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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no uaGopmaruke (yriayonE€HHBIA YPOBEHb) HA YPOBHE CPEIIHETO
obmero oOpa3oBaHusi pa3zpaboTaHa Ha OCHOBE TpeOOBaHMN K pe3yibTaTam
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOLIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
IpOTpaMMbl BOCITUTAHUSI.

[lporpamma 1o wuH(popMaTHKEe MaET TMPEACTaBICHHWE O LeNAX, oOmei
CTpaTeruu OOYYEHHs, BOCIHMTAHUS M Pa3BUTUS OOYdYaAIOUIUXCA CPEICTBAMU
yuebHoro mpeamera «Uudopmaruka» Ha yrayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeIbHOE IpEeIMETHOE coJiep>KaHue, npeaycMaTpuBacT ero
CTPYKTYpUpOBaHUE IO pa3jieiaM M TeMaM Kypca, ONpeaessieT paciupe/iesieHHe ero
1o kinaccaM (rogam H3ydyeHus), 1aéT NPUMEpPHOE paclpeielieHne y4eOHbIX 4acoB
M0 TEMATHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[TporpamMMma 1o nHGOpMATHKE ONpEAENIAeT KOIUUYECTBEHHbIE U KaUeCTBEHHbBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaia JIJs KaXI0To roja U3yuyeHus, B TOM YHUCIIe
JUISL COJEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuaromuxcs, BCEPOCCUNCKUX IIPOBEPOYHBIX pabor,
roCy1apCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no undopmaruke sBiaseTcs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

NudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATUKM KaK HAyYHOW JUCUMIUIMHBI, H3y4Yarolen
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3allMA UHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

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

MEXIUCIUIUIMHAPHBIN ~ XapakTtep HWHPOPMATUKH U HWHGOPMAIIMOHHON
NESITEIIbHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
UHGOPMATUKU U HH(DOPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, Omupaercs
Ha CoJIep)KaHue Kypca WH(POPMATUKHU YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  TNpPUMEHEHUs  MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA, Aa€T TEOPETHUECKOE OCMBICICHHE, WHTEPIIPETalui0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbrarel  yriyOn€HHOro  YpOBHS ~HM3y4deHHUS y4yeOHOro MpeaMera
«Uudopmatukay OpUEHTHPOBAHBI HA TIOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
MpeaMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHas 00JacTh, paclo3HaBaHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHE U TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHS METOJOB M HMHCTPYMEHTapusi JaHHOMN
peIMETHON 00J1acTH;

HAJIMYUE TMPEACTABICHUN O JaHHOM MpeAMETHON 00JIacTH KakK IEIOCTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHsSI M3y4eHHs] MHPOPMATUKH 0OECeunBaECTCs
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3anuiax  MOpodeccCuoHadbHOTO  O0pa3oBaHUsS MO  CHEHHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
nporpaMMHasi MH)XEHEpHs, MH(pOpMaIMOHHasi 0e30MacHOCTb, MH(OPMAalMOHHbIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHBIE H
MalIMHHOE O0O0y4Y€HUE, MPOMBIIUICHHBIM WHTEPHET BEIIEW, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PaCIpEleNEHHOIO0 pPeecTpa, TEXHOJIOTMH BUPTYaJIbHOU H
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEro pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K YKU3HHU B YCIIOBUSIX Pa3BHUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax 4OMKHO 00€CIEUUTh:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
UHPOPMATUKH, HMHPOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTMH B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpMHPOBAHHOCTh YMEHHMHM pa3iau4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHJIETb HMX CBSI3b C KPHUTEPUSMH OLICHWBAaHUS M CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIO;



cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUUM  WHGOPMAIMOHHBIX
TEXHOJOTMM Ha JKU3Hb 4YeJNOBeKa B OOIIECTBE, MOHHUMAHHME COLMAILHOTO,
YKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOTO, HOPUAMYECKOr0, MPUPOJIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE TMPABOBBIX U TUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAHHWE OTBETCTBEHHOCTH JIOJEH, BOBICUEHHBIX B CO3/IJaHUE U UCIOJb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37laHHE YCIIOBUM MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanun yueOHoro mpeameta «MHpoOpMaTHKay BBIACISIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBass rpaMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOMCTBA
KOMIBIOTEPOB U JPYTrUX DJIEMEHTOB LUQPPOBOTO OKPYKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue ocHOBbI HMHPOPMATHKHW» BKIIOYAeT B ceOs
MOHATUMHBIMA anmapaT WHPOPMATUKH, BOMPOCHl KOJAMPOBAHUS HH(POpMAIUH,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMaA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIEIMPOBAHHSL.

Paznen «AJaropurmMbl M NPOrpaMMHPOBAHUE) HAMNPABJICH Ha Pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJTOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHHUE HABBIKOB peaIU3allMi MPOrpaMM Ha sI3bIKax MpOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMOHHBbIE  TEXHOJOTHM»  TOCBIMIEH  BOIPOCAM
npuUMeHEeHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOTPaMMHBIX MIPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3aja4ax aHaiIu3a
JIAHHBIX, WCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ JIJI1 pEIICHUs
MPUKJIAIHBIX 3a]1a4.

B npuBenénnom nanee coaepxanuu ydeOHoro npeamera «ubopmaTika
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO IPOrPaMMy O00yUYEHHUSI, HO MOTYT OBbITh MPEAJIOKEHBI 1JIs1 U3yUEHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCSI.

YrnyOnéHHpld  ypOBEHb UW3Y4YEHUS WHPOPMATUKH PEKOMEHIAYeTCS IS
TEXHOJIOTUYECKOTO0  MpOQuis, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
UHOOPMAITMOHHYIO C(epbl ACATENHHOCTUA. YTIYyONEHHBIH YPOBEHb W3YUYCHUS
uH(poOpMaTUKU 00ECIEYUBAET: MOATOTOBKY OOYyYarolMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JAacCTH WHOOPMAIMOHHBIX TEXHOJOTUA W WH)XXCHEPHBIC
CHEIUATBHOCTH, YYaCTHE B MPOCKTHOM U MCCIENOBATEILCKON NESITEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/AX U Cllaye
EnunHoro rocyiapcTBEHHOTO SK3aMeHa 1o HH(POpMaTHKe.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa IO YCMOTPECHHIO YYHTENS NpPH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKCiI0 YacoB, PEKOMEHOBAHHBIX JIJIs1 U3y4eHUs UHGHOPMATHKU — 272
gaca: B 10 xiacce — 136 yacoB (4 daca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMHU KOMIIOHEHTaMHU [IU(DPOBOTO OKPY>KEHHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
oMOIIbI0 IUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMON JOCTYN K MaMSITH.

OCHOBHBIE ~ TEHACHUMU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHHKALUSX. BcerpoeHnHnsie KOMIIBIOTEPHI. MUKpPOKOHTPOJUIEPHL.
Po6oTu3upoBaHHbIEe TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Busl
nporpaMMHOro obecredyeHuss U UxX HazHadeHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpocTB. [lapanienbHoe mNporpaMMHpOBaHUE.
CucremHoe mnporpamMMHoe obOecrniedueHue. OmnepalOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpouctB. MHCTAsIuUs W JEUMHCTAULALUSA  IPOrPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (ailjIoB B
nosroBpeMeHHo namsty. [llabmons! 11t onmcanus rpymn (aityios.

[Iporpammuoe obecniedenue. JInneH3npoBanue MPOrpaMMHOTO 0OEeCTICUCHHUSI
u uudpoBeix pecypcoB. IlpompuerapHoe u  CcBOOOAHOE MPOrpaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE UCIIOIb30BaHUE MPOTPAMMHOTO
obecrnieueHuss U MUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIWBacMasi
3aKOHOJATeILCTBOM Poccuiickont denepanuv 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
IIPOTpaMMHOT0 obecrieueHus U IU(PPOBBIX PECYpPCOB.

[IpUHIMIIBI TIOCTPOCHUS U anmnapaTHbIEe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MuTepHer. [IpoTokonsl
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [lolyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3i0M ceTth. OmpeneneHue mapuipyTa JIBHKEHUS
MAKETOB.

Buner  nmestenbHoct B cetu  HMuTepHer. CepBucel  MHTepHeTa.
['eonndopmaImoHHbie CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarucTpajeil), ”HTEpPHET-TOPTOBIIsL, OpOHUPOBAHUE OUIIETOB U TOCTHUHHII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpocrpaHcTBe. [Ipobnema momiMHHOCTH
nosydyeHHoM nHpopmanuu. OTKPBITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHoJorui. OO1ue mpodieMbl 3aluThl
uHdpopmaruu 1 uHbopmanmoHHOW  Oe3omacHocTu. CpeacTBa  3alIMTHI
uH(pOpMaIUU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W ABTOMATH3MPOBAHHBIX
uHPOpMAIMOHHBIX ~ cucTeMax. IIpaBoBoe obecmeueHue WHGOPMALMOHHON
0€30MacHOCTH.

[IpenoTBpamnieHue  HECAaHKIMOHUPOBAHHOIO  JOCTyma K  JUYHOU
KOH(DUIeHIMaNBbHON HH(POpMAIIUK, XpaHSIIEHCsS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX YCTpOMCTBax. BpemnoHoCHOE mporpaMmMHOe 00€CIeYeHHEe U CIOCOObI
OOpbObI ¢ HUM. AHTUBUPYCHBIE MporpamMmbl. OpraHu3zanus JTUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

[udpoBanue nanHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHI.
[udper npoctoit 3amensl. [ludp Leszaps. [udp Buxenepa. Anroputm
mmdpoBanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmarusi, nanusie u 3HaHus. MHbopmalimoHHbie npoieccsl B MPUPOJIE,
TE€XHHUKE U OOIIECTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYUMHBI W CUTHAIBI. HeobxoammocTh
JUCKpeTU3aluy MH(opManuu, MpeAHa3HAYEHHOW Uil XpaHEHHUs, Mepeladd H
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJbI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHHe OJHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnunHuiel u3aMepenus koaudectBa nHGopManmu. AndpaBUTHBIN MOAXO K
OLICHKE KOJIMY€eCTBa MHPOPMALIUU.

Cucrembl cumcienus. Pa3BépHyTasi 3amuch UENBIX W APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJIMYECTBO UG B 3alUCH, MIPU3HAK JCIUMOCTU YUCIa HA OCHOBAaHUE CHCTEMbI
CUMCIICHUA. AJITOPUTM IEepPEBOAA 1IEJIO0Tr0 Yucia u3 P-u4HON cucTeMbl CUUCIICHUS B
JECATUYHYI0. ANTOPUTM TMepeBoja KOHEUHOW P-wdHON npoOu B NECSITHUHYIO.
AJNTOpUTM TIEPEBOJA LIEJIOTO YHUCIA U3 JECATUYHOW CUCTEMBI CuUucieHus B P-
nuyHyro. [lepeBox koHewyHOU pgecsaTUuHOW npobu B P-uunyro. J[BouuHas,
BOCbMEPHUYHAS M IIECTHAJIATEPUYHAS] CUCTEMBbI CUMCIICHUSI, CBSI3b MEXKIY HUMHU.



Apudmernueckne ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YpaBHOBEIIIEHHAS! CUCTEMa CUUCIICHUS. JIBONYHO-IeCITUYHASL CUCTEMA CUUCIICHUSI.

KomupoBanme TtekcroB. KomumpoBka ASCIl. OmgnoGaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBeToBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
MPU 33IaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTMe BBICKa3bIBaHUS. BbICKa3bIBaTEeNbHBIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIUIl UICTUHHOCTH. JIormueckue onepamuu 1 ornepaiu Haj MHOKECTBAMH.

3aKkoHbI anreOpbl JIOTHMKUA. DKBUBAJICHTHBIE MPEOOpa30BaHUs JIOTUYECKHUX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOMKHBIX JIOTUYECKHUX
GyHKIUN OT KOMYeCTBA apryMeHTOB. [1oIHbIe CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHHil.  CoBEpILIEHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajbHbIE (OPMBI, aITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlornueckue »3ieMeHTBI B cocTaBe KomibioTtepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. IlocTpoeHne cxeMm Ha JIOTMYECKUX AJIEMEHTax IO
33IAHHOMY JIOTUYECKOMY BBIPQKECHHIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKHCEN B MHaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
JYana3oHa 4Yucel MpU OrpPaHUYEHHUH KOJudecTBa pas3psaoB. [lepenonHenue
pa3psiHON ceTKU. be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J[BOMUYHBIN
JIOTIOJTHUTENIBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumdeckue omnepanuu. Jlornyeckuii, apupMeTUUECKHN W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrie BEIIECTBEHHBIX YMCEN B TMaMITH KOMIIbIOTEpA. 3Haualas
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJUYECTBA
pa3psnoB. BblnonHeHue omnepaiuil ¢ BEIIECTBEHHBIMH YHCJIAMHU, HAKOIUICHUE
OIM1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEHIINX aIrOpPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUATEIBHBIX alroputmoB. OrnpexaeneHue
UCXOAHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTarT.

Oranbl pemieHusl 3aJad Ha KommbioTepe. MHCTpyMEHTalbHBIE CpeNCTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismus u HHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpoBOUYHBIX Tabimul. OtnanousHsli BbiBoA. Ilomarosoe
BBITNIOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaueHMI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxuble ycinoBus. Iluknel ¢ ycmoBueM. [lukiael 1O IEpEeMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue 1IUKIAa C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKIIMH IS ITOJIb30BATEN.

AAroput™Mbl 00pabOTKU HATypaJIbHbIX YMCEN, 3allMCAHHBIX B MO3UIMOHHBIX
CUCTEMAaxX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucia Ha OTAENbHblE LHQPHI,
HaXOXXJEHUE CYMMbl U TpPOU3BEIAEHUS ULU(Dp, HAXOKIACHUE MaKCHUMAIbHON
(MUHUMATBHON) TUDPHI.

HaxoaeHue Bcex MpOCTBIX YMCEN B 3aJaHHOM Juaria3oHe. IIpencraBinenue
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnioBbie TIepeMeHHBIE ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuch B
daii.

Pa3buenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GYHKIIUH).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpouenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHAApTHOM OMOMMOTEKH s3bIKa MPOrpPaMMUpPOBAHMUS.
[Tonkmtouenne  OMONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToapl. TouHoe © TNPUOMIDKEHHOE pEIICHUS 3aJayM.
UYucneHHble METOIbI PELICHUS] YpaBHEHH: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [TpubnmxEéHHOEe BBIYMCIEHHE JJIUH KPUBBIX. BbIuncieHue miouiaaen
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKUIMKA OJHOM MepeMeHHOU
METO/I0M MTOJIOBUHHOI'O JIEJECHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
POrpaMMUPOBAHUS AJi1 00pabOTKU CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJIECHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKHM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPU JAHHOW CTPOKHM, 3aM€HA HAWJECHHOW IOJACTPOKHM HA APYTYIO CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M MOCHEAOBATEIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MACCHBA MJIM YUCIIOBOM MOCIEN0BATEIBHOCTH (CYMMBI,
MPOU3BENICHUS, CPEAHETO APUPMETHUYECKOTO, MUHUMAJIHLHOTO U MaKCHMAaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka 0JHOMEpPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOJ
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpast coptupoBka wmaccuBa (anroputMm QuickSort). JIBowvHBI TOUMCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MacCUBBI (MaTpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MAaCCHBOB: 3aII0JHEHUE JBYMEPHOIO YMCIOBOIO MACCHBA M0 33JaHHBIM MPaBHIIAM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BBIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IE€PECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil mporieccop. PenmaktupoBanue u dopmarupoBanue. [IpoBepka
opdorpadun u rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHoOcku, oriaBieHue. KomektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI peleH3UPOBaHUs B TEKCTOBBIX Mpoueccopax. OOnavyHble CEpPBUCHI.
Henoass mnepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmienust Oubnuorpaguueckux ccpuiok. OQopmieHue Ccrucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TEeXHUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIM3a JAHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYMUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyallM3allisl JAHHBIX, MHTEpIIpeTalusl pe3ynbTaToB. [IporpammHubie cpencTBa u



WHTEPHET-CEPBUCHI 11 00paOOTKM M MPEICTABICHUS aHHBIX. bombie naHHbIE.
MamuaHoe 00yuenue. MHTe ek TyaabHbIi aHAIN3 TaHHBIX.

