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MOACHUTEJIBHASA 3AIINCKA

[Iporpamma o nHpopmaTike (YriryOnEHHBIN YPOBEHb) HA YPOBHE CPETHETO
obmero oOpa3oBaHusi pa3zpaboTaHa HA OCHOBE TpeOOBaHUN K pe3ylbTaTam
OCBOGHHUS OCHOBHOW  OOpa3oBaTENbHOM  MPOrPaMMbl  CPEIHEro  OOIIEeTro
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke ¢enepaibHON padoyeit
MPOTPaMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHpOpMaTUKe JAET MpEeACTaBICHHE O LesAX, oOien
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U PAa3BUTHUA OOyYarOUIUXCS CpEeACTBAMU
yueOHoro npenmera «MubopmaTuka» Ha yriyOJEHHOM YpPOBHE, yCTaHaBIMBAET
00s13aTeNIbHOE IpEAMETHOE COJIEpKaHHUE, npeaycMaTpUBaeT €ro
CTPYKTYPHUPOBAHME IO pa3AeiaM U TEMaM Kypca, ONPEAEISIET PaCpEEICHUE €T
o kiaccaM (rogam H3y4deHus), 1aéT MpUMEpPHOE pachpeieieHne y4eOHbIX 4acoB
N0 TEMaTUYECKUM pazjenaMm Kypca M PEKOMEHIyeMyr (IpHMEpPHYIO)
NOCJIEIOBATENbHOCTh ~ UX  M3YYEHMS C  Y4ETOM  MEKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBS3€H, JIOTUKM Yy4yeOHOro Ipolecca, BO3pPAaCTHBIX
0COOEHHOCTEN 00yYarOIUXCS.

[Iporpamma 1o uHGOpMaTUKE ONPEAEISIET KOIUYECTBEHHbIE U KAU€CTBEHHbBIE
XapaKTEpUCTUKN y4eOHOro MaTepuaia JUisl KaKJ0ro roja U3y4eHus, B TOM 4HCiie
JUISL COZIEPIKATEJIBHOIO HAIOJHEHUs Pa3sHOro BHJA KOHTPOJIA (IPOMEXYTOUHOU
aTTeCTallH oOyuaromuxcs, BCEPOCCUMCKUX IIPOBEPOYHBIX pabor,
rOCyAapCTBEHHOW UTOTOBOM aTTECTALUH ).

HNudpopmatuka B cpeiHeM oO1LIeM 00pa30BaHUN OTPAXKAET:

CYIIHOCTh MHGPOPMATHKM KaK HAYYHOM JUCUUIUIMHBI, HU3ydarouien
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMATU3AaLMA UHPOPMAIIMOHHBIX
MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHbIE  00JacTM  NpPUMEHEHUS  WH(OOPMATHKH, TMPEKIE  BCETO
MH(OPMAIMOHHBIE TEXHOJOTUH, YIIPABIIEHNE U COLIMANIbHYIO cepy;

MEXIUCIUIUIMHAPHBIN ~ xapakTtep MHGOpMATUKM H  MHGOPMALMOHHON
NEeSATETbHOCTH.

Kypc unpopmaTuku s ypoBHSA CpeOHEro o01ero oOpa3oBaHUs SBISIETCS
3aBEepUIAIONIMM 3TallOM HEMpPEpPhIBHOW MOJArOTOBKM O0O0y4YaroIIMXcsi B o0dacTu
uHOOpPMATUKA U HUH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMHUPAETCs
Ha cojiepkaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIEro 0Opa3oBaHUs U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHUs  MH(POPMALMOHHO-KOMMYHHMKAIIMOHHBIX
TEXHOJOTHM, AT TEOPETHUECKOE OCMBICICHHUE, MHTEpIpeTalri0o U 0000IIeHne
3TOTO OIIBITA.

Pesynbrarel  yriayOn€HHOTO ypOBHS H3Y4YEHHs y4yeOHOro MpeaMmeTa
«MHpopmMaTrkay OpPHUEHTHPOBAHbI HA TOJYYEHUE KOMIETEHTHOCTEeH IS
nocieaywmein npodecCUOHAIBHOW  JIEITEIPHOCTH KaK B paMKax JaHHOMU
peIMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel oOnacTsx. OHM BKJIIOYAIOT B ceO0s:

OBJIaJICHUE KIIFOUYEBBIMU TOHATHSIMU M 3aKOHOMEPHOCTSIMU, Ha KOTOPBIX
CTPOUTCSl JaHHasl MpeAMETHas 00JacTh, PACMO3HABAHUE COOTBETCTBYIOIIMX WM
MPU3HAKOB M B3aMMOCBSI3€1, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIE TTOIX ObI
K U3YUYEHUIO SIBJICHUH, XapaKTEePHBIX JJII U3y4aeMO# NpeIMETHON 00IacTH;



YMEHHME pElaTh THUIOBBIC [MPAKTHUYECKHE M TEOPETUUYECKUE 3aJayu,
XapakTEepHbIE ISl WCIOJIb30BAaHHUS METOJAOB M HMHCTPYMEHTapusi JaHHOMN
peIMEeTHON 00J1acTH;

HaJM4yue TPEeJCTABICHUN O JaHHOM NpeAMETHON 00JIaCTH KaK IIeJIOCTHOM
TEOpUH (COBOKYITHOCTH TEOPHUIi), OCHOBHBIX CBS3SX CO CMEXKHBIMH O0OJACTAMU
3HAHUM.

B pamkax yrinyOn€HHOTO ypOBHS H3y4yeHUs MH(OpMaTUKU oOecreunBacTCs
IeJICHAIIPaBJICHHAsl TIOJrOTOBKA OOYYalOMINXCs K MPOJOJDKEHUIO 00pa3oBaHUs B
Opranm3anusx mnpodeccuoHalIbHOTO  00pa3oBaHUS O  CIEUUATIBHOCTSIM,
HETMOCPEJICTBEHHO CBSI3aHHBIM € TIU(POBBIMU  TEXHOJOTHUSMH, TaKUM Kak
porpaMMHas WHXeHepHs, HHPOpMaIMOHHAs 0€30MacHOCTh, WH(POPMAIIMOHHBIC
CUCTEMBl W TEXHOJOTUW, MOOWIIBHBIE CHCTEMBI W CETH, OONBINHNE JaHHBIC H
MaIIMHHOE OOy4YeHHE, TPOMBIIUICHHbII WHTEPHET BeIlled, WCKYCCTBEHHBIN
WHTEJUIEKT, TEXHOJIOTMH OECIpPOBOJHON CBSA3M, POOOTOTEXHHMKA, KBAHTOBbHIE
TEXHOJIOTUU, CHUCTEMBI PACHPEACIEHHOIO PEECTPa, TEXHOJOIMU BUPTYAIBHOU HU
JIOIIOJTHEHHOM pPeaIbHOCTEM.

OcHoBHasi 1enb wu3ydeHus ydeOHoro mpeamera «WHopmaTuka» Ha
yrayOn€éHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIedeHHe
JaibHEHIIero pa3BUTUS WHOOPMAIMOHHBIX KOMIIETEHIIMNA OOyYaromerocs, ero
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIOMIETOCS HHPOPMAIIMOHHOTO OOIIeCTBa
¥ BO3pACTAIONIEd KOHKYPEHLIMM Ha PBIHKE TpyJa. B CBf3M ¢ 3TUM HU3yyeHHE
uH(popmaTtuku B 10—11 knaccax 4OMKHO 00€CIEUUTD:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOIO Ha IOHUMAHUU POJHU
uHpopmaTrku, HUHGOPMAIMOHHBIX U KOMMYHHUKAIMOHHBIX TEXHOJOTHI B
COBPEMEHHOM OOIIECTBE;

c(hOpMUPOBAHHOCTHh OCHOB JIOTHYECKOTO U aJITOPUTMHUYECKOTO MBIIILJICHUS;

chOPMHPOBAHHOCTh YMEHHH pas3nuyaTh (aKThl W OLIEHKH, CPaBHHUBATh
OLICHOYHBIC BBIBOJIBI, BUJIETh HMX CBS3b C KPUTEPUAMHU OLCHWBAaHHUS U CBA3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001aTh nHpOpMaIIHIO;

cOPMHUPOBAHHOCTh  TPEJCTABICHUA O  BIUSHUU  WHOOPMAIMOHHBIX
TEXHOJIOTUI Ha HU3Hb 4YeJOBEKa B OOIIECTBE, IMOHUMAHUE COIMAIBHOIO,
SKOHOMHUYECKOTO, MOJUTHYECKOTO, KYJIbTYPHOTO, KOPUIAYECKOrO, ITPUPOIHOTO,
HPrOHOMHYECKOT0,  MEIMLUMHCKOTO U (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(POPMAITMOHHBIX TEXHOJIOTUH;

MPUHATHE MPABOBBIX U ITUYECKUX ACMEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3IAHUE U MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOCTpaHEHHE HH(OpMAIUY;

CO3JaHHE YCIOBHMM IUIsl pa3BUTHsI HAaBBIKOB Y4€OHOH, MPOEKTHOM, HAy4HO-
WCCJIEIOBATENILCKOW U TBOPYECKOW NESITEIbHOCTH, MOTHUBAIIMHA OOYYaIOUIUXCS K
CaMOpPA3BUTHIO.

B conepxxanun yueOGHOTOo mpenmera «MHopmMaTHKa» BBIJCISIOTCS YETHIPE
TEMaTUYECKUX pa3zena.

