu.ru/subject/19/
10/
https://kpolyakov.spb.ru/scho
ol/probook.htm

124

PesepBHOe Bpemst

https://resh.edu.ru/subject/19/
10/
https://kpolyakov.spb.ru/scho
ol/probook.htm

125

PesepBHOe Bpemst

https://resh.edu.ru/subject/19/
10/
https://kpolyakov.spb.ru/scho
ol/probook.htm

126

Pe3sepBHOe Bpems

https://resh.edu.ru/subject/19/
10/
https://kpolyakov.spb.ru/scho
ol/probook.htm

127

Pe3epBHoe Bpems

https://resh.edu.ru/subject/19/
10/
https://kpolyakov.spb.ru/scho
ol/probook.htm

128

PesepBHOe Bpemst

https://resh.edu.ru/subject/19/
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10/
https://kpolyakov.spb.ru/scho
ol/probook.htm

129

PesepBHOe Bpemst
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PesepBHOe Bpems
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PesepBHOe Bpemst
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10/
https://kpolyakov.spb.ru/scho
ol/probook.htm

132

PesepBHOe Bpemst
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PesepBHOe Bpems
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Pe3epBHoe Bpems
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135

PesepBHOe Bpems

https://resh.edu.ru/subject/19/
10/
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136 | Pe3epBHOe Bpems

https://resh.edu.ru/subject/19/
10/
https://kpolyakov.spb.ru/scho
ol/probook.htm

OBHIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

136

22.5



https://kpolyakov.spb.ru/school/probook.htm
https://kpolyakov.spb.ru/school/probook.htm
https://resh.edu.ru/subject/19/10/
https://kpolyakov.spb.ru/school/probook.htm
https://resh.edu.ru/subject/19/10/
https://kpolyakov.spb.ru/school/probook.htm

11 K/TACC

Ne
n/n

Tema ypoka

Ko/simuecTBO yacos

Bcero

KoHTpo/bHBIE
padoThI

IIpakTHyeckue
padoThI

Jara
U3yuyeHus

J/IeKTPOHHBbIE LU(POBbIE
o0pa3oBare/ibHbIE

pecypchbl

KonnyectBo nHdopmariyu

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

A]'IFOPI/ITMI:I CKATUA JdHHbIX

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

AnroputMm Xaddmana

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

ITpakTuueckast pabora o Teme "CokaTue
JIJaHHBIX C MOMOLI[bI0 anroputMa Xaddmana"

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

Anroput™m LZW

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

AJIrOpUTMBI CKaTUs JaHHBIX C [I0TEePSIMHU.
[Tpaktuueckast pabora 1o Teme "CokaTue
JlaHHBIX C roTepsiMu (asroputmbl JPEG,
MP3)"

0.5

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm
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CKopoCThb Tiepe/iauu JaHHBIX

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

[TomexoyCTOIUMBBIE KOJbI

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

[TpakTrueckast pabora 1o Teme
"[TomexoycTorunBbIe KOABI"

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

10

Cucrembl. KOMIIOHEHTBI CUCTeMBbI U UX
B3auMozencTBre. CrucTeMHbIN 3D (eKT.
YnpaeneHue Kak WH(GOOPMaLMOHHbBIN
niporjecc. ObpaTtHasi CBSI3b

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

11

Mogenu 1 MoJileTUpOBaHUe

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

12

I'padbr

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

13

PerieHue 3a71a4 ¢ MOMOIL[bI0 rpacoB

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

14

JepeBbst

https://resh.edu.ru/subject/19
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/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

https://resh.edu.ru/subject/19
/11/

15 |0

CHOBGI TCOPHH HIP https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

[TpakTtrueckast pabora o Teme "TTorck n 1[;5 feshLedursubjec
16 BLIHrpblmHoﬁv STpaTEFI/II/I B Urpe C MOJTHOU https://kpolyakov.spb.ru/sch
MHpopMareii ool/probook.htm
https://resh.edu.ru/subject/19
17 | CpepcTBa UCKYCCTBEHHOTO eJl/IeKTa [

PEACTBA MCKYCCTBEHROTO HHTEILTERT https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

