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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no uHpopmaruke (yriayosE€HHBIA YPOBEHb) HA YPOBHE CPEIIHETO
obmero oOpa3oBaHusi pa3zpaboTaHa Ha OCHOBE TpeOOBaHMN K pe3yibTaTam
OCBOGHHUS OCHOBHOWM  0OOpa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOLIETO
oOpazoBanusi, npencraBieHHbix B I'OC COO, a takxke ¢enepaibHOl padoueit
IpOTrpaMMbl BOCITUTAHUSI.

[lporpamma 1o wuH(popMaTHKe AaET MPEACTaBICHUWE O LENAX, oOmei
cTpaTeruu OOYYEHHs, BOCIHUTAHHS M pPa3BUTUS OOY4YaIONIMXCS CpPEeACTBaMHU
yuebHoro mpeamera «Wudopmaruka» Ha yriayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeIbHOE peaIMETHOE coJiep>KaHue, npeycMaTpuBaeT ero
CTPYKTYpUpPOBaHUE IO pa3/ieiaM M TeMaM Kypca, ONpeessieT paciupe/iesieHHe ero
1o kinaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE paclpe/esieHue yyeOHbIX 4acoB
M0 TEMAaTUYECKUM pasfenaM Kypca U  PEKOMEHIyeMylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh ~ MX  HM3y4eHUS ¢  y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[TporpamMma 1o nHGOpMaTHKE ONpEAeIseT KOTUUYECTBEHHbIE U KaueCTBEHHBIE
XapaKTePUCTHKU Y4eOHOTO MaTepHaa Il KakI0ro roja u3y4yeHus, B TOM YUCIIEe
JUISL COZEPKATEIIbHOTO HATOJHEHHs] Pa3HOTO BHA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuaromuxcs, BCEPOCCUNCKUX IIPOBEPOYHBIX pabor,
roCy/lapCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no undopmaruke siBiasercs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX HporpaMM U Yy4e€OHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

NudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYUIHOCTh HMH(OpPMATUKM KaK HAyYHOM JUCUUIUIMHBI, U3ydarolen
3aKOHOMEPHOCTH IPOTEKAaHUS U BO3MOKHOCTH aBTOMATHU3alMA UHPOPMAIIMOHHBIX
MIPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE =~ 005MacTM  TpUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
UH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HWHPOPMATUKM ©  UHPOPMALMOHHOM
JESITEIIbHOCTH.

Kypc undopmatuku Ay ypoBHSI CpeIHEro oO0IIero oOpa3oBaHUs SBISIETCS
3aBEpIIAIONIMM JTallOM HEMPEepPHIBHOW TMOATOTOBKH OOydYalomuxcs B 00JacTu
UHGOPMATUKU U HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHI, Onmupaercs
Ha cojiepKaHue Kypca WH()OPMATHUKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  TMpUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAI[MOHHBIX
TEXHOJOTHH, Ha€T TEOPETHUECKOE OCMBICICHHE, WHTEPIIPETAlUIi0O U 000O0IIeHHE
ATOTO OTIBITA.



Pesynbrarel  yriyOn€HHOrO  YpOBHS HM3y4YeHHUS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI HA TIOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieaywnen npoPecCUOHATIBHOW JIEITEIbHOCTH KAaK B paMKaxX JIaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHas 00JacTh, paclo3HAaBaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aWMOCBSI3€H, CTOCOOHOCTH JEMOHCTPUPOBAThH PA3TNYHBIC TTOIXO/IbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOl NpeIMETHON 00JIacTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHWS METOJOB M HMHCTPYMEHTapusi JaHHOMN
pEeIMETHON 00J1acTH;

HaJIM4Me MPEACTABICHUN O AAHHOW MPEAMETHOW O00JIACTU KaK ILIEJIOCTHOM
T€OpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHsI U3y4deHUs MH(OpPMATHKUA 00eCIeYnBaAETCA
LeJIeHANPABICHHAs] TIOJITOTOBKA OOYYAIOIIMXCS K MPOJOJDKEHUIO 00pa30BaHUS B
OpraHu3aiusax  nOpodeccuoHadbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEIOCPEAICTBEHHO CBSI3aHHBIM C LHU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMannoHHas 0e3011acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJbIIME JaHHBIE H
MalIMHHOE O0Oy4Y€HUE, MPOMBIIUICHHBIM WHTEPHET BEIIeH, HWCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTMM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PaCIpEAEeIEHHOIO PEECTpa, TEXHOJOTHH BUPTYAJIbHOW WU
JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHas 1enb u3ydeHusi yuyeOHoro mnpeamera «MHpopmatuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero olmiero oOpa3oBaHusi — OOecCIeueHUe
JalbHENUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydJaromerocs, €ro
TOTOBHOCTH K JKM3HHU B YCIIOBUSIX Pa3BUBAOILErocs MHPOPMAIIMOHHOTO 00IIeCcTBa
Y BO3pACTAIONIEH KOHKYPEHIMM Ha pbIHKE TpyAa. B CBSA3M C 3TUM H3ydeHHUE
uHpopmaTtuku B 10—11 knaccax OoMKHO 00€CIEUUTD:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
UHPOPMATUKH, HMHPOPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHUH B
COBPEMEHHOM OOIIECTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

cOpPMHPOBAHHOCTh YMEHHMHM pa3iauyarh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLIEHUBAHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIo;



cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJOTMM Ha JKU3Hb 4YeJNOBeKa B OOILIECTBE, MOHHUMAHHE COLMAILHOTO,
SKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE MPABOBBIX U TUYECKUX ACTICKTOB WH(POPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJEH, BOBICUEHHBIX B CO3JJaHUE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paCIpOCTpaHeHHEe HH(OpMAIUY;

CO37laHHE YCIIOBUM MJisi pa3BUTHUSL HABBIKOB y4e€OHOHM, MPOEKTHOM, HAy4HO-
UCCJIEIOBATENILCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIMKM OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxanuu ydeOHoro mpeamera «MHpopmMaThka» BBIICISIOTCS YETHIPE
TEMAaTUYECKHUX pa3iena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» IMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIBIOTEPOB U JPYTUX DJIEMEHTOB LU(PPOBOTO OKPYKEHHS, BKIIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBbI HH(pOPMATHKH» BKIIOYAET B ce0s
MOHATUMHBIMN anmapaT WHPOPMATUKH, BOMPOCHl KOJAMPOBAHUS UH(POpMAIUH,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETTUPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HA Pa3BUTHE
AITOPUTMHYECKOTO MBIIIUICHHS, pa3pabOTKy alTOPUTMOB U OIIEHKY MX CIIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peau3alliy MPOrpaMM Ha S3bIKax MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMM»  TOCBALIEH  BOIIPOCAM
npuMeHEeHUsT MHGOPMAIIMOHHBIX TEXHOJOTHUM, pPEaTu30BAHHBIX B MPHUKIATHBIX
MPOTPaMMHBIX MPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3ajayax aHaiau3a
JIAHHBIX, WCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TAONMI[ IJ1 pEIICHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénnom nanee coaepxkanuu ydeOHoro npeameta «MHbopmarrkay
KYPCUBOM  BBIJICJICHbl  JIONIOJHUTEIBHBIE TEMbI, KOTOpPbIE HE BXOIAT B
00s3aTeNbHYIO IPOrPaMMy O00yUYEHHUSI, HO MOTYT OBbITh MPEJIOKEHBI I U3yUCHUS
OT/ICJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YyYaIOIIUMCHI.

YrnyOnéHuplid  ypOBeHb U3Y4YeHUST WH(POPMATUKH PEKOMEHAYETCS st
TEXHOJIOTUYECKOTO0  MpOQuis, OPUEHTUPOBAHHOTO HA  WHXCHEPHYIO U
nHOOPMAITMOHHYIO Cchepbl AeATENBHOCTU. YTIIYOJIEHHBIH YpOBEHb W3y4YEHUS
uH(popMaTUKKU 00ECIEYMBAET: MOATOTOBKY OOYyYarOlIMXCsl, OPUEHTUPOBAHHBIX Ha



CHEeIUaIbHOCTH B 00JAacCTH WHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CHEUUAIBHOCTH, y4YacTHE B MPOEKTHOM M HCCIEIOBATEIIbCKON NS TEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpacid HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIUMIHNAAX U Cllaye
EnuHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKe.

[TocnenoBaTeNbHOCTh M3YYEHHUSI TEM B MpejeiaX OJHOro roja oOydeHUs
MOXET OBITh M3MEHEHAa 1O YCMOTPEHHIO YYHUTENS TPH MOATOTOBKE padoueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YMCiI0 YacoB, PEKOMEHOBAHHBIX JIJIs1 U3ydeHus UHGOpMaTUKU — 272
yaca: B 10 kimacce — 136 yacoB (4 yaca B Heziento), B 11 kimacce — 136 gacoB (4 yaca
B HEJEIIO).



COAEPXKXAHME OBYUEHUA
10 KITACC

Hu¢poBass rpaMOTHOCTH

TpeOoBaHusi TEXHUKM O€30MAaCHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITOHEHTaMU IIU(DPOBOTO OKPYKEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
dbon Heiimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPaAaMMBI  TPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJTrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMONIbI0 IUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMON JOCTYN K TaMSITH.

OCHOBHBIE ~ TEHACHUWHU  PA3BUTHUSA KOMIIBIOTEPHBIX ~ TEXHOJOTHM.
[TapannensHeie BBIYMCIICHUS. MHoronpoueccopHbie CHCTEMBI.
Cynepkomnbrotrepbl. PacnpenenéHable BbIYMCIUTEIbHBIE CUCTEMBI U 00pabOTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LHQPPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHHKALUSX. BcrpoenHuslie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHI.
Po6oTu3upoBaHHbIC TPOU3BOJICTBA.

[IporpammHoOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Bubl
POrpaMMHOro oOecnedeHus: U MX HazHaueHue. OCOOEHHOCTHM TPOrpamMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapamienbHoe mporpaMMUpOBaHUE.
CucremHoe mnporpaMMmHoe obOecriedeHue. OrnepalioHHbIE CHCTEMBI. Y TUIIUTBHI.
HpaiiBeppl  ycTtpoucTtB. MHCTausiuuss W JEUMHCTAULALUSA  IPOrPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHUuss U UMEHOBaHUS (ailjoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[TporpamMmmMHoe obecnieuenue. JIMeH3MpoBaHUE MPOTPAMMHOI0 00eCIIeUeHUs
u 1udpoBeix pecypcoB. IlpompuerapHoe u  cBOOOJHOE MPOrPaMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
oOecrieyeHuss UM UUDPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBaeMasl
3aKOHOATeNnbCcTBOM Poccuiickorn @enepanuy 3a HENPABOMEPHOE HCMOJIb30BaHUE
MIPOTPaMMHOT0 obecrieueHus U MUPPOBBIX PECYPCOB.

[IpUHIUIIBI IOCTPOCHUS W aNmnapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBbie npotokoiabl. Cete MHTEpHET. Anpecanus B cetu uTepHet. [IpoTokoms
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moncetm ¢ momouiplo mMacok mnoxacereil. CereBoe
agMuHUCTpUpoBaHue. [loyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

Buner  nmestenbHoctn B cetu  HMaTepHer.  CepBucel  HMHTepHerTa.
['eonndopmaImoHHbie CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATHHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWJIBHBIX TEIe(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMArHuCTpajeii), MHTEPHET-TOPTOBIIS, OpOHUPOBAHUE OUIIETOB ¥ TOCTHHHUII.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEPBUCHI U yciayru. ColuaibHbIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJEUCTBUS W oOMeHa aaHHbIMH. CeTeBoit
ATUKET: MpaBWiia MOBeleHUs B KuOepmpoctpaHcTBe. [Ipobiema momMHHOCTH
nosydyeHHOM nHpopmanuu. OTKpHIThIE 00pa30BaTeNbHBIE PECYPCHI.

TexHOTeHHbIE M JKOHOMHUYECKHE YTpO3bl, CBA3AHHBIC C HCIOJIb30BAaHUEM
MH(OPMAIMOHHO-KOMMYHHUKAIMOHHBIX TeXHOJOTUi. OO1mue mpoOieMbl 3alluThl
uHdpopmaruu 1 uHbopmanmoHHoW  Oe3omacHoctH. CpeacTBa  3alUTHI
uH(OpMAIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
nH)OpPMAITMOHHBIX  cHucTeMax. lIpaBoBoe obecmeuenne WHOOPMAITMOHHON
0€30IacCHOCTH.

[IpenoTBpanieHue HECAHKIIMOHUPOBAHHOTO aocTyna K JUYHOU
KOH(DUIEeHIIMaNBbHON HH(POpPMAIIMK, XpaHSIIEHCsS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHoOe oOecreyeHrue u CrocoObl
OOpbObI ¢ HUM. AHTUBUPYCHBIE MporpamMmbl. OpraHu3zanus JTUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmTa apxusa.

[udpoBanue nanHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHIL.
[udper npoctoit 3amensl. [Mludp Lezaps. [ludp Buwxenepa. Anroputm
mgpoBanus RSA.

Teopernueckne 0CHOBbI HHPOPMATUKH

Nudopmanus, nanusie u 3HaHus. MudopmaimonHsie mporeccsl B MPUPOJIE,
TEXHUKE U 00I1IeCTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYUHBI W CUTHAIBL. HeobxoammocTh
JUCKpeTH3aluu uHGOpMAaIMY, MNpPEeIHA3HAYCHHOW MJIsi XpaHEHUs, Nepeiadyu u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJbI.
JlexoaupoBaHue COOOIIEHUM, 3aMTMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. IlocTpoeHHe OJHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnuHuIel uaMepenus: koauuectBa nHdopmanuu. AndaBUTHBIN MOAXOM K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumucienus. Pa3BépHyTas 3amuch IENBIX M JAPOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBOMCTBa MO3UIIMOHHOW 3aluCH  YuUCIa:
KOJIMYECTBO IU(P B 3alUCH, MPU3HAK JEIMMOCTH YHC/ia HA OCHOBAHHUE CUCTEMBbI
CUHMCJICHUS. AJITOPUTM TIePEBO/Ia LIEJIOr0 Ynciia U3 P-u4HOM CUCTEMBbl CUHUCIICHUS B
JECATUYHYI0. ANTOPUTM TMepeBoja KOHEUYHOW P-wdHON npoOu B NECSITHUHYIO.
AJTOpUTM TIEpEBOJA LIEJIOTO YHUCIIa U3 JECATUYHOW CUCTEMBI cuucieHus B P-
nuyHyro. [lepeBox koHewyHOU pgecaTUyHOW npobu B P-wunyro. J[BouwuHas,
BOCbMEPHUYHAS M IIECTHAJIATEPUYHAS] CUCTEMBbI CUMCIICHHUSI, CBSI3b MEXKIY HUMHU.



ApudmMernueckue ornepanud B TO3UITMOHHBIX CHUCTEMAaX CUUCIEHUSA. TpoudyHas
YpaBHOBEIIIEHHAS! CUCTEMAa CUUCIICHUS. JIBONYHO-/IeCITUYHASL CUCTEMA CUUCIICHUSI.

KomupoBanme TtekcroB. KomupoBka ASCII. OpnoGaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koauposka UTF-8. Omnpenenenue uH(POPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHU.

KoaupoBanne  m3oOpaxkenuit. OueHka uHQOpMAMOHHOTO  00BEMa
rpaU4IeCKuX MaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOIUPOBaHUS I[BETA.
[IBeToBbie Monenu. BektopHoe komupoBaHue. Popmarbl rpaduyeckux (aitios.
Tpé&xmepnas rpaduka. GpakranpHas rpaduka.

Koauposanue 3Byka. OlieHKa HHPOPMALIMOHHOTO 00bEMA 3BYKOBBIX JAHHBIX
MPU 33JIaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHUs. BpIcka3biBaTenbHbIE (HOPMBI
(npenukatbl). KBaHTOPBI CyI11€CTBOBAHUS U BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. JlOorHMueckue BBIPAKEHUS.
Jlornueckue TtoxzaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C MOMOUIBIO
Ta0JIML ICTUHHOCTH. JIorndeckue onepanuy U onepalny HaJl MHOKECTBaAMHU.

3aKkoHbl aureOpbl JOTMKHA. OKBHBAJICHTHBIE IMPEOOPA30BAHMS JIOTHYECKUX
BbIpaxkeHUi. Jlornueckre ypaBHEHHS U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOIMYeCTBa apryMeHTOB. [10HbIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  Jlormueckux  BbIpakeHHil.  CoBEpILIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBIC HOpPMaJbHbIE (OPMBI, AJITOPUTMBI HX
MOCTPOEHUS IO TaOJIUIE UCTUHHOCTH.

Jlormyeckue »s1eMeHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. Iloctpoenne cxem Ha JOTMYECKUX AJIEMEHTax IO
3aJITaHHOMY JIOTHYECKOMY BBIPQXKEHHUIO. 3aMKCh JIOTMYECKOTO BBIPAXKEHUS 10
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YKHCEN B MHaMATH KoMIbioTepa. OrpaHUYe€HHOCTH
JMana3oHa 4Yucel MpU OrpPaHUYEHHHM KOJudecTBa pas3psiaoB. [lepenosHenue
pa3psiiHON ceTKU. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J|BOMUYHBIN
JIOTIOJTHUTENIBHBIN KO/ OTPULIATEIIbHBIX YUCE.

[lobutoBbie norumyeckue omnepanuu. Jlornyeckuii, apupMeTUUECKH W
nukinyeckuit  capurd. [lludpoBanue ¢ moMomBbIO MOOUTOBOW — OmEparuu
«uckimoyaroniee NMJIN».

[IpencraBnenre BEHIECTBEHHBIX YHUCEN B MaMATH KOMIIbIOTEpa. 3Havarias
4acTh M MOPSAIOK Yucia. Jluama3oH 3HaAUCHUN BENIECTBEHHBIX umces. [IpoOmemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omepaiuil ¢ BEIIECTBEHHBIMH YHUCIIAMHU, HAKOIUJICHUE
OIMOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEHIINX aIrOpPUTMOB
YIOPABJICHUS HCIOIHUTEISIMU WU BBIYMCIUTEIBHBIX alroputmoB. OrnpeaeneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHUs 3aJad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpeacTBa:
TPAHCIATOP, OTJIAMUUK, NPOGUIMPOBIIMK. KoOMIUIAIMS ©  HHTEpIpeTaIus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl  OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otinanounbiii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpamMmel. Touku octaHoBa. [IpocMOTp 3HaueHUIN IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JgaHHBIX:
LEJIOYUCIICHHbIC, BEIECTBEHHbIC, CHUMBOJIbHBIC, JIOTHYECKHE. BeTBiieHus.
Cnoxuble ycinoBus. Iluxkner ¢ ycimoBueM. [lukiael 1Mo mepeMeHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapuaHT ULHUKIIA.
CocraBneHue 1IUKIAa C HUCIOJIB30BAHUEM 3apaHEE OIpPENEIEHHOIO WHBAPUAHTA
LUKJIA.

JIoKyMEHTHpOBaHUE Mporpamm. Hcnons3oBanue KOMMEHTApHUEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKH HATypaJIbHBIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMAaX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucia Ha OTAEJbHbIE LH(PBHI,
HAaxXOXXJEHUE CYMMbl U TpPOU3BEIAEHUS ULU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHON) TUDPHI.

HaxoaeHue Bcex NMpOCTBIX YUCEN B 3aJaHHOM Juanasone. [Ipeacrasienue
yucia B BUJe HAOOpa MPOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIIUXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnoBbie TIepeMeHHBbIE ((aitoBbie ykazatenu). Urenuwe u3 (aitna. 3anuck B
daii.

Pa36uenue 3anaun Ha noazanayu. [logmporpaMmsl (MIpoLEayphl U QYHKIIUH).
Pekypcus. PexypcuBHble 00beKThl ((pakranbl). PekypcuBHBIE NpoLEAyphl U
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOM OMOJMOTEKH s3bIKa MPOrPaMMHUPOBAHUS.
[Tonkmtouenne  OUONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENIEH.
MoaynbpHBIN IPUHIKII IOCTPOEHUS IIPOTPAMM.