Paznen «{udpoBasi rpaMOTHOCTB» NOCBSIIEH  BONPOCAM  YCTPOMCTBA
KOMITBIOTEPOB W JIPYTUX DJIEMEHTOB ITM(POBOTO  OKPYKEHHUS, BKIOUas



KOMIBIOTEPHBIE CETH, CIIOJIB30BAHUIO CPEJICTB OMEPAIMOHHOMN CHCTEMBI, paboTe B
cetd HHTEpHET M UCHOJIB30BAHUIO WHTEPHET-CEPBUCOB, HHGOPMAIIMIOHHON
0€30MacHOCTH.

Paznen «TeopeTrudyeckue OCHOBBI HH(OPMATHKH» BKIIOYaeT B  ceOs
NOHATUUHBIN anmapaT WH(QOPMATUKH, BOMPOCH KOAUPOBaHUS HH(OpMaIH,
u3MepeHuss MHGOPMAIIMOHHOTO 00BbEMa JaHHBIX, OCHOBBI aJreOpbl JIOTUKH U
KOMITBIOTEPHOT'O MOJICIIMPOBAHUS.

Pa3nen «AropurMbl M NPOrpaMMHPOBAHMeE» HANPABICH Ha pPAa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, pa3padOTKy aJrOPUTMOB U OLIEHKY UX CIIOKHOCTH,
¢dbopMHpOBaHKE HABBIKOB pealiM3alliid MPOTrpaMM Ha SI3bIKax MPOTPaMMHPOBAHHUS
BBICOKOT'O YPOBHH.

Paznen « AudopmanmoHubie TEXHOJIOTHUI MTOCBALLEH BOIIPOCaM
npUMEHEHUsT WH(GOPMAIMOHHBIX TEXHOJOTHUH, pPEaTU30BaHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOJYKTaX U MHTEPHET-CEPBUCAX, B TOM YKCIIC B 3ajja4axX aHaIu3a
JTAHHBIX, HMCMOJB30BaHUIO 0a3 JaHHBIX U DJIEKTPOHHBIX TaOMUI[ NJIsi pEelIeHUs
MPUKIIAIHBIX 3a]1a4.

B npueaénHom panee conepkaHuu ydeOHoro npeamera «MHdopmaTukar
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTENIbHYIO TPOrpaMMy OOYUEHHsI, HO MOTYT OBITh MPEJI0OKEHBI ISl U3YUCHUS
OTJIEJIbHBIM MOTHBHPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

VYriyOn€éHHbIA  ypOBEHb HW3Y4Y€HUsT HMHPOPMATHKU PEKOMEHIyeTCs s
TEXHOJIOTUYECKOT0  MpO(QuUisi, OPUEHTUPOBAHHOIO HA  HWHXEHEPHYIO U
UH()OPMAIIMOHHYIO C(epbl AEATENbHOCTU. YTIIyOJIEHHBIH YpOBEHb H3y4YEHUS
uH(pOpMaTUKHA 00ECIIEYMBAET: MOATOTOBKY OOYyYarolIMXCsl, OPUEHTHPOBAHHBIX Ha
CHEUAIbHOCTY B OOJACTH HH(OPMAIMOHHBIX TEXHOJOTUA U HHKEHEpPHBIE
CHEUATbHOCTH, YYacTHE B MPOEKTHOM M UCCIENOBATEIbCKON NESITEIIbHOCTH,
CBSA3aHHOM C COBPEMEHHBIMU HAIpaBJICHUSMU OTpaciu WHOOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHI, TOATOTOBKY K YYaCTHIO B OJIUMIINAJAX U cllaue
Ennnoro rocyiapcTBEeHHOTO 3K3aMeHa o HH(POpMaTHKE.

[TocnenoBatenbHOCTh M3y4YEHUS TEM B MpeAesiaX OJHOTO roja OOy4deHHs
MOKET OBITh M3MEHEHAa MO YCMOTPEHHIO YYWUTEIsl HpH TMOATOTOBKE paboueit
MIPOTrpaMMBbl U MIOYPOUYHOTO INIAHUPOBAHUSL.

OO11ee 9nciio YacoB, peKOMEHIOBAHHBIX ISl U3y4YeHus: MHGOpMATHKU — 268
yacoB: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11 kiacce — 132 yaca (4 gaca
B HEZCIIO).

COJAEPKXAHUE OBYUYEHUA



10 KJIACC

udposasi rpaMOTHOCTDH

TpeOoBaHust TeXHUKHM O€30MACHOCTM W TUTHEHBI TNpu pabdoTe ¢
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU [TU(DPOBOTO OKPYKEHUSI.

[TpuHIUnBl PabOTHl KOMITBIOTEPOB U KOMIBIOTEPHBIX CHCTEM. APXHUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMBI  TPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
IOMONIBI0 KH. KOHTpOIIIEpsl BHEIHUX YCTPOUCTB. IIpsAMOn 10CTyn K TaMsITH.

OcHoOBHBIE TEHICHINN pa3BUTUS KOMITBIOTEPHBIX TEXHOJIOTUH.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnponeccopHsie CUCTEMBI.
CynepkommbsroTepbl. PacnipenenéHapie BRIYUCIUTEIBLHBIE CHCTEMBI W 00pabOTKa
OonpImIMX JaHHBIX. MOOWIbHBIE LHMQPPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcrpoenHslie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIe TPOU3BOJICTBA.

[IporpammHoe obecrieueHre KOMIBbIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Bubl
porpaMMHOro oOecredeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpamMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapamnenbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmMHoe obOecrnieueHue. OmnepalMOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpouicTB. MHCTamsiuuss W JAEUMHCTAULALUSA  ITPOTPAMMHOTO
oOecreyeHusl.

@aitnoBbie cuctembl. [IpuHIUMIBI pa3menieHuss ¥ UMEHOBaHUsS (HaljIoB B
nosiroBpeMeHHou naMatu. [llabnons! 11t onucanus rpyni (haisos.

[IporpammHuoe obecnieuenue. JluieH3npoBaHue MpPOrpaMMHOr0 00eCTeUeHUs
u uudpoBeix pecypcoB. Ilpompuerappoe u  CcBOOOJHOE MPOrpaMMHOE
obecrieuenue. Kommepueckoe U HEKOMMEPUYECKOE MCIOJIb30BAaHUE TTPOTPAMMHOTO
oOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBaeMasl
3aKOHOATeNnbCTBOM Poccuiickorn @enepanny 3a HENPABOMEPHOE HCMOJIb30BaHUE
MIPOTpaMMHOT0 obecrieueHus U MUPPOBBIX PECYPCOB.

[IprHIUIIBI IOCTPOECHUS U AIIAPATHBIE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEM.
CereBbie npotokoibl. Cetb NHTEpHET. Anpecanus B cetu MHTepHeT. [IpoToKoIibl
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pasnenenune IP-cetm Ha moaceTH ¢ moMmomibi0 Macok mojaceredl. CereBoe
agMuHUCTpUpoBaHue. [lolydyeHrne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuusi CBSI3U C y3JIOM ceTh. OnpenencHue MapuipyTa JABHKCHUS
MTAKETOB.

Bunet  pestenbHocth B cetu  Hutepner. CepBucel  MHTepHerTa.
['eonndopmaloHHbie cUCTEMBI. ['€0JIOKaIlMOHHBIE CEPBUCHI PEATHHOTO BPEMEHU
(Hampumep, JIOKamusi MOOWJIBHBIX TEIC(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAruCTpaseii), ”HTEPHET-TOPTOBIIS, OpOHUPOBAHUE OUIIETOB ¥ TOCTHHUII.

['ocynapcTBEHHBIE 3JEKTPOHHBIE CEPBHUCHI U yCiayru. ColuanbHbIE CETH —
OpraHu3anus KOJUJIEKTHBHOTO B3aMMOJICUCTBUS W oOMeHa gaHHbIMH. CeTeBoi
ATUKET: TMpaBWia MOBeneHUs B KubOepmpoctpaHcTBe. [Ipobnema momMHHOCTH
nosrydeHHoi naopmaiuu. OTKpbIThIe 00pa30BaTEIbHBIE PECYPCHI.



TexHOTeHHbIE M SKOHOMHUYECKHE YTpO3bl, CBA3AHHBIE C HCIOIb30BAaHHEM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrui. OOmue mpodieMbl 3aiiuThl
uHpopManuu u  HUH(popmanvoHHOW  Oe3omacHoctu. CpeacTBa  3alUTHI
UHpOpMallMl B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX M aBTOMATHU3MPOBAHHBIX
uHpOpMallMOHHBIX  cucTeMax. IIpaBoBoe obOecneueHue UHGOPMALMOHHON
0€30I1aCHOCTH.

[IpenoTBpaiieHe  HECAHKIMOHMPOBAHHOTO  JOCTyna K  JIMYHOM
KOH(QUACHIIMATHEHOW MH(POPMAIUH, XpaHSIICHCs Ha MEPCOHATBHOM KOMIIbIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpemoHocHoe mporpamMmHoe o0ecredueHrne U CIocoObI
OOppOBI C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanus JUYHOTLO apXxHuBa
uHpopmaiuu. Pezepsaoe konuposanue. [laponpHas 3ammra apxusa.

MudpoBanne nanupix. CHMMETPHUYHBIE W HECUMMETPUYHBIC IIH(PHI.
Mudper npocroit 3amensl. [Hudp Leszapsa. Iludp Bwmxenepa. Anroputm
mdposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHKHI

Nudopmarnusi, nanueie U 3Hanud. MHbopMaloHHbIE MPoIecChl B MPUPOJIE,
TEXHHUKE U OOIIECTBE.

HemnpepbiBHBIE W JUCKPETHBbIC BEIWYMHBI W CUTHAIBL. HeoO0XxoIMMocTh
JUCKpeTH3aluy uHopManuu, NpeAHa3HAYEeHHOW UIsi XpaHEHHWs, Nepelayud u
00paboOTKH B LIU(PPOBBIX CHCTEMAX.