AHaJIN3 JIaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaONUIl. BhluncieHne CyMMbl,
cpeaHero apuMeTHIeCKOro, HauOoJIbIIET0 (HAMMEHBIIIET0) 3HAUCHUS JIara3oHa.
Brruncnenne koddduiimeHta Koppessiiuud ABYX psAnoB gaHHbIX. [loctpoenue
CTOJIOYATHIX, JMHEHYATBIX U KPYroBbiX mguarpamm. I[locTpoenue rtpadukon
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

UucnenHoe perieHWe ypaBHEHHMH C IOMOIIBI0 Tojabopa Tmapamerpa.
OntuMuzanms Kak MOMCK HAWJIy4IIero pelieHus B 3aJaHHbIX yCIoBUsIX. LleneBas
byHKIUsA, orpaHudeHus. JIokaJbHbIE UM TJI00ANbHBIA MHUHHUMYMBI II€JIE€BOM
dbyaknuu. Pemenne 3amad oNTUMHA3AIUIN C TIOMOIIBHIO AJICKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernueckue mMOAXOAbI K OLIGHKE KoJMdecTBa WHGOpMAIMU. 3aKoH
annutuBHOCTH MH(OpMmaruu. Dopmyna Xapriau. MHpopManus u BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust naHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl CKaTHs JIaHHBIX C TOTEPSAMH. Y MEHbIIICHUE
rIyOuHBI KoupoBaHus 11BeTa. OCHOBHBIE Hjen anroputmoB cxatus JPEG, MP3.

CkopocTh Tmepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH I€peJayud  OT
MH(POPMAITMOHHOTO 00BhEMA JTAHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpuunHb
BO3HUKHOBEHHUs OMMOOK TIpU Tmepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH TMepenadye TaHHBIX.
Paccrosinne Xommunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XoMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoicucTBue. (CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mopenun u monenupoBanue. Llens mMopenmnpoBanuss. COOTBETCTBHE MOJEIH
MOJICIUPYEMOMY OOBEKTY WJIM MpoIleccy, menu moaenupoBanus. dopmanuzaius
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIHUPOBAaHUS B BUAE, YIOOHOM ISt
BOCIIpUATHS yeioBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBHbIe MOHATUS. Buasl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXKHOCTU. Pemenue
AITOPUTMUYECKUX  3a/lady, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJILHOTO TYTH MEXIYy BepliMHaMu Tpada, ompeaesieHHe KOoJIUYeCcTBa
pPa3IMUHBIX MyTE€H MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma mepesa.
[IpencraBienne apudmMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. J[uckpeTHbie Urpbl
JIBYX UTPOKOB C mojHOUW nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,
OINKCAaHUE CTPATETUU UTPhl B TAOJUYHOM (popMe. BBIMIpPBIIIHBIE U TPOUTPHILIHBIE
NO3ULIMN. BBIMIPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEpPEBOAA U
pacmno3HaBaHusa yCcTHOUM peun. KornHutuBHbIE cepBUCHL. VaeHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuatomuecs CUCTEMBI.
VcKycCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. lcronb3oBaHue METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHuEe METO/I0B
MCKYCCTBEHHOI'O0 MHTEIIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHSA KOMIIBIOTEPHBIX MHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIe ceTu.

AJITOPUTMBI H IPOrPAMMHPOBaHHUE

dopManuzanuss  HOHATHS — anropurma. MammHa  TeropuHra — Kak
YHUBEpCcaJIbHas MOENb BeruncieHun. Tezuc Yépua—TwropuHra.

OneHka CII0XKHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW  CIIOKHOCTH  aJrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmsl. llpuMepsl pa3iaMyYHBIX —aJITOPUTMOB
peneHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

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

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHON apu(pMeTHKY.

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

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaXKEHHs. Bbluucienue
apu(PpMETUIECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHOMN opme.

Ouepenu. Mcnosip3oBaHue ouepenn Juisi BpEMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUEHTUpoBaHHOro rpacda. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHUPOBAHHOIO ALMKIMYECKOro rpada. Airoputm
JIeKCTpHl.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUsl. PekypcuBHbBIE anroputMbl 00xoja jaepeBa. Mcnonb3oBaHue creka U
ouepenu s 00xoaa iepeBa.

JluHamMpyeckoe INpOorpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEXYTOUHBIX PE3YyJbTAaTOB. 3aJaud, PEIIAEMBIE C MOMOILBIO



JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIHH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 33/1a4M ONTHMHU3ALUU.

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepderica
noib3oBatens. Vcnonb30BaHWE TOTOBBIX  YIPABISIEMBIX  3JEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHus.  [lonstme o  mapaaurmax
IPOrpaMMUPOBAHMUS.

HNupopManuoHHBIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: IOCTAaHOBKA
3ajaud, pa3zpaboTKa MOJENHM, TECTUPOBAHUE  MOJEIH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAECIUPOBAHUS.

Juckperuzanuss NOpyu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenupoBaHue JBHKEHHsS. MoaenupoBaHue OMOJOTHYECKHX
cucTteM. MaremaTudyecKMe  MOJEIM B JKOHOMHKE.  BbpluncnurenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM SKCIEPUMEHTA.

BepostHoctHeie  momenu.  Metoasl Monte-Kapno.  MmwuranmonsHoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITY>KMBaHHMSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBIX O0OBekTax. Iloje, 3ammch. Kirou Tabmunel. Pabora ¢
roToBOi 0a30if naHHBIX. 3amojgHeHue Oa3bl JaHHBIX. [lowWICK, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiemsie nmosis B 3ampocax.

MHuorotabiuunbie 0a3bl JaHHBIX. TUMBl CBSI3eM MexAy TaOauliamH.
Buennuit kintou. [{enocTHOCTH 6a3bl JaHHBIX. 3aIPOChl K MHOTOTaOJIMYHBIM 0a3am
JTAHHBIX.

Nuteprer-ipuiioxkenus. [loHaTHE 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CAWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

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

BBon m300pakeHuil ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmapaTroB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB M JPYrUX



ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHs — LIBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
CoxpaneHnue BblIeneHHOW obOsactu. IloaroroBka wiumocTpauuii 1uisi BEO-CATOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonib30BaHue KOHTYpOB. Bekropusalus pacTpoBbIX H300paXeHU.

[IpyHIMOBI TOCTPOEHUST M PENAKTUPOBAHMS TPEXMEPHBIX  MOJEJEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHHE HWCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBabie TexHonoruu (3D-npunrepst). Ilondarue o BupTyaibHOU
PEaIbHOCTH U JOTIOJHEHHOM PEaJIbHOCTH.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcsi PyKOBOJCTBOBAaTHCA CPOPMUPOBAHHON BHYTPEHHEW moO3UIIUEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPECHHHX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTU B IpOIlecce
peanu3aluyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HAIpaBJICHHM
BOCITUTATEIILHOM JIEATETLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyvaromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, yBa)KCHHE
3aKOHA W MPaBOMOpPSJIKAa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
MH(OPMAITMOHHOTO MpaBa U HHOOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMKA 110 COLMAIBbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaIMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM ITPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu UHTEpHET;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYAas OCTETUKY HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM 4YHUCIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  3J0pOBOr0 M  Oe3omacHoro  oOpaza  KM3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmonenns TpeOoBaHuil 0€30MacHOM 3KCIUTyaTallii CPeCTB MH(OPMALMOHHBIX
Y KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH NEATEIHHOCTH TEXHOJOTUYCCKOW W COLMAIHHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJTHATH TaKYIO JCATCIIEHOCTD,

uHTepec K cdepaM NpodecCHOHAIBHON JeATEIbHOCTH, CBSI3aHHBIM C
UHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM M HWHOOPMAIMOHHBIMUA TEXHOJOTHUSMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
pealln30BbIBaTh COOCTBCHHBIC )KHU3HCHHBIC TIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MU CaMOOOpa30OBaHHWIO Ha
MPOTSHKCHUH BCEU KU3HU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HaHWE IJI00AJBHOTO XapakKTepa JKOJOTHYCCKUX MPOoOJIeM M IMyTeH HX
pelieHus, B TOM 4YHCIE C YY6TOM BO3MOXKHOCTEH HMH(DOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, TOCTIXKECHUSM HAyYHO-TEXHHYCCKOTO IIporpecca H
OOIIIECTBEHHOMN MPAKTHKH, 32 CYET IOHUMAHUS POJIM HH(OPMAIMOHHBIX PEeCypCOB,
WH(POPMAITMOHHBIX TIPOIECCOB M HH(MOPMAIMOHHBIX TEXHOJOTHH B YCIOBHAX
1idpoBoit TpaHchopMaIiu MHOTHX cdep )KU3HH COBPEMEHHOTO OOIIECTBA;

OCO3HaHWE IIEHHOCTH HAyYHOW JESITeIbHOCTH, TOTOBHOCTH OCYIICCTBIISITH
MPOEKTHYIO M MCCJICI0BATEIbCKYIO JISATEIBHOCTh MHINBUYaJIbLHO U B TPYIIIIE.

B mporecce JOCTHXKEHHS JTHYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMbI
no wH(MOpPMATHKE Yy OOYYArOMIMXCS COBEPIICHCTBYETCS  3MOITMOHAIBHBIN
WHTEIIICKT, MPEANOIaraoiumi cOpMUPOBAHHOCTb:

CaMOPETYJIMPOBAHMS, BKIIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHME, CIIOCOOHOCTHh aJanTUPOBATHCA K
HMOILMOHAIBHBIM H3MCHEHHSIM M MTPOSIBIIATH THOKOCTD, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOUYAIONICH CTPEMIICHHE K JTIOCTIKEHUIO IEH U
yCIIeXy, ONTHUMH3M, WHHUIIMATHBHOCTh, YMCHHE ICHCTBOBATh, UCXOAS M3 CBOHMX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSTHHE
JIPYTHX, YYUTBIBATh €r0 TPHU OCYIISCTBICHHA KOMMYHHUKAIIUH, CIOCOOHOCThH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIHbHBIX HABBIKOB, BKITFOUYAIOIUX CITOCOOHOCTH BBICTPAaUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3peniaTh KOH(MIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wusydeHus HHGOPMATUKHM HA YPOBHE CpPEIHEro OOIIETro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMECHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE [JEUCTBUS, KOMMYHUKATUBHbIC
YHUBEpCaAIbHbIE Y4YeOHBbIE ACUCTBUS, PETYISATUBHBIE YHUBEpPCAIbHBbIE Y4YeOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrH4YecKmne JeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalU3UpOBaTh  IMpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA /JI1 CPaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 334aBaTh IApaMeTPbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaThiBaTh IUIAH pEIIeHHs MpoOJeMbl ¢ YYETOM aHaIM3a HWMEIOIIMXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKH TOCIIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJIHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMOICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITEIbHOCTH,
HaBBIKAMM  pa3peuieHus MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJISATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpETalHH, MPeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IUYHBIX
y4E€OHBIX CHUTYyallMsIX, B TOM 4YHUCJIE NPU CO3JaHUU YYEOHBIX U COLHMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaIUSIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUINOTE3Y €€ pelIeHHs,, HaXOAWTh apryMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUSA B IO3HABATENIbHYIO M IPAKTHUECKYIO 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pa6oTa ¢ uHpopmMaIueii:

BJIa/IETh HaBBIKAMH MOTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iIMuHbIX (opMarax ¢ Yy4ETOM Ha3HAUYCHUs
uHpopMaMu H  IEJIEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy
IIPEICTABIICHUS U BU3yaJIU3al1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTMTUMHOCTh HMH(pOpMalnuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIOJIB30BaTh  CpeAcTBAa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJQJeTh ~ HAaBBIKAMH  PACIO3HABaHMS W 3alIUTHl  MH(POpPMAIUH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIEe 1eiCTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyalud u
CMATYATh KOH(l)J'H/IKTBI;

BJIaJCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTHU AHAJIOT, YMCTh CMATYATDH KOH(l)J'II/IKTHBIe CUTYyalnu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NpUHUMATh  1€IM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH W
KOOPJIUHUPOBATh JIEHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKAON0 YYaCTHUKA KOMAaHIbI B
oOIIMiA pe3ybTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

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

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranu3amnus:

CaMOCTOATENIBHO OCYILECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEOUYTCHHI;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pelLlICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CrOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAHMIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCHUTb KOPPEKTHBBI B JESATEIBHOCT,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuieKCHM AJisi OLCHKU CUTyallld, BhIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPH AHAJIN3E pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

B mnpouecce u3yueHus kKypca HUHPOPMATHKU YriyOJE€HHOTO ypoBHS 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
pe3ybTaThl:

BJIAJCHUE TPEACTABICHUSIMH O POJM HWHPOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TMPUPOJAE, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIUS,
«MH(POPMALIMOHHBIM  TMPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBDY,
«cucTeMHbIN 3P PeKrT», «MHDOPMAITMOHHAS CUCTEMAaY, «CUCTEMA YIIPABICHUS;

BIAJICHUE METOJaMH Toucka uHbopMmanuu B cetd VHTepHEeT, yMeHmue
KPUTHUYECKU OIIEHUBATh WH(POpMAITHIO, TTOYICHHYIO U3 ceTH IHTepHET;

YMEHUE XapaKTepHW30BaTh OOJBIIHNE JaHHBIC, TMPUBOAUTH IPUMEPHI
UCTOYHUKOB HMX TIOJYYCHUS M  HANpaBJICHUS  HUCIOJIb30BAaHUSA, yMEHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHAJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccupukanus, KJIacTepU3alus, aHan3 OTKJIOHEHU), MMOHUMATh
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX TaHHBIX,
OYHCTKAa ¥ OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOSHUE MOJECIH,
npeo0pa3oBaHue JaHHBIX, BU3YaIU3allusl TaHHBIX, HHTEPIPETAIIHS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAI[MOHAPHBIX U MOOWMIIBHBIX KOMITBIOTEPOB, TCHICHIIUNA Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHCTEMaMH, OCHOBHBIMH
BUJIaMUA TIPOTPAMMHOTO OOECredYeHus] I pelmieHus YYeOHBIX 3a7ad  IIo0
BBIOpaHHOM CHeIUaIn3aIimy;

HaJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSAX M UX POJIH B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHIIAIIAX OPTaHU3aUN U (DYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTei, 00 OOmMUX MPUHIUIAX pPa3pabOTK W (YHKIIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJOB M CPEACTB IPOTUBOJAEHCTBHS JTHUM yIrpo3aM, COOJIIOACHHE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JaHHBIX, COOJIIO/IeHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH M TUTUEHBI ITPU paboTte
C KOMIIBIOTEPAMH U APYTUMU KOMIIOHEHTAMU LIUPPOBOTO OKPYKEHUS, IOHUMAHHUE
MIPABOBBIX OCHOB HCIIOJIb30BAHUSA KOMIBIOTEPHBIX MpOrpamMm, 0a3 [aHHBIX WU
paboTel B ceTn MHTEpHET;

INOHMMAaHHE OCHOBHBIX MPUHIMUIOB JUCKPETU3AllMU PA3NIUYHBIX BHJIOB
uHpOpMallMM, YMEHHE ONPENeNiATh HH(POPMALMOHHBIA OO0BEM TEKCTOBBIX,
rpaUyecKux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3allUH,
YMEHUE OMNpEACNATh CPEAHIO CKOPOCTh IIE€pEelaud JIAHHBIX, OLICHUBATh
U3MEHEHHE BpEMEHHM Tepefadyd IpH H3MEHEHUH WH(POPMAIMOHHOTO 00BEMa
JAaHHBIX U XapaKTePUCTHUK KaHaya CBA3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 3a]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YHUCel, AITOPUTMA MMOCTPOCHHUS 3alIMCH YUCia B MMO3UIIMOHHON CUCTEME CUHUCIIEHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATH apU(PMETHUECKUE OIepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPEe0OpPa30BaHMs JIOTHUECKUX BBIPAKEHHUM, HCIOIb3YS
3aKOHBI aiNreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOPMaJIbHBIX (hOpMax IO 3alaHHOM Tabnuiie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTMHHOCTH BBICKA3bIBaHUS, COJAEPIKALLEIO
IIEPEMEHHBIE, PEIIATH HECIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHU;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEI B 3aJJaHHOM JiMara3oHe, 00paboTKka MHOTOPa3psIIHbIX LIEIbIX
YKCeJl, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB IMOMCKA U COPTHUPOBKH,
YMEHUE ONpPEAENATh CI0XKHOCTh HM3y4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
QJITOPUTMBI, TBOUYHBIN MOWCK) U MPUBOAUTH MPUMEPHI HECKOIBKUX aJrOPUTMOB
Pa3HOM CJIOKHOCTH ISl PEIIEHUS OJHOW 3a/1a4u;

BJIQ/ICHUE YHUBEPCAJIbHBIM S3BIKOM MPOTPaAaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHUE MHCIOJb30BaTh OCHOBHBIC  YHPABISIONINE
KOHCTPYKLMH, YMEHHUE OCYIIECTBIATh AHAIN3 NPEIJOKEHHOM IPOTrpaMMBbI:
OTIPENAENATh Pe3yJbTaThl padOThl MIPOrpaMMBbl NPU 33JaHHBIX MCXOJHBIX JTAHHBIX,
OIpENENATh, MPU KAaKUX HCXOAHBIX JTAHHBIX BO3MOXKHO MOJYYEHHE YKa3aHHbBIX



PE3yNIbTAaTOB, BBISBIATH JAaHHBIE, KOTOPHIE MOTYT MPHUBECTH K OIMUOKE B paboTe
porpamMmbl, HOPMYIUPOBATH MPEJIOKEHHUS 110 YAYUIIEHUIO POTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAbl C UCIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U O0JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BaTh JICKTPOHHBIE TAOIMIIBI 1JI1 aHAJIN3a, MPECTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJa, PEIlCHUE
3aJlay IPOTrHO3UPOBAHUS).

B mpomecce uzydenus kypca uHpoOpMaTuku yriayonéHHOro ypoBHs 6 11
Knacce oOydaromuMmMucs OyayT  JOCTUTHYTHI — CIEAYIOIMHE  MPEAMETHBIC
pEe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIECHUN (MpePUKCHBIE KOJbI), HMCIO0JIb30BAaTh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
paboOThI MPOCTHIX AJITOPUTMOB CXKATHUSI TAHHBIX;

YMEHHE peliaTh aJrOpUTMUUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJayn  MOCTPOEHUS ONTUMAJILHOTO TMYyTH MEXAYy BeplIMHaMHu Trpada,
ONpENENICHUs]  KOJIMYECTBA  PA3IUYHBIX  NyTE€d  MEXAY  BEpIIMHAMU
OPUEHTHUPOBAHHOTO AIMKIMYECKOTO Tpada), YMEHHE HCIOIb30BaTh JEPEBbs MPHU
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1a4 TTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI O 33JJaHHOMY QJITOPUTMY, pa3padaThiBaThb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHuE pa3pabaThiBaTh W pEaTU30BBIBATH B BHUJE IMporpamMm 0a30BbIe
QJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pelIeHnH 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBAPH, CTEKU, OYEPEaU, AEPEBbS),
UCIIOJIb30BaTh 0a30BbIe OMNEpaMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJII 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpe/bl pa3padOTKH, YMEHHE HCTIOIB30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUsi M palbOThl C HUMH, YMEHHE HWCIOJIb30BaTh TaOIMYHbBIE
(penauroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY M TOHWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKUE MOJICITH JII aHAIN3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 Ppe3yJbTaTOB, IIOJAYYEHHBIX B XOJIE MOJICIIUPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TMPOIECCY, MPEeACTaBIATh
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpPraHW30BBIBATh JUYHOEC HWH()OPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX IMPHHIIMIIOB PaOOTHI, BO3MOKHOCTEH M OTpaHUYCHUS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre perraeMbIX 3a7ad MAIIMHHOTO OOyYCHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HCMONB30BaHUU  HMHPOPMAIMOHHBIX  TEXHOJOTMH B Pa3IMYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HauMenoBanue pa3aesoB M TeM (uudpoBbIe)
Ne i/ P Konrposbusie IIpakruyeckue op
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Pazgea 1. lndpoBasi rpaMOTHOCTH
11 Kommnsrorep - yHuBepcanbHOE YCTPOHCTBO 6 Bnubnmnoreka LIOK
' 00pabOTKHU TaHHBIX https://urok.apkpro.ru/
Bnbanoteka LIOK
1.2 [IporpammHoe obeciieueHne 6
porp https://urok.apkpro.ru/
Bubnnoteka LIOK
1.3 KoMmnrroTepHble ceTu 5
p https://urok.apkpro.ru/
Bnbanoteka LIOK
1.4 Hndopmanronnas 6e30mMacHOCTh 7 2
(bopma https://urok.apkpro.ru/
Hroro no pazgeny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
21 [IpencraBnenue nudopmanuu B 19 2 Bubnnoteka LIOK
' KOMIIBIOTEPE https://resh.edu.ru
Bubnumoteka LLOK
2.2 OCHOBBI aJIT€OPHI TOTUKH 14 1
p https://resh.edu.ru
Bubnumoteka LLOK
2.3 Kommbrotepnas apudpmeTrka 7 1 1
p pup https://resh.edu.ru
Hroro 1o pasneny 40

Pa3nes 3. Anropur™Mbl M1 NpOrpaMMHpOBaHue



https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Bubnnoteka LIOK

3.1 Brenenue B mporpaMmmMupoBaHue 16 0.5 https://urok.apkpro.ru/
Bubanoteka LLOK
3.2 BcnomorarenbHbIe aaropuTMBbI 8 2 https://urok.apkpro.ru/
Bubanoteka LLOK
3.3 YuciieHHbIE METOJIBI 5 3 https://urok.apkpro.ru/
AnTOopuTMBI 00PaObOTKH CUMBOJIBHBIX Bnubnnoteka LIOK
3.4 5 1
JTAaHHBIX https://urok.apkpro.ru/
Bnbanoteka LIOK
3.5 AnTopuTMBI 00pabOTKH MacCHBOB 10 3.5 https://urok.apkpro.ru/
Hroro no pazneny 44
Pasznen 4. UndopmManmoHHbIe TEXHOJIOTHH
Bnbnnoteka LIOK
4.1 OO6paboTka TEeKCTOBBIX JOKYMEHTOB 6 2.5 https://resh.edu.ru
Bubanoteka LIOK
4.2 AHAIH3 IAHHBIX 8 3 https://resh.edu.ru
Hroro no paszneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5



https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TEM (uudpoBbie)
Ne n/m P Konrpoubusie IIpakruueckue p
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zgea 1. TeopeTudeckue 0CHOBbI MH()OPMATHKH
WNndopmanus n nuapopmaiionssie Bubnunoteka LIOK
11 10 2.5
MPOLIECCHI https://resh.edu.ru
Bubnanoteka LLOK
1.2 MonenupoBanue 8 2
AP https://resh.edu.ru
Hroro mo pazueny 18
Pa3zngen 2. AnropuT™MbI U1 NIPOrpaMMHUPOBaHUE
Bubnnoteka LOK
2.1 DJIEMEHTHI TEOPUHU AJTOPUTMOB 6 1
p P https://urok.apkpro.ru/
Bubnunoteka LLOK
2.2 AJTOPUTMEBI ¥ CTPYKTYPHI JIAHHBIX 28 10
p PYKTYPBI I https://urok.apkpro.ru/
23 OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO 16 45 Bnubnnoteka LLOK
' [IPOrPaMMUPOBAHHUS ' https://resh.edu.ru
Hroro no paszneny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTUH
31 KomMmnberotepHo-MaTeMaTHueckoe 8 2 Bubnnoteka LIOK
' MOJIECIINPOBaHUE https://urok.apkpro.ru/
Bubnanoteka LLOK
3.2 ba3b1 nanabIX 10 4
a https://urok.apkpro.ru/
Bubnunoteka LIOK
3.3 Be6-caiitbl 14 4 3
https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/

Bubnnoteka LLOK

34 Kommbiotepras rpaduka 8 3:5 https://urok.apkpro.ru/
Bubnanoteka LLOK
3.5 3D-monennposanue 8 3 https://urok.apkpro.ru/
Hroro no pasaeny 48
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 36.5



https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Hara undgpoBbie
Ne n/m Tema ypoka Kontposbubie IIpakTuueckue
Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThbI
pecypchl
TpeGoBaHMs TEXHUKU O€30TIAaCHOCTH U
1 TUTHEHBI TIPU pabOTE C KOMIBIOTEPAMH U 1 Bubnunoteka LIOK
JPYrUMH KOMIIOHEHTaMH [IU(PPOBOTO https://urok.apkpro.ru/
OKPY>KEHHUSI
5 [TpuHIUIIBI paOOTHI KOMITBIOTEPOB U 1 Bubnunoteka LIOK
KOMIIBIOTEPHBIX CUCTEM https://urok.apkpro.ru/
3 OO0MeH TaHHBIMHU C IIOMOIIBIO IITHH. 1 Bubnnorteka LLOK
KoHTpoieps! BHEIIHUX YCTPOMCTB https://resh.edu.ru
4 ABTOMaTHYECKOE BEITIOJHEHUE 1 Bubnunoteka LOK
MPOrpaMMBbl TPOLECCOPOM https://urok.apkpro.ru/
OnepaTuBHas, MOCTOSIHHAS U
5 JOJrOBpEMEHHasI MaMATh. KoHTposiepbl 1 Bubanoteka LIOK
BHEIIHUX yCTpOMCTB. IIpsimoii nocTym k https://urok.apkpro.ru/
naMsTu
6 CoBpeMEHHbBIE KOMIIBIOTEPHBIE 1 Bnbnnoteka LLOK
TEXHOJIOTUHU https://resh.edu.ru
[Iporpammuoe obecrnieueHue
Bubnunoteka LLOK
7 KOMITBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1
. https://urok.apkpro.ru/
MOOUIBHBIX YCTPOUCTB
8 CuctemMHO€ MpOorpaMMHOE 00€CTIeUeHHE. 1 Bubnunoteka LIOK

OrnepalinOHHBIE CHCTEMBI

https://urok.apkpro.ru/



https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/

Yrunutel. [IpaiiBepsl yCTPONCTB.

Bubnnoteka LOK

9
[TapannensHOE IPOrpaMMUPOBAHUE https://resh.edu.ru
10 Muacrannguus 1 jenHCcTaIs s Bubnanoteka LLOK
MPOrPaMMHOTO O0eCTICUeHUs https://urok.apkpro.ru/
®daiisioBble cucTeMbI. [IpuHIHIBI
11 pa3MeIeHusl 1 UMEHOBaHUS (HaiiyIoB B Bubnunoteka LIOK
noyiroBpeMeHHou mamsatu. [11aGinoHb! ajis https://urok.apkpro.ru/
onucaHus rpym (aiioB
3akoHomaTenbcTBO Poccuiickoit
Bubnnoteka LOK
12 ®denepanun B 001aCTH MPOrPaMMHOTO
https://resh.edu.ru
obecreyeHns U JaHHBIX
ITpuHUIMIIBI TOCTPOEHHUS U anliapaTHLIE
P p P . Bubnnoteka LOK
13 KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
https://urok.apkpro.ru/
CeTteBble MTPOTOKOJIBI
Bubnunoteka LLOK
14 Cetp UnTepHeT 5
https://urok.apkpro.ru/
15 Pasnenenne IP-cetu Ha moaceTu ¢ Bubnunoteka LLOK
IMOMOIIBIO MACOK IIO/ICeTeH https://resh.edu.ru
Bubnanoteka LLIOK
16 CereBoe aIMUHUCTPUPOBAHHE
https://urok.apkpro.ru/
Bune! nestensHocTH B cetn UHTEpHET.
Bubnanoteka LLOK
17 CepBucel UnTepHera. ['ocyapcTBeHHbIE
https://urok.apkpro.ru/
AJIEKTPOHHBIEC CEPBUCHI U YCIYTH
Bubnunoteka LOK
18 Nudopmarnmonnas 6€30macHOCTh 4
https://resh.edu.ru
19 Bpenonocusle mporpaMmmHoe Bubnnoteka LIOK
obecrnieueHrne U MeTo bl OOPHOBI C HUM https://urok.apkpro.ru/
20 [IpakTuyeckas pabora o Teme Bubnunoteka LIOK



https://resh.edu.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/

"AHTUBUPYCHBIE IPOIPaMMBbI"

https://urok.apkpro.ru/

OpFaHI/I3 alysia JUIHOI'O apXHBa

Bubnanoteka LLOK

21 uHpopmanuu. PesepBHOE KOTMpPOBaHHE. https://resh.edu.ru
[TaposibHas 3amura apxuBa
Bubnanoteka LLOK
22 Hlnpposarme raurbIx https://urok.apkpro.ru/
Anroput™m mudppoBanus RSA. Bubnunoteka LIOK
23
Creranorpadus https://urok.apkpro.ru/
24 [IpakTuyeckas pabora o Teme Bubnnoteka LIOK
"[lInppoBanue naHHBIX" https://resh.edu.ru
WNudopmanus, nanHble 1 3HaAHUSL.
25 HHioiMaHHOHHHe IIPOLIECCHI B Bubnuoreka LIOK
https://urok.apkpro.ru/
IPUPOJIE, TEXHUKE U OOLIECTBE
HenpepbiBHBIE U AUCKPETHBIE BEITMYHUHbI
u curHaisl. Heod6xoaumocTs
26 JUCKpEeTH3alK HH(OPMALINH, Bubanoteka LIOK
IIpEHA3HAYEHHOM I XpaHEHHs], https://urok.apkpro.ru/
nepenauu u o0paboTKU B IIUPPOBBIX
cucTemMax
JBonuHoe koaupoBaHue. PaBHOMepHbIE
Y HEpaBHOMEPHBIE KOJIBI.
27 JICK(I)))II/IpOBaIfI/Ie 0006I1[ueH1/1171, bubanorexa LIOK
https://resh.edu.ru
3aMMCaHHbIX C TTOMOIIIBIO
HEPAaBHOMEPHBIX KOJIOB
VYcenosue @ano. [loctpoenne
28 OJJHO3HAYHO NEKOIUPYEMBIX KOJIOB C Bubnnoteka LLOK