18 [TpakTrueckast pabora o Teme "CpezcTBa /11/
HCKYCCTBEHHOT'O UHTeJ/IeKTa" https://kpolyakov.spb.ru/sch
ool/probook.htm
dopmanu3anys MOHATHUS a/lfOPUTMA. https://resh.edu.ru/subject/19
19 MartmHa TeropyHra Kak yHUBepcasibHast /11/
MoZesb BelurcaeHui. Tesuc Yépua— https://kpolyakov.spb.ru/sch
TrropuHra ool/probook.htm
https://resh.edu.ru/subject/19
[TpakTrueckast paboTa 1o Teme 11/
20 |"C 5
OCTaBJIeHUe npocIon MIPOrpaMMBbl ISt hetps://kpolyakov.spb.ru/sch
MalliMHbl ThlopuHra
ool/probook.htm
91 | Mammma Hocta https://resh.edu.ru/subject/19

/11/
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https://kpolyakov.spb.ru/sch
ool/probook.htm

https://resh.edu.ru/subject/19
/11/

22 | HopMmanbHble anroprudmbl MapKoBa https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

AnropuTMHYeCcKu HepaspelirMble 3aJaun. 11/

23 | 3agaua ocraHoBa. HeBO3MOXXHOCTb

anOMaTHHECKOﬁ OTJ/IaZIK¥ TIPOrPaMm https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

9 . /11/

4 | CHIOKHOCTS BEIHCICHIH https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

[Touck MpoCThIX YyKcen B 3aJJaHHOM 11/

25 gl;aalizi;ﬁ{z:wMombfo S/ITOPHTMA «PETETo https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

%6 [MTpakTrueckas pabora o Teme "Tlomck /11/

MPOCTHIX UKCesT B 33/IaHHOM Jirarna3oHe"” https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

MHoropaspsiiHble LieJible Yuc/a, 3a1auu /11/

27 N

JUTMHHOM apr(MeTHKU https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

)8 [MTpakTrueckas pabota mo Teme "Peanm3aius 11

BBIYMC/IEHUM C MHOTOpa3psHbIMUA Yync1aMy’”

https://kpolyakov.spb.ru/sch
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ool/probook.htm

CrnoBapu (accolLjiaTUBHbIE MaCCHBHI,
oTobpakenwst). X3u-tabmmiiel. Iloctpoerne

https://resh.edu.ru/subject/19
/11/

29 an(aBUTHO-UaCTOTHOT'O C/I0Bapsi /st https://kpolyakov.spb.ru/sch
3a/]laHHOT0 TEeKCTa ool/probook.htm
https://resh.edu.ru/subject/19

[MTpakTrueckas paboTa 1o Teme 11/

30 Clj;[;:;ll)) ;eﬂiﬁijﬁgﬁf?:::;ii?mom https://kpolyakov.spb.ru/sch
ool/probook.htm

AHanu3 TeKCTa Ha eCTeCTBEHHOM SI3bIKe. https://resh.edu.ru/subject/19

Brigenenue nocyiefoBaTeIbHOCTEN 110 /11/

31

1m1ab/10Hy. PerysipHble BbIpayKeHusl. https://kpolyakov.spb.ru/sch

YacToTHBIM aHaMU3 ool/probook.htm
https://resh.edu.ru/subject/19

39 [TpakTrueckas pabora o Teme "AHamm3 /11/

TeKCTa Ha eCTeCTBEHHOM Si3bIKe" https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

Crexku. AHanM3 NPaBUIBHOCTH CKOOOUHOTO /11/

33

BbIpayKeHUsI https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

Borunicnienue aprpmMeTuyeckoro ) 11/

34 z;lgf;:eHHH, 3aMMCaHHOrO0 B MOCT(HUKCHON https://kpolyakov.spb.ru/sch
ool/probook.htm

