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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3ysbTaram
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOLIETO
oOpazoBanusi, npencraBieHubix B PI'OC COO, a takxke ¢enepaibHOl paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma o nndopmaTrke 1a&T NpeACcTaBICHHUE O EJIsIX, 001Iel cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YU€OHOT 0 NpemeTa
«Mapopmarukay Ha yriIyOJIEHHOM YpPOBHE, YCTaHABIMBAET O00sA3aTelIbHOE
PEeIMETHOE COJepKaHUEe, PEyCMAaTPUBAET €ro CTPYKTYPHPOBAHUE IO pa3zesiaMm
U TeMaM Kypca, ONpeAeNsieT paclpeesieHue ero mno kiaccaM (rogaM HU3ydeHwus),
Na€T MpPUMEPHOE paclpesesieHue Y4eOHbIX YacoB MO TEMAaTHUYECKUM pa3JesaM
Kypca M pEeKOMEHIyemylo (MpUMEpHYI0) TOCIEAOBATEIBHOCTh MX HM3YYEHHUS C
yu4€TOM MEXIIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3CH, JOTHKH Yy4eOHOTO
MpoIIeCcCca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

[TporpamMMma 1o nH(pOpMaTHKE ONpPEAEIIIeT KOIUUYECTBEHHbIE U KaUeCTBEHHBIE
XapaKTEPUCTUKU Y4EOHOro Marepuaia Jisl KakJI0ro rojla M3y4eHus, B TOM YHCIIe
JUISL COJIEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTaluu oOyuaromuxcs, BCEPOCCUUCKUX MIPOBEPOYHBIX pabor,
roCyapCTBEeHHON UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopmaTuke sIBISIETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX NporpaMM U Y4eOHUKOB,
MOYPOYHOTO TJIAHUPOBAHUS KypCa YUUTETIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAyYHOW JOUCUWIUIMHBI, HW3ydaromei
3aKOHOMEPHOCTH MPOTEKAHUsI M BO3MOXKHOCTH aBTOMAaTHU3aIMU WH(POPMAIMOHHBIX
IPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE  00IacT  TMpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
WHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIMAIBHYIO Chepy;

MEXIUCITUIUTMHAPHBIN ~ Xapaktep HWHQOpMAaTHKH ©  HWHPOPMAITMOHHOM
JESITEIIbHOCTH.

Kypc uHbopmaThku Ajis ypoBHS CpeIHEro oO0IIero oOpa3oBaHUS SBISETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
UHPOPMATUKA U WH(DOPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha CoJiepKaHue Kypca MH(OOPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TMOCTOSHHOTO  MPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPETAlNI0 U 0000IIeHNe
ATOTO OIBITA.

PesynpTaThl  yriayOia€HHOrO ypoOBHS HM3y4eHHMs ydyeOHOTO MpeameTa
«Uudopmartukay OpUEHTHPOBAHBI HA TIOJYyYEHHUE KOMIIETEHTHOCTEH IS



nocyienyromnein npoecCHoHaNTbHON JESITEIbHOCTH Kak B paMKax JTaHHOU
MPEIMETHON 00JIaCTH, TaK U B CMEXHBIX C Hell o0acTsax. OHU BKIIFOYAIOT B CeOS:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSL JaHHas MpeAMeTHas 00JacTh, PAaclO3HaBaHUE COOTBETCTBYIOIIMX WM
MPU3HAKOB U B3aMMOCBSI3€H, CIIOCOOHOCTh IEMOHCTPUPOBATH PA3IUUYHbIC TOAXOIbI
K U3YYEHUIO SIBJICHUI, XapaKTEpPHBIX JJI1 U3y4aeMOU PeIMETHON 00JIacTH;

YyMEHHE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUYECKUE 3ajayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHMS METOJAOB M HMHCTPYMEHTapusi JaHHOU
peIMeTHON 00J1acTH;

HaJIM4ME TPEACTABICHUN O JaHHOW MPEAMETHOW 00JIACTHM KaK IIEJIOCTHOM
TEOpUU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3SX CO CMEXHBIMU 00JACTIMHU
3HAHUU.

B pamkax yriny06i€HHOro ypoBHSI U3yueHUs MH(MOpMATHKU 00ecreuynBaeTCs
[eJICHANPaBJICHHAs] TIOJITOTOBKA OOYYaroNIMXCsl K MPOJOKEHUIO 00pa3oBaHUs B
OpraHu3aluiax  MOpo(ecCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBS3AHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBbl M TEXHOJOTHU, MOOWIIbHBIE CHUCTEMbl W CETH, OOJbIINE JaHHBIE W
MalIMHHOE OO0Yy4YeHUE, TMPOMBINIJICHHBIM WHTEPHET BEIICH, WCKYCCTBEHHBIN
WHTEJIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TEXHOJIOTUU, CHUCTEMbI paCIpeeIEHHOTO peecTpa, TEXHOJIOTUU BHUPTYyaIbHOW U
JIOTIOJTHEHHOM PEeajbHOCTEM.

OcHoBHasi 1enb u3ydeHusi yuyeOHoro mnpenmera «WHdopmatukay Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUEeHHE
JaTbHEUIIET0 Pa3BUTHS WH(POPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocs, ero
TOTOBHOCTH K JKM3HHU B YCIIOBHSIX pa3BUBAIOLIErocsi HHHOPMAIIMOHHOTO O0IIeCTBa
M BO3paCTalolleil KOHKYPEHUMU Ha phIHKE Tpyaa. B CBA3M ¢ 3TUM H3ydyeHUE
uHpopmatuku B 10—11 xmaccax goMKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHUMaHUU POJHU
uHpopmatrku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(OPMHPOBAHHOCTh YMEHHMM pa3an4ath (akThl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh HX CBSI3b C KPUTEPUSMH OIEHUBAHUA U CBS3b
KPUTEPUEB C ONPEIEIEHHON CUCTEMOM IEHHOCTEN, ITPOBEPATH HA IOCTOBEPHOCTD U
00001maTh nHpOpMaIHIo;

cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTM Ha HW3Hb 4YeJIOBEKa B OOIIECTBE, IMOHUMAHWE COIMAIBHOTO,
DKOHOMHYECKOTO, MOIUTUYECKOTO, KYJIbTYPHOIO, HOPUAUYECKOrO, HPHUPOIHOTO,



PrOHOMUYECKOTO,  MEIULMUHCKOTO U (PU3HOJIOTMUYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

NPUHATHE MPABOBBIX U 3TUYECKUX ACTEKTOB MH(OPMALIMOHHBIX TEXHOJIOTUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3IAHUE U MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOCTpaHEeHHE HH(OpMAIUY;

CO3JaHHE YCIIOBUW JJIsi pa3BUTHUS HABBIKOB y4EOHOM, MPOEKTHOM, HAy4HO-
UCCJIEI0OBATENBLCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMM OOYYArOIIUXCS K
CaMOpPa3BUTHIO.

B conepxxanuu ydeOHoro mpeametra «MHopmaTuka» BBIACIAIOTCS YEThIPE
TEMaTUYECKUX pa3zelia.

Pasznen «LludpoBasi rpamMoOTHOCTH» NOCBAIIEH BOINPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHs, BKIHOYas
KOMIIBIOTEPHBIE CETH, UCIOJIb30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu VIHTepHET W WCIOJIB30BAHHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermyeckue OCHOBbI HH(pOpPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIA anmapaT WH(QOPMATUKH, BOIPOCHl KOJUPOBAHUS HWH(MOpMALUH,
U3MepeHuss MHOOPMAIIMOHHOTO 00BhEMa JIAaHHBIX, OCHOBBI aJIreOphl JIOTUKH U
KOMITBIOTEPHOI'O MOZAEIINPOBAHUS.

Paznen «AJaropurMbl M NPOrpaMMHpPOBAaHMeE) HAIPaBJIEH Ha pa3BUTHUE
AITOPUTMHYECKOTO MBILIUICHHS, pa3padOTKy ajJrOPUTMOB U OLICHKY MX CJIOKHOCTH,
(GopMHpOBaHNE HABBIKOB pealii3alliyd MPOrpaMM Ha S3bIKax MPOrpaMMHpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTHM, pPEalM30BaHHBIX B IPHUKIATHBIX
POrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHalIu3a
JAHHBIX, HUCIOJb30BAaHUIO 0a3 JaHHBIX U JJIEKTPOHHBIX TAONHULl NIJS pEIICHHUs
NPUKJIAAHBIX 337a4.

B npuBenénHoM nanee coaepxkanHuu ydyeOHoro npeameta «MHbopmarrka
KYPCUBOM BBbIJI€JICHBI JOMOJTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOST B 00513aTEIBHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBITb MPEAJIOKEHBI JIJISI U3YUYEHUS! OTAEIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YJarOITUMCH.

