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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nnpopmartuke (yriyOnE€HHBIM ypOBEHb) Ha YPOBHE CPEIAHETO
oOmiero oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHHMN K pe3yibTaTaM
OCBOCHHMSI OCHOBHOM  00pa3oBaTeNbHONM  NPOrpaMMbl  CPEAHEr0  OOUIETO
oOpazoBanus, npeactaBieHHbix B @PI'OC COO, a takxke (enepanbHoil paboueit
IpOrpaMMBbl BOCITUTAHHSI.

[Iporpamma 1o wuHbopMaTuke MAET NPEACTaBICHHE O UENIX, oOuIei
CTpareruu OOy4YeHHs, BOCHUTAHUS M Pa3BUTHS OOYyYalOLIUXCS CpeACTBAMU
yueOHoro npeamera «MHdopmaTuka» Ha yriayOiaE€HHOM ypOBHE, YCTaHABIMBAET
o0s3aTeNnbHOE MPEeAMETHOE coJiep>KaHue, npeaycMaTpuBaeT ero
CTPYKTYPUPOBAHME I10 pa3jiesiaM U TeMaM Kypca, ONPEIENsIET pacpeiesieHue ero
no kiaccaM (rogaMm H3yudeHus), 1aéT NpUMEpPHOE paclpe/esieHne yueOHbIX 4acoB
M0 TEMaTUYECKUM pa3feiaM Kypca U pPEeKOMEeHAyeMmyk  (IpUMEpPHYIO)
MOCTIEIOBATEIPHOCTh ~ MX  HM3yYeHUS C  y4€TOM  MEXIPEOMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yJaromMXCsl.

[IporpamMma 1o nHpoOpMaTUKE OMPEENIIET KOJTMUECTBEHHbIE U KAU€CTBEHHbIE
XapaKTEPUCTUKU YU4EOHOr0 Marepuaia JUisl KaxJoro rojaa U3y4eHus, B TOM YHCIIe
JUISL COZIEpP KAaTeNIbHOTO HANOJHEHUs pPa3HOro BUJA KOHTPOJA (MPOMEXYTOUHOU
aTTecTaluu oOyyvarouuxcs, BCEPOCCUHCKUX IPOBEPOYHBIX pabor,
rocyJapCcTBEHHOM UTOTOBOM arrecranuu). [IporpamMmma o nndopmaTuke sSBISETCS
OCHOBOM JIJII COCTaBJICHUS AaBTOPCKUX YYE€OHBIX NPOrpaMM U Y4YEOHHKOB,
MOYPOYHOTO TUTAHUPOBAHUS Kypca YUUTEIIEM.

NudopmaTtuka B cpegHeM o01eM 00pa30BaHUM OTPAXKAET:

CYIIHOCTh HMH(MOPMATHKH KaK HAyYHOM AMCHUIUIMHBI, H3yYarolien
3aKOHOMEPHOCTH MPOTEKaHUs U BO3MOKHOCTH aBTOMATHU3AlMU MH(POPMAIIMOHHBIX
MPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTMU  TPHUMEHEHHs HH(DOPMATHKH, TPEXKIAE  BCETO
UHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COIUANBHYIO chepy;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep uHpopMaTuku ©  HHGOPMAIMOHHON
JEeSITEIbHOCTH.

Kypc undopmatuku st ypoBHSI CpeHEr0 oOIIero oOpa3oBaHMs SIBISETCS
3aBepIIAIONIMM JTallOM HEMPEepPhIBHOW TMOATOTOBKH OOyYaromuXcsi B 001acTu
UHGOPMATUKU U HWH(DOPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, OMUpaeTcs
Ha cojiepkaHue Kypca MH(OOPMATHKH YPOBHS OCHOBHOIO OOIIETro 0Opa3oBaHHS U
OMBIT  TOCTOSIHHOTO  NPUMEHEHUS  MHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUM, AAET TEOPETUUECKOE OCMBICIEHUE, MHTEpIpPETAlui0O U 0000I1IeH e
3TOrO OIBITA.



Pesynbrarel  yrnyOn€éHHOTO ypOBHS U3y4eHMs y4eOHOro mpeamera
«udopmatuka» OpHUEHTHUPOBAHBI Ha TOJy4YEeHHWE KOMIIETEHTHOCTEH st
nocieaywmneil npopecCUOHaNbHOW JIESITEIbHOCTH KaK B paMKax JaHHOMU
IpeAMETHOM 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel oOmacTsax. OHU BKIIIOYAIOT B CEOSI:

OBJIQJICHUE KIIOUEBBIMU TOHITUSMH W 3aKOHOMEPHOCTSIMU, Ha KOTOPBIX
CTPOUTCS JlaHHasg TMpeaMeTHas 00J1acThb, pacrno3HaBaHHE COOTBETCTBYIOIIUX UM
MIPU3HAKOB U B3aUMOCBSI3€, CIIOCOOHOCTh JIEMOHCTPUPOBATH PA3TUYHBIC MOIXO0/IbI
K U3YYECHUIO SIBJICHUM, XapaKTePHBIX JJI1 U3y4aeMOi mpeAMETHOM o0JacTu;

YyMEHHE pelaTh THUIOBBIE MPAKTUYECKHME W TEOPETUYECKUE 3ajauu,
XapakTepHbIE JUIsl MCIOJIb30BAHUS METOJOB W HWHCTPYMEHTapus JIaHHOU
peIMEeTHOM 00JacTH;

HaJIM4YMEe MPEACTABICHUN O JAAaHHOW MpPEeAMETHOM 00JIacTh Kak LEIOCTHON
Teopun (COBOKYITHOCTH TEOPHWI), OCHOBHBIX CBSI3IX CO CMEXHBIMH OOJACTIMU
3HAHHM.

B pamkax yrinyOn€HHOro ypoBHS M3y4eHHS MH(POPMATUKU OOECreYMBaETCS
LeJIeHaNpaBJIeHHAs] TOJIrOTOBKa OOyYaroOIIMXCcsl K MPOJOJKEHHIO 00pa3oBaHMs B
OopraHu3anusx  NpoQecCHoHaTbHOrO0  00pa3oBaHUS MO  CHEIUATBHOCTSIM,
HEMOCPEJICTBEHHO CBSI3aHHBIM C  IU(POBBIMU  TEXHOJOTHUSMH, TaKUM Kak
nporpamMMHasi MHXeHepus, HHPOpMaIMOHHAs 0e30MacCHOCTh, MH(MOPMAIIMOHHbBIE
CUCTEMbl M TEXHOJOTHUU, MOOWIbHBIE CHCTEMbl U CETH, OOJIbIINE JaHHbIE U
MalIMHHOE O0O0y4Y€HUe, TMPOMBIIUIEHHBI WHTEPHET BEIIeH, HCKYCCTBEHHBIN
WHTEJUJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHUKA, KBAHTOBBIC
TE€XHOJIOTUH, CUCTEMBI PACIpPE/IEIEHHOTO pPEecTpa, TEXHOJOTUU BUPTYAJIbHOU H
JIOITIOJTHEHHOM peabHOCTEM.

OcHoBHast 1eiab u3ydeHus ydeOHoro mpeamera «Mubopmatuka» Ha
yriyOJI€HHOM  ypOBHE CpefaHero oOmiero oOpa3oBaHus —  OOecIieueHue
TaNbHEHIIET0 pa3BUTHS WH()OPMAIMOHHBIX KOMIIETEHIIUNA O00YyYaromerocs, ero
TOTOBHOCTH K JKU3HU B YCJIOBHSIX Pa3BUBAIONIETOCS WH(OPMAIITMOHHOTO 00IIeCcTBa
Y BO3paCTaOIICi KOHKYPEHUMU Ha pbIHKE Tpylda. B CBA3M C¢ 3TUM H3ydyeHUE
uHpopmatuku B 10—11 kiaccax A0MKHO 00€CIEUUTh:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHhOpMaTHKH, WHOOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
COBPEMEHHOM OOIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(hOpMUPOBAHHOCTh YMEHHMH pa3nuvaTh (akThl WU OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJIbI, BHUJIETh HX CBSI3b C KPUTEPUSIMU OLICHUBAHHUS U CBSI3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOU LIEHHOCTEM, ITPOBEPATH HA IOCTOBEPHOCTD U
0000111aTh HH(pOPMAITHIO;



c(OPMHUPOBAHHOCTh  NPEJCTABICHUA O BIUSHUM HWHOOPMAIMOHHBIX
TEXHOJIOTUA Ha KHU3Hb 4YeJOBeKa B OOIECTBE, IMOHUMAHUE COIMAIBHOIO,
SKOHOMMYECKOTO, TOJUTUYECKOT0, KYJIbTYPHOTO, FOPHUIAYECKOTO, IMPUPOIHOTIO,
OPrOHOMHYECKOTO,  MEIUIIMHCKOTO HW  (PU3MOJIOTMYECKOTO  KOHTEKCTOB
UH(OPMAITMOHHBIX TEXHOJIOTHH;

MPUHSATHE NMPABOBBIX U 3TUYECKHUX ACTEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHME OTBETCTBEHHOCTH JIFOJICH, BOBJICYEHHBIX B CO3JaHUE U UCIIOJIb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, paCIIpOCTpaHEHUE UH(OpMAIIIH;

CO37IaHUE YCJIIOBHM JJIA Pa3BUTHS HABBIKOB Y4EOHOMW, MPOEKTHOM, HAYYHO-
UCCJIEIOBATENILCKOM U TBOPYECKOM NEATEIbHOCTH, MOTHBAIIMHM OOYYaIOIUXCS K
CaMOpPa3BUTHIO.

B conepxxanun yuebHoro npeamera «MHpopMaTUKay BBIIEISIOTCS YEThIpE
TEMATUYECKHUX pa3zena.

Paznen «llu¢gpoBasi rpaMOTHOCTH» IIOCBALIEH BONPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX DJIEMEHTOB IU(POBOTO OKPYKEHUS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEICTB ONEPALMOHHON CUCTEMBI, pa0OTE B
cetu MHTepHET W UCHOJB30BAHUIO HWHTEPHET-CEPBUCOB, HHGOPMAIIMOHHON
0€30IacHOCTH.

Paznen «Teoperuueckue ocHOBbI HHGpOPMATHKH» BKIIOYaeT B cels
NOHATUIHBIA anmapar HWHMOPMATUKH, BOMPOCHl KOJIHWPOBAHUS HH(OpMaIuUH,
u3MepeHuss MHOOPMAIIMOHHOTO 00BbEMa JIaHHBIX, OCHOBBI aJreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOJIEIIMPOBAHUS.

Paznen «AaropuTMbl M NPOrpaMMHPOBAHHE)» HAMPABICH Ha pPa3BUTHE
AITOPUTMHYECKOTO MBILUICHUS, pa3pad0TKy aJITOPUTMOB U OIIEHKY UX CIIOKHOCTH,
dbopMupOBaHHE HABBIKOB pEaM3allMU MPOrpaMM Ha s3bIKax MPOrpaMMHPOBAHUS
BBICOKOTO YPOBHSI.

Paznen «AHpopManmoOHHBIE  TEXHOJOIMHM»  TOCBIIIEH  BOIPOCAM
npuUMeHEHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUM, pPEATM30BAHHBIX B MPHUKIATHBIX
POrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3ajlayax aHalIu3a
JAHHBIX, WCMOJIb30BAaHUIO 0a3 JaHHBIX W AJIEKTPOHHBIX TaOIUIl JJIS PElICHUS
MPUKJIAAHBIX 3a]1a4.

B npuBenéaHom manmee copepkanuu ydebHoro mpemmera «MHpopmaTukay
KYPCHUBOM  BBIJICJICHBl  JIONOJHUTEIbHBIE TEMBI, KOTOpPbIE HE BXOIAT B
00s3aTeNbHYIO MTporpaMmMy oOy4eHHs, HO MOTYT OBITh IIPEIJIOKEHBI JIJIsl U3YUYEHUS
OT/ICJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCH.

YrinyOnéHHbli YpOBEHb HW3Y4YEHHS HHPOPMATUKH PEKOMEHAYETCS JUIst
TEXHOJIOTUYECKOTO  MPOQWIsi, OPHEHTHPOBAHHOTO HA  WHXCHEPHYIO U
UHOOPMAITMOHHYIO Cepbl ACATENbHOCTU. YTIYOJIEHHBIH YpPOBEHb HW3Y4YEHUS
uHpopMaThKu 00€CTIEeYMBACT: MOJATOTOBKY OOyYaroOlUXCs, OPUCHTUPOBAHHBIX Ha



CHEeIMAILHOCTH B 0O0JlacTd WHGOPMAIMOHHBIX TEXHOJOTUH W WH)XCHEPHBIC
CIEIUATbHOCTH, Y4YacTHe B IPOCKTHOH M HCCICIOBATEIbCKOW JCSITCIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAINpPaBJICHUSAMH OTpaciu HWHOOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MMOATOTOBKY K YUaCTHIO B OJIMMIIHAAAX U CIade
Enunoro rocyapcTBEHHOTO 3K3aMeHa 1Mo nH(popMaTHke.

[TocrmenoBaTenbHOCTh HM3YUYEHHUS TEM B Tpeleiiax OJHOTO Trojla OOydCHHS
MOXXET OBITh HM3MEHEHa IO YCMOTPCHHIO YYHUTENSI TpPH TOATOTOBKE pabouei
IPOTPAMMBI U TIOYPOYHOTO TJIAHUPOBAHMUS.

O6muree urcio yacoB Jyuist nu3ydeHus: naHpopmatuku — 204 gaca: B 10 kmacce —
102 gacoB (3 yaca B Heeno), B 11 kiracce — 102 yacoB (3 gaca B HeeI0).



COJEPXAHME OBYUYEHUA
10 KITIACC

IHu¢pposasi rpaMOTHOCTDH

TpeboBanust TexHUKM OE30MACHOCTH M TUTHEHBI Tpu paboTe ¢
KOMITBIOTEPAMH U IPYTUMHU KOMIIOHEHTaMU ITU(DPOBOTO OKPYIKEHUS.

[Tpununel paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heitmana. ABTOMAaTHYECKOE BBIMOJHEHHE TMPOTPAMMBI  ITPOIIECCOPOM.
OnepaTuBHas, MOCTOSIHHAsT W JOJroBpeMeHHas namsatb. OOMEH JaHHBIMU C
MOMOIIBIO KH. KOHTpOoiepsl BHEMIHUX YCTPOUCTB. [IpsiMOM TOCTYIT K TaMSITH.

OCHOBHBIE ~ TEHACHLIMHM  pa3BUTHUSA KOMIIBIOTEPHBIX ~ TEXHOJOTHM.
[TapannenbHbie BBIYUCIICHUS. MHoronpoueccopHbie CUCTEMBL.
Cynepkomnbiotepbl. PacnipenenéHHbie BbIYMCIUTEIbHBIE CUCTEMBI M 00paboTKa
OonbIIMX JaHHBIX. MOOWIbHBIE LHM(PPOBBIE YCTpOWCTBA © MX pPOJb B
KOMMYHHUKALIUSX. Bcrpoennslie KOMIIBIOTEPHI. MUKPOKOHTPOJIIEPHI.
PoGotusupoBanHbie TPOU3BOACTBA.

[IporpammHoe oOecrieueHre KOMIbIOTEPOB U KOMIIBIOTEPHBIX cUCTEM. Buabl
IPOrpaMMHOr0 oOecredeHus: U uX Ha3HaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoiicTB. [lapamnenbHoe MpOrpaMMUPOBAHHE.
CucteMHoe mporpamMmMHoe oOecriedeHre. OrepaloOHHBIC CUCTEMBl. Y THIIMTHI.
HpaiiBepsl  ycTpoucTB. HWHCTAUISIIMSA W JIEUMHCTAUALMA  [POTPAMMHOTO
o0ecrieueHusl.

daitnoBbie cuctembl. [IpUHIMIBI pa3MelleHuss U UMEHOBaHUs (ailjoB B
nonroBpeMeHHOU nmamsth. [[[abmonb! 11t onMcanus rpymni (Haisios.

[IporpamMmmHoe obecnieuenue. JIneH3supoBanue NporpaMmMHOro 00ecredeHust
u 1udpoBeix pecypcoB. IlpompuerapHoe u  CBOOOJHOE MPOrpaMMHOE
obOecneuenue. KomMepueckoe 1 HEKOMMEPUECKOE HUCTIOIb30BAHUE MPOrPAMMHOTO
oOecrieueHuss W LHUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMas
3aKOHOATENbCTBOM Poccuiickoii denepanyu 3a HENPAaBOMEPHOE HCIIOIb30BAHHUE
IPOrpaMMHOro obecredeHus U UGPOBBIX PECYPCOB.

[IprHIMIBI TOCTPOEHUS U aNNapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBbie potokoibl. Cetb MHTEpHET. Anpecanus B cetu MHTepHET. [IpoTOKOMNBI
crexka TCP/IP. CucremMa TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moxacern ¢ momompro Macok mnozcereil. CereBoe
agMUHHCTpUpoBaHUE. [lolyyeHrne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIbIOTEpA.
[IpoBepka Hamuuus CBA3U C y31a0M ceTd. OmnpeneneHue MapuipyTa JIBUKEHUS
IIAKETOB.

Buner  pestenbHoctH B cetm  MutepHer. CepBucel  MHTepHeTa.
I'eonndpopmarnmonnsie cuctemsl. ['€0I0KallMOHHBIE CEPBUCHI PEaIbHOTO BPEMEHU



(HampuMep, JIOKalus MOOWJIBHBIX TelNe(POHOB, OMpeAeNieHue 3arpy>KeHHOCTH
aBTOMAarucTpalei), ”HTePHET-TOProBJisd, OpOHUPOBaHUE OUJIETOB U TOCTUHMUII.

I'ocynapcTBeHHbIE AJIEKTPOHHBIE CEpBHCHI M yciayru. ColuaibHbIE CETH —
opraHu3anusi KOJUIGKTUBHOTO B3aUMOJCUCTBUS W oOMeHa naHHBIMH. CereBoi
ATUKET: TMpaBWia IMOBeleHUus B KubOepmpoctpaHcTBe. [Ipobiema momMHHOCTH
nosiyueHHou uHopmaiuu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHbIE U JKOHOMHUYECKHE YTPO3bl, CBS3aHHBIE C MCIOJb30BaHUEM
UH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TE€XHOJOTui. OOmue npoOiieMbl 3aIUThl
undpopmaruu  u  uHbopmarmoHHoW  Oe3omacHocTH. CpeacTBa  3aIUTHI
uH(pOpMAIIMM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
uH(popMalMOHHBIX  cucTemax. lIpaBoBoe oOecrieueHue UHGOPMAIMOHHON
0€30MacHOCTH.