nomoInbio aepesa. ['pad A A.
MapxkoBa

https://urok.apkpro.ru/



https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/

E,Z[I/IHI/II_U)I HU3MCPCHUSA KOJIMUCCTBA

Bubnnoteka LOK

29 uadopmanuu. AndaBUTHBIA TOAX0 K
(popman ¢ X0 https://urok.apkpro.ru/
OIICHKE KOJIMYeCTBa HH(OPMAITUU
Bubnnoteka LOK
30 CHcTeMBbl CUUCIICHUS
https://resh.edu.ru
31 IlepeBoa uncen U3 OAHON CUCTEMBI Bubnnoteka LOK
CUHCIIEHUS B IPYTYIO https://urok.apkpro.ru/
JIBonuHasi, BOCbMEpHUYHAas U
30 bubnunoteka LOK
HIECTHAAIIATEPUIHASL CHCTEMBEI
suatep https://urok.apkpro.ru/
CUHCJICHHSI, CBSI3b MEXy HUMU
JIBonuHas, BOCbMEpUYHas U
Bubnanoteka LLOK
33 IIECTHAAATEpUYHAS CUCTEMBI
https://resh.edu.ru
CUMCIICHHUS], CBSI3b MEX1y HUMU
JIBonuHasi, BOCbMEpUYHas U
Bubnnoteka LOK
34 IIECTHAAATEpUYHAS CUCTEMBI
https://urok.apkpro.ru/
CUMCJICHHUS], CBSI3b MEX1y HUMU
35 Apudmernueckue onepanuu B Bubnnoteka LIOK
MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUSA https://urok.apkpro.ru/
36 TponuHas ypaBHOBEILIEHHAs CUCTEMA Bubanoteka LIOK
CUHCIICHUS https://resh.edu.ru
37 JIBOMYHO-J€CATUYHAS CUCTEMA Bubnunoteka LLOK
CUHCJIEHHUS https://urok.apkpro.ru/
38 K Bubnunoteka LLOK
OJIMPOBAHUE TEKCTOB
AHp https://urok.apkpro.ru/
39 P 5 . Bubnunoteka LLOK
aCTPOBOE KOJAUPOBaHUE N300paKEHUN
P P p https://resh.edu.ru
40 [TpakTnueckas paboTa 1o Teme Bubnnoteka LIOK

"luckperusanus rpaguueckon

https://urok.apkpro.ru/



https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/

uHpopmanuu"

[[BeToBbIE MOAEIHN. BekTOpHOE
KoaupoBanue. @opmatsel (haiisioB.

Bubnanoteka LLOK

41 .
Tpéxmepnas rpadpuka. OpakraabHas https://urok.apkpro.ru/
rpaduka
Konunposanue 3Byka. OnieHka
nH(pOopMarMOHHOTO 00BEMA 3BYKOBBIX
Bubnanoteka LLOK
42 JTAHHBIX MPU 33JIaHHBIX YaCTOTE
https://resh.edu.ru
JIUCKPETU3ALMU U Pa3psAHOCTH
KOJIUPOBaHUS
[TpakTrueckas paborta 1mo Teme
43 " J[luckpeTusamnus 3ByKOBOM bubnmoreka LIOK
p " YK https://urok.apkpro.ru/
uHpOpMaLUN
Bubnanoteka LLOK
44 OcHOBBI aJIreOpBI TOTUKU A
https://urok.apkpro.ru/
45 Jlornueckue onepauuu. TaOmauibl Bubnunoteka LOK
WCTUHHOCTHU https://resh.edu.ru
Jlornueckue Bolpaxenus. Jlornueckue
16 ToXkJecTBa. JloKa3aTenbCTBO JOTHYECKUX Bubnnoteka LLOK
TOXKJIECTB C IIOMOIIBIO TAOJIHIL https://urok.apkpro.ru/
WCTHUHHOCTHU
[IpakTuyeckas pabora o Teme
Bubnunoteka LLOK
47 «IlocTpoenue u aHanu3 TadIMIL
https://urok.apkpro.ru/
UCTUHHOCTHU B TaOJMYHOM MPOIIECCOPE»
48 Jlornyeckue onepamnuu U onepanyuu Hajl Bubnunoteka LIOK
MHOKeCTBaMH https://resh.edu.ru
49 Jlornueckue onepamnuu 1 onepauyu Hajl Bubnanoteka LLOK

MHOXXECTBaMU

https://urok.apkpro.ru/
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3aKOoHBI areOphl JIOTHKH.

Bubnnoteka LOK

50 DKBHUBAJICHTHBIC TTPEOOPa30BaAHUS
p Ij https://urok.apkpro.ru/
JIOTUYECKHUX BBIPAKEHUI
51 Jlornueckue ypaBHEHUS U CUCTEMBI Bubnunoteka LIOK
ypaBHEHU I https://resh.edu.ru
Jlornueckue GpyHKIUU. 3aBUCUMOCTh
52 KOJIMYECTBA BO3MOKHBIX JIOTHYECKUX Bubnanoteka LLOK
(GyHKIUH OT KOJIMYECTBA apTyMEHTOB. https://urok.apkpro.ru/
[TosHBIE CHCTEMBI JTOTHYECKUX (DYHKITUH
Kanonuueckue Gpopmbl TOrHuecKux
BbIpakeHH. COBEpILICHHbIE
Bubnanoteka LLOK
53 JU3bIOHKTUBHBIE U KOHBIOHKTUBHbIE
https://urok.apkpro.ru/
HOpMaJTbHBIC ()OPMBI, AITOPUTMBI X
MOCTPOEHUS 110 TabJIUIIE UCTUHHOCTHU
54 Jlornueckue 3J1€MEHTHI B COCTaBe Bubnanoteka LLOK
KOMIIbIOTEPA https://resh.edu.ru
55 Tpurrep. Cymmarop. MHoropa3psaHbiit Bubnnoteka LIOK
CyMMAarop https://urok.apkpro.ru/
ITocTpoeHne cxem Ha TOTHYECKUX
Bubnanoteka LLIOK
56 aJIeMEeHTaxX. 3amuch JOTHIECKOTO
B https://urok.apkpro.ru/
BBIPKEHHUS TI0 JIOTUYECKON CXeMe
57 MUuKpOCXeMBbl U TEXHOJIOTHS X Bubanoteka LIOK
IIPOU3BOJCTBA https://resh.edu.ru
[IpencraBienue 1enbIx YUcen B aMATH
KoMIlbtoTepa. OrpaHUYeHHOCTh
Bubnunoteka LLOK
58 JMara3oHa yucen Mpyu OrpaHuYeHUun

KoJinuecTBa pa3psanos. [lepenonnenue
pa3psiIAHON CETKU

https://urok.apkpro.ru/
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bes3nakoBbIe 1 3HAKOBBIC JIAHHBIC.
3HAKOBBIN OUT. JIBOMYHBIH

Bubnnoteka LOK

59 N
JIOTIOJIHUTEIIBHBIN KO/ OTPULIATEIbHBIX https://urok.apkpro.ru/
yucen
[ToOuToBBIEC TOTUYECKHE OTIEPALIUH.

. . Bubnnoteka LOK

60 Jlornueckuii, apuMeTHIECKUI 1

i https://resh.edu.ru
LHUKJIAYECKUI CIIBUTH

61 HIudpoBaHue ¢ TOMOLIBIO TOOUTOBOM Bubaunoteka LIOK
onepauuu «ucknoyvaroniee MJIN» https://urok.apkpro.ru/

62 [IpencraBnenre u XpaHeHUE B TaMSTH Bubnunoteka LIOK
KOMITbIOTEPA BEIIECTBEHHBIX YUCEI https://urok.apkpro.ru/
BrinosiHeHue onepanuii ¢

Bubnnoteka LOK

63 BEILECTBEHHBIMU YUCJIAMU, HAKOIUICHUE

https://resh.edu.ru
OIIMOOK MPU BBIYUCICHUAX
[IpakTuyeckas paborta o Teme

64 «3ydeHne nopa3psIHOro MalIMHHOTO Bubnunoteka LLOK
MPEICTABIICHUS LENBIX U BEIIECTBEHHBIX https://urok.apkpro.ru/
YUCEI»

Bubnunoteka LLOK
65 AHam3 anropuTMOB
https://urok.apkpro.ru/
Oranbl pelieHns 3a/1a4 Ha KOMIIBIOTEpE.
66 " Bubnunoteka LLOK
HCTPYMEHTAJIbHBIE CPEJICTBA:
pyM pex https://resh.edu.ru
TPaHCIATOP, OTIAAUUK, TPOPUITHPOBIIUK
Cpena nporpaMMUpOBaHMUS.

67 KoMmnwanms v uHTEpIIpeTanus Bubnnoteka LIOK
nporpamm. BupTyaibHble MalllMHBI. https://urok.apkpro.ru/
WNuTterpupoBanHas cpena pa3paboTKu

68 MeTto1bl 0TIIaKH TPOrpaMM Bubnunoteka LIOK
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https://urok.apkpro.ru/

Tumsr MEPCMCHHBIX B A3BIKC

Bubnanoteka LLOK

69 POrpaMMHUpPOBaHUS https://resh.edu.ru
Bubnanoteka LLOK
70 O0paboTka 1ebIX YhCe https://urok.apkpro.ru/
Bubnanoteka LLOK
71 O0paboTka BEIIECTBEHHBIX YHCET https://urok.apkpro.ru/
72 CrnyualiHble U IICEBAOCITYYalHbIE Yncia bubnuorexa LIOK
https://resh.edu.ru
73 BerBnenus. CioxHble ycioBus bubnuorera LIOK
https://urok.apkpro.ru/
Bubnnoteka LOK
4 Huxis: ¢ yermosuem https://urok.apkpro.ru/
[{¥KIBI 11O IEPEMEHHOM. Bu6moTexa LIOK
75 B3anmo3ameHs1€eMOCTh pa3IMYHbIX BUIOB
https://resh.edu.ru
LUKJIOB
76 O6paboTka HaTypaJIbHBIX YHUCEIT C 05 Bubnuoteka LLOK
HMCIOJIL30BAHUEM 1IMKJIOB ’ https://urok.apkpro.ru/
HaxoxxneHnne Bcex MpOCTBIX YHUCEN B
77 3a7aHHOM Jauana3oHe [Ipaktudeckas Bubanoteka LIOK
pabora o Teme «Pemienue 3a1a4 https://urok.apkpro.ru/
METO/IOM Tiepedopar»
78 WNHuBapuaHT nukia bubnuoreka LOK
https://resh.edu.ru
79 JlokyMeHTupOBaHuE IporpamMm bubnuorexa LIOK
https://urok.apkpro.ru/
80 OO0paboTka JaHHBIX, XPAHSIIUXCS B Bubnunoteka LLOK

daitnax

https://urok.apkpro.ru/
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Bubnnoteka LOK

81 PasOuenue 3amayn Ha mmon3agadu https://resh.edu.ru
Hcnonb3oBanue craHIapTHOU

82 OMOJIMOTEKH SI3bIKA TPOTPAMMHUPOBAHHS. Bubnnoteka LIOK
[ToakmroueHne OMOINOTEK MOANPOTPAMM https://urok.apkpro.ru/
CTOPOHHUX IPOU3BOAUTENEH

83 [Toxnporpammsl (ripotieaypsl U Bubnunoteka LLOK
GYHKIIAN) https://urok.apkpro.ru/

84 [Hoanporpammsl (poueypsl U Bubanoteka LIOK
(G YHKITHH ) https://resh.edu.ru

85 [TpakTHueckas paboTta 1mo Teme Bubnunoteka LIOK
"PazpaboTka moamporpamm" https://urok.apkpro.ru/
Pexypcus. PekypcuBHbIC 00BEKTHI

86 (ppakransl). PekypcuBHbIe IpoLieIyphl U Bubnuoteka LIOK
¢dbyukun. Mcnonb3oBanue cTeka ais https://urok.apkpro.ru/
OpraHu3alMi PEKYPCUBHBIX BHI30BOB

87 [Ipaktrueckas paboTa o Teme Bubnunoteka LIOK
"PexkypcuBHBIE IOITPOrPaMMBbI" https://resh.edu.ru

88 MopaynbHBIN IPUHLIMII IOCTPOCHUS Bubanoteka LIOK
pOorpaMm https://urok.apkpro.ru/

89 YucieHHbIe METOIBI bubnuoreka LOK

https://urok.apkpro.ru/

90 [TpakTryeckas pabora no Teme Bnbnnoteka LLOK
«HucneHHoe penieHue ypaBHEHUN» https://resh.edu.ru

91 HUcnonb3oBanue JUCKpETHU3allNU B Bubnunoteka LLOK
BBIUHCINUTEIBHBIX 3a7a4ax https://urok.apkpro.ru/

92 [IpakTuueckas pabota 1mo Teme Bubnunoteka LIOK

«[IpubnmxEHHOE BRIUNCICHUE JJTUH

https://urok.apkpro.ru/
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KPHUBBIX U TUIOMIAACH HUTYp»

[IpakTnueckas padota mo teme «Ilonck

Bubnanoteka LLOK

93 1
MakcuMyMa (MUHHUMYMa) QyHKIIAN https://resh.edu.ru
O06paboTka CUMBOJIbHBIX JIaHHBIX.
94 ANTOpUTMBI 00paObOTKH CHMBOJIBHBIX Bubnunoteka LIOK
CTPOK: MOJICUET KOJIMYECTBA MOSBICHUI https://urok.apkpro.ru/
CUMBOJIa B CTPOKE
AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX
Bubnnoteka LOK
95 CTPOK: pa30MeHUe CTPOKH Ha CJIOBA 110
https://urok.apkpro.ru/
POOEIbHBIM CUMBOJIAM
AnropuT™MBI 00pabOTKH CHMBOJIBHBIX
96 CTPOK: MOMCK MOJCTPOKHA BHYTPH TAHHOMN Bubnunoteka LLOK
CTPOKH; 3aME€Ha HalJICHHOW MOJICTPOKH https://resh.edu.ru
Ha JIPYTYIO CTPOKY
[IpakTuyeckas paborta o Teme
97 "O6paboTKa CTPOK C UCTIOJIB30BAHUEM 1 Bubnnoteka LLOK
(GyHKIMI cTaHaapTHON OMOINOTEKU https://urok.apkpro.ru/
A3bIKa IPOTPAMMUPOBAHUS"
Bubnunoteka LLOK
98 ['enepanust cioB B 3aJaHHOM aJipaBHUTe
https://urok.apkpro.ru/
MaccuBbl ¥ TTOCIIETOBATEILHOCTH YHCET.
Bubnunoteka LLOK
99 [IpakTudeckas paboTa Mo Teme 0.5
" " https://resh.edu.ru
3anojHeHne MaccuBa
.. Bubnnoteka LLOK
100 O0600mEHHBIE XapaKTEPUCTHKH MacCHBa
https://urok.apkpro.ru/
JIMHEeWHEBII TONCK 3aIaHHOT0 3HAUECHUS B
Bubnanoteka LLOK
101 maccuBe. [Ipaktuyeckas pabora o reme 0.5