ITpakTHueckasi paboTa 1o Teme https://resh.edu.ru/subject/19

35 "Brriuricienue apupmMeTHUeCKOro 11/

BBIPa)KEHHSs, 3alTMCAHHOTO B ITOCT(HUKCHOM
dbopme"

https://kpolyakov.spb.ru/sch
ool/probook.htm
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Ouepeny. Vicnonb3oBaHye o4epeau AJist

https://resh.edu.ru/subject/19
/11/

36
BPEMEHHOI'0 XpaHeHUs1 JJaHHbIX https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19
37 ITpakTHueckasi paboTa 1o Teme /11/
"Wcnons3oBanue ouepenu” https://kpolyakov.spb.ru/sch
ool/probook.htm
.P
flepenbd. Peammsaiyitt fepesa C MOMOILIbIO https://resh.edu.ru/subject/19
CCBIJIOYHBIX CTPYKTYP. JJBOMUHbIE 11/
38 ) 1
( nl/:llzip};I;;lfszenge:;;Egi:;e Acpesa https://kpolyakov.spb.ru/sch
A A P ool/probook.htm
BbIpa)KEeHUST
https://resh.edu.ru/subject/19
ITpakTHueckasi paboTa 1o Teme 11/
3 ;M;(in);]:;;?feif;iie}i e:;iiggf BRITHCIEHHA https://kpolyakov.spb.ru/sch
P P ool/probook.htm
https://resh.edu.ru/subject/19
PekypcuBHBIe anTOpUTMBI 00X0/1a fiepeBa. 11/
40 I/I6CHOJII>30BaHI/Ie CTeKa U ouepeiu IJist https://kpolyakov.spb.rw/sch
ObXOAA Aepesa ool/probook.htm
https://resh.edu.ru/subject/19
PekypcuBHBIe afrOpUTMBI 00X0/1a JiepeBa. 11/
4 I;Ig;;m;mzsa;ze CTEKd 1 ORepenn i https://kpolyakov.spb.ru/sch
A3 ACP ool/probook.htm
Anroputmsbl Ha rpadax. IToctpoenue https://resh.edu.ru/subject/19
4 MHWHHMAaJILHOI'O OCTOBHOI'O JilepeBa /11/

B3BeIIEHHOI' 0 CBSI3HOTO
HEOPUeHTUPOBAHHOTO rpada

https://kpolyakov.spb.ru/sch
ool/probook.htm
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O6xop rpada B rmyouny. O6xoz rpada B

https://resh.edu.ru/subject/19
/11/

43 [IUPUHY https://kpolyakov.spb.ru/sch

ool/probook.htm
. https://resh.edu.ru/subject/19
KonuuecTBo pa3nMuHbIX MyTel MeXay 11/

a4 zziﬁl;jehg;[f:g;;apOBaHHOFO https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

45 | Anroput™m [leUKCTpBI. o
https://kpolyakov.spb.ru/sch
ool/probook.htm

ITpakTHueckasi paboTa 1o Teme https://resh.edu.ru/subject/19
46 "BblunciieHue AMHBI KpaTUaIero myTu /11/
MeXX/ly BepLIMHamM rpaga (aaropurm https://kpolyakov.spb.ru/sch
HeiikcTpbl)"” ool/probook.htm
https://resh.edu.ru/subject/19
. /11/

47 | Anroputm Grolifa—yoptuaia https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

3azauy, peliaemsble C TIOMOILbIO 11/
48 MHAMUUeCKOoro MporpaMMHPOBaHUS:
gbmucneHMe peKyg CHI; - quYHKuHﬁ https://kpolyakov.spb.ru/sch
ool/probook.htm
[TpakTrueckas paboTa 1o Teme https://resh.edu.ru/subject/19

49 "BblurcieHne peKypCcUBHbIX (QDyHKLMN C /11/

TOMOILIbIO AMHAMUYECKOTO https://kpolyakov.spb.ru/sch
NporpaMMypoBaHus” ool/probook.htm
50 | 3agauu, peliaembie C TIOMOILbIO https://resh.edu.ru/subject/19
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JMHaMHUYeCKOro porpaMMHUPOBaHMUS:
MO/|CUET KOJIMUeCTBa BApUAHTOB