[IpenorBpamenue HECAaHKIIMOHUPOBAHHOT O nocTyna K JUYHOM
KOH(DUICHIINATBFHON HHPOpPMAIIUU, XPaHSIIEHCS Ha MEPCOHATIbHOM KOMIIBIOTEpE,
MOOWJIBHBIX yCTpoMcTBax. BpemoHocHoe mporpaMmHoe 00ecrieueHue U CrocoObl
OOprOBl C HUM. AHTHBUPYCHbIE Mporpammbl. OpraHuszanus JHUYHOTO apXuBa
uH(popmanuu. PezepBHoe konuposanue. [laponbHas 3ammra apxusa.

[udpoBanne naHHbiX. CUMMETPUYHBIE W HECUMMETPUYHBIC ITHQPHI.
[Mudper npoctoii 3amensl. [ludp Lezaps. [ludp Bumwxenepa. Anroputm
mudpoBanusi RSA.

Teoperuyeckne 0CHOBbI HHPOPMATUKH

Nudopmanus, nanueie u 3HaHus. MHpOpManmoHHbIE NPOLECCHl B MPUPO/IE,
TEXHUKE U OOLIECTBE.

HemnpepbiBHBIE ¥ JIUCKPETHBIE BEJIMYMHBI M CUTHaIBL. HeoO0xoIuMocTh
JUCKpEeTU3alui WHGOpMaluu, MpeAHa3HAYEHHOW /i XpaHEHus, Nepenayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBouuHOEe KOAMpOBaHHE. PaBHOMEpHbIE W  HEPaBHOMEPHBIE  KOJBI.
JlexoiupoBaHUe COOOIICHUH, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
VYcenoBue @ano. IlocTtpoeHne OAHO3HAYHO NEKOAMPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHULIBI U3MEpeHHs] KonuecTBa UHpopMauun. AnaBUTHBIA MOIX0] K
OLICHKE KOJIMYeCTBa MH(POPMALIMH.

Cuctembl cuucinenus. Pa3BEpHyTas 3amuch IENBIX W APOOHBIX YHCENT B
MO3UIIMOHHON cucTeMe cuucieHus. CBOICTBa MO3WIIMOHHON 3alHCH YHUCHA:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIMMOCTU YMCIA Ha OCHOBAaHHUE CHCTEMbI
CUMCIIEHHUS. AJITOPUTM TEpeBOa LEJIO0ro Ynuciaa u3 P-u4HON cUCTEMBI CUMCIICHUS B
JNECATUYHYI0. AJTOPUTM IepeBOJa KOHEUHOM P-nuHON npoOu B NECATHUHYIO.
ANTOpPUTM TIEpeBOJA LIENOT0 Yuciia U3 JECATHYHOW CUCTEMBbI cuucieHus B P-
nuynyto. IlepeBon KoHeyHOM necsaTUYHOM Jpodbu B P-nunyro. JIBonmuHas,
BOCBMEpPUYHAS U IIECTHAALATEPUYHAsT CUCTEMbl CUHUCIIEHUS, CBSI3b MEXKIY HUMHU.



ApudmMernueckre orepanuyd B MO3UIIMOHHBIX CHUCTEMaxX CUHUCIEHUs. TpouyHas
YPaBHOBEIICHHAs CUCTEMA CUUCIIECHUS. JIBOUUHO-IECITUYHASI CUCTEMA CUMCIICHUS.

Konuposanune tekctoB. Koaupoka ASCII. OpHoOailTHBIE KOJIUPOBKH.
Crangapr UNICODE. Komuposka UTF-8. Omnpenenenne wuHGOPMAIITOHHOIO
00BbEMa TEKCTOBBIX COOOIIICHUN.

KomupoBanne  u3zoOpaxkenuil. Ouenka  uHOpMAMOHHOTO  00BEMA
rpaduyecKuX JaHHBIX MPHU 3aJaHHBIX Pa3pPEIICHUH U TJIyOUHE KOJIUPOBAHUS I[BETA.
[IBeToBbie Monenu. BekropHoe komupoBanue. Dopmathl rpaduyeckux (ailios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

Konuposanue 3Byka. OrieHka HHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
IIPU 33JIaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIIHOCTH KOAUPOBAHUS.

Anrebpa noruku. I[loHsTue BbicKaszbiBaHUsA. BhickasbiBaTeabHbIE (HOPMBI
(mpeaukatsl). KBaHTOPHI CyIIECTBOBAHMS M BCEOOIIHOCTH.

Jlornyeckue omepamuu. TaOnHIBI MCTUHHOCTH. JlOorMuecKue BBIPpAKEHUS.
Jlornueckue ToxaecTBa. JlOKa3aTeNnbCTBO JIOTMUECKUX TOXKAECTB C IMOMOIIBIO
Ta0IUI] UICTUHHOCTH. JIorruecKkue onepanuu U orepaiuy HajJ MHOKECTBAMH.

3aKkoHbI anreOpbl JIOTMKU. DKBUBAJICHTHBIE MPEoOpa3oBaHUS JIOTUYECKHUX
BbIpaKeHUU. JIornueckue ypaBHEHUS U CUCTEMbI YPABHCHU .

Jlornyeckue (GyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHYECKHX
GyHKUUNA OT KOJIMYECTBA apryMeHTOB. [1oyiHbIe CUCTEMBI TOTUYECKUX (DYHKIIHMA.

Kanonuueckue  ¢opmbl  JIOTHYECKMX  BbIpakeHUH.  CoBEpIlICHHBIC
JTU3bIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOpPMalibHbIE (OPMBI, aAJITOPUTMBI HX
MOCTPOEHUS IO TaOIUIE UCTUHHOCTH.

Jlornueckue »>JEMEHTBI B cocTaBe KomibtoTtepa. Tpurrep. Cymmarop.
Muoropaspsanbeiii cymmarop. [loctpoeHue cxeM Ha JOTMYECKHX 3JEMEHTax Io
3aJJaHHOMY JIOTHYE€CKOMY BBIPAXEHHIO. 3aMUCh JIOTUYECKOrO BBIPAXKEHUSA TIO
JIOTUYECKOU CXEME.

[IpencraBienre LENbIX 4YHCEN B MHaMATH KoMibloTepa. OTpaHHMYEHHOCTH
JYara3zoHa 4YHCel NpH OrpaHWYEHHWH KoJiMuecTBa pa3psanoB. llepenonHeHue
pa3psiHON ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. JIBOMYHBIM
JIOTIOJTHUTEINIBHBIN KOJI OTPULIATEIbHBIX YUCEIL.

[To6utoBbie normyeckue omneparuu. Jlormdeckuit, apupMeTHYECKUNd U
nukinaeckuii  casuru.  [lludpoBanme ¢ momomplo TOOMTOBOW — omeparuu
«uckiroyarotiee NJIN».

[IpencraBneHre BEMIECTBEHHBIX YHCEN B MaMATH KOMIIbIOTEpA. 3Hayauas
4acTh M MOPSAIOK yucia. Jluana3oH 3HaueHUN BellecTBEHHbIX uucen. [IpoGiemsl
XPAaHEHUSI BEIICCTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAaHUYECHUEM KOJIMYECTBA
pa3psioB. BeimonHeHune omnepanuil C BEMIECTBEHHBIMM YHUCIAMHU, HAKOIUICHHE
OIIMOOK MPH BBIYUCICHUSX.



AJITOPUTMBI U IPOrPAMMHPOBaHHUE

OrnpeneneHrne BO3MOXHBIX Pe3yJbTaTOB pabOThl MPOCTEUIINX aJITOPUTMOB
yIPaBJIEHUs HCIOJHUTEIIMH M BBIYMCIHUTENBHBIX alropuTMoB. OrmnpeneneHne
UCXOJHBIX JaHHBIX, IPH KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3yibTar.

Oramnbl penieHus 3ajad Ha KoMIbloTepe. MHCTpyMeHTalnbHBIE CpEACTBa:
TPAHCIATOP, OTJIAAUUK, npopuaupoBmMK. KoMmmiasuus u uHTEpnperauus
nporpaMm. BupTyaibHble MalIuHBbI.

WNurerpupoBanHas cpeaa pa3pabOTKu. MeToapl OTIAJKH  [POTPaAMM.
Ucnonp3oBanue TpaccupoBOUHbIX TaOmumil. OTmamounsiii BeiBoA. [lomaroBoe
BBITNIOJIHEHUE MporpamMbl. Touku octaHoBa. [IpocMoTp 3HaUEHUI TEPEMEHHBIX.

Azpik  nmporpammupoBanust (Python, Java, C++, C#). Tunsl ngaHHBIX:
LEJIOYNCIICHHBIE, BELIECTBEHHBIE, CHUMBOJIbBHBIC, JIOTHYECKHE. BeTBieHus.
Cnoxsble ycnoBus. Ilukimel ¢ ycnoBueMm. Llukinel 1O HEpEMEHHOM.
B3anMo3zaMeHs€MOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapuaHT ULHUKIIA.
CocraBneHue LUKIA C HCIOJB30BAHUEM 3apaHEe OIPENEIEHHOTO WHBApUAHTA
LUKJIA.

JIoKkyMeHTHpOBaHUE IIPOTPaMM. Hcnonp3oBanue KOMMEHTApHUEB.
[ToaroroBka onucanust TpOrpaMMbl U MHCTPYKIIMH JJISI IIOJIb30BATEIIS.

AnroputMbl 00pabOTKHU HATypaJIbHbIX YHCEJ, 3alIMCAHHBIX B MO3ULUOHHBIX
CUCTEMAX CUMCIECHUSA: pa30MeHue 3amucu 4Yucia Ha OTHENbHble LUQpH,
HaXOXJEHUE CYMMbl W TMPOM3BEIEHUS ULU(Dp, HAXOKIECHUE MaKCHUMaJIbHOU
(MUHUMAIIBHOM ) HU(PBHI.

Haxoxzaenue Bcex MpOCTBIX 4YMCeN B 3aaHHOM auarasoHne. IIpencrasienue
quciia B BU€ HAOOpa MPOCThIX COMHOXKUTENEH. ANTOpUTM OBICTPOrO BO3BEAEHUS
B CTCIICHb.

O06paboTka JaHHBIX, XpaHAIuxcs B (aitnax. TexcToBble U TBOUYHBIE (Qailiibl.
daiinoBsie mepeMeHHble ((ailioBeie ykazarenu). Urenue u3 Qaitna. 3anuch B
daii.

Pa30Ouenue 3anaun Ha noazagauu. [loanporpammsl (mpouenypsl U QyHKLIUN).
Pexypcusa. PexypcuBHble 00bekThl ((pakranbl). PexypcuBHbIe mpoueaypsl u
¢ynkuuu. Mcnonb3oBaHue cTeKa sl OpraHUu3ally PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHne CcTaHAApTHOW OMONMOTEKH S3bIKa MPOTPAMMHPOBAHMS.
[lonkmtoueHne  OMOAMOTEK  MOANPOTrpaMM  CTOPOHHUX  NPOU3BOJUTENEH.
MonynbpHBINM IPUHLAII TOCTPOEHUS IIPOTPaMM.

Uucnennole Meroabl. TouHoe U NPUOIMKEHHOE pEeLIEeHUs 3aJayu.
YucneHHble METOIbI PELIEHUS] YPABHEHHI: METO/ nepedopa, METO/1 MTOJIOBUHHOIO
nenenus. IlpubmmxEéHHOE BBIYMCIEHUE AJUH KPHUBBIX. Bhluncienue miomaaen
Guryp ¢ NOMOUIbIO YMCICHHBIX METOAOB (METOJ HPSAMOYTOJbHUKOB, METO[



Tpaneuuii). Ilouck wmakcumyma (MUHUMyMa) QYHKIHH OJHOW TIEepEeMEHHOM
METOJIOM MOJIOBUHHOT'O JICJICHHUS.

OO0paboTka CHMBOJIBHBIX  JIaHHBIX. BcCTpoeHHble  (QyHKUMHM  A3bIKa
IPOTrPAMMHUPOBAHHUS I 0OPaOOTKH CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTpPOK: TOJCYET KOJMYECTBA IMOSBICHUN CHMBOJIA B CTPOKE,
pazOueHrue CTpPOKM Ha CJoBa MO NPOOEIbHBIM CHUMBOJAM, MOHCK MOJCTPOKH
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJICHHOW IIOJICTPOKH HA JPYryI CTPOKY.
I'enepanust Bcex CIOB B HEKOTOPOM al(aBUTE, YAOBIECTBOPSIOIIMX 3aJaHHBIM
orpannueHusM. [IpeoOpazoBaHue yucia B CHMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBbl W TIOCIEOBATENBHOCTA YHCEN. Bbluucienne 0000mEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MacCUBa MJIM YUCIOBOM MOCIEI0BATENLHOCTH (CYMMBI,
IPOU3BEACHUS, CPEIHEr0 apu(pMETUYECKOr0, MUHUMAJIBHOTO UM MaKCHUMaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIUX 33JJaHHOMY YCIOBHIO).
JIvHEeNHBIM MOUCK 3aJaHHOTO 3HAYEHHS B MaCCHBE.

CopTtupoBka ogHOMEpPHOTO MaccuBa. [IpocTbie METOBI COPTUPOBKU (METO/T
ny3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBkamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MmaccuBa (amroput™m QuickSort). J[BOMUYHBI MOUCK B
OTCOPTUPOBAHHOM MAaCCHBE.

JIBymepHBbIE MaccuBbl (MaTpUIlbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MaCCHBOB: 3all0JJHEHHUE ABYMEPHOTO YHCIOBOIO MAacCHBA MO 3aJJaHHBIM IIPaBUJIaAM,
MIOMCK JIEMEHTA B IBYMEPHOM MacCUBE, BBIYHMCIIEHHE MaKCUMyMa (MUHUMYMa) U
CyMMBbI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, IEPECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MAaCCHBA.

HNudopmManuoHHbIE TEXHOJIOTMH

TexcroBbiii mpouieccop. PenaktupoBanue u ¢opmarupoBanue. IlpoBepka
opdorpagun u rpammatuku. CpeacTBa MOUCKA M ABTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnonp3oBanue  ctwiied.  CTpyKTYpUpPOBAHHBIE  TEKCTOBBIE
nokyMeHTel. CHocku, orjiaBineHue. KomnexktuBHas paboTa C JTOKyMEHTaMHU.
NHcTpyMeHTBI pelieH3upoBaHus B TEKCTOBBIX mpoleccopax. O6iauyHble CEpBUCHI.
Henoass mnepenucka. Pedepar. IlpaBuina 1uuTUpOBaHHMS UCTOYHUKOB W
opopmieHuss Oubnuorpapuyeckux ccbulok. OQopMileHHE CIHCKA JUTEPATYPHI.
3HAaKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOM TekcTa. TexHuueckue cpeAcTBa BBOJIA
TekcTa. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/layd aHalIW3a JaHHBIX: MPOTHO3MPOBAHUE,
Kjaccuukanus, KiacTepusauus, aHaiu3 OTKIoHeHu#. IlocineaoBarenbHOCTH
perieHus 3a7a4 aHajau3a JaHHBIX: COOp TMEPBUYHBIX JTAHHBIX, OUYUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WIIM MOCTPOEHHE MOJIENH, MpeoOpa3oBaHue JaHHBIX,
BU3YaNM3allisl JAHHBIX, MHTEpIIpeTalusl pe3yiabTaToB. [IporpammHuble cpeacTBa u



UHTEPHET-CEPBUCHI JUIsl 00pabOTKHU U MPEACTaBICHUS JaHHBIX. boibline JTaHHBIE.
MammnHoe o0yuenue. MHTeIeKTyanbHbIi aHaJIu3 TaHHbIX.

AHanu3 JaHHBIX C MOMOILIBIO JIEKTPOHHBIX TAaOIUL. BblyKMcClieHHE CyMMBI,
CpeaHero apupmMeTHIecKOro, HanOOJbIIET0 (HAMMEHBIIET0) 3HAYCHUS JUana3oHa.
Boruncnenne koaguuueHTa KoOppensuuu JBYyX psAaoB JaHHbIX. Iloctpoenue
CTOJOYAThIX, JMHEWYaTBIX M KpYyroBblX auarpamm. Iloctpoenue rpadukoB
¢ynkuuid. [TonOop nuHUM TpeHaa, peleHne 3a1a4 NTPOrHo3uPOBaHUS.

YucneHHOE pelIeHWe YpaBHEHUH C TIOMOLIBI0 M[MOA0Opa mIapameTpa.
OnTuMu3anus Kak NOMCK HAaWIY4IIEero pelleHrs B 3aJaHHBIX yclloBusAX. lleneBas
byHkius, orpaHudeHus. JlokaibHbIE W TJI00AJBHBIA MHUHHMYMBI II€JIEBOM
¢yHkuu. Pemenue 3a1ay ONTUMU3ALNN C IOMOILBIO 3JIEKTPOHHBIX TAOIMII.

11 KIIACC

TeopeTnueckne 0CHOBbI HHPOPMATHUKH

Teopernyeckue mMOAXOABI K OIGHKE KoJudecTBa HWHMOpMauu. 3akoH
agmutuBHOCcTH uHH@opManuu. Popmyna Xaptiau. Mubopmarus u BEpOSITHOCTS.
®opmyia [llenHoHa.

Anroputmbl cxatus JaHHbIX. AsnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANrOopuTMBl CKAaTHsl JAAHHBIX C IIOTEPSMH. Y MEHBIICHHE
rIyOMHBI KoupoBaHus 11Beta. OcHOBHBIC nien anroputmos cxkatus JPEG, MP3.

CkopocTh mepenadyd JaHHBIX. 3aBHCUMOCTb BPEMEHHM Iepeladyd  OT
nH(POPMAIIMOHHOTO 00BbEMA JTAHHBIX U XapaKTEPUCTUK KaHayia CBA3U. [IpudunHbI
BO3HUKHOBEHHUs OIIMOOK TIpW Tmepenade JaHHbIX. KoJbl, MO3BOJISIONIUE
OoOHapy>XMBaTh U HMCHOPABISATH OLIMOKH, BO3HUKAIOUIME TMPU MEpeaade JAaHHBIX.
Paccrosinue Xsmmunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XoMMuHra.

Cucrtembpl. KoMIIOHEHTBI cucTeMbl W UX B3auMmozeincTBHe. CHUCTEMHBIN
addekrt. YnpapneHue kak nHPopMarimoHHsIi nporecc. OOpaTHas CBA3b.

Mopenn n monenupoBanue. Llens monenupoBanusa. COOTBETCTBUE MOIEIU
MOJIETTUPYEMOMY OOBEKTY WJIU TMPOIlECCy, e MojaenupoBanus. Gopmanusanus
MPUKJIAJIHBIX 3a]1a4.

