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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no unpopmaTtuke (yriayOnéHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmiero o6Opa3zoBaHusi pa3paboTaHa Ha OCHOBE TpPEOOBaHMU K pe3yibTaraM
OCBOCHHS OCHOBHOH  00pa3oBaTeIbHOM MPOrPaMMbl  CPEIHETO  OOIIETO
obOpazoBanusi, npeactaBieHHbx B @I'OC COO, a taxxke denepanbHOil paboueit
IpOrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHOpmMaTUKe MAAE€T MNpPEACTaBIECHUE O ULEsAX, oOuen
cTparerun OOy4YeHHs, BOCHUTAHUS M Pa3BUTHS OOyYarOLIUXCs CpeACTBaMU
yueOHoro npeamera «MuHdopmaTuka» Ha yriayOJaE€HHOM ypOBHE, YCTaHABIIMBAET
o0s13aTeNIbHOE peIMETHOE coJiepKaHue, npeaycMaTpuBaeT ero
CTPYKTYPUPOBAHHE [0 pa3jiesiaM U TeMaM Kypca, ONpeessieT paciupeiesieHue ero
1o kjaccaMm (rojgaM u3yyeHus), Ja€T MPUMEpPHOE pachpeeieHue y4eOHbIX 4acoB
M0 TEMaTUYECKUM pa3jenaM Kypca UM PEeKOMEHIyeMyk (IPUMEPHYIO)
IOCJIEIOBATEIbHOCTh  MX  M3yY€HUS C  y4€TOM  MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBS3€H, JIOTMKM y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEHN 00yYarOIIMNXCS.

[Tporpamma o uH(popmMaTHKe ONpeneaseT KOJUUECTBEHHbIE U KaYeCTBEHHbIE
XapaKTePUCTHKU y4eOHOT0 MaTepuaia s KaXJ0ro rojia U3yueHus, B TOM YHUCIIe
Ul COAEPKATENbHOTO HAIOJHEHMsI Pa3HOro BHJA KOHTPOJIS (MPOMEXYTOUHOU
aTTecTaluu oOyyaromxcs, BCEPOCCUMCKUX MIPOBEPOUYHBIX pabor,
rocyJapcTBEHHOM UTOroBol arrecrauuu). [IporpamMmma no nndopmaTuke sBIsETCA
OCHOBOM JJIi COCTaBJIICHHUA AaBTOPCKUX YUYEOHBIX NpOrpaMM U Y4YEOHHUKOB,
HOYPOYHOI'0 IUIAHUPOBAHUS Kypca YUUTEIEM.

NudopmaTuka B cpegHem o01ieM o0pa3oBaHUU OTPAXKAET:

CYIIHOCTh HMH(POPMATUKM KaK HAyYHOM JUCUUIUIMHBI, HW3y4Yaromieu
3aKOHOMEPHOCTH MPOTEKaHUSI U BO3MOXKHOCTH aBTOMAaTU3allMi UH(POPMALIMOHHBIX
IPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  O0JacTM  TpPUMEHEHHS  WH(DOpPMATUKHU, TPEKIE  BCETO
uH(OPMAIIMOHHBIE TEXHOJOTHH, YIIPABJIEHNE U COLIMANIbHYIO cepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HHpOpMATHKH ©  HWHOOPMAMOHHOU
NEeSATENBHOCTH.

Kypc nndopmatuku 1j1st ypoBHS CpeIHEro oOImero oOpa3oBaHHs SIBISIETCS
3aBepUIAIOIIMM 3TallOM HENpPEpPhIBHOW MOJArOTOBKM 00ydYaromuxcsi B o01acTu
uHQOPMATUKA U HUHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM, ONMUpaeTcs
Ha coJiepkaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIEro 0Opa3oBaHUs U
OMBIT  TIOCTOSIHHOTO  MpPUMEHEHHs  HWH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETHUUYECKOE OCMBICICHHE, MHTEpIpeTalno U 00oO0IIeHne
ATOTO OIBITA.



Pesynprarel  yrayOnéHHOro ypoBHS  UM3y4deHMs y4eOHOro mnpeamera
«ndopmarnkay OpPUEHTHUPOBAHBI HAa TMOJyYE€HHWE KOMIIETEHTHOCTEH ISt
nocienyromeil npodeccuoHaIbHOM  NEeATebHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHM BKIIOYAIOT B CEO0s:

OBJIAJICHUE KJIOYEBBIMU MOHATUSIMU U 3aKOHOMEPHOCTSIMH, HA KOTOPBIX
CTPOUTCS JlaHHasg MpeaMeTHas 00JIacTh, PAaclO3HABAHHE COOTBETCTBYIOIIHMX WM
IPU3HAKOB M B3aUMOCBS3€H, CIOCOOHOCTh AEMOHCTPUPOBATh Pa3IUYHbIE TIOIXO/IbI
K M3YUYEHUIO SIBICHUH, XapaKTepHBIX JJI1 U3y4yaeMoU IpeIMEeTHON 00JacTH;

yMEHUE pellaTb THUIOBbIE MPAKTUYECKUE U TEOPETHUUECKUE 3a/ayd,
XapakTepHbIE JUIsl HUCIOJIb30BAaHUST METOJOB W HWHCTPYMEHTapus JIaHHOU
peaMETHON 00J1acTH;

HAJIMYWE TPEACTABICHUM O JAaHHOW MPEAMETHOW 00JIacTh KaK IEJIOCTHOMN
Teopun (COBOKYITHOCTH TEOpHUI), OCHOBHBIX CBSI3IX CO CMEXHBIMH OOJACTIMU
3HAHUMU.

B pamkax yriayGn€HHOTO YpOBHS M3y4eHHsS MH(OPMATUKH 00eCIeUHBAETCS
1ieJICHANPAaBIICHHAS] TIOJITOTOBKA OOYYarOMIMXCS K MPOJODKEHUIO 00pa3oBaHUs B
opraHuzanusx  npodecCHOHAIbHOIO  O0pa3oBaHUs IO  CIEHHUAIBLHOCTSM,
HETMOCPEJACTBEHHO CBSA3aHHBIM C IU(PPOBBIMH TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKeHepus, MH(OpMalMOHHas O€30MacHOCTh, MH()OPMAIIMOHHbBIC
CUCTEMBbl M TEXHOJOTUH, MOOWIbHBIC CHCTEMBl M CETH, OONBIINE JTaHHBIC U
MalIMHHOEe O0Oy4YeHHe, TPOMBINIICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHBIN
UHTEJUIEKT, TEXHOJIOTMH OeClpOBOJHOM CBA3M, POOOTOTEXHHMKA, KBAHTOBbBIE
TE€XHOJIOTUH, CUCTEMBI PACIpEeAesIEHHOIO PEECTpa, TEXHOJOTUHU BHUPTYaIbHOU WU
JIOTTOJTHEHHOM PEalbHOCTEM.

OcHoBHast 1enb u3yueHus yueOHoro mpenmera «WHdpopmaruka» Ha
yrayOonéHHOM  ypOBHE CpeaHero oOmiero oOpa3oBaHusi — oOOecreueHue
JanbHEHIIero pa3BUTUsS WH(DOPMAIMOHHBIX KOMIIETEHUUNA O00ydYaromerocs, €ero
TOTOBHOCTH K JKU3HHU B YCJIOBHSIX pPa3BUBAOLIErocs MH(OPMAIIMOHHOTO 00IECTBA
Y BO3pACTAMOIIE KOHKYPEHLMHM Ha pbIHKE TpyAa. B CBS3M C 3TUM H3ydeHUE
unpopmatuku B 10—11 kiaccax 0MmKHO 00€CTICUUTD:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO Ha IMOHUMAHUU POJU
uHpopMatrkd, HUHPOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B
COBPEMEHHOM OOIIIECTBE;

c(OpMUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIILICHUS;

c(OpPMHUPOBAHHOCTh YMEHHMM pa3nu4arh (AKTl W OILIEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJbI, BHJIETh HX CBS3b C KPUTEPUSIMHU OLICHUBAHHUS U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON [IEHHOCTEM, IPOBEPATH HA IOCTOBEPHOCTD U
000011aTh HHPOPMAIIHIO;



c(OPMHUPOBAHHOCTh  TPEJCTABICHUNA O BIUSHUA WHOOPMAITMOHHBIX
TEXHOJIOTUI Ha KU3Hb 4YeJIOBeKa B OOIIECTBE, IMOHUMAHUE COIHMAIBHOTO,
DKOHOMHYECKOTO, MOJIUTUYECKOTO, KYJIbTYpPHOrO, IOPUIAYECKOrO, MPUPOIHOrO,
SPrOHOMHYECKOT0,  MEIMUIMHCKOTO M (PU3MOJOTMYECKOTO  KOHTEKCTOB
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

MPUHATUE TMPABOBBIX U 3TUYECKHUX ACTICKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHUE OTBETCTBEHHOCTH JIKOJICH, BOBJICUEHHBIX B CO3/IaHUE U HUCIOJIb30BAHUE
MH(OPMAITMOHHBIX CUCTEM, paclipocTpaHeHre nH(OpMaIny;

CO3JaHUE YCJIOBHM JJid pa3BUTHA HABBIKOB Y4YEOHOW, MPOEKTHOM, HAy4YHO-
WCCIICIOBATETLCKOW M TBOPYECKON NEATEIbHOCTH, MOTHUBAIMHM OOYYAIONMUXCS K
CaMOpAa3BUTHIO.

B conepxxanun yuebnoro mpeamera «MHpOpMaTHKay BBIIEISIOTCS YETHIPE
TEMATUYECKUX pa3Jiena.

Paznen «IlugpoBass rpamMoOTHOCTB» IIOCBALIEH BOIpPOCaM YCTPOUCTBA
KOMIIBIOTEPOB U JIPYTUX DJIEMEHTOB LHU(PPOBOrO OKPYKEHUS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCTIOJIBb30BAHUIO CPEJICTB OMEPAIMOHHON CUCTEMBI, paboTe B
cetu UHTepHET M UCHOJI30BAaHUIO WHTEPHET-CEPBUCOB, HHGOPMAIIMOHHON
0€30MacHOCTH.