/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

ITpakTrueckasi pabora 1o teme "TTomcuéT

https://resh.edu.ru/subject/19
/11/

51 | KosMuyecTBa BapUaHTOB C IIOMOILL|bIO

,E[I/IHaMI/II—IECKOF]; HpOFpaMMI/IPOII:EIiHI/IH" https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

3azauy, pelaemMsble C TIOMOILLBIO 11/

52 | [;MHaMHWUYeCKoro porpaMMUpPOBaHUS: https://kpolyakov.spb.ru/sch
3a/jauv ONTUMM3ALUN 0ol/probook htm
https://resh.edu.ru/subject/19

ITonsiTne o mapagurmax 11

>3 Egg;giﬁﬁﬁgziziij 0630p s13b1K0B https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19
£4 [MTousTHE 06 06BEKTHO-OPUEHTUPOBAHHOM /11/

MPOrpaMMHPOBaHUHU https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

OO6mbexTh! U K1acchl. CBOWCTBA U METOZBI /11/

55

00BEKTOB https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

56 | OOBEKTHO-OPUEHTHPOBAHHBIN aHAIN3 It
https://kpolyakov.spb.ru/sch
ool/probook.htm

£ [TpakTuueckast pabora 1o Teme https://resh.edu.ru/subject/19

"M cro/b30BaHue TOTOBBIX K/1aCCOB B

/11/



https://kpolyakov.spb.ru/school/probook.htm
https://kpolyakov.spb.ru/school/probook.htm
https://kpolyakov.spb.ru/school/probook.htm
https://kpolyakov.spb.ru/school/probook.htm
https://kpolyakov.spb.ru/school/probook.htm
https://kpolyakov.spb.ru/school/probook.htm
https://resh.edu.ru/subject/19/11/
https://kpolyakov.spb.ru/school/probook.htm
https://resh.edu.ru/subject/19/11/
https://kpolyakov.spb.ru/school/probook.htm
https://resh.edu.ru/subject/19/11/
https://kpolyakov.spb.ru/school/probook.htm
https://resh.edu.ru/subject/19/11/
https://kpolyakov.spb.ru/school/probook.htm
https://resh.edu.ru/subject/19/11/
https://kpolyakov.spb.ru/school/probook.htm
https://kpolyakov.spb.ru/school/probook.htm
https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/subject/19/11/
https://kpolyakov.spb.ru/school/probook.htm
https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/subject/19/11/
https://kpolyakov.spb.ru/school/probook.htm
https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/subject/19/11/

rporpamme”

https://kpolyakov.spb.ru/sch
ool/probook.htm

Pa3paboTka rporpamMMm Ha OCHOBE 00BEKTHO-

https://resh.edu.ru/subject/19
/11/

>8 OpHUEeHTUPOBAHHOTO TIOAXO0Aa https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

59 ITpakTrueckas pabora "Pa3paboTka rpoctoit 1 11/

TporpamMMbI C UCTI0JIb30BaHUEM K/1acCoB" https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

Wnkancynsuys. [Ipaktuueckast pabora 1o 11/

60 ;(I?-IDIA(ZH(E);;E ]jfl(:oT,I,{a FIIBCCA, HCHOIRSYIOtero 05 https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19
/11/

61 | Hacnegosarue. [onumopgusu https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

62 [TpakTrueckas pabora mo Teme "Pa3paboTka 1 /11/

viepapXuvu K/1accoB" https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

Cpe/bl OBICTPOM pa3pabOTKH MPOrpaMM. /11/

63 .

ITpoekTupoBaHue nHTepdeiica roJyib30BaTest https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

64 | [IpoekTrpoBaHue HHTep(eiica Moib30BaTes /11/

https://kpolyakov.spb.ru/sch
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ool/probook.htm

W cnonb30BaHre TOTOBBIX YyTipaBJ/ii€eMbIX

https://resh.edu.ru/subject/19
/11/

65

3/IeMeHTOB [I/Is1 TTIOCTpoeHus1 uHTepdetica https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

66 [TpakTrueckas pabota 1o Teme "Pa3paboTka /11/

NporpamMmslI € rpaduueckuM UHTepdeiicom” https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