JlBonuHoe KoaupoBaHWEe. PaBHOMEpHbIE UM  HEPABHOMEPHBIC  KOJBI.
JlexoaupoBaHue COOOILEHMI, 3aIIMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJOB.
Ycenosue @ano. [loctpoeHne OMHO3HAYHO IEKOAMPYEMBIX KOJOB € MOMOIIBIO
nepeBa. EauHunbl uamMepeHus: Kkoandectsa nHGopmaruu. AndaBUTHBIN MOIX0 K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumciienus. Pa3BépHyTtast 3amuch IEIbIX W JAPOOHBIX 4YHCENl B
MO3UIIMOHHOW cucTeme cuucieHusi. CBOMCTBa MO3UIIMOHHOW 3alUCH  YHUCa:
KOJIMYECTBO UG B 3aMUCH, MIPU3HAK JECIUMOCTH YMCJIa HA OCHOBAaHUE CHCTEMBbI
CUMCIICHUA. AJITOPUTM TEePEBOA IEJIOT0 Yncia U3 P-UuHOM CUCTEMBI CUMCIICHNUS B
JECATUYHYI0. AJITOPUTM TIEpPEeBOJIa KOHEUHOUW P-w4HOW NpoOM B JECSITHYHYIO.
ANTOPUTM TMepeBojia IENOr0 Yuciaa W3 JACCATUYHOW CHUCTEMBbI CUHCIEeHUS B P-
nuynyto. IlepeBo KOHEUYHOM JECATHYHOM Jpobm B P-uunyro. JIBonuHas,
BOCbMEPHUYHAS U IIECTHAATEPUYHAS] CUCTEMbI CUMCIICHUS, CBSI3b MEXKY HUMHU.
Apudmerrueckue omeparud B TMO3UIIMOHHBIX CHUCTeMax cuucieHus. TpouuHas
yYpaBHOBEIICHHAs] CUCTEMa CUMCIeHUs. JIBOMUHO-IECITUYHAS CUCTEMA CUUCIICHUSI.

Konuposanne tekctoB. KomupoBka ASCII. OpHoOailiTHBIE KOJIUPOBKH.
Cranpapr UNICODE. KoaupoBka UTF-8. Omnpenenenue HHPOPMAMOHHOTO
00BbEMa TEKCTOBBIX COOOILIEHUH.

KomupoBanme  m3zoOpaxkenmit. Ornenka  uHOpMAIMOHHOTO  00BEMa
rpaduuecKuX aHHBIX NP 33JJaHHBIX pa3perieHru U TyOnHe KOJUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBanue. Dopmartbl rpadudeckux (aitios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

KomupoBanue 3Byka. OreHka uWHOOPMAIMOHHOTO 00BEMa 3BYKOBBIX
JAHHBIX TPH 33JJaHHBIX YaCTOTE JUCKPETU3ALMNH U PA3PSTHOCTH KOJUPOBAHUS.



Anrebpa noruku. [loHATHe BBICKa3bIBaHUS. BbICKaspIBaTeNbHBIE (HOPMBI
(mpenukatbl). KBaHTOPHI CyIIECTBOBAHMS U BCEOOITHOCTH.

Jlornueckue omnepanuu. TaOnMIBI UCTUHHOCTU. JIOTMYECKHE BBIPAKCHUS.
Jlormueckue ToXaecTBa. Jloka3aTenbCTBO JIOTMUYECKUX TOXAECTB C MOMOIIBIO
TaOJIUIl MICTUHHOCTH. JIorMdeckue ornepanuu 1 orepalui HaJl MHOKECTBAMH.

3aKkoHbl aJreOphl JOTUKH. DKBHUBAJICHTHBIC IPEOOpPa30BaHMUS JIOTHUYECKUX
BbIpaKeHUM. JIornyeckue ypaBHEHUSI M CUCTEMbI YPAaBHEHUH.

Jlornyeckne (yHKIHMH. 3aBUCUMOCTH KOJIMYECTBA BO3MOKHBIX JIOTHYECKUX
GYHKIHA OT KOJIMYECTBA apryMeHTOB. [10oJTHbIE CUCTEMBI TOTHUECKHUX (DYHKITHA.

Kanonnueckne  ¢opmbl  jormdeckux  BbipakeHmid.  CoBepIIICHHBIE
TU3BIOHKTUBHBIC W KOHBIOHKTUBHBIC HOPMabHBIC (DOPMBI, aJTOPUTMBI HX
MOCTPOCHUS IO TaOJIUIIE HCTUHHOCTH.

Jlornueckue »HieMEHTHI B cocTaBe KkomimbioTepa. Tpurrep. Cymmatop.
MHoropa3psanbeiii cymmarop. IlocTpoeHre cxeMm Ha JIOTUYECKHX DJIEMEHTax 1o
3aJJaHHOMY JIOTMYECKOMY BBIPAKEHHIO. 3aIliCh JIOTUYECKOTO BBIPAXKEHUS TI0
JIOTUYECKOM CXEME.

[IpencraBieHre IEIbIX YUCEI B MaMATH KoMIlbloTepa. OTpaHUYEHHOCTh
JAAIa30Ha 4YUCEJ IIPU OTPAHMYCHUH KOJIMYECTBA pa3psaoB. llepenonnenue
pa3psAHOM ceTKH. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT. JIBOMYHBIM
JIOTIOJTHUTEIIBHBIN KOJT OTPULIATEIBLHBIX YUCET.

[lobutoBbie normyeckue onepauuu. Jlormyeckuid, apudmeTnyeckuii u
nukandeckuit  casuru. [lludpoBanue ¢ mnomomplo TOOUTOBOM —omepanuu
«uckmovaromee NJIN».

[IpencraBieHne BEMIECTBEHHBIX YHUCENl B MaMITH KOMIIBIOTEPA. 3HAualas
4acTh M MOPSAJIOK uMcia. J(nanma3oH 3HaYeHUN BeNIeCTBEHHBIX uncell. [Ipobiemsl
XpAHEHUSI BEIIECTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAHUYCHUEM KOJIMYECTBA
pa3psAnoB. BbeImosHEeHWE orepanyii ¢ BEIIECTBEHHBIMHU YHCJIaMH, HAKOIUJICHUE
OImMOOK MPU BBIYUCIICHHSIX.

AJITOPUTMBI M IPOrPAMMMPOBaHME

Omnpenenenre BO3MOXKHBIX Pe3yJbTaTOB pabOThl MPOCTEHIINMX aJIrOPUTMOB
YIOPABJIICHHUS HCIIOJIHUTEISIMU WM BBIYMCIHATEIBHBIX alroputmoB. OrpeneneHne
UCXOJHBIX JAHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranel pemieHus 3aAa4 Ha KommbroTepe. MHCTpyMeHTalnbHBIE CpEICTBA:
TPAHCIATOP, OTJIaAuYuK, npoduiupoBumK. Komnuiasuus W UHTEprnperanus
porpaMm. BupTyaiibHble MalllMHBbI.

WuTerpupoBanHas cpeaa pa3pabOTKu. MeTonpl OTIAgKA MPOTrPaMM.
Hcnonb3zoBanue TpaccupoBouHbIX Tabmuu. Otinagounbii BbeiBoA. [lomarosoe
BBINOJIHEHUE ITporpaMMbl. Touku octaHoBa. [IpocMOTp 3HaYEHHUIN IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C++, C#). Tumbl naHHBIX:
LIEJIOYMCIICHHBIE, BELIECTBEHHBbIE, CHUMBOJIbHBIC, JIOTHYECKHE. BerBieHus.
Cnoxubpie ycnoBusi. Ilukiber ¢ ycinoBueM. [lukibl 10  MEepeMEHHOM.
B3anMmo3aMeHsIEMOCTh  pa3iIMYHBIX  BUAOB  LMKIOB. VHBapumaHT nukia.
CocraBneHue IUKIA C HUCIOJIB30BAHUEM 3apaHEe OIPENEIEHHOIO WHBAPUAHTA
L{AKJIA.



JlokymeHTHpoBanue nporpamm. Mcnons3zoBanue kommenTapues. Iloaroroska
OMMCAHUA MPOrPaAMMbl U UHCTPYKIUH JIJISI ITOJIb30BATENS.

AJTOpUTMBI 00paOOTKM HATYpalbHBIX YHUCEN, 3alMCAaHHBIX B MO3ULMOHHBIX
CUCTEMaX CYHUCJICHHs: pa3OMeHHe 3alucu 4YKcia Ha OTAENbHbIE LHU(PHI,
HAaXOXXJEHUE CYMMbl W Tpou3BeleHuss Uudp, HAXOKICHUE MaKCUMAaJIbHON
(MUHUMATBHOW ) UG PHI.

HaxoxzaeHue Bcex MpOCThIX YHUCEN B 3aJlaHHOM Juamna3oHne. [IpencraBinenue
yuclia B BUAE HAOOpa MPOCTHIX COMHOXKUTEIEH. ANTOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

O0paboTka JaHHBIX, XpaHsamuxcs B (ainax. TexcToBble U ABOUYHBIC (DANITBI.
daiinoBrie mepeMeHHble ((ailnoBeie ykazarenu). Urenue u3 Qaitna. 3amuch B
dbaiin.

Pazbuenne 3amaun Ha nmomzanayu. [lognporpamMmel (poreaypsl U QYHKIIHH).
Pexypcus. PexypcuBHble 00bekThl ((pakranbl). PexypcuBHBIE mNpoleaypsl Hu
¢ynkun. Mcnonb30Banue cTeKa Al OpraHu3alii peKypCUBHBIX BBI30BOB.