VYrinyOnéHHbIE ypoBEHb U3y4e€HHUS HH(POPMATUKH PpPEKOMEHAYyeTcs IUis
TEXHOJIOTUYECKOT0  MpO(QuUisi, OPUEHTUPOBAHHOIO HAa  HWHXKEHEPHYIO U
UHOOPMAIMOHHYIO C(epbl ACATENbHOCTUA. YTIYOJEHHBIA YpPOBEHb HW3Y4YEHUS
UH(GOPMATUKNA OOECIIEUYNBAET: MOJATOTOBKY OOYUYaIOIIUXCs, OPUCHTHPOBAHHBIX Ha
CHELMATBHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHMM M HHXXEHEPHBIE
CHELUATbHOCTH, YYacTHE B IPOEKTHOM M HCCIEN0BATEIbCKON JIESTEIBHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HAMNpPAaBICHUSIMU OTpacid HMHGOPMAIIMOHHO-



KOMMYHUKAITMOHHBIX TEXHOJIOTUH, TOATOTOBKY K YYaCTHIO B OJIUMITHA/IAX U Cllade
EnuHoro rocyapcTBEHHOTO dK3aMeHa o HH(pOpMaTHKeE.

[TocnemoBaTeTbHOCTh W3YYEHHUS TEM B TIpeneiax OJHOTO roaa oOydeHHs
MOXXET OBITh HM3MCHEHA 10 YCMOTPCHHMIO YYHTENIS TPH ITIOJITOTOBKE padoucit
IIPOrPaMMBI U TIOYPOYHOT'O TIJIAHUPOBAHHSL.

OO11ee YnCII0 YacoB, pEKOMEHAOBAHHBIX ISl U3YYeHUS UHPOPMATUKU — 272
yaca: B 10 ximacce — 136 yacoB (4 4aca B Heneno), B 11 kimacce — 136 vacoB (4 gaca
B HEJICITIO).



COJEPXXAHME OBYUYEHUA

10 KUIACC

udpoBasi rpaMOTHOCTH

TpebGoBaHus TEXHUKN 0€30MACHOCTH M TUTHEHBI TP Pab0Te C KOMITHIOTEPAMHU
U IPYTUMH KOMIIOHEHTaMH IIU(PPOBOTO OKPY>KECHHUSI.

[TpuHIUTIBI paOOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢don HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSHHAs W JOJATOBpeMeHHas mamsATb. OOMEH JaHHBIMH C
TOMONIBI0 KUH. KOHTpOIIIEps BHEMIHUX YCTPOUCTB. IIpsAMON 1OCTYyN K ITaMsITH.

OCHOBHBIE  TEHJICHIMA  DPa3BUTUS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapannenbHbie BIUUCIEHUS. MHOTOMpOLeccopHble cucTEMBbI. CyIIEepKOMIBIOTEPBI.
Pacnipenenénnpie BBIUUCIUTEIBHBIE CHUCTEMBI M 00paOOTKa OONBIIMX JaHHBIX.
MoOusibHbIE TH(PPOBBIE YCTPOKMCTBA U UX POJIb B KOMMYHUKalMsIX. BcTpoeHHbIe
KOMITbIOTEPBI. MUKPOKOHTpOIUIEphl. POOOTH3MpPOBAHHBIE TPOU3BOICTBA.

[IporpammHoOe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUCTeM. Bubl
porpaMMHOro oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpamMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucteMHoe mnporpamMmHoe oOecrieueHue. OnepalioOHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpoiicTB. MHCTasiuuss W JAEUMHCTAUIALUSA  OPOTPAMMHOIO
obecrniedeHusl.

daitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (ailjoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haios.

[IporpammHoe obecrnieuenue. JInieH3npoBaHue MPOrpaMMHOIO 0OECIICUEHUSI
u 1 poBbIX pecypcoB. [IponpuerapHoe u cBOOOIHOE IPOrPaMMHOE 0OECTIEUEHHUE.
KomMmepueckoe 1 HeKoMMEpUYECKO€e NCII0JIb30BaHNE IPOTPaMMHOT0 00eCTiedeHUsI 1
upoBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABJIMBAEMas 3aKOHOMATEIHCTBOM
Poccuitickonn @enepanu 3a HENPABOMEPHOE HCIOJIB30BAHUE MPOTPAMMHOTO
oOecrieueHus: U HU(POBBIX PECYPCOB.

[IpUHIMIIBI IOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CereBblie npotokonbl. Cets UHTEpHET. Anpecauns B cetu MuTepHet. [IpoTokoib
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Paznenenue IP-cetm Ha mojceTw ¢ moMomibl0 Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [loslydyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3U C y3i10M ceTth. OmnpeaeneHue mapiipyTa JBHXKEHUS
ITAKETOB.

Buast  pestensHoctTh B cetw  Uutepner. CepBuchl  HMHTepHeTa.
["eoundopmanmoHHbie CUCTEMBI. | €0JIOKAlIMOHHBIE CEPBUCHI PEAIbBHOIO BPEMEHU
(HanpuMmep, JIOKalMs MOOWJIBHBIX TEIe(POHOB, OMpPENETICHUE 3arpyKEHHOCTH
aBTOMAruCTpajeii), MHTEPHET-TOPTOBIIS, OpOHUPOBAHUE OUIIETOB ¥ TOCTHHHUII.



['ocynapcTBeHHBIE 3JIEKTPOHHBIE CEPBUCHI U yciIyrd. CoLMaNbHBIE CETH —
OpraHu3alus KOJUICKTUBHOTO B3aWMOJEWUCTBUS W oOMeHa maHHBIMU. (CeTeBoii
ATHKET: TpaBWja TOBEACHUs B KubepmpocTpaHctse. [IpobieMa moamuHHOCTH
nosryueHHOU nHpopmannuu. OTKpbITbIE 00pa30BaTENbHbBIE PECYPCHI.

TexHOreHHple M SKOHOMHYECKHE YTpO3bl, CBS3aHHBIC C MCIIOJIB30BAaHUEM
UH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrui. OOmme mpoOyieMbl 3aluThl
uHbopMaluu 1 nHpopMannoHHOU 6e3omacHocT. CpeacTBa 3auThl HHPOPMAITUU
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATU3UPOBAHHBIX HHPOPMAITMOHHBIX
cucremax. [IpaBoBoe obecrieueHre HHOOPMALIMOHHONW OE30IACHOCTH.

[IpenoTBpanieHUe  HECAaHKIMOHMPOBAHHOTO  JOCTyna K  JINYHOU
KOH(HIeHIIMATbHON MH(OpMalUK, XpaHSAUIEHCs Ha MEPCOHATIbHOM KOMIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue U CrocoObl
OOpbObI ¢ HUM. AHTUBUpPYCHBIE mporpammbl. OpraHu3anusi JUYHOTO apxuBa
uHpopManuu. PezepsHoe konupoBanue. [laponpHas 3amura apxusa.

[udpoBanne naHHbiX. CUMMETPUYHBIE W HECUMMETPUYHBIE IIHQPBHIL.
[udper npoctoir 3amensl. [ludpp Lesaps. [udp Buxkenepa. Anroputm
mmdpoBanusi RSA.

Teopernyeckune 0CHOBBI HH(POPMATHKH

Nudopmanus, nanasle u 3HaHusd. MHpopmannoHHble MpoLecckl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepblBHBIE M JTUCKPETHbIE BEJIWYUMHBI W CUTHaIBL. HeobxoaumocThb
JUCKpeTH3alui MHGPOpMaluy, NpeJHa3HAUeHHOM Ui XpaHeHMs, Mepefadd u
00paboTKH B IIUGPOBBIX CUCTEMAX.

JIBonuHoe KoaupoBaHHWE. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOBI.
JlexoaupoBaHue COOOIIEHMI, 3aITMCAHHBIX C MOMOLIBI0 HEPABHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHHe OJHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Equnaunbl n3mepenns koiaudectBa nHGopManuu. AndaBUTHBINA TOIX0J K
OIICHKE KOJIMYeCTBa MH(POPMAIIUH.

Cucrembl cumcinenus. Pa3BépHyTas 3amuch UENbIX UM APOOHBIX YHCEN B
NO3ULIMOHHON cucTteMe cuuciieHus. CBOWCTBa MO3ULIMOHHOM 3alUCU  YuCcha:
KOJIMYECTBO UG B 3alUCH, MIPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCJIEHHA. AJITOPUTM MEPEBOAA LIEJIOT0 Yucia U3 P-U4HON CHCTEMBI CUMCIIEHUS B
JECATUYHYI0. AJTOpPUTM MepeBoja KOHEYHOM P-M4HON OpoOu B NECATUUHYIO.
AJNTOPUTM IepeBO/Ia 1IEJIOr0 YKCIIa U3 IECITUYHON CUCTEMBI CUMCIICHUSI B P-HUHYIO.
[lepeBosi KOHEUHOU JecATUYHOU ApoOu B P-uuHyro. /IBoMuHas, BOCbMEpUYHAS U
HIECTHAIIATEpPUYHAS. CUCTEMbI CUUCIICHHS, CBA3h MEXAY HUMHU. Apu(MeTHUECKHe
omnepalyy B MO3UIMOHHBIX CHUCTEMAaxX CUUCIEHUS. TpOWYHAs ypaBHOBEIICHHAsS
CUCTEMA CUHCIICHUA. [[BOMUHO-AECATUUHAS CUCTEMA CUUCIICHUS.