"JInHeHHBIN MOUCK 3aJaHHOTO 3HAYECHUS

https://urok.apkpro.ru/



https://resh.edu.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/

B Maccuse"

[IpakTrueckas padota mo teme "llonck

Bubnanoteka LLOK

102 MUHUMAaJIBHOTO (MaKCUMaJIBHOTO) 1
" https://resh.edu.ru
AJIEMEHTA B YHCJIOBOM MAacCHBE
CopTupoBKa 0OJTHOMEPHOTO MacCHBa.
[IpocThie METOIBI COPTUPOBKH.
P g pTHp bubnunoteka LOK
103 [IpakTueckas paboTta 1mo Teme 0.5
" https://urok.apkpro.ru/
[IpocTsie MEeTOABI COPTUPOBKHU
MaccuBa"
CopTtupoBka ciusiHueM. beicTpas
COPTUPOBKA MAacCHBA (JITOPUTM Bubnunoteka LIOK
104 i 0.5
QuicksSort). ITpaktuueckas pabora 1mo https://urok.apkpro.ru/
teme "brIcTpast copTupoBKa Maccupa"
JIBOWYHBII IMOMCK B OTCOPTHPOBAHHOM
Bubnnoteka LOK
105 MmaccuBe. [IpakTudeckas padbora 1mo Teme 0.5
| . " https://resh.edu.ru
JIBOMYHBIN MMOUCK
Bubnunoteka LLOK
106 BYMEpPHbBIE MacCCUBBI (MAaTPHUIIbI
JBymep (MaTpuite1) https://urok.apkpro.ru/
Bubnanoteka LLOK
107 AnTopuTMBI 00paObOTKH MaTpH
p p pH https://urok.apkpro.ru/
Bubnanoteka LLOK
108 Pemenue 3amau ananmsa JaHHBIX
https://resh.edu.ru
109 C Bubnunoteka LOK
€JICTBa TEKCTOBOI'O MpoIleccopa
pea pont p https://urok.apkpro.ru/
110 K . Bubnnoteka LLOK
OMITbIOTEepHAs BEPCTKA TEKCTA
p p https://urok.apkpro.ru/
111 [IpakTuueckas padora no teme "BépcTka 1 Bubnunoteka LIOK

JOKYMEHTOB C MaTEMAaTUYCCKUMU

https://resh.edu.ru
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dopmymnamu"

Bubnanoteka LLOK

112 HNucTpymMeHTHI pelieH3upOBaHus
pyM pelt p https://urok.apkpro.ru/
113 [IpakTudeckas pabora Mo Teme 1 Bubnunoreka LLOK
"MHoOrocTpaHU4HbIE TOKYMEHTHI" https://urok.apkpro.ru/
O6naunblie cepBuckl. KomnexkruBHas
pabora ¢ fokymeHTamu. [IpakTudeckas Bubnunoteka LIOK
114 " 0.5
pabora o Teme "KosnexktuHas pabota https://resh.edu.ru
¢ JoKymMeHTamu"
Bubnunoteka LIOK
115 Amnanus nagueiX. bosblnne naHnHbie 4
https://urok.apkpro.ru/
Bubnanoteka LLOK
116 MamuHaHoe o0y4eHne
i https://urok.apkpro.ru/
117 AHann3 JaHHBIX ¢ HOMOIIBIO Bubnanoteka LLOK
3JICKTPOHHBIX TAOJIUII https://resh.edu.ru
[IpakTuueckas pabora no teme "AHnanus
Bubnunoteka LLOK
118 JAHHBIX C MTOMOIIBIO JIEKTPOHHBIX 1
" https://urok.apkpro.ru/
TabIuUIL
[Toctpoenue rpadukoB QpyHKIUH.
[IpakTuueckas pabora o Teme
119 "HarnsaHoe nipeacTaBieHue 0.5 Bubnunoteka LLOK
pe3yNbTaTOB CTATUCTHYECKON 00pabOTKH ' https://urok.apkpro.ru/
JAHHBIX B BUJIE IMarpaMM CpPeJCTBAMHU
penaKkTopa IEKTPOHHBIX Ta0IHI"
Jlunuu tpennaa. [Ipaktuueckas padota mo
120 "HTp 621 P P 05 Bubnunoteka LLOK
teme "[lonGop nmuHUYM TpeHaa, :
HooPp Y pei https://resh.edu.ru
MPOTHO3UPOBAHUE
121 [Ton6op napametpa. [lpakTrueckas 1 Bubnnoteka LIOK
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pabora no teme "YnciaeHHoe peneHue
YPaBHEHMH ¢ OMOLIbIO 110A00pa
napamerpa"

https://urok.apkpro.ru/

OHTI/IMI/I3aI_II/I$I KaK IMMOUCK HaWJIy4Iaero
PCIICHHMA B 3alaHHBIX YCIIOBUAX.

Bubnnoteka LOK

122 IIpaxkTuueckas padboTa 110 TEME
DA % paboTa To TeM https://urok.apkpro.ru/
"PemieHue 3a1a4 ONTUMHU3ALUHU C
MTOMOIIIBIO AJIEKTPOHHBIX Ta0IHIT"
Bubnnoteka LOK
https://urok.apkpro.ru
123 PesepBHOE Bpems > //. — /
https://inf-
ege.sdamgia.ru/
Bubnanoteka LLOK
https://urok.apkpro.ru
124 PesepBHOE Bpems > //. P L
https://inf-
ege.sdamgia.ru/
Bubnanoteka LLOK
https://urok.apkpro.ru
125 PesepBHOE BpeMms > //. — L
https://inf-
ege.sdamgia.ru/
Bubnanoteka LLOK
126 PesepBHOE BpeMs
p P https://urok.apkpro.ru/
https://inf-
127 PCSCpBHOC BpeMs ege.sdamgia.ru/
Bubnunoteka LLOK
128 PesepBHOE BpeMs
p P https://urok.apkpro.ru/
https://inf-
129 PeszepBHoe Bpemst ege.sdamgia.ru/
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Bubnnoteka LOK

130 PeseppHoe Bpems 1 https://urok.apkpro.ru/
https://inf-

131 PesepBHOE Bpems 1 ege.sdamgia.ru/
Bubnnoteka LOK

132 PesepeHoe Bpems 1 https://urok.apkpro.ru/
https://inf-

133 PesepBHOE Bpems 1 ege.sdamgia.ru/
https://inf-

134 PesepBHOE Bpems 1 ege.sdamgia.ru/
https://inf-

135 PesepBHOE Bpems 1 ege.sdamgia.ru/
https://inf-

136 PeszepBHOE Bpems 1 ege.sdamgia.ru/

BIIIEE KOJIMYECTBO YACOB I1
OBILEE KOJIMTIECTBO 9ACOB 1O 136 0 215

I[TPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Jara nudpoBLIe
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue p
Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
Bubnanoteka LLOK
1 KomuuectBo nabopmanun 1
bopwmar https://urok.apkpro.ru/
Bubnanoteka LLOK
2 ANITOPUTMEI CXKATHS JAHHBIX 1
p A https://urok.apkpro.ru/
Bubnanoteka LLOK
3 Anroputm Xaddmana 1
p b https://resh.edu.ru
[IpakTuueckas pabora no teme "Cixkatue
Bubnanoteka LLOK
4 JAHHBIX C IIOMOILBIO AITOPUTMA 1 1
" https://urok.apkpro.ru/
Xaddpmana
Bubnanoteka LLIOK
5 Anroputm LZW 1
p https://urok.apkpro.ru/
AJNTOPUTMBI CKATUSI TAHHBIX C MIOTEPSIMHU.
6 [IpakTuueckas padora no teme "Cixxatue 1 05 Bubnunoteka LIOK
TaHHBIX ¢ moTepsimu (anroputmsl JPEG, ' https://resh.edu.ru
MP3)"
7 Cronoc epena 1 Bubnunoteka LOK
K Tb I Y1 TAHHBIX
p el A https://urok.apkpro.ru/
8 OMEXOVCTOI! e ko 1 Bubnnoteka LLIOK
MEXOYCTONYUBBIE KOIBI
y & https://urok.apkpro.ru/
9 [IpakTuueckas pabota 1o Teme 1 1 Bubnnoteka LIOK
"[TomexoycToitunBbIe KOIBI" https://urok.apkpro.ru/
10 Cucrembl. KOMIIOHEHTBI CHCTEMBI U KX 1 Bubnunoteka LLOK
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B3anmoJeiictBue. CucteMHbIi (D eKT.
VYrpasnenue kak HHHOPMAITMOHHBIN
npouecc. O0parHas CBA3b

https://urok.apkpro.ru/

Bubnnoteka LOK

11 Mogenu 1 MOJETMPOBAHKUE hitps://resh.edu.ru
Bubnnoteka LLOK
12 Ipager https://urok.apkpro.ru/
Bubnnoteka LOK
13 Pemenue 3anay ¢ momorsio rpados https://urok.apkpro.ru/
Bubnnoteka LOK
14 Hlepenbs https://resh.edu.ru
15 OcCHOBBI TEOpUU UTP Bubnuarexa LOK
https://urok.apkpro.ru/
[IpakTuueckas pabora no teme "[lonck BuGnuoTexa LIOK
16 BBIUTPBILIHOM CTPATETUH B UTPE C https://urok.apkpro.ru/
nosHON uH(popmMaruei"
Bubnunoteka LLOK
17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA hitps://urok.apkpro.ru/
18 [IpakTuyeckas pabora o Teme Bnbnnoteka LLOK
"CpencTBa HCKyCCTBEHHOTO MHTEIIEKTA" https://urok.apkpro.ru/
dopManuzaius MOHITHS AJITOPUTMA.
19 Mammuna TrroprHTa Kak yHuBepcaibHas Bubnunoteka LIOK
MoJenb Berunciennil. Tezuc Yépua— https://resh.edu.ru
TrropuHra
[IpakTuueckas pabota 1o Teme BunvoTexa LIOK
20 "CocTaBieHHe IPOCTOH MPOrpaMMBI JIJIst https://urok apkpro.ru/
MamuHbl Trropunra"
21 Mammna ITocra Bubnunoteka LLOK



https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/

https://urok.apkpro.ru/

Bubnnoteka LOK

22 Hopwmansasie anropudmel MapkoBa
p pud P https://resh.edu.ru
AJTOpUTMUYECKH HEpa3peLIuMBbIe
93 3aj1a4M. 3ajaya OCTaHOBA. Bubnunoteka LLOK
HeBo3M0KHOCTE aBTOMAaTHYECKOM https://urok.apkpro.ru/
OTJIAJIKU MPOrpaMM
. Bubnnoteka LOK
24 C10KHOCTh BBIYUCIIEHUM
https://urok.apkpro.ru/
[Torck MpOCTHIX YKCEN B 3aJaHHOM
Bubnnoteka LOK
25 JMara3oHe ¢ TTOMOIIBIO aJrOpuTMa
https://urok.apkpro.ru/
«pemieto Dparochera
26 [IpakTuueckas padbora no teme "Ilouck Bubnnoteka LIOK
MPOCTHIX YHCEIT B 33IaHHOM Jiana3oHe"” https://urok.apkpro.ru/
97 MHoropa3psiAHbIE TIeNIbIe YhCia, 3a1a91 Bubnnoteka LOK
JUTMHHON apu(METUKH https://resh.edu.ru
[IpakTuueckas pabota 1o Teme
" . Bubnunoteka LLOK
28 Peanu3zarus BeIYHCICHHH C
" https://urok.apkpro.ru/
MHOT'Opa3psIHBIMU YHCIIAMU
CnoBapu (accolruaTuBHbIE MACCUBBHI,
29 OoTOOpaskeHwUs). XAUI-TaOIUIIbI. Bubnnoteka LLOK
[Toctpoenue andaBUTHO-4aCTOTHOTO https://urok.apkpro.ru/
CJIOBaps IS 3aJJaHHOTO TEKCTa
[IpakTuueckas pabota 1o Teme
" Bubnnoteka LLOK
30 [Toctpoenwue andaBUTHO-YACTOTHOTO
" https://resh.edu.ru
CJIOBaps IS 33JJaHHOTO TEKCTa
31 AHann3 TeKcTa Ha €CTECTBEHHOM SI3BIKE. Bubnunoteka LOK

Brigenenue nocieaoBaTeIbHOCTEH 10

https://urok.apkpro.ru/
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mabiony. PerynsipHbie BbIpaskeHHUsI.
YacTOTHBIN aHAIN3

[IpakTuyeckas padora o reme "AHanus

Bubnanoteka LLOK

32 TEKCTa Ha €CTECTBEHHOM SI3bIKe" https://urok.apkpro.ru/

33 Crexu. AHanu3 NpaBUILHOCTU Bubnunoteka LLIOK
CKOOOYHOTO BBIPKCHHS https://urok.apkpro.ru/
Brruucnenue apudmernaeckoro

34 BBIPQYKEHUS, 3aIIUCAHHOTO B bubnuorexa LOK

. https://urok.apkpro.ru/

nocTdukcHoOu popme
[IpakTuueckas pabora 1o Teme

35 "Berancnenue apupMeTHIecKoro Bubnunoteka LIOK
BBIPAXKEHMUS, 3alIMCAHHOIO B https://resh.edu.ru
nocTuKcHO Gopme"

36 Ouepenu. Mcnionbp3oBanue ouepean ass Bubnunoteka LIOK
BPEMEHHOI'O XpaHEHUS JaHHBIX https://urok.apkpro.ru/

37 [IpakTuyeckas pabora o Teme Bnbnnoteka LLOK
"Ucnonws3oBanue ouepenu"” https://urok.apkpro.ru/
Hepesbs. Peanusanus nepesa ¢
MTOMOUIBIO CCBIJIOYHBIX CTPYKTYP. 5u6nmoTexa LOK

38 JIBonuHble (OMHAPHBIE) 1€PEBbSL. https://resh.edu.ru
ITocTpoenue nepea i 3alaHHOTO
apu(pMETHYECKOTO BBIPaXKEHUS
[IpakTuueckas pabota 1o Teme

39 "Ucnonp3oBaHue 1epeBbEB IS Bubnnoteka LLOK
BBIUUCIICHUS apU(PMETUIECKUX https://urok.apkpro.ru/
BBIpAXEHUI"

40 PexypcuBHBIEC anropuTMBI 00X0/12 Brubnnoteka LLOK

ACpEBa. Hcnonn3oBaHne cTeka ouepeaun

https://urok.apkpro.ru/
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Uit 00X0/1a iepeBa

PexypcuBHbBIE aropuT™Mbl 06X0/2a

Bubnanoteka LLOK

41 nepesa. Mcnonb30BaHUE CTEKA U OUEPEIN https://urok.apkoro.ru/
U1t 00X0/1a iepeBa
Anroputmsel Ha rpadax. [Toctpoenue

42 MHUHHUMaJIBHOI'O OCTOBHOI'O JI€peBa Bubnanoteka LLOK
B3BEILLIEHHOT'O CBSI3HOTO https://urok.apkpro.ru/
HEOPHEHTUPOBAHHOTO rpaga

43 O6xox rpada B riydbuny. O6xon rpada B Bubnnoteka LLOK
LIUPUHY https://resh.edu.ru
KonnuecTBo pa3nnyHbIX MyTel MEXIy BunvoTexa LOK