Hcnonp3oBaHue craHAapTHOM OMOIMOTEKH sI3bIKa I[POTrPaAMMHPOBAHMUSL.
[Tonkmtouenne  OUONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENEH.
MonynbHBINM IPUHLUIT TOCTPOEHUS IIPOTPAMM.

Yucnennbie MeToibl. TouHOE U MPUOIMKEHHOE pelIeHUs 3a1aun. YnucaeHHbIe
METOJIbl PELICHUs] ypaBHEHUN: METOJA Iepedopa, METOJ MOJIOBUHHOTO JEJICHUS.
[TpuOnnKE€HHOE BBIYMCICHUE JUIMH KpPUBBIX. BbruuciieHue miomaneid Quryp c
MOMOILIbI0 YHUCJIEHHBIX METOAOB (METOJl MPAMOYTOJIBHUKOB, METOJ TPAINELHiA).
[louck ™Makcumyma (MHUHUMYMa) (QYHKIMM OJHOM TMEPEMEHHOM METOI0M
MOJIOBUHHOT'O JIETICHHUSI.

OOpaboTka CHMBOJIBHBIX  JAaHHBIX. BcTpoeHHble  (QYHKIIMU  s3bIKA
MpOTpaMMHUPOBAHUs 111 OOPAOOTKH CUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IOJACYET KOJIMYECTBA IOSIBJIEHUH CHMBOJIa B CTPOKE,
pa30HeHre CTPOKM Ha CJIOBAa IO MPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPHM JAHHOM CTPOKH, 3aMEHA HAWJCHHOW IIOJCTPOKH HA JPYIyI0 CTPOKY.
['eHepanysi Bcex CJIOB B HEKOTOPOM aiihaBUTE, YAOBJIETBOPSIOLIUX 3aJaHHBIM
orpannuyeHusM. [IpeoOpa3oBaHue yncia B CUMBOJIbHYIO CTPOKY U 0OpaTHO.

MaccuBbl W TOCIEIOBAaTENbHOCTH uuncen. Boruncienue 0000IIEHHBIX
XapaKTePUCTHK JIEMEHTOB MAacCUBa WUJIM YUCIIOBOU MOCIE0BATENbHOCTU (CyMMBI,
MPOU3BEICHUS, CPEIHEro apu(pMETUYECKOr0, MUHUMAJILHOTO M MAaKCHUMAaJbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JJaHHOMY YCJIOBHIO).
JIMHEeNHBIN NONCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CopTtupoBka ogHOMEpHOTO MaccuBa. [IpocTeie METOABl COPTUPOBKU (METOA
ny3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (anroputm QuickSort). J[BoMuHBII mOUCK B
OTCOPTUPOBAHHOM MAacCCHBE.

JIBymepHBIE MacCUBBI (MaTpuilbl). AJTOPUTMBI OO0pPabOTKH JABYMEPHBIX
MacCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA IO 33JJaHHBIM ITpaBUJIaM,
IIOMCK 3JIEMEHTAa B JIBYMEPHOM MAacCHBE, BBIYHCIECHNE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTAaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.



NudopManiuoHHbIE TEXHOJIOT UM

TexkcroBbiii mporeccop. PemaktupoBanune u QopmarupoBanue. I[Iposepka
opdorpadun u rpammatukd. CpencTBa TOHMCKAa MW aBTO3aMEHbI B TEKCTOBOM
nporeccope.  HMcnons3oBanue  ctwiieil.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokymeHThl. CHoOcku, orjaBieHue. KomektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI pelieH3UPOBaHUS B TEKCTOBBIX IMpoleccopax. O0ayHble CEPBUCHI.
JllenoBast mepenucka. Pedepar. IlpaBunma 1WTHPOBAaHUS HUCTOYHUKOB U
oopMIeHUs ounbmuorpaduyeckux CCBUIOK. Odopmnenne CIIUCKa
JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOW TeKcTa. TexXHuueckue
cpenctBa BBoJa TekcTa. CrHenuanu3upoBaHHBIE CPEJCTBA PEIAKTUPOBAHMS
MaTeMaTHYECKUX TEKCTOB.

AHanu3 naHHblX. OCHOBHBIE 3aJayd aHAIM3a JAaHHBIX: MPOTHO3WPOBAHUE,
Kiaccudukanus, Kiactepuzanus, aHaiu3 OTkIoHeHu#. IlocienoBarenbHOCTh
pelieHus 3a7a4 aHajiu3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OUYMCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHHE MOJIeNH, NMpeoOpa3oBaHue JaHHBIX,
BU3yaJIM3allisl TaHHBIX, HHTEPIIPETALUS pe3ysbTaToB. [IporpammHubie cpeactBa u
WHTEPHET-CEPBUCHI JJI1 00paOOTKU U TPEICTaBIICHUS JaHHbIX. bosbie naHHbIE.
MarmmunHoe o0yuenue. HTeekTyaabHbIi aHaIW3 TaHHbIX.

AHanu3 AaHHBIX C TMOMOIIBIO DJIEKTPOHHBIX TAONUIl. BbluucieHHe CyMMBblI,
CpEHEr0 apu(PMETUYECKOTr0, HAMOONbIIET0 (HAMMEHBIIEr0) 3HAYEHUS TUaIa30Ha.
Breruncnenne koddduiimeHTa Koppessiuu ABYX psAnoB AaHHbIX. [loctpoenue
CTOJIOUATHIX, JUHEWYATBhIX M KPYyroBbix auarpamm. Iloctpoenue rpadukoB
¢bynkuunid. [TogOop MuHUK TpeHaa, pelIeHne 3a1a4 IPOTHO3UPOBAHUS.

YuclieHHOE pelIeHHEe YpPaBHEHH C TIOMOLIBI0 Moa0opa mMapamerpa.
OnTuMu3anys Kak MOWCK HAWIYYILIEero peuieHusl B 3alaHHbIX ycioBusx. Llenesas
byHkuus, orpanuueHus. JlokampHbe € TJIOOATBHBIH MUHHUMYMBI IIEJIEBOU
dbynkuuu. Pemenune 3a1a4 onTUMHA3AIUN C TTIOMOIIBIO 3JIEKTPOHHBIX TaOJHII.

11 KIIACC

Teopernyeckue 0CHOBbI HHPOPMATHKHU

TeopeTnueckue MOAXOABI K OILIGHKE KOJMYecTBAa HH(poOpManuu. 3akoH
annuTuBHOCTU MH(opMmanuu. @opmyna Xapriau. MHpopManus U BEpOSATHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatus aaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKATHS JAHHBIX C TOTEPSAMH. Y MEHBILICHHE
rIyOuHBI KogupoBaHus 11Beta. OCHOBHBIE Ujien anroputmoB cxatus JPEG, MP3.

CkopocTh mepenadyd JaHHBIX. 3aBUCUMOCTb BPEMEHH IME€peJayd  OT
UH(POPMAIIMOHHOTO 00bEMA JaHHBIX M XapaKTEPUCTUK KaHasa CBA3M. [IpuyuHbI
BO3HMKHOBEHHUSI OIIMOOK TMpu Tnepenadye JaHHBIX. Kopl, MO3BOJSIONINE
OOHapyXMBaThb M HCIPABIATh OLIMOKH, BO3HHMKAIOLIME MpU Mepenadye JTaHHBIX.
Paccrosinne Xammunra. Koguposanue ¢ moBTopenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KoMIOHEHTBI cucTeMbl M HMX B3auMopeicTBue. CHCTEMHBIN
s dexT. Yrnpapnenue kak nHGOpMaAIMOHHBIN Tiporiecc. OOpaTHas CBA3b.



Mopnenn u monenupoBanue. Llens MoaenupoBanusi. COOTBETCTBHE MOJEIU
MOJIEIUPYEMOMY OOBEKTY WM IPOLECCy, Leau MoaenupoBaHus. GopManuzanus
IIPUKJIAJAHBIX 3a7a4.

[IpencraBieHne pe3ynbTaToB MOJAEIUPOBAHUS B BUAE, YAOOHOM JUIs
BOCHPUATHUS YesIOBEKOM. ['paduyeckoe npeacTaBieHUe JAHHbBIX (CXEMBbl, TaOIUIIBL,
rpaduKm).

I'padpl. OcHoBHBIE OHATHA. Buasl rpagoB. Onucanue rpados ¢ MOMOIIBIO
MaTpUl] CMEXKHOCTH, BECOBBIX MaTpHIl, CIIHCKOB CMEXKHOCTH. Pemenue
AITOPUTMUYECKUX 3aj7]a4, CBSA3aHHBIX C aHaiu3oM TrpadoB (MOCTpOEHHE
ONTUMAJIBHOTO MyTH MEXIy BepuIMHAMU Tpada, ompeaesneHrue KOIMYecTBa
pa3NUYHBIX MyTed MEXAY BEPIIMHAMH OPUEHTUPOBAHHOTO AUKINYECKOTO
rpada).

JlepeBns. bunapaoe aepeBo. [lepeBbs mowmcka. CrocoObl 00xoma aepena.
[TpencraBienne apuMeTHUECKUX BBIpAXKEHUN B BUJE AepeBa. J(MCKpETHbIE UTPBI
JIBYX UTPOKOB C MosiHOM uH@opmanueit. [loctpoenne nepesa nepedopa BapHaHTOB,
OINKCaHUE CTPATEruu UTpbl B TAOJUYHON (popMe. BRIUrpHIIIHbIE U TPOUTPHIILIHbIE
NO3ULMHN. BEIMIPBIIIHBIE CTPATETUN.