KomupoBanue TtexcroB. KomumpoBka ASCIl. OpnobGailTHBIE KOIUPOBKH.
Cranmapt UNICODE. Kommpoka UTF-8. Ormpenenenue HHPOPMAIIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  u3zoOpaxkenuit. OueHka  UHGOPMAIMOHHOTO  00BEMaA
rpaduyuecKux JaHHBIX MPHU 33JJaHHBIX pa3pelieHuH U TyOrHe KOJUPOBaHUS 1[BETA.
[{BetoBbie Monenu. BekTopHoe komupoBanue. Popmatbl rpadudeckux (ailios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMALMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IIPU 33IaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUsS. BbIckasbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI1€CTBOBaHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOmuibl UCTUHHOCTU. JlorMueckue BBIPAKECHUS.
Jlormueckue TtoxnecTa. Jloka3aTenbCTBO JIOTMUECKHX TOXKIAECTB € IOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepalyy U onepaluy HaJl MHOKECTBaMHU.

3aKkoHbI anreOpbl JIOTHMKUA. OJKBUBAJICHTHBIE MPEOOpa30BaHUS JIOTUYECKHUX
BbIpakeHUU. Jlornueckue ypaBHEHHsI 1 CUCTEMBI YPABHEHHM.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GyHKIMIA OT KOJIMYECTBA apryMeHTOB. [1oyHbIe CUCTEMBI TOTUUECKUX (DYHKITHMA.

Kanonnueckne  gopmbl  normueckux  BolpaxkeHuidl.  CoBepIICHHbBIE
JIU3BbIOHKTUBHBIE W KOHBIOHKTUBHBIE HOpPMaJibHbIE (POPMBI, QJITOPUTMBI HX
MOCTPOCHMUSI IO TaOJIUIIE UCTUHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHoropa3psaneii cymmarop. IloctpoeHne cxeM Ha JIOTUYECKHX JJIEMEHTax IO
3aIaHHOMY JIOTUYECKOMY BBIPQKEHHIO. 3allUCh JIOTUYECKOTO BBIPAXKEHUS MO
JIOTUYECKOMN CXEME.

[IpencraBnenne HENbIX YUCET B MaMATH KOMIIbIOTEpa. OrpaHU4YeHHOCTH
JAarna3oHa 4YUCeNl MPU OrPaHMYCHUU KOJudecTBa paspsaoB. llepenonHeHue
pa3psIHONM CeTKH. be33HakoBbIE M 3HAKOBBIC JAaHHBIC. 3HAKOBBIM OUT. JIBOMYIHBIH
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBLHBIX YUCET.

[TobutoBbie norumyeckue omnepauuu. Jlornyeckuid, apupMeTUyecKUil Hu
nukanaeckuit  casuru. [lludpoBanue ¢ mnomompl0o TOOMTOBOM — omeparuu
«uckimovaromee NI ».

[IpencraBiieHrie BEIIECTBEHHBIX YKCEN B MaMiITH KOMIBIOTEpA. 3HAualas
4acTh M MOPSAJOK uKcia. Jlnana3oH 3HaYeHUM BelleCTBEHHBIX uucen. [Ipobiemsl
XpPAHEHUsI BEIIECTBEHHBIX YHUCEJ, CBS3aHHBIE C OIPAHUYCHHEM KOJIHMYECTBA
pa3psaoB. BpInosiHEHME omnepannii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OIIMOOK TIPH BBIYUCIICHUSX.

AJITOPUTMBI M MIPOrPAMMMPOBAHME



Omnpenenenne BO3MOXKHBIX PE3yJbTaTOB pabOThl MPOCTEHIINX aIrOPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrnpexaeneHue
UCXOAHBIX TAHHBIX, IPU KOTOPHIX aJTOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbel peuieHus 3axad Ha KommbloTepe. MHCTpyMeHTalbHBIE CpEICTBA:
TPaHCIATOP, OTJIaAYuK, mnpo@uiupoBUMK. KoMnuisuus u HHTeprpeTanus
nporpamMm. BupTyanbHble MalllUHBI.

WuterpupoBanHas cpeaa pa3paboTku. MeToasl OTIaAKH — MPOTPAMM.
Hcnonb3zoBanue TpaccupoBouHbIX Tabnui. Otnagounbii BeiBOA. [lomarosoe
BBITIOJTHEHUE MTporpaMmbl. Touku octaHoBa. [IpocMoTp 3HaUeHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl gaHHBIX:
LIEJIOUYKCIICHHBIE, BEILIECTBEHHBIE, CHMBOJIbHBIE, JIOTH4YecKHe. BeTBnenus. CiaoxHbIe
ycnoBusi. Lukibel ¢ ycnoBuem. Llukibl mo mnepemeHHon. B3anmo3zameHSIeMOCTb
pa3MyHBIX BUIOB I1UKIOB. IHBapmanT 1mukna. CocTaBieHME LHMKIA C
UCITOJIb30BAaHUEM 3apaHee ONPEAEIEHHOTO MHBAPUAHTA [IUKJIA.

JloxymenTupoBanue nporpamm. Mcrnons3oBanne kommeHTapues. lloaroroska
ONMCAHU NPOrPAMMBI M1 HHCTPYKIIHUH JUJIS ITOJIb30BATEINS.

AnropuTMBl 00pabOTKM HATypalbHBIX YKCEJ, 3aIMCAHHBIX B MO3WLMOHHBIX
CUCTEMax CYMCIICHUS: pa30uMeHue 3amucu 4Hcia Ha OTAENbHbIE LUQPHI,
HaXO0XJIE€HWE CYMMbl M TPOU3BENEHUS LUQp, HAXOXKIECHUE MaKCUMaIbHON
(MUHUMAaTBHOW ) LIUGPHI.

HaxoxnaeHnue Bcex MpOCTBIX YMCEI B 3aJaHHOM AuariaszoHe. [IpencraBiienue
Yrciia B BUJIe HA0Opa MPOCTHIX COMHOXKUTENEH. ANTOpUTM OBICTPOTO BO3BEIECHUS B
CTEIICHb.

OOpaboTKa JaHHBIX, XpaHAIuxcs B (aitnax. TekcToBbie u TBOMYHBIC (Dailiibl.
daitnoBele nepeMeHHbIe ((pailioBbie ykazaTenn). Yrenue u3 Qaitna. 3anuch B daidi.

Pa3buenue 3anaun Ha noazanauu. [lognporpammel (Tponeayphl U GyHKITUN).
Pexypcus. PexypcuBHbie 00bekThl ((hpaktansi). PekypcuBHBIC Mpolenypbl u
¢bynkun. Mcnonb30Banue cTeKka Al OpraHu3alii peKypCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOIMOTEKH SA3bIKA MPOTrpaMMHUPOBAHUS.
[loaxntoueHne  OMOIMOTEK  MOAIPOrpaMM  CTOPOHHUX  IPOU3BOJMUTEINECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Uucnennsie MeToibl. TouHOE U MPpUOTMHKEHHOE pelieHus 3a1aun. YuciaeHHbIe
METOJIbl PELICHUs] ypaBHEHUN: METoJA mepedopa, METOJ MOJIOBUHHOTO JEJICHUS.
[TpubnmxEHHOE BBIUMCICHUE JIMH KPUBBIX. Bbruucienue miomaaet ouryp c
MOMOIIbIO YHUCJIEHHBIX METOAOB (METOJ MPSIMOYTOJbHUKOB, METOJl Tpareuui).
[Tonck wmakcumyma (MHUHMMYMa) QYHKIMA OJHOM MEPEeMEHHONW METOAO0M
IIOJIOBUHHOTO JEJIEHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBaHUS JJisi 0OpaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKU



CUMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBA TMOSIBICHUM CHMBOJIA B CTpPOKE,
pa3z0ueHne CTPOKH Ha CJI0BA MO MPOOETHHBIM CUMBOJIaM, TIOMCK TIOJICTPOKH BHYTPH
JTAaHHOM CTPOKH, 3aMEHA HalJICHHOM MOJICTPOKHU Ha APYTYIO CTPOKY. [ 'eHepanus Bcex
CJIOB B HEKOTOpOM alipaBUTE, YAOBICTBOPSIOMIMX 3aJaHHBIM OTPAHUUYCHUSIM.
[IpeoOpa3zoBaHue YnCiia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBpl W TOCIEAOBATEIBHOCTH YHCEN. BbamcieHne 0000MEHHBIX
XapaKTepUCTHUK 3JIEMEHTOB MACCUBA WJIM YUCJIOBOU MOCIEA0BATEILHOCTH (CYMMBI,
MPOU3BEJCHUS, CpeHEro apu(pMEeTUYEeCKOro, MUHUMAJIBHOTO U MaKCHUMaJIbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33J[aHHOMY YCIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOT
Mmy3bIpbKa, METOJ BBIOOpa, cOpTUpOBKa BcTaBKamu). COpPTUPOBKA CIHUSHUEM.
Beictpast coptupoBka wmaccuBa (anroputMm QuickSort). JIBow4HBIH TOUCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIBymepHble MaccuBBl (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MaCCHBOB: 3alOJHEHUE ABYMEPHOTO YHCIOBOTO MAacCHBA IO 3aJJaHHBIM ITpaBUJIaM,
MOKUCK DJIEMEHTa B JBYMEPHOM MACCHBE, BHIYMCIECHUE MaKCUMyMa (MUHUMYMA) U
CYMMBI DJIEMEHTOB JBYMEPHOI'O MACCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEpPHOI'O MacCHBa.