Paznen «Teopernueckne OCHOBbI HH(OPMATHKM» BKJIIOYaeT B ceOs
NOHSATUMHBIA anmnapaT HWHPOPMATUKH, BONPOCHl KOAUPOBAHUS HHGPOPMAIUU,
u3MepeHuss MHOOPMAIIMOHHOTO 00BEMa JIaHHBIX, OCHOBBI alreOphl JIOTHKH U
KOMITBIOTEPHOT'O MOJIETTUPOBAHUS.

Paznen «AJaroputmMbl M NPOrpaMMHpPOBaHME» HAIMPABICH HA PAa3BUTHE
QITOPUTMUYECKOTO MBIIUICHUS, pa3padOTKy aIrOPUTMOB U OLIEHKY UX CJIOXKHOCTH,
dbopMHUpOBaHKE HABHIKOB peaiM3alliu MPOrpaMM Ha S3bIKaX MPOTrpaMMHUPOBAHUS
BBICOKOTO YPOBHS.

Pazpen  «AndopManmoHHbIe  TEXHOJOIrMHM»  TIOCBAIIEH  BOIPOCAM
NPUMEHEHUST WH(OPMALIMOHHBIX TEXHOJOTHM, peaqu30BaHHBIX B MPUKIAJTHBIX
MIPOrPAMMHBIX MPOAYKTAX U UHTEPHET-CEPBUCAX, B TOM YHCIIE B 33/1a4aX aHAIU3a
JTAHHBIX, HMCTOJB30BAHHUIO 0a3 JAaHHBIX W DJEKTPOHHBIX TaONMUIl HJisl pelIeHUs
MIPUKJIAIHBIX 3a]1a4.

B npuBenénHoM nanee coaepxanuu ydyeOHoro npeamera «ubopmaTikay
KYPCUBOM  BBIJICJICHBI  JIOMOJIHUTEIbHBIE TEMBbI, KOTOpPbIE HE BXOJAT B
00s13aTeNBHYIO TTporpaMMy 0OyYEeHHS, HO MOTYT OBITh TIPEIJIOKEHBI JIJIST U3YUEHUS
OTJIETTbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00yYarOIIUMCS.

YriyOn€éHHbli  ypOBeHb HW3Y4YeHUSI HMHPOPMATUKH PEKOMEHAYETCS s
TEXHOJIOTUYECKOTO  TpOoQuisi, OpPUEHTUPOBAHHOIO HA  HMHXKEHEPHYIO U
WHOOPMAITMOHHYIO CQepbl ACATEIBHOCTUA. YTIyOIEHHBIH YpPOBEHb W3YUYCHUS
uH(OpMATHKK O0ECIIeYUBACT: MOJATOTOBKY OOYyYarolmuxcs, OPUCHTHPOBAHHBIX Ha



CHENUATBbHOCTH B 00JacTH HMH(POPMAIMOHHBIX TEXHOJIOTHMA ¥ WHKXCHEPHBIC
CHEIUATBHOCTH, Y4YacTHE B MPOEKTHONW M HCCIIENOBATEIhCKON JIESITEIILHOCTH,
CBSI3aHHOM C COBPEMCHHBIMH HaNpaBJIECHUSIMHU OTpacid HH(POPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, MTOATOTOBKY K YYACTHIO B OJIMMITHAIAX U ClIade
EnwHOro rocymapcTBEHHOTO dK3aMeHa 1Mo WH(popMaTHKe.

[TocemoBaTenbHOCTh M3YYEHHUS TEM B Tpeleiax OJHOTO roaa oOydeHHs
MOXXET OBITh HM3MEHEHa MO YCMOTPEHHUIO YYHUTENsl MpH MOATOTOBKE paboueit
IPOTrpaMMBbl U TTIOYPOYHOTO TJIAaHUPOBAHMS.

OO11ee YnciIo YacoB, PEKOMEHJOBAaHHBIX JJIsl U3y4YeHUs] HHDOpMaTUKU — 272
yaca: B 10 kmacce — 136 yacoB (4 daca B Heneno), B 11 kimacce — 136 gacoB (4 gaca
B HEJICJIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTDH

TpeGoBanus TEXHUKM O€30MACHOCTM M TUTMEHbI Tpu  paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMU LU(PPOBOTO OKPYKEHUSI.

[IpuHuunsl paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢bon Heitmana. ABTOMAaTHYECKOE BBINOJHECHHE IPOTPAMMBI  IIPOIIECCOPOM.
OneparvBHasi, MOCTOSHHAs M JOJATOBpeMeHHas mnamsaTh. OOMEH JaHHBIMH C
noMoibio uH. KoOHTposepsl BHEMHUX YCTPOUCTB. [IpsAMoii tocTyn K mamsTy.

OCHOBHBIE TEHACHIIUU pa3BUTUS KOMITbIOTEPHBIX TEXHOJIOTUH.
[TapannenbHbie BBIYUCIICHUS. MHorormpoueccopHbie CHUCTEMBI.
Cynepkomnbtotepsl. PacnipenenéHaple BHIYUCIUTEIBHBIE CUCTEMBI M 00paboTKa
OONbIIMX JaHHBIX. MoOOWIbHBIE UHMQPPOBBIE YCTpPOWCTBA W HMX pPOJb B
KOMMYHHUKAIIUSX. BcTrpoennsie KOMIIBIOTEPHI. MUKPOKOHTPOJIIEPHI.
PoGotusupoBaHHbIe TPOU3BOCTBRA.

[Tporpammuoe obecrieueHre KOMITBIOTEPOB M KOMITBIOTEPHBIX CHCTEM. Buibl
IporpaMMHOro oOecredeHus: U ux HazHadeHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHrss MOOWJIBHBIX ycTpoicTB. [lapannenbHoe mporpaMMHpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepaloOHHbIE CUCTEMbl. Y THIIMTHI.
HpaiiBeppl  ycTpoucTtB. MHCTammsiuuss W JOEUMHCTAUALNUSA  OPOrPAMMHOIO
obecrieueHusl.

daiinoBeie cuCTeMBbl. [IpuHIUIIBI pa3MeleHus] ¥ UMeHOBaHMS (HaljioB B
nosroBpeMeHHon namstu. [llabnonsl 11t onucanus rpymi (aiaos.

[IporpammHoe oOecrnieuenue. JluieH3npoBaHue MPOrpaMMHOTO 0OeCIIeYeHUS
u  1udpoBeiIx pecypcoB. I[lpompumerapHoe u CBOOOJHOE TMPOTPAMMHOE
obecrieuenne. KomMepueckoe 1 HEKOMMEPUECKOE HUCTIOIb30BAHUE MTPOTPAMMHOTO
obOecrieueHnuss U HUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABJIMBaEMas
3aKOHOAATENbCTBOM Poccuiickon denepannu 3a HEMPABOMEPHOE HMCIIOJIb30BAHUE
IPOrPaMMHOTO 00ecTiedeHHs U UG POBBIX PECYPCOB.

[IpuHIUIIBI TIOCTPOCHUS U annapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEM.
CereBbie npotokosnbl. Cetb UHTEpHET. Anpecanus B cetu MHTepHeT. [IpoTokobl
creka TCP/IP. Cucrema 1OMEHHBIX UMEH.

Pa3znenenne IP-cetu Ha mojceTH ¢ IOMOIIbI0 Macok nojacereil. CereBoe
agMuHUCTpUpoBaHue. [lomydyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hammuusi CBs3U € y3i0M certd. OmpeneneHue MapuipyTa JIBHKCHUS
IIAKETOB.

Bunet  pestensHoctn B cetu  WutepHer. CepBucel  MHTepHera.
['eonndopmalmoHHble CUCTEMBI. [ €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(HampuMep, JIOKamus MOOWIBHBIX TeIePOHOB, OMpEAeNieHne 3arpy>KeHHOCTH
aBTOMAarucTpaseil), ”HTEPHET-TOPTOBIISA, OpOHUPOBaHNE OUIIETOB ¥ TOCTUHHUII.

['ocynapCTBEHHBIE 3JEKTPOHHBIE CEpBUCHI M yciyru. CouuanbHble CETH —
OpraHu3alys KOJUIEKTUBHOTO B3auMOJAEUCTBUS U oOMeHa JaHHbIMH. CereBoi
ATUKET: MpaBWia MOBeIeHUS B KubOeprpoctpaHcTBe. [IpobiemMa mogMHHOCTH
nosrydeHHoi nHpopmarmu. OTKpeIThIE 00pa30BaTEIbLHBIE PECYPCHI.

TexHOTeHHbIE M 3KOHOMHUYECKHE YTpO3bl, CBA3AaHHBIE C HCIIOJIb30BaHUEM
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJoruid. OO1ue npodiieMbl 3aiUThl
uHpopMmanuu  u  uHbOpMaMOHHONW  Oe3omacHocTH. CpeacTBa  3alllUThHI
uH(pOpPMAITUU B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETAX W aBTOMATH3WPOBAHHBIX
uHQOpPMAITMOHHBIX  cucTemax. lIpaBoBoe obecrneueHue UHOOPMAIIMOHHON
0€30I1aCHOCTH.

[IpenoTBpanieHue HECAaHKIMOHUPOBAHHOIO  JOCTyna K  JINYHOH
KOH(pUAEHIIMATbHOW MH(pOpMAIIK, XpaHSAIIEHCs Ha MEePCOHAIBLHOM KOMITBIOTEpE,
MOOMJIBHBIX yCTpOMCTBax. BpenoHOoCHOE mporpaMmMHOE 00ECIEUYeHHE U CIOCOObI
O0psOBl C HUM. AHTHBUPYCHBIE MporpaMMbl. OpraHuzaius JIMYHOTO apXuBa
uHpopmaiu. PezepBHoe konuposanue. [laponbHas 3anmra apxusa.

[udpoBanue nmaHHbIX. CHMMETPUYHBIE W HECUMMETPUYHBIE IITUDPHIL.
[Mudper npoctoit 3amensl. [ludpp Leszaps. [udpp Buxenepa. Anroputm
mudpoBanus RSA.