[IpeacraBinenne pe3yabTaToOB MOJIECIMPOBAHUA B BUIE, YAOOHOM s
BOCIIPUATHS YelIoBeKOM. ['paduueckoe npeacraBieHue JaHHBIX (CXEMbl, TaOJIHIIbI,
rpadukn).

I'padsr. OcnoBHbIe nonsTH. Buasr rpados. Onucanue rpadoB ¢ MoMOIIbIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHUI], CIHCKOB CMEXHOCTU. Pemienue
QITOPUTMHUYECKUX  3a/a4, CBS3aHHBIX C aHaimu3oM TrpadoB (MOCTPOEHUE
ONTUMAJILHOTO TMYTH MEXKAY BepuImHaMu rpada, ompeaeieHue KOJIU4ecTBa
pa3IMUHBIX MyTE€d MEXIy BEpIIMHAMU OPUEHTUPOBAHHOTO AIMKINYECKOTO

rpada).



Hepesbsi. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xona nepesa.
[IpeacraBnenue apudMeTHUECKUX BBIPAXKEHUM B BHUJE AepeBa. [JuckpeTHble Urpbl
JIBYX UTPOKOB ¢ TosiHOM uHdopmanueit. [loctpoenue nepesa nepedopa BapuaHTOB,
OTHCAaHUE CTPATETHUH UTPHI B TAOTUYHOU (popme. BBIMTPHINIHBIE M TPOUTPHITITHBIC
MO3ULINHU. BBIMTPBILIHBIE CTPATErUH.

CpencrtBa MCKYCCTBEHHOrO0 MHTEJUIEKTa. CepBHUCH MAIIMHHOTO IEpPEBOJAa U
pacnio3HaBaHusl yCTHOU peud. KorHuTuBHBIE cepBUCHL. MaeHTHpuKanus u mouck
U300paxKeHuN, pacro3HaBaHKe T, CamooOyyaroiuecs CHUCTEMBL.
HckycCTBEHHBIN MHTEIJIEKT B KOMIBIOTEPHBIX Hrpax. Mcmosib30BaHMEe METOIIOB
MCKYCCTBEHHOI'O0 MHTEJUIEKTa B OOydYaronmx cuctemax. Mcronbp3oBaHue METOI0B
UCKYCCTBEHHOI'0 MHTeJIeKTa B poOoToTexHuke. MuTepuer Beuieit. [lepcnexkTuBbl
Pa3BUTHS KOMITBIOTEPHBIX HHTEIUIEKTYyAJIbHBIX cucTeM. HellpoHHbIe ceTH.

AJITOPUTMBI U IPOTPAMMMPOBAaHHE

@opmanu3auuss  NoHATHS — anropurma.  Mammnaa — TeropuHra — kak
YHHUBEpCajibHas MOJENb BerunciieHu. Tesuc Uépua—TrropuHra.

OueHka CIOXHOCTH BbluMclieHUU. Bpemst pa®oTel 1 00BEM HMCHOIB3yEMOMN
naMsTH, HWX 3aBUCHMOCTb OT pa3Mepa HUCXOAHBIX JaHHbIX. OleHka
ACUMIITOTUYECKOM  CJIOKHOCTH  QJITOPUTMOB. AJITOPUTMBI  MMOJIMHOMHUAIBHON
cinoxHoctd. IlepebopHble anroputmsbl. [lpumepbl pazIUYHBIX — aJTOPUTMOB
peleHns OJJHOM 3a/1a4d, KOTOPBhIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[Iouck mpoOCTBIX 4YMCEN B 3aJaHHOM [JMAIMa30HE C INOMOIIBIO aJropuTMa
«pewmeTo DparocheHar.

MHoropa3psigHbIe 1IeTbIe Yncia, 3a1a9d JUIMHHONW apu(METHKH.

CrnoBapu  (accollMaTMBHBIE MAacCCHUBBI, OTOOpaKeHMsI).  XOII-TAaOJIUIIBI.
[TocTpoenue andaBUTHO-4ACTOTHOTO CJIOBAPS JUIsl 3aJJaHHOTO TEKCTa.

Creku. AHamM3 MPaBUIBHOCTH CKOOOYHOTO BbIpaXeHHUs. Brluncienue
apu(pMEeTUYECKOTO BBIPAXKEHHUS, 3alIMCAHHOTO B MOCTPUKCHON popme.

Ouepenu. Mcnosb3oBaHue ouepean il BpEMEHHOTO XPAHEHHU JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHHMaJIBHOTO OCTOBHOTO J€peBa
B3BELICHHOTO CBS3HOTO HeopueHTHUpoBaHHOro rpacda. KommdecTBo pazinyHbIX
nyTel MeXay BepUIMHAMU OPHEHTHPOBAHHOI'O ALMKJIMYECKOro rpada. AJroputM
JIeUKCTpHL.

JlepeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP. IBOoMUHBIE
(ounapubie) aepeBbs. [locTpoeHue naepeBa Mg 3aJaHHOTO apU(PMETHUYECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMmbl o0xona AepeBa. Mcmnonb3oBaHue cTeka U
ouepenu st 00xoja AepeBa.

JluHamMudeckoe NpPOrpaMMHUpPOBAHME KaK METOJ pELIEHUsA 3axad  C
COXpaHEHUEM IPOMEKYTOUHBIX PE3YyJbTATOB. 3aJayM, pEIIaeMble C IMOMOIIbIO



JTUHAMUYECKOTO MPOTrPaMMHUPOBAHMS: BBIUHMCIECHUE PEKYPCUBHBIX (YHKIIHA,
MOACYET KOJIMYECTBA BAPUAHTOB, 3a]]a4l ONITUMHU3AIUH.

[TonsiTue 00 OOBEKTHO-OPUEHTUPOBAHHOM IPOrpaMMUpPOBAHUU. OOBEKTHI U
kimaccel. CBOHCTBA M METOABI 00BEKTOB. OOBEKTHO-OPHCHTHPOBAHHBIM aHAIIM3.
Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO TOJXOJA.
WNukancynsauus, HacaeqoBaHUE, MOIUMOPPHU3M.

Cpensl ObicTpoil pazpaboTku nporpamm. I[IpoekTupoBanue uHTEpderica
nosib3oBarensi. VIcmosib30BaHWE  TOTOBBIX — YIPABISIEMBIX  3JIEMEHTOB IS
OCTPOCHMS nHTEepdeiica.

O630p  s3bikOB  mporpammupoBaHusi.  [lonarue o  mapaaurmax
IPOrpaMMHUPOBAHUS.

HNudopmanuoHHbIe TEXHOJIOT U

OTtanbkl  KOMIIBIOTEPHO-MATEMATUYECKOTO  MOJCIMPOBAHUS:  TOCTAHOBKA
3amauu, pa3paboTka  MOJENH, TECTUPOBAHHE  MOJEIH, KOMIIBIOTEPHBIN
AKCIEPUMEHT, aHAJIN3 PE3YJIHTATOB MOAECIUPOBAHUSI.

JluckpeTtuzanuss TpPU MaTEeMAaTHYECKOM MOJICIUPOBAHUU HEMPEPHIBHBIX
npoueccoB. MogenupoBanue JBHKEHHS. MojenupoBaHue — OMOJOTMYECKHX
cuctreM. Marematuueckue  MOJEIM B OKOHOMHKE.  BbluncIuTENbHbBIC
HKCIEPUMEHTHI C MOJICIISIMHU.

OO0paboTka pe3yJbTaTOB 3KCHEpUMEHTa. MeTol HauMEHBIIMX KBaJApaTOB.
OlleHKa 4YHCIIOBBIX TapaMETPOB MOJICTUPYEMBIX OOBEKTOB U  IMPOIECCOB.
BoccranoBieHne 3aBUCUMOCTEN IO pe3yJIbTaTaM dKCIEPUMEHTA.

BepostHoctHpie  Mozenu.  Meroast Monte-Kapno.  MmurtaunonHoe
MojenupoBaHue. CUCTEMbI MaCCOBOTO OOCITY>KUBAHHS.

Tabnuunble (pensaMoOHHBbIC) O0a3bl JaHHBIX. Tabnuila — TpeACTaBICHUE
cBeJleHHi 00 OMHOTHIHBIX 0OBekTax. Iloie, 3amuchk. Kmrou tabaumel. Pabora ¢
roToBoil 0a3o0if JaHHBIX. 3amonHeHue O0a3pl AaHHBIX. [lomck, copTupoBKa u
bunbTpanys TaHHBIX. 3ampOChl Ha BBIOOPKY JaHHBIX. 3alpOChl C MapaMeTpamu.
Brruncinsiembie noJis B 3ampocax.

MHorotabiuunble 0a3bl JaHHBIX. THUIBI CBsI3eH MeXay TaOIuIlaMu.
Buenmnuii kitou. [enmocTHOCTh 0a3bl JaHHBIX. 3aMPOChl K MHOTOTA0IMYHBIM Oa3aM
JTAHHBIX.

HNuTepuer-npuioxenus. [loHaTHE O CEpBEPHON U KIMEHTCKOU YacCTsX CauTa.
TexHoorust «KIUEHT — CEPBEP», €€ TOCTOMHCTBA U HENOCTATKU. OCHOBBI SA3bIKA
HTML wu xackaanwix tabmun ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHULIE.

Pa3memnenue BeO-caifToB. Ycimyra XxocTuHra. 3arpyska ¢aiaoB Ha CalT.

BBon m300pakeHuil C UCMONB30BAHUEM PA3IUMYHBIX HU(PPOBBIX YCTPOMCTB
(mudpoBbIX (oToanmapatroB U MUKPOCKOIOB, BUIECOKAMEDP, CKAaHEPOB M JIPYTHUX



ycTpoiicTB). I'padmueckuii pegakrop. Paspemenne. Kagpuposanue. Mcnpasinenue
nepcrnekTuBbl. I'mcrorpamma. Koppekmuss  ypoBHEH, KOpPpEKLIHs — IIBETa.
OGecuBeunBanue IBETHBIX M300paxeHuil. Perymb. Pabora ¢ oOnactsamu.
OUIbTpPHL.

MHorocioliHple u300pakeHus. TekcroBele cion. Macka cnos. Kanaiebl.
Coxpanenue BblJeneHHONW obOsactu. [loaroToBka wiuttocTpauuii Juisi BeO-CaiToB.
AHHUMHPOBaHHBIE U300pAKEHUS.

Bekropnas rpaduka. IlpumurtuBbl. HM3MeHeHuHe mMOpsSAKa 3JIEMEHTOB.
BripaBHuBanue, pacrnpenenenue. [ 'pynnupoBka. Kpusbsie. @opmaTbl BEKTOPHBIX
pucyHKOB. Vcrionbs3oBaHue KOHTYPOB. BekTopu3aius pacTpoBBIX H300paKeHUH.

[IpyHIMOBI TOCTPOEHUST M PENAKTUPOBAHUS TPEXMEPHBIX MOJENEH.
Cerounble monenu. Marepuansl. MoaenUpoBaHUE HMCTOYHUKOB OCBEIICHUS.
Kamepnl. AnnutuBHbie TexHosoruu (3D-mpuntepsi). [loHsTHe 0 BUpTyalibHOM
PEAIIBHOCTH U JIONIOJIHEHHOM PEaJIbHOCTH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBLIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

JIn4HOCTHBIE ~ pe3yJibTaThl  OTPAXKAIOT TOTOBHOCTh H  CIIOCOOHOCTH
oOydJaronmxcsi pPyKOBOJCTBOBAaTbCS CGHOPMHUPOBAHHON BHYTpPEHHEH moO3UIIMEn
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIlMH, TO3UTUBHBIX BHYTPEHHHUX
yOeXKJIeHUN, COOTBETCTBYIOUIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHMCKOIO
0011IecTBa, paCIIUPEHUE KU3HEHHOI'O OMNbITAa U OMBITA JEATEIBHOCTH B IMPOIECCE
peanu3anMd  CpeACTBaMU  y4eOHOTO TMpeAMETa OCHOBHBIX  HAIpPaBJICHHUM
BOCITUTATEIHHOU JEATETbHOCTH.

B pesynbraTe u3yueHus WHPOPMATHUKKM Ha YPOBHE CpEIHEr0 oOIIero
oOpazoBaHust y oOyuaronierocst OyayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIC
pEe3yIbTaThI:

1) rpa:xaaHCKOTr0 BOCIIMTAHMS:

OCO3HaHME CBOMX KOHCTUTYLHOHHBIX IpaB U OOS3aHHOCTEH, yBaKEHUE
3aKOHa U [paBOMNOpSAIKAa,  COOJIOJIEHHE  OCHOBOIOJAralIIUX  HOpM
UHGOPMAIMOHHOTO TIpaBa U HHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh IPOTHUBOCTOATH HWJEOJOTUU IKCTPEMH3Ma, HAlMOHAIW3MA,
KCeHO()OOMH, AUCKPUMHUHAIMU T[I0 COLMAIIbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HAIlMOHAJILHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

IIEHHOCTHOE OTHOIIEHUE K UICTOPUUECKOMY HACJIEAUI0, TOCTU)EHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAyKU
B 'KU3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIEHHUBATh CUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B
cetu HTEpHET;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAas OSCTETHUKY HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHHMMATH PAa3JIMYHbIE BUIbl HMCKYCCTBA, B TOM YHCIE
OCHOBAHHOT'O Ha MCIOJIb30BaHUHU UH()OPMAIIMOHHBIX TEXHOJIOTUH;

5) pu3uuecKOro BOCIMTAHMS:

chOpMUPOBAHHOCTh ~ 3JI0pOBOTO U Oe3omacHoro  oOpa3a  JKH3HH,
OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/I0POBbIO, B TOM YHCIE 3a CUET



coOmro/ieHrs TpeOoBaHUM O€30MacHOM PKCIUTyaTalui CPeCTB UHPOPMAIIMOHHBIX
Y KOMMYHHUKAIITMOHHBIX TEXHOJIOTHH;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTb K AKTUBHOM JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHOMN
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEILHO
BBIITOJIHATD TaKyI0 JEATEIbHOCTD;

uHTEpec K cdepaM MNpoPEecCHOHANBHON AESTENbHOCTH, CBS3aHHBIM C
uH(pOpMATUKON, NPOrpaMMHUPOBAHMEM U HWH(POPMALMOHHBIMU TEXHOJOTHUSIMU,
OCHOBAHHBIMH Ha JOCTIKCHHMSIX HAayKHM HH(POPMATUKH M HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBEpIlaThb OCO3HAHHBIM BBIOOp Oymaymiedt mpodeccuun u
peann30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUIAHbL;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHUI0O MU CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

OCO3HaHMWE TrI00aJbHOTO XapaKTepa IKOJIOTHYECKUX MpOOJIeM W MyTel ux
peuieHus, B TOM 4YHuCIe C Yy4YETOM BO3MOXHOCTEH  HMH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) neHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKH, JOCTHKEHHUSIM HAay4YHO-TEXHHUYECKOIO IMporpecca H
00111eCTBEHHON MPAKTUKH, 32 CYET MOHUMAHUS POJIU UHPOPMAIMOHHBIX PECYPCOB,
MH()OPMAIIMOHHBIX TPOLIECCOB M HHGOPMAIMOHHBIX TEXHOJOTUM B YCIOBHUAX
1udpoBoit Tpanchopmauu MHOTUX cdhep KU3HU COBPEMEHHOTO OOIIIECTBA;

OCO3HAaHHME ILIEHHOCTHM HAYYHOW JEATEIbHOCTH, TOTOBHOCTh OCYUIECTBIATH
MIPOCKTHYIO M MCCIIEI0BATEIBCKYIO ICATEILHOCTh HHIUBUIYAIBHO U B TPYIIIIE.

B mporecce nocTuxeHUs] JTMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOrpPamMMBbI
no wuHopMaruke y O0OydYarOIIUXCS COBEPIICHCTBYETCS  AMOILMOHAIbHBIN
WHTEJUICKT, P noaratonuii choOpMHUPOBAHHOCTS:

CaMOpPETyJIMPOBaHUs, BKIIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE, CIOCOOHOCTh aNaNTUPOBATHCS K
AMOIMOHAJILHBIM U3MEHEHUSM U MPOSIBIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIIOYAIOLIECH CTPEMIICHUE K JIOCTUKEHUIO LIENU U
yCIEeXy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHUE [IEUCTBOBATh, MCXOJs M3 CBOMX
BO3MOKHOCTEH;

SMIIATHH, BKJIOYAIOIIEH CITOCOOHOCTh MOHUMATh IMOIMOHAIBLHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €r0 MPHU OCYIIECTBICHUUM KOMMYHHUKAIMU, CIOCOOHOCTH K
COYYBCTBHUIO U CONIEPEKUBAHMUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C APYTUMH JIIO/IbMU, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3peiiaTh KOHMIUKTHI.



METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynpraTte wusydeHus WHGOPMATHKKA HA YpPOBHE CPEAHETO OOIIETO
oOpazoBanusi 'y oOyyaromerocs OyayT chOpMHUpPOBAaHBI MeETaNpeIMETHBIC
pe3yJIbTaThl, OTPAKEHHBIC B YHHBEPCAIbHBIX yUCOHBIX JCHCTBHSX, & UMEHHO —
MO3HABATEILHBIC  YHHBEPCAJIbHBIE ydYeOHBIC JICWCTBHS, KOMMYHHKATHBHBIC
yHUBEpCAIbHBIC Y4YCOHBIC ICUCTBUS, PETYISTUBHBIE YHUBEPCAIbHBIC YUeOHBIC
JIENUCTBUSA, COBMECTHAS JEATEIHHOCTD.

Ilo3naBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

1) 6a30Bble JIOrHUYEeCKHE AeHCTBHUS:

CaMOCTOSITENIbHO  (OpMyJIHpOBaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYLIECTBEHHBIM MPU3HAK WMJM OCHOBAaHUA MJi1 CPAaBHEHUS,
KJaccupukanuu u 0000IeHHUS;

ONpEeAENATh LU JEATEIbHOCTH, 3a/aBaTh MapaMeTpbl M KPUTEPUHU UX
JOCTUKEHMUS,;

BBISIBJISITh 3aKOHOMEPHOCTHU U IPOTUBOPEUNS B PACCMATPUBAEMBIX SIBICHUSX;

pa3pabaThiBaTh IUJIaH PEIICHHs MPOOJIEMbl C Y4ETOM aHAIM3a MMEIOIIHUXCS
MaTepHaAIbHBIX U HEMATEepUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JACSITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIIM, OLICHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJNHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOIEHCTBHS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX IPOOIIEM.

