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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma no uHpopMaTuke (yriryOoa€HHBIA YPOBEHB) HA YPOBHE CPEIHETO
obmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHHW K pe3yJbTaTam
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO0  OOMIETO
oOpazoBanus, npencrasieHHbix B PI'OC COO, a takxke denepanbHON paboueit
IPOrPaMMBbI BOCITUTAHHSI.

[Tporpamma o uHGOpMaTHKE TAET IPECTABICHHE O IENsIX, 00IIeH CTpaTernu
o0y4eHus1, BOCTIUTAHUS B PA3BUTHSI 00yUaIONINXCS CPEACTBAMH Y4EeOHOTO ITpeIMeTa
«Uudopmaruka» Ha yriiyOnéHHOM ypOBHE, YCTaHABIMBAaET 00s3aTEIbHOE
IpEeIMETHOE COJepKaHUe, PETyCMAaTPUBAET €ro CTPYKTYPHUPOBAHUE IO pa3zesiaMm
U TeMaM Kypca, ONpeAeNsieT paclpeesieHue ero mo kiaccaMm (romaM H3ydeHHs),
Na€T MPUMEPHOE paclpesesieHue Y4YeOHbIX YacoB MO TEMaTHUECKUM pasJesaM
Kypca ¥ PEKOMEHIyemMylo (TPUMEpHYI0) IMOCIEeI0BATEIIbHOCTh UX HW3YYCHHUS C
y4éTOM MEXIIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JOTHKH Y4eOHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcs.

[TporpamMma 1o nH(pOpPMATHKE ONpPEAEIIAeT KOJIUUECTBEHHbIE U KaUeCTBEHHBIE
XapaKTepUCTUKHN y4eOHOro MaTepuaia JUisl KaKJ0ro roja U3y4eHus, B TOM 4YHCIie
JUISL COEPKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHJA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOydaronuxcs, BCEPOCCUHCKUX MIPOBEPOYHBIX pabor,
roCy/1lapCTBEHHOM UTOTOBOM aTTectauun). [IporpamMmma no undopmaruke siBisercs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Yy4eOHUKOB,
MOYPOYHOI0 MJIAHUPOBAHUS Kypca YUUTEIEM.

HNudopmaTtuka B cpegHem oOieM o0pa30BaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAYyYHOW JUCHUIUIMHBI, HW3y4Yaroei
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3allMd UHPOPMAIIMOHHBIX
IPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE =~ 005IacTM  TpuUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
nHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COIUANBHYIO chepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HMHPOPMATHKH ©  HUH(DOPMAIMOHHOU
NESITEIIbHOCTH.

Kypc uHbopmaTuku ayis ypoBHsSI CpeaHEro o0Iero oOpa3oBaHUs SBISAETCS
3aBEpIIAIONIMM DTallOM HEMPEpPHIBHONW TMOATOTOBKH OOydYaromuxcsi B 00iacTu
UHPOPMATUKA U WHOOPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha CoJiep)KaHue Kypca WH(OOPMATHUKHA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
ONBIT  TOCTOSIHHOTO  TNPUMEHEHUs  MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPEeTalni0 U 0000IIeHNe
3TOTO OTIBITA.

Pesynbprarel  yrimyOnéHHOTO YpOBHS HM3ydeHHs yd4eOHOro mpeaMmera
«upopmaTrKka» OpUEHTHPOBAHBI HA TIOJIYYCHHE KOMIETEHTHOCTEH st



nocyenytonen npodecCHOHaTbHOW NIeATeTbHOCTH KaK B paMKax JIaHHON
MPEIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIFOYAIOT B CEOS:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSl JaHHasi MpeAMeTHas 00JacTh, pAaclo3HaBaHUE COOTBETCTBYIOIIUX WM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh JEMOHCTPUPOBAThH PA3TMUHbIE TTOIXO0/IbI
K U3YUYCHUIO SIBJICHUM, XapaKTEPHBIX I U3y4aeMO# peIMeTHON 00IacTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHUE U TEOPETUYECKUE 3ajayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHMS METOJOB M HMHCTPYMEHTapusi JaHHOMN
npeIMEeTHON 00J1acTH;

HaJu4yue TPEACTaBICHUM O JaHHOW IpeAMETHOM 00JIacTH Kak IIEJIOCTHOU
TeopuH (COBOKYITHOCTH TEOPHii), OCHOBHBIX CBS3SX CO CMEKHBIMH OO0JIACTSIMH
3HAHUM.

B pamkax yrinyO0na€HHOTO ypoBHSI u3yueHUs MH(OpMATHKUA 00ecreuynBaeTCs
1eJICHANPABJICHHAS] TIOJIFOTOBKA OOYYarONIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUS B
OpraHu3alugax  OpodeccCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBS3AaHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIMHHOE OOYy4YeHHE, TMPOMBINIJICHHBIM WHTEPHET BEIICH, WUCKYCCTBEHHBIN
WHTEJJIEKT, TEXHOJOTUM OECHpOBOJHONM CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TEXHOJIOTUU, CHUCTEMbI PaCIpeeIEHHOTO peecTpa, TEXHOJOTUU BHUPTYyaJbHOU U
JIOIIOJTHEHHOM pPEeaIbHOCTEM.

OcHoBHasi 1enb u3yuyeHusi yuyeOHoro mpeamera «Wudopmatuka» Ha
yriyOJEHHOM ypOBHE CpelHero oOmiero oOpa3oBaHus — OOECIeUYEeHHE
JaTbHEUIIEeT0 Pa3BUTUS WH(MOPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocs, ero
TOTOBHOCTH K JKM3HHU B YCJIOBUSIX pa3BUBArOLIErocs HHGOPMAIIMOHHOTO 00IIeCTBa
M BO3pacTallleil KOHKYpPEHUMHU Ha phIHKE Tpylda. B CBA3M C 3TUM HU3y4yEHUE
unpopmatuku B 10—11 kimaccax g0MKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHUMaHUU POJU
uHpopmaTtrku, HUHPOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

chOpPMHPOBAHHOCTh YMEHHMM pa3iandarh (akThl U OILEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh HX CBS3b C KPUTEPUSMH OIEHUBAHUS U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, IIPOBEPATH HA IOCTOBEPHOCTD U
00001aTh nHpOpMaIIHIO;

cOPMHPOBAHHOCTh  MPEJCTABICHUNW O  BIUSHUU  WHGOPMAIIMOHHBIX
TEXHOJIOTWI Ha KHW3Hb 4YeJOBEKa B OOIIECTBE, IMOHUMAHWE COIMAIBHOTO,
AKOHOMMYECKOTO, TMOJIUTHYECKOT0, KYJIbTYpPHOIO, HOPUIUYECKOr0, MPHUPOIHOTO,



HPrOHOMHUYECKOTO,  MEIULIMHCKOTO U  (U3HOJIOTMYECKOTO  KOHTEKCTOB
WH()OPMAITMOHHBIX TEXHOJIOTHH;

MPUHATHE MPABOBBIX U TUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3/IAHUE M MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOCTpaHEeHUE HH(OPMAIUY;

CO3/IaHHE€ YCIIOBUH Ui Pa3BUTHS HABBIKOB y4e€OHOMW, MPOEKTHOH, Hay4yHO-
UCCJIEI0OBATENLCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMK OOYYarOIUXCS K
CaMOpPa3BUTHIO.

B conepxxanuu yueOHoro mpeamera «MHdopmaTuka» BBIICIAIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Pasznen «Llu¢gpoBasi rpamMoTHOCTH» NOCBALIEH BOIPOCAM YCTPOMCTBA
KOMIBIOTEPOB M APYTUX SJIEMEHTOB LHU(POBOTO  OKPYKEHHs, BKIOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPALMOHHON CUCTEMBI, paboTe B
cetd UHTepHET M UCHOJIB30BAHUIO WHTEPHET-CEPBUCOB, HHGOPMAIIMOHHON
0€30MacHOCTH.

Paznen «Teopermyeckue OCHOBbI HH(pOPMATHKH» BKIIOYAET B ce0s
MOHATUMHBIA anmapaT WHQPOPMATUKH, BOMPOCH KOJAMPOBAHUS HH(POpMAIUH,
u3MepeHus MHGOPMAIIMOHHOTO O0BbEMaA JAHHBIX, OCHOBBI QJIreOpbl JIOTUKH U
KOMIIBIOTEPHOI'0 MOJIEIIUPOBAHHUS.

Pasznen «Aaropurmsl M NPOrpaMMHMPOBAHME)» HAIPABIECH HA PAa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHS, pa3pad0TKy aJITOPUTMOB U OLIEHKY MX CJIOKHOCTH,
dbopMHUpOBaHHE HABBHIKOB pEaIM3allMU MPOrPaMM Ha SI3bIKaxX MPOrpaMMHUPOBAHUS
BBICOKOI'O YPOBHS.

Paznen  «MH(popMaunoHHbIE  TEXHOJOIMHM»  IOCBALIEH  BOIIPOCAM
MPUMEHEHUS WH(OPMAIIMOHHBIX TEXHOJIOTHH, peau30BaHHBIX B MPUKIATHBIX
MIPOTPAMMHBIX ITPOAYKTaX W MHTEPHET-CEPBUCAX, B TOM YHUCJIE B 3aJa4ax aHaIU3a
JTAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W DJEKTPOHHBIX TAOMUIl NJisi pPEeIIeHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénHoMm nanee coaepxanHuu ydyeOHoro npeamera «ubopmaTukay
KYPCUBOM BBbIJI€JICHBI JOMOJTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOAT B 00513aTE€IbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBITb MPEIJIOKEHBI JIJISI U3YUYEHUS OTAEIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIITUMCH.