44 BEpLUIMHAMU OPUEHTHUPOBAHHOI'O hitps://urok.apkoro.ru/
alMKJINYECKOro rpaga

. Bubnnoteka LOK

45 AJTOPUTM JIeAKCTPBI. https://urok.apkpro.ru/
[IpakTuueckas pabota 1o Teme

16 "Borunicnenue IIMHBI KpaTyanIiero nyTH Bubnunoteka LIOK
MeX1y BeplIMHaMH rpada (aaroputm https://resh.edu.ru
Jelikerpbr)”

47 AnroputMm @noiiga—Y opuamia E::Z;%izz.:fk};ro.ru /
3aiauu, perraeMple ¢ TOMOIIBIO BunvoTexa LIOK

48 JUHAMHYECKOTr0 IPOrpaMMHUPOBAHUSA: https://urok.apkpro.ru/
BBIUHCIICHHE PEKYPCUBHBIX (PyHKINN
[IpakTuyeckas pabora o Teme

49 "Borunicnenue pekypcuBHBIX (QYHKIIMN € Bubnunoteka LIOK

MTOMOUIBIO0 JUHAMUYECKOTO
MporpaMMUpoBaHus"

https://urok.apkpro.ru/
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3aiauu, penaeMble ¢ TOMOILbIO

Bubnnoteka LOK

50 MHAMHYCCKOTO IIPOrpaMMHUPOBaHUS
it ! porp P https://urok.apkpro.ru/
MOACYET KOJUYESCTBA BAPUAHTOB
[TpakTudeckas padbora no teme "Tlomcuér
Bubnnoteka LOK
51 KOJIMYECTBA BAPUAHTOB C TTOMOIIBIO 1
\ https://resh.edu.ru
JUHAMHAYECKOT0 MPOTPaMMUPOBAHUS
3agaum, perraeMpic ¢ TOMOIIBIO
59 A&, P . Bubnnoteka LIOK
WHAMHYCCKOTO IIPOrpaMMUPOBaHHUS:
A porp p https://urok.apkpro.ru/
3aJ]a41 ONITUMM3AIUN
[TonsTHe 0 Mapagurmax
Bubnanoteka LLOK
53 nporpaMmupoBanus. O630p S3bIKOB
https://urok.apkpro.ru/
MIPOTrpaMMHUPOBAHUS
54 ITousitne 06 0OBLEKTHO- Bubnunoteka LLOK
OPUEHTHPOBAHHOM IIPOTrPAMMHUPOBAHUH https://resh.edu.ru
55 OObekThI ¥ Ki1acchl. CBOMCTBA U METOBI Bubnunoteka LOK
00BEKTOB https://urok.apkpro.ru/
. Bubnunoteka LOK
56 OOBEKTHO-OPHUEHTUPOBAHHBIN aHAIN3
https://urok.apkpro.ru/
[IpakTuueckas pabota mo Teme
" Bubnunoteka LOK
57 Hcnonp30BaHne TOTOBBIX KJIACCOB B 1
" https://urok.apkpro.ru/
nporpamme
58 PazpaboTtka nmporpamMm Ha OCHOBE Bnbnnoteka LLOK
00BEKTHO-OPUEHTUPOBAHHOTO MOIX0Aa https://urok.apkpro.ru/
[TpakTrueckas padota "Pa3paboTka
. Bubnunoteka LLOK
59 MPOCTOM MPOTPaMMBI C HCITOITE30BaHHEM 1
| https://resh.edu.ru
KJIacCOB
60 Wukancynauus. [Ipaktuueckas pabota 05 Bubnunoteka LIOK

o Teme "Pa3paboTka kimacca,

https://urok.apkpro.ru/
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HCIOJIb3YIOUIET0 MHKAIICYIISIHUI0"

Bubnanoteka LLOK

61 Hacnenosanwue. [Tomumopduzm https://urok.apkpro.ru/
62 [IpakTuyeckas pabora o Teme 1 Bubnuoteka LIOK
"Pa3paboTka uepapxuu Kiaccon" https://resh.edu.ru
Cpenpl ObICTpOI paBpa60TKuI/I IIPOrPaMM. BunvoTexa LIOK
63 [IpoekTupoBanue uuTepdeiica
https://urok.apkpro.ru/
I10JIB30BATENISA
64 [IpoexktupoBanue nutepdeiica Bubnnoteka LIOK
M10JIb30BATENS https://urok.apkpro.ru/
65 Hcnons30Banne roTOBBIX YIIPABIISIEMbIX Bubanoteka LIOK
3JIEMEHTOB JIJIsl IOCTPOEHUsl uHTepgelica https://urok.apkpro.ru/
IIpakTruyeckas pabora no Teme
66 "PazpaboTka nmporpaMmsl ¢ TpaduuIecKuM 1 bubnmorexa LIOK
. https://urok.apkpro.ru/
uHTepdeiicom”
67 N3yuyenue BTOPOro s3bIKa Bnubnnoteka LLOK
[IPOrpaMMUPOBaHUs https://resh.edu.ru
68 N3yuenne BTOpOro s3pIka Bnbnnoteka LLOK
[IPOrpaMMUPOBAHUS https://urok.apkpro.ru/
69 Oranel KOMIIBIOTEPHO-MAaTEMaTHYECKOTO Bubanoteka LIOK
MOJICIIMPOBAHUS https://urok.apkpro.ru/
VCKpPETU3aLus IPU MaTEMaTHYECKOM
70 ﬁOI[eJI;I/IpOBaHHI/I Hpel'IpepLIBHLIX Bubauoresa LLOK
https://resh.edu.ru
npoueccoB. MoienMpoBaHue IBUKEHUS
71 [IpakTuueckas pabota 1o Teme 1 Bubnnoteka LIOK
"MonenvupoBanue ABUKECHUS" https://urok.apkpro.ru/
79 MopaenupoBanue OHOJIOTHYECKUX CUCTEM. 05 Bubnanoteka LLOK

[IpakTuueckas pabota 1o Teme

https://urok.apkpro.ru/
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"MonenupoBaHue OMOIOTUYECKUX
cucrteM"

MaremMaTHudecKue MOACIN B SKOHOMHKECE.

Bubnanoteka LLOK

73 BoruucnurenbHbie SKCIIEPUMEHTHI C
p https://urok.apkpro.ru/
MOJEIISIMU
BepositnoctHbie Monenu. [Ipaktuyeckas
74 pabora o Teme "MmuTanmonHoe 05 Bubnunoteka LLIOK
MOJIEIIMPOBAHUE C IOMOIIBIO METOAA ' https://urok.apkpro.ru/
MonTe-Kapno"
75 KomnbproTepHoe MoAenMpoBaHue CUCTEM Bubnunoteka LIOK
YIPABICHUS https://resh.edu.ru
Bubnnoteka LOK
76 O06paboTka pe3yabTaTOB SKCIIEPUMEHTA
https://urok.apkpro.ru/
77 Tabnuunble (pensIuoHHbIC) Oa3bl Bubnuoteka LIOK
JTaHHBIX https://urok.apkpro.ru/
[Touck, coprTupoBka U pUIbTpaLys
78 JTAHHBIX. 3aIPOCHl Ha BEIOOPKY JTaHHBIX. Bubnunoteka LLOK
3anpockl ¢ mapamerpamu. Beraucisemsbie https://resh.edu.ru
TOJIsI B 3arpocax
79 [TpakTrueckas padota o Teme "Pabora ¢ 1 Bubnuoteka LIOK
roToBoii 0a30i JaHHBIX" https://urok.apkpro.ru/
MHuoroTabauuHble 0a3bl TaHHBIX. THITBI
. o Bubnunoteka LOK
80 cBsi3el Mexay Tabnunamu. BHemnui
https://urok.apkpro.ru/
kitou. LlenmocTHOCTH 0a3bl JaHHBIX
[IpakTuueckas pabota 1o Teme
" . Bubnunoteka LLOK
81 PazpaboTka MHOTOTaOIMYHOM Oa3bl 1
| https://urok.apkpro.ru/
TAaHHBIX
82 3anmpockl K MHOTOTA0TMYHEIM 0a3aM Bubnunoteka LIOK
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JTAHHBIX

https://resh.edu.ru

[IpakTrueckas paboTa mo Teme "3anpocsl

Bubnanoteka LLOK

83
K MHOTI'OTA0JIMYHON 0a3e naHHBIX" https://urok.apkpro.ru/
Bubnanoteka LLOK
84 SA3bIk ynpasineHus gaHabiMA SQL hitps://urok I:pkpro w/
[TpakTrueckas paboTa mo Teme B LIOK
nbnmorteka
85 "YrpasieHue TaHHBIMHU C TTOMOIIBIO https://resh.edu.ru
a3pika SQL" ' =
86 Hepensaunonueie 0asbl JaHHBIX. Bubnnoteka LOK
DKCIEPTHBIE CUCTEMBI https://urok.apkpro.ru/
Bubnnoteka LOK
87 WNHTepHeT-npuioxenus https://urok.apkpro.ru/
[TonsiTHEe O CEpBEPHON U KIMEHTCKON Eu6 LIOK
néanoTeka
88 qacTsax cairta. TeXHOJIOrus «KIUEeHT — https://urok.apkpro.ru/
cepBeEp», €€ JTOCTOMHCTBA U HEJOCTATKH ' ' '
Bubnanoteka LOK
89 Ocuoss! s361ka HTML https://resh Ie-LdU y
90 [IpakTuueckas pabota 1o Teme Bubaunoteka LIOK
"Co3ngaHue TeKCTOBOM BeO-CTpaHUIIbl" https://urok.apkpro.ru/
Bubnanoteka LLOK
91 Ocuoss! s361ka HTML
https://urok.apkpro.ru/
Bubnanoteka LLOK
92 Ocuoss! s361ka HTML https://resh IeJ' AU
[IpakTudeckas pabota 1mo Teme
93 "Co3nganue BeO-CTpaHUIIbI, BKIFOYAIOIICH Bubnnoteka LIOK
MYJIbTUMEANIHBIE O0BEKTHI (PUCYHKH, https://urok.apkpro.ru/
3BYKOBBIE JIaHHBIE, BU/I€0)"
94 OCHOBBI KaCKaIHBIX TAOIHIL CTHIIEH Bubnunoteka LLOK
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(CSS)

https://urok.apkpro.ru/

[IpakTuueckas pabota 1o Teme

Bubnanoteka LLOK

95 "OdopmiieHHE CTPAHUIIBI C TOMOIIBIO 1
Gbop pari . B https://urok.apkpro.ru/
KaCKaJHBIX TaOJHII CTHIICH
. bubnunoteka LOK
96 Cuenapun Ha si3pike JavaScript
Henap P https://urok.apkpro.ru/
. bubnunoteka LOK
97 Cuenapun Ha si3p1ke JavaScript
Henap P https://urok.apkpro.ru/
Bubnanoteka LLOK
98 dopmbl Ha BEO-CTpaHHUILIC
P parvit https://resh.edu.ru
[IpakTuueckas paboTa Mo Teme Bubnuoteka LIOK
99 n " 1
Oo6paboTtka maHHBIX (HOpM https://urok.apkpro.ru/
100 Pa3zmemienue BeO-caiitoB. Yciyra Bubnunoteka LIOK
XOCTUHTA. 3arpy3ka (aiiyioB Ha calT https://urok.apkpro.ru/
Kanpuposanue. cnpasnenue
101 nepcnekTuskl. ['ucrorpamma. Koppekuus Bnbnnoteka LLOK
YPOBHEMN, KOPPEKLMS LIBETA. https://resh.edu.ru
ObeciBeunBaHNe LIBETHBIX U300pakeHUI
BBon nzo0pakeHuit ¢ HCOIB30BaHUEM
102 pa3IUYHBIX HU(PPOBHIX YCTPOUCTB. 05 Bnbnnoteka LLOK
[IpakTuueckas pabota 1o Teme ' https://urok.apkpro.ru/
"O6paboTka nudpoBsIx dpororpaduii”
Peryms. Pabota ¢ obnactsimu. @uibTpsl.
" Bubnnoteka LIOK
103 [IpakTrueckas padota mo Teme "PeTymib 0.5
“n https://urok.apkpro.ru/
undpoBbIX poTorpaduit
MHorocnoitHble H300paxeHusl. Eu6 LIOK
nbamoTeka
104 TekcroBble ciion. Macka cnost. Kanansl.

CoxpaHeHue BBIJICTICHHOW 001acTu

https://urok.apkpro.ru/
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[IpakTuyeckas pabora o Teme

Bubnnoteka LOK

105 "MHorocoitHbIe n300paxeHus" 1 https://urok.apkpro.ru/
HOUILFOTOBKa WITIOCTpAIMiA 17151 BeO- BuGnmoTexa LIOK
106 caiitoB. [IpakTuyeckas pabora o Teme 0.5
" , https://resh.edu.ru
AHUMHPOBaHHBIE N300paKeHHS"
107 Bekropnas rpaduka. Bekropuzamus Bubnunoteka LLIOK
PacTpOBBIX U300PAKCHUIMA https://urok.apkpro.ru/
108 [TpakTrueckas paboTa mo Teme 1 Bubnnoteka LLOK
"Bekropnas rpaduxa" https://urok.apkpro.ru/
109 [IpuHIMIIBEI TOCTPOEHUS U Bubanoteka LIOK
penaKTUPOBaHUs TPEXMEPHBIX MOJEIEH https://resh.edu.ru
[IpakTuueckas pabota 1mo Teme
110 "Co3gaHue npoCcThIX TPEXMEPHBIX 1 bubnuorexa LIOK
o https://urok.apkpro.ru/
Moenei
Bubnanoteka LLOK
111 Cerounslie Mogenu. Marepuainsl https://urok.apkpro.ru/
112 [IpakTuyeckas pabota o Teme 1 Bnbnnoteka LLOK
"Cetounble mojenu" https://resh.edu.ru
113 MOJIGJ'II/IpOBaHI/Ie HNCTOYHHUKOB Bubnunoteka LLOK
ocseleHus. Kamepsl https://urok.apkpro.ru/
114 [IpakTuueckas pabota 1o Teme 1 Bubnunoteka LIOK
"Pennepunr" https://urok.apkpro.ru/
115 AnnutuBHble TexHONoruu (3D- Bubnunoteka LLOK
MIPUHTEPHI) https://resh.edu.ru
116 [ToHsiTHE O BUPTYaIbHON PEATTBHOCTHU U Bnbnnoteka LLOK
JIOTIOJTHEHHOM PeaTbHOCTH https://urok.apkpro.ru/
117 PesepBHOE Bpemst bubnuarexa LOK

https://urok.apkpro.ru/
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https://inf-

118 PesepBHOE Bpems ege.sdamgia.ru/
Bubnnoteka LOK
11 P
9 C3CPBHOC BPCMA https://urok.apkpro.ru/
https://inf-
120 PeszepBHoe Bpemst ege.sdamgia.ru/
Bubnnoteka LOK
121 P
C3CPBHOC BPCML https://urok.apkpro.ru/
https://inf-
122 PeszepBHoe Bpemst ege.sdamgia.ru/
Bubnanoteka LLOK
12 P
3 C3CPBHOC BPCML https://urok.apkpro.ru/
Bubnnoteka LOK
124 P
C3CPBHOC BPCMi https://urok.apkpro.ru/
https://inf-
125 PeszepBHoe Bpemst ege.sdamgia.ru/
Bubnanoteka LLIOK
12 P
6 C3CPBHOC BPCM https://urok.apkpro.ru/
https://inf-
127 PezepBHOe Bpemst ege.sdamgia.ru/
Bubnnoteka LLOK
12 P
8 C3CPBHOC BPEM https://urok.apkpro.ru/
https://inf-
129 PeszepBHOe Bpemst ege.sdamgia.ru/
130 PesepBHOE BpeMs Bubnnoteka LIOK
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Bubnnoteka LOK