NHpopmanuoHHbIe TEXHOJIOTIUH

TekcToBbIil TIporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencrTBa TOHWCKAa U aBTO3aMEHBI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHoOCku, ornaBieHue. KomektuBHas paboTra ¢ JTIOKYMEHTaMHU.
NHCTpyMEHTBI pelieH3UPOBAHUSI B TEKCTOBBIX Tpoiieccopax. OOMayHble CEPBUCHI.
Henoras nepenucka. Pedepar. [IpaBuna nmutupoBaHusi HICTOUHUKOB U 0OPMIICHUS
oubnmuorpaduuecknx cchuiok. OQopMieHHEe CIUCKAa TUTEPATYPhl. 3HAKOMCTBO C
KOMIIBIOTEPHOM BEPCTKOW TEKCTa. TEeXHUYECKHMe CpeacTBa BBOJA TEKCTA.
Crieruann3upoBaHHBIC CPEJICTBA PEIAKTUPOBAHUSI MATEMATHUECKUX TEKCTOB.

Ananmm3 naHHbIX. OCHOBHBIC 3a7a4M aHajdW3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kiaccudukaiys, KiacTepu3anus, aHanu3 oOTKIoHeHuu. IlociaemoBaTenbHOCTD
perieHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX, OUYMCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIEeNH, MpeoOpa3oBaHue JaHHBIX,
BU3yaIM3allisl TaHHBIX, UHTEPIpETaIus pe3yabratoB. [IporpammHubie cpeacTBa U
MHTEPHET-CEPBUCHI AJI1 00pabOTKM U MpPEICTaBIICHUs JaHHbIX. bosbiine naHHbIe.
MamunHoe 00yuenue. THTemekTyanpHbIi aHaIU3 TaHHBIX.

AHanmM3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TAaOIUIl. BBIYMCICHHE CYyMMBI,
cpenHero apupMeTHIECKOr0, HAaMOOJIBIIIETO (HAMMEHBITIETO) 3HAYCHUSI JUaNa30Ha.
Boruncnenre kodpduimenta Koppessiuu JBYX psAIOB JaHHbIX. [locTpoeHue



CTOJOYAThIX, JHMHEWYaThIX M KpPyroBbix auarpamm. lloctpoenue rpadukos
¢dbynkimii. [Togbop auHMM TpeH[a, pElIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

YucneHHoe pelleHne YpaBHEHUH ¢ TIOMOILIbI0 Moadopa MapaMmerpa.
OnTtuMu3anysl Kak MOMCK HaWJIy4dylIero pelieHys B 3a/laHHbIX yciaoBusx. LleneBas
¢yHkuus, orpanndeHus. JIokaabHbIE ¥ TI00aIbHBI MUHUMYMBI 11€JIeBON (DYHKITHH.
Perenne 3a1a4 ONTUMHU3AIUH C TIOMOIIBIO JIEKTPOHHBIX TAOJIHII.

11 KIIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

Teopernueckue NOAXOAbl K OLEHKE KOJIMYecTBa HWH(pOpMaUu. 3aKoH
annutuBHOCTH MH(popmanuu. @opmyna Xapriu. MHpopmanuss U BEpOATHOCTS.
®opmyna lllenHOHA.

Anroputmbl cxaTusi JaHHbIX. Agroputm RLE. Anroputm Xaddmana.
Anroput™m LZW. AnropuTMBI CKaTUs TaHHBIX C IOTEPSMU. Y MEHBIIICHHUE TITyOUHBI
koaupoBanHus 1BeTa. OCHOBHBIC Ujen anroputMoB cxkatus JPEG, MP3.

CkopocTh Tmepefaud JaHHBIX. 3aBHCHUMOCTb BPEMEHM MepeJayd  OT
MH(POPMAILMOHHOTO 00BbEMA JaHHBIX M XapaKTEPUCTUK KaHasa CBA3M. [IpuynHbI
BO3HMKHOBEHHUSl OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BoJstONINE
oOHapy>KuMBaThb W HUCIpPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPH Meperaye JAaHHbIX.
Paccrosinne Xsmmunra. Koaupoanue ¢ nmoBropenrem 0utoB. Koabsl XaMMuHra.

Cucrtembl. KoMIIOHEHTBI cucTeMbl W UX B3aumojeicTBue. CHUCTEMHbIN
s dext. Yrnpapnenue kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopnenn n mopenupoBanue. Llens MoaenupoBanus. COOTBETCTBHE MOJEIH
MOJICIIUPYEMOMY OOBEKTY WJIM IMpoLEeccy, e MoaenupoBanus. Gopmanuzanus
NPUKJIAJAHBIX 33]1a4.

[TpencraBieHne pe3yabTaTOB MOJCIUPOBAHMS B BHUAE, YIOOHOM s
BOCHIpUATHUS YesloBeKOM. ['padmueckoe npeacTaBieHNe JaHHbBIX (CXeMbl, TaOJIHUIIb,
rpadukn).

['padbl. OcHoBHBIE noHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOUILIO
MaTpHUI] CMEXKHOCTH, BECOBbIX MaTpHll, CIHCKOB CMEXKHOCTH. Pemenue
ATOPUTMUYECKUX 3aj]a4, CBSA3aHHBIX C aHaiu3oM TrpadoB (MOCTpoeHHUE
ONTUMAJIBHOIO MyTH MEXIy BeplIIMHAMU Tpada, ompeaesieHue KOJIMYecTBa
Pa3IMYHBIX yTEeH MEXy BEpIIMHAMHA OPUEHTUPOBAHHOIO allMKINYECKOro rpada).

HepeBbs. bunapnoe aepeBo. [lepeBbsi moucka. CrocoObl 00Xoja Jepena.
[IpencraBnenne apudpMeTUUECKUX BBHIPAKCHUM B BHJE AepeBa. JIMCKpETHBIE UTPhI
JIBYX UTPOKOB C mojHOM nHpopManuen. [loctpoenune aepesa nepedbopa BapuaHTOB,
OINKCAaHUE CTPATETUU UTPhl B TAOIUYHON (opMe. BBIMTpHILIHBIE U POUTPHIIITHBIE
MO3ULINHU. BBIMTPBILIHBIE CTPATETUH.

CpencrtBa UCKYCCTBEHHOrO0 MHTEIUIEKTa. CepBUCHl MAIIMHHOTO TMEPEBOJA U
pacmno3HaBaHus ycTHOUM peun. KoruutuBHble cepBuChl. UaeHTHPHUKAIUS U TOUCK



N300paKeHUH, pacro3HaBaHHE T, Camoo0yuatromuecs CHUCTEMBHI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX Mrpax. Mcmosib3oBaHHME METOIIOB
HCKYCCTBEHHOT'O MHTEJUIEKTa B O0ydYarommx cucreMax. lMcnonp3oBaHue METO/I0B
MCKYCCTBEHHOI'O0 MHTeJJIEKTa B poOoToTexHuke. MHTepHer Bemieil. [lepcnexkTuBb
Pa3BUTHS KOMITBIOTEPHBIX HHTEJUIEKTYyaIbHBIX cucTeM. HellpoHHBIE ceTu.

AJITOPUTMBI U IPOrPaAMMHPOBaHUE

dopmanm3anys NOHATUS anroputMa. Mammna TeroprHra Kak yHuBepCcaabHas
Moesb BeruucieHu. Tesuc Yépua—Twrropunra.

OneHka CII0OXKHOCTH BhIUMCIeHUN. BpeMst paOoTel U 00BEM HCHONB3YyEMOM
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OreHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  ITOJIMHOMHAIBHON
cinoxHocTH. [lepebopHble anropuTMel. [IpuMepbl pa3nuyHbIX aJrOPUTMOB PEIICHUS
OJTHOM 3aJ1a4M, KOTOPbIE UMEIOT PA3JINYHYIO CIIOKHOCTb.

[Touck HpOCTBIX YHUCEN B 3aJaHHOM JUAala3oHE C IMOMOUIBIO AIrOpUTMa
«peuieTo DparocheHay.

MHoropa3psiAHbI€ 1IeJIble YUCia, 3a/1a4d JUIMHHON apu(METHUKHU.