Teopernyeckne 0CHOBbI MHHPOPMATHKH

Uudopmanus, nanusie U 3HaHus. MudopmanmoHHbie MpoIEeccsl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepbiBHbIE W JUCKPETHBIE BEJIMYMHBI W cUrHajibl. HeoOxoaumocTh
JTUCKpeTU3auu WHOOpMaIuu, MpeAHA3HAYCHHOW Ui XpaHEHWs, Neperadyud U
00paboTKH B ITU(POBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE U  HEpPaBHOMEpPHBIE  KOJIBI.
JlexoaupoBaHue COOOIIEHU, 3alIMCAHHBIX C MOMOUIBI0 HEPABHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHne OIHO3HAYHO AEKOAMPYEMBIX KOJOB C MOMOIIBIO
nepeBa. EnuHuibpl n3mMepenust Konnuectsa uHpopManuu. AndaBUTHBINA MOIX0] K
OILICHKE KOJIMYeCTBa MH(POPMALIUH.

Cucrembl cuucienus. Pa3BépHyTas 3amuch LENbIX U APOOHBIX YHCEN B
NO3ULMOHHON cucTteMe cuncieHud. CBOWCTBa MO3WIMOHHOM 3amUCH  4ucia:
KOJIMYECTBO UG B 3aIUCH, MIPU3HAK JCIMMOCTH YMCIa HA OCHOBAHUE CHCTEMBI
CUMCJIEHUA. AJIITOPUTM IE€PEBO/IA LIEJIOr0 YUCIa U3 P-UYHOI CUCTEMBI CUHUCIICHHUS B
JECATUYHYI0. AJTOPUTM IepeBoJa KOHEUHOM P-wuHOM npoOu B AECATHUHYIO.
AJITOpUTM TIEpEBOJIA LEIOr0 4YMCIa U3 JIECATUYHOW CHUCTEMBbI CUWCIICHUs B P-
nyHyro. [lepeBom KoHewHOU pAecsaTHUHONW npobu B P-munyro. JIBonuHas,
BOCBMEpPHUYHAS W IIECTHAALATEPUYHAS] CUCTEMBbI CUMCIICHHUS], CBSI3b MEXIY HUMH.



Apudmernueckue omepanuyd B MO3UIUOHHBIX CHUCTEMax cYHcIeHus. TpouuHas
YPAaBHOBEILIEHHAs] CUCTEMA CUUCIEHUS. JIBOMYHO-/IECSTUYHAS CHCTEMA CUUCIICHUS.

KonupoBanne TtekcTtoB. KommpoBka ASCII. OpHoGaliTHBIE KOJIUPOBKH.
Crangapr UNICODE. KoaupoBka UTF-8. Omnpenenenue HHPOPMaMOHHOTO
00BbEMa TEKCTOBBIX COOOILIEHU.

KomupoBanne  u3oOpaxenuil. OueHka  UH(OPMAIMOHHOIO  00BEMA
rpauYecKuX TaHHBIX MMPU 33JIaHHBIX pa3penieHrH 1 r1yOnHe KOJUPOBaHUS I[BETA.
[IBetoBbie Monenu. BektopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

KoaupoBanwne 3Byka. Onenka HHGOPMAIMOHHOTO 00hEMa 3BYKOBBIX JaHHBIX
IIPY 33JaHHBIX YaCTOTE AUCKPETU3ALNN U Pa3psAHOCTH KOJUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUWsS. BbICKasbiBaTelbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI Cy111€CTBOBAHMS M BCEOOITHOCTH.

Jlornyeckue omnepauuu. TaOnuIbl MUCTUHHOCTH. Jlormueckue BBIpAXKEHUS.
Jlornueckue TtoxzaecTBa. JloKa3aTeabCTBO JIOTMYECKUX TOKIECTB C MOMOUIBIO
TaOJIUI ICTUHHOCTH. Jlornueckue onepanuu 1 onepanuy HaJ MHOKECTBAMH.

3aKoHbI anreOpbl JOTMKU. OKBUBAJICHTHBIC MPEOOpPa30OBaHUS JOTUYECKUX
BbIpa)KeHUU. JlIornyeckue ypaBHEHUs U CUCTEMbI YPABHEHU .

Jlornyeckue QyHKUMU. 3aBUCUMOCTb KOJMYECTBA BO3MOXHBIX JIOTMYECKHX
GYHKIHMI OT Kom4yecTBa apryMeHTOB. [1oHbIe cuCTEMBI TOTHYECKUX (QYHKITHI.

Kanonnueckue  gopmbl  mormueckux  BolpakeHuil.  CoBepIlieHHbBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajbHble (OPMBI, aIrOPUTMBI HX
MOCTPOEHUS MO TA0IUIE UCTUHHOCTH.

Jlornyeckue »>aeMEHTBI B cocTaBe Kommbrorepa. Tpurrep. Cymmarop.
Mmuoropa3psaabeii cymmarop. IloctpoeHne cxeM Ha JOTMYECKHX 3JEMEHTax IO
3aIaHHOMY JIOTHYECKOMY BBIPAKEHHUIO. 3alUCh JIOTMYECKOTO BBIPAKEHUS II0
JIOTUYECKOM CXEME.

[IpencraBienue MLeNbIX 4YMCEN B MHaMsATH KommbioTepa. OrpaHUYEHHOCTb
JMana3oHa 4Kcell MpU OrpPaHUYEHHUH KoJudecTBa pas3psaoB. Ilepenosinenue
pa3psTHOM CeTKH. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIM
JOTIOJIHUTENIbHBIN KOJ OTPULIATEIIbHBIX YUCEN.

[TobutoBbie noruueckue omnepauuu. Jlornueckuil, apudmernueckuii u
nukianyeckuid  capuru. IlludpoBanue ¢ mnoMompl0 MOOUTOBOM  onepauuu
«uckimovarouiee MJIN».

[IpencraBiieHHE BEIIECTBEHHBIX YHUCEN B NAMATH KOMIbIOTEpa. 3Hayauias
YacTh W MOPSAJOK yucia. JlnanazoH 3HaA4eHHM BelECTBEHHbIX yuceln. [Ipobiembl
XpAaHEHMs] BEIECTBEHHBIX YHUCEN, CBA3aHHBIE C OrPAaHUYEHUEM KOJIMYECTBA
pa3psaoB. BelloniHeHHe omnepanuii C BEIIECTBEHHBIMU YHCIAMHU, HAKOIUICHHE
OLIMOOK P BBIYUCIICHUSX.



AJITOPUTMBI H IPOTPAMMMPOBAaHHE

OmnpeneneHne BO3MOXKHBIX PE3yJIbTATOB pabOThl MPOCTEUIIUX aJTOPUTMOB
YIPaBJIEHUSI HCHOJHUTEISIMU M BBIYMCIHUTENIBHBIX aarOpuTMOB. OmnpeneneHue
WCXOJIHBIX JAHHBIX, PU KOTOPBIX AJITOPUTM MOXKET aTh TPeOyeMbIi pe3ysbTar.

Otamnbl penieHus 3ajad Ha KomibioTepe. MHCTpyMeHTanbHbIE CpeacTBa:
TPAHCIATOP, OTIAmuuK, mpodmwmpoBmmMK. KoMmuisaius wuW HWHTEpIpeTaInus
nporpamMm. BupTyaiibHble MallIMHBI.

WUurterpupoBannas cpena pa3paboTku. Meroasl OTIAIKU IPOrpamM.
Hcnonb3oBanue TpaccupoBOouUHbIX Tabnuu. OTiagounslii BeiBoA. Ilomarosoe
BBIITOJTHEHME ITpOrpaMMbl. Toukn octaHoBa. [IpocMoTp 3HaYeHUI IEPEMEHHBIX.

A3k mporpammupoBanus (Python, Java, C++, C#). Tunel gaHHBIX:
LEJIOUYHCIICHHbIE, BELIECTBEHHbIE, CHUMBOJIbHBIC, JIOTUYECKHE. BeTBieHusl.
Cnoxnele ycnoBusa. Ilukibelr ¢ ycnoBueM. [lukibl 1O  mHEpPEMEHHOM.
B3anMozaMmeHsieMOCTh ~ pa3NMYHBIX  BUAOB  IMKJIOB. HBapumaHT  UUKIIA.
CocTaBieHue LUKIA C HUCIOJIB30BAHUEM 3apaHee ONpPENENEHHOIO0 WHBAPUAHTA
LUKJIA.

JloKkyMeHTHpOBaHUE IPOTrPaMM. Hcnonp3oBanue KOMMEHTApHEB.
[ToaroroBka onucaHusi IpoOrpaMMbl U HUHCTPYKLIMH JIJIs [TOJIb30BaTENS.

Anroputmbl 00pabOTKH HATYpalbHBIX YMCEJI, 3alUCAHHBIX B MO3UIIMOHHBIX
CHUCTEeMax CYHUCICHHUA: pa3OMeHHe 3amuch 4YHclia Ha OTICNIbHbIE UQPH,
HAaXOXJEHUE CYMMBbl U TpouW3BelNeHUA UU(]p, HAXOKICHUE MaKCHUMAIbHOU
(MUHUMAJIBHOW ) LIUGPHI.

Haxosxnenue Bcex MpOCThIX YMCEN B 3aJlaHHOM Juanasone. [IpencraBienue
qrcia B BUAE€ HAOOpa MPOCTHIX COMHOXKUTENECH. ANroOpuT™M OBICTPOTO BO3BEACHUS
B CTEIICHb.

OO0paboTka JaHHBIX, XpaHAmuxcs B (aitnax. TekcToBsie U TBOUYHBIEC (ailiibl.
daiinoBeie TIepeMeHHbIC ((aimoBbie ykazarenu). Urenue u3 daina. 3anuch B
daiin.

Pa3buenue 3amaun Ha noazanauu. [lognporpammsl (mpoueaypsl U GyHKIUN).
Pexypcusa. PexypcuBHbie 00bekThl ((pakransl). PexkypcuBHBIE mponenypsl u
¢bynkuuu. Mcronb3zoBanue cTeka JUisi OpraHu3aliyd PeKypCUBHBIX BHI30BOB.

Hcnonb3oBaHue cTaHgapTHOW OMOIMOTEKH fA3bIKA MPOTrpaMMHUPOBAHUS.
[Tonkntoyenne  OMOJMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAUTEINIECH.
MoynpHbBIM OPUHIKAN TOCTPOEHUS NPOTPAMM.