Yucnennsle MeToapl. TouHoe ©  TPUOMIDKEHHOE pEIICHUs 3ajJaywu.
YucneHHble METOIbI PELICHUS] YpaBHEHHI: MeTo nepebopa, METO MOJIOBUHHOTO
nenenus. [TpubnmxkéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ NOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKIUHA OJHOM MepeMeHHOU
METO/I0M MTOJIOBUHHOTO JIEJIEHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBaHUS 1Ji1 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBA TOSBICHUW CHMBOJIA B CTPOKE,
pa30HeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPH JAHHOW CTPOKHM, 3aM€Ha HAWJEHHOW MOACTPOKH Ha JPYLYIO CTPOKY.
['eHepanius Bcex CJIOB B HEKOTOPOM alihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusM. [IpeobpazoBanue ynciia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENILHOCTH 4KceNl. Bbruuciienne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCHUBa WM YHCIIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BENICHUS, CPEAHETO APUPMETHUYECKOTO, MUHUMAJIHLHOTO M MaKCHUMAaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSAIOIIMX 33JaHHOMY YCIIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBKka 0HOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (anroput™m QuickSort). J[BOMYHBI MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MaccuBBI (MaTpHUIlbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JJaHHBIM IIpaBUjIaM,
MIOMCK AJIEMEHTA B IBYMEPHOM MacCHBE, BBIUHUCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IE€PECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbie TEXHOJIOTHH

TekcToBbIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun m rpammartukud. CpencrTBa TOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnonb3oBanue  ctuwieil.  CTpyKTypUpOBaHHBIE  TEKCTOBBIC
nokymeHThl. CHOCku, ornaBieHue. KosektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI pElEH3UPOBAaHUS B TEKCTOBBIX Mpoueccopax. O0ayHble CEpPBUCHI.
Henoass mepenucka. Pedepar. I[lpaBuia 1uuTHpOBaHHMS HCTOYHUKOB U
opopmieHuss Oumbnuorpaguueckux ccpuiok. OQopMieHue crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TEeXHUYECKUE CpelcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaldW3a JaHHBIX: MPOTHO3UPOBAHUE,
Knaccuukaiys, KiacTepuszaius, aHaiu3 OTKIoHeHu#. [locienoBaTenbHOCTH
perieHus 3a7a4 aHajn3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYMCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyaliM3allisl JAaHHBIX, MHTEpIIpeTanusl pe3yiabTaToB. [IporpaMMHubie cpeacTBa U



WHTEPHET-CEPBUCHI 11 00paOOTKM U MPEICTABICHUS JaHHBIX. bombie naHHbIE.
MamunHoe o0yuenue. aTemekTyanpHbIi aHAIA3 TaHHBIX.

AHaJIN3 JIaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaONUIl. BbluncieHHe CyMMBbl,
cpeaHero apupMeTHIeCKOro, HauooJIbIIEer0 (HAUMEHBIIIET0) 3HAYCHUS THara3oHa.
Brruncnenne koddduiimeHTa Koppessiiuud ABYX psAnoB gaHHbIX. [loctpoenue
CTOJIOYATHIX, JMHEHYATBIX W KPYroBbix pguarpamm. Iloctpoenme rpadukos
¢dbyukuii. [Togbop auHMM TpeH[a, pelieHne 3a/1a4 MPOTHO3UPOBAHUSI.

Uucnennoe perieHue ypaBHEHHH C TIOMOINBI0 TMoja0opa IapamMerpa.
OnrtuMuzanus Kak MOMCK HAWJIyYIIero pelieHus B 3aJaHHbIX yCIoBUsIX. LleneBas
byHKIus, orpaHudeHus. JIokaJbHbIE U TJ00AJbHBIA MHUHHUMYMBI IICJIEBOM
dbyaknuu. Pemenne 3amad oNTUMHA3AIUIN C TIOMOIIBIO AJICKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernyueckue MOAXOAbI K OILIGHKE KOJM4ecTBa UWHGOpMAIMU. 3aKOH
annutuBHOCTH MH(Opmaruu. @opmyna Xapriau. MHpopManus 1 BEpOSATHOCTS.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust JaHHbIXx. AsnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. ANrOpUTMBI CKATHS JAHHBIX C MOTEPSMH. Y MEHBIICHHE
rIyOuHBI KogupoBaHus 11Beta. OcHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh TMepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH II€peJayd  OT
MH(POPMAITMOHHOTO 00BhEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpuunHbI
BO3HUKHOBEHHUs OIMUOOK TIpU Tiepenade JaHHbIX. Kogbl, MO3BOJIAIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKHM, BO3HUKAIONIME TPH Teperadye TaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XoMMuHra.

Cucrembl. KOMIOHEHTBI CHUCTEMBI W UX B3aumopcucTBue. (CUCTEMHBIN
addekt. Ynpapnenue kak nHGpopMalmoHHsli nmporecc. OOpaTHas CBA3b.

Mopenun u moxenupoBanue. Llens mMoaennpoBanuss. COOTBETCTBUE MOJEIH
MOJICIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Ieiu MoaenupoBanus. dopmanuzaius
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJAEIUPOBAaHUS B BUAE, YIOOHOM ISt
BOCIIpUATHS yeloBeKoM. ['padudeckoe npecraBieHue TaHHBIX (CXEMBbI, TAOIUIIbI,
rpadukn).

I'padpr. OcHoBHBIe MOHATHS. Buasl rpadgor. Onucanue rpadoB ¢ MOMOIIBIO
MATpULl CMEXKHOCTH, BECOBBIX MATpPHUIL, CIIMCKOB CMEXHOCTH. PemeHune
AITOPUTMUYECKUX  3aJ1ad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJLHOTO TYTH MEXJIYy BepIIMHAMU Tpada, OmnpeeicHue KOJIMYEeCTBA
pPa3IMUHBIX MyTEed MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBnsi moucka. CrocoObl 00xoma mepesa.
[IpencraBienne apudMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. J[uckpeTHble Urpbl
JIBYX UTPOKOB C MoJHOM mHpopManuei. [Toctpoenne nepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPbl B TaOJUYHON (popMe. BBIUIpHIIIHbIE U TPOUTPHIIIHbIE
NO3ULIMN. BEIMTPBIIIHBIE CTPATETUN.

CpeacTBa MCKYCCTBEHHOr0 HMHTeJIEKTa. CepBHUCHI MAIIMHHOIO IMEpeBOAa U
pacmno3HaBaHus ycTHOUW peun. KorHuTuBHbIE cepBUCH. MneHTU(UKALNA U TOUCK
U300paKeHUH, pacno3HaBaHUE UL, CamooOyuaromuecs CUCTEMBI.
VcKycCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcrosnb3oBaHME METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B O00y4aromux cucreMax. lMcnoiab3oBaHuEe METOI0B
UCKYCCTBEHHOT'O MHTEJIEKTa B poboToTexHuke. MHTepHer Beme. [lepcnekTuBsl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX cUCTeM. HelpoHHbIe ceTu.

AJITOPUTMBI H IPOrPaAMMHPOBaHHUE

dopManuzanus ~ HOHATHS — anropurma.  MammHa  TeropuHra  Kak
YHUBEpCcaJIbHas MOENb BeruncieHui. Tezuc Yépua—TwropuHra.

OneHka CII0XKHOCTH BbIUMCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJITOPUTMOB. AJTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmsl. llpuMepsl pa3nMyHBIX —aAJITOPUTMOB
peleHns OJHOM 3a/1a4d, KOTOPbIE UMEIOT PA3IUYHYIO CIOKHOCTbD.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C MOMOIIBIO AITOPUTMA
«pemiero DparocheHar.

MHoropa3psiaHble 1Ieible YUCIia, 3a7a41 JUIMHHON apu(pMEeTHKU.

CnoBapu  (accolMaTUBHBIE MAaCCHUBBI, OTOOpaKeHHUs). XOII-TAOJIHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOrO BBIpaXKEHHs. Bbluucienue
apu(PMETUIECKOTO BhIPAKEHUS, 3aMIMCAHHOTO B MOCTPUKCHOM (popMme.

Ouepenu. Mcnosip30BaHue ouepenn Juisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHHe MHHUMaIBHOTO OCTOBHOIO JIepeBa
B3BEUICHHOTO CBS3HOTO HEOpUEeHTHUpoBaHHOro rpada. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHEHTHPOBAHHOIO allUKIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

Hepesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(ounapubie) aepeBbsi. I[locTpoeHue naepeBa AJig 33aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputmbl 00xoja aepeBa. Mcnonb3oBaHue cTeka U
ouepenu s 00xoa iepeBa.

JluHamMpyeckoe NporpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXpPaHEHUEM MPOMEKYTOUHBIX PE3YyJbTAaTOB. 3aJadyM, PEIIAEMbIE C ITOMOIIBIO



JTUHAMUYECKOTO TPOTPAMMUPOBAHMS: BBIUUCIECHUE PEKYPCUBHBIX (DYHKITUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[TonsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHpOBaHUU. OOBEKTHI U
kjaccbl. CBOMCTBA UM METONIbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAIM3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynsnuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTepdeiica
noib3oBatens. Vcnonb30BaHME TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
MOCTpOEHUsI HHTEpdeiica.

O630p  s3blkOB  mporpammupoBaHusi.  [lomstme o  mapaaurmax
IPOrpaMMUPOBAHMUS.

HNupopMmanuoHHBIE TEXHOJIOTHH

OTanbl  KOMIIBIOTEPHO-MAaTEMATHYECKOTO  MOJEIUPOBAHUSA:  MOCTAHOBKA
3alayu, pa3paboTka  MOJIeNTH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOJECIUPOBAHUS.

Juckpernzanuss NOpu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenvpoBanue BHKEHHS. MojenupoBaHue  OHOJOTMYECKHUX
cucteM. MaremaTtuueckue  MOAEIM B DKOHOMHKE.  BbluncIuTENbHbBIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTa. MeToJi HauMEHBIIUX KBaJApPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

Beposaranoctasie  momenu.  Metoasl  Monte-Kapno.  MMurtainmonHoe
MoienrpoBanue. CUCTEMbI MaCCOBOTO OOCITYKMBaHHUSL.

Tabnuunble (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHni 00 OMHOTHMHHBIX 0OBekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBOi 0a30if naHHBIX. 3amojHeHue O0a3bl JaHHBIX. [lowWck, cOpTUpOBKa u
bunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpaMHU.
Brruncnsiembie mosisi B 3ampocax.

MHuorotabnuunbie 0a3bl JaHHBIX. THUMBI CBSI3eM MexAy TaOaulamu.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-npuiioxkenus. IIoHaTHe 0 cepBEPHON U KIIMEHTCKOM YaCTAX CaWTaA.
TexHONmorusl «KJIMEHT — CEPBEP», €€ JTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML wu kackaauwix Tabnui ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xoctuHra. 3arpyska ¢aitioB Ha CaiT.

BBon m300pakeHni ¢ MCIONB30BAHUEM PA3TMUYHBIX HU(PPOBBIX YCTPOHCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



ycTpoictB). ['padmueckuii penaktop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypOBHEH, KOPpEKLHs — LIBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Peryms. Pabota ¢ oOmactamu.
OUIbTPHI.

MHuorocnoiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanausbl.
Coxpanenue BbiaeneHHoOW oOnactu. [loaroroBka miumocTpamuii 1jist BeO-CalToB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpussie. @opmaTel BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zanus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJEIEH.
Cerounsle Momenu. Marepuanbl. MoJaenupoBaHHEe HCTOYHUKOB OCBEIICHUS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilonsatue o BupTyaiabHOU
PEaIbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
MHO®OPMATUKE (YTJIVBJIEHHBINA YPOBEHB) HA YPOBHE CPE/JHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPaXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlM{, TO3UTHUBHBIX BHYTPECHHHX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, pACUIMPEHUE KU3HEHHOIO OIbITA M OMbITA JESITEIILHOCTU B IpoIlecce
peanu3alnuyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEIILHOU JIEATETLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyyaromierocs OyayT cOpMHUpOBaHBI CIEIYIONIUE JIMYHOCTHBIC
pe3ybTaThl:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA W MPaBOMOpPsIKa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
MH(OPMAIMOHHOTO MpaBa U HHHOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMHU3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIIMKA 110 COLMAIBbHBIM, PEJIIUTHO3HBIM, PACOBBIM,
HAIMOHAIBHBIM ITPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMAaHUE 3HaYCHUSI MHOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu HTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYAas OCTETUKY HAy4YHOTO |
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABl HMCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  3J0pOBOr0 M  Oe3omacHoro obpasza  KW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmoenns TpeOboBaHUi 0€30MaCHOM KCIUTyaTallud CPEACTB MHPOPMAIIMOHHBIX
¥ KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJTHATH TaKyIO JCSATCIIEHOCTD;,

uHTepec K cdepaM NpoPecCHOHATHHON eSTEIbHOCTH, CBS3aHHBIM C
UHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM M HWH(OPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYIHO-TEXHHUECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu u
pealln30BbIBATh COOCTBCHHBIC )KH3HCHHBIC TIAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MU CaMOOOpa3OBaHHWIO Ha
MPOTSHKCHUH BCEH KHU3HU;

7) 3KOJI0TrH4eCKOr0 BOCIIMTAHMS:

OCO3HAHHE TJIO0ATHLHOTO XapaKTepa SKOJOTHYECKHX IMPOOJIeM M TyTeH uX
pelieHuss, B TOM 4YHCIE C YY6TOM BO3MOXKHOCTEH HMH(DOPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, IOCTIKECHUSM HAYYHO-TEXHHYECKOTO IIporpecca Hu
OOIIIECTBEHHOM NPAKTHKH, 332 CYET TIOHUMAHUS PO HH(POPMAITMOHHBIX PECYPCOB,
WHPOPMAITMOHHBIX TIPOIECCOB M HH(MOPMAIMOHHBIX TEXHOJOTHA B YCIOBHIX
1 poBoi TpaHchopMaIii MHOTHX chep KU3HH COBPEMEHHOTO O0IIeCTBa;

OCO3HaHWE IIEHHOCTH HAyYHOW JESATeIThbHOCTH, TOTOBHOCTH OCYIICCTBIISITH
MPOEKTHYIO M HCCIICA0BATEIBCKYIO JISATEIbHOCTh MHIUBHIYyAIbHO M B TPYIIIIE.

B mporecce JOCTHKEHHS JTMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMbI
no wuH(pOpMAaTHKE Yy OOYYArOIIMXCS COBEPIICHCTBYETCS  AMOIMOHAIBHBIN
UHTEIIICKT, MPEANOIaralonmi chOpMUPOBAHHOCTb:

CaMOpETYJIMPOBAHHUS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE MPHHAMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJEHHE, CIOCOOHOCTH aJalTUPOBAThCI K
HYMOIIMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTD, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMY, BKIIOUYAIONICH CTPEMIICHHE K JIOCTIKEHUIO TS U
yCIIeXy, ONTHUMH3M, WHHUIIMATUBHOCTh, YMEHHE JICHCTBOBATh, UCXOMAS M3 CBOUX
BO3MOKHOCTEH;

IMITATUH, BKIIOYAIOINIEH CITIOCOOHOCTh MOHUMATh 3MOIMOHAILHOE COCTOSHUEC
JIPYTHX, YYUTBIBATh €r0 TPU OCYIICCTBICHUH KOMMYHHKAITUH, CIIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUYAIOIUX CITOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMHU, 3a00TUTHCS, MPOSIBIISITh HHTEPEC U pa3peniaTh KOH(PIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOyuaromerocss OyayT chOpMUPOBaHBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NECHCTBUSAX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4ye€OHbIE JEUCTBUS, KOMMYHUKATHUBHbIC
yYHUBEpCaIbHbIE Y4YeOHbIE ACUCTBUS, PETYJSITUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JIOrHYecKUe TeHCTBHSA:

CaMOCTOSITENILHO  (OpMYyJIUpOBaTh M aKTyaJIU3UpOBaTh  IMpoOliemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA /I CPAaBHEHUS,
KJ1accupuKanuu u 0000IIeHHUS;

ONpENENATh LEJN JACITEIBHOCTH, 33JaBaTh IAapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHS],

BBISIBJIITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH TOCIIEACTBUM AECSATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBIIOJHATH padOTy B  YCJIOBHUSIX PEAIBHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE [TPU PELICHUN KU3HEHHBIX MPoOIIeM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0BATENBCKON U MPOEKTHOM JESITEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYUIECTBJIATh PA3JIUYHBIE BHJIBl JEATEIBHOCTH IO TOJYYEHHIO HOBOTO
3HAHMS, €r0 WHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTYyalMsIX, B TOM 4YHUCJIE€ NPU CO3JAaHUU YYEOHBIX M COLMAIBHBIX
IIPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSMHU U METO/IAMH;

CTaBUTh M (OpMyIupoBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;



BBISIBJISITh MPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl i1 JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAJIM3UpPOBaTh IOJYYEHHbIE B XOJE pEUICHUs 3a7auyd pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBII TOUCK MEPEHOCa CPEACTB M CIOCOO0B
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 001acTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MU, IpeUlaraTh OPUTMHAJIbHBIE MOJIXOJbl U PELICHMUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOJTydeHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBIIATh  IOWUCK,  aHalu3, CUCTEMaTU3alUl |
MHTEPIIPETALNIO HH(POPMALIMK Pa3IMUHBIX BUAOB U (YOPM IIPE/ICTABICHMUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opmarax ¢ Yy4ETOM Ha3HAYEHUS
uHpoOpMaMu W IEJIEBOM  ayJUWTOpPUH, BbHIOMpas ONTUMAIBHYI0 (QopMy
IPEICTABIICHUS U BU3yaJIU3al1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpManuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONB30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHI B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcocOepexeHHsl, TMPaBOBBIX UM  JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJaJIeTh ~ HAaBBIKAMH  pAclO3HABaHMA W 3aIIUTHl  HWH(pOpMammH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMmyHMKaTHBHBbIE YHHBeEPCAJIbHbIE YYeOHbIEe 1eiCcTBUSA

1) oO61enme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCEeX chepax KU3HU;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6HIGHI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTYyalluidl |
CMATYATh KOH(l)J'H/IKTBI;

BJIaCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I )51 BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(bJ'II/IKTHBIe CUTYyalunu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBHUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

NpUHUMATh 1€  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JICMCTBUSI MO HUX JOCTHKCHHUIO: COCTABJATH IUIAH JCHCTBUM,
pacmpenensaTh pojii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHHBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKAONO YYaCTHUKA KOMAaHIbI B
oOIIMiA pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE IPOEKThI, OICHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁnme IleﬁCTBHH

1) camoopranusamnus:

CaMOCTOATENIBHO OCYILIECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaul B 00pa30oBaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pELIEHUus MNpodsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4EOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIOYTECHHI;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
32 pEIICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CrOoCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM 0Opa3oBaTENbHBIN H
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENIBHBIX IIPOLECCOB, WX PE3yJbTaTOB U



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCUM IJIsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJIbTaTOB
NEATEIBbHOCTH.

3) npuHATHA ce0sl M APYrux:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pPEe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOTr0 YeJT0BEKa.

INPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yueHus kypca MHGOPMATHKU YriyOJE€HHOro ypoBHs 6 10
Knacce oOydalomuMucs OyayT  JOCTUTHYTHl — CIEIYIOIIME  MPEeIMETHbIE
pe3ybTaThl:

BJIAJCHUE NPEACTABICHUSIMH O POJM MH(POPMALMH M CBA3aHHBIX C HEH
IPOLIECCOB B TMPUPOJE, TEXHUKE U OOIIECTBE, MOHATUAMU «HUH(POPMALIH,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN 3¢ (HeKT», «uH(POPMALMOHHASI CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TIoucka HHpopmauuu B ceTd HHTepHeT, ymeHue
KPUTUYECKU OLIEHUBATh MH(POpPMALIO, MOIYYEHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTepHU30BaTh OOJIbIIME JaHHbIE, MPUBOAUTH IPUMEPHI
VUCTOYHUKOB MX IIOJIy4eHMS] M  HAlpaBICHHUS  HCIIOIb30BAaHUSA, YMEHHUE
KJIACCU(UIIMPOBAT, OCHOBHBIE 3aJjaud aHajdu3a JaHHbIX (MPOTHO3MPOBAHUE,
KJaccudukanus, KJIacTepU3alus, aHanIu3 OTKJIOHEHUH ), NOHUMATh
MOCJIEIOBATENBHOCTD PEIICHUS 3a7]a4 aHaIu3a JaHHBIX: cOOp MEPBUYHBIX JAaHHBIX,
OYMCTKA U OIIEHKAa KauyecTBa JaHHBIX, BBIOOpP W/WJIM TOCTPOEHUE MOJIENH,
npeoOpa3oBaHue JAHHBIX, BU3YyAIU3allHsl TaHHBIX, UHTEPIPETALUs pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHILMUIIOB YCTPOHCTBa M (YHKIIMOHUPOBAHUSA
COBPEMEHHBIX CTAIlMOHAPHBIX U MOOUIIbHBIX KOMITBIOTEPOB, TEHAECHIUN Pa3BUTHS
KOMITbIOTEPHBIX TEXHOJIOTUH;

BJIa/ICHHE HaBbIKaMU pabOThl C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecreueHusi s pelieHus ydeOHBIX 3ajad 1o
BbIOpaHHOM CHEIMAIU3alINN;

HaJIM4Me MPEJCTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIMIIAX OPraHU3alrU U QYHKIIMOHUPOBAHUS KOMITbIOTEPHBIX
ceTeil, 00 OOmUX MPUHIMIAX pPa3pabOTKM W (YHKIIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHNM;



NOHMMaHHE Yrpo3 HMHGOPMAIMOHHON O€30MacHOCTH, HCIOJb30BAHUE
METO/JIOB M CPEACTB IPOTUBOJAEHCTBHS JTHUM yIrpo3aM, COOJIIOACHHE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JaHHBIX, COOJIIO/IEHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH M TUTHEHBI ITPU paboTe
C KOMIBIOTEPAMH U APYTUMHU KOMIIOHEHTAMH [IU(PPOBOTO OKPYKEHMSI, TOHUMAHUE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX MpOrpaMM, 0a3 JaHHBIX M
paboTel B ceTn MHTEpHET;

INOHMMaHHE OCHOBHBIX IPUHIMIOB JUCKPETU3AlMU PA3NUYHBIX BHJIOB
uHpOpMallMK, YMEHUE ONPENeNiaTh HH(POPMALMOHHBIA O0O0BEM TEKCTOBBIX,
rpauyecKkux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3aLUH,
YMEHUE OMNpPEACNATh CPEAHIO CKOPOCTh IE€pEelaud JAaHHBIX, OLIEHUBATh
U3MEHEHHE BpEMEHHM Tepefadyd IpH H3MEHEHUH HWH(POPMAIMOHHOTO 00BEMa
JTAHHBIX U XapaKTEPUCTHK KaHaja CBS3H;

YMEHUE HCIIONB30BaTh MPU PELICHUM 3a/a4 CBOWCTBA MO3ULMOHHOW 3aIncu
YyHUCel, AITOPUTMA MMOCTPOCHHUS 3alUCH YKCTIA B MIO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWcCia B MO3ULHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHEM,
YMEHHME BBINOJHATh apUPMETHUECKHUE OIepalMd B IO3ULUOHHBIX CHCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTUUECKUX BBIPAXKEHHM, HCIIONb3Ys
3aKOHBI aiNreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOPMaJIbHBIX (hOopMax IO 3aJlaHHOM Talmuile
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTUHHOCTH BBICKA3bIBaHUS, COJEPIKAILEIO
NIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUIA;

NOHMMaHuEe O0a30BbIX aAJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3anuch YMcesl B MO3UIIMOHHOW CHCTEME CUMCIIEHHUS, HAXOXKIICHUE
BCEX MPOCTHIX YHMCEI B 33JaHHOM JiMarna3oHe, 00paboTka MHOTOPa3psIAHbIX LEIbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNsATh CI0XKHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMHpOBaHHE 3JEMEHTOB MAacCUBa, COPTUPOBKA MaccHBa, MepeOOpHbIE
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOJAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH ISl PEIIEHUS OJHOW 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IPOrPaMMHUPOBAHHUSI BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npencraBieHussMH O Oa30BBIX THIAX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHUE HCIOJb30BaTh OCHOBHBIC  YHIPABISIOIINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPENENATh Pe3yJbTaThl padOThl IPOrpaMMBbl MPU 33JaHHBIX MCXOJHBIX JTAaHHBIX,
ONpPENENATh, NPU KAKUX HCXOJIHBIX JAaHHBIX BO3MOXHO IIOJYYEHUE YKa3aHHBIX



PE3yNbTAaTOB, BBISBIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OMHUOKE B padoTe
porpamMmbl, HOPMYIUPOBATH MPEJIOKEHHUS 110 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JEMOHCTPAlMOHHBIE MaTEPUAJbl C UCIIOJIB30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JICKTPOHHBIC TAOJMIIBI JIJIs1 aHAJIN3a, IPEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOONBIIET0 W HAUMEHBIIEro 3HAYEHUH, pelIeHue
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIIEHHUs, MOAOO0p JUHUU TPEHJA, PEIlCHUE
3aJlay IPOTHO3UPOBAHMS).

B npouecce u3yueHus Kypca UHPOPMATHKU YTriayOJ€HHOro ypoBHs 6 11
Knacce oOydaromuMucs OyayT  JOCTUTHYTHI — CIEAYIOIHE  MPEAMETHBIC
pe3yJIbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KOJbI, JOIMYCKAIOIIHE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KOIbI), HCIOJIb30BaTh MPOCTEUIINE
KOJIbI, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIMITBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE pellaTh aJrOPUTMHUUECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyn  MOCTPOEHUS ONTUMAILHOTO TYTH MEXAYy BeplIMHaMHu Tpada,
ONpENENICHUs]  KOJIMYECTBA  PA3JIUYHBIX  OyTE€d  MEXAY  BEpPIIMHAMU
OpPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JCPEBbS MPU
aHaM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETHUECKUX
BBIpAXEHUMN, TIPU PEIICHUU 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI MO 33JJTaHHOMY aJITOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BHIUTPHILIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W pEaJu30BBIBATH B BHJE MpOrpamMm 0a3oBbIe
QJITOPUTMBI, YMEHUE HCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIMANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pelIeHnH 3a/lad CTPYKTYPhI JaHHBIX (CIUCKH, CIOBApH, CTEKU, OUEpEaH, JE€PEBDs),
WCIIOJIb30BaTh 0a30BbIE OMEpAIMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaH/JapTHbIE U COOCTBEHHBIE MOAMPOTPAMMBI i1 00paOOTKU YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIB30BaTh MPU pa3pabOTKe MporpaMMm OHOIHUOTEKH
noAnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BIIAJICHUE OCHOBHBIMH CBEJCHUSAMH O 0a3ax [JaHHBIX, WX CTPYKTYpe,
CpeICcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJh30BATh TAOIMYHBIC
(pensauoHHbIe) 0a3bl JAHHBIX (COCTABIAThH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJIHSIThH
COPTHPOBKY U TOWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CIIPABOYHBIC CUCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMAaTHICCKUE MOJICIH JIIs aHaJIN3a
O0OBEKTOB W TIPOIECCOB: (OPMYIUPOBATH IIEh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 Pe3yJbTaTOB, IIOJYYEHHBIX B XOJIE MOJCIUPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM IPOIECCy, MPEACTABISATH
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpraHWU30BBIBATH JUYHOEC WH()OPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, TOHUMAaHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPAaHHYCHHUS
MPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPENCTABICHUHA O Kpyre perraeMbIX 3a7ad MAIIMHHOTO OOyYeHUS
(pacrio3HaBaHusl, KJIacCU(PUKALUA U MPOTHO3UPOBAHUSA) HAIUYUE TPEJCTABICHUIN
00  HCMONB30BAaHUU  HMHPOPMALMOHHBIX  TEXHOJOTMM B Pa3IUUHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (pPOBHIe)

Ne /it Kontpoabnbsie IlpakTuueckue
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznea 1. llndpoBasi rpaMoOTHOCTH
11 Kommnbrorep - yHHBEpCcaabHOE 6 https://lesson.edu.ru/905/10?class=10
’ YCTPOMCTBO 00pabOTKU TaHHBIX
. ? =
12 ITporpammioe oecreueHue 6 https://lesson.edu.ru/905/10?class=10
. ? =
13 KOMIBIOTEpHBIE CETH 5 https://lesson.edu.ru/905/10?class=10
. ? =
1.4 VR OpMaIoHHas 6e30MacHOCTb 7 ) https://lesson.edu.ru/905/10?class=10
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
1 [Ipencrasnenue nadpopmaiuu B 19 ) https://lesson.edu.ru/905/10?class=10
' KOMITbIOTEPE
) OCHOBEI aMreGpHI JOTHKH 14 1 https://lesson.edu.ru/905/10?class=10
23 KoMmbioTepHas apudMeTHka 7 1 https://lesson.edu.ru/905/10?class=10
Hroro no pazneny 40
Pa3znen 3. AllropuTtMbl M IpOrpaMMHUpPOBAHHE
. ? =
3.1 BBe/IeHNE B POrPAMMHPOBAHHE 16 0.5 https://lesson.edu.ru/905/10?class=10
39 BCIOMOTaTe b HBIE AMTOPHTMbI 8 ) https://lesson.edu.ru/905/10?class=10




https://lesson.edu.ru/905/10?class=10

3.3 YuciaeHHbIe METOIBI 5 3
34 AnropuT™MBI 00pa0OTKH CUMBOJIBHBIX 5 ! https://lesson.edu.ru/905/10?class=10
) JTAHHBIX
3.5 AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5 hitps://lesson.edu.ru/905/107class=10
Hroro no pazneny 44
Pasznen 4. UndopManmoHHbIe TEXHOJIOTHH
4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5 https://lesson.edu.ru/905/107class=10
40 AHATH3 JAHHBIX 8 3 https://lesson.edu.ru/905/10?class=10
Hroro no pazneny 14
PesepBHOE Bpems 14
BIIEE KOJIMYECTBO HACOB I1
OBIII OJI CTBO YACOB I10 136 15

[NPOTPAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBHIe)

Ne /it Kontpoannbie IIpakruueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pasznea 1. Teopernueckue 0CHOBBI HH(POPMATHKH
11 Nudopmanus u nabOpMaITHOHHBIE 10 )5 https://lesson.edu.ru/905/11?class=11
' IPOLECCH '
12 MonenupoBane 8 ) https://lesson.edu.ru/905/11?class=11
Hroro no pazgeny 18
Pa3znen 2. AnropuT™MbI 1 NIPOrpaMMHUPOBAHUE
. ? =
21 JeMeHTHI TEOPHH ANTOPHTMOB 6 1 https://lesson.edu.ru/905/11?class=11
. 2 =
29 ATOPUTMBI M CTPYKTYPHI TAHHBIX 28 10 https://lesson.edu.ru/905/11?class=11
)3 OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO 16 45 https://lesson.edu.ru/905/11?class=11
) IPOrpaMMHUPOBAHHSI '
Hroro no paszneny 50
Pazgen 3. UndopmManmoHHbIe TEXHOJIOTUH
31 KomnberorepHo-MaTeMaTHueCKOE 2 ) https://lesson.edu.ru/905/11?class=11
’ MOJICJIMPOBAHUE
32 Bassl JaHHBIX 10 4 https://lesson.edu.ru/905/11?class=11
N . 2 =
33 Be6-caiiThr 14 4 https://lesson.edu.ru/905/11?class=11
. ? =
34 Kowmbrotepras rpaduka 8 35 https://lesson.edu.ru/905/11?class=11




https://lesson.edu.ru/905/11?class=11

3.5 3D-monenupoBanue 8 3
Uroro no pazgeny 48
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

[NPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
N Kosau4vecTBO 4acoB DJIeKTPOHHbIE
uudposeie
n/ Tema ypoxa KoHnTpoJbHbIE IIpakTnyeckue JlaTa uzyqeHust
u Bcero paGoTh! paGoTLI o0pa3oBaTe/ibHbIE
pecypcbl

TpeGoBanus
TEXHUKHU
0e30IMacHOCTH U
TUTHUEHBI TIPU
paborte ¢ | 03.09 https://lesson.edu.ru/90
KOMIIBIOTEpaMU U 5/10?class=10
JIPYTUMU
KOMIIOHEHTaMH
udpoBoro
OKPYKEHHS
[IpuHnuns! paboThl
KOMIIBIOTEPOB U | 03.09 https://lesson.edu.ru/90
KOMITBIOTEPHBIX 5/10?class=10
CHCTEM
OO6MeH JJaHHBIMH ¢ https://vkvideo.ru/video-
MOMOIIBIO IINH. 62468751 456240347
KonTpomnepst 1 05.09 https://rutube.ru/video/30
BHEIITHUX cecedfea6f52a694c5082b
YCTPOMCTB 6360eb45/
ABTOMaTHUECKOE https://lesson.edu.ru/905
BBITIOJTHEHHE 1 05.09 /10?class=10

IPOrpPaMMbI




IPOLIECCOPOM
OneparuBHas,
MOCTOSTHHAS U
JOJITOBPEMEHHAsI
aMsTh.
KonTposnepsi
BHEITHUX

ycTpoiicTs. [Ipsamoit

AOCTYII K IMaMATHU

CoBpeMeHHbIE
KOMITBIOTEpPHbBIC
TEXHOJIOTHH

[IporpammHuoe
obecrneucHue
KOMITBIOTEPOB,
KOMITbIOTEPHBIX
CHCTEM U
MOOMJILHBIX
YCTPOICTB
CucremMHoe
MIpOrpaMMHOE
obecreyeHue.
OnepalmoHHbIe
CHCTEMBI

Y TUINUTEL.
HpaiiBepsl
YCTPOMCTB.
[TapannensHoe

IPOTPaMMHUPOBaHHE

10.09

10.09

12.09

12.09

17.09

https://lesson.edu.ru/905
/107class=10

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10




10

11

12

13

HNucramianusg n
JEUHCTAJUISALIMS
IPOrpaMMHOTO
oOecreucHus

daiioBkIe
CHCTEMBI.
IIpuHUMIIBL
pa3MelIcHHs 1
MMEHOBAHHMS
¢aitnos B
JIOJITOBPEMEHHOM
namary. 111a6noHb
IIJIS OTIHMCaHUSA
rpyni ¢aitnos
3aK0HOJIaTEIHLCTBO
Poccuiickoit
®denepauyu B
o0actu
MPOrPaMMHOTO
obecreyeHus u
TAHHBIX

[IpuHmmnbsL
MIOCTPOEHUS U
arnmnapaTHble
KOMITOHEHTBI
KOMIBIOTEPHBIX
cereil. CeTeBbIe
MPOTOKOJIBI

17.09

19.09

19.09

24.09

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10

14

Cetp UHTEpHET

24.09

https://lesson.edu.ru/905




/10?class=10

Pasznenenune IP-cetn
Ha IIOJICETH C

https://lesson.edu.ru/905
/107class=10

15 26.09
IIOMOIIIBI0 MacOK
nojcerei
CeteBoe https://lesson.edu.ru/905
16 aIMUHUCTPUPOBAHU 26.09 /10?class=10
e
Buaer https://lesson.edu.ru/905
JIESITEILHOCTH B /10?class=10
cetu MHTEpHET.
17 CepBucol 0110
HNHurepHera.
['ocynapcTBeHHbIE
3JIEKTPOHHBIE
CEPBUCHI U YCIYTH
8 WudopmatHoHHas 0110 https://lejson.edu.ru/905
0€30MacHOCTb ' /107class=10
Bpenonochsie https://lesson.edu.ru/905
MIPOrPaMMHOE /10?class=10
19 obecrnieueHue u 03.10
METO/bI OOpHOBI C
HHUM
[TpakTnueckas https://lesson.edu.ru/905
20 pabora 1o Teme 03.10 /10?class=10

"AHTUBHPYCHBIE
IporpaMMsl"




Opranuzanust https://lesson.edu.ru/905
JIMYHOTO apXuBa /10?class=10
uH(pOpMaIUH.
21 PesepBHoe 08.10
KOIUPOBAHUE.
[TaponbHas 3ammuTa
apxuBa
" udposanne 05.10 ?;gr;sgl/:sljfslgn-edu.rU/905
JTAaHHBIX :
AJroputm https://lesson.edu.ru/905
23 mmmdposanusi RSA. 10.10 /10?class=10
Creranorpadus
IIpakTnueckas https://lesson.edu.ru/905
24 pabota o Teme 10.10 /10?class=10
"HIudpoBanue
JaHHBIX"
HNudopmanus, https://lesson.edu.ru/905
JaHHEIE U 3HAHUA. /107?class=10
)5 HudopmarnmoHabie 15.10
MpOILIECCH B
MIPUPO/JIE, TEXHUKE U
oOmecTBe
HenpepsiBHBIE 1 https://lesson.edu.ru/905
JIUCKPETHBIE /10?class=10
26 BEJIMYUHBI U 15.10

CUTHAJIbI.
Heo0xonumocTs
JTUCKPETH3AINH




uHpopmanuu,
MpeIHa3HaYCHHOU
JUTSL XpaHCHUS,
nepesavn u
00paboTku B

(G poBbIX
cUcTeMax

27

28

JBonuHoe
KOJINPOBAHUE.
PaBHOoMmepHBIE 1
HEpaBHOMEPHBIE
KOJBI.
JlexoupoBaHue
COOOIIIECHUH],
3alMCaHHBIX C
IIOMOIIBIO
HEPaBHOMEPHBIX
KOJIOB

Ycenosue ®ano.
[TocTpoenue
OJIHO3HAYHO
JEKOIUPYEMBIX
KOJIOB C TIOMOIIIbIO
nepesa. ['pad A
A. MapkoBa

17.10

17.10

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10

29

E quanIe:
HU3MEPEHUS
KOJIHUYECTBa
uHpOpMaLIUH.

22.10

https://lesson.edu.ru/905
/10?class=10




30

31

32

33

34

AndaBuTHBIN
MOJXO0/ K OLIEHKE
KOJINYECTBA
uHpOopMaun

CucreMnl
CUHCIIEHUS

[TepeBon uncen u3
OTHOM CUCTEMEI
CUHCJICHUS B

APYTYIO

JBonuHas,
BOCBMEpUYHAs U
HIECTHAALIATEPUYHA
sl CUCTEMBI
CUUCIIEHUS], CBA3b
MEXK]ly HUMH

JIBomuHas,
BOCbMEPHUYHAS U
HIECTHAALIATEPUYHA
sl CHCTEMBI
CUHCJICHUSI, CBSI3b
MEXK]ly HUMH

JIBomuHas,
BOCbMEPUYHAS U
HIECTHAALIATEPUYHA
sl CHCTEMBI
CUUCJICHUS], CBA3b
MEX]ly HUMH

22.10

24.10

24.10

05.11

05.11

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10




Apudmernueckue https://lesson.edu.ru/905
onepauuy B /10?class=10
35 MMO3UIMOHHBIX 07.11
cHucTemMax
CUHUCJICHUS
Tpoununas https://lesson.edu.ru/905
36 ypaBHOBEIICHHAS 07.11 /10?class=10
CHCTEeMa CUUCIICHUS
JIBon4uHO- https://lesson.edu.ru/905
37 JeCATUIHAS 12.11 /10?class=10
CHCTEMa CUUCIICHUS
18 Konuposanue 11 ?;E)F;s,czl/:::ji;n.edu.ru/905
TEKCTOB '
PacTtpoBoe https://lesson.edu.ru/905
39 KOJMPOBaHUE 14.11 /10?class=10
MU300paKeHUI
IIpakTrueckas https://lesson.edu.ru/905
pabora 1o Teme /10?class=10
40 " JluckpeTruzarus 14.11
rpadudecKoin
uHpopmaun"
IIBeTOBBIC MOJIETH. https://lesson.edu.ru/905
BektopHoe /10?class=10
KOJIMPOBaHUE.
41 ®dopmartsl ¢Gaiios. 19.11
TpéxmepHas
rpaduka.