CnoBapu  (accollMaTUBHBIE MACCHUBBI, OTOOpakeHMs).  XOII-TaOJUIIbI.
[Toctpoenue andaBUTHO-YACTOTHOTO CIOBApPS AJIsl 33JaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Bblumncienue
apu(PMETUYECKOTO BbIPAKEHHUS, 3alIMCAHHOTO B MOCT(PUKCHOUN PopMe.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHUSI TAHHBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHUHHMajIbHOIO OCTOBHOIO JepeBa
B3BEIIEHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOro rpada. KomuyecTBo paziavuHbIX
nyTeld MeXay BepIIMHAMU OPUEHTUPOBAHHOTO AlMKINYECKOTo rpada. AlIroputm
JIeHKCTpBL.

epeBbs. Peanuzanus 1epeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounapubie) aepeBbs. [locTpoeHue paepeBa UIsi 3aJaHHOTO apU(METUUYECKOTO
BbIpakeHUs. PekypcuBHbIe anroputMmbl o0xoja naepesa. Vcmonb3oBaHue cTeka U
ouepenu sl 00Xo/a JiepeBa.

JlnHamMu4eckoe NPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUs 3aaad  C
COXPAaHEHHEM NPOMEKYTOUHBIX PE3YIbTATOB. 3aJauyM, PEUIA€Mble C MOMOILBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIHH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kjaccbl. CBOMCTBa M MeTO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO MOAXOJA.
Wukarncynsuus, HacieJ0BaHue, MoJIuMOophu3m.



Cpenbl  ObicTpoii pa3pabotku mporpamm. [IpoexkTupoBanue wuHTepderica
noJib30Bates. Mcrnonbp3oBaHue rOTOBBIX YIIPABISAEMBIX 3JIEMEHTOB ISl TOCTPOCHUS

uHTepderica.
O030p  s3BIKOB  mporpammupoBanusi.  lloHsTHe 0  mapaxurmax
IPOTPaMMHPOBAHHS.

HNupopMmanuoHHBIE TEXHOJIOTHH

Otanbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: MOCTAaHOBKA
3alayd, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCHEPUMEHT, aHAJIN3 PE3YJIbTATOB MOAECIHPOBAHUSI.

JuckpeTn3anuss OpU MATEMATHYECKOM MOJEIUPOBAHUU HENPEPBIBHBIX
npoiieccoB. MoenupoBanue IBUxKeHUs. MoaennupoBaHue OMOJIOTHUYECKUX CUCTEM.
MareMaTtuyeckue MOJAEIN B SKOHOMHKE. BhIUMCIUTENbHBIE 3KCIIEPUMEHTHI C
MOJCIISIMH.

OOpaboTka pe3ynbTaToOB SKCIEpUMEHTa. MeToJ HaMMEHbBIIUX KBaJIpaToB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccranoBneHue 3aBUCUMOCTEN MO PE3yIbTaTaM dKCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoasl Monte-Kapno.  MimMutanmonsHoe
MoienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKMUBaHMSL.

Tabnuunbie (pensiioHHBIE) Oa3bl JNaHHBIX. Tabnmuna — mpeacTaBiICHUE
cBelleHHi 00 OJHOTHMHIHBIX OOBekTax. Iloje, 3ammcek. Kimrou tabaumel. Pabora ¢
rotoBoil 0a3oil ngaHHBIX. 3amojgHeHWe Oa3bl JaHHBIX. llowck, copTUpoBKa u
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Beruucnsiemsle 1osst B 3arpocax.

MHorotabnuuHbie 6a3bl JaHHBIX. THITBI CBA3eH MeX 1y TabauiamMu. BHenrHuit
kJto4. [lenocTHOCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

HNurtepuer-nipunoxenus. 1lonsTre 0 cepBepHON M KIMEHTCKOW YaCTAX CauTa.
TexHOoJorus «KJIMEHT — CEPBEP», €€ TOCTOMHCTBA U HEeNOCTaTKU. OCHOBBI S3bIKa
HTML wu kackamubix tabmui ctuiei (CSS). Cuenapuu Ha si3pike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3Mmerienne BeO-caliToB. ¥Yciayra XocTUHTa. 3arpy3ka ¢haijioB Ha CauT.

BBon m300paxkeHUi ¢ UCIOJIb30BAHUEM PA3IMYHBIX IU(POBBIX YCTPOUCTB
(undpoBbIX (poTOANMIApaTOB U MUKPOCKOIIOB, BHJICOKAMEpP, CKAHEPOB M JAPYTUX
ycTtpoictB). ['padmueckuii penaktop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcnektuBbl. ['mcrorpamma. Koppekuuss  ypoBHEH, KOppeKuus IBETa.
OOecuBeurBaHUE I1IBETHBIX H300pakeHui. Perymb. Pabora ¢ obGmactsamu.
OUIbTPBI.

Mmuorocnoitnbie u3zobpaxenus. TekctoBbie cinou. Macka cnos. Kananebl.
Coxpanenue BbiaeneHHoW oOnactu. [lonroroBka mimocTpanuii 1yis BeO-CalTOB.
AHHUMHPOBaHHBIE NU300paAKEHUSI.



Bektopnas rpaduka. I[lpumutuBel. M3MmeHeHue mopsiika 3JIE€MEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyHkoB. Mcrnons3oBanue KOHTYpoB. Bekropusaiius pacTpoBbIX H300pakKeHUIA.

[ IpyHIMIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX Mojenel. CeTouHbIe
Mozaenu. Marepuanel. MopenupoBaHUE MCTOYHUKOB —oOcBeleHus. Kamepsl.
AnmutuBHble TexHosoruu (3 D-nipuntepsl). [loHsTHE 0 BUPTYaIbHON peaTbHOCTH U
JIOTIOJITHEHHOU pPEAJIBHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaThl  OTpPaXarOT TOTOBHOCTb U  CIIOCOOHOCTh
oOy4Jaronmxcss PyKOBOACTBOBAaThCA CHOPMUPOBAHHON BHYTPEHHEW MO3UIUEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAlMH, TO3UTUBHBIX BHYTPEHHHUX
yOEXJIEHU, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LIEHHOCTSIM  POCCHICKOTO
0011leCTBa, paclIMPEHUE KUZHEHHOTO OIbITa U OMNbITAa ACATEILHOCTH B MpPOIIECCEe
peanu3alu  CpeJCTBaMU  y4eOHOTO TMpeIMeTa OCHOBHBIX  HaIlpaBJICHUM
BOCITUTATEIBLHOU JIEATETLHOCTH.

B pesynaprate wusydenuss WHGOPMATUKH HA YPOBHE CpPEIHEro OOIIETro
oOpazoBaHus y oOyvatromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pEe3yIbTaTHI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S13aHHOCTEH, yBaXKCHUE 3aKOHA
U TPaBOMNOPANIKA, COOJIOJEHUE OCHOBOMOJATAIONIMX HOPM HH(POPMAIMOHHOTO
npaBa U UHGOPMAIMOHHON OE30MIaCHOCTH;

TOTOBHOCTh TMPOTHUBOCTOATH HWJEOJOTUU DKCTPEMH3Ma, HaIlMOHAJIU3Ma,
KCeHO(pOOUHU, MUCKPUMHUHAIIMU TI0 COIMAIbHBIM, PEIIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIHHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HaCJIEIUI0, TOCTHXKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHUSIX, TOHMMaHUE 3HaYCHUS HHOOPMATHKN KaK HAyKH
B JKU3HU COBPEMEHHOTO OOIIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIC B
cetu MHTepHeT;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAs OCTETUKY HAy4YHOTO H
TEXHUYECKOTO TBOPUECTBA;

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

S) pu3u4ecKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  3J0pOBOTO M Oe3omacHoro  oOpasza  KU3HH,
OTBETCTBEHHOT'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO, B TOM YHUCJIE 32 CUET COOTIOACHUS



TpeOoBaHUN  0€30MacHOM  JKCIUTyaTallid  CPEICTB  HMH()OPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHIl;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHUBHOW JI€ATENbHOCTH TEXHOJOTMYECKOM M COIMaIbHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, TJIAHUPOBATH U CAMOCTOATEIHHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
uH()OPMATUKON, MPOTPaMMUPOBAHUEM U HHGOPMAIIMOHHBIMU TEXHOJIOTHUSIMU,
OCHOBAHHBIMU Ha JOCTIKEHUAX HAYKH HMHOOPMATUKA U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOP Oyaymieil mpodeccun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO M C€aMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMaImoOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHXKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporiecce moCTKEHHS THIYHOCTHBIX PE3YIhTATOB OCBOSHUS ITPOTPAMMBI TT0
nH(pOpMaTHKE y OOYYAIOIINXCS COBEPIICHCTBYETCS dMOIMOHATBHBIM MHTEIICKT,
Mpeanoararmii copMUPOBAHHOCTD:

cCaMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBAThCA K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHNE K JIOCTHKCHUIO LEeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOILIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTBIBATh €r0 TPU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BHICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSIBIISITH HHTEPEC U Pa3peliaTb KOHPIUKTHI.