Uucnennple MeToapl. TouHoe U TPUOIMKEHHOE pEIIeHUs 3aJauu.
UuclieHHbIE METO/IbI pElICHUs] YPaBHEHHI: MEeTO] nepe0opa, METO 1 MOJIOBUHHOTO
nenenus. [Ipubnmxk€HHOE BBIUMCICHHE JIMH KPUBBIX. BhluncieHue rmuiomaaen
Gburyp ¢ TOMOIIBIO YHUCIECHHBIX METOAOB (METOJ NPSIMOYTOJBHUKOB, METO]I



tpanenuii). Ilonck Makcumyma (MUHUMYMa) QYHKUAA OJHOM NEpPEMEHHOU
METOJOM IOJIOBUHHOTO JEICHUSI.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHBIE  (QYHKIUU  s3bIKA
pOorpaMMHUPOBaHUs JIJiE 00pabOTKH CUMBOJBHBIX CTPOK. AJTOPUTMBI 00paObOTKH
CUMBOJIBHBIX CTpPOK: TOJICYET KOJMYECTBA IMOSBJIEHUNA CHMBOJIA B CTPOKE,
pa3OueHue CTPOKM Ha CJIOBa MO MPOOEIbHBIM CHMBOJIAaM, I[OWUCK MOACTPOKHU
BHYTPHM JAHHOM CTPOKH, 3aMEHA HAWUJICHHOW IIOJICTPOKH Ha JPYryI CTPOKY.
['eHepanus Bcex CIOB B HEKOTOpOM alipaBUTE, YAOBIETBOPSIOUIUX 3aJaHHBIM
orpanndeHusM. [IpeoGpa3zoBanue ynciia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBpl W TIOCIEOBATEIBHOCTA YHCEN. Bbpluucienne 0000mEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MAaCCUBA WJIM YMCIOBOM MOCIEI0BATEIbHOCTH (CyMMBI,
MIPOU3BEICHUS, CpeIHEro apupMeTUYECKOro, MUHUMAILHOTO M MaKCHMalbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOUIUX 3aJlaHHOMY YCIOBHIO).
JIMHEWHBIN MOUCK 3aJaHHOTO 3HAYEHUS B MACCHUBE.

CopTtupoBKka 0JJHOMEPHOTO MaccuBa. IIpocThie METOIBI COPTUPOBKU (METOJ
my3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHHUEM.
beictpas coptupoBka MaccuBa (aqroput™m QuickSort). J[BouuyHBIH TOWCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBbl (MaTpuilbl). AJTOPUTMBI 00paOOTKH JBYMEPHBIX
MacCHBOB: 3aIl0JIHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA IO 3a/IaHHBIM IIPAaBUJIaM,
MOUCK 3JIEMEHTa B JBYMEPHOM MAacCHBE, BBIYUCIECHNE MAKCUMyMa (MUHUMYyMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOTO MAacCHBa, MEPECTAaHOBKAa CTPOK U CTOJIOLOB
JBYMEPHOTO MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcroBerii mporneccop. PenaktupoBanue u ¢opmarupoBanue. I[IpoBepka
opdorpaduun u rpammatuku. CpeacTBa TMOUCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  McrnonszoBanue  crwieil.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHoOCkM, ornaBieHue. KosuiektuBHas paboTa ¢ JOKYMEHTaMH.
NHCTpyMEHTBI pelieH3UPOBaHUsI B TEKCTOBBIX Mpoiieccopax. OOIayHbIe CEPBUCHI.
HenoBass mepernmcka. Pedepar. I[lpaBuna uuTUpoBaHUS HCTOYHHKOB U
obopmiieHus: O6ubmuorpaduyeckux ccouiok. OdopmileHHe crucka JTUTepaTypshl.
3HAaKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TeXHMYeCKHe CpeACTBa BBOJA
TekcTa. CrHenuanu3upoBaHHbBIE CPEACTBA PEJAKTHUPOBAHUS MATEMATHUYECKUX
TEKCTOB.

AHanu3 naHHblX. OCHOBHBIE 33JjauM aHajiv3a JaHHBIX: MPOTHO3UPOBAHUE,
Kkiaccudukanus, KiacTepuzanus, aHaiu3 OTkIoHeHu#. IlocienoBarenbHOCTH
pelieHus 3aja4y aHaiu3a JaHHBIX: COOp NMEPBUYHBIX JTAHHBIX, OUUCTKA U OIICHKA
KauyecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOCHUE MOJIENH, MPeoOpa3oBaHUe TAaHHBIX,
BHU3yalM3allisl TaHHBIX, UHTEpPIpeTaus pe3ysibraToB. [IporpammHubie cpelicTBa u



UHTEPHET-CEPBUCHI [JIs1 00pabOTKH M MPEACTaBICHUS JaHHBIX. bobline naHHBIE.
Mammnnoe o0yuenue. HTeIeKTyanbHbIN aHAIU3 JaHHBIX.

AHanu3 AaHHBIX C MOMOILIBIO DJIEKTPOHHBIX TaOuul. BeruncieHue cymmsl,
cpenHero apupMeTuyecKoro, HaudoIbIIEro (HAMMEHBIIEr0) 3HAYEHUs TUaIa30Ha.
Boruucnenne ko3dduuueHta koppensuuu IByX pAnoB AaHHbIX. [locTpoenue
CTONOYATHIX, JMHEWUYaTBIX © KpYroBbIX guarpamm. Iloctpoenue rpadpukoB
¢ysxuuil. [lonOop nmuHUK TpeHa, pelIeHne 3aa4 IPOTHO3UPOBAHUSI.

UucneHHOe pELIEHUE YpaBHEHMM € TOMOLIbIO HOJA0Opa Iapamerpa.
OnTrMu3anys Kak IMOMCK HAaWIY4IIEero pelleHHs B 3aJaHHBIX yciaoBusax. LlemeBas
¢ynkius, orpanudenus. JlokanbHble U TI00ANbHBI MUHHUMYMBI II€JIEBOM
¢yskuy. Pemenue 3a1a4 ONTUMU3ALUY C TIOMOIBIO 3IEKTPOHHBIX TAOJIHII.

11 KIIACC

Teopernueckue 0CHOBbI HHGOPMATHKH

Teopernyeckue MOAXOIbl K OLEHKE KOJu4ecTBa HHMopManuu. 3akoH
anmutuBHOCTH MHpopManuu. Dopmymna Xaptau. MHpopmanus u BEpOSITHOCTS.
®opmyna llleHHoHa.

Anroputmbl cxaTusi naHHbiX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. AJropuTMbl CXaThsl JAHHBIX C MOTEPSMH. Y MEHBIICHHE
rIyOMHBI KoJMpoBaHus 1Beta. OCHOBHBIE Hieu anroputMoB cxarust JPEG, MP3.

CkopocTh Tmepenayu  JaHHBIX. 3aBUCHUMOCTb BPEMEHH IIepeayud  OT
UH(POPMAIIMOHHOTO 00BbEMA JaHHBIX M XapaKTEPUCTUK KaHaya CBs3U. llpuumnbl
BO3HMKHOBEHHUS OMIMOOK TMpu mepenavye JaHHbIX. Kozbl, MO3BOJSIONIKE
OoOHapy>XMBaTh W HUCIpPABIATh OMIMOKH, BO3HUKAIOLIME MPHU TEepenayve JaHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ noBropennem 0utoB. Koasl XsMMuHra.

Cucrempl. KommoHeHTBl cucteMbl M uX B3aumopaeuctsue. CHUCTEMHBIN
s dexT. Ypapnenue kak nHGOPMAIIMOHHBIN Tipotiecc. OOpaTHast CBS3b.

Mopenn u monenupoBanue. Llens MonenupoBanusa. COOTBETCTBUE MOJEIU
MOJIEJIUPYEMOMY OOBEKTY WJIM MpOLEcCy, Lenu MoaenupoBanus. Gopmanuzanus
IIPUKJIAIHBIX 3a]1a4.

[IpencraBienue pe3ysibTaTOB MOJCIHUPOBAHMS B BHUAE, YAOOHOM s
BOCIIPUSATHUS YelIOBEKOM. ['paduueckoe npeacTaBieHue JaHHbIX (CXeMbl, TaOIHIIbL,
rpaduKm).

I'padbl. OcHoBHBIE noHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOILIBIO
MaTpull CMEXHOCTH, BECOBBIX MATpHI], CIHACKOB CMEXHOCTU. Pemenue
ATOPUTMUUECKUX  3ajlad, CBSA3aHHBIX C aHaiu3oM rpadoB (HocTpoeHue
ONTHUMAJIBHOTO TYTH MEXJIy BeplmMHaMu rpada, OomIpeleseHue KOoJIUYecTBa
pPa3IMYHBIX IyTE€d MEXAY BEpPUIMHAMH OPHEHTUPOBAHHOIO ALMKIMYECKOIO

rpada).



HepeBns. bunapnoe nepeo. JlepeBbs moucka. CrocoObl 00xoma mepesa.
[IpencraBnenne apudpMeTUUECKUX BBHIPAKECHUM B BHUJIE AepeBa. [luckpeTHbie Urphl
JIBYX UTPOKOB ¢ nojHoM uHpopmanueit. [loctpoenue nepeBa nepedbopa BapHaHTOB,
OMMCAHUE CTPATEruu UTPhbl B TAOIUYHOU (popme. BBIMTpHIIHbIE U TPOUTPHIIIHBIE
MO3ULIMHU. BBIMTPBIIIHEBIE CTPATETUH.

CpencrBa MCKyCCTBEHHOrO0 MHTEIUIEKTa. CepBHCHl MAIIMHHOIO IEPEBOJA H
pacnio3HaBaHusl yCTHOU peud. KorHUTHUBHBIE cepBUCHL. MaeHTH(UKaus U MOUCK
U300paKEeHUI, paclo3HaBaHUE JIULL. Camoo0Oyuaroiuecs CUCTEMBI.
M CKyCCTBEHHBIM HMHTEIUIEKT B KOMIIBIOTEPHBIX WUrpax. lcrosb3oBaHue METOIOB
MCKYyCCTBEHHOT'O MHTEJUIEKTa B OOywarommx cucreMax. lMcnonap3oBaHue MeTon0B
UCKYCCTBEHHOT'O MHTEIJIEKTa B poOoToTexHuke. MuTepuner Bemieil. [lepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX UHTEILIEKTYAJIBHBIX cUCTeM. HelpoHHbIE CeTH.