2) 0a30BbI€e HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIa/IETh HaBbIKAMU y4€OHO-HCCIIEI0BATEIbCKON U MPOEKTHON JESTENBHOCTH,
HaBbIKAMM  pa3penieHus npoOiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PELIEHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHHUIO
pa3IMYHbBIX METOJIOB MO3HAHUS;

OCYIIECTBJISATh PA3JIUYHBIE BUIBl JEATEIBHOCTH IO IOJYyYEHUIO HOBOIO
3HAaHUA, €r0 HHTEpIpeTaluy, IPEeoOpa30BaHUI0 U TMPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX CHUTyallUsX, B TOM YHCIE MPH CO3JaHUM YYEOHBIX U COIMAIBHBIX
IPOEKTOB;

(opMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIaJeTh HAYYHONH TEPMUHOJIOTHUEH,
KJIFOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh M (OopMyJIupoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTEIbHON
TSI TeIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;



BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIIBUTATh THUIOTE3y ©€ peIIeHUs, HaXOAUTh apryMEHTHI JJIs JI0Ka3aTelIbhCTBA
CBOUX YTBEPKICHHM, 3a1aBaTh TAPAMETPhI M KPUTCPUU PEIICHIS;

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJI€¢ PEIICHWS 3aJadyd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH MTPUOOPETEHHBINA OIIBIT;,

OCYIIECTBJIATH IIEeJICHANIPABICHHBIA TOUCK TMEPEHOCa CPEICTB W CIOCOOOB
JeNCTBUA B MPOGECCHOHANBHYIO CPENy;

yMETh TEPEHOCUTh 3HAHUS B IO3HABATEIBHYI0 M NPAKTUYECKYIO 00JIacTh
KU3ZHENIEATEbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC WJICH, MpEJjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUs,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ unpopmanueii:

BJIAJICTh HaBBIKAMU TOJyYCHUS WH(DOPMAIIUU M3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSATENIbHO  OCYIICCTBJIATh  TIOWCK,  aHANW3, CHCTEMATH3aIlui0 U
WHTEPIPETANNIO HHPOPMAIMH PA3TUIHBIX BUIOB U ()OPM MPEACTABICHIUS;

co3JaBaTh TEKCThl B pa3IWyHbBIX (opmatax ¢ y4ETOM Ha3HAYCHUS
uHdopMallMl U 1eJIeBOM  ayJMTOpUM, BBIOMpas ONTUMAIBHYIO  (GopMy
IIPE/ICTABIICHUS U BH3yaJIU3aIlUH;

OIICHUBATh JTOCTOBEPHOCTh, JIETUTUMHOCTH WH(MOpMAINHN, €€ COOTBETCTBHE
MPABOBBIM U MOPAIBHO-ITHYECKUM HOPMaM;

UCIIOJIb30BaTh  CpPEJACTBa  WH(MOPMAIMOHHBIX M  KOMMYHUKAITMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3a/a4 ¢ COOJIOJICHHMEM TpeOOBaHUN SProOHOMHUKHU, TEXHUKH OE€30MaCHOCTH,
TUTHCHBI, peCypcocOepexeHusi, TPaBOBBIX H OJTUYECKHUX HOPM, HOpPM
uH(OPMAITMOHHON O€30MaCHOCTH;

BJIAJ€Th  HABBIKAMHM  pAaclo3HaBaHWA M 3allUThl  MH(OpMaIuwu,
UH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

KoMMyHMKAaTHBHBIE YHMBepPCAJIbHbIE YueOHbIe 1eiCTBUSA

1) oO61ienme:

OCYIIIECTBIATH KOMMYHHUKAITUU BO BeeX cpepax KU3HU;

pacro3HaBaTh HEBepOaJIbHBIE CpEACTBA OOINCHHS, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, PacloO3HABaTh MPEANOCHUIKA KOH(MIUKTHBIX CHUTYallud W
CMSATYATh KOH(JIUKTHI,

BIAJETh  pa3IMYHBIMH  CIIoOcoOaMu  OOMICHWS W B3aMMOJCHCTBHI,
apryMEHTHUPOBAHHO BECTH JIUAJIOT, YMETh CMATYaTh KOH(JIMKTHBIC CUTYalIUH;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOUYKY 3PEHHUSI C HMCIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

MIOHUMAaTh W HMCIIOJb30BaTh MNPEUMYILIECTBA KOMAaHIHOW M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHCTBUN ¢ Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA;

MPUHUMATh €AW COBMECTHOM  JEATEIBbHOCTH, OPraHU30BbIBATH W
KOOPJIMHUPOBATh JCUCTBUSA MO HX JOCTHUKECHUIO: COCTaBJIATH IUIAH JCHCTBUH,
pacrpenensaTh pojid ¢ Y4ETOM MHEHHH YYaCTHHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM palOTHlI;

OLICHMBATh KA4€CTBO CBOEr0 BKJIAJa M KaXJOTO y4YaCTHUKA KOMAaH]Ibl B
o0ui pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE MPOEKThI, OICHUBATh HAEH C MO3UIHAM HOBU3HHI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3IMYHBIX
CUTYaIUsX, IPOSBISATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA

1) camoopranuszauus:

CaMOCTOSITENIbHO OCYILECTBIISITh MO3HABATENbHYIO JACSATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa30BaTEIbHON
JEATEeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO  COCTaBJATh IUIAH pEHIeHUs NpoOJeMbl C  y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHUIA;

NaBaTh OLICHKY HOBBIM CHUTYalHsIM;

pacuupsATh paMK{ y4eOHOTro mpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

nenaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEeIlCHHUE;

OIICHUBATh TPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIUPOKOW HPYIAUIUU B
pa3HbBIX 00JIACTSX 3HAHWUM, IMOCTOSHHO TMOBBIIIATH CBOM 0OOpa30BATENIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEIISIM;

BJIQJICTh  HABbIKAMU  TO3HABATEIBHOM  pediekcuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTEIBHBIX MPOLECCOB, MX pPE3yJbTaTOB U



OCHOBAHHM, UCIHOJIb30BaTh MPUEMBI pedIeKCUU Jisi OLEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PEIICHHUS;

OIICHUBATh PUCKU U CBOEBPEMEHHO MMPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTMX @pPU aHajIu3e pe3yJbTaToB
NEATEIIbHOCTH.

3) npuHATHS cCe0H U APYTrUX:

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JPYTrUX INpPU aHajdu3e pe3yJbTaToB
NEeATEIIbHOCTH;

PU3HABATH CBOE MPABO U MPABO APYTHX HA OIMIUOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKa.

INPEAMETHBIE PE3YJIBTATBI

B npouecce u3ydenus kypca MH(MOpPMATHUKU YIIIyOJIEHHOro YpoBHs 6 10
Knacce oOydaromuMucs OyayT  JOCTHUTHYTHI — CICAYIOIIHE  MPEAMETHBIC
pe3yIbTaThI:

BJIAJICHUE MPEACTABICHUSIMH O pOdu MHGOPMAIMM U CBSI3aHHBIX C HEH
IPOIECCOB B TPUPOJIE, TEXHUKE M OOIIeCTBe, MOHATUAMH «HH(DOpMAIIHS,
«MH()OPMAIIMOHHBIA ~ TPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTBHI  CHCTEMBI»,
«cucteMHbIl 3hPexT», «nHDOPMAITMOHHAS CHCTEMAaY, «CUCTEMa YIIPABICHUS»;

BJIaJICHUE MeTOoJaMH TMoucka uHbopmanuu B ceTu HWHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh HH(OpPMAIIHIO, TOYICHHYIO U3 ceTH VHTepHeT;

YMEHHE XapaKTepU30BaTh OOJbIIME JaHHBIC, TMPUBOAUTH MPUMEPHI
UCTOYHUKOB HX TOJYy4YeHHs] W  HampaBJICHHUs  HCIOJb30BAHUSA, YMEHHE
KJacCU(QUIMPOBaTh OCHOBHBIE 3aJjaud aHaju3a JaHHbIX (MPOTHO3UMPOBAHUE,
Kjaccuduxanus, KJIacTepHu3alus, aHaIu3 OTKJIOHEHUH), MOHUMATh
MIOCTIEIOBATEIPHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYMCTKAa ¥ OIICHKAa KadecTBa JMJAaHHBIX, BBIOOp W/WIM TIOCTPOEHHE MOJIEIH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allus JaHHBIX, MHTEPIPETALNS PE3yIbTaTOB;

MOHMMAaHUE OCHOBHBIX MPHUHIMIIOB YCTPOWCTBA W (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOWJIbHBIX KOMIBIOTEPOB, TEHACHIINI pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJaJIcHWE HaBBIKAMH pabOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAaMH MPOTrPaMMHOIO oOOecreueHus M peuieHus ydeOHBbIX 3a4ad 10
BBIOpAaHHOM CHieIUaTN3allnu;

HaJIMYHUE TIPEICTABICHUN O KOMIBIOTEPHBIX CETAX U UX POJIA B COBPEMEHHOM
MUpE, 0 0a30BbIX MPHUHIIMIIAX OPTAaHU3AINU U (YHKIIMOHUPOBAHHS KOMITBIOTEPHBIX
ceTeil, 00 0OWUX NpUHLUIAX Pa3pabOTKM U (PYHKIMOHUPOBAHUS HMHTEPHET-
IIPUIIOKEHUM;



NMOHUMAaHHE Yrpo3 HHQPOPMAIMOHHON OE30MaCHOCTH, HCIOJb30BAHUE
METOJIOB M CPEJACTB IPOTHBOJCHCTBHS OTHUM YIrpo3aM, COOJIOJCHUE Mep
0€30MacHOCTH, MPEIOTBPAIIAIOIINX HE3AaKOHHOE PACIPOCTPAaHEHUE MTEPCOHATBHBIX
JAHHBIX, COOIFOICHNE TPEOOBAHMM TEXHUKH OC30IIACHOCTH M TUTHCHBI IIPH padoTe
C KOMIIBIOTEpPaAMHU M JIPYTUMH KOMIIOHEHTaMHU ITU(POBOTO OKPYKEHUSI, IOHUMaHUE
MPaBOBBIX OCHOB HCIIOJB30BAaHUS KOMIBIOTEPHBIX NporpamMMm, 0a3 JaHHBIX U
pabotsl B cetu MHTEepHeT;

MOHNMAaHUE OCHOBHBIX TMPHUHIIAIIOB JUCKPETU3AINHA PA3TUIHBIX BHUIOB
uHbOpMAIIMK, YMEHHE ONpEeNesaTh HMHPOPMAUOHHBI O00BEM TEKCTOBBIX,
rpadUuecKuX W 3BYKOBBIX JIAHHBIX IPH 3aJaHHBIX IapaMeTpax IUCKPETH3allHH,
YMEHHUE ONpEAeisaTh CPEAHIO CKOPOCTh MEpeaaud JaHHBIX, OLICHUBATH
U3MCHCHHE BpPEMEHU TMepefayd NpH HW3MEHCHHH WH(GOPMAIIMOHHOTO 00BhEMa
JAHHBIX U XapaKTEPUCTHK KaHaja CBSI3H;

YMEHHE HUCIIOIb30BaTh MPH PEIICHUH 3aJ1ad CBOMCTBA MO3WIIMOHHOW 3aIMCH
Yyuces, aJroOpuT™Ma OCTPOCHHMS 3alIUCH YHCIIa B TIO3UITMOHHON CHCTEME CUUCIICHUS
C 3aJJaHHBIM OCHOBAaHWEM W TIOCTPOCHHMS YHCJIA MO CTPOKE, COJACpIKAIICH 3aIuch
9TOr0 4YHCJIa B ITO3UIMOHHOM CHCTEME CYHMCJICHHS C 3aJaHHBIM OCHOBAHHEM,
YMEHUE BBIMOJIHATh apU(PMETHUYECKUE OIepalid B TO3UIIMOHHBIX CHCTEMax
CUHUCIICHUS;

YMEHHE BBITIOJHATh MPeoOpa3oBaHUs JIOTHYECKUX BBIPAXKEHUM, HUCTOJb3YS
3aKOHBI aareOphl JIOTUKH, YMEHHWE CTPOUTHh JIOTUYECKOE BBIPAKCHHUE B
TU3BIOHKTUBHON W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJlaHHON TaOJIHIle
WCTUHHOCTH, HCCIIEI0BAaTh O0JIACTh MCTUHHOCTH BBICKA3BIBAHMS, COJICPIKAIIETO
NIepEeMEHHBIC, PEIIaTh HECIOKHBIC JIOTHICCKHE YPABHEHUS U CUCTEMbI YPAaBHCHUM;

NMOHMMaHuEe 0a30BBIX aAJITOPUTMOB OOpPAaOOTKM YHCIOBOM M TEKCTOBOM
uHpopMaIu (3arruch Yucesl B MO3UITMOHHOW CHCTEME CUMCIIEHUWS, HaXOXIICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JHara3oHe, 00paboTKa MHOTOPA3PSTHBIX ETBIX
YHUCeJl, aHAJIU3 CUMBOJIBHBIX CTPOK M APYTHUX), aITOPUTMOB TTOMCKA U COPTUPOBKH,
YMEHHUE ONPEACNATh CI0KHOCTh HM3y4aeMbIX B Kypce O0a30BBIX aJIrOPUTMOB
(cyMMHpOBaHHWE JJIEMEHTOB MacCHBa, COPTHPOBKAa MacCHBa, IepeOOpHBIE
ANTOPUTMBI, TBOWYHBIA MOUCK) W MPUBOAUTH MPUMEPHI HECKOIBKUX aJTOPUTMOB
Pa3HOM CJI0XKHOCTH JIJI PEIICHUS OJTHOM 3a7a4u;

BJIaJICHUE YHUBEPCAIBHBIM SI3bIKOM IPOTPAMMHPOBAHHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHUsSIMH O O0a30BBIX THMNAX JaHHBIX U
CTPYKTypaxX JaHHBIX, YMCHHE HCIIOJIb30BaTh OCHOBHBIC  YIIPABJISIONINC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAINW3 MPEIJIOKCHHOW IMPOTPAMMBI:
OTIPENICIIATh PE3YJIbTAaThl pabOThHI MPOTPAMMBI IIPH 3aJaHHBIX MCXOIHBIX JAHHBIX,
OTIPENICNIATh, PU KAKUX HCXOAHBIX JTaHHBIX BO3MOXKHO TOJIYYEHHE YKa3aHHBIX



pE3yIbTaTOB, BBIABIATH JIAHHBIE, KOTOPHIE MOTYT MPHUBECTH K OIMOKEe B paboTte
nporpaMmbl, GOPMYIUPOBATH MPEIOKEHUS TI0 YIYUIICHUIO TPOTPAaMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIC TEKCTOBbIE JOKYMEHTHI U
JEMOHCTPALIMOHHBIE MaTEPUAIbl C UCTIOJIb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
POTrPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

yYMEHHUE UCIOJIb30BaTh AJIEKTPOHHbBIE TAaOJUIIBI U aHAlIM3a, MPeCTaBICHUS
u  o0pabOTKM  JaHHBIX  (BKJIIOYAash  BBIYUCIEHHUE  CYMMBbI,  CPEIHEro
apu(MEeTUYEeCKOro, HauOOJBIIET0 U HAWUMEHBIIET0 3HAYCHUM, pelIeHue
ypaBHEHUH, BHIOOP ONTHUMAJBHOTO PEIICHUs, MOAOOp JUHUW TPEHNA, PEIICHUE
3a/1a4 MPOTHO3WPOBAHHUS ).

B npouecce uzydenus kypca MHGOpPMATHUKU YIrIIyOJ€HHOTO YpoBHS 6 11
Knacce oOydyaromuUMucs OyAyT  JOCTUTHYTBHI  CIEAYIOIIUE  TMPEIMETHBIC
pEe3yJIbTATHI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KOJbI, JAOIMYCKAIOIIHE OJHO3HAYHOE
JNEKOAUPOBaHUE cOoO0OIIeHuN (TpedUKCHBIE KOJbI), HCIOJNb30BaTh MPOCTEHIINE
KOJIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh U UCIPABIISATH OMIMOKW MPHU Meperaye
JAHHBIX, CTPOUTH KOJI, 00€CTEUNBAIONINI HAUMEHBIIYI0 BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS TPH W3BECTHOM YACTOTE CHUMBOJIOB, TOSICHATH TPHHIIUIIBI
PabOThI MPOCTHIX AJITOPUTMOB CIKATUS IAHHBIX;

yMEHHUE pelaTh alrOpUTMHUYECKHE 3aJaud, CBA3aHHBIE C aHAIM30M rpadoB
(3aj@a4yu  MOCTPOEHUS ONTUMAJIBLHOTO IyTH MEXKAY BeplImHaMu rpada,
ONpENCNICHUs]  KOJMYECTBA  PAa3NUYHBIX  MyTed  MEXIy  BEpIIMHAMU
OPHEHTHUPOBAHHOTO AITUKINYECKOTO Tpada), yMEHHUE HCIOIb30BaTh JEPEBbs MPHU
aHalIM3e¢ W TOCTPOEGHUU KOJOB U JUIS TPEJCTaBICHUS apU(PMETUUYECKHUX
BBIpQKEHUMN, TIPU PEIICHUM 3a/1a4 MTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI MO 3aJ]aHHOMY QJITOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BHIUTPHIIIHYIO
CTpaTEeruio Urphl;

yMEHUE pa3pabaThiBaTh U PEATU30BBIBATH B BHUJAEC IporpamMm 0a3oBbIe
aJIrOPUTMBI, YMEHHUE HCIOJIb30BATh B MPOrpaMMax JaHHBIE Pa3JIMYHBIX TUIIOB C
YYETOM OTPAHMYECHUN Ha JUANA30H UX BO3MOXHBIX 3HAYECHUM, MPUMEHATH IPU
pelIeHnH! 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIIOBAPU, CTEKU, OUEPEH, IEPEBD),
WCIIOJIb30BaTh 0a30BBIE OMEpalMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSThH
CTaHJapTHHIE U COOCTBEHHBIC MOAMPOrPAMMBI JUIsl 0OpaOOTKH YHUCIOBBIX JAHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh MpHU pa3pabOTKe MNporpaMm OHOIMOTEKU
noAmnporpamMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTU HHCTPYMEHTAIBHBIX
CPEACTB Cpelibl pa3padOTKH, YMEHHE UCIIOJIb30BATh CPEACTBA OTJIAJAKU MPOrPaMM B
cpeie NporpaMMHUPOBAHUS, YMEHUE JTOKYMEHTHPOBATH IIPOTPaAMMBI;

yMEHUE CO37aBaTh BeO-CTPaHUIIbI;