METAIIPEAMETHBIE PE3YJIbTATDI

B pesynpraTe wu3ydeHUss MHPOPMATHKH Ha YpPOBHE CPEAHETO OOIIEero
oOpazoBanusi 'y oOydamomerocs OyayT CcQOPMUPOBAHbI MeETaNpeAMETHbIC
pe3yabTaThl, OTPAXXCHHbIE B YHUBEPCAJBbHBIX Y4EOHBIX NEHCTBHUAX, a UMEHHO —
NIO3HABATEIbHbIE yHUBEpCAJIbHbIE Yy4eOHbIE JEHCTBUSA, KOMMYHHMKATHBHBIC
YHHUBEpCAIIbHBIC y4YeOHbIC NEHCTBHS, PETYJISTHBHBIC YHUBEpCAJIbHBIC Yy4eOHBIC
JICVCTBUS, COBMECTHAS JACSITEIHHOCTb.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

1) 0a3oBble JJOrHYecKHre JeCTBUSL:

CaMOCTOATENbHO  (QOpMYyJIHpOBaTh W aKTyaJU3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYLIECTBEHHBIN IPU3HAK WM OCHOBAaHUS JUI1 CPAaBHEHUS,
KJ1accupuKauu u 0000IIeHHUS;

ONpENENATh LENN JACSITeNIbHOCTH, 33JaBaTh MapaMmMeTpbl M KPUTEPUU HX
JOCTHKEHHS,;

BBISIBIIATh 3aKOHOMEPHOCTH U IIPOTUBOPEUMS B PACCMAaTPUBAEMBIX SBJICHHSIX;

paspabarbiBaTh IUIaH pELIEHUs NPOOJEeMbl C YYETOM aHaIU3a UMEIOIIUXCS
MaTepHalbHbIX 1 HEMATEpUaJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN AEATENBHOCTH;

KOOPAMHHUPOBATH U BBIMOJIHATH paOdOTy B YCIOBUSIX PEAILHOT0, BUPTYaIbHOTO
¥ KOMOWHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEATUBHOE MBIILIEHUE TPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JIEATEIbHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOyieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

OCYUIECTBJISTh PA3JIUYHbIE BHUJbBI JESITEIBHOCTH MO MOJYYEHUIO HOBOIO
3HaHUS, €ro HHTEpIpeTalH, NPeoOpa3oBaHUI0 M MPUMEHEHHIO B Pa3iIMYHBIX
yU4EOHBIX CHUTyallUsX, B TOM YHCIE MPHU CO3JaHUU YYEOHBIX U COIMAIBbHBIX
MPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBILIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (HOpPMyIHpPOBaTH COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
JEATEIbHOCTH U dKU3HEHHBIX CUTYaLHsIX;

BBISBJISITh [PUYMHHO-CJIEACTBEHHBIE CBSI3M W AKTyaJM3UpOBaTh 3ajavy,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUS, HAXOAUTh apIyMEHTHI JU1s1 TOKAa3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a]1aBaTh IAPAMETPhl U KPUTEPUU PEILICHHUS;



aHAIM3UPOBATh IIOJIYYCHHBIE B XOJE€ PEIICHHS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYUIIECTBIIAThH 1I€JICHANIPABICHHBIA MOUCK TMEPEeHOca CPEJCTB U CHOCOOOB
JEHUCTBUS B MPOGECCHOHANTBHYIO CPENy;

yMETh IMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3ZHENIEITeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE WJIEU, NpeularaTh OPUTMHAIbHBIE MOJAXOAbl U PELICHMUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) pabora ¢ uHpopmMaumei:

BJI/IETh HaBbIKAMH MOJyYeHUs MHPOPMAIMKU U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOATEJIBHO  OCYILECTBJIATh  IIOWMCK,  aHalu3, CUCTEMAaTU3alUl |
MHTEPHPETALNIO HHPOPMALIMK PA3IMYHBIX BUJIOB U (DOPM MPEACTABICHUS;

co3gaBaTh TEKCThl B pPa3au4HbIX (QopMarax ¢ Y4ETOM Ha3HAYCHUSA
uHpoOpMaMu W IEJIEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy
IpEeJICTaBICHUS U BU3yaIU3allii;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpMalnuu, €€ COOTBETCTBUE
MPaBOBBIM M MOPAJIbHO-3TUYECKUM HOPMAM;

UCIIOJIB30BaTh  CPEIACTBA  MH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNHM SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M STUYECKUX HOPM, HOPM HH(POpPMAIMOHHON
0e30macHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWd M 3allUThl  MH()OpManuw,
nH(OPMAITMOHHONW 6€30MaCHOCTH JIMYHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE AeHCTBUS

1) oO1enme:

OCYILIECTBIISITh KOMMYHHUKAILIUU BO BCeX cdepax KU3HU;

pacro3HaBaTh HEBepOaJbHbIE CpEJACTBA OOIICHMs, TMOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, PACMO3HAaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTYyalluidl |
CMSITYATh KOH(JIUKTHI;

BJIQJE€Th  PA3IMYHBIMM  crocobamMu  OOIIEHHS U B3aUMOJACWUCTBHUA,
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYAaTh KOH()IMUKTHBIE CUTYAIINH;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHasA AesiTeJIbHOCTD:



IMIOHUMAaTh U KMCIIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOM W WHIWBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUU € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJICHA KOJUIEKTUBA;

NpUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh JIEUCTBUS MO HUX JOCTHKECHUIO: COCTABJIATH IUIAH JCHUCTBU,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3YJIbTaThl
COBMECTHOM pabOTHI;

OIICHUBATh KAYECTBO CBOET0 BKJIaa M KaXI0T0 Y4aCTHUKA KOMAaH bl B OOIHN
pe3yJbTar 1Mo pa3paboTaHHBIM KPUTEPHIM;

Mpeajaratb HOBBIE MPOEKTHI, OLECHUBATH HAEU C TO3UIMA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIAATh IMO3UTUBHOE CTPATETMUECKOE TOBEACHUE B PAJIMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHbIe Yy4eOHbIe NeiiCTBHSA

1) camoopranusamnus:

CaMOCTOATENIBHO OCYILECTBIISATh IIO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauld B 00pa3oBaTebHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEITOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuMpsITh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOUYTECHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
pelieHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TOBBIIATH CBOM OOpa30BATENbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENIBHBIX IPOLECCOB, HX pPE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOT'0 PELLEHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

NPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX @PU aHalIu3€ pe3yJbTaToB
NEATEIbHOCTH.



3) npuHATHS ce0s U APYTHX:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NESTEIIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

NNPEAMETHBIE PE3YJIBTATbHI

B mnpouecce nsydeHus kypca HH(POpPMATUKH YIIIyOJEHHOro YpoBHs 6 10
Knacce 00ydaromuMucs Oy1yT TOCTUTHYTHI CIEAYIOIINE MPEAMETHBIE PE3YJIbTAThI:

BJIAJCHUE NPEACTABICHUSIMH O POJM MHPOPMALMH M CBA3aHHBIX C HEH
IPOLECCOB B NPUPOJIE, TEXHUKE M OOILIECTBE, MOHATHIMH «UHPOpMALUL»,
«MH(OPMALIMOHHBIN MPOIIECCH, KCUCTEMA», KKOMIOHEHTBI CUCTEMBI», «CUCTEMHBIH
ad ey, «mHDOpMaLIMOHHAS CUCTEMAY, «CUCTEMA YIIPABIICHUS,

BJIAJ€HUE METOAaMH IOMCKa HHpopManuu B ceTh HHTepHET, yMeHmHe
KPUTUYECKU OLIEHUBATh MH(DOPMALUIO, TOIYYEHHYIO U3 ceTu HTepHET;

YMEHHME XapaKTepu30BaTh OOJbIINE JAaHHbIE, TPUBOJAUTH IPUMEPHI
UCTOYHUKOB HX TOJY4YEHHMs] W  HAlpaBJICHUs  HCIOJIb30BAaHUS, YMEHHUE
KJIaCCU(PUIIMPOBATh OCHOBHBIE 33Jaud AaHAJIW3a JaHHBIX (MPOTHO3MPOBAHUE,
KJaccuukanus, KJIacTepU3alus, aHanIu3 OTKJIOHEHHUM), NOHUMAaTh
NOCJIEI0BATEIbHOCTD PEILICHUS 3a/1a4 aHAJIM3a JaHHBIX: cOOp MEPBUYHBIX JIaHHBIX,
OYUCTKAa M OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TOCTPOEHUE MOJEIH,
npeoOpa3oBaHue JAHHBIX, BU3YyAIU3alMsl TaHHBIX, UHTEPIPETALUs Pe3yIbTaToB;

NOHMMAHUE OCHOBHBIX NPHUHIMIIOB YCTpoilcTBAa U (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTAIllMOHAPHBIX U MOOUIIbHBIX KOMITBIOTEPOB, TEHAECHIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHI;