AJITOPUTMBI H IPOrPAMMHMPOBAHHE

Qopmanusanus  HoHATHSA — anropurma.  Mammnaa — TeropuHra  Kax
yYHUBeEpcaJIbHas MOAeNb Beranciienuil. Teznc Uépua—Trropunra.

OrneHka CII0KHOCTU BBIUMCICHUN. BpeMs paGoTel U 00BEM HCIONIB3yEMOM
naMsTH, UX 3aBUCHUMOCTb OT pa3Mepa HUCXOJHbIX JaHHbIX. OleHKa
ACUMIITOTHUYECKOM  CIIOKHOCTHM  QITOPUTMOB. AJITOPUTMBI  MTOJIMHOMHUAJIBHON
cnoxHocTH. Ilepebopuble anroputmbl. [IpuMepsl pa3iIMyYHBIX — AJTOPUTMOB
penieHus OHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IIMYHYIO CIOKHOCTbD.

[Ionck mpocCTBIX 4YMcesN B 3aJaHHOM [JMAIla30HE C IOMOIIBI0 aJrOpUTMaA
«pemieto DparocheHay.

MHuoropa3zpsaHbie Ueble YUCa, 3a1a41 JJIMHHON apU(PMETUKH.

CnoBapu  (accoMaTWBHBIC MAaCCUBBI, OTOOpaKkeHWsI).  XOII-TAOJIHIIBI.
[Toctpoenue andaBUTHO-4aCTOTHOTO CJIOBAPS IS 33JaHHOTO TEKCTA.

Crexu. AHamu3 NPaBUIBHOCTH CKOOOYHOTO BbIpaKeHUs. Bpluucienue
apu(PMETUUECKOTO BhIPAKEHHUS, 3alIMCAHHOTO B TOCTPUKCHOHN dopme.

Ouepenu. Mcnonb3oBanue ouepenu AJisi BDEMEHHOIO XPaHEHHS TAHHBIX.

Anroputmbel Ha rpadax. I[locTtpoeHne MHUHHMAaIBHOTO OCTOBHOTO JepeBa
B3BEILIEHHOTO CBSI3HOTO HEOpPHEHTHpOBaHHOro rpada. KoinyecTBo paziauyuHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOIO AlMKIMYECKOro rpada. AJroputM
JIeUKCTpHL.

JepeBpi. Peanuzanus nepesa ¢ MOMOIIBIO CCBIIOYHBIX CTPYKTYDP. IBonuHBIE
(Ounapubie) aepeBbs. [locTpoeHuwe paepeBa [UIsl 3aJaHHOTO apUPMETUYECKOTO
BbIpaxkeHUs. PekypcuBHbIe anroputmbl o0xona nepeBa. Vcnonb3oBaHue cTeka U
ouepean ajst 00xo/a aepena.

JIluHamMuueckoe NpPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUs 3a1ad  C
COXpPAaHEHUEM IMPOMEKYTOUHBIX PpPE3YyJIbTaTOB. 3aJauyM, PEIIAEMbIE C ITOMOIIbIO



JTUHAMAYECKOTO TMPOTPAMMHUPOBAHUS: BBIUHUCICHUE PEKYPCUBHBIX (YHKIIHH,
Mo/ICY€T KOJIMYECTBA BAPUAHTOB, 3a/1a4U ONITHMH3AIINH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpPOrpaMMHUpoBaHuUd. OOBEKTHI U
kjaccel. CBOMCTBA M MeTO/bl O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO MOAXOJA.
Wukancymnsiys, HacJaeT0BaHue, TOTUMOP(HU3M.

Cpenbl ObicTpol pa3paboTku mporpamm. lIpoekTupoBanue wuHTEpdeiica
nosib3oBaTens.  Mcronb3oBaHWE TOTOBBIX — YNPABISAEMBIX  3JIEMEHTOB s
OCTpoeHUs uHTEepdeiica.

O630p  s3bIkOB  mporpammupoBanusi.  [lonsitue o  mapaaurmax
IPOrPaMMHUPOBAHHSI.

HNudopManuoHHbIE TEXHOJOTHH

DTtanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO0  MOJICIMPOBAHUS: ITOCTAHOBKA
3ajaud, pa3paboTKa  MOJENU, TECTUPOBAHME  MOJENIH, KOMIIbIOTEPHBIN
HKCIEPUMEHT, aHAJIU3 PE3yJIbTATOB MOJICIIMPOBAHMUSL.

Juckperusanusi Npu MaTEMaTUYECKOM MOJEIUPOBAHUU HEMPEPHIBHBIX
npoiieccoB. MogenupoBanue BWKEHHS. MojenupoBaHue — OMOJOTMYECKHX
cucteM. MaremaTtuueckue  MOJEIM B DKOHOMHKE.  BbIUHCIUTENbHBIC
SKCIIEPUMEHTHI C MOJIEIISIMHU.

OOpaboTka pe3yJIbTaTOB SKCIEpUMEHTA. MeToJ] HauMEHBIIUX KBaJApPaTOB.
OneHka 4YHCIOBBIX TAPAMETPOB MOJCIUPYEMBIX OOBEKTOB H  MPOIECCOB.
BoccranoBnenue 3aBUCUMOCTEH 110 pe3yJibTaTaM SKCIIEPUMEHTA.

Beposatnoctaeie  Momenu.  Mertonsl Monte-Kapio.  MMurtannonHoe
mMoienupoBanue. CHCTEMbI MACCOBOTO OOCITY KHBaHHUSI.

Tabnuunsie (pensiuvoHHBIE) Oa3bl JaHHBIX. Tabnuia — mpeacTaBiIcHUE
CBEJICHUI 00 OJHOTHIIHBEIX O0OBekTax. Ilone, 3ammch. Kmrou tabmmipl. Pabora ¢
roToBoil 0a3oif naHHBIX. 3amnojgHeHue Oa3bl JNaHHbIX. [louck, copTUpoBKa U
dbunpTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY JAHHBIX. 3alpoChl C MapameTpaMu.
Brerunciisiemsie 1osis B 3ampocax.

MHoroTtabimunple 0a3pl JAaHHBIX. THIBI CBSA3EH MeEXay TaOIUIIaMHu.
Buemnuii kitou. LlenoctHoCTh 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0JIMYHBIM O0a3aM
JTAHHBIX.

Nureprer-nnpuiioxkenus. I1lonarue o cepBepHON U KIMEHTCKOW YacTsX CauTa.
TexHoJIorusl «KIUEHT — CepBEP», €€ NOCTOMHCTBA U HeAocTaTku. OCHOBBI A3bIKA
HTML wu kackagubix tabmury ctuieit (CSS). Cuenapum Ha s3wsike JavaScript.
®opMbl Ha BeO-CTpaHUIIE.

Pa3melienne BeO-caliToB. Y ciayra XocTuHra. 3arpy3ka (aiijioB Ha CaT.

BBon m300pakeHnii C HCIONB30BAHUEM DPA3IMYHBIX MU(PPOBBIX YCTPOHCTB
(mdpoBbIX (PoToanmapatoB U MHKPOCKONOB, BHUIECOKAMEp, CKAaHEPOB U JIPYTUX



ycTpoiicTtB). ['padmueckuii penaktop. Pazpemenne. Kanpuposanue. cnpaBnenue
nepcnektuBbl. ['mcrorpamma. Koppekuuss  ypoBHEW, KOppeKUus  LBETa.
OOecrnBeurBaHUE IIBETHBIX H300pakeHui. Perymb. Pabora ¢ obOmactsamu.
OUIBTPHL.

MHuorocnolinble uzo0Opaxenus. TexcroBble ciaou. Macka cnosi. Kanainsbl.
Coxpanenne BbaeneHHOW oOiactu. IloaroroBka mimocTpanuid s BeO-CaliTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bexrtopnas rpaduka. IlpumutuBel. HM3MeHeHHE MOpsAKa 3IIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynmnupoBka. Kpussie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnonap3oBanue KOHTYpoB. BekTopusaius pacTpoBbIX H300paKeHU.

[IpyHIMIBI  IIOCTPOEHUSA M PENAKTUPOBAHUA TPEXMEPHBIX MOJEIEH.
Cerounble Mogmenu. Marepuansl. MoJeaupoBaHHE HCTOYHHUKOB OCBELICHMS.
Kamepsl. ApautuBsble TexHonoruu (3D-npunrtepst). Ilonarue o BupTyanbHOU
PEATbHOCTH U JOTIOJHEHHOW PEaJbHOCTH.



[NDIAHUPYEMBIE PE3VIJIbBTATBI OCBOEHHUA IIPOITPAMMEBI 110
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yJibTaThl  OTPaXKalOT TOTOBHOCTH M CIOCOOHOCTH
0o0ydaromuxcsi pyKOBOJCTBOBAaThCS CGHOPMUPOBAHHON BHYTPEHHEH MO3HIMEH
JUYHOCTH, CHUCTEMOM IEHHOCTHBIX OpHUEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX
yOeXKJIeHUH, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM  POCCHUHCKOIO
0011ecTBa, paclIMPEeHUE KU3HEHHOIO OMNbITa M OMNBITA ACATEIBHOCTA B MPOLECCE
peasiM3alMu  CpeAcTBaMM  y4yeOHOrO MpeIMETa OCHOBHBIX  HAaNpaBlICEHUN
BOCIIUTATENbHOU J€ATEIbHOCTH.