N3yueHue BTOpPOro si3bIKa /11/

67

MPOrpaMMHpPOBaHUs https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

N3yyenue BTOpPOro g3bika /11/

68

MPOrpaMMHPOBaHUS https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

JTarbl KOMIIBIOTEPHO-MaTeMaTUYeCKOro /11/

69

MOZ,e/TMPOBaHUs https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

[JuckpeTu3anys Npyu MaTeMaTUYeCKoM 11/

70 nofe;?o;;;:i HZHHP:ES ;:HHHX fIpOLECCaB. https://kpolyakov.spb.ru/sch
ACIHP A ool/probook.htm
https://resh.edu.ru/subject/19
71 IMpakTuueckast pabora 1o Teme /11/

"MogenvpoBaHue ABUKeHUs"

https://kpolyakov.spb.ru/sch
ool/probook.htm



https://kpolyakov.spb.ru/school/probook.htm
https://kpolyakov.spb.ru/school/probook.htm
https://kpolyakov.spb.ru/school/probook.htm
https://kpolyakov.spb.ru/school/probook.htm
https://kpolyakov.spb.ru/school/probook.htm
https://kpolyakov.spb.ru/school/probook.htm
https://kpolyakov.spb.ru/school/probook.htm
https://resh.edu.ru/subject/19/11/
https://kpolyakov.spb.ru/school/probook.htm
https://resh.edu.ru/subject/19/11/
https://kpolyakov.spb.ru/school/probook.htm
https://resh.edu.ru/subject/19/11/
https://kpolyakov.spb.ru/school/probook.htm
https://resh.edu.ru/subject/19/11/
https://kpolyakov.spb.ru/school/probook.htm
https://resh.edu.ru/subject/19/11/
https://kpolyakov.spb.ru/school/probook.htm
https://resh.edu.ru/subject/19/11/
https://kpolyakov.spb.ru/school/probook.htm
https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/subject/19/11/
https://kpolyakov.spb.ru/school/probook.htm
https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/subject/19/11/
https://kpolyakov.spb.ru/school/probook.htm

MopgenpoBaHue OHMOIOTHYeCKUX CHCTEM.

https://resh.edu.ru/subject/19
/11/

72 | [IpakTuueckasi pabota 1o Teme 0.5 https://kpolyakov.spb.ru/sch
"MopenmpoBaHue OHMOIOTHYeCKUX CHCTeM"
ool/probook.htm
https://resh.edu.ru/subject/19
MaTtemaTurueckre MoJie/ii B 5KOHOMHUKE. 11/

73 EZ;S;?;GHBHBE SKCHEpHMEnTHL € https://kpolyakov.spb.ru/sch

ool/probook.htm
BepositHocTHBIE MOgenU. [IpakTueckas https://resh.edu.ru/subject/19

74 pabora o Teme "VIMUTALIMOHHOE 0.5 /11/

MO/Ie/TMPOBaHue C MOMOLI[bI0 MeTo/ja ' https://kpolyakov.spb.ru/sch

Moure-Kapno" ool/probook.htm
https://resh.edu.ru/subject/19

KowmribroTepHoe MozienipoBaHie CUCTEM 11/

75

yTpaBeHUst https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19
/11/

76 | ObpaboTKa pe3y/bTaTOB SKCIIEPUMEHTA https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19
/11/

77 | Tabnuunble (pessiLuoHHbIe) 6a3bl JaHHBIX https://kpolyakov.spb.rw/sch
ool/probook.htm

[Touck, copTUpOBKa ¥ (GU/IbTPaLUs JaHHbIX. https://resh.edu.ru/subject/19

78 3arnpockl Ha BLIOOPKY /IaHHBIX. 3arPOChHI C /11/

rnapamMeTpamu. Berunciisiemblie 1ossi B https://kpolyakov.spb.ru/sch
3arpocax ool/probook.htm

79 | Ilpaktnueckas paboTa o Teme "PaboTa c 1 https://resh.edu.ru/subject/19
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TOTOBOM 0a30# JaHHBIX"