®pakranbHas




42

rpaduka
Konuposanue
3ByKa. O1ieHKa

MH(}OPMaLIMOHHOTO

00bEMa 3BYKOBBIX
JAHHBIX TIPU
3aJIaHHBIX YaCTOTE
JTUCKPETH3AINH U
paspsIIHOCTH
KOIMPOBAHUS

19.11

https://lesson.edu.ru/905
/107class=10

43

[IpakTuueckas
pabora o Teme
" Jluckperusarus
3BYKOBOM1
uHpopmanun"

21.11

https://lesson.edu.ru/905
/10?class=10

44

45

46

OcHOBBI anredpsl
JIOTHKH

Jlornueckue
Omnepauuu.
Tabmauet
HCTUHHOCTH

Jlornueckue
BBIPAKEHMUS.
Jlornueckue
TOXIECTBA.
JlokazaTenbCTBO
JIOTHYSCKUX
TOXJECTB C

21.11

26.11

26.11

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10




47

48

49

50

51

[IOMOIIBI0 TA0IHIL
ACTUHHOCTH

[IpakTnueckas
pabota 1o Teme
«ITocTpoenue u
aHaJIu3 TaOIuIl
WUCTUHHOCTH B
Ta0IMYHOM
poieccopey
Jlornueckue
orepanuu u
oTiepalfy HaJl
MHO>KECTBAMHU

Jlornueckue
omnepauuy u
omnepauuy Haj
MHO>KECTBaMHU

3aKOoHBI aNreOpbl
JIOTHKH.
OKBHUBAJICHTHbBIE
npeoOpazoBaHus
JIOTHYECKUX
BBIPKEHUI

Jlornueckue
YpaBHEHUS U
CHCTEMBI
ypaBHEHUU

28.11

28.11

03.12

03.12

05.12

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10

52

Jlormueckue
GyHKIHIH.

05.12

https://lesson.edu.ru/905




53

3aBUCUMOCTD
KOJIMYECTBA
BO3MOJKHBIX
JIOTUYECKUX
GyHKIMI OT
KOJINYECTBa
apTyMEHTOB.
ITonaHbIC cCHCTEMBI
JTIOTHYECKHUX
byHKIMi
Kanonunueckue
(hOpPMBI JTOTHYECKUX
BBIPAXKECHUM.
CoBepluieHHbIE
JIA3BIOHKTUBHEIE U
KOHBIOHKTHBHBIE
HOpMaJIbHBIC
(GhOpMBI, aTOPUTMBI
WX TIOCTPOCHUS TIO
TabIuIe
HCTUHHOCTHU

10.12

/10?class=10

https://lesson.edu.ru/905
/10?class=10

54

Jlornueckue
3JIEMEHTHI B COCTaBE
KOMIThIOTEpa

10.12

https://lesson.edu.ru/905
/10?class=10

55

Tpurrep.
Cymmarop.
MBHoropa3psIHbli
CyMMAarop

12.12

https://lesson.edu.ru/905
/10?class=10

56

IToctpoenune cxem

12.12

https://lesson.edu.ru/905




Ha JIOTHYECKUX
3JIEMEHTAaX. 3aIlUCh
JIOTUYECKOT0
BBIpa)KCHI/ISI 10
JIOTUUECKOM cXeMe

/10?class=10

57

58

59

60

Mukpocxemsl 1
TEXHOJIOTHS X
MIPOU3BOJICTBA

[IpencraBnenue
IIEJIBIX YHCE B
MaMSATH
KOMIIBIOTEPA.
OrpaHnn4eHHOCTh
JMara3oHa YHCell
MIpU OTPAHUYCHUH
KOJIMYECTBA
pas3psaoB.
IIepenonnenue
pa3psIAHON CETKU
be33nakoBeie n
3HAKOBBIC JaHHBIC.
3HaKOBBIN OHUT.
JIBOMYHBI
JOTIOJTHUTEIILHBIN
KOJI OTPHUIIATEIbHBIX
qHCel
IToOutoBbIE
JIOTUYCCKHEC
onepauuu.

17.12

17.12

19.12

19.12

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10




61

Jlormueckuii,
apudmeTHuecKuil u
UKIAYECCKUH
CIIBUTH

[IudpoBanue ¢
MOMOIIbIO
MOOUTOBOM
orepanuu
CHUCKJTIOYAIOIIEee
NJI»

24.12

https://lesson.edu.ru/905
/10?class=10

62

[IpencraBnenue u
XPAaHCHUC B ITaMATH
KOMIThIOTEpa
BCIICCTBECHHBIX
qHCe

24.12

https://lesson.edu.ru/905
/10?class=10

63

Brimonnenue
onepaunuii ¢
BEILIECTBEHHBIMU
YUCIIAMH,
HAaKOIUIEHUE
OLIMOOK MpH
BBIYHCIICHUSIX

26.12

https://lesson.edu.ru/905
/10?class=10

64

IIpakTnueckas
pabora 1o Teme
«M3yuenune
NIOpa3psTHOTO
MAaIIMHHOT O
IIPEJICTaBICHHUS
LENbIX U

26.12

https://lesson.edu.ru/905
/10?class=10




65

BCIICCTBCHHBIX
HYUCEII»

Ananus
aJITOPUTMOB

14.01

https://lesson.edu.ru/905
/10?class=10

66

67

Ortalsbl peleHus
3a/1a4 Ha
KOMIIBIOTEPE.
HNHucTpyMeHTaNbHbIE
CpencTBa:
TPaHCIATOP,
OTJIATYUK,
POQUITHUPOBIITIK
Cpena
POrPaMMHUPOBAHUS
. Kommumsmus u
WHTEPIIPETAINS
porpamm.
BupryansHsie
MAIIHHEI.
WuTerpupoBanHas
cpena pa3paboTKu

14.01

16.01

https://lesson.edu.ru/905
/107class=10

https://lesson.edu.ru/905
/10?class=10

68

Metonap! oTianku
porpaMm

16.01

https://lesson.edu.ru/905
/10?class=10

69

Tunsl nepeMeHHbIX
B SI3BIKE
POrPaMMHUPOBAHUS

21.01

https://lesson.edu.ru/905
/10?class=10

70

OO0paboTka 1eIbIx
qrce

21.01

https://lesson.edu.ru/905




/10?class=10

OO6paboTtka https://lesson.edu.ru/905
71 BEIIIECTBEHHBIX 23.01 /107?class=10

YHUCEI

Crny4aiiabie u https://lesson.edu.ru/905
72 IICEBOCTyYaiiHbIe 23.01 /10?class=10

qucia
- oY —— 2801 https://lefson.edu.ru/905

CIIOXKHBIE YCIOBHSI ' /107class=10

https://lesson.edu.ru/905

74 [{ukiel ¢ ycnoBuem 28.01 /10?class=10

ITuknsl o https://lesson.edu.ru/905

IIEPEMEHHOM. /10?class=10
75 Bzaumo3zamensieMoc 30.01

Th Pa3JIMYHBIX

BHJIOB ITUKJIOB

O6paboTka https://lesson.edu.ru/905
76 HaTypaJbHBIX YHCEI 30.01 /10?class=10

C UCIOJIb30BaHUEM

LIMKIIOB

Haxoxxnenue Bcex https://lesson.edu.ru/905

IIPOCTBIX YHCEI B /10?class=10

3aJJaHHOM
77 Jiarna3oHe 0.5 04.02

[IpakTrueckas

pabota mo Teme
«Penrenue 3amau




METOIOM
nepedopa»

https://lesson.edu.ru/905

78 NuBapuaHT 1ukia 04.02 /10?class=10
79 JlokyMeHTHpOBaHHE 06.00 ?;‘;isczl/a/slsefslgn.edu.ru/ 905
mporpamMm :
OO0OpaboTka JaHHBIX, https://lesson.edu.ru/905
80 XpaHALIMXCA B 06.02 /10?class=10
daitmax
81 Paz6uecHue 3agauu Lo ?;;isczl/:slisl;n.edu.ru/%s
Ha IoJ13a1a9H ‘
Hcnonb3oBanue https://lesson.edu.ru/905
CTaHJApTHOU /10?class=10
OMOJIMOTEKH SI3bIKA
IPOTPaMMHUPOBAHHUS
82 . Ilonxrouenue 11.02
OMOIMOTEK
MO IITPOTPAMM
CTOPOHHHX
MPOU3BOTUTENEH
[Toamporpammel https://lesson.edu.ru/905
83 (mpoueypsl u 13.02 /10?class=10
yHKIHH)
IToxmporpammel https://lesson.edu.ru/905
84 (mpouetypsl u 13.02 /10?class=10
yHKIHN)
85 [IpakTuueckas 18.02 https://lesson.edu.ru/905




86

87

88

paborta 1o Teme
"Pa3zpaboTka
noanporpamMm”
Pexypcusi.
PexypcuBHbie
00BEKTHI
(ppaxransr).
PexypcuBHbIe
poLeaypsl U
byHKINN.
Hcnonp3oBanue
CTeKa st
OpraHu3aIuu
PEKYPCUBHBIX
BBI30BOB

IIpaxTHueckas
pabota o Teme
"PexkypcuBHbBIE
MOAIIPOrPaMMBI "

MoynbHbIH
TIPUHIIATL
MOCTPOEHUS
nporpamm

18.02

20.02

20.02

/10?class=10

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10

89

YuciieHHbIE METOJIBI

25.02

https://lesson.edu.ru/905
/10?class=10

90

[TpakTnueckas
pabora 1o Teme
«Hucnennoe

25.02

https://lesson.edu.ru/905
/10?class=10




91

92

93

94

pelieHne
YPaBHEHU

Hcnons3oBanne
JTUCKPETHU3AIUHU B
BBIUMCIIUTEIbHBIX
3aJa4ax

[IpakTnueckas
pabora 1o Teme
«[Tpubmmxénnoe
BBIUKCJICHHE JIMH
KPUBBIX U
ioniaaei Gpuryp»
[IpakTuueckas
pabota o Teme
«[Touck Mmakcumyma
(MMHMMYMA)

byHKIUN
O06paboTtka
CHUMBOJIbHBIX
JAHHBIX.
ANTOpUTMBI
00paboTKu
CHUMBOJIBHBIX CTPOK:
MOACYET
KOJIMYeCTBa
MOSIBJICHU I
CHUMBOJIa B CTPOKE

27.02

27.02

04.03

04.03

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10

95

AJITOpUTMBI
00paboTKu

06.03

https://lesson.edu.ru/905




CHMBOJIBHBIX CTPOK:
pa30ueHue CTpOKH
Ha CJIOBA IO

/10?class=10

96

97

98

99

poOeIbHBIM

CUMBOJIaM

AJITOpUTMBI https://lesson.edu.ru/905
00paboTku /10?class=10

CHUMBOJIBHBIX CTPOK:
MIOUCK TTOJICTPOKH
BHYTPH JTaHHOU
CTPOKH; 3aMEHa
HalJIeHHOMN
MOJICTPOKH Ha
APYTYXO CTPOKY
IIpakTrueckas
pabota mo Teme
"ObpaboTKa CTpPOK
C MCITOJIb30BaHUEM
byHKIMI
CTaHJApPTHOU
OMOIMOTEKH SI3bIKA
IPOTPaMMHUPOBAHUS

n

I'enepanus cios B
3aJlaHHOM ajihaBUTE

Maccussl u
MOCJIEI0BATEILHOCT
Y YHCCII.
[IpakTrueckas

0.5

06.03
https://lesson.edu.ru/905
/10?class=10

11.03
https://lesson.edu.ru/905

11.03 /10?class=10
https://lesson.edu.ru/905
/10?class=10

13.03




100

101

paborta 1o Teme
"3anosiHeHue
Maccua"

O0001ménusie
XapaKTePUCTUKU
MaccHBa

JIMHEWHBIN MONCK
3aJIaHHOTO
3HAUCHUS B
MacCHBe.
[IpakTuueckas
pabora o Teme
"JInHeHHBIN MOUCK
3aJJAaHHOTO
3HAYECHUS B
Maccuge"

0.5

13.03

18.03

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10

102

IIpakTrueckas
pabora 1o Teme
"TTouck
MUHUMAJITBHOTO
(MaKCHUMaIbHOTO)
DIIEMEHTA B
YHCIOBOM MaccuBe"

18.03

https://lesson.edu.ru/905
/10?class=10

103

CopTupoBka
OJTHOMEPHOTO
Maccuba. [Ipoctsie
METO/IbI
COPTUPOBKH.
IIpakTrueckas

0.5

20.03

https://lesson.edu.ru/905
/10?class=10




104

105

106

paborta 1o Teme
"IIpocTbie METOABI
COPTUPOBKH
MaccuBa"

CopTtupoBka
cnusinueM. breictpas
COPTHUPOBKA
MaccHBa (aJIropuTMm
QuickSort).
IIpakTrueckas
pabora 1o Teme
"bricTpas
COpPTUPOBKaA
Maccua"

JIBOWYHBIN MMOUCK B
OTCOPTUPOBAHHOM
MAaCCHBeE.
IIpakTnueckas
paboTa mo Teme

" JIBOMYHBINA TOUCK"
JIBymepHbBIE
MACCHBBI
(MaTpuIIBI)

0.5

0.5

20.03

25.03

25.03

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10

https://lesson.edu.ru/905
/10?class=10

107

ANTOpUTMBI
00paboTKu MaTpuIl

27.03

https://lesson.edu.ru/905
/10?class=10

108

Pemenue 3agau
aHaJIN3a JaHHBIX

27.03

https://lesson.edu.ru/905
/10?class=10

109

Cpenctsa

08.04

https://lesson.edu.ru/905




110

TEKCTOBOTO
npoieccopa

KomnberorepHnas
BEPCTKA TEKCTA

08.04

/10?class=10

https://lesson.edu.ru/905
/10?class=10

111

112

IIpakTrueckas
pabora o Teme
"Bépctka
JIOKYMEHTOB C
MaTeMaTHYeCKUMHU
dbopmynamu"

NHCcTpyMEHTHI
PELICH3UPOBAHNUS

10.04

10.04

https://lesson.edu.ru/905
/107class=10

https://lesson.edu.ru/905
/10?class=10

113

IIpakTrueckas
pabora 1o Teme
"MHoOrocTpaHU4HbI
€ JOKyMEHTHI"

15.04

https://lesson.edu.ru/905
/10?class=10

114

OGnaunbie
CEPBUCHI.
KonnektuBHas
pabora ¢
JIOKyMEHTaMHU.
[IpakTueckas
pabota o Teme
"KonnexkTruBHas
pabora ¢
JIOKyMEeHTaMu"

0.5

15.04

https://lesson.edu.ru/905
/10?class=10

115

AHann3 TaHHBIX.
Bosnpmine manuwie

17.04

https://lesson.edu.ru/905




/10?class=10

116

MaiuaHoe
o0yueHue

17.04

https://lesson.edu.ru/905
/107class=10

117

AHanu3 Ja"HHBIX C
ITOMOIIILIO
AJIIEKTPOHHBIX
TaOJIUIL

22.04

https://lesson.edu.ru/905
/10?class=10

118

IIpakTnueckas
pabora 1o Teme
"AHanu3 JaHHEBIX C
ITOMOIIILIO
AJIIEKTPOHHBIX
Tabaur"

22.04

https://lesson.edu.ru/905
/10?class=10

119

[TocTpoenue
rpadukoB
(GyHKIIHIA.
IIpakTrueckas
pabota o Teme
"HarnsagHoe
IIPEJICTaBICHNE
pE3yJIBTaTOB
CTaTUCTUYECKOU
00pabOTKH JaHHBIX
B BUJIE IHarpaMm
CpeacTBaMu
penakropa
AIIEKTPOHHBIX
Tabaun"

0.5

24.04

https://lesson.edu.ru/90
5/10?class=10




120

Jluauu Tpenaa.
IIpakTrueckas
pabora o Teme
"TTonGop muHUH
TpeHaa,
MPOTrHO3UpOBaHUE"

0.5

24.04

https://lesson.edu.ru/90
5/10?class=10

121

122

[Toxbop mapamerpa.

IIpakTrueckas
pabora 1o Teme
"YucneHHoe
pelieHue
YpaBHEHUH ¢
MOMOIIBIO TTOI00pa
napamerpa"
OnTuMH3aLxs KaK
MOUCK HAUJTy4lIEro
penieHus B
3a/IaHHBIX
YCIIOBHSIX.
IIpakTrueckas
pabora 1o Teme
"Pemenue 3amay
OTNITUMHU3AIIAH C
MTOMOIIIBIO
AJIEKTPOHHBIX
Tabaur"

0.5

0.5

29.04

29.04

https://lesson.edu.ru/90
5/10?class=10

https://lesson.edu.ru/90
5/10?class=10

123

PesepBHOE Bpems

06.05

https://lesson.edu.ru/90
5/107class=10

124

Pe3epBHOE Bpemst

06.05

https://lesson.edu.ru/90




5/10?class=10
https://lesson.edu.ru/905

125 Pe3epBHOE Bpemst 08.05 /10?class=10
https://lesson.edu.ru/905
126 PeszepBHOE Bpems 08.05 /10?class=10
https://lesson.edu.ru/905
127 PeszepBHoe Bpemst 13.05 /10?class=10
https://lesson.edu.ru/905
128  PesepBHOE Bpems 13.05 /10?class=10
https://lesson.edu.ru/905
129  PesepBHOe Bpems 15.05 /10?class=10
https://lesson.edu.ru/905
130 |~ PesepBHOe Bpems 15.05 /10?class=10
https://lesson.edu.ru/905
131 PeszepBHoe Bpems 20.05 /10?class=10
https://lesson.edu.ru/905
132 PesepBHOE Bpems 20.05 /10?class=10
https://lesson.edu.ru/905
133 | PesepBHOe Bpems 22.05 /10?class=10
https://lesson.edu.ru/905
134 PesepBHOe Bpems 22.05 /10?class=10
135 Pe3epBHOE Bpemst 27.05 https://lesson.edu.ru/905




/10?class=10

136

PesepBHOE Bpems

27.05

https://lesson.edu.ru/905
/107class=10

OBIIEE KOJIMYECTBO
YACOB I10
[NPOTPAMME

136

21.5




11 KJIACC

KoaudecTBO 9acoB

Ne HMara DJIeKTpPOHHbIe NN (ppoBbIE
Tema ypoka Konrpouabusie IIpakruueckue
n/n Bcero u3yueHusi o0pa3oBaTeJbHbIE pecypchl
padoThI padoThI
1 Kosiuectso unbopMam 1 03.09 https://lesson.edu.ru/905/11?class=11
) AJITOPHTMBI CHATHST JIAHHBIX 1 03.09 https://lesson.edu.ru/905/11?class=11
3 Anropurm Xabdmarna 1 05.09 https://lesson.edu.ru/905/11?class=11
[TpakTrueckas paboTa Mo Teme https://lesson.edu.ru/905/11?class=11
4 "CskaTHe TaHHBIX C IIOMOIIBIO 1 1 05.09

anroputrma Xahdmana"

5 Anroputm LZW 1 10.09 https://lesson.edu.ru/905/11?class=11

AJITOPUTMBI CKaTUS TaHHBIX C https://lesson.edu.ru/905/11?class=11
norepsmu. IIpaktnyeckas
6 pabora o Teme "Crxatue 1 0.5 10.09
JTAHHBIX C TIOTEPSIMHU

(amroputmsl JPEG, MP3)"

7 CKOPOCTH TEpe/IatH JAHHBIX 1 12.09 https://lesson.edu.ru/905/11?class=11
8 TToMeXOyCTOHIHBEIE KOJbI 1 12.09 https://lesson.edu.ru/905/11?class=11

[IpakTuueckas padbora Mo Teme https://lesson.edu.ru/905/11?class=11
9 P p 1 1 17.09

"[TomexoycToiunBBIE KOABI" '

Cucrembl. KoMImoHEeHTEI https://lesson.edu.ru/905/11?class=11
10 CHUCTEMEI U UX 1 17.09