BJIAJICHUE OCHOBHBIMHM CBEJEHUSMH O 0a3ax JJaHHBIX, HX CTPYKTYpeE,
CpeACTBax co3JaHusi M pabOThl C HUMH, YMEHHE HCIOJIb30BaTh TaOJIMYHbBIC
(pensLroHHbIC) 0a3bl JAHHBIX (COCTABIATH 3alpPOCHl B 0a3ax JAHHBIX, BHIMOJIHSIThH
COPTHUPOBKY W TOHWCK 3amuceil B 0a3e MaHHBIX, HAMOJNHATHh pa3padOTaHHYI0 0azy
JTAHHBIX) ¥ CIIPABOYHBIE CUCTEMBI;

yMEHHUE UCIOJIb30BaTh KOMIIBIOTEPHO-MATEMAaTHUYECKUE MOJIECIHN JIJIsl aHAIKM3a
00BEKTOB M MPOIECCOB: (opMyaupoBaTh II€b MOJICTUPOBAHUSI, BBITIOIHATH
aHaau3 pPe3yJbTaTOB, TMOJYYEHHBIX B XOJ€ MOJICIUPOBAHUS, OLIEHUBATH
COOTBETCTBHE MOJICTTH MOJEITUPYEeMOMY OOBEKTY WJIM TPOIECCy, MPEICTaBISAThH
pe3yiabTaThl MOACIUPOBAHUS B HATJISITHOM BH/IE;

YMEHUE OpraHU30BbIBATh JIMYHOEC HWH(DOPMAIMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAaHUEM PA3UYHBIX CPEACTB ITUPPOBBIX TEXHOJOTHUH, ITOHUMAHUE
BO3MOXHOCTEH TMHQPPOBBIX CEPBUCOB TOCYMAPCTBEHHBIX YCIYT, ITU(HPOBBIX
00pa3oBaTeNbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHUHIIMIOB PabOThI, BO3MOXKHOCTEH U OrpaHUYCHUS
MPUMEHEHUSI TEXHOJIOTHMH HCKYCCTBEHHOT'O HMHTCIICKTa B Pa3IMYHBIX 00JIACTSX,
HAJIMYAE TIPENCTAaBICHUNA O Kpyre pemaeMbiX 3a7ad MalluHHOTO OO0Yy4YeHUS
(pacrio3HaBaHMs, KIacCU(PUKAIUA ¥ TPOTHO3UPOBAHUS) HAIMYUE TPEICTABICHUI
00  ucmonb30BaHMM  MHGOPMAIMOHHBIX  TEXHOJOTHH B pa3lIMYHBIX
npodecCUOHaNIbHBIX chepax.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos DIIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB 1 TeM u¢poBbI
Ne n/m eno ¢ pasreno ¢ Kontpoasbnbie | IlpakTuyeckue (ungposere)
NpOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3nea 1. [lu¢gpoBasi rpaMOTHOCTH
L1 Kommbrotep - yHHBEpcaabHOE yCTPOMCTBO 6
' 00paboTKH JaHHBIX
1.2 [IporpamMmmHoOe obecnieueHue 5
1.3 KomnbroTepHsbie cetu
1.4 WNudopmannonnas 6€30nacHOCTb 5 2
Nroro no pazaeny 20
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
IIpencraBnenue nHGpoOpMaLUK B
2.1 PeA bopan 15 2
KOMIIbIOTEpE
2.2 OcHOBBI aNIreOphl JOTUKU 12 1
23 KomnbrotepHas apudmernka 7 1
Wroro no pazneny 34
Pa3nes 3. AnropuT™Mbl M NIpOrpaMMHpOBaHHe
3.1 BBenenue B nporpaMMupoBaHue 13 0.5
3.2 BcnomorarenbHble alropuTMbL 6 2
3.3 YuciieHHbIE METOJIBI 3
34 Anroput™bl 06pab0OTKH CUMBOJIBHBIX 5 )

JTAaHHBIX




3.5 Anroput™bl 06pabOTKH MAacCCHBOB 6 3.5
Uroro no pazaeny 35
Pa3nea 4. UngopmannoHHbIe TEXHOJIOTHH
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanu3 1aHHbIX 3
Wroro no pazaeny 13
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 21.5




11 KUIACC

KonuyecTBo yacos DIeKTPOHHbIE
bl
No /it HanmenoBaHmue pa3jiesioB U TeM Kontpoabnbie | TpakTuueckne (uugposbie)
NPOrpaMMbl Bcero o0Opa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. Teoperuueckue oCHOBBI MH()OPMATUKH
11 Wndopmanius u H”HPOpMaIIMOHHBIE 9 25
' HPOLIECCHI ’
1.2 MopenupoBanue 6 2
Uroro no pazaeny 15
Pa3nes 2. AnropuT™Mbl M1 NIpOrpaMMHpPOBaHHe
2.1 DJIEMEHTHI TEOPUHN AJITOPUTMOB 6 1
2.2 ANTOpPUTMBI U CTPYKTYPBI JAHHBIX 24 10
OcCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHD 13 45
IpOrpaMMUPOBAHUS
Uroro no pazaeny 43
Paznen 3. UndopmManmoHHble TEXHOJIOTUH
31 KoMnbroTepHO-MaTeMaTuuecKoe 7 5
' MOJIETMPOBAHHE
3.2 ba3sl maHHBIX 10 4
33 Be6-caiitbl 11 4
34 KomnbrotrepHas rpadpuka 8 3.5
3.5 3D-moaenupoBaHue 8 3
Hroro no pasneny 44




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

36.5




IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

Tema ypoka

KonnyecTtBo YacoB

Bcero

KoHTpOsibHbIE
paboTbl

MpakTnyeckne
paboTbl

OneKTPOHHbIe
umdposble
obpasoBaTenbHble
pecypchbl

TpeboBaHust TEXHUKN BE30MacHOCTU U TrneHbl Npyu paboTe
C KOMMbOTEPAMU U OPYTMMW KOMMOHEHTaMU LN POBOIro
OKpYXeHus

MpuHUMNBLI paboThl KOMMBIOTEPOB U KOMMBLIOTEPHBLIX CUCTEM

WIIN

O6MeH gaHHbIMU C MOMOLLIbIO LWNH. KOHTpOonnepbl BHELWHUX
YCTPOUCTB

ABTOMaTMYECKOE BbINOSIHEHME NPOrpaMMbl NPOLLECCOPOM

(S0

OnepaTtmBHasi, MOCTOAHHAA N JONroBpeMeHHas NaMaThb.
KoHTponnepbl BHELWHNX YCTPOUCTB. Npamon goctyn
K namsaTu

COBpeMeHHbIe KOMMNbKTEPHbIE TEXHOIIOINN

~N (O

lMporpammHoe obecnevyeHne KOMNbLITEPOB, KOMMbIOTEPHbIX
CcUCTEM N MOBUIBbHBIX YCTPOUCTB. MHCTannauus un
AeuHcTannsumsa nporpaMmMmHoro obecnevyeHns

CuctemHoe nporpammHoe obecneyeHune. OnepaumoHHbIe
CUCTEMDI

Ytunutel. Qpansepbl ycTponcTB. [NapannensHoe
nporpaMmMmupoBaHue

10

dannosble cucTeMbl. [1pUHUMMNBI pasmeLleHns u
NMeHOBaHMA pansioB B 4OSITOBPEMEHHON NaMSATK.
LLlabnoHbl ans onucaHuna rpynn dannos

11

3akoHogaTenbcTBO Poccunckon denepaumm B obnactm
nporpamMmmMHoro obecnevyenunst U gaHHbIX

12

[MprHUMMbLI NOCTPOEHNS U annapaTHble KOMMOHEHTbI
KOMNbIOTEPHbIX ceTen. CeTeBble NpoToKonNbl. CeTb
MHTepHeT




13 PaspeneHune IP-ceTn Ha noaceTn ¢ NOMOLLbIO MacokK
nogceteun

14 | CeTeBoe aAMMHUCTPUPOBaHNE

15 Buabl geartensHocTtn B cetn NHTepHeT. CepBuchbl
NHTepHeTa. locygapCcTBEHHbIE 3NTIEKTPOHHbIE CEPBUCHI U
ycnyru

16 | MIHbopmaunoHHas 6e3onacHocTb. BpegoHocHbie
nporpammMmHoe obecneveHne n metogbl 60pbLObLI C HUM

17 | MNpaktnyeckasa pabota no Teme "AHTUBUPYCHbIE
nporpammsb!"

18 | OpraHusauma nuyHoro apxmea nHgopmaumn. PesepsHoe
konupoBaHue. NaponbHas 3awmnTa apxmea

19 | WndpposaHune gaHHbIX. Anropntm wndposaHus RSA.
CteraHorpadus

20 | Npaktnyeckasa paborta no teme "lLlncdpoBaHne gaHHbIX"

21 MHpopmaums, gaHHble 1 3HaHUSA. MHdopMaunoHHbIe
npoLecchl B Nnpupoae, TEXHMKE N obulecTse

22 | HenpepbiBHblE U ANCKPETHbIE BESTUYUHBI U CUTHANbI.
HeobxoanmocTb guckpeTmnsauum nHgopmasmm,
npeAHasHa4YeHHoOW ANa XpaHeHus, nepegaym n o6paboTku B
LUMdPOBbLIX cUCTEMAX

23 | ABon4Hoe kogupoBaHue. PaBHOMEpPHbIE U HEPaBHOMEpPHbIE
koabl. [lekognpoBaHne coobLLeHnin, 3anncaHHbIX ¢
NOMOLLIbIO HEPABHOMEPHbLIX KOOO0B

24 | Ycnosue ®aHo. lNocTtpoeHne 0gHO3HAYHO OEKOANPYEMBIX
KoOoB C nomoLllbo aepesa. 'pad An. A. Mapkosa

25 EOnHULBI n3amepeHnust konunyectea MHGOpMaLnu.
AndaBuUTHbLIN NOAXOA K OLIEHKE KONM4ecTBa MHpopmauum

26 Cuctembl cuncnenus. lNepeBog uncen n3 ogHOM CUCTEMBI
CYMUCNEHUs B APYIyHO

27 | [IBon4Has, BOCbMeEpPUYHaa U LWecTHaguaTepnyHas cCucTembl
CYUCNEHUS, CBSA3b MEXAY HUMU

28 | ApudmeTtnyeckme onepauum B NO3ULMOHHBIX CUCTEMAX

CHUCITIEHNA




29

TponyHasa ypaBHOBeLLEHHAdA cMcTeMa cHYUCNeHus. [1BOMYHO-
pecatnyHaa CC

30 | KogupoBaHue TEKCTOB

31 PacTtpoBoe KogmpoBaHue n3obpakeHui

32 | lNpaktuyeckasn paborta no teme "[dunckpeTnsaums
rpacpuyeckon nHdopmaunmn"

33 | LieToBble mogenu. BektopHoe kogupoBaHue. dopmaThl
dannos. TpéxmepHas rpaduka. PpakranbHas rpaduka

34 | KognpoBaHue 3Byka. OueHka MHopMaLMOHHOro o6bEma
3BYKOBbIX AaHHbIX NPW 3a4aHHbIX YacTOTe ANCKPETM3aunn n
paspsagHOCTU KOOUMPOBaHUS

35 | lNpakTuyeckasn paborta no teme "[uckpeTnsaumsi 3ByKOBOW
MHdopmauunmn"

36 | OcHoBbl anrebpbl NOrMku

37 | Ilornyeckne onepaunn. Tabnuubl NICTUHHOCTH

38 | Jlornyeckue BbipaxeHus. Jlornyeckne ToxaecTBa.
[lokazaTenbCTBO NOrMYECKUX TOXAECTB C NOMOLLbIO Tabnuu
NCTUHHOCTH

39 | Npaktnyeckas pabota no teme «llocTpoeHne n aHanus
Tabnmy UICTUHHOCTM B TAaBNMMYHOM NPOLIECCOPE»

40 | Jlornyeckune onepaumm 1 onepaummn Hag MHOXeCcTBamMun

41 3aKoHbl anrebpbl NOrMkn. JKkBUBaseHTHble Npeobpa3oBaHns
NOTMYECKNX BblPaXXEHUN

42 | Jlormyeckme ypaBHEHUSI N CUCTEMbI YPaBHEHMUI

43 | Jlormyeckune yHKUMN. 3aBMCUMOCTb KONM4YeCTBa
BO3MOXHbIX JTOrMYECKUX PYHKLMIA OT KOoNn4ecTsa
aprymMmeHToB. [onHbIE CUCTEMBI NTOTMYECKNX YHKLINIA

44 | KaHOHMYecKkne oopMbl NOrMYECKNX BbIpaXKeHUN.
CoBepLUEHHbIE AN3BIOHKTUBHBIE N KOHBIOHKTUBHbLIE
HOpMarnbHble (POPMbI, anrOPUTMbI UX MOCTPOEHUS MO
Tabnuue NCTUHHOCTH

45 | Jlornyeckne anemeHTbl B COCTaBe KOMNbOTEPA

46 | Tpurrep. CymmaTop. MHoropaspsiaHblin cymmMaTop

47 | Mnkpocxembl U TEXHOMOMMS NX NPON3BOACTBA




48

MpencraBneHune Lenbix Yncen B NamaTn KOMMboTepa.
OrpaHnyeHHOCTb AnanasoHa Yncen npu orpaHn4yeHnn
KonnyecTBa pa3psaos. [lepenonHeHne pas3psgHon CeTKU

49 Bbe33HakoBble 1 3HaKOBble AaHHble. 3HaKOBbI OUT. 1
[BONYHbLIN OONONHUTENBHBLIN KOA OTPpUUATENBHbIX YMcen

50 MobuToBbIe nornveckme onepaunn. Jlormdeckmn, 1
apudMEeTUYECKNUIA N LNKITUYECKUIN COBUMN

51 LWLncgppoBaHune ¢ nomoLlbo NobUToBOK onepaunm 1
«ucknrovatowwee UITA»

52 | lNpeactaBneHne n xpaHeHWe B NaMATU KOMMboTepa 1
BELLECTBEHHbIX Yncen

53 BbinonHeHne onepaunn ¢ BeLweCTBEHHbIMU YUCTTaMU, 1
HaKonneHme ownboK Npu BbIYUCIEHNSAX

54 | lNpakTuyeckasn paborta no teme «MN3yyeHmne nopaspsagHoOro 1 1
MaLUWMHHOIO NPeACTaBNEeHNS LEeNbIX N BELLECTBEHHbIX
ynceny

55 | AHanus anropuTMoB. JOTanbl peLleHns 3agad Ha 1
KOoMnbtoTepe. MIHCTpyMeHTanbHble CpeacTBa: TPaHCNATOp,
OoTNnag4vK, NPoPUNINPOBLLMK

56 | Cpeaa nporpammunpoBaHms. Komnmnsaums n nHTepnpetaums 1
nporpaMmm. BupTyanbHble MalmHbl. VIHTerpmpoBaHHas
cpena pa3paboTku

57 MeToabl oTnagku nporpamm 1

58 | Tunbl NnepeMeHHbIX B s13blke NPOrpamMMmnpoBaHns 1

59 | ObpaboTka Luenbix 1 BeLEeCTBEHHbIX YNCen 1

60 | BetBneHus. CrioxHble ycnosus 1

61 LIMknebl ¢ ycnoBmem 1

62 | Lmknbl no nepemeHHon. B3anmosamMeHSAeMOCTb pasfinyHbIX 1
BMOOB LMKITOB

63 | ObpaboTka HaTypanbHbIX YMCEN C UCMONb30BaHMEM LINKNOB 1

64 | HaxoxgeHue Bcex NpoCTbIX YMcen B 3ad4aHHOM gMana3oHe 1 0.5
MpakTuyeckasa paboTta no teme «PelweHne 3agad mMeTogom
nepebopa»

65 MHBapunaHT umkna 1




66

[ OKyMeHTUMPOBaHNE Nporpamm

1

67 | ObpaboTka AaHHbIX, XpaHALWMXCA B harmnax 1

68 | Pa3bueHune 3agayv Ha nogsagayu 1

69 Mcnonb3oBaHue ctaHgapTHOM BnbnmMoTekn s3bika 1
nporpammupoBanus. MNogknoyeHmne 6nbnmoTtek
nognporpaMmm CTOPOHHUX MPon3BoOANTENEN

70 | Nognporpammbl (npoueaypbl 1 PYHKLUNK) 1

71 IMpakTnyeckasa pabota no teme "PaspaboTtka nognporpamm” 1

72 | Pekypcus. PekypcmBHble 06beKThbl (hpakTansi). 1
PekypcuBHble npouenypsbl U yHKUMn. Mcnonb3oBaHne
cTeka Ansi OpraHn3aunmn pekypCcuBHbIX BbI3OBOB

73 | MNMpakTnyeckas pabota no teme "PeKkypcuBHbie 1
nognporpaMmmbl"”

74 YucneHHble MeToabl 1

75 | NpakTnyeckasn pabota no tTeme «4ncneHHoe peLueHne 1
YPaBHEHUN»

76 VMcnonb3oBaHue gucKpeTM3auum B BblYUCIIUTESTbHbIX 1
3agadvax

77 | NpakTnyeckasn padota no teme «lpmnbnumxéHHoe 1
BblYMCNIEHME OMVH KPUBbIX M Nnowagen uryp»

78 | lNpakTuyeckas pabota no teme «lNonck makcumyma 1
(MMHUMYMA) PYHKLNNY

79 | ObpaboTka CUMBOMbHLIX AAHHbIX. ANrOpUTMbI 06pPabOoTKK 1
CMMBOJIbHbIX CTPOK: NOACYET KONMYecTBa NosSABNEHWI
CUMBOJIA B CTPOKE

80 | AnropuTmbl 06paboTKM CUMBOSBHbLIX CTPOK: pa3bueHne 1
CTPOKM Ha crnoBa no nNpobesibHbIM CMMBOAM

81 AnroputMmbl 06paboTKM CUMBOSBbHbLIX CTPOK: NMOUCK 1
NOACTPOKM BHYTPU JAHHOW CTPOKU; 3aMeHa HauZeHHOM
NOACTPOKN Ha APYryk CTPOKY

82 | lNpaktnyeckas pabota no teme "ObpaboTka CTPOK C 1
MCNonb30BaHMEM (PYHKLMI CTaHAAPTHON BUOBNNOTEKN A3blka
nporpammMmmpoBaHms”

83 ['eHepauus crnoB B 3agaHHOM andasute 1




84 MaccuBbl n nocnegoBaTenbHOCTU Yncen. lNpakTnyeckas 0.5
paboTta no Teme "3anonHeHne maccmua". O600LLEHHbIE
XapaKTepPUCTUKM Maccuea

85 | JluHenHbIN NOUCK 3a4aHHOro 3HAa4YeHNs B MaccuBe. 0.5
MpakTuyeckas pabota no Teme "JIMHENHbIA NOUCK
3a[laHHOro 3Ha4YeHusa B maccmee"

86 | lNMpaktnueckas pabota no Teme "MOMCK MMHMMAIbHOIo 1
(MakcMmarnbHoro) anemMeHTa B YMcnoBom maccuse”

87 | CopTmnpoBka ogHOMepHOro maccmea. lpocTble meToabl 0.5
copTupoBku. MNMpakTtnyeckas pabota no Teme "lNpocTble
MeToAbl COPTMPOBKM Maccuaea”