CpencTBa HCKyCcCTBEHHOrO MHTEIUIeKTa. CepBHCHI MAIMHHOTO IE€peBOAa U
pacrnio3HaBaHus ycTHOM peun. KorHuTuBHbIE cepBUCHL. MeHTUUKaLKI U MOUCK
U300paKeHUH, pacno3HaBaHHE JILL CamooOyuatomuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX HMIpax. Mcrmosib30BaHHE METOIIOB
MCKYCCTBEHHOIO MHTEJUIEKTa B oOydaroumx cucreMax. Vcrnonb3oBaHue METO/IO0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYaNIbHBIX cucTeM. HelipoHHsle ceTu.

AJITOPUTMBI M IPOTPAMMMPOBAHNE

®opmanuszauuss  NOHATHUA  anroputMa.  Mammnaa  TeropuHra  Kak
YHUBEpCaJIbHasA MOJIeJIb BbruuciieHuil. Tesuc Yépua—TrropuHra.

OrneHKa CJIOXKHOCTH BBIYHCIICHUN. Bpemsi paboThl u 00BEM HCHOIB3YEeMOM
naMmsiTH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOJIHbIX JaHHbIX. OueHka
ACUMIITOTUYECKON  CIIOKHOCTU QJITOPUTMOB. AJNTOPUTMBI  MOJIHMHOMHUAIBHOMN
cinoxHocT. IlepeGopubie anroputmbel. [Ipumepsl pa3IUYHBIX — AITOPUTMOB
pelIeHns OJHOM 3a/1a4r, KOTOPBIE UMEIOT PAa3IMYHYIO CIOKHOCTb.

[Touck mpoCTHIX YHCEN B 3aJaHHOM JWANA30HE C MOMOIIBI AJIrOpUTMa
«peteto DparocheHay.

MHoropa3psaHbi€ 1eible Yucia, 3a/1a4u JUIMHHON apu(METHUKHU.

CnoBapu  (accolMaTUBHBIE MAacCCHUBBI, OTOOpa)keHHs).  XdII-TaOJIHUIIBI.
[TocTpoenue andaBUTHO-4ACTOTHOTO CJIOBAPS IS 3aJaHHOTO TEKCTAa.

Crexku. AHaMM3 TMPaBWIBHOCTH CKOOOYHOTO BBhIpaXeHUs. Bwruucienue
apu(PMETHIECKOTO BBIPAKEHUS, 3aMIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnonb3oBanue ouepeau s BpEMEHHOTO XPAHEHHUS! TaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHMEe MHUHMMAIIBHOTO OCTOBHOTO JIepeBa
B3BEIIICHHOTO CBS3HOTO HeopueHTHpoBaHHOTO Tpada. KommdecTBo pasnmnyHbIX
MyTe MEXIy BEpIIMHAMU OPUEHTHPOBAHHOTO AlUKJIMYECKOro rpada. AJTOpUT™M
JIeWKCTpHL.



epesbs. Peanuzanus nepesBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP. IBOoMuHbIE
(bunapnbie) aepeBbs. [locTpoeHue nepeBa s 3aJlaHHOTO apUPMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE airopuTMbl 00xoda aepeBa. Mcnonb3oBaHue creka u
ouepeau s 00xoaa aepeBa.

JluHamuueckoe MNporpaMMHUpOBaHME KaK METOJ pelIeHHus 3ajJad  C
COXPAaHEHUEM IPOMEKYTOUHBIX PE3YJIbTATOB. 3aJauyM, peUIacMble C IOMOIIBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIUYUCIEHUE PEKYPCUBHBIX (DYHKIINH,
NoJICYET KOJMUECTBA BApUAHTOB, 337]a4l ONITUMHU3AIIHH.

[TonsitTue 00 OOBEKTHO-OPUEHTUPOBAHHOM IMpPOrpaMMUpoBaHUU. OOBEKTHI U
kjaccbl. CBOMCTBa M METO/BI OOBEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO MOAXOJA.
Wukarncynsuus, HacieJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoii pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
nosp3oBarens. lcnonp30BaHME TOTOBBIX — YHPABISEMBIX  DJIEMEHTOB  JJIs
NOCTPOEHUs1 uHTepderica.

O030p  s3pIkOB  mporpammupoBaHus.  [lomstue o0  mapaaurmax
IPOrpaMMHUPOBAHUS.

HNudopmanuoHHbIe TEXHOJIOTHHU

Ortanbl  KOMIBIOTEPHO-MATEMATUYECKOTO  MOJEIMPOBAHMS: OCTAHOBKA
3ajayu, pa3paboTKa  MOJENW, TECTUPOBAHME  MOJENIH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAIU3 PE3yJIbTaTOB MOAECIUPOBAHUS.

JuckpeTusanusi MNpd MaTEMAaTUUYECKOM MOJICTUPOBAHUU HEMPEPHIBHBIX
npoueccoB. MogenupoBanue BHKEHHs. MoJenupoBaHie  OHOJOTMYECKHUX
cucteM. Maremaruueckue  MOJEIM B SKOHOMHUKE.  BbluucnuTtenbHbIe
HKCIIEPUMEHTHI C MOJEIISIMHU.

OOpaboTKka pe3yJbTaTOB AKCIEPUMEHTA. METOoJ] HaMMEHBIINX KBaJpaToB.
O1eHKa YHCJIOBBIX MAapaMeTpoOB MOJEIHUPYEMbIX OOBEKTOB M  IPOILIECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

Beposarnoctasie  momenmu.  Meroaet Monte-Kapiio. MmutanuonHoe
MoienrpoBaHue. CUCTEMbBI MaCCOBOTO OOCITYKMBaHHUSL.

Tabnuunbie (pensuuoHHbIE) 0a3bl JMaHHBIX. Tabnuna — mpencTaBlIeHUE
cBegeHuii 00 ogHOTMHHBEIX oOBekTax. Ilone, 3ammch. Kimrou Tabmuimel. PaGoTa ¢
rotoBoil 0a3oil JaHHBIX. 3amnojgHeHue Oa3bl JaHHBIX. llowck, copTupoBKa u
(GunbTpanMs IaHHBIX. 3apOChl Ha BBIOOPKY JTaHHBIX. 3alpoChl C MapaMeTpamu.
Brruncnsiemsie mosis B 3ampocax.

MHuoroTtabinunbie 0a3bl JaHHBIX. TUIBI CBsI3el MeXy TaOnuiamu. BuemHui
kito4. [lenocTHOCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

Nuteprer-ipuiioxkeHus. IloHaTHE 0 cepBEpHON M KIIMEHTCKOM 4acTsX CauTa.
TexHonorus «KJIUEHT — CEpPBEP», €€ NOCTOMHCTBA U HeAOCTaTKU. OCHOBBI A3bIKa
HTML wu xackamubix tabmun ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

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

BBon m300pakeHuii ¢ MCHOJIb30BAaHUEM PA3IMYHBIX IU(DPOBBIX yCTPONCTB
(mudpoBbIX (poToanmapaToB U MHKPOCKOIIOB, BUIEOKAMEp, CKAHEPOB M JPYTUX



ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma. Koppekiuuss  ypoBHEH, KOppEKUHs — LIBETA.
OO6ecuBeurBaHUE I1IBETHBIX H300pakeHui. Perymb. Pabora ¢ obOmactsamu.
OUIbTPHI.

MHmuorocioiinbie u3o0paxeHusi. TekcToBble ciou. Macka cnosi. Kanambl.
Coxpanenue BblfienieHHOW obnactu. [lonroroBka wimocTpanuii Ay BeO-caiToB.
AHUMHPOBaHHBIE N300paAKEHUSI.

Bexrtopnas rpaduxa. I[IpumutuBbl. HM3mMeHeHHe TOpsAaKa SJIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyHkoB. VMcnosib30BaHre KOHTYpPOB. BeKTOpHU3aLus pacTpoOBbIX H300paKEHUN.

[IpyHIMIIBI TOCTPOCHUS W PEAAKTUPOBAHHUS TPEXMEPHBIX  MOJECIICH.
Cetrounble Mojnenu. Marepuansl. MoaelupoBaHUE HCTOYHUKOB OCBEIICHUSI.
Kamepsl. AnautuBable TexHosioruu (3D-nipuntepsl). [loHsaTHe 0 BUpTyanbHOU
PEaNbHOCTH U JONIOJIHEHHOM PEAIbHOCTH.

INIAHUPYEMBIE PE3YJbTATbl OCBOEHHUSI IIPOI'PAMMBI NO
NHOOPMATUKE (YIJVIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJIbTaThl OTPaXKaIOT TOTOBHOCTh M CHOCOOHOCTH OOYy4YaroImIMXCs
PYKOBOJCTBOBAaThCS  C(OOPMHUPOBAHHOM  BHYTPEHHEW  MO3UIMEN  JIMYHOCTH,
CUCTEMOM IICHHOCTHBIX OpHUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEKICHU,
COOTBETCTBYIOIIUX  TPAAUIIMOHHBIM  IIEHHOCTSIM  POCCHUHMCKOTO  OOIIECTBa,
pacIIMpeHne KU3HEHHOTO OIbITA M OMBITA JEATEILHOCTH B MPOIIECCE peaTn3aIlun
CpeACTBaMH Y4YEOHOTO TIpeAMETa OCHOBHBIX HANpaBJICHUM BOCHUTATEILHON
NEeSATeTLHOCTH.