/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

MHoroTtabauuHble 0a3bl JaHHBIX. THITBI

https://resh.edu.ru/subject/19
/11/

80 S:;ggﬁs):iy%ai?z;;r;;fHEHJHHH FHOH: https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

81 ITpakTrueckasi pabota o Teme "Pa3paboTka /11/

MHOTOTab/IMuHOM 6a3bl JaHHbLIX" https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

82 | 3ampockl K MHOTOTaOIMUHBIM 6a3aM JaHHBIX o
https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

83 [TpakTueckast pabota 1o Teme "3ampockl K /11/

MHOT0Tab/IMuHOM Oa3e JaHHBIX" https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19
/11/

84 | fAsbik ynpaBnenus faHHbIMU SQL https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

[TpakTrueckast paboTa 1o Teme 11/

85 SSérIi[?'ElBﬂeHHe JJ@HHBIMU C TIOMOLLBIO A3bIKa https://kpolyakov.spb.ru/sch
ool/probook.htm

86 HepensitioHHblie 6a3bl JAHHBIX. https://resh.edu.ru/subject/19

BKCHEPTHBIG CHUCTEMBI

/11/
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https://kpolyakov.spb.ru/sch
ool/probook.htm

https://resh.edu.ru/subject/19
/11/

87 | VHTepHeT-TIpHIIOXKeHHA https://kpolyakov.spb.ru/sch

ool/probook.htm
. . https://resh.edu.ru/subject/19

H(?JHHTI/IG 0 CepBePHOI U KJIMeHTCKOU qacmﬂx 11/

88 ;?)izzﬁiif::zozzc;ﬂﬁf cepeepn, e https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19
/11/

89 | Ocrosst s3bika HIML https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

[TpakTrueckas pabota no Teme "Co3gaHre /11/

90 .

TEKCTOBOU BeO-CTpaHUI[bI" https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19
/11/

91 | Ocrosst sisbika HIML https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19
/11/

92 | Ocrosal zbika HIML https://kpolyakov.spb.ru/sch
ool/probook.htm

ITpakTuueckas pabora o Teme "Co3aHue https://resh.edu.ru/subject/19

93 | BeO-CcTpaHMIIBI, BK/IIOUAIOIIEH 11/

MYJIbTUME/IUIHBIE 00BEKThI (DUCYHKH,

https://kpolyakov.spb.ru/sch
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3BYKOBbI€ /IaHHbIe, BH/Ie0)"

ool/probook.htm

94

OcHOBBI KacKagHbIX Tabsui ctusent (CSS)

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

95

[MTpakTrueckas paboTa 1o Teme
"OdopmsieHre cTpaHUIbl C TTOMOIIIBIO
KaCKaJHbIX Tab/uI cTr/Iei"

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

96

Cuenapuu Ha g3bIKe JavaScript

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

97

CueHapuu Ha g3bIKe JavaScript

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

98

dopmbl Ha Beb-cTpaHuLe

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

99

[TpakTrueckast pabora o Teme "O6paboTka
JlaHHBIX opMm"

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

100

Pa3merrieHre Be6-CaldToOB. Y Ciyra XOCTHHTa.

3arpyska (paitsioB Ha CalT

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm
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Kazpuposanue. VcrnipaBieHue epCrieKTUBBI.

I'mcrorpamma. Koppekiust ypoBHeH,

https://resh.edu.ru/subject/19
/11/

101 Koppekiys 11BeTa. ObeciiBeurBaHNe https://kpolyakov.spb.ru/sch
L[BETHBIX N300paKeHUit ool/probook.htm
BBog 1300pa’keHui C UCITO/Tb30BaHUEM https://resh.edu.ru/subject/19