88 | CoptmpoBka cnmsiHmeMm. bbicTpasi copTupoBKa MaccmBa 0.5
(anroputm QuickSort). NpakTnyeckas pabota no Teme
"BbiCTpas copTupoBka maccmea”

89 | [ABOWMYHbBIN NOUCK B OTCOPTMPOBaHHOM MaccuBe. 0.5
IMpakTnyeckasa pabdota no teme "[JBOMYHbIN NOUCK"

90 | CpeacTBa TEKCTOBOro npoueccopa

91 KomnbloTepHasi BEPCTKA TEKCTA

92 | lNpaktnyeckas pabota no Teme "BépcTka 4OKYMEHTOB 1
C MaremMaTuyeckmmum copmynamm”

93 | IHCTpPYMEHTbI peLeH3npoBaHns

94 | lNMpakTnyeckas pabota no Teme "MHOrocTpaHuYHbIE 1
OOKYMEHTHI"

95 | O6bnayHble cepBuckl. KonnektneHasn paboTta 0.5
C fokymeHTamu. lNpakTtnyeckas pabota no Teme
"KonnektnBHasa paboTta ¢ JOKyMeHTaMn"

96 | AHanus gaHHbIX. Bonbwne gaHHble. MawnHHOe 00y4eHne

97 | AHanu3 gaHHbIX C MOMOLLbK 3NEeKTPOHHbLIX Tabnuu,

98 | MNpaktnyeckas pabota no Teme "AHanu3 gaHHbIX 1
C NOMOLLIbIO 3NEKTPOHHbIX Tabnuu"

99 | NMocTpoeHue rpadmkoB dyHKUMN. [NMpakTnyeckas paboTa no 0.5

Teme "HarnggHoe npencrasneHne pesynbTtaTos
cTaTtucTnyeckon obpaboTkmn AaHHbIX B BUAE AnarpaMmm
cpeacTBaMu pegakropa anekTPOoHHbIX Tabnuy"




100

JInHnn Tpenpa. Mpaktnyeckas paborta no teme "Moabop
NWHUM TpeHaa, NPorHo3nposaHmne”

0.5

101

Monbop napameTpa. NpakTuyeckas paborta no tTeme
"UncneHHoe pelueHne ypaBHEHUN ¢ NoMoLbio nogbopa
napameTpa"

0.5

102

OnTuMM3aLmMsa Kak NOMCK HaUIy4LIEero pewweHns B 3agaHHbIX
ycrnosusx. Npaktnyeckasa pabota no teme "PelleHne 3agay
ONTUMM3ALMKN C MOMOLLbIO SMEKTPOHHbIX Tabnuy"

0.5

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

21,5




11 KUIACC

Ne i/

Tema ypoka

KoaudecTBO 9acoB

KonTpoabnbie

Bcero
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

KonuuectBo undopmarnmu

AJ'IFOpI/ITMLI CXKaTus JaHHBIX

Anroputm Xadpmana

[TpakTuueckas pabora no teme "Cixxatue
JIAHHBIX C TIOMOIIBIO AJITOPUTMA
Xaddmana"

Anroputm LZW

ANTOPUTMBI CKaTUs JAHHBIX C IOTEPSIMHU.
[TpakTuyeckas padora no Teme "Coxatue
JaHHbIX ¢ notepsmu (anroputmel JPEG,
MP3)"

0.5

CKopocTh Tiepe1aun JaHHBIX

ITomexoycroituussle Koabl. [IpakTuueckas
pabota no teme "[lomexoycToiiunBble
KOJIBI"

Cucrtembl. KOMIOHEHTBI CUCTEMBI U UX
B3anmojeiicteue. CucteMHbIH 3D PexT.
YmpasieHnue Kak HHOOpPMAITMOHHBIN
nporiecc. OOpaTHas CBA3b

10

Mogaenu u MOJCIIMPOBAHUC

11

I'padsl. Pemenue 3ama4 ¢ momMoIsio
rpagoB




12

JepeBbsi. OCHOBBI TEOpUU UTP

[IpakTuueckas padota mo teme "llonck

13 BBIUTPBIIIHON CTPATErMu B UTPE C TTOJTHOMN
uHdopmanuen"

14 CpencTBa HCKYCCTBEHHOTO UHTEIIEKTa
15 [TpakTnyeckas padora no Teme "Cpencraa
HCKYCCTBEHHOT'O MHTEIIEKTa"

dopmanuzanus MOHITHS AJITOPUTMA.

16 Maimnna TreroprHTa Kak yHUBEpCaJibHas
MO/JIeNb BbiuncieHui. Tezuc Uépua—
Teropunra
[TpakTnueckas paboTa 1o Teme

17 "CocTaBlieHHE TPOCTON MpOrpaMMBbl JIs
MamuHbl Thropunra"

18 Mammuna ITocra

19 Hopwmainbasie anropudmer Mapkosa
AJNTOPUTMUYECKH HEPA3PEIINMBIE 3a]Ja4H.

20 3anaya octaHoBa. HEBO3MOXKHOCTD
ABTOMAaTUYECKON OTJIAJIKH MPOTPaMM

21 Cno>XHOCTb BBIYUCICHUIN
[Touck MpoCTHIX YUCEI B 3aJaHHOM
JMana3oHe ¢ MOMOIIbIO alrOpUTMa

22 «pemieto Dparocthenay. [Ipaktudeckas
pabota mo Teme "llouck MPOCTHIX YKcen B
3aJaHHOM auamna3oHe"

3 MHoropa3zpsiHble 1ieible YucIa, 3aa4u
JUTMHHOM apuMeTuKu

24 [TpakTnueckas pabota 1o Teme




"Peanuzarys BEIYUCIEHUN C
MHOTOpa3psIHbIMU YKcaaMu"

25

CrnoBapu (acconuaTUBHbIE MACCHUBBI,
0oTOOpaXkeHHS ). X3I-TaOJIUIIBI.
[Toctpoenue andaBUTHO-4aCTOTHOTO
cJoBaps AJIs 33JaHHOTO TEKCTA.
ITpakTnueckas padbota 1o Teme
"[locTpoenue anaBUTHO-4aCTOTHOI'O
cJIoBaps ISl 33JIaHHOTO TeKCTa"

26

AHanu3 TeKkcTa Ha eCTECTBEHHOM SI3BIKE.
Briaenenne nociie1oBaTeIbHOCTEN 110
mrabsony. PerynspHbie BEIpaKeHUs.
YacToTHBIN aHAIN3

27

[TpakTrueckas pabora o Teme "AHanu3s
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

28

Creku. AHanu3 NpaBUILHOCTH CKOOOYHOTO
BBIPAKECHUS

29

Brruucnenue apudmeTnieckoro
BBIPAKEHUSI, 3aIIICAHHOTO B IOCT()UKCHOMN

dbopme

30

[TpakTryeckas pabora o Teme
"Boruncienue apupmMeTu4eckoro
BBIPA)XEHUSI, 3aIMCAHHOTO B IIOCT(PHUKCHOMN

dbopme"

31

Ouepenu. Mcnions3oBanue odepen 1is
BPEMEHHOT'O XpaHEHUS JaHHBIX

32

[TpakTnueckas paboTa 1o Teme
"Hcnonb3oBanue ouepean”




33

Hepesbsd. Peanuzanus nepesa ¢ OMOILBIO
CCBIJIOYHBIX CTPYKTYp. J{BonuHbIE
(bunapusie) nepesbs. [locTpoenue nepera
JUISL 3a/IaHHOTO apu(METHIECKOTO
BBIPAKEHUS

34

[TpakTrdeckast pabota mo Teme
"Ucnonbp3oBaHue IEPEBbEB IS
BBIYHCIICHUS apU(METHICCKUX
BbIpayKeHUI"

35

PekypcuBHBIE anropuT™Mbl 00X0/1a AepeBa.
Hcnonp30BaHuE CTEKA M OUEPEAH JIS
00xo0/1a nepeBa

36

AnroputMmsbl Ha rpadax. [ToctpoeHue
MUHUMAaJIBHOTO OCTOBHOTO JIEpeBa
B3BEIIEHHOT'O CBSI3HOTO
HEOPHEHTUPOBAHHOTO rpada

37

O6xox rpada B rmybuny. O6xox rpada B
IUPUHY

38

Konn4ecTBO pa3IMuHbIX ITyTEH MEXIY
BEPIINHAMU OPUEHTUPOBAHHOI'O
anuKIndeckoro rpada. AIropurm
JlerKcTphl.

39

ITpakTnueckas paboTa 1o Teme
"Borunicienue IIMHbI KpaT4yaiIiero myTH
MeX/1y BeplIMHaMH rpada (aaroputm
HeitkcTpor)"

40

Anropurm ®noiga—Y opiuasmia

41

3agauu, perraeMplie ¢ TOMOIIBIO




JUHAMHAYECKOT0 IIPOrPaMMUPOBAHUSA:
BBIYUCIIEHUE PEKYPCUBHBIX (yHKIIUN

42

[TpakTnyeckas pabora o Teme
"Bblunciienue peKypcuBHbIX (QYHKIUH C
IIOMOUIbIO TUHAMUYECKOTO
IIPOrpaMMHUpPOBaHUs"

43

3agayu, perraeMplie ¢ TOMOIIBIO
JTUHAMHUYECKOTO MPOTPAMMHUPOBAHUS:
MOACYET KOJUYECTBA BAPUAHTOB

44

[IpakTuueckas padota o teme "lloxcuér
KOJIMYCCTBA BAPUAHTOB C ITOMOIIBIO
JMHAMUYECKOr0 MPOrpaMMUpOBaHUs "

45

3ajauu, pemraeMble ¢ TOMOIIBIO
AUHAMHUYCCKOIr'0o MporpaMMHUpPOBaHUs:
3aJa4yu OolTuMHUu3aliun

46

[TonsiTue o mapagurmax
nporpaMmupoBanusi. O630p sI3bIKOB
porpaMMHUpPOBaHUS

47

[TonsiTrie 06 00 BEKTHO-OPUEHTUPOBAHHOM
nporpaMMupoBaHud. OOBEKTHI U KIIACCHI.
CaoiicTBa U METOABI OOBEKTOB

48

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3

49

[TpakTudeckas paboTa 1mo Teme
"Ncnoib30BaHne TOTOBBIX KJIACCOB B
nporpamme”

50

Pa3paboTka mporpaMM Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO TIOJIX0a

51

[IpaxTuueckas padota "Pa3paboTka




MIPOCTON NPOrpaMMBbl C UCTIOJIB30BAHUEM
KJ1accoB"

Wukancynauus. [Ipaktuueckas pabota no

52 teme "Pa3paboTka kiacca, UCTIOIb3YIOMIETO 0.5
MHKAIICYJIALHI0"

53 Hacnenosanue. [lonumopduzm

54 [TpakTudeckas paboTa mo Teme 1
"Pa3zpaboTka nepapxuu Kiaccon"
Cpenpl ObICTpOH pa3paObOTKH MPOTPaMM.

55 [TpoekTupoBanue uHTEpPEiica
MOJI30BATENS

56 Hcnonp30BaHne TOTOBBIX YIIPABIISIEMBIX
AIIEMEHTOB JIJIsl IOCTpOeHUs HHTepdeiica
[TpakTudeckas paboTa 1mo Teme

57 "Pa3paboTka nmporpaMmsl ¢ rpaduuecKkuM 1
uHTepdeiicom"

53 H3y4eHne BTOPOTO s3bIKa
IPOrPaMMHUPOBAHUS

59 OTanbl KOMIIBIOTEPHO-MAaTEMATHUYECKOTO
MOJIETTUPOBAHUS
Juckperusanus mpu MaTeMaTUIECKOM

60 MOJIETTMPOBAHUH HETIPEPHIBHBIX IPOLECCOB.
MopaenupoBaHH€e IBUKEHUS

61 [TpakTudeckast pabota mo Teme 1
"MopenupoBaHue ABUKEHUA"
MonenrpoBaHue OMOTOTUYECKUX CUCTEM.

62 [TpakTrueckas paboTa Mo Teme 0.5

"MopaenupoBaHue OMOJIOTHYECKUX CHCTEM"




63

MaremaTtudecKkue MOACIN B DOKOHOMHUKE.
BreraucnutenbHbIe OKCIICPUMCHTEI C
MOACTIAMU

64

BepositHocTHbIE MOenu. [TpakTuyeckas
pabota no Teme "MMuTanoHHOE
MOJIEJIMPOBAHUE C IOMOLIBIO0 METOA
Mounre-Kapino"

0.5

65

KomneiorepHoe MoienpoBaHie CUCTEM
ynpasneHusi. O0paboTka pe3yabTaToB
AKCIIEPUMEHTA

66

Tabmunble (pensMoOHHBIC) 0a3bl JAHHBIX

67

[Touck, cOpTUPOBKA U (PUIBTPALUS TAHHBIX.

3anpocsl Ha BBIOOPKY JIaHHBIX. 3aIllpOCHI €
napaMmerpamu. Berumncisemsle 1mosns B
3ampocax

68

[TpakTuyeckas padora no reme "Pabora ¢
roToBo# 0a30il faHHBIX"

69

Mmuororabian4Hble 0a3bl JaHHBIX. THUITBI
CBsI3el MeX Iy Ta0nuiamMu. BHenHui
KIr04. L{eaocTHOCT 0a3bl JaHHBIX

70

[TpakTnueckas pabota 1o Teme
"Pa3paboTka MHOTOTabIUYHOMN Oa3bl
JOAHHEIX"

71

3ampockl K MHOTOTA0IHYHBIM 0a3aM
JAHHBIX

72

[TpakTrueckas pabota o Teme "3anmpocsl K
MHOTr0OTa0JIMYHON 0a3e TaHHBIX"

73

S3bIk yripaBieHus qaHHbIMu SQL




[TpakTuyeckas pabora o Teme

74 "VrpaBneHue JaHHBIMH C IOMOIIBIO SI3bIKa
SQL"

75 Hepensunonnsie 6a3bl JaHHBIX.
DKCIIEPTHBIE CUCTEMBI
WNuTteprer-npuinoxenus. Ilonstue o

76 CEpPBEPHOM M KJIMEHTCKOMN YacTAX cauTa.
TexHonorus «KJIMeHT — cepBep», eé
JIOCTOMHCTBA U HEJJOCTATKU

77 OcHoBsl si3p1ka HTML

7 [TpakTryeckas padora no Teme "Coznanue
TEKCTOBOU BeO-CTpaHUIIbI"

79 OcHoss! s361ka HTML
[Tpaktuyeckas padora no Teme "Coznanue

20 BE0-CTpaHUIIbl, BKIIOYAIOIIEH
MYJIbTUMEANIHBIE OOBEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BU/I€0)"

81 OcHOBBI KackaaHbIX TabmuI ctuieit (CSS)
[TpakTnueckas paboTa 1o Teme

82 "OdopmieHne CTpaHHIIbI C TOMOIIBIO
KacKaIHbIX TaOmuI cTuiiein"

83 Cuenapun Ha si3bike JavaScript

84 dopMbI Ha BEO-CTpaHUIIC

25 [TpakTuueckas pabota no teme "O6paboTka
JaHHBIX (popM"

26 Pa3smemenue Be6-caiiToB. Yciyra
XOCTUHTA. 3arpy3ka (aiiyioB Ha CalT

87 Kagpuposanue. UcnpaBnenue




nepcnekTuBbl. ['ucrorpamma. Koppekuus
YPOBHEM, KOPPEKLIMS LIBETA.
OO6ecuBeurBaHNE IBETHBIX N300pakeHUI

BBoa nzobpaxeHuil ¢ UCIoIb30BaHUEM
Pa3INYHBIX UPPOBBIX YCTPOHCTB.

88 0.5
[Tpaktuyeckas padora no Teme "O6paboTKa
dpoBsIX poTorpaduii”
Perymb. PaGora ¢ obnactsamMu. OUiabTpHIL.

89 [TpakTuueckas pabora no teme "Perymib 0.5
dpoBsIX poTorpaduit”
MHorocnoiiabie n3o0pakenus. TekcToBbIe

90 cnou. Macka cnos. Kanansl. Coxpanenue
BBIJICJIEHHON 00J1acTH

o1 [TpakTnueckas paboTa 1o Teme |
"MHorocinoitable n300paxenus"
[ToaroroBka MiTOCTpaIMi 1l B€O-CaTOB.

92 [TpakTuyeckas pabora o Teme 0.5
" AHUMHMpPOBaHHBIE H300paxKeHus"

93 Bekropnas rpaduka. Bekropuzamms
pacTpOBBIX U300paxKeHUI

94 [TpakTuueckas pabora no teme "BekTopHas |
rpaguxa"

95 [TpUHIUIBI TOCTPOEHUS U PElaKTUPOBAHUS
TPEXMEPHBIX MOJIEIEH

96 [TpakTrueckas padota o teme "Coznanue 1
MPOCTBIX TPEXMEPHBIX MOjeeH"

97 Cerounble Mojenu. Marepuaibl

98 [TpakTuyeckas padora no Teme "CeTouHble 1




mozenn"

MO,Z[CHHpOBaHI/Ie HCTOYHUKOB OCBCIIICHUSI.

99 1
Kamepsr

100 {[paxmqecx'?ﬁ paborta no Teme | |

Penaepunr

101 AnautuBHbIe TeXHONIOTUU (3D-npUHTEPHI) 1

102 ITonsiTHE O BUPTYaJIbHON PEATIBHOCTH U |
JIONTOJTHEHHOW PEajbHOCTH

BIIEE KOJIMYECTBO YACOB I1
OB 0 CTBO €O © 102 36.5

[NPOTPAMME




IPOBEPSIEMBIE HA EI'D 110 UH®OPMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
INPOT'PAMMBI CPEJHETO OBILIEI'O OBPA3OBAHMUSI

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBaHUS K NMPeIMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOM 00pa3oBaTe/IbHOM NMPOrpaMMbI CpeHero 001ero
oOpa3oBanus

1.