B3anmoerictesue. CUCTEMHBIN




addexT. YrpasieHue kak
MH(OPMAIMOHHBIH ITpoIecc.
OOpatHas CBsI3b

https://lesson.edu.ru/905/11?class=11

11 Mojenu 1 MOJIeTUPOBaHKE 19.09
12 Tpader 19.09 https://lesson.edu.ru/905/11?class=11
13 Pemenue 3amay ¢ nOMOIIBIO 24,09 https://lesson.edu.ru/905/11?class=11
rpadoB )
14 TlepeBbs 24.09 https://lesson.edu.ru/905/11?class=11
15 OCHOBbI T€OPHH TP 26.09 https://lesson.edu.ru/905/11?class=11
[IpakTuueckas paboTa mo Teme https://lesson.edu.ru/905/11?class=11
"ITOMCK BBIMTPBIIIHOMN
16 p . 26.09
CTPATETUH B UTPE C MOTHOU
nHdopmanuen”
17 CpencTBa UCKYCCTBEHHOTO 01.10 https://lesson.edu.ru/905/11?class=11
HHTEIUIEKTA '
[IpakTryeckas pabora o Teme https://lesson.edu.ru/905/11?class=11
18 "CpencrBa HCKYCCTBEHHOTO 01.10
HHTEeIEKTa"
dopmanuzarus MOHITUS https://lesson.edu.ru/905/11?class=11
anroput™ma. MammHa
19 ThrrOpHHIa Kak yHUBEpCalbHas 03.10
MOJICJIb BEIYUCIeHUN. Te3uc
Yépua—Trropunra
[TpakTrueckas paboTa mo Teme https://lesson.edu.ru/905/11?class=11
20 "CocraBieHue MpocTou 03.10

ImporpamMmsal JJIs1 MallIMHbBL




21

22

23

24

Teropunra"
Mammna ITocta

Hopmanbhbie anropudmel
MapkoBa

ANropuTMHYECKH
HepaspeluMble 3a1a41. 3a1ada
ocraHoBa. HeBo3MoXkHOCTh
aBTOMAaTHUYECKON OTIaIKU
IIporpaMm

CII0)KHOCTH BBIYMCIIEHHUHA

08.10

08.10

10.10

10.10

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

25

26

27

28

[Touck mpocThIX Yucen B
3aJ]aHHOM JIHAIIa30HE C
MIOMOIIBIO ANTOPUTMA «PELIETO
Opatochena»

[IpakTyeckas pabora o Teme
"Ilorck IpOCTBIX YKCEN B
3aJJaHHOM Jluana3oHe"
MHoropa3psiiHbI€ LENbIE
qucia, 3aa4 JUIMHHON
apu(MEeTHKH

[IpakTnueckast pabota 1o Teme
"Peanu3anys BEIYUCIEHUH C
MHOT'Opa3psIHbIMH yucIaMu"

15.10

15.10

17.10

17.10

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

29

CrnoBapu (acconuaTuBHBIC
MacCCHUBBI, OTOOpaxeHHs ). XIIII-
tabmuiel. [TocTpoeHue
as(haBUTHO-4ACTOTHOTO

22.10

https://lesson.edu.ru/905/11?class=11




30

CJI0Baps 4JIA 3aJaHHOI'O TEKCTAa

[IpakTuyeckas pabora o Teme
"[TocTpoenue andaBUTHO-
4acTOTHOTO CJIOBaps AJist
3aJaHHOro Tekcra"

22.10

https://lesson.edu.ru/905/11?class=11

31

32

Amnanm3 TexcTa Ha
€CTECTBECHHOM SI3BIKE.
Brinenenne
IOCJIEIOBATEILHOCTEH 10
mabnony. PerynsapHsie
BbIpakeHHs1. YacTOTHBIN
aHaIu3

[TpakTrueckas paboTa Mo Teme

"AHanu3 TEKCTA Ha
€CTECTBEHHOM SI3EIKE"

24.10

24.10

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

33

Crexu. AHaNMM3 MPaBUILHOCTH
CKOOOYHOT'O BBIPAKEHUS

05.11

https://lesson.edu.ru/905/11?class=11

34

Beruucnenune
apu(pMETUUYECKOTO BBIpAKCHHUS,
3alMCaHHOTO B MOCT(UKCHOMN

dhopme

05.11

https://lesson.edu.ru/905/11?class=11

35

[IpakTuyeckas pabora o Teme
"Brrancnenue
apu(METHIECKOTO BBIPAKCHHUS,
3aMMCaHHOTO B MOCTHUKCHOM

dhopme"

07.11

https://lesson.edu.ru/905/11?class=11

36

Ouepenu. Ucnonb3zoBanue
ouepenn sl BpeMEHHOTO
XpaHEeHUsT JaHHBIX

07.11

https://lesson.edu.ru/905/11?class=11




37

38

39

40

41

42

43

[IpakTuyeckas paborta 1o Teme
"UcnonwszoBanue ouepenu"”

HepeBbs. Peanuzanust nepesa ¢
MTOMOUIBIO CCHIIIOYHBIX
CTPYKTYp. J{BouuHbIE
(buHapHBIE) TEPEBbS.
[Toctpoenue nepeBa mis
33JJaHHOTO apHU(PMETUIECKOTO
BBIPKCHUS

[TpakTrueckas paboTa Mo Teme
"Hcnosnb3oBaHue AepeBbEB IS
BBIYHCIICHUS apU(PMETHICCKUX
BbIpaXKEHUI"

PexypcuBHBIE aITrOpUTMBI
o0xoJa 1epena.
Hcnone3oBanue cTeka u
ouepeau st 00xoza iepeBa
PexypcuBHBIE aITOPUTMBI
o0xoJa repena.
Hcnone3oBaHue cTeka u
ouepeau s 00Xo/a Aepena
ANropuTMBI Ha Tpadax.
[TocTpoeHre MHHUMAITBHOTO
OCTOBHOTO JIepeBa
B3BEIIEHHOT'O CBS3HOTO
HEOPUEHTUPOBAHHOTO rpada
O6xox rpada B ryouny.
O6xon rpada B mupuny

12.11

12.11

14.11

14.11

19.11

19.11

21.11

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11




44

45

KonnuecTBo paznuyuHbIX MyTei
MEX/Ty BEpIIUHAMU
OPUEHTUPOBAHHOTO
AIMKJINYeCcKoro rpada

Asroput™ JIeHKCTpBI.

21.11

26.11

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

46

[IpakTruyeckas pabora 1o Teme
"BrIYnCIiIeHUE UTHHEI
KpaTyaiuiero myTH MExXy
BepimHaMu rpada (aaroputm
JleiikeTpen)"

26.11

https://lesson.edu.ru/905/11?class=11

47

48

Ausnroput™m ®noitga—
Yopmamia

3aznauu, pemaeMsle ¢
ITOMOILBIO JUHAMUYECKOTO
[IPOrpaMMHUPOBAHUS:
BBIYMCIICHHE PEKYPCUBHBIX

byHKIMIA

28.11

28.11

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

49

[IpakTyeckas pabora o Teme
"Bolunicnenue pekypcuBHBIX
(GYHKIUH C TOMOIIBIO
JMHAMHYECKOTO
IporpaMMupoBaHus"

03.12

https://lesson.edu.ru/905/11?class=11

50

3ajauu, peliaeMble ¢
MOMOIIBIO JUHAMHYECKOTO
MPOrPAMMHUPOBAHUS: TTOJCUYET
KOJINYECTBA BAPUAHTOB

03.12

https://lesson.edu.ru/905/11?class=11

51

[IpakTuueckas pabota 1mo Teme
"[ToxcuéTr KomnuyecTBa

05.12

https://lesson.edu.ru/905/11?class=11




52

53

BapUaHTOB C MIOMOLIbIO
JUHAMHYECKOT O
IIporpaMMupoBaHus”

3agauu, perraeMble ¢
MOMOIILI0 JUHAMHUYECKOTO
MPOrpaMMHUPOBAHUS: 3a/1a91
OINTUMH3ALIUU

ITonstue o mapaaurmax

nporpamMmmupoBanus. O630p
SI3BIKOB IPOTPAMMUPOBAHHS

05.12

10.12

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

54

TToustue 00 0OBEKTHO-
OpPHUEHTUPOBAHHOM
MIPOrpaMMHUPOBAHUN

10.12

https://lesson.edu.ru/905/11?class=11

55

56

57

OO0BexTHI U Ki1accel. CBOMCTBA
1 METOIbI OOBEKTOB

OOBEKTHO-OPHUEHTUPOBAHHBII
aHaIN3
[IpakTnueckas pabota 1o Teme

"M crionp30BaHue TOTOBBIX
KJIACCOB B IporpamMme”

12.12

12.12

17.12

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

58

Pa3zpaboTka nmporpamMmm Ha
OCHOBE OOBEKTHO-
OPUEHTHUPOBAHHOTO MOIX0]1a

17.12

https://lesson.edu.ru/905/11?class=11

59

[IpakTnueckas pabora
"PazpaboTka nmpocToii
MIPOTPaMMEI C UCTIOH30BAHUEM
KJ1IaccoB"

19.12

https://lesson.edu.ru/905/11?class=11

60

Nuxancymanus. [Ipaktudeckas

0.5

19.12

https://lesson.edu.ru/905/11?class=11




61

pabora o Teme "Pa3paboTrka
KJ1acca, MCIIOJIb3YIOIIEro
WHKaNCyJsuo"

Hacnenosanwue. [Tomumopduszm

24.12

https://lesson.edu.ru/905/11?class=11

62

63

64

[IpakTruyeckas pabora 1o Teme
"Pa3paboTka uepapxuu
KJ1accoB"

Cpenpl ObICTpOIt pazpaboTKu
nporpamm. IIpoektupoBanue
uHTepdeiica moap30BaTeNs

[IpoextupoBanue untepdeiica
TI0JIb30BaTENs

24.12

26.12

26.12

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

65

Hcnonp30BaHne rOTOBBIX
YIPaBISIEMBIX 3JIEMEHTOB JIJIS
ocTpoeHus uutepdeiica

14.01

https://lesson.edu.ru/905/11?class=11

66

67

68

[IpakTnueckas pabota 1o Teme
"Pa3paboTka nmporpaMmsl ¢
rpaduyeckuM uHTepdericom"

N3y4eHne BTOpOro s3bIka
IPOrpaMMHUPOBAHUS

N3y4eHne BTOporo s3pika
IPOrpaMMHUPOBAHUS

14.01

16.01

16.01

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

69

OTarnsl KOMIIBIOTEPHO-
MaTeMaTH4eCcKOoro
MOJEIIMPOBAHUS

21.01

https://lesson.edu.ru/905/11?class=11

70

Juckperusanus npu
MaTeMaTHYeCKOM
MO/JIEIMPOBAHUH HEIIPEPBIBHBIX

21.01

https://lesson.edu.ru/905/11?class=11




71

nporieccoB. MojenupoBaHue
IBIOKEHUSA

[TpakTrueckas paboTa mo Teme
"MonenvupoBanue ABUKEHUS"

23.01

https://lesson.edu.ru/905/11?class=11

72

MoaenupoBanue
OHOJIOTHMYECKUX CHCTEM.
[IpakTnueckas pabota 1o Teme
"MonenupoBanue
OMOJIOrMYECKUX cucTeM"

0.5

23.01

https://lesson.edu.ru/905/11?class=11

73

Marematnuecke MOJIEIU B
JKOHOMUKE. BEIUUCIUTEILHBIE
SKCHEPUMEHTBI C MOJIETISIMHU

28.01

https://lesson.edu.ru/905/11?class=11

74

BeposiTHOCTHBIE MOZIEIIH.
[IpakTnueckas pabota 1o Teme
"MMuTaliioHHOe
MOJIETUPOBAHUE C [TOMOIIBIO
Meroaa Moure-Kapmno"

0.5

28.01

https://lesson.edu.ru/905/11?class=11

75

76

77

Komneroreproe
MOJICIINPOBAHNE CUCTEM
YIPaBICHUSA

O06paboTka pe3yabTaToB
HKCIEpPUMEHTA

TabGnuunble (pensuuoHHbIE)
0a3bl TaHHBIX

30.01

30.01

04.02

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

78

[Touck, coprupoBka u

¢bunbTpanus JaHHBIX. 3aMIPOCHI
Ha BBIOOPKY JaHHBIX. 3alpOChI
¢ nmapaMmeTrpaMu. Berancisiemble

04.02

https://lesson.edu.ru/905/11?class=11




79

TI0JISL B 3aIpocax
[IpakTuyeckas pabora o Teme
"Paborta ¢ roToBoii 6a3oii
TaHHBIX"

06.02

https://lesson.edu.ru/905/11?class=11

80

MuoroTabiau4nbsie 0a3bl
JIAHHBIX. THUIIBI CBSI3EH MEXKIY
Tabnuuamu. BHeIHMH KiIr0d.
LlenmocTHOCTH 0a3bl JAaHHBIX

06.02

https://lesson.edu.ru/905/11?class=11

81

82

83

[IpakTnueckas pabota 1o Teme
"Pa3zpaboTka MHOTOTAOIUIHOM
0a3bl JTaHHBIX"

3anpochl K MHOTOTA0 IMYHBIM
0a3aM JaHHBIX

[IpakTudeckas pabota mo Teme
"3anmpockl K MHOTOTaOIMYHOM
0a3ze naHHbIX"

11.02

11.02

13.02

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

84

SI3BIK ynpaBieHUs TaHHBIMU

SQL

13.02

https://lesson.edu.ru/905/11?class=11

85

86

87

88

[IpakTuueckas pabota 1mo Teme
"YnpaBneHue JaHHBIMU C
IMOMOIIBIO A3b1Ka SQL"

Hep CIIAIIMOHHBIC 0a3bl JaHHBbIX.

DKCIepTHBIE CUCTEMBI
NHTepHeT-npriioxenus

IlonsTHE O CEpBEPHOU U
KJIMEHTCKOM 4acTAX CauTa.
TexHOIorus «KJIMEeHT —
cepBep», €€ JOCTOMHCTBA U

18.02

18.02

20.02

20.02

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11




HEAOCTAaTKH

https://lesson.edu.ru/905/11?class=11

89 OcHoBxrl a361ka HTML 25.02
[IpakTrueckas paboTa Mo Teme https://lesson.edu.ru/905/11?class=11
90 "Co3nanne TEKCTOBOH BeO- 25.02
CTpaHUIIBI"
91 OcHoBHI 5361ka HTML 27.02 https://lesson.edu.ru/905/11?class=11
9 OcHoBHI s361ka HTML 27.02 https://lesson.edu.ru/905/11?class=11
[TpakTrueckas paboTa Mo Teme https://lesson.edu.ru/905/11?class=11
"Co3ngaHue BeO-CTpaHHUIIBI,
BKJIIOYAIOIIEN
93 B . 04.03
MYJIbTUMEAUIHBIE O0BEKTHI
(pucyHKH, 3ByKOBBIC JTaHHBIE,
BHJ1€0)"
94 OCHOBBI KaCKaJHBIX Ta0IUI] 04.03 https://lesson.edu.ru/905/11?class=11
cruneii (CSS) '
[TpakTuueckas paboTa Mo Teme https://lesson.edu.ru/905/11?class=11
"OdopMIileHHE CTPAHHUIIEI C
95 $op TPatHi 06.03
IMIOMOIILIO KACKAAHBIX TaOIUI]
cruiei"
96 Crienapnu Ha si3bike JavaScript 06.03 https://lesson.edu.ru/905/11?class=11
97 Crienapny Ha si3bike JavaScript 11.03 https://lesson.edu.ru/905/11?class=11
08 DOPMEI Ha BeG-CTpaHHITE 11.03 https://lesson.edu.ru/905/11?class=11
99 [TpakTrueckas paboTa mo Teme 13.03 https://lesson.edu.ru/905/11?class=11

"Ob6paboTka 1aHHBIX (hopM"




100

101

102

Pasmemienue BeO-caiiToB.
VYcnyra xoctuHra. 3arpyska
(aiinoB Ha caiT

Kangpuposanue. Ucnpasienue
MepCreKTUBHL. [ ncrorpamma.
Koppekuus ypoBHei,
KOPPEKIIUS [IBETA.
OO6ecuBeunBaHUE IIBETHBIX
M300paKeHUIA

BBon n300pakeHwii ¢
UCIIOJIb30BaHUEM PA3THMYHBIX
U(GPOBBIX YCTPOUCTB.
[IpakTnueckas padbora 1o Teme
"O6paboTka HUPPOBBIX
¢dotorpapuii”

0.5

13.03

18.03

18.03

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

103

104

105

106

Peryms. Pabota ¢ obnactsamu.
@unbTpsl. [IpakTnyeckas
pabota no Teme "PeTyuib
unppoBbIX Gororpaduit”
MHuorocnoitHble H300paKeHuUs.
TekcToBble cion. Macka cios.
Kanainsl. Coxpanenue
BbIJIEJICHHOW 00JacTH

[IpakTuueckas pabota 1mo Teme
"MHOIroCI0MHbBIE
n3o00paxeHus"

[ToaroroBka wiLTFOCTpauM IS
BeO-caiiToB. [IpakTrueckas
pabota mo Teme

0.5

0.5

20.03

20.03

25.03

25.03

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11




" AHUMHUPOBAHHBIE
n3o0paxeHus"

Bektopnas rpaduxa.

https://lesson.edu.ru/905/11?class=11

107 Bekropuzanus pacTpoBbIxX 27.03
n300pakeHUI
108 [IpakTuyeckas pabora o Teme 27,03 https://lesson.edu.ru/905/11?class=11
"BekTopHas rpaduka"
[TpuHIUITBI TOCTPOCHUS U https://lesson.edu.ru/905/11?class=11
109 PEeAAKTUPOBAHUS TPEXMEPHBIX 08.04
MOZEeIIeH
[TpakTrueckas paboTa Mo Teme https://lesson.edu.ru/905/11?class=11
110 "Co3gaHue npocThIX 08.04
TpEXMEpHBIX Mozeneit"”
111 CeToYHBIE MOJIENH. 10.04 https://lesson.edu.ru/905/11?class=11
Marepuaist
12 [TpakTuueckas paboTa Mo Teme 10.04 https://lesson.edu.ru/905/11?class=11
"Cerounble mojenu"
113 MopenupoBaHre HCTOYHUKOB 15.04 https://lesson.edu.ru/905/11?class=11
ocseleHus. Kamepsl
114 [IpakTuyeckas pabora o Teme 1504 https://lesson.edu.ru/905/11?class=11
"Pennepunr"
115 AnnutuBHBIE TeXHOJO0THH (3D- 17.04 https://lesson.edu.ru/905/11?class=11
MIPUHTEPHI)
IlonsTHE O BUPTYaIbHOMI https://lesson.edu.ru/905/11?class=11
116 PEaIbHOCTH U AOIOJHEHHOMN 17.04
peaTbHOCTH
117 PesepBHOE BpeMs 22.04 https://lesson.edu.ru/905/11?class=11




118

PesepBHOE Bpems

22.04

https://lesson.edu.ru/905/11?class=11

119

120

PesepBHOe Bpemst

PesepBHOE Bpems

24.04

24.04

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

121

122

PesepBHOe Bpemst

PesepBHOE Bpems

29.04

29.04

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

123

124

125

PesepBHoe Bpems
PesepBHOE Bpems

PesepBHOE Bpems

06.05

06.05

08.05

https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

126

127

PesepBHOE Bpemst

PesepBHOE Bpems

08.05

13.05

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

128

129

PesepBHOE Bpemst

PesepBHOE Bpems

13.05

15.05

https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

130

131

132

PesepBHOE Bpems
PesepBHOe Bpemst

PesepBHOE Bpems

15.05

20.05

20.05

https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/11?class=11

133

PesepBHOe Bpemst

22.05

https://lesson.edu.ru/905/11?class=11

134

PesepBHOE Bpems

22.05

https://lesson.edu.ru/905/11?class=11




s besenmmos spevs | 27.05 https://lesson.edu.ru/905/11?class=11
e besepmioe spews . 2705 https://lesson.edu.ru/905/11?class=11
OBIIEE KOJIMYECTBO YACOB I1O0 136 36.5

I[TPOT'PAMME




MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA330BATEJBHOM [TPOTPAMMBI

(10 xaacc)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[TpoBepsieMbie MPeIMETHBIC PE3yIbTaThl OCBOCHHSI OCHOBHOM
00pa30BaTeNbHON MPOTrPaMMEBI CPEHETO 00IIero 00pa3oBaHus