BJIa/ICHHE HaBbIKaMU pabOThl C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMU ITPOTPAMMHOT0 0OeCIieUeHus! AJi PEIIeHs] Y4eOHbIX 3a71a4 110 BEIOpaHHON
creuaIn3aluu;

HaJIM4MEe MPECTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX MPUHIIUIIAX OPTaHU3ALUN U QYHKIIMOHUPOBAHUS KOMITbIOTEPHBIX
ceTeil, 00 OOmUX MPUHIUINAX pPa3pabOTK W (YHKIMOHUPOBAHHUS HMHTEPHET-
IIPUIIOKEHN;

MOHUMAaHUE yrpo3 HHPOPMALIMOHHON 0€3011aCHOCTH, UCIIOJIb30BAaHUE METOIOB
U CpEICTB MPOTUBOACHCTBHUS ATHM YIrpo3aM, cOOJoJeHHe Mep 0e30MmacHOCTH,
IPENOTBpAIAIONIMX HE3aKOHHOE PACIPOCTPAHEHHE IEPCOHANBHBIX JaHHBIX,
cobmoaeHre TpeOOBaHUMN TEXHUKH O€30MaCHOCTH M TUTHEHBl Mpu padoTe C
KOMIIBIOTEPAMM U JIPYTUMHU KOMIIOHEHTaMHM LU(POBOrO OKPYKEHHsl, IOHUMaHUE
IIPABOBBIX OCHOB UCIOJIb30BaHUS KOMIIBIOTEPHBIX IPOrpaMM, 0a3 JaHHBIX U Pa0OTHI
B cetu MHTEepHeT;



NOHMMAaHHE OCHOBHBIX TPUHIUIOB JAUCKPETU3AIMH PA3NUYHBIX BHJIOB
uHbOpMaIlMK, YMEHHE ONpeNeniaTb HHPOPMALMOHHBIA O0O0BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapaMeTpax JMCKPETU3alluH,
YMEHHE ONPEAEIIATh CPEHIO CKOPOCTh MEPEAAYM ITAHHBIX, OLIEHUBATh U3MEHEHHE
BPEMEHM Iepedaud IpU H3MEHEHUU HWH(POPMAIMOHHOTO OO0OBEMA JaHHBIX MU
XapaKTePUCTHK KaHalla CBS3H;

YMEHHE HCIIOIb30BaTh MPU PEIICHUU 3a/1a4 CBOMCTBA MO3UIIMOHHOW 3amlyCH
YKCell, AITOPUTMA IOCTPOEHUS 3allMCH YUCIIA B MO3UIIMOHHONW CUCTEME CUMCIICHUS
C 3a/laHHBIM OCHOBAaHHEM M IMOCTPOEHHMS YMCJIA 10 CTPOKE, COAEpKAIlEH 3aluch
ATOrO YMCIIa B TO3ULUOHHOMN CUCTEME CUUCIICHUSI C 3aJaHHBIM OCHOBAaHUEM, YMEHHE
BBITIOJHATH apu(METHIECKIE ONIEPALMY B TIO3UIIMOHHBIX CUCTEMAaX CUHCIICHHS,

YMEHHE BBITIONHATH MPeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HCIONB3Ys
3aKOHbl ajareOpbl JIOTUKM, YMEHHE CTPOMUTHh JIOTMYECKOE BBIPAXKEHHUE B
JTU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOPMaJIbHBIX (hOpMax Mo 3aJaHHOM Taliuie
UCTUHHOCTH, HWCCIIEIOBaTh 00JacTh MCTHHHOCTH BBICKA3BIBAHUS, COAEPIKAIIETO
NEpPEMEHHBIE, PelIaTh HECIOKHbIE IOTHYECKIE YPABHEHHSI U CUCTEMBI yPaBHEHUH;

NOHMMaHUE O0a30BBIX AJITOPUTMOB OOpPAaOOTKM YHCIOBOM H TEKCTOBOM
uHbopMaluu (3aUCh YMCEN B MO3UIMOHHON CHUCTEME CUUCIICHUS, HAXOXICHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JMara3oHe, 00paboTKka MHOTOPa3psIAHbIX LEbIX
YHCell, aHAIN3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB TMIOMCKA U COPTHPOBKH,
YMEHHE OIpeNessaTh CIO0XHOCTh H3Yy4aeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMUpOBaHHE D3JIEMEHTOB MacCHMBa, COPTHPOBKAa MaccuBa, IepeOOpHbIE
aJITOPUTMBI, TBOMYHBII MOMCK) U MPUBOJAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIIOKHOCTH T PELIEHUs OJTHOW 3a/]1a4u;

BJIQJICHWE YHUBEPCAIBGHBIM S3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusMH O O0a30BBIX THIAX JaHHBIX M
CTPYKTypax JaHHbIX, YyMEHHE UCIOJb30BaTh OCHOBHBIC  YIPABJISIOLIUE
KOHCTPYKLMH, YMEHHE OCYIIECTBIIATh aHaJIU3 MPEIJIOKEHHOW MPOrpaMMbl:
OTIPEETATh PE3yIbTaThl pa0OTHI IPOrPaMMBbI TIPY 3aAHHBIX MCXOJHBIX TAaHHBIX,
OTIPENETATh, MPU KAaKUX HCXOAHBIX TaHHBIX BO3MOXKHO TOJNyYEHHUE YKa3aHHBIX
PE3yNIbTAaTOB, BBISBIATH JNaHHBIE, KOTOPhIE MOTYT MPHUBECTH K OIMHUOKE B paboTe
porpaMMel, (GOPMYITHPOBATH MPEATIOKEHHUS MO YIYUIIEHUIO TPOrPaMMHOTO KOJa;

YMEHHE CO3/1aBaTb CTPYKTYpUPOBAHHbIE TEKCTOBBIE JIOKYMEHTBHl U
JIEMOHCTPAIIMOHHBIC MaTEPHAIIBI C MCIIOJF30BAHNEM BO3MOXHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIIOJIb30BaTh 3JICKTPOHHBIE TAOIUIIBI JIs1 aHATIN3A, IPEACTABIICHUS U
00paOOTKH JaHHBIX (BKJIIOYAs BBIUKCICHHE CYMMBI, CPEIHEr0 apu(PpMETHUECKOTO,
HAauOONBIIEr0O W HAUMEHBIIETO 3HAYCHM, pEeLIeHHUEe YpaBHEHWUH, BBIOOp



ONTUMAJIBHOTO  pelleHus, MoAdOp JHUHUM  TpEeHAa, peIIeHHe  3aaad
IIPOTHO3UPOBAHUS).

B npouecce u3yueHus Kypca HUHPOPMATHKU YTiayOJ€HHOro ypoBHs 6 11
Kiacce o0y4aronuMucs OyyT JOCTUTHYTHI CIAEAYIONINUE TPEAMETHBIC PE3YJIbTaThI:

YyMEHUE CTPOUTh HEPABHOMEPHBIE KOJbl, JOMYyCKAIOIUe OJHO3HAYHOE
JEKOIUPOBaHUE COOOmeHnid (MpedUKCHBIC KOJbI), WCIIOIh30BaTh IMPOCTEHUINNE
KOJIbl, KOTOPBbIE MO3BOJISIOT OOHAPYKUBATh U UCIPABIATH OLIMOKU IPU Mepenaye
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMS] TPU HU3BECTHOM YAaCTOTE€ CHUMBOJIOB, MOSICHATH MPUHIIUIIBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHUE pellaTh aIrOPUTMHUYECKHE 337a4ud, CBA3aHHBIE C aHAIM30M rpadoB
(331241 MOCTPOEHUSI ONTHUMAJIBHOTO ITyTH MEKy BepIIMHAMU rpada, ornpeaeeHus
KOJMYECTBA pA3JIMYHBIX TMyTeH MEXIy BEpIIMHAMU OPUEHTHUPOBAHHOTO
alIMKJIMYECKOTro rpada), yMeHre UCIOIb30BaTh AEPEBbs IPU AHATN3E U IOCTPOECHUH
KOJZIOB M JUISl IPEJCTaBIEHUsI apu(PMETHUECKUX BBIPAXKEHUH, IPU PELICHUU 3a]1a4y
MOMCKA U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO UTPHI M0 3aJaHHOMY QJITOPUTMY,
pa3pabaTeiBaTh 1 000CHOBBIBATH BHIMTPHIIIHYIO CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W pEaTu30BbIBATH B BHJE MporpamMm 0a3oBbIe
QITOPUTMBI, YMEHHE HMCIOJIb30BaTh B MporpamMMax JaHHbIE PA3IUYHBIX THIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pELICHUH 33J1ay CTPYKTYPhI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKH, OUEPEIH, IEPEBDS),
UCIIOJIb30BaTh 0a30BbIE OMEpAIMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaH/JapTHBIE U COOCTBEHHBIE MOAMPOrPAMMBI J1Ji1 00paOOTKH YUCITOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, HCIOJB30BaTh MpPH pa3pabOTKe MporpaMMm OHOIMOTEKH
NOANPOTpaMM, 3HaTh (DYHKIMOHAJIbHBIE BO3MOKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpe/bl pa3padOTKH, YMEHHE HUCIOIb30BATh CPEJCTBA OTJIAIKH MPOrPaMM B
cpelie MporpaMMUPOBAHMS, YMEHUE TOKYMEHTHUPOBATH MMPOTPAMMBI;