3namo (nonumams)

1.1

[loHnMaHWe OCHOBHBIX TPUHIMIIOB YCTPOHCTBA M (PYHKIIMOHUPOBAHHS
COBPEMEHHBIX CTAllMOHAPHBIX M MOOMJIBHBIX KOMITBIOTEPOB; TEHAEHIHHA
Pa3BUTUS KOMITBIOTEPHBIX TEXHOJOTHMH; BIaJICHUE HAaBBIKAMH DPAa0OTHI C
OTIEPALIMOHHBIMA CHCTEMaMH W OCHOBHBIMH BHUJAMH TPOTPAMMHOTO
oOecrieyeHuss JUIsI  peHICHMs y4YeOHBIX 3aJa4 1O  BBIOpaHHOM

cricnuaim3alnunu

1.2

Hannumne mpencraBneHnii o 0a30BBIX MNPUHLMIIAX OpPTaHU3ALUU |

(YHKIIMOHMPOBAHUS KOMITBIOTEPHBIX ceTel

1.3

IloHnMaHNEe OCHOBHBIX MNPUHIUIIOB IOUCKPECTU3ALIUHU PA3JINYHBIX BUIOB

nHpopmaruu

1.4

[TonumaHue 0a30BBIX aJITOPUTMOB OOPAOOTKM YHCIOBOM M TEKCTOBOM
uHpopMalMy (3aMUCh YHCE B TO3UIMOHHOW CHCTEME CUHCICHUS,
ACTIUMOCTD LCJIbIX YUCEII; HAXOKACHUEC BCCX MPOCTHIX YHUCCI B 3aJaHHOM
nuamna3one; 00pa0doOTka MHOTOPA3pPATHBIX IIENIBIX  YHCEN; aHAJIN3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3HaHue (YHKIHMOHAIbHBIE BO3MOKHOCTH HHCTPYMEHTAJIBHBIX CPEICTB

cpensl pa3paboTKu

1.6

BnaageHne OCHOBHBIMHU CBEICHUSIMH O 0a3ax JaHHBIX, HUX CTPYKTYpC,

CpeacTBax Co3aHuA U pa6OTBI C HUMH

1.7

[Tonnmanue BO3MOXKHOCTEW U OTPaHUYCHHUH TEXHOIOTUN HUCKYCCTBEHHOTO
WHTEJJIEKTa B PA3IMYHBIX O0JNACTAX; HalW4Yhe TMpeAcTaBleHul 00
WCIIOJIb30BAaHNM  WH(MOPMAIMOHHBIX  TEXHOJOTHH B Pa3IMYHBIX

npoeCCUOHATBHBIX chepax

1.8

BiianeHne TteopeTMdYecKMM ammapaToM, IO3BOJISIOIIMM  OCYLIECTBIAThH
IIPEACTABICHUE 3aJAHHOIO HATYyPAJIBbHOIO YHMCJIA B PA3JIMYHBIX CHCTEMAX
CUMCIIEHUS; BBINOJHATh NPeoOpa3oBaHUS JIOTMYECKUX BBbIPaKEHU,
HCIIOJIb3YSl 3aKOHBI alreOpbl JOTMKHU; ONPEAeNiaTh KpaT4allIuil myTh BO
B3BEIIEHHOM rpade ¥ KOJIWYECTBO IMyTeH MEXAy BEpIIMHAMHU

OPHUCHTHPOBAHHOT'O alITUKIINICCKOTO rpaq)a




Ymemo

2.1

VYMeHHne HCIO0Ib30BaTh KOMIIBIOTCPHO-MATEMATUICCKHUEC MOACIU JJIA
aHalii3a 00BbEKTOB H IMPOLCCCOB: q)OpMYJ'II/IpOBaTB nejib MOACIIMPOBAHUA,
BBITNIOJIHATE aHAJIM3 PE3YyJIbTATOB, IMOJYYCHHBIX B XOJC€C MOACIIMPOBAHUA;
OICHUBATh AACKBATHOCTH MOACIU MOACIUPYEMOMY O6’I)CKTy niIn

MPOLECCY; MPEICTABIATh PE3YJIbTATHI MOJCIUPOBAHKS B HATJISITHOM BUIE

2.2

YMenne kinaccuUIMpPOBATH OCHOBHBIE 3a/laud  aHalM3a JaHHBIX
(mporHo3upoBaHue, KIacCupUKanus, KJIacTepU3alys, aHau3
OTKJIOHEHHI); TOHMMaTh TOCJIEIOBATEIBHOCTh PEIICHUs 3a]ad aHalIu3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KauecTBa JIaHHBIX,
BbIOOp W (WJM) TIOCTPOCHHME MOJENH, TpeoOpa3oBaHUE JaHHBIX,

BU3yaJin3allud JaHHBIX, HHTCPIIPETAI A PC3YJIbTATOB

23

YMmenue onpenensith HHHOPMAIMOHHBIA 00hEM TEKCTOBBIX, TpaHuecKux
Y 3BYKOBBIX JaHHBIX IIPHU 3aJaHHBIX NIapaMeTpax IUCKPETU3ALMU. Y MEHUE
ONPEACIATh CPENHIOK  CKOPOCTh IIEpeladyd  JaHHBIX, OLICHHUBATH
W3MEHEHHWE BPEMEHH Tepelayd MpU HW3MEHEHUH HWH()OPMAIMOHHOTO

00bEMa JTAHHBIX U XapaKTEPUCTHK KaHaja CBS3H

24

YMeHHne CTpouTh KOJA, OOECNEeYMBAIOIIMK HAWMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS TPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue uCHnoiap30BaTh IPU PEUIEHWH 3a7ad CBOMCTBA IMO3ULIMOHHOU
3allMCH YHMCEJI, aJrOPUTMbI MOCTPOEHUS 3AIlMCH YHKCJA B MO3ULHUOHHOU
CHUCTEME CUHMCJICHUS C 3aJaHHbIM OCHOBAaHUEM M TOCTPOECHUS yuCia MO
CTPOKE, COAEprKalledl 3amuch 3TOTO 4YHUCIAa B IO3WIMOHHOM CHCTEME
CUMCJIEHHSI C  3aJaHHBIM  OCHOBAaHHWEM;  YMEHHUE  BBIIIOJHSATH

apI/I(pMeTI/ILIeCKI/IC Oncpanru B TO3UINHUOHHBIX CUCTCMAX CHHUCIICHHUA

2.6

YMeHue CTpOuTh JIOTUYECKOE BBIPAXKEHHE B JNU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (¢opMax 1O 3aJaHHOM  Tabmuie
UCTUHHOCTH; HUCCIEel0BaThb 00JacThb HUCTMHHOCTH  BBICKa3bIBaHUS,

COACPKAMICTO MEPEMEHHBIC, PCIIATh HECIOXKHBIC JIOTHUCCKHUEC YPAaBHCHUA

2.7

YMeHue pemarb alrOpUTMHUYECKHE 3aJadd, CBS3aHHBIE C AHAIU30M
rpadoB (3amaud MOCTPOSHHSI ONTHMAJIBHOTO MYTH MEXIY BEpIIMHAMH
rpada, onpeneneHuss KOJIMYECTBA PA3IUYHBIX MyTed MEXAY BEpIIMHAMH

OpPUEHTHUPOBAHHOTO alMKINYECKOro rpada)

2.8

YMeHHe HUCIoNb30BaTh AEPEBbs MPU AHAINU3E U MOCTPOCHUH KOJOB U IS
MpeacTaBieHus] apu(METUUECKUX BBIPAKEHUH, MPU pEUIeHUH 3aaad
MOUCKA M COPTUPOBKH; yMEHHE CTPOUTH IEPEBO WUIPHI IO 3aJ[aHHOMY
aIropuTMy; paszpadarbiBaTb U OOOCHOBBIBATH BBIMTPBIIIHYIO CTPATETHIO

UTPHI




2.9

YMeHue aHanu3upoBaTh AITOPUTMBI €  MCIOJNb30BaHUEM  TaOJIuUI]
TPACCUPOBKH; ONPEAEATh 0€3 MCIHOIb30BaHUS KOMIBIOTEpA PE3yJIbTATHI
BBINOJIHEHUS] HECIIOKHBIX IPOrpaMM, BKJIFOYAOLIMX LMKIIbI, BETBICHUS U

moaImporpaMmal, IIpH 3aJaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHue omnpeaensiTh CIOXKHOCTh HU3y4aeMbIX B Kypce 0a30BBIX
QIrOpUTMOB (CyMMHpOBAHHE IJIEMEHTOB MAcCHBA, COPTHPOBKAa MaccHBa,
nepedOpHbIe ANTOPUTMBI, JBOMYHBIA TOMCK) W TNPHUBOJUTH IPUMEPHI

HECKOJIbKHUX aJITOPUTMOB pa3H0171 CJIOKHOCTH IJId PCIICHUA OJIHOM 3aJa4n

2.11

Brnangenne yHUBEpPCAIBHBIM  SI3BIKOM  TIPOTPAMMHUPOBAHUS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu o 6a30BBIX
TUTIAX JaHHBIX M CTPYKTypax TaHHBIX; YMCHHE HCIOJIh30BaTh OCHOBHBIC
YOPAaBISIONUE  KOHCTPYKIMH;  YMEHHE  OCYIICCTBISTh  aHAIH3
MPENJIOKEHHOW  MPOrpaMMBL:  ONPEAENSATh  Pe3yJbTaThl  pabOThHI
MPOrpaMMBbI MPH 3aJaHHBIX MCXOJHBIX JAHHBIX; OMPEACIATh, MPU KaKUX
WCXOJHBIX JIAHHBIX BO3MOXKHO IIOJIyYCHHE YKa3aHHBIX pPe3yJbTaTOB;
BBISIBJISITH JIAHHBIC, KOTOPBIE MOTYT IPHUBECTH K OIMHUOKEe B padoTe
mporpaMMbl;  (GOpMyIHpOBaTh  OPEJIOKEHHS MO  YIYUYIICHHIO

IIporpaMMHOIO KoJ1a

2.12

YMeHue peanu3oBbIBaTh HA BBIODAHHOM JUI  M3Y4YEHHs  SI3bIKE
nporpaMmmMupoBaHus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 00PAOOTKU YKCEN, YUCIOBBIX MOCIEA0BATEIbHOCTEN
U MacCUBOB: IIPEACTaBICHUE YHUCIa B BHJIE Habopa IPOCTBIX
COMHOJKUTENICH; HaX0XJIEHHE MAaKCUMaJIbHOW (MHUHHUMAJIBbHOM) IHQPHI
HaTypaJbHOI'O YMCIIA, 3alIUCAHHOIO B CUCTEME CUUCIIEHUS C OCHOBAHUEM,
He mnpesblmatomuM 10; BbelUUCIEHHE OOOOIIEHHBIX XapaKTEPUCTUK
JJIEMEHTOB MAacCHMBa WJIM YHCJIOBOM IOCJIEAOBATEIBHOCTU (CYyMMBI,
NPOM3BEACHUS  CPEJHEro  apupMETHYECKOro, MHHHUMAJIBHOTO U
MaKCUMAaJIbHOTO 3JIEMEHTOB, KOJMUYECTBA 3JIEMEHTOB, YJIOBJICTBOPSIOIINX
3aJlaHHOMY YCJIOBMIO); COPTHPOBKY 3JEMEHTOB MAacCHBa; YMEHHUE
HCIIOJIb30BaTh B IpOorpamMmax JaHHBIE pa3JIUYHBIX THUIIOB C Y4ETOM
OTpaHMYEHUN Ha JMANa3oH HUX BO3MOXHBIX 3HAUEHUH, NPUMEHSATH IPH
pelIeHNH 3a7ay CTPYKTYpbl JaHHBIX (CHHUCKH, CIOBApH, CTEKH, O4epenHu,
JIepEeBBS); IPUMEHSITh CTaHAAPTHBIE U COOCTBEHHBIC TOATPOTPAMMBI IS
00pabOTKM YHCIIOBBIX JAHHBIX U CUMBOJBHBIX CTPOK; UCHOJIB30BATH IMPH
pa3paboTke nmporpamMm OUOJIMOTEKH MOANPOrpaMM; YMEHHUE MCII0JIb30BaTh

CpeACTBa OTIAKU MPOTPaMM B Cpejie IPOTPaMMHUPOBAHUS

2.13

VMmenne HCIIOJIB30BAaTh QJICKTPOHHBIC Ta6J'II/II_II>I JJIA aHaJIn3a,

npejcTaBieHus U 0OpaOOTKM NaHHBIX (BKJIOYas BHIOOP ONTHMAJIBLHOTO




pelieHus, moadop JTWHUHM TPEHJa, PeHICHHWE 3a7ad MPOTHO3UPOBAHUA);
YMEHHE HCIONIb30BaTh TaONWUHBIC (PENSAIMOHHBIE) 0a3bl JAHHBIX U

CIIpaBOYHBIC CHUCTCMbI

2.14

YMeHue OpraHu30BbIBaTh JIMYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
UCIOJb30BAHUEM  PAa3IMYHBIX  CPEACTB  IU(PPOBBIX  TEXHOJOTHIL;
MMOHMMAaHHE BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX

yCIIyT, TUPPOBEIX 00pa30BaTEILHBIX CEPBUCOB




INEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
IO HTH®OPMATHUKE

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

1

Hudposas rpaMoOTHOCTH

1.1

OcHOBHBIE TEH/ICHIIUU Pa3BUTHsI KOMITBIOTEPHBIX TeXHONIOTUi. [lapamnensHbie
BbIUKcIeHUs. MHOTONpoIiecCopHble cUcTeMbl. Pactipenenénubie

BBIYMCIIUTCIIBHBIC CUCTEMbBI U 06pa60TKa OOJIBIINX JaHHBbIX

1.2

[IpyHOMIIBI OCTPOEHMS M aIlapaTHblE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBbie mnportokonbl. Cerb HWHrepHer. Appecanuss B cetu MHTepHer.
[Iporokomnsr creka TCP/IP. Cucrema nomenusix uMméEH. Pa3znenenue IP-cetu Ha

IIoACCTHU C TOMOIIIBIO MAaCOK HO,I[CGTeﬁ

1.3

daiinoBas cuctema. Ilouck B daitnoBoit cucreme. IlpuHIMnbl pasMenieHus u
MMEHOBaHMS (aiioB B monroBpeMeHHON mamsaTu. [1laGmoHbl ms omumcaHus

rpynn Qaitnon

1.4

CkopocTh mepeiayd  JaHHBIX. 3aBUCUMOCTb BpEMEHH IepeJaud  OT

MH(POPMAIIMOHHOTO 00bEMA TAHHBIX U XapaKTEPUCTUK KaHala CBSI3U

1.5

udposanue naHHbIX. CUMMETpUYHbIE U HecUMMeTpuuHble mHUQpbL. [Ludpsr
npoctoii 3amensl. ludp Llesaps. Hludpp Bmwxenepa. Anroput™ mudppoBaHHs
RSA

1.6

Kopapl, mo3Boisitonyie 0OHapyKUBAaTh U UCTIPABIATH OIIMOKH, BOZHUKAIOILINE MTPH
nepenaue naHHbIX. Paccrosinne Xammunra. KonupoBaHue ¢ TOBTOpEHHEM OUTOB.

Konapr XsmMmunra

TeopeTnueckne 0CHOBbI HHPOPMATUKHU

2.1

JlBouyHoe  KoaupoBaHWE. PaBHOMEpHbIE M HEpaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3allMCAaHHBIX C MOMOILbI0O HEPABHOMEPHBIX KOJOB.
Ycenosue ®ano. IlocTpoeHre ONHO3HAYHO IEKOIUPYEMBIX KOJOB C ITOMOILBIO

nepeBa

2.2

Teopetnueckue mMOAXOABI K OIEHKE KojuuecTBa uHGopmanuu. EauHUIBI
M3MEpeHUs KoaudecTBa uWHMopmanuu. AmdaBUTHBIA TMOAXOJ K OIICHKE
KojmdyecTBa WH(popManuu. 3aKoH aaauTUBHOCTH uHMopmanuu. Dopmyna

Xaprmu. Uadopmarus u BepostHOCTh. Dopmyia [lleHHoHa

23

Cucrembl cuucinenus. Pa3BépHyTas 3amuch LeNbIX M JPOOHBIX YHCET B
MIO3ULIMOHHON cucTeme cuuciaeHus. CBOMCTBa NO3UIMOHHOM 3allMCU YHCIA!
KOJINYECTBO LIU(P B 3alIUCH, NPU3HAK JEITUMOCTH YHUCIa HA OCHOBAHUE CUCTEMBI
cUMCcIeHHs. AJITOPUTM NIEPEBOJA LEJIOT0 YUCIa U3 P-MYHOM CUCTEMBI CUMCICHUS

B JIECATUYHYIO. AJITOPUTM IE€peBojia KOHEUHON P-muHOI 1poOu B JIECATUUHYIO.




AJITOpUTM TEepeBOAa LEJIOr0 YMCiIa U3 JECATUYHOM CHUCTEMBI CUUCIEHUS B P-
nuHyto. IlepeBoj KOHEYHOM pecATHUHOW npodbu B P-munyro. JIBomuHas,
BOCbMEpPHYHAS U LIECTHAALATEPUYHAS CUCTEMBI CUUCIICHUS], CBA3b MEXy HUMHU.

ApudmeTnueckue onepanuy B MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS

24

TpOI/I‘lHaH YPaBHOBCIICHHAA CHUCTEMA CUUCIICHUA. J_IBOI/ILIHO-I[GCHTI/I‘IHEIH CHUCTCMa

CUHUCJICHUA

2.5

Konmuporanue tekctoB. Konuposka ASCII. OgHobaliTHbIe KOaupOBKU. CTaHIapT
UNICODE. Kopupoka UTF-8. Omnpenenenune wuHpOpManroHHOro o06bEMa

TEKCTOBBIX COOOILIEHUM

2.6

KomupoBanue nzobpaxenuii. Ouenka nHGOpMaMOHHOTO 00BbEMa TpaduuecKux
JAHHBIX TPH 3aJIaHHBIX Pa3pelIeHUuH U TIyOrHe KOAupoBaHUs 1BeTa. L[BeToBbIC
moznenu. Komuposanue 3Byka. OueHka WH(POPMAIMOHHOTO 00BEMa 3BYKOBBIX

JAaHHBIX IIPH 3aJIaHHBIX 4YaCTOTC AUCKPETU3AINU U pa3pAAHOCTU KOAUPOBAHUSA

2.7

Anrebpa noruku. IloHsTne BbIcKa3biBaHMs. BbIcka3bpiBaTenbHble (HOPMBI
(mpenukatel). KBaHTOpHI CyII€CTBOBAHUS M BCEOOIIHOCTH.

Jlornyeckue omnepanuu. TaOmuibl HMCTHHHOCTU. Jlormueckue BBIpaKEHUS.
Jlornueckue ToxkaecTBa. JIornueckue onepanuy U Onepanuu HaJl MHOKECTBAMH.
3aKoHBl aireOpsl JIOTMKH. OKBHUBAJECHTHBIE IPEOOpa3oBaHUS JIOTMUYECKUX
BBIpa)XCHUH. JIornueckue ypaBHEHMs U CUCTEMBI YPABHEHUI.

Jlornyeckne ¢QYHKUMU. 3aBHCUMOCTh KOJHMYECTBA BO3MOXKHBIX JIOTHUECKUX
(GYHKIMH OT KOJTMYECTBA apTyMEHTOB.