B pesynpraTe wu3ydeHuss WHDOPMATHKM HA YPOBHE CpPEIHETO OOIIero
oOpa3oBaHus y oOydaromierocss OyayT copMupoBaHBI CIASAYIOMNAE JTUIHOCTHBIC
PE3YNbTATHI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAaHME CBOMX KOHCTUTYIIMOHHBIX TpaB U O0Os3aHHOCTEH, yBa)KCHUE
3aKOHa U TpaBOMOpSIKA,  COOJIIOJICHHE  OCHOBOIIOJIATAIONIMX  HOPM
MH(OPMAITMOHHOIO MpaBa U UHGOOPMAITMOHHON OE30MTaCHOCTH;

TOTOBHOCTh TMPOTHUBOCTOSITH HJEOJIOTMH OKCTPEMHU3MA, HalMOHAIU3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMK 110 COLMAIBbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HAIMOHAJIBHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) IAaTPMOTHYECKOTO BOCTIMTAHMA:

IIEHHOCTHOE OTHOIIEHWE K HCTOPUYCCKOMY HACIEAUIO, JTOCTHKCHUSIM
Poccun B Hayke, MCKYCCTBE, TEXHOJIOTHSIX, IOHUMAHUE 3HAYCHUS WHPOPMATHKU
KaK HayKd B KU3HU COBPEMEHHOTO OOITECTRA;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, dTHICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs OCTETUKY HAy4HOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPUHHMMATh PA3JIMYHbIE BHUJIbI UCKYCCTBAa, B TOM YHCIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uuecKkoro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh  3JIOPOBOTO U Oe3omacHoro  oOpaza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CUET
coOt0IeHUsT TpeOOBaHUM 0€30MacHON dKCIUTyaTaluu CPeACTB MH(GOPMAIIMOHHBIX
1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOT0 BOCTIMTAHUSI:

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTHYECKOW W COIUAIBHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJTHATH TaKyIO JIESITEIIbHOCTS;

uHTepec K cdepaM MNpoheCCHOHAIBHOM JIESITEIBbHOCTH, CBS3aHHBIM C
nH()OPMATUKON, MPOTPAMMUPOBAHUEM U HHQPOPMAIMOHHBIMU TEXHOJIOTHUSIMH,



OCHOBAHHBIMHA Ha JOCTIKCHUAX HAYKW WHOOPMATUKA U HAYIHO-TEXHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymied mnpodeccuu u
pea30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa3oBaHHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOrH4eCKOr0 BOCIIHTAHUSI:

OCO3HAHUE TJ00AIBPHOTO XapakTepa HAKOJOTHUECKHUX MPoOJeM MU MyTeH HX
pemieHusi, B TOM 4YHCI€ C y4E€TOM BO3MOXKHOCTEH WH(OpMaImoHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHA;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHUS HAYKH, JOCTWIKECHUSM HAYYHO-TEXHHUYECKOrO Iporpecca M
OOIIECTBEHHOM MPaKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(POPMAITMOHHBIX TPOIECCOB U HHMOPMAIIMOHHBIX TEXHOJOTHM B YCIOBUSIX
1idpoBoii TpaHchopMaIii MHOTHX cdep )KU3HH COBPEMEHHOTO O0IIECTBA;

OCO3HAaHME IIEHHOCTM HAYYHOW AEATEIbHOCTH, TOTOBHOCTH OCYILECTBJISATH
MIPOCKTHYIO U UCCIIENOBATEIIbCKYIO JIEATEIIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

B mpomecce  IOCTHXKEHHS ~ JIMYHOCTHBIX  PE3yJIbTaTOB  OCBOCHMS
MIPOrpaMMBbl nmo uHpopMarHke y  OOYy4YarIIUMXCS  COBEPIICHCTBYETCS
AMOIIMOHAJILHBIN MHTEJUJICKT, MPeIoaratonui copMrupoBaHHOCTS.

CaMOpPETYJIMPOBAHUS, BKIIIOYAIOIIET0 CAMOKOHTPOJb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEJICHHE, CIIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHAJILHBIM U3MEHEHUSM U MPOSIBIIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKJIKOYAIOMIECH CTPEMIICHUE K JOCTHUKEHUIO LU U
yCIIeXy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHUCTBOBATh, UCXOJS U3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIFOYAIOIIEH CIIOCOOHOCTh MOHMMAaTh 3MOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €r0 MPHU OCYIICCTBICHUM KOMMYHHUKAIIUH, CIIOCOOHOCTh K
COUYYBCTBHIO U COIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CITIOCOOHOCTH BBICTPanBATh
OTHOIIICHHS C JIPYTUMH JIFOAbMH, 3a00THUTHCS, MPOSBIATH MHTEPEC U pa3periaTh
KOH(DIIUKTBHI.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbrate wu3ydeHus WHGOPMATUKM Ha YPOBHE CpEIHETO OOIIero
oOpa3zoBaHus y oOyuawmerocss OyayT chOpMUPOBaHBI METaNpeIMETHBIE
pe3yNbTaThl, OTPAKEHHBIC B YHHMBEPCAIbHBIX YUYEOHBIX JEWCTBUAX, a UMEHHO —
MO3HABaTE/IbHbIC YHUBEPCAIbHBIC y4UeOHBIC JCWUCTBUSA, KOMMYHHUKATHBHBIC
yHHUBEpCaJbHble Yy4eOHble NEWUCTBUS, PETYJIATHBHBIE YHHBEpPCaJbHbIE YdeOHBIC
JEHCTBUS, COBMECTHAS I€ATEIbHOCTb.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIe AeiiCTBUS
1) 6a30Bble JJOoruvyeckKue aeucTBUsI:



CaMOCTOSITENILHO  (pOpMynHpOBaTE M aKTyalU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHaBJIMBATh CYIIECTBEHHBIM NPHU3HAK WJIM OCHOBAHUS I CPaBHEHUS,
KJIacCU(UKAIIUA U 000OIICHHUS;

ONPENENATh LENNU JEATEIbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUH HX
JNOCTHKEHHSI,

BBISIBIIATh 3aKOHOMEPHOCTH U IIPOTUBOPEUYUS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaTeiBaTh IUTAH PELICHUS MPOOJEMbI ¢ YYETOM aHalu3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBHI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YyJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHSX  PEAJbHOrO,
BUPTYAJIbHOIO W KOMOMHUPOBAHHOTO B3aWMOJEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX POOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IETh HABBIKAMH y4€OHO-UCCIIEIOBATENBCKON U MPOEKTHON EATEIbHOCTH,
HaBbIKAMHU  pa3pellieHusi MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHUSI;

OCYUIECTBJISITh Pa3jJU4HbIC BHUJABI JEATEIBHOCTH IO IOJYYEHHUIO HOBOIO
3HAHMS, €ro HHTEPHpPETALMH, MPEeoOpa30BaHUI0 M NPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTyallUsX, B TOM YHCIE MPU CO3JAHUU Y4YE€OHBIX M COLMAIBHBIX
IIPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUIl MBIIUICHHMS], BIAI€Th HAYYHOW TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (QOpMYyJIHpPOBaTH COOCTBEHHbIE 3aJaud B 00pa3oBaTeIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIMSIX;

BBISIBJIAITh [PUYMHHO-CIIEACTBEHHBIE CBSI3W M aKTyaJM3UpOBaTh 3ajJaudy,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHM, 3a/1aBaTh apaMETPbl U KPUTEPUHN PELLICHHUS;

aHAIM3UPOBaTh IIOJIYYEHHBIE B XOJA€ PCEIICHHsS 3aJa4d  PEe3YJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYUIECTBJIAThH LIEJICHANPABIECHHBIM MOKWCK MEPEeHOCca CPEACTB U CHOCOOOB
NEeNCTBUS B MPO(PECCUOHANBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHUS B IO3HABATENIbHYI0O M MPAKTHYECKYIO 00J1acTh
KU3ZHEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJIEH, MpEAJIaraTh OPUTMHAIbHBIE MOAXOJBl M PELICHUs,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pab6ora ¢ ungopmaunmeii:

BJIa/IETh HaBBIKAMH TMOIY4Y€HUS MH(OPMALMK U3 UCTOYHUKOB PA3HbIX THIIOB,
CaMOCTOATEJBHO  OCYIIECTBJIATh  IIOWMCK,  aHalU3, CUCTEMAaTU3alUIl |
UHTEPIIPEeTALNIO HH)OPMALIUY PA3TUYHBIX BUAOB U (OPM IPEICTABICHUS;



CO3/1aBaThb TEKCTbl B PAa3NU4YHBIX ¢dopMaTtax ¢ y4E€TOM Ha3HAYCHHUS
uHpOpMAallUM W 1EJeBOW ayAUTOpUH, BBIOMpas ONTHUMAJIbHYIO (Qopmy
NpPECTaBICHNUS U BU3yaJIH3allHH;

OLICHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh WH(pOpMAIMU, €€ COOTBETCTBHE
IPaBOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

UCTONb30BaTh  CpeicTBa  HMHGOPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUI B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHU3aIllMOHHBIX
3aJa4 ¢ CcoONoieHueM TpeOOBaHHW DSProOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECypcoCOEpe eHHs, TMPaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJaJIeTh ~ HAaBBIKAMHM  pAcCllO3HaBaHUS U 3alUThl  WHGOpPMAIUH,
uHGOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiCTBHSA

1) oOmenme:

OCYIIECTBIISITh KOMMYHHKAITMU BO BeeX cepax KU3HHU;

pacrio3HaBaTh HeBepOaJbHBIC CpEJACTBA OOIINCHHUSA, ITOHUMATh 3HAUYCHHUE
COITMAJIBLHBIX 3HAKOB, PACHO3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallud u
CMATYaTh KOH(MIUKTHI;

BJIQJICTh  pPa3IMYHBIMM  CcrlocoO0amMu  OOIEHHUSI W B3aUMOJCHCTBUS,
apryMEHTUPOBAHHO BECTHU JIUAJIOT, YMETh CMATYaTh KOH(DJIUKTHBIE CUTYaIUU;

pPa3BEPHYTO W JIOTMYHO M3JIaraThb CBOKO TOYKY 3PEHHUS C HCIOJIb30BAHUEM
SI3IKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHMMATh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAUBUIYATHHOM
paboTHI;