YMEHHE CO3/aBaTh BeO-CTPAHHULIbI,

BJIaJICHUE OCHOBHBIMH CBEJICHUSIMU O 0a3aX IaHHbBIX, UX CTPYKTYPE, CPEICTBAX
cO37aHusl U pabOThl C HUMH, YMEHHUE HCIOJIb30BaTh TAOJUYHBIE (PENSILIMOHHBIE)
0a3bl JaHHBIX (COCTaBIATH 3aMpPOCHl B 0a3axX JAHHBIX, BBHIIOJHSITH COPTUPOBKY U
MOWCK 3amucedl B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyr0 0a3y MaHHBIX) U
CHPaBOYHBIE CUCTEMBI;

YMEHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMAaTUYECKHUE MOJIENN JJIs aHaJIn3a
00BEKTOB U MPOIIECCOB: POPMYIUPOBATH 1I€JIb MOACIUPOBAHUS, BHIOIHATH aHAIIN3
pE3yNbTATOB, IOJIYYEHHBIX B XOJ€ MOJECIUPOBAHHUS, OLEHUBATH COOTBETCTBUE
MOJENIA MOJEIUPYEMOMY OOBEKTY WIM HPOLECCY, NPEACTABIATH PE3YJIbTATHI
MOJICTUPOBAHUS B HATJISITHOM BU/IE;



YMEHUE OpraHW30BBIBATh JMYHOEC WH(OPMAIIMOHHOE MPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, TOHUMAaHUE
BO3MOXKHOCTEH MHQPPOBBIX CEPBUCOB TOCYMAPCTBEHHBIX YCIYT, ITH(POBBIX
00pa30BaTEIbHBIX CEPBUCOB;

MOHMMAaHNE OCHOBHBIX MPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTpaHUYCHUS
MPUMEHEHUSI TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIIEKTa B PA3IUYHBIX 00JIACTSX,
HAJIMYME TIPEICTABICHUA O Kpyre periaeMbiX 3a7ad MAIIMHHOTO OOyYeHUS
(pacnio3HaBaHMs, KJIaCCU(PUKAIMK U MPOTHO3UPOBAHMSI) HAJIMYWE MPEACTABICHUM
00  WCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHHA B Pa3IAYHBIX
npodeccruoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrposbnsie IIpakrnyeckue
MPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThsI pecypenr
Pasznea 1. ludpoBasi rpamoTHOCTH
11 Kommnsrorep - yHuBepcanbHOE YCTPOHCTBO 6
00pabOTKH JTaHHBIX
1.2 [IporpammHuoe obecrieueHne
13 KomnberotepHsie ceTu
14 HNudopmanronHas 6€301macHOCTh 2
Uroro no pazaeny 24
Pa3znen 2. Teopernueckue 0CHOBBI MH()OPMATHKH
2.1 [IpencraBnenue nHGoOpMaLuy B KOMIIBIOTEPE 19
2.2 OcHOBBI anreOpsl JOTUKU 14
2.3 KomnbrotepHas apudmernka 7
Wroro mo paszneny 40
Pa3nea 3. AnropuTmMbl M1 IPOrpaMMHUpPOBaHHUE
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcenomoratenbHbIE anropuTMBl 2
3.3 YucieHHbIe METOIBI 5 3
3.4 AAropuTMbl 00pabOTKH CUMBOJIBHBIX TaHHBIX 5 1
3.5 AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Uroro no pazaeny 44

Paznen 4. UndopmaumoHHbIe TEXHOJIOTUH




4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5

4.2 AHanu3 Ja”HHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpemst 14

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 21.5




11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3jiesioB U TeM deKkTpoHHbIE (LM (POBbLIE)
Ne ni/m Konrpouabsnsie IIpakrnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTebHBIE pecypchl
padoThI padoThI
Pa3znea 1. TeopeTudeckue 0CHOBbI MH(POPMATHKH
11 WNndopmanus n nadopmaionsse 10 95
IPOIIECCHI
1.2 MopenupoBaHue 8 2
Wroro mo paszneny 18
Paznen 2. AroputMsl M1 NIporpaMMupoBaHue
2.1 DJIEMEHTHI TEOPUHU AITOPUTMOB 6 1
2.2 ANTOpUTMBI U CTPYKTYPBI JAHHBIX 28 10
53 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 45
POTPaMMHUPOBAHUS
Uroro mo pazneny 50
Pa3nea 3. UnpopManoHHbIE TEXHOJTOTHH
31 Kommnsrorepro-maremaTudeckoe 8 2
MOJIEITUPOBAHHE
3.2 ba3bl naHHBIX 10 4
3.3 Be6-caiitbr 14 4
3.4 KomnbroTepHas rpaduka 3.5
3.5 3D-monenupoBanue 3
Hroro mo pasneny 48
PeszepBHoe Bpemst 20
OBUIEE KOJIMYECTBO YACOB I10
- 136 0 36.5

[MPOT'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Nudopmatuka (B 2 uvactsax), 10 xmacc/ IomsxkoB K.FO., Epemun E.A.,
O6mectBo ¢ orpannyeHHON oTBeTcTBeHHOCThIO «BMHOM. JlabGopaTopus
3HaHWIY; AKimoHepHoe oouectBo «M3aarensetBo «lIpocBemienue»
Nudopmatuka (B 2 uactsx), 11 xmacce/ IMomsxoB K.FO., Epemun E.A.,
ObmectBo ¢ orpannueHHoi oTBeTcTBeHHOCThIO «BMMHOM. JlaGopaTtopus
3HaHWiI; AkuuoHepHoe o0mecTBo «M3aarenbetBo «lIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

Nudopmatuka. YMK nns crapmeit mkonsl: 10-11 kmacesr (OI'OC).
Metoauueckoe mocodue st yuutens. YTiyonéHHsi ypoBeHb./ bopoaun M.
H. M: BUHOM. JlaGopaTtopust 3HaHUI

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

KOMHBIOTepHI)II\/'I HpaKTI/IKYM B SHCKTpOHHOM BHUJC C KOMIIJICKTOM SHCKTpOHHI)IX
y4eOHBIX CPEACTB, pa3MEIIEHHBIN Ha caliTe aBTOPCKOT0 KOJUICKTHBA!
http://kpolyakov.spb.ru/school/probook.htm

DJIEKTPOHHBIN 33JJaYHUK - IPAKTUKYM C BO3MOKHOCTBIO aBTOMaTUYECKOM
IIPOBEPKU PELICHUH 33a/1a4 [0 IPOTrPaMMUPOBAHUIO:
http://informatics.mccme.ru/course/view.php?id=666

Marepuaisl 11 TOJATOTOBKHA K HTOTOBOM aTTeCTaIluu 10 MHOOPMATHKE B
dbopme EI'D, pazMeniéHnabie Ha cailTe MaTepuabl, pa3MeIIeHHbIE Ha caliTe
http://kpolyakov.spb.ru/school/ege.htm;

MeTtoauueckoe ocooue st yumnrens: http://files.lbz.ru/pdf/mpPolyakov10-
11fgos.pdf;

Kommnektr @enepanbHbXx HUPPOBBIX HHPOPMALIMOHHO-00pa30BaTEIbHBIX
pecypcoB (nanee GIOP), nomemiennslii B kosuiekuo GLIUOP
(http://www.fcior.edu.ru);

CeTeBaH METOANYCCKAsL cny>1<6a ABTOPCKOI'0 KOJUICKTHBA JJIA II€JaroroB Ha
caiite n3narenscrsa http://metodist.lbz.ru/authors/informatika/7/.

Sanexc yueonuk https://education.yandex.ru/main

VYuu.py https://uchi.ru

dokcdopa https://foxford.ru/onboarding



https://www.google.com/url?q=http://kpolyakov.spb.ru/school/probook.htm&sa=D&ust=1523279656513000
https://www.google.com/url?q=http://informatics.mccme.ru/course/view.php?id%3D666&sa=D&ust=1523279656514000
https://www.google.com/url?q=http://kpolyakov.spb.ru/school/ege.htm&sa=D&ust=1523279656514000
https://www.google.com/url?q=http://files.lbz.ru/pdf/mpPolyakov10-11fgos.pdf&sa=D&ust=1523279656514000
https://www.google.com/url?q=http://files.lbz.ru/pdf/mpPolyakov10-11fgos.pdf&sa=D&ust=1523279656514000
https://www.google.com/url?q=http://www.fcior.edu.ru/&sa=D&ust=1523279656515000
https://www.google.com/url?q=http://metodist.lbz.ru/authors/informatika/7/&sa=D&ust=1523279656515000
https://education.yandex.ru/main
https://uchi.ru/
https://foxford.ru/onboarding
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