Kanonnueckue ¢hopMbl TOTHIECKUX BBIPAKSHUN

2.8

COBepH_IeHHBIe JAU3BIOHKTHUBHBIC  KOHBIOHKTHBHBIC  HOPMAJIBHBIC (bOpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6m/1ue UCTUHHOCTHU

2.9

Jlornueckue »>3MeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmatop.
MHuoropa3psansblii cymmarop. [locTtpoeHrne cxeM Ha JIOTMYECKUX AJIEMEHTax I0
3a/IAHHOMY JIOTMYECKOMY BBIPQKEHUIO. 3alHCh JIOTUYECKOTO BBIPAKEHHUS 10

JIOTUYECKOU CXEMeE

2.10

Mopgenu u wmonenupoBanue. lLlenu moxpenupoBaHusi. ANEKBATHOCTb MOJENHU
MOJIETTUpYEMOMY OOBEKTY WM mpoueccy. DopManu3anus NpUKIaIHbIX 3a/1a4.
[IpencraBneHue pe3yabTaToOB MOAEIUPOBAHUS B BUAE, YAOOHOM JUIsl BOCIPUSATHUS

genoBekoM. [ paduueckoe nmpeacTaBiieHne TaHHBIX (CXEMBbI, TAOIUIIBI, TPadUKH).

2.11

[IpencraBnenue 1enabIX YHCENT B TaMATH KoMmmbioTepa. OrpaHMYeHHOCTH
JMarna3oHa 4YuceJl NpU OrpaHUYECHHHM KOJM4YecTBa paspsanoB. llepenosiHeHue
pa3psiiHOl ceTKU. be33HaKkoBbIe M 3HAKOBBIC TaHHBIC. 3HAKOBBINM OUT. J[BOWYHBIN
JIOTIOJTHUTEIBHBINA KOJI OTPULIATEIIbHBIX YUCET.

[loburoBeie sormyeckue omnepauuu. Jlornuyeckud, apudmernyeckui u

nuknuaeckuii  cnsuru. lludpoBanue ¢ momomp0 MOOUTOBOW  oOmepanuu




«uckmouaromee NJIN»

2.12

[IpencraBneHune BelIECTBEHHBIX YHCET B MAMSITH KOMIIblOTEpa. 3HAYalas 4acThb
U TOpANOK uwucna. Jlmama3oH 3HAaYeHHMH BEUIECTBEHHBIX 4mcen. [IpoOieMsr
XpPAaHECHMUS BEIIECTBCHHBIX YHUCEJ, CBSA3aHHBIE C OrPAaHUYCHHEM KOJIUYECTBA
paspsaaoB. BellonHeHue omnepanuil ¢ BEIIECTBEHHBIMM YHCJIAMM, HAKOIUJICHHE

OIINOOK IIPU BBIYUCIICHUAX

2.13

I'padrr. OcHoBHBle TOHATHA. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIBIO
MaTtpuly CMCEKHOCTH, BCCOBBIX MAaTpull, CIIMCKOB CMCKHOCTH. Pentenue
QITOPUTMUYECKUX 3a7ad, CBS3aHHBIX C aHanu3oM rpadoB (mocTpoeHue
ONTUMAIILHOTO TYTH MEXAy BepIIMHAMHU rpada, ompenesieHue KOoJIMYecTBa

pPa3IMYHBIX NyTed MEXIy BEpIIMHAMU OPUEHTHUPOBAHHOTO AlUKINYECKOrO

rpada)

2.14

HepeBwpsa. bunapnoe nepeBo. JlepeBbss momcka. CmocoObl 00xoma aepesa.
[IpencraBnenne apupmMeTHYECKHX BBIpAXEHUN B BUE AepeBa. Vcmonb3oBaHue

rpa¢oB U AePEBbEB NIPH OMHUCAHUN 0OBEKTOB U MPOLIECCOB OKPYKAIOLIETO MUPA

2.15

JIMCKpeTHBIE UTPHI IBYX UTPOKOB ¢ MOIHOHM nHpopmanueit. [loctpoenue nepesa
nepebopa BapUaHTOB, OINMCAHUE CTPAaTETMH WIPbl B TabiuM4HON (opme.

Boiurpsiiiabeie ¥ IPOUTPHIIIHBIE TO3UIIMU. BRIUTPHINIHbIE CTpaTerun

2.16

CpenctBa  HCKYCCTBEHHOTO  WHTeNieKTa. MaeHTudukamuss U MOHCK
n300paxkeHui, pacno3HaBanue jull. Vcrosib3oBaHHEe METOJI0OB MCKYCCTBEHHOI'O
MHTEJJIEKTa B 00yJaroumx cucreMax. Vcnonb3oBaHue METOJ0B UCKYCCTBEHHOTO

WHTEIJIEKTa B poboToTexHuke. HTepHeT Bemel. HeiipoHHsie ceTu

ANTOpUTMBI U IPOrPaMMHUPOBAHKE

3.1

dopManusanus NoHATHA anropurma. Mammuna ThOpHHra Kak yHHMBEpCaJIbHAs

MOJI€Ib BBIUMCICHUM

3.2

OrneHka CIIO)KHOCTH BbIUMCIIEHUH. Bpems paboTbl m 00BEM ucHoNb3yeMon
aMsATH, MX 3aBUCHMOCTb OT pa3Mepa MCXONHBIX JaHHbIX. OneHka
ACUMIITOTUYECKON CIIOKHOCTH aJrOPUTMOB. AJITOPUTMBI TOJIWHOMHUAIBHOMN
cioxkHoctu. IlepebGopubie anroputmsbl. [IpuMepsl pa3nUYHBIX —aNTOPUTMOB

peIICHUA OIHOM 3a1a4i, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH

3.3

OmnpeneneHre BO3MOXHBIX pPE3YJIbTaTOB pPAaOOTHI MPOCTEUIIMX aJTOPUTMOB
YIPAaBIEHUS HUCIOJHUTENSMU U BBIYMCIUTEIBHBIX aaroputMoB. OmnpeneneHue

WCXOJHBIX TaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JaTh TPeOyeMbIid pe3yabTaT

3.4

Anroput™Mbl 00pa0OTKM HaTypajbHBIX YHCEJ, 3allUCAHHBIX B IO3UIMOHHBIX
CUCTEMaX CYHUCJICHHA: pa30MeHHe 3amuch 4YKcia Ha OTHeNbHble LUQPHI,
HaXxO0XJEHWE CYMMbl U TPOM3BEACHUS LU(Dp, HAXOXKACHHE MaKCUMalIbHON

(MUHHMAaNTBEHOW) TG PHIL.




[IpencraBnenue uymcia B BuAe HabOpa MPOCTHIX COMHOXHUTENICH. AJTOPUTM
OBICTPOTO BO3BENICHUS B CTEEHb. [IOMCK POCTHIX YKCeN B 3aJaHHOM JIMANa30HE

C TIOMOIIIBIO ANITOPUTMA «petieTo IpaTocheHar

3.5

MHOI‘Op&SpHI[HLIC OcJabIC Yrciia, 3aaa4u JJTUHHOMN apI/I(bMeTI/IKI/I

3.6

SA3pik mporpammupoBanus (Ilackams, Python, Java, C++, C#). Tunbsl gaHHBIX:
LEJIOYMCIICHHBIE, BEIECTBEHHBIC, CHUMBOJIBHBIC, JIOTUYECKHE. BeTBieHus.
Crnoxubie ycioBus. Lluknsl ¢ ycinoBueM. Lukibl o nepeMeHHOM.

OO6paboTka MaHHBIX, XpaHALMXCSA B (aitnax. TekcToBble U NBOMYHBIE (AIIIBL.
daiinoBble nepeMeHHble (¢ailnoBble ykazarenu). Utenue u3 Qaiina. 3anuck B
(aii.

Paz6uenne 3amaun Ha noazaxaqn. [loamporpaMmer (ipoueaypsl u QyHKIHH).

Hcnonp3oBanue cTaHAapTHON OMOIMOTEKH SI3bIKAa IPOTPAMMUPOBAHUS

3.7

Pexypcusi. PexkypcuBHble mpouenypsl U ¢yHKuuu. Vcmonp3oBaHue creka JUIs

OopraHu3al pCKyYpPCHUBHBIX BbI3OBOB

3.8

Yucnennsle MeToqpl. TouHOe M MpUONMKEHHOE pelieHus 3afgauu. YucieHHoe
pelleHre ypaBHEHHMH ¢ Momouibio moabopa mapamerpa. UHCIeHHblE METOJIbI
pelieHusl ypaBHEHMi: MeToJ mnepebopa, MeETOJ] IOJIOBUHHOTO JICJIEHUS.
[IpubOnmxE€HHOE BBIUMCIEHHUE JUIMH KpUBBIX. Bhluucienue riomanei ¢uryp c
IIOMOUIBIO0 YUCIIEHHBIX METOJ0B (METOJ HPSIMOYTOJIBHUKOB, METOJ TpamleLuii).
Ilouck wmakcumyma (MHHUMYMa) GYHKLIMM OJHOM TEPEeMEHHOW MEeTOJIOM

IIOJIOBHHHOT'O ACJTICHUA

3.9

OOpaGoTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (QyHKIMH  s3BIKa
MIPOrpaMMHUPOBAHHUS JIIsl 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IIOSABIEHUN CHMBOJIA B CTpPOKE,
pa3bueHue CTpOKM Ha CJOBa MO MPOOENbHBIM CHMBOJIAaM, THOUCK IMOJCTPOKH
BHYTPHM JaHHOM CTpPOKM, 3aM€Ha HaWJEHHOH IMOACTPOKU Ha JPYIYIO CTPOKY.
['enepanus Bcex COB B HEKOTOPOM ayipaBHUTE, YAOBIETBOPSIOIIUX 3aJaHHBIM

orpanuueHusM. [Ipeobpa3oBanue uynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO

3.10

MaccuBsl MW MOCJIEIOBATEILHOCTH  4YHCEl. BprunciaeHne  0000IIEHHBIX
XapakTEPUCTUK DSJIEMEHTOB MAacCHMBa WJIM YHCIOBOM TIOCJIEA0BATEIIbHOCTH
(CcyMMBbI, TpOU3BEACHHS, CPEIHEro apU(PMETHUECKOro, MHUHHUMAIBHOTO U
MaKCHUMAaJbHOTO 3JIEMEHTOB, KOJMYECTBAa JJEMEHTOB, YJIOBJIETBOPSIOIINX
3a/IaHHOMY YCJIOBHUIO). JIMHEHHBIM TMOWCK 3aJaHHOTO 3HAYEHHS B MAacCHUBE.
AJTOpUTMBI Pa0OOTHI C JJIEMEHTaMH MacCHBa C OIHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTHPOBKA OJHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTHPOBKHU
(mMeTom my3BIpbKa, METOJ BBIOOpA, COPTHpOBKa BcTaBkamH). CopTHpoOBKa
ciusiaueM. beicTpass coptupoBka MaccuBa (anmroputM QuickSort). JIBowvHBII

TIOUCK B OTCOPTHUPOBAHHOM MACCHUBC




3.11

JIBymepHble MaccuBbl (MaTpullbl). AJTOpUTMBI O0pabOTKH  JBYMEPHBIX
MacCUBOB: 3aIlOJHEHUE JBYMEPHOIO YHCIOBOTO MacCMBa IO 3aJaHHBIM
IpaBUjIaM, MOMCK 3JIEMEHTa B JABYMEPHOM MAacCUBE, BBIUHCIEHHE MaKCUMyMa
(MMHHUMYMa) U CyMMBI 3JIEMEHTOB JBYMEPHOI'O MacCHBa, I€PECTaHOBKA CTPOK U

CTOJIOLIOB ABYyMEPHOT'O MaccuBa

3.12

CnoBapu  (accolMaTUBHbIE  MacCHBBL,  OTOOpa)keHus).  Xd3II-TaOJIHUIIbL.

HOCTpOGHI/Ie aﬂ(i)aBI/ITHO-‘-IaCTOTHOFO CJIOBapd IJ1Ad 3aJaHHOT'O TCKCTa

3.13

Creku. AHanu3 MNpaBUIBHOCTH CKOOOYHOIrO BbIpaXeHHs. Bbluncienue
apru(METHYECKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B MOCT(PUKCHOH (opme.

Oqepemzl. Hcnonp3oBaHue oucpean sl BpEMCHHOI'O XpaHCHUS JaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHre MHHMMaIbHOTO OCTOBHOIO JepeBa
B3BELLIEHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOro rpada. KommuectBo pasinyHbIX
MyTel MeX 1y BEepIIMHAMU OPUEHTHPOBAHHOTO allMKINYEeCKOro rpada. AIropurm

JenkeTphl

3.15

HepeBps. Peammsanus aepeBa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYyp. JlBOM4YHBIE
(Ounapusbie) nepeBbs. [locTpoeHue nepeBa Ui 3aJaHHOTO apU(METHYECKOTO
BbIpa)keHUs. PexypcuBHBIE aaropuTMbl 00xoaa fepesa. Mcrnonb3oBaHue cTeka u

odepeau st 00xoaa iepeBa

3.16

JuHaMuyeckoe NMporpaMMHUpPOBAaHUE KaK METOJ PELICHUA 3a4a4 C COXpPaHCHUEM
MIPOMEXKYTOUHBIX PE3yJIbTAaTOB. 3a7a4uM, PEIIaeMble C IOMOIIBI JUHAMUYECKOTO
MPOrPaMMHPOBAHUS: BEIUMCICHUE PEKYPCUBHBIX (DYHKIHIA, MTOACYET KOTMUECTBA

BapUaHTOB, 3a/la4i OITUMU3AalIUN

3.17

[lonatne 00 OOBEKTHO-OPUEHTHPOBAHHOM NpOrpaMMupoBaHUH. OOBEKTH H
kiaccbl. CBoiicTBa M MeToAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAJIM3.
PazpaboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOIO IOAXOJA.

Wukancynsmus, HacieqoBaHue, HoJIUMOphU3M

NHupopmaninoHHble TEXHOJIOTUN

4.1

AHanu3 naHHbIX. OCHOBHBIE 3a/laddl aHajiM3a JAHHBIX: MPOTHO3WPOBAHUE,
Kimaccuukanus, KiacTepus3alus, aHajiu3 OTKIOHeHuH. IlocnemoBareabHOCTH
pelIeHus 3a/1ad aHaau3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX, OYUCTKA M OIEHKa
KauecTBa JaHHBIX, BBIOOp M (MJIM) TOCTPOCHHE MOJAENH, MpeodOpa3oBaHUe
JAHHBIX, BU3yalM3allis JaHHBIX, MHTEpIpeTanus pe3yibTaTtoB. [Iporpammubie
cpeactBa u MHTepHET-cepBUCHl Ui 00paOOTKM M TPEICTABICHHS JaHHBIX.

Bonpmive ganneie. MamuaHOe 00yueHue

4.2

AHanu3 JaHHBIX C TIOMOIIBIO JJIEKTPOHHBIX TaONIWIl. BBIYUCIEHHE CYMMBI,
cpemHero  apu(METHUECKoro, HaWOOJbIIEro  (HAMMEHBINETO)  3HAYCHHS

nuanazoHa. Berumcienune ko3dduimeHta KOppensuuu ABYX pPsIOB JaHHBIX.




[locTpoenue cronOuaThiX, JIMHEHYAThIX M KpYyroBblx auarpamm. Iloctpoenue
rpadukoB ¢pyHkiuid. [lonbop AMHUM TpeH[a, pelleHue 3aJad NPOrHO3UPOBAHUS.

Pemenne 3aaa4 ONITUMH3AlUH C ITIOMOIIBIO 3JICKTPOHHBIX Ta6JII/III

4.3

Huckperusamnusi 0pyd  MaTEMaTUYECKOM  MOJCJIMPOBAHUU  HEMPEPBIBHBIX
mpoueccoB. MojenupoBaHue JABIKEHHUS. MojearpoBaHue OHOJIOTHYECKHX
cucteM. Maremaruueckue MOJACIM B  OKOHOMHUKE. BbIUMCIUTETbHBIE
JKCIIEPUMEHTHI ¢ MojensiMu. OO0padoTka pe3yJbTaToB SKclepuMeHTa. MeTton
HaUMEHBIIMX KBaApaToB. OIEHKA YHUCJIOBBIX MapaMeTPOB MOACIUPYEMBIX
00BEKTOB M TMpoleccoB. BoccTaHOBIeHHE 3aBUCHUMOCTEH IO pe3ylibTaTaM

9KCIIEPUMEHTA

4.4

BepostHOCTHBIE MOJENH. Meronsl Moure-Kapuo. HNmuranvonHoe

MoaenupoBanue. CUCTEMbl MACCOBOTO OOCITYKUBaHUS

4.5

Tabmuunble (pensuuoHHbIe) 6a3bl JaHHBIX. TabyMIa — MpeCcTaBIeHue CBEACHUI
00 omHOTHMIHBIX 0ObekTaX. Ilone, 3ammuch. Kirou Tabmmiel. PaboTta ¢ roToBoit
0a30ii maHHBIX. 3anojgHeHHe 0a3bl AaHHBIX. [louCk, copTUpoBKa U (QUIbTpALUs
JaHHBIX. 3ampochkl Ha BBIOOPKY [aHHBIX. 3ampochl ¢ TapaMeTpaMH.
BrrancnsieMble 1ons B 3ampocax.

Muorotabnuunbie 0a3bl JaHHBIX. TUMBI cBs3ed Mexay Tabmunamu. BHemHuit

kitoy. LlenocTHOCTh 0a3bl JaHHBIX. 3aMIPOChl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

4.6

TexcroBblii mpoueccop. CpencrtBa MMOMCKAa W aBTO3aMEHbl B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHBIE TEKCTOBbIE IOKYMEHThI. CHOCKHU, OTJIaBJICHUE.
[IpaBuna UUTHPOBAHUS MCTOYHUKOB U odopMieHUs Oubarorpapuueckux

CCBIIIOK




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UISA YYHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
» Enunoe conepskanue o01iero oopa3oBanus. MeToqn4ueckne MaTepuabl. -

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

* bubnmoreka uudpoBoro 06pa3oBaTeIbHOrO KOHTEHTA -

https://urok.apkpro.ru/

* Poccuiickas anekTpoHHas mkosna - https://resh.edu.ru/subject/19/

* SIKnacc - nudgpoBoit 06pazoBaTeNbHBIN pecypc AJs KO -

https://www.yaklass.ru/

* MockoBcKas 3JIeKTpOHHAs MKoJIa - https://uchebnik.mos.ru/main
* [Inardopma ans npoeaeruss Onumnuan u KypcoB «OIUMITMYM) -
https://olimpium.ru/

* [Topran «O6pazoBapuym» - https://obr.nd.ru/

https://resh.edu.ru/ - Poccuiickas 35eKTpoHHas IKOJIA
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