BBIOMpaTh TEMATUKy W METOJIBI COBMECTHBIX JACHCTBHM ¢ Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEM KaXJI0T0 YJieHa KOJJICKTUBA;

MPUHUMATh  1I€JIM  COBMECTHOM  JEATEJIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATh JCUCTBUSA MO WX JOCTHUKCHUIO: COCTAaBJISATH IUJIaH JCHCTBHM,
pacrpenensaTh pPojd C Y4ETOM MHEHHMH YYaCTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KA4ye€CTBO CBOET0 BKJIaJa W KaXJOr0 y4YacTHUKA KOMAaHIbl B
oO1IUiA pe3yJbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE TMPOEKTHI, OIEHUBATh WJAEH C TO3UIUA HOBU3HHI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PaA3JIUYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUYECTBO U BOOOpaKEHUE, OBITH MHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

1) camoopranuszanmus:



CaMOCTOATEJIBHO OCYIIECTBIISITh MO3HABATENbHYIO JIE€ATEIBHOCTh, BBISBIISTH
npo0JieMbl, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a7aUul B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOSITEJIBHO ~ COCTaBJATh IUIAH pEUIeHHs NpodjieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEAIIOYTEHUIH;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsM;

pacIupsATh paMKH y4eOHOTO NPEeIMETa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUH;

Jenarth OCO3HAHHBIN BBIOOD, apryMeHTUPOBATH ero, OpaTh
OTBETCTBEHHOCTh 3a PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;,

cIocOOCTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO HIMPOKOW HPYAHMIIMUA B
pasHBIX O0JIACTAX 3HAHWM, TOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KyJbTYPHBII YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/J€Th  HAaBBIKAMMU  IIO3HABATEJNBbHOW  pediekcuu Kak  OCO3HaHMS
COBEPIIAEMBIX JIEHCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUI, UCNOJIb30BaTh MPUEMBI peQUIEKCUM AJIsi OLEHKH CHUTyallluH, BbIOOpa
BEPHOT'O PEILIECHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PELIEHUS TI0 UX CHIXKEHUIO;

OPUHUMATh MOTHBBI M apryMEHTHl JAPYTHX I[pU aHaJIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH.

3) npuHATHA ce0s M APYTrUX:

PUHUMATh ce0sl, MIOHUMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTHl JAPYTHX IMpU aHalIu3e pe3yJbTaToOB
NEATEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

B mpouecce u3yuenHuss kypca uHGOpMaTUKH YriayOnéHHOro ypoBHs ¢ 10
Knacce odyvyaromumucs  OyayT — JOCTUTHYTHI — CJIEAYIOIIME  IPEIMETHbIE
pe3yJIbTaThI:

BJIAJCHUE TMPEACTABICHUSIMU O POJM HHPOPMALMU M CBSI3aHHBIX C HEH
IPOLIECCOB B TMPHUPOJE, TEXHUKE U OOLIECTBE, MOHATHAMHU «HUHPOpMaLUDY,
«MH(POPMALIMOHHBIM  MPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHUCTEMBD,
«cucTeMHbIN 3 PexT», «MH(DOPMAIIMOHHAS CUCTEMAaY, «CUCTEMAa YIIPABICHUS;

BIAJCHUE METOoJaMHu TMoucka uHpopmanmuu B cetu HWHTepHET, ymeHHe
KPUTUYECKU OIIEHUBATh MH(OpMAIHIO, TOYICHHYIO U3 ceTu HTepHEeT;

YyMEHUE XapaKTepu30BaTh OOJbINME JaHHBIC, MPUBOJUTH TMPUMEPHI
MCTOYHMKOB MX TIOJyYEHHUs] W  HAIPaBJICHUA  UCIOJb30BAHUS, YMEHUE
KJacCU(UIMPOBAaTh OCHOBHBIE 3aJaud aHAJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
Kiaccudukanus, KJIaCTEepHU3aLHs, aHAIN3 OTKJIOHEHU), IIOHUMATh



MOCJIEOBATEIBHOCTD PELIECHUS 33]]a4 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX,
OYMCTKAa M OILIEHKa KauecTBa JaHHBIX, BBIOOp W/WJIM TOCTPOEHUE MOJEIH,
peoOpa3oBaHue JAHHBIX, BU3yAIN3alMsl JaHHBIX, UHTEPIPETALUs pe3yIbTaToB;

NOHMMAHHUE OCHOBHBIX IPUHIUIOB YCTpOHCTBA U (YHKIHMOHUPOBAHMS
COBPEMEHHBIX CTALMOHAPHBIX U MOOMJIBHBIX KOMIBIOTEPOB, TEHACHIIUNA Pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHUE HaBbIKaMU PaOOTHl C ONEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOTO OOECTeueHus s peHieHus ydeOHBIX 3aJad 1o
BBIOpaHHOU CrielUanu3aluy;

HaJIM4ME MPEJICTABICHUI O KOMIBIOTEPHBIX CETIX U UX POJH B COBPEMEHHOM
MuUpe, 0 0a30BbIX MPHUHIIUIIAX OPTaHU3ALNU U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3paboTKu M (HYHKIMOHUPOBAHHUS WHTEPHET-
IIPUIIOKECHUM;

NOHMMaHHE yrpo3 HMH(POPMALMOHHOW OE€30IacHOCTH, HCIIOJIb30BaHME
METOJIOB U CpPEJICTB MPOTUBOACUCTBHUS H3TUM YIrpo3aM, COOJIOJACHHE Mep
0€30I1acCHOCTH, NMPEAOTBPAILAIOIIUX HE3AKOHHOE PaCIPOCTPAHEHUE NTEPCOHATIBHBIX
JaHHBIX, COOJIIO/IeHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH U TUTHEHBI ITPHU paboTe
C KOMIBIOTEPAMH U APYTUMU KOMIIOHEHTAMU LIUPPOBOTO OKPYKEHUSI, IOHUMAHHE
IIPABOBBIX OCHOB HCIIOJIb30BAHMSI KOMIIBIOTEPHBIX Iporpamm, 0a3 JaHHBIX U
paboTsl B cetu MHTEpHET;

NOHUMAHUE OCHOBHBIX NPHUHIMIOB JUCKPETH3aUUU Pa3IUYHbIX BUIOB
uH(pOpMalMU, YMEHUE ONpelNeNsATh HMHPOPMALUOHHBIN OOBEM TEKCTOBBIX,
rpaMUyecKux M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapameTpax AUCKPETU3aLNM,
YMEHUE OMNpEAeNsATh CPEAHIO CKOpPOCTh IIE€pelaud JAHHBIX, OIIEHUBATH
U3MEHEHUE BpPEMEHU IMepeayd NpH M3MEHEHHH WH(OPMAIMOHHOTO 00BbEMa
JTAHHBIX U XapaKTePUCTUK KaHaja CBS3H;

YMEHHUE HCIOJIb30BATh NPHU PEIICHWH 3aJa4 CBOMCTBA MO3ULMOHHOW 3aIliCH
YHCEJI, AITOPUTMA ITOCTPOEHHUS 3aIIMCH YUCia B MO3UIMOHHON CHUCTEME CUHUCIICHUS
C 3aJaHHBIM OCHOBAHHUEM M IIOCTPOEHHUS YHUCIA IO CTPOKE, COJEpKAILEH 3aIHCh
3TOr0 YHWCIa B IMO3WLIHMOHHOM CHCTEME CUMCIEHHSA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHE BBINOJHATH apU(PMETHUECKHUE Olepald B IO3ULHUOHHBIX CHUCTEMax
CUMCIICHHS,

YMEHHE BBINOJHATH MPEOOpPa3OBaHUs JIOTUYECKUX BBIPAKEHUH, HCIIONb3Ys
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTH JIOTMYECKOE BBIPAXKEHUE B
JM3bIOHKTUBHOW U KOHBIOHKTUBHOW HOPMaJIbHBIX (hOpMax IO 3aJaHHOM TabiuLe
VMCTUHHOCTH, HCCJIEN0BATh O0JACTh MCTUHHOCTHU BBICKA3bIBAHUS, COJEPKAILETO
NepeMEHHBIE, PEIIATh HECI0KHbIE JJOTUYECKUE YPABHEHUS U CUCTEMbl YPaBHEHUIA;

NOHMMaHuEe O0a30BBIX AJTOPUTMOB OOPAOOTKM YHCIOBOM M TEKCTOBOM
uHpopmanuu (3arnuch YMceNl B MO3UIIMOHHOW CHUCTEME CUMCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YKCEN B 33JIaHHOM JHarna3oHe, 00paboTKka MHOTOPa3PsIHBIX IIEIbIX
YHUCEeN, aHAJIM3 CUMBOJIBHBIX CTPOK M JPYIHX), aJITOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHHE OIpeNessTh CIO0XHOCTh H3y4aeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMUpOBaHHE D3JIEMEHTOB MacCHMBa, COPTHpPOBKAa MaccHuBa, IepeOOpHbIe
QJITOPUTMBI, TBOMYHBIM MOUCK) M NPHUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
PA3HOM CIOXKHOCTH JJIsl PEIIEHUS OJTHOW 3a/1a4u;