1

ITo Teme «ludpoBast r(paMOTHOCTHY

1.1

Bnagenue mnpezncraBieHusMH O PO MHGOPMAlMU W CBS3aHHBIX C HEl
MPOLIECCOB B MPHUPOJAE, TEXHUKE U OOIIECTBE, MOHATUSIMU «UHDOPMALIHS,
«MH(OPMALIMOHHBIA  TPOIECC», «CHUCTEMa», «KOMIIOHEHTHI CHUCTEMBbI»,
«cucteMHblii  3ddexr»,  «uHPOpMALMOHHAS  CHCTEMA»,  «CUCTEMa
yIpaBJICHUY; BlaJleHue MeToAaMH moucka uHdopmauuu B cetu MHTepHerT;
YMEHUE KPUTHUYECKH OIICHMBAaTh HMH(MOPMAIMIO, TOJIYYCHHYIO U3 CETH
HNuTepuer

1.2

YMeHue XapaKTEpUu30BaATh OoJIbIINE JaHHBIC, INPpUBOJAUTL  IIPHUMCPLBI
HUCTOYHHUKOB UX IMOJTYYCHHA U HAITPABJICHUA UCITIOJIB30BAHUS

1.3

[ToHnMaHWe OCHOBHBIX NPHHIMIIOB YCTPOHCTBA H (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX W MOOWJIBHBIX KOMIIBIOTEPOB; TEHICHIIMIA
pa3BUTHUS KOMIIBIOTEPHBIX TEXHOJIOTUW; BIIAJICHUE HABBIKAMU paOOTHI C
OMEpAIlMOHHBIMH  CHUCTEMaMHU ¥ OCHOBHBIMH BHJaMH IPOrPaMMHOTO
oOecrieueHus JIs peleHrs y4eOHbIX 3a7a4 110 BEIOpAHHOM CHeIUaTN3aliu

1o reme «Teopernyeckue OCHOBBI UH(OPMATUKHI»

2.1

[loHnMaHue OCHOBHBIX MPHUHIMIIOB JUCKPETHU3AllMM Pa3IMYHBIX BHUJOB
uHbOpMallUY; yMEHHE ONpeAessaTh HH(OPMAIMOHHBII 00BEM TEKCTOBBIX,
rpaguyeckuX M  3BYKOBBIX JaHHBIX IpPU  3aJaHHBIX  [apaMeTpax
JUCKPETU3ALUU

22

YMeHue CTpOUTh HEPaBHOMEpPHBIE KOIBI, JOIMYCKAIONIHEe OJHO3HAYHOE
JIEKOAUpPOBaHHE  COOOIIeHUH  (mpedUKCHbIE  KOJBI);  HCIHOJIB30BaTh
MPOCTEHIIIHE KOJBI, KOTOPBIC TIO3BOJISIOT OOHAPYXMBATh W HCIPABIIATH
OIIMOKY TpU Tiepeave JaHHBIX

2.3

Bnanenue TCOPCTUYCCKUM  allllapaToM, I[MO3BOJIOMIUM  OCYHICCTBIIATDH
OpeACTAaBJICHUEC 3aJaHHOI0 HATYpaJIbHOTO 4YHCIa B Pa3IMYHBIX CHCTEMax
CUHCIICHUA

24

Bragenue  TeopeTMYecKMM  ammaparoM, — IO3BOJISIOIIMM  BBINOJHATH
Mpeo0pa3oBaHUs JIOTUYECKUX BBIPAKEHUH, MCIONb3Ys 3aKOHBI aiIreOpbl
JIOTUKHU

IIo Teme ((I/IH(I)OpMaI_II/IOHHBIC TCXHOJIOT UK

3.1

YMmenue CO31aBaTb CTPYKTYPUPOBAHHBIC  TCKCTOBLIC HAOKYMCHTBI n
JACMOHCTpallMOHHBIC MaTcpHraJibl C HUCITIOJIB30BaAHHNEM BO3MOKHOCTEH
COBPCMCHHBIX IPOIrPaAMMHBIX CPEACTB U 00JIaYHBIX CCPBUCOB




3.2

YMeHHe WCMOJab30BaTh TaOMWMYHBIC (pENAIMOHHBIE) 0a3bl JaHHBIX, B
YaCTHOCTH, COCTABJIATH 3aIlIPOCHI B 6a3ax JAaHHBIX (B TOM YHUCJIC BBIYUCIISACMBbBIC
3aIlpoChl), BBINIOJHITH COPTUPOBKY M IIOMCK 3amuceid B 0asze JaHHBIX;
HATOJHATH pa3paboTaHHyI0 0a3y JaHHBIX

33

YMeHue UCIOIb30BaTh AJICKTPOHHBIEC TAOMUIIBI TSl aHAIN3a, MPEACTABICHUS
U 00pabOTKM JaHHBIX (BKJIOYAs BBIYMCICHUE CYMMBI, CPEIHETO
apuMeTnuecKoro, HaWOONBIIETO W HAWMEHBIIETO 3HAYCHHH, pEIICHHE
ypaBHEHU)

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA (10 xknacc)

Kon

[IpoBepsiemMblil 3J1IeMEHT coaep KaHus

udposast rpaMOTHOCTH

1.1

[lpunmunsr  pabotel  kommbloTepa.  [lepcoHanbHbIi  KOMIbIOTEp.  BeIOOD
KOH(HUTypaIuy KOMIBIOTEPa B 3aBUCUMOCTH OT PEIIaeMbIX 33a1a4

1.2

OcHOBHbIE TEHJIEHIMH pa3BUTHUS KOMIIBIOTEPHBIX TexHojoruil. [lapamnenbHble
BBIYHCIICHUS. MHorormpoueccopHbie CUCTEMBI. CynepKoMIIbIOTEPHI.
MuxkpoxoHTpoJsuiepsl. POOOTH3MpOBaHHbIE TPOU3BOJICTBA

1.3

QaitnoBast cucrema. llouck B QaitnoBoil cucteme. OpraHuzanus XpaHEHUS U
00pabOTKH JIaHHBIX C MCIIOJB30BAaHUEM MHTEPHET-CEPBUCOB, O0JIAYHBIX TEXHOIOIUH
Y MOOHMJTBHBIX YCTPOMHCTB

Teopernueckue 0OCHOBBI HH()OPMATHKH

2.1

Wudopmanus, gaHHbIE U 3HAHMS. YHHUBEPCAJIbHOCTh AMCKPETHOTO INpEICTaBICHUS
nHpopmanuu. J[BONYHOE KOAUPOBAHHE
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PaBHOMEpHBIE 1 HEpaBHOMEPHBIE KOABL. Y cinoBue DaHo

2.3

[Mogxoner k wu3mepenunto wuHpopManuu. CynHOCTH 00bEeMHOr0 (aa(aBUTHOTO)
MOAXO0/a K W3MEpeHUI0 HHQPOpMAIMK, ONpeaeNeHne OuTa ¢ TOYKH 3peHUus
an(paBUTHOTO TMOJX0JIA, CBSI3b MEXIY pazMepoMm andaBuTa U HHPOPMAIMOHHBIM
BECOM CHUMBOJIa (B TMPEIIOJIOKEHUH O PAaBHOBEPOSTHOCTU TOSBICHUS CHMBOJIOB),
CBS3b MEXIY €IWHHUIIAMH H3MepeHHus uHdpopmanuu: Out, Oait, Koaitt, MoOaiiT,
['6aiit. CymHOCTh COJEPKATEIBHOTO (BEPOSTHOCTHOTO) MOAXO0Aa K HW3MEPEHUIO
nH(popMaIuu, onpeeseHue OnuTa ¢ MO3UIINHN COJEPKAHUS COOOIICHMS

2.4

Nndopmannonnsie mnpoueccel. [lepenaua wmubopmanuu. VcTOuHUK, NPUEMHUK,
KaHal CBsI3M, CHTHaJ, KoaupoBaHue. MckakeHue HHPOpMaLuMU OpU Iepeaaye.
CkopocTh mepenayd JaHHBIX MO KaHally CBSI3U. XpaHeHue uHpopManuu, o0bem
MaMATH

2.5

Cucrembl. KOMIIOHEHTHI cHUCTEMBl M UX B3aumonaencTBue. CUCTEMBbI yIpaBJiICHUSI.
VYnpasnenue kak uHGOpPMAITMOHHBIN TTporiecc. OOpaTHas CBS3b

2.6

CucreMbl CUMCIICHHA. Pa3BepHyTa$1 3allucCh I1CJIbIX U )IpO6HI)IX YHUCEI B




MO3UIMOHHBIX CcHcTeMaX cuucieHns. CBoMCTBa NO3WIIMOHHOM 3aIlliCH YHCIa:
KOJIMYECTBO IU(pP B 3alKCH, MPU3HAK JCTUMOCTH YHCIIa Ha OCHOBAHHE CHCTEMBI
CUHMCJIEHHUS. AJITOPUTM TEPEBOJIA 1IEJIOr0 Yuciaa U3 P-WYHON CHCTEMBI CUMCIICHHS B
JNECATUYHYI0. AJITOPUTM TMEpeBOoja KOHEYHOM P-uyHOi npoOu B JIECATUYHYIO.
AJITOPUTM TMEpeBO/Ia LEIO0Tr0 YUCIa U3 JECATUYHON CUCTEMBbI CUUCIIEHUs B P-nunyto.
JIBonuHasi, BOCbMEpUYHAsi M IIECTHAALIATEPUYHAST CUCTEMbl CUUCICHUS, MEPEBOJ
YUCEeN MEXKIYy STUMHU CHUCTeMaMH. ApU(METHUYECKHE OIepaldd B TO3UIIMOHHBIX
CHCTEMAaX CUMCJICHHS

2.7

HPGHCTaBJIeHI/Ie HCJIbIX U BEHICCTBCHHBIX YUCCII B [TAMATU KOMITIBIOTCPA

2.8

Komuposanue texcroB. KomupoBka ASCIL. OnnoGaiitHbie koaupoBku. CTaHmapt
UNICODE. Komupoeka UTF-8. Omnpenenenue wuHGOpPMAIMOHHOTO oOBeMa
TEKCTOBBIX COOOIICHUI

2.9

KomupoBanue wuzobOpaxenuil. OneHka WHGOPMAIMOHHOTO 00OBEMa PacTPOBOTO
rpaduyecKoro M300pa)KeHUs MpHU 3alaHHOM pa3pellleHuu U TIyOuHEe KOJUpPOBaHUs
usera. Koguposanue 3Byka. OueHka nHOOPMALIMOHHOTO 00beMa 3BYKOBBIX JTAHHBIX
IIPU 33/IaHHBIX YaCTOTE JUCKPETU3ALMH U Pa3psIAHOCTH KOJUPOBAHUS

2.10

Anrebpa noruku. BeickaspiBanus. Jlorndeckue omnepanuu. TaOiauibl MCTHHHOCTH
JIOTUYECKUX ornepaunui «IU3BIOHKLH, «KOHBIOHKIIHS, «HMHBEPCUS»,
«AMIUIMKaUUs»,  «KBUBaJeHUMs». Jlormyeckue  BbIpakeHMs.  BwlumcieHue
JIOTUYECKOTO 3HAYEHUS] COCTABHOIO BBICKA3bIBAHUSA IIPU HM3BECTHBIX 3HAYCHUAX
BXOJALIMX B HEro D3JEMEHTAPHBIX BbICKa3bIBaHUM. TaOiauIbl HCTUHHOCTU
JIOTUYECKUX BbIpakKeHUHU. Jlormueckue onepanuyu U ONEpallMyd HaJ MHOXKECTBAMHU.
[Ipumepsl 3aKOHOB anredpbl JOTUKU. DKBUBAJIECHTHBIE TPEOOPa30BAHUS JOIMUECKUX
BolpakeHuil. Jlornueckue ¢yHkuuu. IlocTpoeHne IOrMyYecKoro BBIPAKEHHUS C
JTaHHOW Ta0yiuield HCTUHHOCTU. JlorMdeckuwe 3JIeMEHTBHI KOMITbIOTEepa. Tpurrep.
Cymmarop. IloctpoeHne cxempl Ha JIOTMYECKHMX DJJIEMEHTAaX II0 JIOTHYECKOMY
BBIPAKEHUIO. 3aMUCh JIOTMUECKOT0 BBIPAXKEHMSI 110 JIOTUYECKOM cxeme

NHupopmaninoHHbIE TEXHOJIOTUN

3.1

TekcroBeiit  mpoueccop. PemaktupoBanme u  QopmatupoBanue. I[IpoBepka
opdporpadpuun u rpammaruku. CpeacTBa MOHUCKA M aBTO3aMEHbI B TEKCTOBOM
npoueccope. Mcnonb3oBanue ctuiielt. CTpyKTypUpOBaHHbIE TEKCTOBBIE TOKYMEHTHI.
CHocku, ornasnenue. OOnaunble cepBuchl. KomnekTuBHas paboTa ¢ JOKYMEHTOM.
WNHCTpyMEHTBI pEIeH3MpPOBaHUsI B TEKCTOBBIX Iporieccopax. JlemoBas mepenucka.
Pedepar. IIpaBuia quTHpOBaHUS UCTOYHUKOB U odopMiieHus: 6ubnuorpaduyeckux
ccblI0K. OdopmiteHue crycka JuTepaTypsl

INPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA330BATEJBHOM ITPOT'PAMMBI

(11 kuacc)
Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHHUSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNbHON IPOTPaMMBI CpeHEro o01iero oopa3oBaHus

pe3ynbTaTta




ITo Teme «ludpoBast r(paMOTHOCTHY

1.1

Hanuuue npencraBieHuil 0 KOMIBIOTEPHBIX CETAX U UX POJIH B COBPEMEHHOM
Mupe; 00 O0ImUX MPUHIMIIAX Pa3padbOTKu U (YHKIIMOHUPOBAHUS WHTEPHET-
MPUITOKEHU I

1.2

YMeHue OpraHu30BBIBaTh JIMYHOE HWH()OPMAIMOHHOE MPOCTPAHCTBO C
WCIIOJb30BAHUEM PA3IMYHBIX CPEICTB HU(PPOBBIX TEXHOJOTHH; MOHUMaHHUE
BO3MOXKHOCTEH IM(POBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, LU(PPOBBIX
00pa3oBaTeNbHBIX CEPBUCOB; MOHMMAHHME BO3MOXKHOCTEH M OTrpaHUYCHHMA
TEXHOJIOTUI MCKYCCTBEHHOTO MHTEJUICKTa B PA3IMYHBIX 00JACTAX; HAJIHM4YHE
NpEACTaBICHUA 00 WCHOIb30BaHUM HMH()OPMAIIMOHHBIX TEXHOJIOTUH B
Pa3IUUHBIX TPOQECCHOHATBHBIX chepax

ITo Teme «TeopeTrueckue OCHOBBI HH(OPMATUKIDY

2.1

Bnagenue  TeopeTMueckMM ~— anmaparoM, — MO3BOJISIIOIIMM  ONpPEAEISATh
KpaTyaillimii myTh BO B3BEUIEHHOM Ipade M KOJMYECTBO IyTed MExXIy
BEPIIMHAMU OPUEHTUPOBAHHOTO ALIUKINYECKOrO rpada

ITo Teme «ANTrOpUTMBI U IPOrPAMMHUPOBAHUE

3.1

YMGHI/IG qyuTatb MW IIOHUMATH HpOFpaMMI)I, peanmylonme HCECJIIOKHBIC
QITOPUTMBI  00pPaOOTKM YHMCJIOBBIX M TEKCTOBBIX JaHHBIX (B TOM YHCIE
MacCMBOB M CHUMBOJIbHBIX CTPOK) Ha BBIOPAaHHOM JUIsl HU3Y4YECHHS
YHHUBEPCAJIbHOM SI3bIKE IPOTPaMMUpPOBaHHS BbICOKOro ypoBHs (Ilackaisb,
Python, Java, C++, C#); yMeHHe aHAIM3UPOBATH AITOPUTMBI C
HCIIOJIb30BAHUEM TaOJIMIl TPACCHPOBKH; ONpPEICIATh 0€3 HCIO0Jb30BaHUs
KOMHI)IOTepa pe?;y.HI)TaTI)I BBIITOJIHCHUSI HECJIOXKHBIX HpOFpaMM, BKIJIFOYAOIINX
IMKJIbI, BETBJICHUS M IMOAMPOrPaMMBI, IIPU 33JaHHBIX HCXOJIHBIX JaHHBIX
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YMeHnue MoauuIUpoBaTh TOTOBBIE MPOTPaMMBbI JJIsl PEIIEHUs] HOBBIX 33124,
HCII0JIb30BaTh UX B CBOMX MPOrpaMMax B KayeCTBE MOANPOrpaMM (MpoLesyp,

yHKIHI)
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YMeHHne peanu3oBaTh JTanbl PELICHUsS 3aJad Ha KOMIBIOTEpPE; YMEHHE
peann30BbIBaTh HA BBIOPAHHOM IS M3Y4YEHUS SI3BIKE MPOTPAMMHPOBAHMS
Bbicokoro ypoBHs (Ilackans, Python, Java, C++, C#) TumoBbie anropuTMbI
00pabOTKM  4YMCEJNl, YHCIOBBIX IIOCJIENOBATEILHOCTE M  MAacCHBOB:
Mpe/ICTaBJICHNE YKclia B BUAEC HaOOpa MPOCThIX COMHOXHUTENEH; HaX0XKICHUE
MaKCUMaJbHOW (MMHUMAaJIbHOW) IU(PHI HATYpaJIbHOTO YHUCIIA, 3aIIICAHHOTO B
CUCTEME CYHCIIEHHMS C OCHOBAaHHMEM, HE€ NpeBblLalomMM 10; BblUKMCIEHUE
00OOIICHHBIX  XapaKTEPUCTUK  DJIEMEHTOB MacCUBa WJIM  YHUCJIOBOHU
MOCIIEI0BATEILHOCTH (CYMMBI, MPOU3BEACHUS CPEIHEr0 apu(PpMETHUECKOTO,
MHHUMAJIBHOTO M MaKCHUMAaJbHOTO DJIEMEHTOB, KOJHWYECTBA DSJIEMEHTOB,
YIOBJIETBOPSIOLINX 33JAHHOMY YCJIOBHIO); COPTUPOBKY RJIEMEHTOB MacCHBa

IIo Teme ((I/IH(I)OpMaI_II/IOHHBIC TCXHOJIOTHH»

4.1

YMeHue UCroiabp30BaTh KOMIBIOTEPHO-MAaTeMaTHYECKHEe MOJENU I aHAIHn3a
00BEKTOB M MPOIECCOB: (HOPMYIUPOBATH I1I€JIh MOJICTUPOBAHUS, BBHIMOIHATH
aHaJIM3 pPe3yabTaTOB, TOJYYCHHBIX B XOJ€ MOJCIUPOBAHMS; OIICHUBATH




aJIecKBaTHOCTh ~ MOJENM  MOJAETUPYEMOMY  OOBEKTY WM  IPOILIECCy;
MIPEJICTaBIATh PE3yNNbTAaThl MOACITUPOBAHNUS B HATIISTHOM BH/IE

MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA (11 kaacc)

Kon [IpoBepsieMBIil JIEMEHT COACPKAHUS
1 [udposas rpaMOTHOCTH
1.1 [IpyHOUIIBI TOCTPOCHUS M ANIIAPATHBIE KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEM.

CeteBbie mpoTokoibl. Cerb Mutepner. Anpecauuss B cetn HMurtepner. Cucrema
JTOMEHHBIX UMEH

2 Teopernueckue OCHOBBI HH(OPMATHKH

2.2 I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Pemenune anropuTMHUECKUX 3anad,
CBSI3aHHBIX C aHaIM30M rpadoB (MOCTPOCHUE ONTUMAIBHOTO IIYTH MEXAY
BepIIMHAMU rpada, orpeaesieHue KOJTUIECTBa Pa3INIHbIX IyTeH MEX1y BEpUIHHAMHI
OPUEHTUPOBAHHOI'O ALIUKIMYECKOro rpada)

2.3 Hepesbs. bunapHoe nepeBo. JluckpeTHble HWIpbl JBYX MWIPOKOB C IIOJHOM
nnpopmanueii. Iloctpoenne aepeBa mepebopa BapUAHTOB, OIHMCAHHE CTPATETUU
UTpbI B TAOMUYHOM popme. BeIrphIliHbIe CTpaTeru.