YrnyOn€éHHpld  ypOBeHb U3Y4YEHUST HMH(POPMATUKH PEKOMEHAYyETCsS st
TEXHOJIOTUYECKOT0  MpO(Quisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
nHpopMaIIMOHHYIO0 c(epbl JeATeNbHOCTH. YTIyOJEHHBIM YpPOBEHb H3yUYEHUS
nH(OpMaTHKU 00ECIIEUYNBACT: MOATOTOBKY OOYYaIOIIMUXCsl, OPUCHTHPOBAHHBIX Ha
CHeIUaIbHOCTH B 00JacTH WHOOPMAIMOHHBIX TEXHOJOTUA U WHXKECHEPHBIC
CIICLIMAJIBHOCTH, Y4YacTHE B IIPOCKTHOM W MCCIIENOBATEIIbCKON JEATEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPABICHUSIMU OTpacid HMHGOPMAIIMIOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJOTHH, TMTOATOTOBKY K YYACTHIO B OJIMMIHNA/IAX U Cllaye
EnuHoro rocymapcTBEHHOTO 3K3aMeHa 1Mo HH()OpMaTHKE.

[TocnemoBaTeTbHOCTh W3YYEHHUS TEM B Tpeaerax OJHOTO Trojaa OO0ydeHHs
MOXXET OBITh HM3MEHEHAa II0 YCMOTPCHHMIO YYHMTENIS IpPH IIOJTOTOBKE paboucit
IIPOrPaMMBI U TIOYPOYHOT'O TIJIAHUPOBAHMS.

OO1ee ynciio 4YacoB, pEeKOMEHAOBAHHBIX ISl U3ydeHHs] HHPOpMaTUKu — 272
yaca: B 10 ximacce — 136 yacoB (4 4aca B Hezeno), B 11 kimacce — 136 vacoB (4 gaca
B HEJICIIIO).

COJEPKXAHUE OBYUYEHUA
10 KJIACC

HugposBasi rpaMOTHOCTH

TpeOoBaHUs TEXHUKH O€30MaCHOCTH ¥ TUTUEHBI ITPU paboTe ¢ KOMIIBIOTEpaMU
U APYTUMH KOMIIOHEHTAMH LIUPPOBOTO OKPYKEHHUS.

[TpuHLMIIBI paOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢on Heiimana. ABTOMAaTHYECKOE BBIIIOJIHEHUE MPOrpaMMBbl  IMPOLIECCOPOM.
OnepaTvBHas, MOCTOSHHAs M JOJATOBpeMEHHass namsATb. OOMEH JaHHBIMH C
oMONIbI0 KH. KOHTpOIIIEpsl BHEMHUX YCTPOUCTB. [IpsAMOi 1OCTyn K MaMsTH.

OCHOBHBIE ~ TEHJIECHUHMHM  Pa3BUTHS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapayutensHble BeIUKCIeHU. MHOronpoueccopHsie cucteMbl. CynepKOMITbIOTEPBHI.
Pacnipenien€HHble BBIYMCIUTENBHBIE CUCTEMBl W 00paboTKa OOJBLIMX JAaHHBIX.
MoOusibHbIE THU(PPOBBIE YCTPOKWCTBA U UX POJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMITbIOTEPBI. MUKPOKOHTpOIepsl. POOOTH3MpOBaHHBIE TPOU3BOICTBA.

[TporpamMMHOe obOecriedeHre KOMIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IpOrpaMMHOro obecrieyeHus: U uX HazHaueHue. OcoOEHHOCTH MPOrpPaMMHOTO
oOecrieyeHuss MOOWIBHBIX ycTpocTB. IlapanmnenbHoe mnporpaMMUpOBaHUE.
CuctemMHoe mnporpamMmHoe oOecrieueHue. OrnepaliOHHbIE CHCTEMBI. Y TUJIUTHI.
HpaiiBeppl  ycTpoiicTB. MHCTasiuuss W = JOEUMHCTAUIALMUSA  OPOTrPAMMHOIO
o0ecrnieueHusl.

daitnoBbie cucTeMbl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (aijoB B
nosiroBpeMeHHou namatu. [llabnons! 11t onucanus rpymi (haisos.

[IporpammHoe oOecrnieuenue. JIuieH3upoBaHue MPOrpaMMHOI0 0OeCIIeUeHUsI
U IUPpOoBBIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCIIeUeHHE.
KomMmepueckoe 1 HeKOMMEPUYECKOE UCIOJIb30BaHNE POTPaMMHOT0 00eCTieYeHUsI 1
U poBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIMBaeMas 3aKOHOAATEIbCTBOM
Poccuiickon ®enepanyyu 3a HENPaBOMEPHOE MCIIOJIb30BAHUE IPOTrPAMMHOIO
oOecrieueHus: U HU(POBBIX PECYPCOB.



[IpyHIMIIBI TOCTPOEHHUS U allapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
Ceresble npotokosbl. Cetb MHTEpHET. Anpecanus B cetn MHTepHET. IIpoTOKOIIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Paznenenne IP-cetm Ha mojceTw ¢ momMomibio Macok mnojcereil. CereBoe
aAMUHUCTpUpoBaHue. [loilydeHre MaHHBIX O CETEBbIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka HamuuMsi CBA3M C y3JIoM cetu. OmnpeerneHre MapuipyTa JBHKEHHS
MIAKETOB.

Bunet  pestensHoctn B cetu  WHrepHer.  CepBucel  MHTepHera.
['eonndopmanmoHHbie CUCTEMBI. [ €0JIOKAIIMOHHBIE CEPBUCHI PEAIbBHOIO BPEMEHU
(HanpuMep, JIOKalMsi MOOWJIBHBIX TEIe(POHOB, OMpPENETICHUE 3arpyKEHHOCTH
aBTOMAarucTpasnei), MHTEpHET-TOProBIisi, OPOHUPOBAHUE OMIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE JJIEKTPOHHBIE CEPBUCHI M yCIyrd. COLMAbHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aUMOJEWUCTBUS W OOMeHa naHHbIMU. CeTeBoil
ATUKET: NpaBUjia MOBEAEHUs B KubepmpocTpaHcTBe. [IpobieMa moasuHHOCTH
noyiyueHHou nHpopmanuu. OTKpeITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJOTui. OOmue npodsieMbl 3alUThl
uHpopMaluu 1 nHpopManoHHOU O6e3omacHocTH. CpeacTBa 3auThl HHPOPMauu
B KOMITBIOTEpAX, KOMIIBIOTEPHBIX CETSAX U aBTOMAaTU3UPOBAHHBIX HH(POPMAITMOHHBIX
cucremax. [IpaBoBoe obecrnieueHre nHGOPMAIMOHHON OE30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(QUACHIIMATBFHOW MH(POpPMAIUH, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOWJIBHBIX yCTpoiicTBax. BpenoHocHoe mporpamMmmHoe oOecrieueHrue U CrocoObl
OOpbObI C HUM. AHTUBUpPYCHBIE Nporpammbl. OpraHu3anusi JIMYHOTO apxuBa
uHpopmanuu. PezepBHoe konupoBanue. [TaponbHas 3ammTa apxusa.

[udpoBanne naHHbix. CUMMETPUYHBIE W HECUMMETPUYHBIE IIHQPBHIL.
[udper npoctoii 3amensl. [ludp [ezaps. [udp Buxkenepa. Anroputm
mdposanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanueie u 3HaHus. MHopmManmoHHble MpPOIECChl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepriBHbIE M JAMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocThb
JUCKpeTH3aluy MHGPOpMaluy, MNpeJHa3HAUeHHOM Ui XpaHeHMs, Mepefadd u
00paboTKH B IIU(PPOBBIX CUCTEMAX.

JIBonuHoe kogupoBaHue. PaBHOMEpHble U  HEpPaBHOMEPHbBIE  KOJBI.
JlexonupoBaHHe COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPaBHOMEPHBIX KOJOB.
Ycenosue @ano. IloctpoeHne OAHO3HAYHO IEKOAMPYEMBIX KOJOB C IOMOILBIO
nepeBa. Exunaunbl n3mepenns koinudectBa nHGopManun. AndaBUTHBIA TOIX0J K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.