BJIQ/ICHUE YHHUBEPCAIbHBIM S3bIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npexacraBieHussMM O 0a30BbIX THUMAaX JAaHHBIX WU
CTPYKTypax JaHHbBIX, YMEHHE HCIOJb30BaTh OCHOBHBIE  YIPABISIOLIUE
KOHCTPYKLIMH, YMEHHE OCYUIECTBJIATh aHAJIU3 IMPEIJIOKEHHOW MPOrpaMMBbI:
OIIPENEIATh PE3YJAbTaThl padOThl IPOrpaMMBbl IPU 3aJaHHBIX MCXOJHBIX JTAHHBIX,
OIPENENATh, MPU KAKMX HCXOAHBIX JIAHHBIX BO3MOYKHO IMOJYYEHHE YKa3aHHbBIX
pE3yJIbTAaTOB, BBIABIATH JaHHBIE, KOTOPbIE MOTYT MPUBECTU K OIMIMOKE B padboTe
porpamMmmsl, (pOpMyJIMPOBATh NPEIJIOKEHUS 110 YIYYIIEHUIO IPOrPAMMHOIO KOJIa;

YMEHUE CO3[aBaTh CTPYKTYpUPOBAHHbIE TEKCTOBBbIE JOKYMEHTHI U
JEMOHCTPALIMOHHBIE MAaTEPHAJIbI C UCIOJIB30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
IPOrPAMMHBIX CPEJICTB U OOJIAYHBIX CEPBUCOB;

YMEHHUE HCIIONb30BATh JEKTPOHHBIE TAOIUIBI Ui aHAIN3a, IPEICTaBICHUS
U 00paOOTKM  JaHHBIX  (BKJIKOYAs  BBIUYMCIEHUE  CYMMBI,  CPEIHErO
apu(mernyeckoro, HauOOJBIIETO0 W HAUMEHBILIETO 3HAYEHUH, pELICHHUE
ypaBHEHUH, BBIOOp ONTHUMAJIBHOIO pPELIECHUs, MOoAOOp JIMHUM TPEHJA, pELICHHE
3a71a4 IPOTHO3UPOBAHUSA).

B nponecce uzydyenuss kypca uHGOpMATUKH YriayOia€HHOTO ypoBHsA 6 11
Knacce oOydaromuMucss  OyIyT  JIOCTUTHYTHI  CIEIYIOIIME  MPEAMETHBIC
pe3yJbTaThI:

YMEHUE CTPOWTh HEPABHOMEPHBIC KOJBI, JOIYCKAIOIINE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KOJbI), HUCIOJIB30BaTh MPOCTEUIINE
KOJIbI, KOTOPBIC TTO3BOJISIOT OOHAPYKMUBATh M MCIPABIISITH OMWOKK MPHU Tepeaade
JTAHHBIX, CTPOUTH KOJ, 00ECIICUMBAIONINI HANMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIECHMsI TIPH W3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH TPHHIIUITHI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHUE peIllaTh aJrOPUTMUYECKUE 3aJlayH, CBS3aHHBIC C aHAJIM30M TIpados
(3aauM  TIOCTPOCHHUS  ONTHUMAJIBHOTO TYTH MEXAYy BepiimHamMu rpada,
OTpEJEICHUs]  KOJWUYEeCTBA  PA3NUYHBIX  MyTed  MEXJy  BEpIIMHAMHU
OpPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JCPEBhS MPH
aHaM3€¢ W TIOCTPOCHUU KOJOB M I TMPEACTaBICHUS apU(PMETUUECKUX
BBIPKEHUIA, TIPU PEIICHUN 33]1a4 MMOUCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIAaHHOMY aJTOPUTMY, pa3padaThiBaTh 1 00OCHOBBIBATH BBHIUTPHITITHYIO
CTPATETHIO UTPHI;

yMEHUE pa3pabdaThiBaTh M PEANTM30BBIBATH B BHJAEC IporpamMMm 0a30BBIC
QITOPUTMBI, YMEHHE HMCIOJB30BaTh B MpOrpaMMax JaHHBIC Pa3IUYHBIX THIIOB C
YYETOM OTPAHMYECHUM HA JMANA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pEIICHUH 3a/1a4 CTPYKTYPhI JaHHBIX (CITUCKH, CIIOBApH, CTEKH, OUCPEIH, ICPEBDS),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSTh
CTaH/JapTHBIE U COOCTBEHHBIC MOAMPOTPAMMBI JJIs 00paOOTKU YUCIOBBIX JAHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh MPHU pa3pabOTKe MporpaMM OHOIUOTEKU
MOAMPOTPaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpefbl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpelie MporpaMMHUPOBaHMS, YMEHUE TOKYMEHTUPOBATH MMPOTPAMMBI;



yYMEHHE CO37aBaTh BeO-CTPaHULIBI,

BJIQJICHNE OCHOBHBIMH CBEIEHUSIMH O 0a3ax MJaHHBIX, HX CTPYKTYpE,
CpeICTBaX CO3MaHHUA W pabOThl ¢ HUMH, YMCHHE HCIOJb30BaTh TaOJIMYHBIC
(pensiroHHBIC) 6a3bl JAHHBIX (COCTABIATH 3aIPOCHI B 0a3aX JaHHBIX, BBITIOIHATH
COPTHPOBKY M TIOWCK 3amucel B 0a3e JaHHBIX, HAMIOJMHATH pa3paboTaHHyIO 0a3y
JTaHHBIX ) U CIIPABOYHBIC CUCTEMBI;

YMEHHE HCIIOJIb30BaTh KOMITBIOTEPHO-MAaTEMaTHIECKIE MOJIENN IS aHaIn3a
O00BEKTOB M TIPOIECCOB: (HOPMYIUPOBATH I€7h MOICIUPOBAHUS, BBITIOIHATH
aHaJu3 pe3yJIbTATOB, HOJTYYEeHHBIX B X071e MO/JICITUPOBAHUS,
OLICHMBATh COOTBETCTBUE MOJICIIM MOACITUPYEMOMY OOBEKTY WM IPOIECCY,
NPECTABIATh PE3yIbTaThl MOJICIMPOBAHNUS B HATIISITHOM BUJIC;

YMEHUE OpraHU30BBIBATh JIMYHOE HWH(POPMAIIMOHHOE TIPOCTPAHCTBO C
UCTIONIb30BAHUEM PA3JIMYHBIX CPEICTB MHU(POBBIX TEXHOJOTHH, TOHUMAHHE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, IHQPPOBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

NOHUMaHHE OCHOBHBIX MPUHIUIIOB pabOTHI, BOBMOKHOCTEH U OTpaHUYCHUS
NPUMEHEHHUS TEXHOJIOTUH MCKYCCTBEHHOI'O MHTEIUIEKTa B Pa3lIMYHBIX 00JACTX,
HaJIMYMe TMPEJCTABICHU O Kpyre peliaeMblX 3aJad MAallMHHOTO OO0Y4YeHHs
(pacmo3HaBaHMsl, KIacCU(PUKAIMKE ¥ TMPOTHO3UPOBAHUS) HAIUYKE TPEACTABICHUIN
00  WCHONB30BAaHMM  HMH(POPMAIMOHHBIX  TEXHOJOTMH B Pa3IMYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3ieioB M TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Hudposasi rpaMoTHOCTH
11 KomnbroTep - yHuBepcanbHOE YCTPOHUCTBO 6
' 00pabOTKU JaHHBIX
1.2 [IporpammHoe obecrieueHne 6
1.3 KomnerotepHsie cetu )
1.4 WNudopmannonHas 6e30nacHOCTb 7 2
Hroro no pazgeny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[Ipencrasnenue nHpopmanuu B
2.1 peA opman 19 2
KOMITBIOTEPE
2.2 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 Komnerorepnas apupmernka 7 1
Hroro no pazneny 40
Pa3znen 3. AllroputMbl M IpOorpaMMHUpPOBaHHE
3.1 BBeneHune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarensHbIe alrOpUTMBI
3.3 YucieHHble METOIBI
AnropuT™MbI 00pabOTKH CUMBOJIBHBIX
3.4 P P 5 1

JTAHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznea 4. UndopMaumoHHbIe TEXHOJIOTHH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 25
4.2 AHann3 qa”HHBIX 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uu(poBbIe
Ne ni/m P Konrposbnble IIpakTHyeckue (uubp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
Nudopmanus 1 nHPOpMaIMOHHBIE
11 hopmar hopmar 10 25
HPOLIECCHI
1.2 MonenupoBaHue 8 2
Htoro no pazneny 18
Paznen 2. AiropuT™MbI M IPOrpaMMHpPOBaHue
2.1 DIEMEHTHI TEOPUH AITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO
2.3 PHEHTHD 16 45
IPOTPaMMHUPOBAHUS
Hroro no paszneny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTUHN
31 KomnbroTepHo-maremaTuueckoe 3 9
' MOJICIUPOBAHHE
3.2 ba3bl maHHbIX 10 4
3.3 Be6-caiiTh 14 4
3.4 Kommprotepras rpaduka 8 3.5
3.5 3D-monenupoBanue 8 3
Wroro no pazueny 48




PeszepBHOE BpeMms 16

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 132 0 36.5




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

* Undopmaruka (B 2 gactsix), 10 knace/ Iomsxos K.1O., Epemun E.A., O6mmecTBo ¢ orpannueHHoi oTBeTcTBeHHOCTHI0 «BMMTHOM. JlaGoparopus
3HaHUi»; AKIoHepHoe obmiecTBo «M3narenscTBo «IIpocBerienne
» Mudopmaruka (B 2 yactsax), 11 knace/ [lonsaxos K.1O., Epemun E.A., O6mmectBo ¢ orpannueHHoil orBeTcTBeHHOCThI0O « BMHOM. JlabopaTtopus

3HaHu»; AkuoHepHoe oOuiecTBo «M3narenscTBo «IIpocBenienue»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

https://kpolyakov.spb.ru/

https://Ibz.ru/metodist/authors/informatika/7/

https://edsoo.ru/metodicheskie_kejsy/
IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET

https://kpolyakov.spb.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

https://lesson.academy-content.myschool.edu.ru/catalog
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