B pesynpraTte wusydyeHus uHGOPMATHKKA Ha YpPOBHE CPEIHETO OOIIETO
oOpazoBanusi y oOyyarouierocss 0yayT chOpMHUpPOBaHBI CIEAYIOUIUE JIMYHOCTHBIC
pe3yabTaThl:

1) rpaxaaHCKOTr0 BOCIIMTAHMSI:

OCO3HaHME CBOMX KOHCTHUTYLMOHHBIX IpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHa M NpPaBOINOPSAIKA,  COOJIIOJIGHUE  OCHOBOIOJIATAIOIIUX  HOPM
MH(OPMAIIMOHHOIO MTpaBa U UH(OPMAIIMOHHON O€3011aCHOCTH;

TFOTOBHOCTh MPOTHUBOCTOSATH HJEOJOTMU SKCTPEMU3MA, HAIMOHAIU3MA,
KCEHO(POOUM, JUCKPUMHUHALUM TI0 COIMAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM IPOCTPAHCTBE;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOE OTHOILIEHUE K UICTOPUUYECKOMY Haclle[Int0, TOCTHXXKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, IOHUMaHWEe 3HAaUeHUsI UHPOPMATUKU KaK HAYKU
B KU3HHU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYalUI0 W TMPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B
cetu MHTepHeT;

4) 3¢TeTHYECKOr0o BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHUWE K MHpPY, BKJIKOUYAsl OCTETUKY HAy4dHOTO H
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCIPMHUMATh pPa3IMYHbIE BHUJIBI HMCKYCCTBAa, B TOM YHCIIE
OCHOBAHHOTO HA UCIIOIh30BAaHUN MH(POPMAITMOHHBIX TEXHOJIOTU;

5) pu3n4YeCcKOro BOCIUTAHUSA:

chOpMUPOBAHHOCTh  3JI0POBOTO W 0Oe3omacHoro  obpasza  KHU3HH,
OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0pOBbIO, B TOM UYHCIE 3a CYET



coOmroeHnst TpebOBaHNN OE30MACHON IKCIUTyaTallii CPEACTB MHPOPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTMYECKONM M COIMATbHOM
HaMpaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IIAHUPOBATH M CaMOCTOSTEIHHO
BBITIOJTHATH TaKYyIO IESITEIIbHOCTS;

uHTEpeC K cdepaMm MpoPEeCCHOHATBHON JCSTEIBHOCTH, CBS3aHHBIM C
uH(OPMATUKON, MNPOrpaMMUPOBAHUEM UM HMHPOPMALMOHHBIMU TEXHOJIOTHSIMH,
OCHOBAaHHBIMH Ha JOCTI)KCHHSIX HAayKH WH(POPMATUKH M HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIH BBIOOp Oyaymied mnpodeccuu u
peann30BbIBaTH COOCTBEHHBIC KU3HEHHBIE TUTAHBL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpA30BaHHUIO Ha
NPOTSKEHUU BCEH KU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

OCO3HaHHE TI00ATBHOTO XapaKTepa SKOJOTHYECKUX MpoOJIeM M MyTed uX
pelieHus, B TOM 4uciae C Y4ETOM BO3MOXKHOCTEH  MH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH, NOCTIKEHHUSM HAay4YHO-TEXHHYECKOTO Iporpecca u
0OIIIECTBEHHOMN MPAKTUKH, 32 CUET MOHUMAHUS POJIU MH(DOPMAITMOHHBIX PECYPCOB,
UH(OPMAITMOHHBIX TPOIECCOB U HUHMOPMAIIMOHHBIX TEXHOJIOTMM B YCIIOBUAX
uudpoBoil TpaHchopMaUU MHOTHUX c(hep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAaHWE I[IEHHOCTH HAyYHOW AESTeNbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOCKTHYIO M UCCIIEIOBATENBCKYIO JESTEIHbHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

B mporecce mocTrkeHHs] JTMUYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBbI
no uHPOpMATUKE Yy OOYYAIOIIMXCS COBEPILIEHCTBYETCS SMOIMOHAIbHBIN
UHTEIJICKT, MPEANONIaraoni copMIpoOBaHHOCTS:

CaMOpPETYJIMPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
AMOIIMOHATLHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBaIlMM, BKIIOYAIONIEH CTpEMIICHHE K OCTIKEHUIO e U
yCrexy, ONTHUMHU3M, WHHIIMATHBHOCTh, YMEHHE JIEWCTBOBATh, MCXOAS U3 CBOMX
BO3MOKHOCTEH;

IMIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTh €ro MPU OCYIIECTBICHHMH KOMMYHHUKAIIMH, CHOCOOHOCTH K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIIATh MHTEPEC U pa3pemiaTh KOH(IUKTHI.



METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrate wu3ydyeHuss HHPOPMATUKUM HA YPOBHE CpPEIHEro OOIIEro
oOpazoBanusi y oOywatomerocss OyayT chopMHpOBaHBI MeTampeaIMeTHbIC
pe3yJbTaThl, OTPAXXCHHBIC B YHHUBEPCAIbHBIX YUYEOHBIX NEUCTBUAX, @ UMEHHO —
[O3HaBaTe/IbHbIE YHUBEPCAJbHbIE YyueOHbIE JEWCTBUSA, KOMMYHUKATHBHbIC
yHUBEpCaJIbHbIE Y4YeOHbIC NEWUCTBUS, PETYISATUBHbIE yHUBEpCAJIbHBbIE Y4YcOHbBIE
NENCTBUA, COBMECTHAA J€ATEIbHOCTD.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAIbHbIE y4eOHbIE 1eiCTBUA

1) 6a3oBbI€e JJOrHYECKHE e CTBHUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYILIECTBCHHBINM MNpPU3HAK WM OCHOBAHUS i1 CpaBHEHWS,
KJaccuukauu u 0000IICHHS;

ONpENeNATh IEIH JESITEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX

pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJEMBbI ¢ YU4€TOM aHajau3a MMEIOITUXCS
MaTepUalbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUHN JAEATEIbHOCTH;

KOOPJAMHUPOBAaTh H  BBHINIONHATH pabOTy B YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eCTBUSA:

BJIQJICTh HABBIKAMU YYEOHO-HCCIIEI0BATEILCKON U TPOCKTHOM JIESITEIIbHOCTH,
HAaBBIKAMHM  pa3penieHusi MpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOUCKY METOJ0B PELICHUS MTPAKTUUECKUX 3a]1a4, TPUMEHEHUIO
Pa3JIMYHBIX METOJOB MO3HAHMUS;

OCYILIECTBJISATh PA3JIMUHbIC BUIBI JCSITEIBHOCTU IO IMOJIYYEHHIO HOBOTO
3HaHUSA, €ro HMHTEPHpETaud, NPeoOpa3oBaHUI0O M MPUMEHEHHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyalusX, B TOM YHCIIE IPH CO3JaHUM YYEOHBIX W COIMAIbHBIX
MPOEKTOB;

dbopMupoBaTh HayYHBIN THUIT MBIIIUICHUS, BJIaJIeTh HAYYHOU TEPMUHOJIOTHUEH,
KJIFOYEBBIMU TTOHITHUSIMHU U METOJAAMU;

CTaBUTh W (opmMyIupoBaTh COOCTBEHHBIE 3a/ladyd B 00pa3oBaTEIbHOMN
JESATEILHOCTH U )KU3HEHHBIX CUTYAIUAX;



BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M WM aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ peIlIeHUs, HaXOIAUTh apTyMEHTHl MJis JI0Ka3aTelbCTBa
CBOWX YTBEPXKJICHUH, 3a7aBaTh MMapaMeTPhl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBICE B XOJE pCIICHHUS 3aJa4dl  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh M3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBI TMOWCK TIEPEHOCAa CPEACTB M CIOCOOOB
JercTBUS B MPO(ECCUOHANBHYIO CPEAY;

yMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M MPAKTUYECKYIO 00JacTH
KU3ZHENIEATSIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE WJIEH, TpEJIaraTh OPUTHHAIBHBIC TOIXOABl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIIHNE aIbTePHATUBHBIC PEIICHUS.

3) padora ¢ unpopmanueii:

BJIA/ICTh HaBBIKAMU TOJYYEHUS WH(DOpPMAIIUU U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEILHO ~ OCYIISCTBJIATH  TIOMCK,  aHalM3, CHUCTEMAaTHU3alHI0 U
WHTEPIPETANIO HHPOPMAIMH PA3TUIHBIX BUIOB U (GOPM MPEACTABICHIS;

co3gaBaTh TEKCThl B paslWyHbBIX (opmaTax ¢ y4ETOM Ha3HAYCHUS
uHQOpMAIIMM W  TICJICBOM  ayJUTOPHWH, BHIOWpas ONTUMAIBHYIO  (GOpMYy
MPE/ICTAaBIICHUS U BU3yalIU3alliH;

OIICHUBATh JOCTOBEPHOCTH, JISTUTUMHOCTh MH(OpPMAINH, €€ COOTBETCTBHE
MIPABOBBIM M MOPAIBHO-3THYECKUM HOPMaM;

WCIIOJIB30BaTh  CpPelCTBa  WH(MDOPMAIMOHHBIX W  KOMMYHHKAITMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHWNM SPrOHOMHMKH, TEXHHUKH OE€30IMacHOCTH,
THTHUEHBI, PECYpCOCOEpPEKCHHsI, TMPABOBBIX M  OTUYCCKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

BIQJCTh  HABBIKAMH  PACHO3HAaBaHWS W 3aUTHl  WH(OpMaIuwy,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

KoMMmyHuKaTHBHbBIE YHHBeEpPCcAJbHbIE YueOHbIe 1eiCTBUA

1) o01enme:

OCYIIIECTBIISITh KOMMYHUKAIIUU BO BCEX cpepax KU3HU;

pacno3HaBaTh HEBEpOATbHBIE CpEACTBA OOIICHHS, TOHWMATh 3HAYCHUE
COITMAJIBHBIX 3HAKOB, PACIO3HABATh IPEANOCHUIKM KOH(JIMKTHBIX CHUTyalluid W
CMSATYaTh KOH(MIUKTHI,

BIIQJIETh  pa3JIMYHBIMU  CIOcoOamMu  OOIIEHUST W B3aUMOJCHCTBUS,
apryMEHTHUPOBAHHO BECTU JUAJIOT, YMETh CMSTYaTh KOH(JIMKTHBIE CUTYallUH;



Pa3BEPHYTO U JIOTUYHO H3J1ararb CBOK TOYKY 3pPEHHUS C HCIOJb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MOHUMAaTh W MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYaIbHOU
paboThI;

BEIOWPATh TEMATHKy M METOJBl COBMECTHBIX NEUCTBHH C yd4ETOM OOMmHUX
MHTEPECOB U BOBMOXKHOCTEN KKIOTO WICHA KOJJICKTHUBA;