Cucrempl cumucienus. Pa3BépHyTas 3amuch IENBIX W APOOHBIX YHCENT B
MO3UIIMOHHOW cucTemMe cuuciaeHusi. CBoiCTBa MO3UIIMOHHOW 3amuCH YuUCa:
KOJIMYECTBO IU(p B 3alKCH, IPU3HAK JEIMMOCTH YKCIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM TEepPeBOA 1EJI0r0 yucia u3 P-u4HON cucTeMbl CUUCIICHUS B
NECATUYHYI0. AJTOPUTM MepeBOoJa KOHEUHOM P-udHON npoOu B AECATHUYHYIO.
AJNTOpUTM IepeBOA LIEJIOr0 YNCIA U3 IECITUYHON CUCTEMBI CUUCIICHUS B P-muHyt0.
[lepeBoa KOHEUHOW NECATHYHOM OpoOM B P-nuHyto. /[BomyHas, BOCbMepUYHas U
HIECTHAAIIATEPUYHAST CUCTEMbI CUMCIICHUS], CBSI3b MEXKIY HUMU. ApudmeTndeckue
omepanuy B MO3WLIHOHHBIX CHCTEMAax CUHMCICHUSA. TpounyHas ypaBHOBELICHHAs
CUCTEMA CUHCIICHHS. J[BOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIUPOBKH.
Craamapr UNICODE. Kommpoka UTF-8. Omnpenenenue wuH(POPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  m3oOpaxkenuit. OueHka  WHGOPMAIMOHHOTO  00BEMaA
rpadUuecKuX JaHHBIX MPHU 3aJaHHBIX Pa3pEIICHUH U TJIyOUHE KOJIUPOBAHMUS 1[BETA.
[IBeToBbie Moaenu. BektopHoe xomgupoBanue. @opmarsl rpaduyeckux ¢ausios.
Tpéxmepnas rpaduka. OpakranbHas rpapuka.

Koaupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX
IIPY 33JaHHBIX YaCTOTE JUCKPETU3ALUU U PA3PAIHOCTH KOJIUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHMs. BpIcka3biBaTenbHblE (OPMBI
(npenukatsl). KBaHTOPBI CyIlI€CTBOBaHMS U BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauUIbl MCTUHHOCTH. Jlornueckue BBIpaXKEHUSI.
Jlormueckue TtoxnecTsa. Jloka3zaTrenbCTBO JIOTMUECKHX TOXKIAECTB C IOMOULIBIO
Ta0IHI ICTUHHOCTH. JIorudecKkue onepalyy 1 onepaluy HaJl MHOKECTBaMHU.

3aKoHbl anreOpbl JOTMKUA. OKBHBAJICHTHBbIE MPEOOpPA30BAHMS JIOTMUYECKUX
BbIpakeHUH. Jlornueckue ypaBHEHHS U CUCTEMBI YPABHEHHM.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIMIA OT KOJIMYECTBA apryMeHTOB. [1oyHbIe CUCTEMBI TOTUUECKUX (DYHKITHMA.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIEHHBIE
JIU3bIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOPMaJIbHBIE (DOPMBI, QJITOPUTMBI HX
MOCTPOEHUS MO TaOJIUIE UCTUHHOCTH.

Jlormyeckue »sneMEHTBI B cocTaBe KommbiloTepa. Tpurrep. Cymmarop.
Mmuoropa3psaublii cymmarop. [locTpoeHne cxeM Ha JIOTMYECKHX 3JIEMEHTax IO
3aJaHHOMY JIOTUYECKOMY BBIP@KCHHIO. 3aIliCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOMN CXEME.

[IpencraBiienrie LENbIX YKMCEN B MHaMATH KoMibioTepa. OTrpaHUYE€HHOCTH
JAarna3oHa 4YuCeNl MPU OrPaHMYECHUH KOoJudecTBa paspsaoB. llepenonHeHue
pa3psIHONM CeTKH. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWUT. J|BOMUYHBIH
JIOTIOJTHUTEINILHBIN KOJT OTPULIATEIBHBIX YUCET.



[ToOuToBble noruueckue omepanuu. Jlormdyeckuii, apupmeTHUecKuii u
nukimyeckuii  capurd.  [lludpoBanme ¢ moMompIO MOOWTOBOW — OmEparuu
«uckmovaromee NJIN».

[IpencraBiieHHE BELIECTBEHHBIX YKCEN B IMaMATH KOMIBIOTEpA. 3HAdaIas
4acTh W MOPSJOK yucia. Jluama3oH 3Ha4€HHMM BEIECTBEHHbIX uuceln. [IpoGiembl
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYCHUEM KOJIMYECTBA
pa3psnoB. BblnoaHeHue omepaiuii ¢ BEIIECTBEHHBIMU YHCJIAMHU, HAKOILUICHUE
OLIMOOK TIPU BHIYUCICHUSIX.

AJITOPUTMBI M IPOTPAMMHMPOBAHNE

OmnpeneneHne BO3MOXKHBIX pPe3yJIbTAaTOB padOThl MPOCTEHIINX aJIrOPUTMOB
YIpPaBICHUSI WCIOJHUTEIISIMU M BBIUMCIHUTENBHBIX alropuTMOB. OrnpeneneHue
WCXOJIHBIX JAHHBIX, IPH KOTOPBIX AJITOPUTM MOXET IaTh TPEOYEMBIH pe3yJIbTar.

Ortanbl pelieHusl 3a7ady Ha KommbloTepe. MHCTpyMEHTallbHbIE CpPENCTBA:
TPAHCIATOP, OTJIaAYuK, mpompoBIMK. KoMmumisuus u HHTEprpeTanus
nporpamMm. BupTtyaibHbie MalllMHBI.

WurterpupoBanHas cpena pa3paboTku. Meroasl OTJIAAKA IPOrpamM.
Hcnonb3oBanue TpacCUpOBOYHBIX Tabiuil. Otinanounsiii BbiBoA. IlomraroBoe
BBITIOJIHEHUE MTporpaMmbl. Toukn octaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl JaHHBIX:
LIEJIOYMCIICHHBIE, BEIIECTBEHHBIC, CAMBOJIBHBIE, ToTHYecKue. BerBnenus. ClnoxHbie
ycnoBus. Lukiel ¢ ycnoBuem. Llukibl mo mnepemeHHou. B3anmo3zameHsIEMOCTb
pa3NIMyYHbIX BHUIOB LUKIOB. HMHBapuanT uwmkna. CocTaBlieHHE IUKIA C
MCIIOJIb30BaHUEM 3apaHee ONPEAeIEHHOTO MHBapHaHTa IIUKIIA.

JlokymeHntupoBanue nporpamm. Mcnons3oBanue koMmmeHTapues. [loaroroska
OMUCAHUS MPOrPAMMBbI U HUHCTPYKIIUU JIJISI TTOIb30BaTENS.

AJnroput™Mbl 00pabOTKM HATYpaJbHBIX UYHCEJI, 3alHCAHHBIX B MO3UIIMOHHBIX
CUCTEMaX CYHUCJICHHS: pa3OMeHHe 3amuch 4Yucjia Ha OTAeNbHbIE HHU(PHI,
HAaXOXXJEHUE CYMMbI W TIpou3BeleHUs 1udp, HAXOKICHHE MaKCUMaJIbHOM
(MUHUMAaTBHOW ) UG PHI.

Haxoxeane Bcex mpoCThIX YKCEN B 3aJaHHOM Auarna3oHe. lIpencraBinenue
Yyucia B BUJIe HA00Opa MPOCTHIX COMHOXKUTENEH. AJTOPUTM OBICTPOTO BO3BEICHUS B
CTEIIEHb.

OOpaboTka JaHHBIX, XpaHAuXxcs B (aitnax. TekcToBbie u TBOMYHBIC (Dailibl.
daiinoBsie nepeMeHHbIe ((paitoBsie ykazarenu). Utenue us daitna. 3anuce B (aii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoeaypbl U GyHKIIUH).
Pexypcus. PexypcuBHbie 00bekThl ((hpakransl). PekypcuBHBIE Mpolemypsl u
dbynkuuu. Mcnonp3oBanue cTeka JjIsl OpraHu3aliid PEKyPCUBHBIX BHI30BOB.



Hcnonp3oBaHue CTaHAApTHOM OMOTMOTEKH s3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MopyJIbHBIN PUHIMI TOCTPOEHHUS IPOTPAMM.

Uucnennsie MeToibl. TouHOE U NpUOIMKEHHOE pelieHus 3a1aun. YuciaeHHbie
METO/Ibl pElICHUs] YpaBHEHUU: METoJ Tepedopa, METOJl MOJOBUHHOTO JIEJICHUSI.
[Tpubnmx€HHOE BBIYUCICHUE JUIMH KpUBBIX. Bblumciienue momaneit ¢uryp c
MOMOILBIO YHUCJIIEHHBIX METOAOB (METOJ MPAMOYTOJIbHUKOB, METOJ TPAINELHA).
[Touck ™akcumyma (MHUHHUMYMa) QYHKIHM OJHOM IEPEMEHHONM METOJIOM
MTOJIOBUHHOTO JEJIEHUSI.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QYHKIIMM  SI3bIKA
MIPOTrPaAMMHUPOBAHUS JJIT 00PaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSIBJIEHUH CHMBOJIAa B CTPOKE,
pazOreHne CTPOKH Ha CJI0Ba MO MPOOETbHBIM CUMBOJIaM, TTOMCK TOJICTPOKU BHYTPH
JTAHHOM CTPOKH, 3aMEHa HaliICHHOM ITOJICTPOKH Ha IPYTYIO CTPOKY. [ 'eHeparus Bcex
CIIOB B HEKOTOpOM ajipaBUTE, YAOBJIETBOPSIOIIMX 33JaHHBIM OTPAHUYECHUSIM.
[IpeoOpazoBaHue Unciia B CAMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBbl M TIOCJIEIOBATEIBHOCTH 4KCeNl. Bpiuncienne 0000IMIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YHCIIOBOM MOCIIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJCHUS, CPEeIHEro apuMEeTUYECKOro, MUHUMAJILHOTO M MaKCHUMAaJLHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIIUX 33aJaHHOMY YCIOBHIO).
JIMHENHBIN NONCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

CopTtupoBka 0lHOMEPHOT0 MaccuBa. [IpocTeie METOABI COPTUPOBKU (METO[
my3bIpbKa, METOJl BbIOOpa, COPTHpOBKa BcTaBKamu). COpPTUPOBKA CIHSHUEM.
Bbeictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBouuHbIH MOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIByMepHble MaccuBBbl (MaTpulbl). AJTOPUTMBI OOpaOOTKH JIBYMEPHBIX
MAacCHBOB: 3aM0JHEHUE ABYMEPHOIO YHCIOBOTO MAacCHBA MO 33JJaHHBIM ITPaBUJIaM,
MOUCK 3JIEMEHTa B JBYMEPHOM MACCHUBE, BBIUYMCIIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JEMEHTOB JABYMEPHOI'O MAacCHBA, INEPECTAHOBKA CTPOK U CTOJIOLOB
JIBYMEPHOT'O MacCHUBa.