131 PesepsHoe Bpems 1 https://urok.apkpro.ru/
https://inf-

132 PesepBHOE Bpems 1 ege.sdamgia.ru/
Bubnnoteka LOK

133 PesepeHOE Bpems 1 https://urok.apkpro.ru/
https://inf-

134 PesepBHOE Bpems 1 ege.sdamgia.ru/
Bubnanoteka LLOK

135 PesepeHOE Bpems 1 https://urok.apkpro.ru/
https://inf-

136 PesepBHOE Bpems 1 ege.sdamgia.ru/

OBUIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOTPAMME
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IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namu (nonumams)

1.1

[TorrMaHne OCHOBHBIX NPHUHIIAIIOB YCTPOWCTBA M ()YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlMOHAPHBIX U MOOWJIBHBIX KOMITBIOTEPOB; TCHJIICHIUI
pa3BUTHs KOMITBIOTEPHBIX TEXHOJOTHM; BJIAJICHUE HaBBIKAMH Pa0OTHI C
OINEPAlMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHUJaMH MPOTPAMMHOTO
obecrieueHHsT I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpAHHOM

cricnyajin3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPUHLMIIAX OpraHU3alUd U

Q)YHKHHOHI/IpOBaHHH KOMIIBIOTCPHBIX ceTeu

1.3

ITormmanne OCHOBHBIX MNPUHOHUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIOB

uHpopmarun

1.4

[Tonnmanue ©6a30BBIX AITOPUTMOB OOpPaOOTKH YHCIOBOW M TEKCTOBOM
uHpopMaluuy (3alMCh 4YHUCEN B IO3ULHOHHOM CHCTEME CUYMCICHMS,
JIEIMMOCTb LIEJIBIX YHMCEN; HAX0XK/IEHUE BCEX MPOCTBIX YHUCET B 33JaHHOM
Jarna3oHe; o0paboTka MHOTOPAa3PSAHBIX LEIBIX YHCEN, aHaIu3

CHUMBOJIBHBIX CTPOK U I[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKU

1.5

3Hanue q)yHKHI/IOHaJ'IBHI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMH CBEIEHUSMH O 0a3zax JaHHBIX, UX CTPYKTYPE,

CpeaACTBax CO34aHuAd U pa6OTBI C HUMH

1.7

ITonnManue BO3MOXKHOCTEHN U OI‘paHI/ILICHI/Iﬁ TEXHOJIOTUI HCKYCCTBECHHOI'O
HHTCJUICKTA B Pa3IMYHBIX 06J'IaCTSIX; HaJIM4ue Hpe,Z[CTaBJ'IeHI/Iﬁ 00
HUCIIOJIB30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3IMYHBIX

npodeccuoHanbHbIX chepax

1.8

Brnanenue TeopeTMUECKMM anmapaTtoM, IIO3BOJIIOIIMM  OCYIIECTBIATH
MIPEACTABJICHUE 3aIaHHOI0 HATypaJbHOTO YHCIA B PA3IMYHBIX CHUCTEMAax
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUSl JIOTUYECKUX BBIPAKEHUH,
UCTOJb3Ysl 3aKOHBI aureOpbl JIOTHUKHU; ONpPENeNATh KpaTdallluid myTh BO
B3BEIIEHHOM Trpade M KOJMYECTBO MyTeH MEXIy BepIIMHAMU

OpPUEHTUPOBAHHOTO ALMKINYECKOro rpada



Ymemo

2.1

2.2

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJCIH st
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIMPOBAHUS,
OLICHUBATh aJICKBaTHOCTh MOJEIU MOJCIUPYEMOMY OOBEKTy WU

MPOLECCY; MPEACTABIATh PE3YIbTATHl MOAEITUPOBAHUS B HATJISIIHOM BUIE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 3a/layll  aHAU3a JaHHBIX
(mporuHo3upoBaHue, KJIacCU(UKALIUS, KJIacTepU3alus, aHaIN3
OTKJIOHEHHI1); MOHUMATh MOCJIEeI0BATEIILHOCTh PEIleHUsl 3a7ad aHalu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KayecTBa JaHHbIX,
BbIOOp ¥ (WJM) TMOCTPOCHHE MOJAENH, NpeoOpa3oBaHUE JAHHBIX,

BU3yalIn3alud JaHHBIX, HHTCPHPCTALUA PE3YJIILTATOB

2.3

2.4

YMenue onpenensiTh HHHOPMANMOHHBIA 00hEM TEKCTOBBIX, IpadHUecKUX
Y 3BYKOBBIX JIAHHBIX IIPHU 3aIaHHBIX MapaMeTpax JUCKpPETU3aluu. Y MEHUE
ONIPENENATh CPEAHIOK CKOPOCTh II€peladyd  JaHHbBIX, OLECHHUBATh
W3MEHEHHE BpPEMEHH Iepelayd NpU H3MEHEHUH HWH(OPMALMOHHOTO

00BbEMA JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CcTpouTh KOJA, OOECIEeYUBAIOLIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIIHIO0 JUTMHY COOOIIEHUS IPYU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh IMPU PELNICHUHM 3a7ad CBOMCTBA IMO3ULIMOHHOU
3allMCH YHUCEJI, aITOPUTMblI MOCTPOCHUS 3aAIlUCH YUCJA B MO3ULIMOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCa II0
CTPOKE, COZEpKalllell 3aluch 3TOT0 4YHUCIa B MO3ULHMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHEM;  YMEHHUE  BBIIOJHSATH

apI/I(l)MeTI/ILIGCKI/IG Oornecpanru B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHON  HOpPMaIbHBIX (opMax MO 3aJaHHOM  Tabnwuie
UCTUHHOCTH; MCcleloBaTb 00JacTh UCTMHHOCTH  BBICKA3bIBaHMS,

COACPKAIICTO TEPEMECHHBIC, PCHIATE HECIOXKHBIC JIOTUYCCKHUEC YPAaBHCHUSA

YMeHne pemaTh alrOpUTMUYECKHE 3a7aud, CBA3aHHBIE C aHAIH30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO TMYTH MEXIY BEpIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX ITyTeH MEXIY BEpIIHHAMH

OPUCHTUPOBAHHOI'O aTUKIINICCKOTO rpa(ba)

2.8

YMeHne ucnoiab30BaTh JACPEBbSA MPU aHAIN3EC U IMOCTPOCHNHN KOJOB U IJIA
MNpEaACTaBJICHUA apI/I(I)MCTI/I‘-ICCKI/IX BBIpa)KeHPIfI, npu peUICHUU 3aJav
MOoruCKa MU COPTUPOBKH; YMCHUC CTPOUTH ACPCBO HUTPHI MO 3aJaHHOMY

IrOpuTMy; pa3pabaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

UTPBI



2.9

2.10

YMeHHe aHaJIM3UpPOBaTh QAJITOPUTMBI  C  HCIOJIB30BAaHMEM  TaOJIHII
TPACCUPOBKHU; OMpPEIENATh 0e3 MCIOJIb30BAHUS KOMITBIOTEPA PE3YIbTAThI
BBINOJIHEHUS] HECIIOXKHBIX IPOTrPaMM, BKJIFOYAIOIIMX LIMKJIbI, BETBICHUS U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpeneNiaTb CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MAacCHBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIM IOMCK) W NPUBOAMTH IPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU IJIsd pCIICHUSA OI[HOﬁ 3aga4u

211

BnageHue yHUBEpCATbHBIM SI3BIKOM  TPOTPAMMHPOBAHUS  BBICOKOTO
yposus (ITackans, Python, Java, C++, C#), npeacraBieHusMu 0 6a30BBIX
TUTIaX JAHHBIX M CTPYKTypax JIaHHbBIX; YMEHHE HCIIOJb30BaTh OCHOBHBIC
VIPAaBISIONUE  KOHCTPYKIMH;  YMEHHE  OCYIISCTBIISATH  aHAIU3
MPEUIOKECHHOW ~ MPOrpaMMBI:  ONPENEISATh  Pe3yJbTaThl  PaOOTHI
IpOTpaMMbl TIPU 33/IaHHBIX MCXOJHBIX JAHHBIX; OMPEICIATh, IPH KaKUX
UCXOJIHBIX JIaHHBIX BO3MOKHO TIOJyYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT NpPHBECTH K OImMUOKe B pabote
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKCHHS  TIO0  YIYYIICHHUIO

MMpOorpaMMHOI0 KoJia

212

2.13

YMeHne peann3oBBIBATH Ha BBIOPAHHOM JUII  HM3Y4YCHUS  SI3BIKE
nporpamMmmupoBaHus Beicokoro yposus (Ilackans, Python, Java, C++, C#)
TUIIOBbIE aJITOPUTMBI 0OPaOOTKH YHCEIl, YUCIOBBIX OCIIEI0BATEIbHOCTEH
M MacCHBOB: TIPEJCTaBJICHME 4YHMCIa B BUAE HaAOOpa MPOCTHIX
COMHOXMUTENEH; HaxX0XJIeHHE MaKCUMalbHOH (MUHUMaJIbHOM) HUpPHI
HaTypaJbHOTO YHCIIA, 3aIHCAHHOIO B CUCTEME CUHUCICHHSI C OCHOBAaHUEM,
He mnpeBblmaonmM 10; BbluuCiIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM IMOCIEAOBATEIBHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEJHEro  apu(PMETHYECKOro, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3J€MEHTOB, KOJMUYECTBA 3JIEMEHTOB, YJOBIETBOPSIOIINX
3aJaHHOMY YCJIOBUIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHHE
UCTIOIB30BaTh B TPOTpaMMax JaHHBIE pA3JIMYHBIX THIIOB C YYETOM
OTpPaHMYEHUH Ha JMana3oH UX BO3MOXKHBIX 3HAYCHWH, NMPUMEHATh NpU
pELIeHUH 33/1a4 CTPYKTYpPbI JaHHBIX (CHHCKH, CIOBApPH, CTEKH, OUEpeH,
JIepeBbs1); TPUMEHATh CTaHIAAPTHBIE U COOCTBEHHBIC TMOANPOTPAMMBI IS
00pabOTKM YHCIIOBBIX TAHHBIX W CUMBOJBHBIX CTPOK; MCIOJIH30BATH MPH
pa3paboTke MmporpamMm OHOJIMOTEKH MOANPOrpPaMM; YMEHHE HCII0JIb30BaTh

CpeacCTBa OTJIAAKHU IPOrpaMM B CpCIC IMPOrpaMMHUPOBaAHUA

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_U:I JJIA aHaJIn3a,

MNpEACTaBJICHUA U O6pa60TKI/I JaHHBIX (BKJ'IIOLIEUI BLI60p OIITUMAJIBHOTO




pelieHus, moaAdOp JTUHUHM TPEHJa, PelIeHHe 3aJad MPOTHO3HPOBAHMS),
YMEHHE HCIOJIb30BaTh TaONWUHbIC (pPESAIMOHHBIE) O0a3bl JAaHHBIX U

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30OBBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJOIHIA;
MOHMMAaHUE BO3MOXHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1

Hudposast rpaMOTHOCTH

11

1.2

OCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaJ'[J'ICJ'IBHBIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMHBI. PaCHpCI[eJ'IéHHBIe

BBIYUCIIUTCIBHBIC CUCTEMBI U 06pa60TKa OOJIBIINX JaHHBIX

[TpuHIMOBI TOCTPOEHMSI M amlMapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBble mnporokosbl. Cerb HWMHrepHer. Appecanuss B cetu  MHTepHer.
[Mporokonsr creka TCP/IP. Cucrema nomenubix umén. Paznenenue IP-cetn Ha

MOJICETH C MOMOILBIO MAaCOK MOACETEeH

1.3

14

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. [IpuHIMIIBI pa3MenICHUS U
uMeHoBaHus (aitnoB B gonroBpemMeHHOW mnamst. [llaGnoHbl i omucaHus
rpymi ¢aiinos

CkopocTp mepenaud  JaHHBIX. 3aBUCHUMOCTh  BPEMEHM  IepeJayd  OT
nH()OPMAMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTUK KaHAJIA CBS3H
HIudposanue naHHbIX. CUMMETpUYHbIE U HecUMMeTpuuHble mHQpLL. [Ludpsr

npoctoii 3amensl. lludp Llesaps. udp Bmwkenepa. Anroput™m mudpoBaHHS
RSA

1.6

2.1

Kozpl, nmo3Bossitoniie 00HapyXKUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE NTPU
nepenaye 1aHHbIX. PaccrosiHue Xammunra. KonupoBanue ¢ HOBTOpeHHEM OUTOB.

Konasr XsMmMuHTa
Teoperuueckne 0CHOBBI HHPOPMATUKHI

JlBouuHoe  KoaupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEDHBIE  KOJBI.
JlexonnpoBaHue COOOIIEHUH, 3alIMCAaHHBIX C MTOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe OMHO3HAYHO NEKOJUPYEMBIX KOJIOB C ITOMOIIBIO

nepeBa

2.2

2.3

Teopernueckne mMoAXOAbl K OLEHKE KojiuuecTBa HHGopMmauuu. EaunHuIbI
U3MEpeHusi KoiauuecTBa HHGpopManuu. AndaBUTHBI MOIXOA K OILEHKE
KonuyectBa HMH(pOpManuu. 3aKoH aJaUTUBHOCTH HH(opmanun. Dopmyna

Xaptnu. Uadopmarus u sepositHocTs. Dopmyna [llennona

Cucrembr cumucienus. Pa3BépHyras 3amuch IeNbIX H JIPOOHBIX YHCEN B
HO3UIIMOHHON cucTteMe cuucieHus. CBONUCTBa MO3UIIMOHHOM 3allMCH YHCIIA:
KOJIMYECTBO IU(p B 3amUCH, MPU3HAK JSTUMOCTH YUCIa HA OCHOBAHHUE CHCTEMBI
CUHCTICHHSI. AJITOPUTM TIEPEeBOA IEJIOT0 YKcia U3 P-MuHO# CHCTeMBbI CUHCTICHUS

B ACCATUYHYIO. AJ'IFOpI/ITM nepeBoja KOHEYHOM P-MuHOM I[pO6I/I B JCCATUYHYIO.