102 Pa3/IMYHBIX [U(PPOBLIX yCTPOMCTB. 0.5 /11/

[TpakTueckast pabora o Teme "O6paboTKa https://kpolyakov.spb.ru/sch
1udpoBbIx GoTorpaduit” ool/probook.htm
Peryiib. PaboTa c obnactsiMu. OUIBTPEL tllttlp;s.//resh.edu.ru/sub]ect/19
103 Eﬁ;ﬁiﬁ:ﬁ;?;gigzglg? Teme "Peryutb 05 https://kpolyakov.spb.ru/sch
ool/probook.htm
MHoroc/ioliHbIe H300pakeHust. TeKCTOBbIE tllttlp;s.//resh.edu.ru/sub]ect/19
104 | ciou. Macka cnosi. Kananel. CoxpaHeHue
. https://kpolyakov.spb.ru/sch
BbIZIe/IeHHOM 00/1aCTH ool/probook.htm
https://resh.edu.ru/subject/19
105 ITpakTrueckasi paboTa 1o Teme 1 /11/
"MHoroc/oiHbIe n3006pakeHus " https://kpolyakov.spb.ru/sch
ool/probook.htm
. . https://resh.edu.ru/subject/19
[ToAroTOBKA UIUTFOCTPALHA [J1s1 BeO-CalTOB. 11/

106 ?iiﬁ;ﬁ;e;(;;if?;igga:g:m,, 05 https://kpolyakov.spb.ru/sch
ool/probook.htm
https://resh.edu.ru/subject/19

107 BekropHas rpaduka. Bekropusanus /11/

PaCTPOBBIX U300paKeHUH https://kpolyakov.spb.ru/sch
ool/probook.htm

108 | ITpakTrueckasi pabora 1o Teme "BekTopHas 1 https://resh.edu.ru/subject/19
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rpaduka”

/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

109

[TpUHLUIIBI TIOCTPOEHHS ¥ pelaKTUPOBAHMUS
TPEXMEPHBIX Mo/ienei

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

110

ITpakTHueckasi pabora o Teme "Co3aHue
MPOCTHIX TPEXMEPHBIX Mozeen"

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

111

CeTtouHble Moziesii. MaTtepuarisl

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

112

[TpakTuueckast pabora 1o Teme "CeTOUHBIE
Mozenn"”

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

113

MopenvpoBaHue UCTOUHUKOB OCBELLIeHUs.
Kamepsl

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

114

[TpakTuueckast pabora 1o Teme "PeHgepunr"

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

115

AjuTrBHBIE TexHOJO0THY (3D-npUHTEpHI)

https://resh.edu.ru/subject/19
/11/
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116

[ToHsATHE O BUPTYabHOM peasibHOCTH U
JIOTI0JIHEHHOM peaslbHOCTH

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

117

PesepBHoe Bpems

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
ool/probook.htm

118

Pe3epBHOe BpeMmst

https://resh.edu.ru/subject/19
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https://kpolyakov.spb.ru/sch
ool/probook.htm

119

Pe3epBHoe Bpems
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Pe3epBHoe Bpems
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PesepBHoe Bpems
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122

PesepBHoe Bpems

https://resh.edu.ru/subject/19
/11/
https://kpolyakov.spb.ru/sch
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123

PesepBHoe Bpems
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124

Pe3epBHOe BpeMmst
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Pe3epBHoe Bpems
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Pe3epBHoe Bpems
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Pe3epBHoe Bpems
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Pe3epBHoe Bpems
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Pe3epBHoe Bpems
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHbBIE MATEPUAJIBI /IS YHEHUKA

* Nndopmatuka (B 2 yactsix), 10 knacc/ ITonsiko K.FO., Epemun E.A.,
OO011eCTBO C OrpaHUUeHHOM OTBeTCTBeHHOCThI0 « BMTHOM. JlabopaTopus
3HaHUM»; AKIMOHepHOe 0011ecTBO «l3aTenbcTBO «IIpocBeljeHre»

* Nudopmaruka (B 2 vactsx), 11 knacc/ [Tongkos K.YO., Epemun E.A.,
OO61ecTBO C orpaHMUYeHHON O0TBeTCTBeHHOCThI0 « BMHOM. JlabopaTopust
3HaHWI»; AKIoHepHOe 0011iecTBO «3marenbcTBo «IIpocBeltieHye»
METOAUYECKUWE MATEPHAJIBI /151 YUUTEJIA

https://kpolyakov.spb.ru

IONPPOBBIE OBPASOBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETU
NHTEPHET

https://resh.edu.ru/subject/19/10/

https://resh.edu.ru/subject/19/11/
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