NupopmanuoHHbIe TEXHOJIOIUH

TexkcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencTBa TOHWCKAa U aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanue  ctwiel.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas paboTa ¢ JTOKYMEHTaMH.
HHCTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Mpoueccopax. O6nayHble CepBUCHL.
JenoBas nepernucka. Pedepart. [IpaBuna muTupoBaHusi HCTOYHUKOB U 0(OPMITCHUS
oubnuorpaduuecknx cchuiok. OdopMieHHe CHUCKa TUTEPATYPhl. 3HAKOMCTBO C



KOMIIBIOTEPHOW BEPCTKOM TEKCTAa. TEeXHHWYECKHMEe CpeACTBa BBOJA TEKCTA.
Criennanm3upoOBaHHbIE CPEJCTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3a/layd aHAIW3a JAHHBIX: MPOTHO3HPOBAHUE,
KJaccupukanus, KiacTepusalus, aHaiu3 oOTKiIoHeHuil. IlocienoBarenbHOCTH
pelleHus 3aJa4 aHalIu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUUCTKA U OLIEHKA
KayecTBa JAHHBIX, BHIOOP W/WIM TOCTPOEHUE MOJEINH, MPeoOpa3oBaHUE NaHHBIX,
BHU3yalIM3alMs JaHHBIX, HHTEPIPETAUsA pe3ynbTaToB. [Iporpammubie cpencrsa u
MHTEPHET-CEPBUCHI JUIs1 00pabOTKHU M MPEICTABICHUS aHHBIX. boJblIne TaHHBIE.
MamnHHoe 00y4yeHue. IHTEeNIeKTyanbHbli aHAIU3 1aHHBIX.

AHanu3 JaHHBIX C MOMOILBIO 3JEKTPOHHBIX TaOIUL. BbluncieHHe CyMMBI,
CPEAHEro apu(pMeTHYecKoro, HaudoJIbIIET0 (HAUMEHBIIET0) 3HAUEHHs! AUAIa30Ha.
Brruncnenne koad¢uimeHta KOppesiuu ABYX psAaoB AaHHBIX. [locTpoenue
CTOJOYAThIX, JHMHEWYaThIX W KpyroBbix auarpamm. lloctpoenue rpadukos
¢yukuuii. [TogOop mMHUM TpeH[Ia, pelIeHne 3a/1a4 IPOTHO3UPOBAHUSI.

YucneHHoe pelleHHe YpaBHEHMH C TIOMOIIBIO Moadopa mapamMerpa.
OnTrMu3anys Kak IMOMCK HAaWIy4IIero pelIeHHs B 3aJaHHBIX ycinoBusx. LlemeBas
(GyHKLHMS, OrpaHrYeHus. JIOKanbHbIE U I100aTbHBIA MUHUMYMBI LIEJIEBOM (PYHKIUH.
Pemenue 3a1a4 oNTUMHU3AUH C TIOMOLIBIO JIEKTPOHHBIX TAOJIHULL.

11 KVIACC

Teopernyeckne 0CHOBBI HHpOPMATHKH

Teopernueckue MNOAXOAbl K OLEHKE KOJM4ecTBa HUHGOpMaUU. 3aKOH
annuTuBHOCTH MH(opmanuu. @opmyna Xaptiau. MHpopManus U BEpOSTHOCTb.
®opmyna lllenHoHa.

Anroputmbl cxaTusi naHHbiX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. AnropuTMBbl CKaTUsl JaHHBIX C OTEPSMU. Y MEHBILICHHUE TITyOUHBI
koaupoBanHus 11BeTa. OCHOBHBIC HUjen anroputMmoB cxkatus JPEG, MP3.

CkopocTh Tmepefaud JaHHBIX. 3aBUCUMOCTb BPEMEHM IMepefadyd  OT
MH(POPMAIIMOHHOTO 00BbEMA JaHHBIX M XapaKTEpUCTUK KaHaja CBA3M. [IpuumHbI
BO3HMKHOBEHHUSI OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BosstoNIne
oOHapy>XMBaTh W HUCIpPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPH Mepenaye JAaHHbIX.
Paccrosinne Xsmmunra. Koauposanue ¢ noBropenrem 0utoB. Koasl XaMMuHra.

Cucrembl. KoMIOHEHTBI cCHUCTEMBI W HUX B3auMmozeicTBue. CHUCTEMHBIN
s dexT. Yrnpapnenue kak nHGOpPMAIMOHHBIN Tipotiecc. OOpaTHast CBSI3b.

Mopnenmn n mopenupoBanue. Llens MoaenupoBanHus. COOTBETCTBHE MOJEIH
MOJICIIUPYEMOMY OOBEKTY WJIU TMpOIECCy, Leu MoaenupoBaHus. dopmanusaius
NPUKIIAAHBIX 33]1a4.



[IpencraBienune pe3ynbTaTOB MOJCIUPOBAHMS B BHAE, YIOOHOM s
BOCTIpUATHUS YesoBeKOM. ['paduueckoe npeacTaBieHue JaHHbBIX (CXeMbl, TaOIHIIb,
rpadukmn).

['padbr. OcHoBHBIe MOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXHOCTU. PemeHue
ATOPUTMUYECKUX 3aj7]a4, CBSA3aHHBIX C aHaiu3oM TpadoB (MOCTpOeHHUE
ONTUMAJIBHOTO MyTH MEXIy BeplIMHAMU Tpada, ompeaesneHue KOIMYecTBa
Pa3IMYHBIX yTeW MEXTy BEpIIMHAMHA OPUEHTUPOBAHHOTO AlMKINYECKOro rpada).

HepeBnsi. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xojlia Jiepesa.
[IpencraBnenne apupMeTUUECKUX BBIPAXKEHUM B BHUJIE AepeBa. JIUCKpETHbIE UTPbI
JIBYX UTPOKOB C MoJHOUW mHpopManueid. [Toctpoenne nepesa nepedbopa BapuaHTOB,
OINKCAaHUE CTPATETUU UTPHI B TAOMUYHON (opMe. BRIMTpHILIHBIE U POUTPHIIITHBIE
NO3ULIMH. BEIMTPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 MHTeJIEKTa. CepBHCHI MAIIMHHOIO IEPEBOAA U
pacno3HaBaHus YCTHOM peud. KorHutuBHbIE cepBHUCHL. MeHTUHUKALMS U TTOMCK
M300paKEHUH, pacro3HaBaHue T, CamooOyyaromuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosip3oBaHHE METONIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4arolmMx cucreMax. Vcrnosiab3oBaHHEe METOJOB
UCKYCCTBEHHOI'O MHTEJIEKTa B pobororexHuke. HTepHer Bemeil. [lepcrnexkTruBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYJIbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U TIPOrPaAaMMHPOBaHUeE

dopmanuzanys MOHATUSA aropuT™Ma. MammHaa TerOpHUHra Kak yHUBEpCaJIbHAs
MoJiesb Berurcienuil. Tesuc Yépua—Twropunra.

OrneHka CIIOKHOCTH BhIUMCIEHUN. BpeMst paGoTel U 00BEM HCIONB3YyEMOM
naMaTd, WX 3aBUCUMOCTb OT pa3Mepa HUCXOJIHbIX JaHHbIX. OlleHka
ACUMITOTUYECKOM CIIOXKHOCTH QITOPUTMOB. AJITOPUTMBI  TTOJIMHOMHATBHON
cioxxHocTH. [lepebopHbie anroputmsl. [IpuMeps! pa3nuyHbIX aITOPUTMOB PELICHHUS
OJTHOM 3a7ja4M, KOTOPbIE UMEIOT PA3JINYHYIO CIIOKHOCTb.

[Touck mpoCTBIX YHUCEN B 3aJaHHOM JUAaNa3oHE C MOMOUIBIO aIropuTMa
«petero DparocheHay.

MHoropa3psaHbie Leable Yucia, 3a1a4u JUIMHHONW apu(METUKH.

CnoBapu  (accolMaTUBHBIE MAaCCUBBI, OTOOpaKEHHUS).  XOII-TAOJHIIBI.
[Toctpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIs 33JaHHOT'O TEKCTa.

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOrO BbIpaXEHMs. Bbluucienue
apu(PMETUYECKOTO BbIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOMN PopMme.