Ucnons3zoBanne rpadoB U JAEPEBbEB NPH ONHUCAHMM OOBEKTOB W IIPOLIECCOB
OKPY’KaroILIEro MUpa

3 AJTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1 OnpeneneHre BO3MOXHBIX — pe3yJbTaTOB  pabOThl MPOCTEMIINX  AIrOPUTMOB
YIPABICHUS MWCIOJHUTEISIMU W BBIUUCIMTEIBHBIX anroputmoB. OnpeneneHue
HCXOJHBIX JTaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET AaTh TpeOyeMblil pe3yIbTaT

3.2 Oranbl pemieHus 3afad Ha KommbloTepe. S3pik mporpammupoBanus (Ilackams,
Python, Java, C++, C#). OcHOBHBIE KOHCTPYKILIUU S3bIKA MPOTrPaMMHUPOBaHUS. THIIBI
JAHHBIX: 1IE€JIOYUCIIEHHBIE, BEIIECTBEHHbIE, CUMBOJIbHbBIE, JOTrHUecKHe. BeTBieHus.
Cocrasnsle ycnosus. Llukiel ¢ ycnoBuem. Llukiel no nepemenHoi. McnonszoBanue
Ta0JINIl TPACCHPOBKHU

33 Pa3paboTka u mporpammHasl peanu3anusi ajJrOpUTMOB PELIEHHs] TUIOBBIX 3a/1a4
6a3oBoro ypoBHs. [Ipumepsl 3amay: aJropuTMbel 0OpaOOTKM KOHEYHOM YHCIOBOM
MOCTIEIOBATEIBHOCTH (BBIYMCICHHE CYMM, IPOU3BEICHHI, KOIMIECTBA SJIEMEHTOB C
3aJJaHHBIMM CBOWCTBaMM), aJIrOPUTMbl aHAJINW3a 3alHCH YUCENl B MO3UIMOHHOMN
CHCTEME CYUHCIICHHS, aITOPUTMBl pEIIeHUs 337a4 MeToZoM Imepebopa (IIOWCK
HauOoJbIIEr0 OOILIero eNuTeNs JBYX HATypaslbHBIX 4YHCEN, NpOBEpKa dYHcia Ha
MIPOCTOTY)

34 OO6paboTka CUMBOJIBHBIX TaHHBIX. BeTpoeHHbIe PyHKINHU A3bIKa TPOTPaMMHUPOBAHUS
11 00pabOTKH CUMBOJIBHBIX CTPOK

3.5 TabnuuHble BeMUYMHBI (MacCUBBI). AJITOPUTMBI pabOTHI C AJIEMEHTAMU MacCHUBa C




OJTHOKPATHBIM MTPOCMOTPOM MAacCHBA: CYMMHPOBAHHME 3JIEMEHTOB MACCHBA, MOJCUYET
KOJIMYeCTBa (CyMMBI) JIEMEHTOB MacCHBA, yOBJICTBOPSIOIINX 3aIaHHOMY YCIIOBHIO,
HaXOXJEHWE HauOOoJbIIero (HAMMEHbBIIEro) 3HAYEHUS DJIEMEHTOB MacCHUBa,
HaXOXXJCHHE BTOPOrO MO BEIMYMHE HAuMOONbIIero (HAWMMEHBINEro) 3HaYeHUs,
JUHEHHBIA TOUCK JJIEMEHTA, IEePEeCTaHOBKA JJIEMEHTOB MaccuBa B 0OpaTHOM
HOPSIAKE.

CoptupoBka ogHOMepHOro MaccuBa. [IpocTbie MeToAbl COPTUPOBKHU (Hampumep,
METOJ Iy3bIpbKa, METOJ] BBIOOPA, COPTUPOBKA BCTaBKamH). [loanporpammsl

4 NudopmannoHHbIe TEXHOIOTUN

4.1 Ananmu3 panHbix. OCHOBHBIE 3aJaud aHajdu3a JIaHHBIX: MPOrHO3UPOBAHHE,
Kkinaccuukanus, KiacTepuszalnus, aHanu3 oTkiIoHeHui. [locnemoBaTenbHOCTH
pelieHrs 3a/a4 aHajau3a JaHHBIX: COOp TMEPBUYHBIX JAHHBIX, OYHUCTKA M OIEHKA
KauecTBa JIaHHBIX, BBIOOp M (MJIM) MOCTPOCHHUE MOJIENH, MPeodpa3oBaHUEe JaHHbIX,
BU3yaJIU3alMsl JAHHBIX, UHTEPIPETALIHS PE3yIbTaTOB

4.2 AHanu3 TaHHBIX C TOMOIIBIO 3JIEKTPOHHBIX Ta0NUIl. BeIUuCIeHne CyMMBI, CPEeIHETro
apu(MeTHIECKOr0, HANOOJBIIIETO U HANMEHBIIICTO 3HAYCHUH JMaIta3oHa

4.3 KommnbrorepHo-maremMaTuyeckue MoJIEIU. DTamnbl KOMITBIOTEPHO-MAaTEMaTHUUYECKOTO
MOJIETTUPOBAHUS: TIOCTAHOBKA 3aj]au, pa3paboTKa MOJETH, TeCTUPOBAHUE MOEIIH,
KOMITBIOTEPHBIN SKCIIEPUMEHT, aHAJIU3 Pe3yIbTaTOB MOJICTUPOBAHUS

4.4 YucneHHoe pellieHne YpaBHEHHI ¢ TOMOLIbI0 T000pa rnapamerpa

4.5 Tabnuunelie (pensiuoHHbIC) 0a3bl AJaHHBIX. Tabiuia - npeacTaBiIeHUE CBEACHUN 00

OoIHOTHUNHBIX 00bekTax. [lone, 3amuch. Kirou tabnuuel. Paborta ¢ roroBoii 0azoit
JMaHHBIX. 3anoyiHeHue O0a3bl NaHHbIX. [loMck, cOpTUpOBKAa M (PUIBTpALMs 3aMHUCEH.
3anpochl Ha BBIOOPKY JIaHHBIX. 3ampoChl C MapaMmeTrpamu. Boruucnsembie mois B
3amnpocax.

Mmuorotabiauunbie 0a3bl AaHHBIX. THIBl cBs3el Mexay Tabmumamu. 3ampochl K
MHOTOTa0IMYHBIM 0a3aM JaHHBIX

HHPOBEPAEMBIE HA EI'D 110 HHO®OPMATHUKE TPEBOBAHHUA K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OFPA3OBATEJBHOM
IHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon

HpOBepﬂeMble Tpeﬁona}mﬂ K IPEAMETHBIM pe3yjbTaTaM 0CBOCHUSA

NpoBepseMOro OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl CpeHEro 001ero

TpeOoBaHuUs o0pa3oBaHus

3namo (nonumams)

[ToHnMaHKe OCHOBHBIX MPUHIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHMS

COBPCMCHHBIX CTAlIMOHAPHBIX U MOOUJIBHBIX KOMIIBIOTCPOB; TEHICHLIUN

Pa3BUTHA KOMIIBIOTCPHBIX TGXHOHOFHﬁ; BJIaJCHHUC HaBbIKaAMH pa60TLI C




ONEpAllMOHHBIMU CHUCTEMaMH W OCHOBHBIMHM BHJAMHU HPOTPAMMHOTO
olOecrieyeHus JUIsI  peUICHHsT y4eOHBIX 3aJad 1O  BbIOpaHHOM

crHenualIn3anuu

1.2

Hanmuumne mnpencraBiennid o 0a30BBIX MPHUHIUIAX OPTaHU3AIMH |

(GyHKIIMOHUPOBAHMS KOMITBIOTEPHBIX CETEi

1.3

1.4

[ToHnMaHWe OCHOBHBIX IMPHHIMUIIOB JUCKPETU3AIUN DPA3IUYHBIX BHJIOB
uHpopmaruu

[ToHnmaHue 0a30BBIX AITOPUTMOB OOpPAOOTKH YHCIOBOM M TEKCTOBOM
uHpopManuu (3alKMCh YHUCEN B IO3UIMOHHONH CHCTEME CYHCIICHHS,
JICTUMOCTh IEJIbIX YKMCEN; HaX0XICHHE BCEX MPOCTHIX YHCEN B 3aaHHOM
Iuana3oHe; o00padoTka MHOTOPa3pAMHBIX IENIBIX  YHCEN; aHalu3

CUMBOJIbHBIX CTPOK U APYTUX ), AITOPUTMOB ITOUCKA U COPTUPOBKHU

1.5

1.6

1.7

3HaHne (YHKIIMOHAIHHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX CPEIICTB
cpensl pa3paboTKu
Bnagenue OCHOBHBIMH CBEICHHUAMU O 0a3ax HaHHBIX, UX CTPYKTYpeE,

CpeaAcCTBax CO3aHus U pa6OTBI C HUMH

ITonnManue BO3MOKHOCTEN U Ol"paHI/I‘leHI/Iﬁ TEXHOJIOTHI HCKYCCTBCHHOI'O
HHTCJUICKTA B PA3JIMYHBIX O6J'IaCT$IX; HaIn4uc Hpe,Z[CTaBHeHI/Iﬁ 00
HCIIOJIB30BaHNU I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOT Ui B Pa3JINIHBIX

npodeCCHOHATBHBIX chepax

1.8

Bianenue TeOpeTMHECKHMM amnmapaTroM, IO3BOJIAIOLIMM  OCYIIECTBIATH
IIPEACTABJICHUE 3aJJaHHOIO HATYpPaJbHOI'O YKCIIA B PA3JIMYHBIX CHUCTEMaX
CUMCIICHUS; BBINOJHATh NpeoOpa3oBaHUS JIOTMYECKUX BBIPAKEHHIH,
UCIIOJIb3YSl 3aKOHBI anreOpbl JIOTMKH; ONpEeAeNaTh KpaT4allIuil myTh BO
B3BEIIEHHOM rpae M KOJMYECTBO MyTeHl MEXAy BepIIMHAMU

OPUCHTHUPOBAHHOI'O AIUKIINICCKOTO rpa(ba

Ymemo

2.1

YMeHne HCI0Ib30BaTh KOMIIBIOTEPHO-MATCMATHUYCCKUC MOACIIN  IJIAd
aHalii3a O0BEKTOB H MMpOLCCCOB: (I)OpMy.TII/IpOBaTB ejib MOACIIMPOBAHUA,
BBITIOJHATL aHAJINU3 PE3YIbTAaTOB, IMOJYYCHHBIX B XO04€ MOACITIUPOBAHUA,
OLCHUBATb AJICKBATHOCTbL MOACIU MOACIINPYEMOMY O6L€KTy Ui

nponeccy; NpeaACTaBJIAThL PE3YJIbTAThI MOACIIMPOBAHNA B HArJIITHOM BHUIC

2.2

YMenne kiaccuUIMpoOBaTH OCHOBHBIE 3a/lauyd  aHaln3a JaHHBIX
(mporuo3upoBaHue, KJaccupuKaIus, KJIacTepU3aIlus, aHaIN3
OTKJIOHEHMH1); MOHMMATh MOCJIEI0BATEIbHOCTh PEUICHUsl 3aJlay aHaln3a
JIAHHBIX: COOp TIEPBUYHBIX JIAHHBIX, OYUCTKA U OIICHKA KaYeCTBA JTAHHBIX,

BBIOOp ® (WJIM) TIOCTPOCHHE MOJENH, TMpeoOpa3oBaHUE JIaHHBIX,




BU3YyaJIn3allud JaHHBIX, HHTCPIPCTALIUA PCIYJIbTATOB

2.3

24

2.5

2.6

2.7

YMenue onpenensite HHHOPMAITMOHHBIA 00BEM TEKCTOBBIX, TPAPUICCKUX
Y 3BYKOBBIX JIaHHBIX IIPY 3aJaHHBIX [TapaMeTpax AUCKPETU3alun. Y MEHHE
OIIPEAEIATh CPEAHIOID CKOPOCTH IIepeJayd  JaHHBIX, OLIEHHUBATH
U3MEHCHHE BPEMEHUW Iepeadyd Tpu W3MEHCHWH HH()OPMAIMOHHOTO

00BéMa JaHHBIX U XapaKTECPHUCTUK KaHalla CBA3H

VYmMmenue CTPOUTHb KO/, O6CCHC‘IHB3IOH.IPII>1 HAaMCHBIIYIO BO3MOKHYIO

CPEIHIOIO JUTMHY COOOIEHHS TPH N3BECTHON YaCTOTE CHMBOJIOB

VMeHne uCHoab30BaTh Inpu pCeHICHUN 3aaayd CBOMCTBaA HOBHHHOHHOﬁ
3alUCu YUCCJI, AJITOPUTMBI IMMOCTPOCHUSA 3aAlMCH YHUCJIa B MMO3UIIMOHHOM
CUCTCMC CUHCIICHUA C 3alaHHBIM OCHOBAHHWCM M IIOCTPOCHHA YHUCJIa IIO
CTPOKE, conepmameﬁ 3alliCh 3TOTO YHCJIAa B IIO3MIIMOHHOM CHCTEME
CUMCJICHHUA C 3aJaHHbIM OCHOBAHHCM, YMCHHC BBITIOJIHATDH

aqu)MCTHqGCKHG Oornecpanru B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMaJIbHBIX (opMax IO 3aJaHHOW  Tabnuie
UCTUHHOCTH; HCCIeloBaTb 00JacTh UCTMHHOCTH  BBICKA3bIBAHUS,

COACPKAIICTO IEPEMECHHBIC; PCHIATHL HECIIOXKHBIC JIOTUYCCKUEC YPABHCHUS

YMeHHe pelaTh aNroOpUuTMHYECKHE 3aayd, CBS3aHHBIE C AaHAIU30M
rpagoB (3agaud MOCTPOCHHsI ONTHMAJIbHOIO IYTH MEXIY BepLIMHAMU
rpacda, onpenesieHUs] KOJIMYECTBa PA3IMUHBIX MyTEeH MEXIy BEpIIMHAMU

OPUEHTUPOBAHHOTO ANUKINYECKOTro rpada)

2.8
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2.10

YMeHne ucnoab30BaTh JACPEBbA NIPU aHAJIIM3C WU MOCTPOCHNUHN KOJOB U JJIA
NpeaAcCTaBJICHUA apI/I(l)MeTI/I‘IGCKI/IX BBIpEDKCHPIfI, npnu peUuICHUH 3aaa4
MNOoUCKa MU COPTHUPOBKH; YMCHUC CTPOUTH ACPCBO HUTPHI MO 3aJdaHHOMY
aAJITOPUTMY;, p33p8.6aTbIBaTL 1 00OCHOBBIBAThH BBIMI'PBIINIHYIO CTPATCTHUIO
HI'PbI

YMmenune AHAJIM3UPOBATL  AJITOPUTMBI C  HCIIOJIB30BAHUCM Ta6J'II/III
TPACCUPOBKU,; OIMPECACIIATH 0e3 HUCIOJb30BaHU KOMIIBIOTEPA PE3YJILTAThI
BBITIOJIHCHHA HECJIOXKHBIX IMPOrpaMM, BKIHOYAKOIMINX NUKIJIBI, BETBIICHUA U

noANporpaMmsal, IpH 3aJaHHBIX UCXOAHBIX JaHHBIX

YMeHue omnpeneniTh CIOXKHOCTh HM3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHE 3JIEMEHTOB MAacCHBa, COPTUPOBKA MAacCHBa,
nepe0opHbIe AITOPUTMBbI, JABOUYHBIM MOMCK) W TNPUBOAMTH HPHUMEPHI

HECKOJIBKHUX aJITOPUTMOB pa:;H0171 CJIOKHOCTH IJId pCIICHUA OJIHOI\/II 3aga4uu

2.11

BHa}IeHI/Ie YHUBCPCAJIBHBIM  A3BIKOM  IMPOrpaMMHpPOBAaHHA BBICOKOT'O

ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu 0 6a30BBIX




2.12

2.13

2.14

TUIAX JAAHHBIX M CTPYKTypax AAHHBIX; YMEHHE HCIIOJIb30BaTb OCHOBHBIE
VIOPAaBIAIOIIME  KOHCTPYKLUH;  YMEHME  OCYLIECTBIATH  aHAIU3
NPEUIOKEHHOW  MPOrpaMMBbl:  ONpPENENsITh  pe3ysibTaThl  PabOTHI
IIpOrpamMMbl MPU 33JaHHBIX MCXOJHBIX JAHHBIX; ONPENENATh, IPU KAKUX
UCXOJHBIX JIaHHBIX BO3MOXXKHO IIOJIyUEHUE YKa3aHHBIX pE3YyJbTaTOB;
BBISIBIISITh JIaHHBIE, KOTOpPBIE MOTYT TIPUBECTH K OIIMOKE B paboTte
nporpaMmbl;  GOpMYJIHpOBaTh  NPEUIOKEHHS  [O  YIYYIIECHHUIO

MMpOrpaMMHOIo KoJia

YMeHHe pealu30BbIBAaTH Ha BBIOPAHHOM Ui HU3YYEHHUS  SI3bIKE
nporpaMmupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE JITOPUTMBI 0OPAOOTKH YHCEI, YUCIOBBIX MOCIEI0BATEILHOCTEH
M MacCHMBOB: TMIPEJACTABICHUWE YHWCIa B BUIE HaboOpa MPOCTHIX
COMHOXHTENEH; HaX0XIEeHHE MaKCUMaIbHOW (MHUHHMAIbHOW) LUGPHI
HATYpaJIbHOTO YKCJa, 3alIMCAHHOTO B CUCTEME CUUCIICHHSI C OCHOBAHHUEM,
He mpeBbimaonmM 10; BbUucieHHe O000OMIEHHBIX XapaKTEPHCTUK
AJIIEMEHTOB MAacCHBa WJIM YHCJIOBOM MOCIEIOBATEIbHOCTH (CYMMBI,
MPOU3BENCHUS  CpPeAHEero  apuMEeTHYeCKOro, MHUHUMAIBHOTO H
MaKCHMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOLIUX
3aJJaHHOMY YCJIOBUIO); COPTHPOBKY JJIEMEHTOB MAacCHUBa; YyMEHHUE
UCIIONIb30BaTh B MPOTrpaMMax JaHHBbIE PA3IMYHBIX THUIOB C YYETOM
OTpaHMYEHUN Ha JMaNa3oH UX BO3MOXHBIX 3HAYEHUH, MPUMEHSTH NpU
pEIIEHUH 33a4 CTPYKTYpPbl JAHHBIX (CIUCKHU, CIOBAapH, CTEKU, OYEpe.H,
JI€pEBbs1); MPUMEHSATh CTaHJAPTHHIE U COOCTBEHHBIE MOANPOTrPaMMBbI IS
00pabOTKM YMCIOBBIX JAHHBIX U CUMBOJBHBIX CTPOK; UCHOJIB30BATH MpPU
pa3paboTke mporpamm OHOJIMOTEKH MOANIPOrpaMM; YMEHHE MCII0JIb30BaTh

CpEJICTBA OTJIA/IKH MPOTrpaMM B Cpeie POrpaMMHUPOBAHUS

YMeHHe  UCHONb30BaTh  AJIEKTPOHHBIE  TaONMMIBI U1 aHajiu3a,
MpeJICTaBlICHUsT U 00pabOTKU JTaHHBIX (BKJIIOYas BHIOOpP ONTHMAlIbHOIO
pelieHus, moadoOp JUHUM TpPEHJa, pElIeHHE 3a/Jad MPOrHO3HPOBAHUS);
yYMEHUE HCHOJb30BaTh TaOJWYHble (peNALUOHHBIE) 0a3bl JMaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

YMeHue OpraHu30BbIBaTh JMYHOE HH(DOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  IIU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHU(POBBIX CEPBUCOB TOCYIAPCTBEHHBIX

ycayr, Hu(ppOBEIX 00pa3oBaTeIbHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COILEPKXAHUA, IIPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1

udposast rpaMOTHOCTH

1.1

1.2

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PacnpenenéHHHe

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

[IpyHIMIBI OCTPOSHHS] W allapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETeH.
CereBbie mnporokosbl. Cerb HMHrepHer. Appecanuss B cetu MHTepHer.
[Ipotokomnsl creka TCP/IP. Cucrema nomennsix umeéH. Paznenenue IP-cetu Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

1.3

1.4

1.5

daitnoBas cucrema. Ilowck B (aitoBoii cucreme. I[IpuHIMIBI pa3MenIeHUs |
uMeHoBaHus (aitnoB B gonroBpeMeHHOW mnamstu. [llaGnoHsl g omnmcaHus
rpymi ¢aiinos

CkopocTp mepenaud  JaHHBIX. 3aBUCHUMOCTh  BPEMEHM  IepeJayd  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHaIa CBSI3U

HIudpoanue gaHHbXx. CUMMeTpUYHble U HecuMMeTpuuHble mudpsl. [ndps
npoctoii 3amensl. ludp Lesaps. udp Bmwkenepa. Anroput™m mudpoBaHHS
RSA

1.6

2.1

Kozpl, no3Bossitoniie 00HapyXKUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE TIPU
nepenaye 1aHHbIX. PaccrosiHue Xammunra. KonupoBanue ¢ HOBTOpeHHEM OUTOB.