MPUHUMATh €I COBMECTHOW  JEATEIbHOCTH, OpPTraHU30BBIBATH W
KOOPJAUHUPOBATH JCUCTBUSA MO HMX JOCTHKEHHUIO: COCTaBJIATH IUIAH JEHUCTBUMH,
pacupenensTh poiau ¢ Y4ETOM MHEHHHA YYaCTHHUKOB, OOCYXIAaTh pPE3yIbTaThl
COBMECTHOM paboThI;

OlLICHMBATh KAaye€CTBO CBOEr0 BKJIAJa M KaKJIOrO0 Y4YaCTHHMKAa KOMAaHJbI B
00IIMii pe3ysIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHWBATHL WAEU C TO3UIMA HOBU3HBI,
OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh ITO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIUYHBIX
CUTYaIIUsX, IPOSBIIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryisiTuBHBIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA

1) camoopranusauus:

CaMOCTOSITEJIbHO OCYUIECTBJISITh MO3HABATEIBHYIO JESATEIbHOCTD, BBISBISATH
po0JIeMbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIEC 3aJ]a4 B 00pa30BaTEIIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOATENIbHO COCTaBJATh IJIaH pEIIeHUs OpoliemMbl € y4E€TOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTECHU;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JieNaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELIEHHUE;

OTICHUBATH TPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYIUIIUU B
pPa3HBIX O00JIACTSIX 3HAHWM, IOCTOSIHHO TOBBIINIATH CBOW 00pa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJQJIeTh  HABBIKAMHM  TIO3HABATENBbHON  pedJeKCHUd KaK  OCO3HAHUS
COBEPIIAEMBIX JCUCTBUM W MBICIUTEIbHBIX MPOILIECCOB, HUX PE3YJIbTATOB H



OCHOBAHUM, UCIOIB30BaTh MPUEMBI pPedIECKCUU Il OLICHKU CUTYyalluH, BbIOOpa
BEPHOI'O PEILICHHUS;

OILICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEUICHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTHBBI W apPryMEHThl JPYrUX TMPU aHajdu3e pe3yJbTaToB
NEeATEeIbHOCTH.

3) npuHATHS ce0si M IPYTrUX:

MPUHUMATh ce0sl, MTOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX I[IpU aHalM3e pe3yJIbTaToB
NeSATEeIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JAPYTUX HA OIMHOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIUU JPYTOTO YETIOBEKA.

NNPEJMETHBIE PE3YJIBTATBI

B nponecce usyuenuss kypca MHPOpMATHKU YriayOn€HHOro ypoBHs ¢ 10
Knacce oOydarouuMmMucs  OyIyT  JIOCTUTHYTHI — CIEAYIOIIME  MPEAMETHbIE
pE3yNbTATHI:

BJaJICHUE IMPEJICTaBICHUSIMH O POJM HHGPOpPMAlMU U CBSA3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIIU,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHUCTEMBD»,
«cucteMHbId 3 PexT», «uH(DOPMAIIMOHHAS CUCTEMAaY, «CUCTEMA YIIPABICHUS»;

BJIQJICHUE METOJAMHM IOMCKa HH(popMauuu B ceTh HHTepHET, yMeHHe
KPUTHYECKH OLICHUBATh UH(OpMaLIHIO, TOIYYSHHYIO U3 ceTH MHTepHeT;

YMEHHME XapaKTepu30BaThb OOJbIINME JaHHbIE, [PUBOAUTH IPUMEPHI
UCTOYHUKOB MX TIOJyYEHUS] M  HANpaBlIEHUS HCIOJb30BAaHUSA, YMEHUE
KJacCU(UIMPOBATh OCHOBHBIE 3a/lauyd aHalM3a JaHHBIX (MIPOTHO3MPOBAHUE,
KJlaccupukanus, KJIacTepU3aLus, aHaIu3 OTKJIOHEHHUH), MIOHUMATh
IOCJIEI0BATEIbHOCTh PEIICHUS 3a/1ay aHaJIW3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OUMCTKAa M OIIEHKa KayecTBa JAaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YaJIU3allMsl TaHHbBIX, UHTEPIPETALMS Pe3yJIbTaTOB;

NOHMMAaHHE OCHOBHBIX MPHUHIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHUSA
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB, TEHACHIIUNA Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJa/ICHUE HaBbIKaMU padOThl C ONEPALMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJAMU TPOTpaMMHOr0 oOecreyeHus: g pelieHus Y4eOHbIX 3aJad 1o
BbIOpaHHOM CHeIHATN3AlINN;

HaJIMYKE MPEACTABICHUN O KOMIIBIOTEPHBIX CETSAX U UX POJIU B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLMIIAX OPTaHU3ALNUU U (PYHKIMOHUPOBAHUS KOMIIbIOTEPHBIX
ceTedl, 00 OOIIMX MNPUHLHUIAX pa3pabOTKM W (QYHKIHMOHUPOBAHUS HHTEPHET-
IIPUIIOKEHNM;



NOHMMaHUE Yrpo3 HWHPOPMAIMOHHON O0€30MmacHOCTH, HCIOJIb30BAHUE
METOJIOB U CpPEJICTB MPOTUBOACHCTBHUS O3TUM YIrpo3aMm, COOJIOJACHHE Mep
0€3011acCHOCTH, NMPEAOTBPAILAIONIMX HE3AKOHHOE PAaCIpOCTPAaHEHNE TEPCOHATIBHBIX
JAHHBIX, COOJIIO/IEHNE TPEOOBAaHUM TEXHUKU 0€30MaCHOCTU U TUTHEHBI PU padoTe
C KOMIIBIOTEPAMH U APYTUMH KOMIIOHEHTAMH IU(PPOBOTO OKPYKEHHS, TOHUMaHNE
IIPABOBBIX OCHOB HCIIOJIb30BAHMS KOMIIBIOTEPHBIX Mporpamm, 0a3 JaHHBIX U
pabotsl B cetu MuTepHeT;

[NOHMMAHHUE OCHOBHBIX IPUHIUIOB JUCKPETU3ALMM pPa3IMYHBIX BUIOB
uH(popMalMi, YyMEHHUE ONpeleisiTh HHPOPMALMOHHBI OO0OBEM TEKCTOBBIX,
rpaduyecKuX M 3BYKOBBIX JAHHBIX MPHU 33JaHHBIX MapaMeTpax IUCKPETHU3allHH,
YMEHHE OIpEAesATh CPENHIOI CKOPOCTh Iepelayd JaHHbIX, OLIEHHWBATh
U3MEHEHUE BpPEMEHM MepeAaud Mpu H3MEHEHUH HWH(POPMAIMOHHOTO 00BEMa
JAHHBIX U XapaKTEPUCTHUK KaHaJla CBA3H;

YMEHHUE HCIOJIb30BaTh MPU PELICHUH 3aJlay CBOMCTBA MO3UIIMOHHOW 3alUCH
YHCell, AITOPUTMA OCTPOCHHUS 3aMCH YMCIa B TO3UIIMOHHON CUCTEME CUMCIICHUS
C 3a/IaHHBIM OCHOBAHMEM M IOCTPOEHUS YHUCIA MO CTPOKE, COAEprKallei 3amuch
3TOr0 4YHCja B MO3UIMOHHOM CHCTEME CUHCIEHMsI C 3aJaHHbIM OCHOBAHMEM,
YMEHHE BBHIMOIHATh apuQMETHUECKHUe OIepalud B TO3UIHUOHHBIX CHCTEMax
CUHCTICHHUS;

YMEHHE BBITIONHATH MPeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HMCIIONB3YS
3aKOHbI  anreOpbl JIOTUKM, YMEHHME CTPOUTh JIOTUYECKOE BBIPAXKEHHE B
JTU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOpPMaJIbHBIX (hOpMax IO 3aJaHHON Tabnuie
UCTUHHOCTH, HUCCJENO0BAaTh OOJACTh MCTHHHOCTU BBICKA3bIBAHMS, COAEPIKAIIETO
IepeMEHHbIE, PelIaTh HECIOKHbIE TIOTHYECKIE YPAaBHEHHS U CUCTEMbI ypaBHEHUH;

NOHMMaHUE O0a30BBIX AJITOPUTMOB OOpPAOOTKM YHCIOBOW H TEKCTOBOM
uHbopManuu (3aIUCh YKCed B MO3UIMOHHON CHCTEME CUHMCIIEHUS, HaXOXJIECHUE
BCEX IPOCTBIX YHMCEJ B 3aJJaHHOM JIMaria3oHe, 00paboTKka MHOTOpa3psiAHbIX 1IEJIbIX
YHCell, aHAIM3 CUMBOJIBHBIX CTPOK U IPYTHX), AITOPUTMOB TIOMCKA U COPTUPOBKH,
YMEHHE OIpeNessTh CI0KHOCTh H3y4aeMbIX B Kypce O0a30BBIX alrOPUTMOB
(cyMMUpOBaHUE D3JIEMEHTOB MacCHBa, COPTHPOBKAa MaccuBa, IepeOopHbIe
AJITOPUTMBI, TBOMYHBIN MOMCK) U NMPUBOAUTH NMPUMEPHI HECKOJIBKUX AJITOPUTMOB
pa3HOM CIIOXKHOCTH ISl pELIEHUs] OHOM 3a]1auHu;

BJIaJICHUE YHUBEPCAIBHBIM SI3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpencraBieHusiMH O O0a30BbIX THMAaX HaHHBIX U
CTPYKTypax JaHHbBIX, YMEHHE UCIOJb30BaTh OCHOBHBIC  YIPAaBJISIOLINE
KOHCTPYKLMM, YMEHHE OCYLIECTBIIATh aHAJIU3 MPEIJIOKEHHOW IPOrpaMMBbI:
OTIPECTIATh PE3YNIbTAThl Pa0OTHI MPOTPaMMBbI TIPH 3aJaHHBIX MCXOJHBIX JaHHBIX,
OTpENETATh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO MOJyYE€HHE YyKa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPHIE MOTYT NMPHUBECTH K OMMUOKE B padoTe
mporpamMmbl, GOPMYIUPOBATH MPEIOKEHUS 110 YIYUIIEHUIO POTPAMMHOT0O KOJIa;

YyMEHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHl U
JIEMOHCTPAIIMOHHBIE MaTEPHAJIBI C MCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB M OOJIAYHBIX CEPBHUCOB;

YMEHUE UCIOJIB30BATh AJICKTPOHHBIE TAOJUIIBI I aHAIN3a, MPEICTaBICHUS
U 0o0paboTkM  JaHHBIX  (BKJIIOYAsh  BBIUMCICHHE  CYMMBI,  CPEIHETO
apuQMETUYECKOr0, HauOOJBIIEr0 W HAUMEHBUIEro 3HAYCHUM, penieHue
ypaBHEHHUH, BHIOOp ONTHMAIBHOTO DEIICHUS, MOAOOp JIHMHUM TPEHIA, pPEIICHHE
3a/1a4 MPOTHO3UPOBAHUA).