Ouepenu. Mcnonp3oBanue ouepenn Jisi BpeMEHHOTO XpaHEHUS JaHHBIX.

Anroput™bl Ha rpadax. [locTpoeHne MHUHHMaJIbLHOIO OCTOBHOIO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOro rpada. KomnyecTBo paziavuHbIX



nyTeld MeXAy BEepIIMHAMU OPUEHTHUPOBAHHOTO AIMKINYECKOTO Trpada. AIroputm
JIeHKCTpBHI.

Jepesbs. Peanuzanumst nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapuble) naepeBbs. l[locTpoeHue aepeBa JUIsl 33aJaHHOTO apuU(PMETUUYECKOTO
BbIpakeHUs1. PekypcuBHBIE airopuTMbl 00xoia aepeBa. cnonp3oBanue creka u
ouepenu Juisi 00Xo/a Jiepena.

JluHamMuyeckoe MporpaMMHUpPOBAaHME KAk METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM INPOMEXKYTOUYHBIX PE3YyJbTAaTOB. 3aJadd, PEIIAEMbIE C ITOMOILIBIO
JUHAMHYECKOTO TMPOTPaMMHUpPOBAHUS: BBIUYMCICHHUE PEKYPCUBHBIX (DYHKIMH,
IIOJICYET KOJIMYECTBA BAPUAHTOB, 3314l ONTUMHU3ALNN.

[ToHsiTHE 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kjaccbl. CBOMCTBA M METO/BI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOAXO0JA.
Wukarncynauus, HacieJ0BaHue, TOJIUMOpP(DU3M.

Cpenbl ObicTpoli pa3paboTku mnporpamMM. IlpoexktupoBanue wuHTepdeiica
noJib3oBaTels. Mcnonb30BaHME TOTOBBIX YIIPABISEMBbIX 3JIEMEHTOB ISl HOCTPOESHUS
uHTEpPeiica.

O030p  s3bIkOB  mporpammupoBaHus.  llonarne o  mapagurmax
IIPOrpaMMUPOBAHMUS.

NupopmanuoHHbIe TEXHOJIOTIUH

OTanbl  KOMITBIOTEPHO-MAaTEMATHYECKOIO0  MOJIETUPOBAHMS:  MOCTaHOBKA
3ajaud, pa3zpaboTKa MOJENHM, TECTUPOBAHUE  MOJENIH, KOMIBIOTEPHBIN
DKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOAEINPOBAHUS.

Jluckpernszanysi NpU MaTeMaTHUYeCKOM MOJEIMPOBAaHUU HENPEPBIBHBIX
npoiieccoB. MoenupoBanue IBMKeHus. MoaenrpoBaHue OMOJOTUUECKUX CUCTEM.
MartemMaTtuyeckue MOJAEIM B SKOHOMHKE. BhIUMCIUTENbHBIE 3KCIIEPUMEHTHI C
MOJCIISIMH.

OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. MeToj HauMEHbBIIUX KBaJIpaToB.
OueHka 4YHCIOBBIX NApaMETPOB MOJICIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBneHue 3aBUCUMOCTEN MO PE3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoast Monte-Kapno.  MiMurtaumonHoe
MoienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITY KMBaHMSL.

Tabnuunbie (pensimoHHBIE) Oa3bl JMaHHBIX. Tabnmuia — mMpeacTaBiICHUE
cBelleHHi 00 OMHOTHMHIHBIX 0OBekTax. Iloje, 3amuch. Kimrou Tabmunel. Padora c
roroBoil 0a3oil naHHBIX. 3amnojHeHue Oa3bl AaHHBIX. [loMck, copTUpoBKa H
¢bunbTpanys 1aHHBIX. 3ampockl Ha BHIOOPKY JaHHBIX. 3alpochl C MapaMeTpPaMHU.
Beruucnsiemsble 1osst B 3arpocax.

MHuoroTtabiuunbie 0a3bl JAHHBIX. TUITBI CBS3EH MEX Ty TaOauiaMu. BuenmHuit
kito4. [lenocTHOCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.



HNHutepHer-nipunoxenus. 1lonsaTre o cepBepHON U KIIMEHTCKOW YaCTAX CaulTa.
TexHOoNorus «KJIMEHT — CEpBEpP», €€ TOCTOMHCTBA U HeIOCTaTKU. OCHOBBI A3bIKa
HTML wu xackamubix ta0mmn ctwieid (CSS). Cuenapum Ha s3bpike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

Pa3menienue BeO-cailToB. Ycimyra XocTuHra. 3arpyska ¢aiioB Ha CaiT.

BBoa n300paXkeHUI ¢ HCIONB30BAHUEM PA3IWYHBIX IUGPOBBIX YCTPOWUCTB
(undpoBeIX (poToANMIapaTOB M MUKPOCKOIIOB, BHJIEOKAMEpP, CKAaHEPOB M APYTUX
ycTpoiicTB). I'padmnueckuii penakrop. Pazpemenue. Kagpuposanue. McnpaBienue
nepcnekTuBbl.  ['mcrorpamma. Koppekuuss  ypoBHEHM, KOpPpeKUHs  LBETA.
OOGecuBeurBaHUE IIBETHBIX H300pakeHui. Perymnb. Pabora ¢ obmactsamu.
OUIbTPBI.

MHorocnoiinele n3o0paxenus. TexkcroBble ciaon. Macka cnos. Kanaisl.
Coxpanenue BbaeneHHOW oOnactu. IlonroroBka mimocTpauuil s BeO-CalTOB.
AHUMUPOBAaHHBIE U300PAKEHUSI.

Bekropnas rpaduka. IlpumutuBbl. HW3mMeHeHue mOpsAKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyHKOB. Vcnosib30BaHre KOHTYpPOB. BeKTOpu3alus pacTpoBbIX U300paKEHUN.

[IpuHIUIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX Mojeel. CeTOuHbIE
Mozaenu. Marepuanel. MojaenupoBaHME HMCTOYHUKOB oOcBelleHus. Kamepsl.
AnnutuHble TexHosnoruu (3D-npunteps). [loHsTHE 0 BUPTYalnbHON peaqbHOCTH U
JOTIOJITHEHHOUN pPEAIbHOCTH.

[INTAHUPYEMBIE PE3VIJIBTATbBI OCBOEHHA IIPOITPAMMBI 110
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAaXKAOT TOTOBHOCTh M  CIIOCOOHOCTH
oOy4Jaronmxcss pyKOBOACTBOBAaTbCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW LEHHOCTHBIX OpHEHTAlMH, IO3UTUBHBIX BHYTPEHHHX
yOeXKACHUIH, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LEHHOCTAM POCCUHUCKOIO
OOLIECTBA, paCUIUPEHUE XKU3HEHHOIO OMbITA M OMbITA JESITEIILHOCTU B IpOIEecce
peanu3auuMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HAalpaBJICHUN
BOCITUTATEIbHOU JIEATEIbHOCTH.

B pesynbraTe wu3yueHuss MHPOPMATHKM Ha YpPOBHE CPEAHETO OOIIEero
oOpa3oBaHust y oOydaromierocsi 0yayT copMupoBaHbl CICAYIOMIUE JTUYHOCTHBIC
pEe3yJIbTATHI:

1) rpaKaaHCKOro BOCIMTAHUA:



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S3aHHOCTEH, YBAXKCHHE 3aKOHA
¥ TPaBOMNOPSANIKA, COOJIOEHHWE OCHOBOTOJATAONINX HOPM HH(POPMAIMOHHOTO
npaBa ¥ HHGOPMAIIMOHHON 0€30MacCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HJICOJIOTHU OJKCTPEMHU3MA, HAIMOHAIN3MA,
KCeHO(pOoOUHU, AUCKPUMHUHAIIMKM T10 COLMAIBbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HaIlMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPUOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUUYECKOMY HACIIEUI0, TOCTHXKEHUIM Poccuu
B HayKe, UCKYCCTBE, TEXHOJOTUAX, TOHUMaHUE 3HaYeHUsI UHDOPMATUKU KaK HAYKU
B KU3HHU COBPEMEHHOTO 00IIECTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTEpHET;

4) 3CTEeTU4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYasl JCTETUKY HAy4YHOTO U
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCHIPUHUMATH Pa3JIMYHBIE BHUIBl HMCKYCCTBA, B TOM YHCIE
OCHOBAHHOI'O Ha MCMOJIb30BaHUH UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3uvecKoro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh  37I0pOBOr0 M Oe3omacHoro  oOpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 37I0POBBIO, B TOM YHCJIE 32 CUET COOTIOACHUS
TpeOOBaHMI  O€30macHOM  SKCIUTyaTallud  CPEACTB  WHGOPMAIIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTA TEXHOJOTMYECKOM W COLHUAIBHOU
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJTHSTh TaKyO JEATEbHOCTD;

uHTepec K cdepam mpodeccroHaTbHON JEATeIbHOCTH, CBS3aHHBIM C
WH)OPMATUKOH, MPOTPAaMMHUPOBAHUEM M HMH(POPMAIMOHHBIMH TEXHOJIOTHIMH,
OCHOBAHHBIMU Ha JOCTIKEHUAX HAyKW WHOOPMATHUKA U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccun u
peaM30BBIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHMUIO Ha
MPOTSIKCHUN BCEU KU3HH;

7) 3K0JIOrH4€CKOro BOCIIMTAHUSA



OCO3HAaHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUYECKHX MPOoOJeM W IMyTed HuX
pemieHusi, B TOM YHCI€ C Yy4E€TOM BO3MOXKHOCTEH WH(OpMaAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKH, JOCTIKEHUSIM HAayYHO-TEXHUYECKOrO Mporpecca Hu
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH WH(OPMAITMOHHBIX PECYPCOB,
HH(POPMAITMOHHBIX MPOIECCOB U HHGOPMAIIMOHHBIX TEXHOJOTHM B YCIIOBHSIX
1udpoBoii TpaHchopMaIiu MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIECTBA;

OCO3HAHWE IIEHHOCTH HAYYHOWU JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO ACATEIbHOCTh UHIUBUAYAIBHO U B TPYMIIE.