Konasr XsMmMuHTa
Teopetuueckrue 0CHOBBI HHPOPMATUKHI

JlBouuHoe  KogupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alIMCAaHHBIX C ITOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe OMHO3HAYHO JIEKOJUPYEMBIX KOJOB C ITOMOIIBIO

nepeBa

2.2

2.3

Teopernueckne mMoaAXoAbl K OIEHKE KojiudecTBa HHGopMmauuu. EauHMIIBI
U3MEpeHusi KoiauuecTBa HHpopManuu. AndaBUTHBII MMOAXOA K OIEHKE
KonuyectBa MH(pOpManuu. 3aKoH aJJUTUBHOCTH HH(opmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

Cucrembr cuucienus. Pa3BEpHyras 3amuch IENbIX U JIPOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cunciaeHns. CBoycTBa ITO3MIIMOHHOM 3alliCH YHCIIA:
KOJIMYECTBO IU(p B 3aIUCH, MPU3HAK JIETUMOCTH YUCIIAa HA OCHOBAHUE CHUCTEMBI
CUMCIICHHsI. AITOPUTM NEPEBOJIA 1IEJIOr0 Yncia U3 P-uuHOM cucTeMbl CUUCIEHUS

B ACCATUYHYIO. AHFOpI/ITM nepeBoja KOHe4YHOM P-munHO IIpO6I/I B JCCATUYHYIO.
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2.5

AJNropuTM MepeBoJa LENOTr0 Yucia U3 JECITHYHOW CHCTEMbl cuucieHus B P-
nuHyto. IlepeBox KoHewHOH aecsaTHuHOW Jpobu B P-nunyro. JIBowuHas,
BOCBMEpUYHAs M IIECTHAANATEPUYHAS CUCTEMbI CUYMCIICHUS, CBSI3b MEXITY HUMHU.
Apudmernueckue ornepanuy B MO3UIIMOHHBIX CHCTEMaX CUMCIICHHS

TponuHas ypaBHOBEIICHHAsI CUCTEMa CUUCIEHUA. [[BONYHO-IecITHYHAsS CUCTEMA
CUHCIIEHUS

Komuposanue tekcroB. Konmuposka ASCII. OgHoOaliTHbIe KOgupoBKU. CTaHmapT
UNICODE. Koaupoka UTF-8. Ompenenenue wuHGOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOIIIEHMI

2.6

2.7

2.8

2.9

KomupoBanue nzobpaxenuit. OneHka nHGOPMaAMOHHOTO 00bEMa TpapuuecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U I‘HYGI/IHG KOAWPpOBaHUA LBECTA. HBCTOBBIC
mozenu. Konuposanue 3Byka. OueHka MHPOPMAIMOHHOTO 00BbEMa 3BYKOBBIX

JAaHHBIX IIPU 3aIlaHHbIX YaCTOTC JUCKPETU3AIUN U PA3PAAHOCTH KOAUPOBAHUSA

Anrebpa noruku. IloHsTtue BbicKa3biBaHMs. Bpicka3biBaTenbHble (OPMBI
(npenukatel). KBaHTOpHI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuud. Tabmunpel HUCTUHHOCTU. Jlormueckue BbIpaXKEHMS.
Jlornueckue ToxxaecTBa. Jlornyeckue onepanuy 1 onepanyuy HaJ MHOKECTBAMM.
3aKkoHBl anreOpspl JIOTMKH. OKBHUBAJICHTHbIE IPeoOpa3oBaHUs JIOIMUYECKUX
BBIpa)KCHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

Jlornueckre (GyHKIMU. 3aBUCUMOCTh KOJIHMYECTBA BO3MOXKHBIX JIOTHUECKUX
(GyHKLIUH OT KOJMYECTBA apryMEHTOB.

Kanonuueckue Qpopmbl TOrHUECKUX BBIPAKECHUIM

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC  HOPMAJIBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6m/1ue HCTUHHOCTHU

Jlormueckue dleMEHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropa3psasslii cymmarop. IloctpoeHne cxem Ha JIOTMYECKUX DJIEMEHTaX I10
3aJJaHHOMY JIOTUYECKOMY BBIPAXKEHMIO. 3alKCh JIOTHYECKOI'O BBIPAXKEHUS I10

JIOTUYECKOM cXeMe

2.10

2.11

Mopenu u wmonenupoBanue. llenmu monenupoBaHus. AJEKBATHOCTh MOJIETH
MOJIETTUPYEMOMY O0BEKTY WM Tpoiieccy. PopMann3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToB MOACTUPOBAHUS B BUJIE, YIOOHOM ISl BOCIIPUSITUS

yenoBekoM. ['padpuueckoe npeacraBieHue 1aHHbIX (CXEeMbl, TAOIUIBL, TpadUKH).

[IpencraBineHre LenabIX YWCEN B MaMATH Kommblorepa. OrpaHUYeHHOCTh
JMana3oHa 4YHCeNl NPU OrPaHMYEHHWHM KOJudecTBa paspanoB. llepenonnenune
paspsnHOl ceTku. be33HakoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JIOTIOJIHUTENBHBIN KO/ OTPULIATENIBHBIX YU CEI.

[ToGutoBbIe JOorMueckue onepanuu. Jlorndeckuid, apupmMeTHyecKuii u

nukiauyeckuit  casuru. IllludppoBanune ¢ mnomompo MOOUTOBON  omepanuu




«uckinouaromiee I

2.12

2.13

2.14

IIpencraBiacHue BEIECTBEHHBIX YHCEN B IMAMATH KOMIIBIOTEpA. 3HaYanlasl 4acTh
U NopsAoK uMcia. Jluama3oH 3Ha4eHMM BeLIECTBEHHBIX uucen. [IpoGiembl
XPAaHEHUS BEIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsaaoB. BelnonHeHue omnepanuii ¢ BEIIECTBEHHBIMHM YWCIIAMH, HAKOIUICHHE

omnoOoK IIpU BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Omnucanue rpadoB ¢ MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTH. PemieHnue
AITOPUTMUYECKUX 3aJad, CBSA3aHHBIX C aHanmu3oM rpadoB (mocTpoeHue
ONTHUMAJIBHOTO IMYyTH MEXIY BepIIMHaMU Trpada, ompeaeneHue KOJIUYECTBA
pa3IMYHBIX NyTEH MEX]Iy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaga)

HepeBbs. bunapnoe nepeBo. JlepeBps moucka. CrocoObl o0xoma jaepesa.
[IpencraBnenne apupmMeTHYECKHX BBIpAXEHHN B BHJE AepeBa. Vcmonb3oBaHue

rpad)oB U 1epeBLEB IIPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ mosiHOM uHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, ONUCAaHHE CTPATETMH WIPbl B TabnuyHOW (dopMme.

BLII/II‘pLIH_IHbIe U IIPOUTPBIIIHBIC ITO3UIUH. BBII/IFpBII_HHLIC CTpaTCrun

Cpe,I[CTBa HCKYCCTBCHHOI'O HHTCIJICKTA. I/I,HCHTI/IQ)I/IKEII_[I/IX n IIOUCK
I/I306pa)I(eHI/II>'I, paciioO3HaBaHHEC JIMII. Hcnonbp3oBaHue METONOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa101111/1x cucremax. Mcroap30BaHnEe METOIOB HCKYCCTBCHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopmManuzanus MOHATHA aIropuTMa. MammHa TeIOpHHTa Kak YHHUBEpPCAJIbHAs

MOJEJb BBIYMCICHUMN

3.2

OneHka CIOXKHOCTH BblUMCIEHMH. Bpemst paboTel M 00BEM HCIONB3yeMOI
aMsATH, MX 3aBUCHMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OneHka
aCUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHON
cinoxHoctd. IlepeGopHble anroputmsel. IlpuMepsl pa3IuYHBIX aITOPUTMOB

peiCHUA OHHOﬁ 3ala4u, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH

33

34

OmnpeneneHre BO3MOXKHBIX pE3yJbTaTOB pabOThl MPOCTEHUIIUX aJTOPUTMOB
yIIpaBJICHUS] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNropuTMoB. OmnpexneneHue

HUCXOJHBIX JaHHBIX, IIPHU KOTOPLIX aJITOPUTM MOKCT J4aTh Tpe6yeMBII>i pe3yibTaTt

AJIFOpI/ITMLI O6pa6OTKI/I HaTypaJIbHBIX YHUCCII, 3allMCAHHBIX B IO3UIIHOHHBIX
CUCTEMAX CYHCIICHHA: p8.36I/ICHI/IC 3aliuCu 4YucCjJa Ha OTACIbHBIC ]_[I/I(I)pLI,
HaXOXJICHUC CYMMBbI W IIPOU3BCIACHUIA III/I(l)p, HaXO0XJICHUC MaKCHMAaJIbHOM

(MUHMMAaNTBHOM) TUQPBHL.




[IpencraBnenue uyucna B BUjAe HaOopa IMPOCTBIX COMHOXKUTENIEH. AJTOPUTM
OBICTPOTO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIMana3oHe

C TIOMOIIIBIO ATITOPUTMA «penieTo IparocheHar

3.5

MHOFOpa3p5[,HHBIe OeJIbIC YncClia, 3aga4u ﬂHHHHOﬁ apI/I(bMeTI/IKI/I

3.6

Azpik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl gaHHBIX:
L[EJIOYNCIICHHBIE, BEUICCTBEHHbIC, CHMBOJIbHBIC, JIOTHYECKHE. BeTBieHus.
Cnoxubie ycnoBus. Lukisl ¢ ycnoBueM. L{UKIIbI 10 mepeMEeHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M TBOMYHBIC (ailibl.
daitnoBsle mepeMeHHble ((aitioBbie ykazatenu). UteHue u3 ¢aiina. 3anmuch B
(aii.

Pazbuenue 3aqaun Ha moa3anadu. [lognporpaMmel (TpotieAypsl U PYHKITHH).

Hcnonp3oBaHne CTaHAAPTHON OMOIMOTEKH SI3bIKA TIPOTPAMMHUPOBAHHUS

3.7

Pexypcus. PekypcuBHble mpoueaypbl U (yHkuuu. Mcrnonb3oBaHue creka s

oprann3anru pCKypCHBHBIX BbI3OBOB

3.8

39

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3anadd. YuciaeHHoe
pellieHre YpaBHEHHMI C MOMOLIbI0 Mojadopa napaMeTrpa. YuclieHHbIE METOAbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| IOJOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCICHUE JIMH KPUBBIX. Bpramcnenue romanei ¢uryp c
IIOMOUIBIO0 YUCJIEHHBIX METOJIOB (METOJ NPSIMOYTOJIbHUKOB, METOJ TpameLuii).
Ilouck makcumMyma (MUHUMYMa) (QYHKLUUM OJHOW I€peMEHHOH MEeTOJ0M

IIOJIOBUHHOI'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM  S3bIKa
MIPOrPaMMHUPOBAHUS JIJIsl 00paOOTKH CUMBOJIBHBIX CTPOK. ANITOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBAa IOSABJICHUH CHMBOJA B CTPOKE,
pa3OueHre CTPOKH Ha CJIOBa MO MPOOEIbHBIM CHUMBOJAM, MOUCK TOJCTPOKH
BHYTpU JaHHOW CTPOKH, 3aMEeHa HalJIEHHOW MOACTPOKU Ha APYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpOM aln(aBUTE, YIOBIETBOPSIOUINX 3aJaHHBIM

orpannueHusM. [IpeoOpa3zoBaHue ynciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO

MaccuBsl M IIOCIENOBATEIBHOCTH  4Hcel. BprgucieHme  0000IIEHHBIX
XapaKTEPUCTUK DJIEMEHTOB MacCMBa WM YHCIOBOM IOCJIENI0BATEILHOCTH
(CyMMBI, TpPOU3BEACHUS, CpEIAHEr0 apu(PMETHUYECKOrO0, MHUHUMAIBHOTO U
MAaKCUMaJIbHOTO 3JEMEHTOB, KOJMYECTBA JJEMEHTOB, YAOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHUIO). JIMHEWHBIM TOWCK 3aJlaHHOTO 3HAYEHUS B MAaCCHBE.
ANTOpUTMBI pabOTHl C dSJIEMEHTAaMH MacCHMBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO MaccuBa. lIpocTbie METObl COPTHUPOBKHU
(MeTox my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBKkamu). CopTUpoBKa
cmusitHueM. breictpasi coptupoBka maccuBa (anroput™ QuickSort). J[BowmuHBII

MTOMCK B OTCOPTUPOBAHHOM MAaCCHBE




3.11

3.12

3.13

JIByMepHBIE MacCMBBI (MaTpulbl). ANTOpPUTMBI 00paOOTKH  JIBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MaccHBa IO 3a/JaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAaCCHBE, BBIYMCICHME MaKCHUMyMa
(MMHHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCuBa, I€PECTaHOBKA CTPOK U
CTOJIOIIOB IByMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE = MAacCHUBBI,  OTOOpaxeHus).  XdII-TaOJHIIBL
[TocTpoenue andaBUTHO-4ACTOTHOTO CIOBAPS AJIS 33JaHHOTO TEKCTA

Crexku. AHaNM3 TPaBWIBHOCTH CKOOOYHOTO  BBIp@XEHHA. BblumcieHue
apu(METHYECKOTO BBIPaKEHUS, 3aIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepem/l. Hcnons3oBanne oduepeaun IJisi BPEMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha Trpadax. [locTpoeHHMe MHHMMAIBHOTO OCTOBHOTO JepeBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHUPOBAHHOro rpada. KommuecTBo pasnuyHbIX
nyTeil MeX 1y BeplIMHAMU OPUEHTHUPOBAHHOTO AlMKIMYECKOr0 Ipada. AIropurm
JlenkcTphl

JHepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOoMuYHBIE
(ounapuble) naepeBbs. IlocTpoeHue nepeBa AJis 3aJaHHOTO apUPMETHUUECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMsl 00xoja aepesa. Vcrnonb3oBaHue cTreka u
ouepeau i 00xo/a AepeBa

JluHaMu4ecKkoe NMporpaMMHUPOBaHHUE KaK METOJl PELICHUs 33a[a4 C COXpaHEHHEM
IIPOMEXYTOUHBIX PE3y/IbTATOB. 3aJauy, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
MIPOTPaMMHUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (YHKIUHN, MOJICUET KOINIECTBA

BapuaHTOB, 3ala4v OIITUMU3AlINUN

3.17

4.1

[TonsitTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIIN3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TOIXOJA.

Wukancynsuus, Hacae10BaHue, MoJIuMophu3m
WNHpopmannoHHbIE TEXHOIOTHH

Ananu3 naHHbiX. OCHOBHBIE 3a/laydl aHaiW3a JAHHBIX: IPOTHO3UPOBAHHUE,
KimaccuuKanus, KiacTepu3alus, aHanu3 OTKIOHeHWH. [locnmemoBaTreabHOCTD
pelIeHUs 3a/1a4 aHaJIu3a JaHHBIX: COOp TEPBUYHBIX JAHHBIX, OYUCTKA U OICHKA
KauecTBa JaHHBIX, BHIOOp M (WIM) TOCTPOEHHUE MOJAETH, MpeodpazoBaHUE
JAHHBIX, BU3YyaJIM3allMsl JaHHBIX, MHTEpIpeTanus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEpHET-cepBUCH UIsi 0O0paOOTKM W TPEICTaBIICHUS JTaHHBIX.

Bbonwsmue nanabie. MammaHOE 00yueHne

4.2

AHanu3 JNaHHBIX C TIOMOIIBIO JJIEKTPOHHBIX TaONuWll. BBIUUCIEHHE CYMMBI,
cpenHero  apudMETHYECKOTOo, HAWMOOJbIIEro  (HAaUMEHBIIETO)  3HAYCHUS

Juara3zoHa. BeruucieHnue KOE)(b(I)I/II_II/ICHTa KOoppCiisinu  IBYX PpAIOB HOAaHHBIX.




[TocTpoeHne cTOMOYATHIX, JUHEHYATHIX M KPYroBbIX auarpamMm. l[loctpoeHme
rpadukoB ¢pyHkiui. [Tonbop TUHUM TpeH[Ia, pelIeHre 3a/1a4 MPOTHO3UPOBAHUSI.

Pemenne 3aJla4 OIITUMH3AallMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[

4.3

Juckperuszanusi Npd  MaTeMaTHYECKOM  MOJEIMPOBAHUU  HENPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MojenupoBaHue OHOJOTHYECKUX
cucteM. Marematuueckue MOJAENUM B OKOHOMHUKE. BblunciuTenbHbIE
SKCHEPUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. MeTon
HAaUMEHBIIMX KBaApaToB. OIlEHKAa YHCIOBBIX MapaMETPOB MOJEIUPYEMBIX
O0OBEKTOB M TMPOIECCOB. BoccTaHOBIeHHE 3aBHCHMOCTEH IO pe3yiabTaram

OKCIICPUMCHTA

4.4

4.5

4.6

BepositHoCTHBIE MOJICIIH. Metonanl Momnre-Kapio. NmuranmonHoe

MojienpoBanue. CHCTEMBI MaCCOBOTO O0CTYKUBAHHSI

TabnuaHbIe (peNsuOHHBIC) 0a3bl TaHHBIX. TabmuIa — IPEICTABICHUE CBEICHUI
00 ogHoTHnHBIX 00BekTax. Ilone, 3amucek. Kmrou tabmunel. Pabota ¢ roroBoit
0a30ii naHHbIX. 3amonHeHue 0a3bl AaHHBIX. [loMCK, copTHpOBKa M (UIBTpanus
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C IMapamMeTpaMu.
Brrunciisiemble nosist B 3anpocax.

Mmuorotabinunbie 0a3bl JaHHBIX. TUNBI cBsi3el Mexay TaOnuinamu. BHemHuit
kitou. LlenocTHOCTH 0a3bl JaHHBIX. 3apOChl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX
TexctoBbiii mpoueccop. CpencrtBa IMOMCKa U aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypUpPOBAaHHbIE TEKCTOBbIE TOKYMEHTbI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna UUTHPOBAHUS MCTOYHUKOB U OdopMiIeHUs OubIHorpapuuecKux

CCBIJIIOK




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

o VYyeonuk: Mudopmaruka. 10 knacc. bazoBslil u yriyonéHnbiii ypouu. B
2 4. IlonsikoB K.1O., Epemun E.A. -M. : BUHOM. JlaGopaTtopus 3HaHu#

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

e DOyekTpoHHOE npuinoxkenne kK YMK
e Hndopmaruka. YMK mns crapmeit mkossl: 10—11 kmacchr.

Yrny6aeHHbiit ypoBeHb. MeToaudeckoe mocoowue s yuutens/ [Toaskos
K.1O., Epemun E.A. -M. : BUHOM. Jlabopatopus 3HaHul

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://learningapps.org/

https://resh.edu.ru/

https://education.yandex.ru/

https://foxford.ru/

https://lesson.edu.ru/905/10?class=10

https://lesson.edu.ru/905/11?class=11
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