B mpouecce m3ydenuss kypca uHGDOpPMATHKU YIIIyOJ€HHOTO YpoBHS 6 11
Knacce oOydaromuMmucs OyIyT  JIOCTUTHYTHI — CICAYIOIIME  TPEAMETHBIC
pe3yIbTaThI:

YMEHHE CTPOUTh HEpPaBHOMEpHBIE KObI, MAOMYCKAIOUIHNEe OJHO3HAYHOE
JEKOJIUPOBAaHUE COOOIIEHUM (MpePUKCHBIE KObI), HMCMHOJb30BATh MPOCTEUIIINE
KOJIbI, KOTOPBIE MO3BOJISIOT OOHAPYKMUBATh M MCIPABIATH OLMIMOKU MPHU Tepeaaye
JAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOINEHHUsSI TMPH HU3BECTHOM YacTOTE CHMBOJIOB, TOSCHATH MPUHIUIIBI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE peliaTh alTOPUTMHUUYECKUE 3a7aud, CBSI3aHHBIE C aHATU30M Trpados
(3ama4u  TOCTPOCHHSI ONTHUMAJIBHOTO TYTH MEXIy BepuimHamMu rpada,
omnpeNeneHnsl  KOJMYEeCTBAa  pa3IMYHBIX  MyTed  MEXIy  BepUIMHAMU
OpUEHTHUPOBAHHOTO AlMKINYECKOro rpada), yMeHne HCIOIb30BaTh EPEBbS MpU
aHAIM3€ W TIOCTPOCHWUW KOJOB U JJIA TPEACTaBICHUS apuPMETHUECKUX
BBIPKECHUM, TIPU PEIICHUN 3a]1a4 MMOMCKAa U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIaHHOMY aJITOPUTMY, pa3padaThiBaTh U OOOCHOBBIBATH BBIMTPHIIIHYIO
CTPATETHUIO UTPBIL;

yMEHHE pa3pabaTbiBaTh W pEANTM30BBIBATH B BHUIE NpOrpaMM 0a3oBbIC
QITOPUTMBI, YMEHHE HCIOJB30BaTh B MpOrpamMMax JaHHBIE PA3IUYHBIX THIIOB C
y4€TOM OrpaHMYCHUN Ha JUANa30H MX BO3MOXKHBIX 3HAYCHHM, MPUMEHSTH MpHU
pEIIeHUH 3a/1ay CTPYKTYPbI JaHHBIX (CIIHUCKH, CIOBApU, CTEKH, OUYepeau, AePeBbs),
UCTIONBb30BaTh 0a30BBIE OMEpalid CO CTPYKTypaMH JIaHHBIX, HPUMEHSTH
CTaHIApPTHBIE M COOCTBEHHBIE MOAMPOrPaMMBI IJisi 00pabOTKM YHCIOBBIX JTaHHBIX
U CHUMBOJIBHBIX CTPOK, MCIOJB30BaTh IMpHU pa3paboTKe MporpamMm OUOIHOTEKU
MOANPOTpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEICTB Cpe/ibl pa3pabOTKU, YMEHHE UCIIOJIb30BaTh CPEJICTBA OTIAJAKH IPOrpaMm B
cpene mporpaMMHUPOBaHUS, YMEHHE TOKYMEHTHPOBATh MPOTPAMMBI;

YMEHUE CO37aBaTh BEO-CTPAHMLIBL;



BJIQJICHNE OCHOBHBIMH CBEJEHUSMH O 0a3ax JaHHBIX, WX CTPYKTYpe,
CpeACTBax CO3JaHMs W PAOOTBl C HUMH, YMEHHE HCIIOIb30BaTh TAOJMYHBIC
(penanroHHbIC) 0a3bl JAHHBIX (COCTABIATH 3alPOCHl B 0a3axX JTaHHBIX, BHITTOIHATH
COPTHUPOBKY M TOWCK 3amuceil B 0a3e MaHHBIX, HAMOJHATH pa3padOTaHHYIO 0azy
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE MCTOJB30BaTh KOMITBIOTEPHO-MATEMATHUYECKIUE MOJICTH JIJIsl aHAIHM3a
O0OBEKTOB M TMPOIECCOB: (HOPMYIMPOBATh IEJIb MOJCIUPOBAHHUS, BBHITTOIHATH
aHaJIM3 PE3yJIbTATOB, IIOJYYCHHBIX B XOAC MOJICTUPOBAHMS, OIICHHBATh
COOTBETCTBHE MOJIEIN MOJCITUPYEMOMY OOBEKTY WM TPOIECCY, MPEACTABISITH
pPE3yNIbTaThl MOJICTUPOBAHUS B HATJISTHOM BUJIE;

YMEHHE OpraHW30BBIBATh JIMYHOE HWH(POPMAIMOHHOE TIPOCTPAHCTBO C
WCIIOJIb30BAaHUEM PA3JIMYHBIX CPEJICTB IM(PPOBBIX TEXHOJOTHM, ITOHHUMaHUE
BO3MOXKHOCTEH IHM(POBBIX CEPBUCOB TOCYJAAPCTBEHHBIX YCIYr, IU(POBBIX
00pa3zoBaTENbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHUHIIUIIOB Pa0OTHI, BO3MOKHOCTEH M OTpaHUYCHUS
MIPUMEHECHHSI TEXHOJOTHH HMCKYCCTBEHHOTO WHTEIIEKTa B PA3IMYHBIX 00JIaCTSX,
HaJIMYKUE TIPEJICTABICHUH O Kpyre pemaecMbIX 3aad MalldHHOTO OO0Yy4YeHUs
(pacmio3HaBaHus, KJIacCU(PUKAUKA M TTPOTHO3UPOBAHUS) HATMYUE MPEACTABICHHM
00 UCIIOJIb30BaHUU  WH(MOPMAITMOHHBIX  TEXHOJOTHA B Pa3IMYHBIX
npodeccruoHanbHbIX cepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No n1/ HaumeHoBaHMe pa3esioB H TEM KosmmuecTBo yacos
° n/m
nporpamMmmabl Bcero

Pa3nea 1. [lu¢gpoBasi rpaMOTHOCTH

Kommnsrorep - yHuBEpcanpHOE

1.1 . 6
YCTPOMCTBO 00PabOTKHU JTaHHBIX

1.2 [IporpamMmmHoe obecrieueHue 6

1.3 KomnerorepHslie cetu

1.4 HNudopmanmonnas 6€30macHOCTb
Uroro no pazgeny 24
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATHKH

51 IIpencraBnenue nHpopmanuu B 19
' KOMITBIOTEPE

2.2 OcHOBBI anreOpsl JIOTUKU 14

2.3 Kommnprorepnas apupmerrka 7
Hroro no paszneny 40
Pa3nes 3. AnropuT™Mbl ¥ NIporpaMMHpoOBaHue

3.1 Bsenenue B mporpaMmmMupoBaHue 16

3.2 BcrnoMorarenbHbIE anropuTMbI

33 YucneHHble METOIbI 5

34 Anroput™bl 00pabOTKH CUMBOJIBHBIX 5

JaHHBIX

3.5 ANTOpUTMBI 00pPaOOTKH MacCHBOB 10

JyekTpoHHbIE (HU(PPOBHIE)
o0pa3oBaTe/bHbIE PeCypChbl



Htoro no pazneny

Pasnen 4. UnpopmManmoHHbIe TEXHOJIOTHH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB

4.2 AHanus3 JaHHEBIX
Hroro no pasneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

44

14
14
136



11 KITACC

Ne i/

HaumeHoBaHue pa3/ieioB U TeM
MPOorpamMmbl

Pa3nea 1. Teopernueckune 0CHOBbI HH(POPMATHKH

1.1

1.2

WNudopmanus u uHGopMamoHHbIe
HPOLIECCHI

MopaenupoBanue

Uroro no pazgeny

Pa3nes 2. Anroput™Mbl 1 IporpaMMHpOBaHue

2.1
2.2

23

DEeMEHTHI TEOPUH aJTOPUTMOB
AJITOpPUTMBI U CTPYKTYPBI JAaHHBIX

OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
IIPOrpaMMHUPOBAHUS

Htoro no pazneny

Pasnen 3. UndpopmMannoHHbIe TEXHOJIOTHH

3.1

3.2
3.3
3.4
3.5

KOMHBI-OTepHO-MaTCMaTI/I‘{eCKOG
MOJCIIMPOBAHUC

ba3el naHHbBIX
Be0-caitTel
Kommprorepnas rpaduka

3D-MmonenupoBanue

Uroro no pazgeny

PesepBHOE Bpems

KoanuyecTBo yacos

Bcero

10

28

16

50

10
14

48
20

JIEKTPOHHBIE (U (POBHIE)
o0pa3oBaTe/bHbIE PeCypChl



OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 136
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OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

» Undopmaruka (B 2 gactsx), 10 knacc/ [Monsikor K.1O., Epemun E.A., O6miectBo
C OTpaHUYCHHOM 0TBETCTBEHHOCTHhIO « BMMTHOM. JlaGopatopus 3HaHUI;
Axunonepnoe o6mectBo «M3narenscro «lIpocsemenne»

» Uadopmaruka (B 2 gactsx), 11 kmacc/ [Tomsikos K.1O., Epemun E.A.,
OO1ecTBO ¢ orpannueHHON 0TBeTCTBeHHOCTHI0 «BUHOM. Jlaboparopus

3HaHMI»; AKIIMoHepHOoe obuiecTBO «M3narenscTBo «lIpocBemenue

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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