B nporecce 10CTUX EHUS TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS POTPAMMBI O
nHpopMaTHKe y 00YUYarOIIUXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN HWHTEJUICKT,
MpeANoJIaraoIuil chOpMUPOBAHHOCTb:

CaMOPETyJIUPOBAHUSI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MNPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TIOBEJICHHE, CIIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHAJILHBIM U3MEHEHHUSM U MIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMM, BKIIOYAIOIIEH CTpEMJICHUE K JOCTHIXKEHHUIO 1EIU U
yCIiexXy, ONTUMU3M, WHUIIMATHUBHOCTb, YMEHHUE JEHCTBOBAaTh, UCXOJS U3 CBOMX
BO3MOKHOCTEH;

SMITaTHH, BKJIFOYAIONIEH CIIOCOOHOCTh MOHMMATh SMOIIMOHAJIFHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €TI0 MPH OCYIIECTBICHUHM KOMMYHHKAIIUHU, CIOCOOHOCTHh K
COYYBCTBHIO U COINEPEIKUBAHUIO;

COITMAILHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C APYTUMU JIFOJIbMU, 3a00TUTHCSI, MPOSBIISITH MHTEPEC U pa3peniaTb KOHPIUKTHI.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynabraTte wu3ydeHwss WHGOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIero
oOpa3zoBanus y oOydaromierocsi OyayT copMuUpoBaHBl MeTamnpeaIMETHBIC
pe3ynbTaThl, OTPAKECHHBIE B YHUBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATEIIbHBIE  YHHBEPCAJIbHBIE ydYeOHBIC JIEHCTBHS, KOMMYHHKATHBHBIE
YHUBEpCaIbHBbIC Y4YeOHBbIC JCUCTBUS, PETYJISATUBHBIC yHUBEpCAIbHBIC Y4YCOHBIC
JEHCTBUS, COBMECTHAS JIEATEILHOCTD.

Ilo3HaBare/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA
1) 0a3o0Bble JJOrHYecKmne JeCTBUSL:
CaMOCTOSITENNbHO  (OPMYyJNHUpPOBaTh M aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;



yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS MJII CPaBHEHUS,
kiaccudukanuu u 00001IeHUS;

OTIPENENATh e JACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JIOCTHKEHUS,;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHATbHBIX M HEMAaTEPHUATbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
1EeJIsIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHITH padOTy B YCIOBUSAX pPeajbHOTO, BAPTYATbHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJI€Th HABBIKAMH YU4E€OHO-MCCIIEIOBATEIBCKON U MMPOSKTHOM JESITEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOIOB PEIICHUS IPAKTUICCKUX 3a1a4, TPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TIO3HAHUS;

OCYUIIECTBJIATh PAa3jMYHbIE BUJBI JIEITEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HAHMS, €r0 HHTEPIpETalNH, MPeoOpa30BaHUIO U TMPUMEHEHUIO B Pa3IUUHBIX
y4eOHBIX CHUTyalMsX, B TOM YHCJIE TPH CO3JAaHWUU YYCOHBIX W COIMATBHBIX
MIPOCKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJI€Th HAYYHOU TEPMUHOJIOTHEH,
KJTFOUEBBIMU TTOHSATUSMU U METO/IAMH;

CTaBUTh H (OpPMYIUPOBaTh COOCTBEHHBIC 3aayll B 00pa30BaTEILHOU
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIATH TPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PEIICHUs], HAXOAUTh apTyYMEHTHI JJIsI J0Ka3aTeIhCTBAa CBOUX
YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,

aHANMM3UPOBaTh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIlUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATH IIE€JICHANIPABICHHBIA TMMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATCIBHYIO M TPAKTHYCCKYIO 00JIacTH
KU3ZHEIEITEIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJEH, MpeJjiaraTb OPUTHHAIBHBIE MOIXObI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4UH, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.



3) pabora ¢ ungopmanueii:

BJIa/IETh HaBBIKAMH MOJyYEHUsI HHPOPMAIMH U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITENIFHO ~ OCYUIIECTBIIATh ~ TOWCK,  aHalu3, CHCTEMAaTU3alUi0 |
MHTEPIIPETALNIO HH()OPMALIUY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3aUYHbIX (opmarax ¢ y4y€TOM Ha3HAUYCHUs
uHbOpMallMl W  LEJIeBOW ayAUTOpPUM, BbIOMpas ONTHUMaIbHYIO  (opmy
NPEJICTaBICHUS U BU3YyaIH3aliH;

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

UCIIOJIB30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHM B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOMI0ICHINEM TPEOOBAHMI )PTOHOMHKH, TEXHUKN 0€301MaCHOCTH, TUTHCHBI,
pecypcocOepekeHusi, MPaBOBbIX U STUYECKHMX HOPM, HOPM HH(OPMAIIMOHHOM
0e30I1aCHOCTH;

BJQJeTh  HAaBBIKAMH  PAclO3HABaHHWA W 3aIIUTHl  HWH(pOpMaImH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBIE YHUBeEPCAJIbHbIE YueOHbIe 1eiiCTBUSA

1) o61enme:

OCYILIECTBIIATH KOMMYHHUKAITMU BO BeeX cepax KU3HHU;

pacrio3HaBaTh HeBepOaJlbHBIC CpEJACTBA OOIIEHUs, ITOHUMATh 3HAYCHHUE
COIIMAIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(MDJIUKTHBIX CHUTyalluil u
CMAT4YaTh KOH(QIUKTHI;

BJIQJICTh  Pa3IMYHBIMU  CIIOCOOaMU  OOIICHWS W B3aMMOJICHCTBUS,
apTYMEHTHUPOBAHHO BECTH JUAJIOT, YMETh CMATYATh KOH(MIUKTHBIE CUTYyaIUH;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHSI C HCHOJIb30BAaHUEM
SA3BIKOBBIX CPEJCTB.

2) coBMeCTHas /1eITeJIbHOCTh:

MMOHUMAaTh M MCIIOJIb30BATh MPEUMYILECTBA KOMAHIHOM M WHIUBHUIYaJbHOU
paboTHI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUU C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

MPUHUMATh 1E€JIM COBMECTHOM  JESITEIbHOCTH, OpPTraHU30BBIBATH H
KOOPJMHHUPOBATH JCUCTBUA MO WX JOCTHUKCHUIO: COCTaBJISATh IUJIaH JACHUCTBUH,
pacnpenensiaTh poiau ¢ Y4€TOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIaa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOIIUN
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;



npepiiaratb HOBBIC IIPOCKTLI, OLNCHHWBATHL HWIACHU C IIO3MIWHW HOBH3HBLI,
OPUTHUHAJIBHOCTH, Hp&KTH‘-IGCKOﬁ 3HAa4YUMOCTH,

OCYHICCTBIIATL ITO3UTUBHOC CTPATCTHUYCCKOC IIOBCACHHMC B PaA3JIMYHBIX
CUTyalnu:Aax, IMposABJIATE TBOPUYCCTBO U B006pa}KCHI/IC, OBITH NHHUIINMAaTUBHBIM.

PerJIHTI/IBHLIe YHuBepCaJlibHbIC yqeﬁﬂme I[eﬁCTBHﬂ

1) camoopranuzamnus:

CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIbHYIO JESATEIBbHOCTD, BBISBISATH
poOJIeMBbI, CTaBUTh U (DOPMYIHPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEILHOMN
NESATEIbHOCTH U KU3HEHHBIX CUTYaIIUSIX;

CaMOCTOATENILHO COCTABJISITH IJIaH PEIICHHS TPOOIIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacimupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JIeJ1aTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;,

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAMIMHA B
pa3HbIX 00JacTAX 3HAHWM, MOCTOSHHO IOBBINIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYpPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OILICHKY HOBBIM CHUTYyAaIlHsIM, BHOCUTH KOPPEKTHUBBI B JESATEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BJa/J€Th HABbIKAMU  [O3HABATENbHOM  pediieKcuu  Kak  OCO3HAHHUSA
COBEpIIAEMbIX JEHCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pe3yJNbTaTOB H
OCHOBaHMi, MCIOJIK30BaTh MPUEMBI peduieKCHH 7Sl OICHKH CUTyallld, BBIOOpA
BEPHOTO PEIICHUS;

OLIEHWBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEUICHHUS 110 MX CHIKEHUIO;

NPUHUMATh MOTHUBBI W apTyMEHTBhl JPYTHUX TIPU aHAJU3€ pe3yJIbTaTOB
JESITEIIbHOCTH.