2.4

2.5

ANTOpUTM MEpeBo/a ILEJOro YMcia W3 JSCSITHYHOW CHCTeMbI cuucieHus B P-
nuHyto. IlepeBox KoHe4WHOH aecsaTHUHOW JpoOu B P-nunyro. J[BonuHas,
BOCBMEpUYHAs M IIECTHAAIATEPUYHAS CUCTEMbI CUYUCIICHHS, CBSI3b MEXKITY HUMHU.
Apudmernueckue orneparnyy B MO3UIIMOHHBIX CHCTEMAaX CYMCIICHHS

TponuHas ypaBHOBEIIICHHAS CUCTEMa CUUCIIEHUs. [[BONYHO-/IecITHYHAs CUCTEMA
CUHCIIEHUS

Komuporanue texcroB. Komuporka ASCII. OgnoGaliTHbie KogupoBku. CTaHmapT
UNICODE. Kommposka UTF-8. Omnpenenenne wuHGOPMAIMOHHOTO O0BEMA

TEKCTOBBIX COOOLLIEHUN

2.6

2.7

2.8

2.9

KomupoBanue nzobpaxenuii. OneHka nHGOPMAMOHHOTO 00bEMa TpapuuecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U I‘JIy6I/IHC KOOAUpOBaHUA IBCTA. L[BGTOBBIC
monenu. KogupoBanue 3Byka. OneHka HH(GOPMAlMOHHOIO 0O0bEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPECTU3AIUN U PA3PAAHOCTH KOAUPOBAHUSA

Anrebpa noruku. IloHsaTtue BbicKa3biBaHMsA. Bpicka3biBaTenbHble (OPMBI
(npenukatel). KBaHTOpBI Cylll€eCTBOBAaHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jloruueckue BbIpaKEHUS.
Jlornueckue ToxxaecTBa. Jlornyeckue onepanyuy 1 onepanyuy HaJ MHOKECTBAMH.
3aKkoHBl anreOpbpl JIOTMKH. OKBHUBAJICHTHbIE MPeoOpa3oBaHUs JIOIMUYECKUX
BBIpa)KECHU. JIornueckue ypaBHEHHS U CUCTEMBI YPaBHEHU M.

Jlornyeckre QyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOMKHBIX JIOTHYECKHX
(GyHKLIUH OT KOJMYECTBA apryMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BBIPaKEHHUH

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6m/1ue HUCTUHHOCTH

Jlornueckue »sIeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoenne cxeM Ha JOTrMYEeCKUX 3JEMEHTax Mo
3aIaHHOMY JIOTHYECKOMY BBIPDQKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mopenu u wmonenupoBanue. llenmu monmenupoBaHusi. AJNEKBATHOCTh MOJIETH
MOJIETTUPYEMOMY O0BEKTY WiIH nporeccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[IpencraBienue pe3ynbTaToB MOACIUPOBAHUS B BUJIE, YIOOHOM ISl BOCIIPUSTUS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXEMBbI, TAOJIUIbI, TPadUKH).

[IpencraBineHne LenabIX YUCEN B MaMATH KommbloTepa. OrpaHU4eHHOCThb
JUana3oHa 4YHCcell IPU OrPpaHWYEHWH KonudecTBa paspsaaoB. llepenonHenue
paspsnHON ceTku. be33HakoBbie M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JIOTIOJTHATEIIbHBIN KO/ OTPULIATENIBHBIX YUCEIL.

[ToGutoBble JorMueckue onepanuu. Jlorndeckuil, apupmeTHyecKuii u

nukmnaeckuit  casurd. [lludpoBanne ¢ mOMONIBIO TMOOUTOBOW  Omepauu




«uckinouaromiee I

2.12

2.13

2.14

[IpencraBiacHue BEIECTBEHHBIX YHCEN B NMaMATH KOMIIBIOTEpA. 3Ha4aulas 4acTb
U NOopsAoK uMcna. Jluama3oH 3HAa4eHMM BELIECTBEHHbIX uucesl. [IpoOiemsl
XPAHEHUS BEIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsaaoB. BelnonHeHue omnepanyii ¢ BEIECTBEHHBIMM YWCIIAMH, HAKOIUICHHE

onoOoK IIpH BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadoB C MOMOIIBIO
MaTpUll CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTH. Peuienue
AITOPUTMUYECKUX 3aJad, CBSA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTUMAJIBHOTO IYTH MEXKIY BepIIMHaMU Trpada, ompeneneHue KOJIUYECTBA
pa3IMYHBIX MyTEH MEXJIy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma aepesa.
[IpencraBnenne apupMeTHIECKUX BBIpAXECHUN B BUAE JepeBa. Vcmonb3oBaHue

rpadoB U 1epeBLEB IPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ MoJHON nHpopManuen. [loctpoenue aepesa
nepebopa BapUaHTOB, ONUCAHHE CTPATETMH WUIPbl B Tabiu4yHOU dopme.

BLII/II‘pLIH_IHbIe W IIPOUT'PBIIIHBIC ITO3ULHUH. BLII/II‘pLIIJ_IHHe CTpaTeruun

Cpe,I[CTBa HCKYCCTBCHHOI'O HHTCJICKTA. I/II[GHTI/I(bI/IKaLII/IH n IIOHUCK
I/I306pa)KeHI/II71, paciioO3HaBaHUC JIMII. Hcnonp3oBaHue METONOB HCKYCCTBECHHOI'O
HWHTCIIJICKTA B 06yqa1011114x cucremax. Mcronp3o0BaHrue METOIOB HCKYCCTBCHHOI'O

WHTEJUIEKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOIPaMMHUPOBAHHE

3.1

dopManuzanus MoHATHA anropurma. MammuHa ThIOpHHra Kak yHHMBEpCAJIbHAS

MOJEJb BBIYMCICHUMN

3.2

OneHka CIOXKHOCTH BbIUMCIEHMH. Bpemst paboTel M 00BEM HCIONB3yEeMOI
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa HCXONHBIX JaHHbIX. OrleHka
aCUMITOTUYECKONW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHON
cinoxHoctu. IlepeGopHble anropuTmbl. IlpuMepsl pa3IUYHBIX AITOPUTMOB

peiCHuA OZ[HOI\/'I 3ala4u, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH

3.3

3.4

OnpeneneHre BO3MOXKHBIX PE3yJbTaTOB pabOThl MPOCTEHIINX aJITrOPUTMOB
yIIpaBJICHUs] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNropuTMoB. OmnpexneneHue

HUCXOJHBIX JAaHHBIX, IIPHU KOTOPBIX aJITOPUTM MOKCET JaTh Tpe6yeMBII>i pe3yibTaTt

AJIFOpI/ITMLI O6pa6OTKI/I HaTypaJIbHBIX YHUCCII, 3allMCAHHBIX B IO3UIHOHHBIX
CUCTEMAX CYHCIICHHA: p336I/IeHI/IC 3allMCu 4YucCjla Ha OTACIbHBIC L[I/I(I)pbl,
HaxXOXJIACHUC CYMMBbI W IIPOU3BCIACHUSA III/I(l)p, HaXO0XJICHUC MaKCHMAaJIbHOM

(MUHMMAJTEHOM ) ITU(PBI.



[IpencraBnenue uyucina B BUAE HaOopa MPOCTBIX COMHOMKUTENEH. ANroputM
OBICTPOTrO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIMana3oHe

C TIOMOIIIBIO ATITOPUTMA «penieTo JparocheHar

3.5

MHOFOpa3p5[,HHBIe OeJIbIC Yuciia, 3aga4u I[HHHHOﬁ apI/I(bMeTI/IKI/I

3.6

S3sik mporpammuposanus (ITackans, Python, Java, C++, C#). Tumbsl gaHHBIX:
L[EJIOYUCIICHHBIE, BEUICCTBEHHbIE, CHMBOJbHBIC, JOrMueckue. BerBieHus.
Cnoxusie ycioBus. ksl ¢ ycnoBueM. L{UKIIbI 110 IEpeMEHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (¢aitnax. TekcToBble M IBOMYHBIC (haIbI.
daiinoBsle mepeMeHHble ((aitioBbie ykazatenu). UteHue u3 ¢aiina. 3anuch B
(aii.

Pazbuenue 3aqaun Ha moa3anauu. [logmporpaMmel (TpotieAypsl U PYHKITHH).

Hcnonp3oBaHne CTaHAAPTHON OMOIMOTEKH S3bIKa TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PekypcuBHble mpoueaypbl u ¢yHkuuu. Mcrnonbs3oBanue creka miis

oprann3anv pCKypCHBHBIX BbI3SOBOB

3.8

3.9

3.10

UYucnennsle Meroabl. TouHoe M npubnMkEHHOE pelieHus 3afadd. YuciaeHHoe
pellieHre ypaBHEHHMI ¢ momollbio mojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| IOJIOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCICHUE JIMH KPUBBIX. Bprumcnenne romanei ¢uryp c
IIOMOUIBI0 YUCJIEHHBIX METOJIOB (METOJ IPSIMOYTOJIbHUKOB, METOJ TpameLuii).
Ilouck makcumyma (MUHUMYMa) QYHKUUMU OJHOW IEPEeMEHHOW MEeTOJ0M

IIOJIOBUHHOI'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM  S3BIKa
MIPOrPaMMHUPOBAHHUS JIJIs1 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paboTKH
CHUMBOJIBHBIX CTPOK: HO}ICLIéT KOJIMYECTBA IIOSABJICHHU CHMBOJIA B CTPOKE,
pa3OueHre CTPOKH Ha CJIOBa IO MPOOEIBbHBIM CHUMBOJIAM, MOHUCK TMOJCTPOKH
BHYTpU JaHHOW CTPOKH, 3aMeHa HaiIeHHOW MOJCTPOKM Ha JPYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpOM ani(haBUTE, YAOBIETBOPSIONMIUX 3aJaHHBIM

orpannueHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4HCel. DBpraucieHne  0000IMIEHHBIX
XapaKkTEePUCTUK JJIEMEHTOB MACCHMBA WJIM YHCJIOBOM MOCIEI0BATEIbHOCTH
(CyMMBI, TpOU3BEACHUS, CpeIHEro apudMETHUYEeCKOro, MHUHUMAIBHOTO U
MaKCUMaJbHOTO 3JEMEHTOB, KOJUYECTBA JJIEMEHTOB, YAOBIETBOPSIOIINX
3aIaHHOMY YCJIOBHUIO). JIMHEWHBIM TOWCK 3aJlaHHOTO 3HAYEHUS B MAaCCHBE.
AnTOpUTMBI PabOTHl C dSJEMEHTAaMH MacCHMBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEPHOTO MaccuBa. [IpocTbie METONbl COPTUPOBKHU
(MeTox mMy3BIpbKa, METON BBIOOpa, COPTHpPOBKAa BcTaBKamu). CopTUpOBKa
ciusiaueM. beictpas coptupoBka maccuBa (aaroput™m QuickSort). JIBonuHbIi

MTOMCK B OTCOPTUPOBAHHOM MAaCCHBE



3.11

3.12

3.13

JIByMepHBIE MacCHBBI (MaTpuLbl). ANTOPUTMBI 00paOOTKH  JBYMEpPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 3a/JaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCICHHE MaKCHUMyMa
(MMHHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, II€PECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE  MAacCHUBBI,  OTOOpaxeHus).  XdOII-TaOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33AHHOTO TEKCTa

Crexku. AHaIN3 TPaBWIBHOCTH CKOOOYHOTO  BBIpAXEHUSA. Bbrumcienue
apu(METHYECKOTO BBIPa)KEHU S, 3alIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepeﬂn. Hcnons3oBanne ouepeaun s BPEMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha Tpadax. [locTpoeHMe MUHHMAaIbHOTO OCTOBHOTO JepeBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHUPOBaHHOro rpada. KoauuecTBo pasnuyHbIX
nyTell MeX 1y BepIIMHAMU OPUEHTHPOBAHHOTO alMKIMUYECKOro rpada. AIropuTM
JlerkcTphl

HepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOMUYHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa il 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMsl 006xoja aepesa. Vcrnonb3oBaHue cTeka u
ouepeau 11 00xo/a Aepena

JluHaMu4eckoe MporpaMMHUpPOBaHHUE KaK METOJl PELICHUs 3a[ad C COXpaHEHHEM
IIPOMEXYTOUHBIX PE3Yy/IbTaTOB. 3aJauH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
MIPOTPaMMHUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (YHKINHN, MOJICUET KOINIECTBA

BAapuWaHTOB, 3ala4v OIITUMU3alIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHUU. OOBEKTH U
kyaccel. CBoMCTBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAINU3.
PazpaGoTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO TMOAXOJA.

Wukancynsauus, Haciae10BaHue, MoJIuMophu3m
WHdopmannoHHbIE TEXHOJIOTUU

AHanu3 naHHbIX. OCHOBHBIE 33Jlayd aHaJlIW3a JAHHBIX: IPOTHO3MPOBAHUE,
KJaccupukanus, KilacTepu3anus, aHajau3 OTKJIOHeHWH. llocienoBaTenbHOCTH
perieHus 3a1a4y aHaJin3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUUCTKA M OILIEHKA
KauecTBa JaHHBIX, BHIOOp M (WIM) TOCTPOSHHE MOJENIH, Mpeodpa3oBaHUe
JAHHBIX, BU3YyalW3allusl JAHHBIX, UHTEpHpeTauus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEepHET-cepBUCH JUIsi 0O0paOOTKM M TIPENCTABICHUS JTaHHBIX.

Bonwsmme manasie. MammaHOE 00yUueHne

4.2

AHanu3 JNaHHBIX C TIOMOIIBIO JJEKTPOHHBIX TaONWIl. BbIUUCIEHHE CYMMBI,
cpenHero  apudMETUUYECKOro, HAWMOOJbIIEro  (HAaUMEHBIIETO0)  3HAYCHUS

Juara3zoHa. BrruucneHnue KOE)(b(I)I/II_II/ICHTa KOoppeiisinuu IBYX PpAJO0B HdAaHHBIX.



[TocTpoeHne cTOMOYATHIX, JMHEHYATHIX W KPYroBbIX amarpamm. l[loctpoeHue
rpadukoB ¢pyakiui. [Tonbop MUHUM TpeH[a, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

Pemenne 3aJla4 OIITUMH3AallMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_I

4.3

Juckperuzanust HOpH  MaTeMaTHYECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuueckue MOAENUM B OKOHOMHUKE. BblunciuTeNnbHbIE
SKCHEpUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. Meron
HAaUMEHBIIMX KBaApaToB. OlEHKAa YHUCIOBBIX MapaMeTPOB MOJEIUPYEMBIX
O0BEKTOB M IMPOIECCOB. BoccTaHoBieHHe 3aBHCHUMOCTEH 10 pe3yibTaTaMm

OKCIICPUMCHTA

4.4

4.5

4.6

BepositHOCTHBIE MOJIEIIH. MeTtonanl Mownre-Kapio. HNmuranmonnoe

MojienpoBanue. CHCTEMBI MaCCOBOTO O0CTYKUBAHHSI

TabnuanbIe (pensuoOHHBIC) 0a3bl JaHHBIX. TabmuIa — IPEICTaBICHUE CBEICHUI
00 ogHoThnHBIX 00BekTax. Ilone, 3amuchk. Kmrou tabmuupel. Pabota ¢ roroBoit
0a30i naHHbIX. 3amonHeHne 0a3bl JaHHBIX. [IoMCK, cOpTHpPOBKa M (UIBTpanus
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C MapamMeTpaMu.
Brrunciisiemble nosisi B 3anpocax.

Mmuorotabnuunbie 0a3bl JaHHBIX. TUIBl CBS3ell Mexay Tabnuuamu. BHemrHuit
kitou. LlenocTHOCTH 0a3bl JaHHBIX. 3apOChl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX
TexcroBbiii mpoueccop. CpencrtBa IMOMCKa W aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypUpPOBaHHbIE TEKCTOBbIE TOKYMEHTHI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna UUTHPOBAHUS MCTOYHHKOB U odopmieHHs OubiIMorpapuyeckux

CCBIJIIOK




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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