3) npuHATHSA ce0s1 M APYTrUX:

MPUHUMATH Ce0sI, MOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBhI JPYTHUX TMPU aHAU3E pe3yJIbTaTOB
NeSITEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh TOHUMATh MUP C TTO3UIUH IPYTOTO YEIIOBEKA.

INPEAMETHBIE PE3YJIBTATBI



B mpouecce uzyueHus kypca MHPOpPMATUKH YriIyOIE€HHOrO YpoBHS 6 10
Kacce 00y4yarouMMucs OyIyT JOCTUTHYTHI CIEAYIOUINE TPEIMETHBIE Pe3yIbTaThI:

BJIQJICHUE TPEICTaBICHUSMH O poJu WHGOPMAIMU U CBSA3AHHBIX C HEH
MPOLIECCOB B TMPHUPOJE, TEXHUKE U OOIIECTBE, MOHATHAMU «UHPOpMALIUDY,
«MH(POPMALIMOHHBIN MPOIIECC), KCUCTEMAY, KKOMIIOHEHTHI CUCTEMBbI», «CUCTEMHBIH
apdexT», «<uHPOPMAIIMOHHASI CUCTEMAY, KCUCTEMA YIIPaBICHUS;

BJIaJICHHE METOJaMU TMoucka uHopmammu B cetd HHTepHeT, ymeHue
KPUTUYECKU OIIEHUBATh MH(OpMaIUIO, MOIyYEHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTepu30BaTh OOJIbIIME JaHHBIE, MPUBOJUTH MPUMEPHI
WCTOYHUKOB HMX TIOJyYeHUS] M  HAMpaBlICHUS HUCIOJIb30BAaHUA, yMEHHUE
KJIACCU(UIIMPOBAT, OCHOBHBIE 3aJaud aHajdu3a JaHHBIX (MPOTHO3WPOBAHUE,
KJIacCU(pUKaIus, KJIacTepU3alus, aHaIu3 OTKJIOHEHU), MMOHUMAaTh
NOCJIEI0BATEIbHOCTD PEIICHUS 3a/1a4 aHAJINW3a JAHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OYUCTKAa M OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TOCTPOEHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YaJIU3alMs JaHHBIX, MHTEPIPETALNS PE3yIbTaTOB;

NOHUMAHUE OCHOBHBIX NPHUHIIMIIOB YCTPOMCTBA W (PYHKUMOHUPOBAHUS
COBPEMEHHBIX CTAILIMOHAPHBIX U MOOUJIBHBIX KOMITBIOTEPOB, TEHAECHUUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHI;

BJIa/ICHUE HaBbIKaMHU pabOThl C ONEPALMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMHU ITPOTPaAMMHOT0 0OecIieYeHus AJI PELIeHHs Y4eOHbIX 3a]a4 110 BEIOpaHHON
crenuain3aluy;

HaJIM4KE MPEACTABICHUN O KOMIIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX MIPUHILIUIIAX OPTaHU3aLNUU U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTei, 00 OOImMMX MpUHIUINAX pPa3pabOTKH W (YHKIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHUM;

MOHUMAaHUE yrpo3 HHPOPMALIMOHHON 0€30MaCHOCTH, UCIIOIb30BAaHNUE METOIOB
U CPEICTB IMPOTUBOJCHUCTBHUS ITHUM yIrpo3aM, COOJIOJICHHE Mep Oe30IacHOCTH,
IPENOTBPAIAIONIMX HE3aKOHHOE PACIPOCTPAHEHHE IEPCOHAIBHBIX JaHHBIX,
coOto/ieHne TpeOOBaHUN TEXHUKHU O€30MacHOCTH M TUTHEHBl MpU padoTe C
KOMITBIOTEPAMHU U APYTUMU KOMIOHEHTaMH HU(PPOBOTO OKPYKEHHsI, [IOHUMAaHUE
IIPaBOBBIX OCHOB HCIIOJIb30BaHUS KOMIIBIOTEPHBIX IPOrpaMMm, 0a3 JaHHBIX U padOThI
B cetu UHTEpHET;

NOHMMAaHHE OCHOBHBIX TPHUHIMIOB JUCKPETU3AMU PA3NIUYHBIX BHUJIOB
uHpopMalu, yMEHHE OmnpeaAcssITh HHPOPMAIMOHHBIH O00BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax AUCKPETH3aluH,
YMEHUE OIPEAEISTh CPEAHIO0 CKOPOCTbh NEPEadut JaHHBIX, OLICHUBATh N3MEHEHHE
BpEMEHHM TMepefauyd MpuH H3MEHEHUH HWHGPOPMAIMOHHOTO O00BEMA HaHHBIX H
XapaKTepUCTHK KaHaJla CBA3H;



YMEHHUE HCIOJb30BaTh MPU PELIEHUM 33]1a4 CBOMCTBA MO3UIIMOHHON 3alUCH
YHUCe, AITOPUTMA IMOCTPOCHHUS 3alUCH YUCIIA B MIO3UIIMOHHON CUCTEME CUHUCIIECHUS
C 33JlaHHBIM OCHOBAHHUEM M IOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3aIHCh
ATOIO YMCJIA B TO3ULMOHHON CUCTEME CUUCIICHUS C 3a/IaHHBIM OCHOBAaHUEM, YMEHHE
BBITNIOJIHATH ApU(METUUECKUE ONEPALIMN B TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,;

YMEHHUE BBINOJHATH MPE0OpPa30BAHMS JIOTUYECKUX BBIPAXKEHHM, HCIIONb3YS
3aKOHBI aiNreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOPMAaJIbHBIX (hOpMax IO 3aJlaHHOM Tabnuie
UCTUHHOCTH, HUCCIIEN0BaTh O0OJacThb MCTUHHOCTH BBICKA3bIBaHUS, COJAEPIKAIIETO
IIEPEMEHHBIE, PEIIaTh HECIOKHBIE JIOTHYECKUE YPABHEHUSI U CUCTEMBI YPABHEHUM;

NOHMMaHUE O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM H TEKCTOBOM
uHbopMaluu (3aUCh YKMCEN B MO3UIIMOHHON CHCTEME CUHCICHUS, HaXOKJICHUE
BCEX MPOCTHIX YHMCEJ B 3aJaHHOM JIMara3oHe, 00paboTKa MHOTOpa3psIAHbIX LEIbIX
YKCell, aHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTUX), AITOPUTMOB IOUCKA U COPTUPOBKH,
YMEHUE ONpPENENATh CI0XKHOCTh HM3Y4aeMbIX B Kypce Oa30BBIX aJTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIE
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CJIOKHOCTH JUISl PELICHMSI OJJHOM 3a7a4H;

BJIQJICHUE YHUBEPCAIBHBIM S3BIKOM IPOrPaMMHUPOBAHUS BBICOKOT'O YPOBHS
(Python, Java, C++, C#), mnpencrtaBieHHsMH O O0a30BBIX THIAX JTaHHBIX |
CTPYKTypax JaHHBIX, YMEHHUE HCIOJb30BaTh OCHOBHBIE  YHPABIIAIOIINE
KOHCTPYKLMH, YMEHHUE OCYIIECTBIATh AHAIN3 NPEIJIOKEHHOM IPOTrpaMMBbI:
OTIPENENATh PEe3yJIbTaThl padOThl IPOrpaMMBbl NPU 3aJAHHBIX MCXOJHBIX JTAHHBIX,
ONpPENENATh, NPU KAKUX HCXOJHBIX JaHHBIX BO3MOXXHO ITOJIyYEHHE YKA3aHHBIX
pE3yNbTaTOB, BBIABIATH JAHHbBIE, KOTOPbIE MOTYT IMPHUBECTH K OLIMOKE B padoTe
porpamMmmsl, (GOPMYJIMPOBATh NPEII0KEHUS M0 YITYUIIEHUIO POTPAMMHOIO KOJIa;

YMEHUE CO3/1aBaTh CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE JOKYMEHTBI U
JEMOHCTPALIMOHHBIE MaTEPUAJIBI C UCIOJIB30BAHMEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAMMHBIX CPEICTB U O0JIAYHBIX CEPBUCOB;

YMEHHUE UCTOJb30BaTh AJEKTPOHHbBIE TAOIUIIbI JJIsl aHATIM3a, IPEICTABICHUS U
00pabOTKM JaHHBIX (BKJIIOYasi BHIYMCIEHHE CYMMBbl, CPEIHETO0 apu(PMETHUECKOTO,
HauOONbIIEr0O UM HAUMEHBLIET0 3HAYEHUN, peElIeHHe YypaBHEHUHM, BBIOOP
ONTUMAJBHOIO  pEIIeHHs, MoAdOp JHMHMM  TpEHAa, pelleHue  3ajad
MIPOTHO3UPOBAHUS).

B npouecce uzyuenus kypca MHGOpPMATHKU YriyOJE€HHOrO ypoBHS 6 11
Kacce 00y4yarouMMucs Oy IyT JOCTUTHYTHI CIeAYIOIINE MTPeIMETHBIE Pe3yIbTaThI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJBI, JOMYCKAIOLIME OJHO3HAYHOE
JEKOJUPOBaHUE COooOImeHnid (MpedUKCHBIC KOJbI), HCIOIh30BaTh MPOCTEUININE
KOJIbl, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh U UCIIPABIISATH OIIMOKU MPH Mepenaye



JaHHBIX, CTPOUTH KOJ, 00ECIEeYMBAIOUINI HAUMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUINHY COOOILIEHUs TMPH HU3BECTHOM YacTOT€ CHMBOJIOB, MOSCHATH MPUHIUIIBI
paboTHI POCTHIX AITOPUTMOB CXKATHSI TAHHBIX;

yMEHHUE pelllaTh alrOpUTMHUYECKHUE 3a/aud, CBSA3aHHBIE C aHAIM30M rpadoB
(3371241 TOCTPOEHUSI ONTUMAJIBHOTO ITyTH MEXKy BeplIMHamMu rpada, ornpeaeeHus
KOJIMYECTBA  PA3IMYHBIX MyTed MEXIy BEpIIMHAMH OPHUEHTHUPOBAHHOTO
AIMKJINYECKOTo rpada), yMeHre UCIOIb30BaTh JEPEBbs IPH aHATIN3€ U TOCTPOCHUN
KOJIOB W JUIsSl IPEJICTAaBIICHUsI apu(PMETUUECKUX BBIPAKEHUHN, TIPU PEUICHUU 3a]1ay
MOMCKa U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3a]aHHOMY aJITOPUTMY,
pa3pabaThiBaTh 1 OOOCHOBBIBATH BHIUTPHILIHYIO CTPATETUIO UTPHI;

yMEHHE pa3padaTbiBaTh W PEANIM30BBIBATH B BHUAE NporpamMMm 0a3oBbIC
aJITOPUTMBI, YMEHHUE HCIOJB30BaTh B MPOrpPaMMax JaHHbIE PA3IUYHBIX TUIIOB C
y4€TOM OrpaHMUYEHUI Ha Juana3oH MX BO3MOKHBIX 3HAUEHUHM, NMPUMEHSTH IpU
pELICHNN 3a/1a4 CTPYKTYpbI JaHHBIX (CIIHUCKH, CIIOBapH, CTEKU, OUEpPEH, IEPEBBS),
UCIIONB30BaTh 0a30BbIE OMEpalid CO CTPYKTypaMH JQHHBIX, HPUMEHSTH
CTaHJIaPTHBIE U COOCTBEHHBIC MOAMPOTPAMMBI JIJIs1 00paOOTKH YHCIOBBIX TaHHBIX
CHUMBOJIBHBIX CTPOK, HCIOJB30BaTh MNpPH pa3padOTKe NporpamMMm OUOIHOTEKH
HOJIpPOrpaMM, 3HaThb (YHKUMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAJIbHBIX
CPEICTB Cpelbl pa3pabOoTKH, YMEHUE UCTI0Ib30BaTh CPEACTBA OTIAIKHU IPOTPAMM B
cpele MporpaMMHUPOBAHUS, YMEHUE IOKyMEHTHUPOBATH IPOTPAMMEI;

YMEHHE CO37aBaTh BEO-CTPAHUIIBI;

BJIa/ICHNE OCHOBHBIMU CBEJCHUAMU 0 0a3ax JaHHBIX, UX CTPYKTYpE, CPEACTBaX
co37aHusl U paboOThl C HUMH, YMEHUE HCIIOJIb30BaTh TAOJIUYHBIC (PENSILIMOHHBIC)
0a3bl TaHHBIX (COCTABIIATH 3aIpPOCHl B 0a3ax JaHHBIX, BHINOJIHATH COPTUPOBKY U
MOUCK 3amuceid B 0a3ze JaHHBIX, HAIMOJHATH pa3paboTaHHyr 0a3y HaHHBIX) U
CTIPaBOYHBIE CHCTEMBI,

YMEHHE HCIO0JIb30BaTh KOMIIBIOTEPHO-MAaTEMaTUUECKUE MOJIENN JJI aHaInu3a
00BEKTOB U MPOLIECCOB: (OPMYIINPOBATH 1I€JIb MOJEIUPOBAHMSL, BBIMOIHITH aHAJIN3
pe3yNbTaTOB, TMOJYYCHHBIX B XOJ€ MOJCIUPOBAHMS, OIICHHBATh COOTBETCTBHE
MOJIETI MOJIEHUPYeMOMYy OOBEKTYy WM TPOIeCcCy, MPEACTaBIATh Pe3yJbTaThl
MOJICTTUPOBAHUS B HATJISITHOM BUJIC;,

YMEHHE OpraHU30BBIBATH JIMYHOE HH(OPMALMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3JIMYHBIX CPEACTB LHU(MPPOBBIX TEXHOJOTUN, TOHUMaHUE
BO3MOXXHOCTEH LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIyT, IH(PPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB pa0bOThI, BO3MOKHOCTEH M OTpaHUYEHUs
IPUMEHEHHUSI TEXHOJOTHM MCKYCCTBEHHOIO MHTEJIEKTa B Pa3IMYHBIX 00JaCTAX,
HAJIMYUE TMPEJCTaBICHUH O Kpyre peliaeMbx 3a7ad MAaIIuHHOrO OO0y4YeHUs
(pacnio3HaBaHMs, KIaCCU(PHUKAIMU U MPOTHO3WPOBAHMS) HAJMYUE MPEICTaBICHUN



00  WCHONB30BaHMM  HWH(POPMAIMOHHBIX  TEXHOJOTMH B Pa3IMYHBIX
npo(hecCHOHANBHBIX Chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Konrposbnusie IIpakrnyeckue
MPOrpamMmbl Bcero o0pa3oBaTeIbHbIE
padoThI padoThI
pecypchbl
Paznea 1. liIndpoBasi rpaMOTHOCTD
11 Kommnsrorep - yHuBepcanbHOE YCTPOUCTBO 6 0 0
' 00pabOTKH JaHHBIX
1.2 [Tporpammuoe obecnieueHmne 0
1.3 KommnbrorepHsie cetn 0
1.4 WNudopmannonnas 6€30macHOCTb 0
Hroro no pazneny 24
Paznen 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
[IpencraBnenue nHGpoOpMaLnu B
2.1 per opvan 19 0 2
KOMITbIOTEpE
2.2 OcHOBBI aNreOphl JOTUKU 14 0 1
2.3 Komnbrotepnas apudmernka 7 0 1
Hroro mo pazneny 40
Pasnen 3. AnropuT™Mbl M1 IPOrpaMMHUpPOBaHHUe
3.1 BBenenne B mporpaMMupoBaHue 16 0 3
3.2 BcnomorarenbHble anropuTMBl 0 4
3.3 YucieHHbIE METOIBI 0 3
AAroputMbl 00pabOTKH CUMBOJIBHBIX
3.4 P P 5 0 3

MaHHBIX




3.5 Anroput™mbl 00pabOTKH MacCHBOB 10 9
Hroro mo pazaeny 44
Pasnen 4. UndpopMannoHHbIe TEXHOJIOTHH

4.1 \ O6paboTKa TEKCTOBBIX JOKYMEHTOB

4.2 ‘ AHanu3 TaHHBIX
Utoro no pazneny 14
PeszepBHoe Bpemst 14 0
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 38




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM uugposbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBBI MH(P)OPMATHKH
11 WNndopmanus n napopmarioHHbe 10 0 4
IIPOIIECCHI
1.2 MopenupoBaHue 8 0 2
Wroro mo pazneny 18
Paznen 2. AaroputMbl 4 NIpOrpaMMHpPOBAHUE
2.1 DNeMEHTHI TEOPUH AJITOPUTMOB 6 0 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 0 11
53 OCHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO 16 0 5
POrpaMMHPOBAHHUS
Wroro mo pazneny 50
Pasnen 3. UndpopMannoHHbIe TEXHOJIOTHH
31 KoMmnbroTepHO-MareMaTnaecKkoe 8 0 4
MOJICITUPOBAHHE
3.2 ba3n1 manHbBIX 10 0 4
3.3 Be6-caiiTe 14 0 4
3.4 KomnbsrotepHas rpadpuka 8 0 5
3.5 3D-monenupoBaHme 8 0 3
Uroro mo pazneny 48




PesepBHOe Bpemst

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

43




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

- Uadopmaruka (B 2 wactsx), 10 kmacc/ [omsxor K.1O., Epemun E.A.,
OO61ecTBO ¢ orpaHndeHHON 0TBeTCTBEHHOCThIO « BMHOM. Jlaboparopus
3HaHUI»; AKkuuoHepHoe odmecTBo «M3narensctBo «lIpocBemenuey

- Uadopmaruka (B 2 wactsx), 11 xkmacc/ [omsxor K.1O., Epemun E.A.,
OO61ecTBO ¢ orpaHndeHHON 0TBeTCTBEHHOCThIO « BMHOM. JIaboparopus
3HaHuI»; AKkmoHepHoe obuiecTBo «M3aarenscTBo «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Meroanueckoe mocoOue Juisl yYuTeNsl K 3aBepLICHHOM MPeIMETHOMN JINHUN
yueoHukoB «MabopmaTtukay nis 10—11 kmaccoB 061eo0pa3oBaTeIbHbBIX
yupexaeHuil (yriryonensasiii ypoenb) ABtopsl: K. 0. ITomskos, E. A.
Epemun BUHOM. JlabopaTopus 3HaHUI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://kpolyakov.spb.ru/
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