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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no unpopmatuke (yrayOnéHHBIA yPOBEHb) HA YPOBHE CPEIHETrO
oOmiero oOpa3zoBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIETro
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke ¢enepaibHON padoyeit
IPOrpaMMbl BOCITUTAHHS.

[IporpaMmma mo wuHpopMaTHKEe AT NPEACTABICHUE O IIeNAX, OOIIen
cTpaTernd OOy4YeHHs,, BOCIMTAaHUS M Pa3BUTHS OOYYAIOIIMXCS CpelCTBaMU
yuebHoro mnpeamera «WHdopmaruka» Ha yriyOJa€HHOM YpOBHE, YCTAHABIIMBAET
00s3aTeNbHOE IpEeIMETHOE coJiepKaHue, pea1ycMaTpUBaET ero
CTPYKTYPUPOBAHHE IO pa3zejiaM M TeMaM Kypca, ONpPEAEIIIeT pacupeieICHUE ero
Mo Kjaccam (rojlaM M3y4deHus), 1a€T MpUMEPHOE pachpeesiecHue y4eOHBIX 4acoB
N0 TEMAaTUYECKUM pasfenaM Kypca U  PEKOMEHIYEMYI0 (IIpUMEpPHYIO)
NOCIEA0BATEAbHOCTh  HMX  M3yYEHUS €  y4ETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBS3€H, JIOTMKM Yy4eOHOro Ipolecca, BO3pPAaCTHBIX
0COOEHHOCTEN 00yUaroIUXCl.

[TporpamMMma 1o uH(pOpMaTHKE ONpeeseT KOTMUYECTBEHHbIE U KaueCTBEHHbBIE
XapaKTepUCTUKU Y4eOHOro Marepuaa JIjsl KaXJ0ro roja U3yuyeHus, B TOM YHUCIIe
JUISL COIEPKATEIbHOTO HAIOJHEHHUs] Pa3HOro BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTeCcTallH oOyyarouuxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
roCyAapCTBEHHOW UTOTrOBOM arrectanun). [Iporpamma no nHpopmaTuke siBIsieTCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Y4e€OHUKOB,
NOYPOYHOI0 IJIAHUPOBAHUS Kypca YUUTENEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa30BaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAyYHOW JUCHUIUIMHBI, HW3yYarolien
3aKOHOMEPHOCTH MPOTEKaHUsI U BO3MOYKHOCTH aBTOMAaTHU3aIMU WH(DOPMAIIMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TPUMEHEHHs]  WHOOPMATHKH, TPEXKAE  BCETrO
MH(OpPMAIMOHHBIE TEXHOJOTHH, YIIPABIIEHNE U COLIMANIbHYIO cepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HWHPOPMATHKH ¥ HMH(DOPMAIIMOHHON
NEATEIbHOCTH.

Kypc uHbopMaTuKu a5is ypOBHS CpeIHEro 00IIero oO0pa3oBaHUs SBISACTCS
3aBEpUIAIOIIUM 3TallOM HEMPEpPHIBHONW TMOATOTOBKM OOydYalomuxcsi B 00JacTu
UHOOPMATUKA U HUH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, ONMHUpaeTcs
Ha coj/iep)KaHue Kypca MH(OpPMATUKUA YPOBHS OCHOBHOTO OOIIEro 0Opa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  MpUMEHEHUs  MHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPETalni0 U 0000IIeHNe
ATOTO OIBITA.



Pesynbrartel  yriiyOn€HHOrO  YpOBHSI HM3y4YeHHS y4eOHOro IpeameTa
«Uudopmartuka» OpUEHTHPOBAHBI HA TOMYyYEHUE KOMIIETEHTHOCTEH IS
nocieaywneil npopecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOMU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0nacTsax. OHU BKIIOYAIOT B CeOs:

OBJIQJICHUE KIIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTAMH, Ha KOTOPBIX
CTPOHUTCS JlaHHAs TpeaMeTHas 00JIacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
PU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTH AEMOHCTPUPOBATH PA3IMYHbIEC MTOIXObI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOo# peIMETHON 00JIacTH;

YMEHHE penlaTh THUIOBBIE MPAKTUYECKHUE U TEOPETHUYECKUE 3aJ]1ayH,
XapaKTEpHbIE JUI1 MCIOJIb30BaHUS METOJOB M HMHCTPYMEHTApHUsl JaHHOU
npeaMeTHOM 00J1acTu;

HaJu4yue TPEACTABICHUM O JaHHOM MpEeAMETHOM 00JIACTH KaK I€JI0CTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHsS M3ydeHUs MH(OpMATHKH 00eCIeunBaeTCs
LeJIeHANPABICHHAs] TIOJITOTOBKA OOYYAIOIIMXCS K MPOJOJDKEHUIO 00pa30BaHUS B
OpraHu3alusax  Opo(ecCuoHaIbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEINOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
mporpaMMHasi MHXKeHepHs, HHPOpMaIMOHHAs 0€30MacHOCTh, UH(POPMAIIMOHHBIE
CUCTEMBbl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE OOYy4Y€HUE, TMPOMBIIIJICHHBIM WHTEPHET BEIIeW, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OeCHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TE€XHOJIOTHMH, CHUCTEMBI PACIpPENECIEHHOIO PEECTPa, TEXHOJOTHH BUPTYAJIbHOW WU
JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHasi 1enb u3ydeHusi yuyeOHoro mnpeamera «HMHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpeAaHero obmiero oOpa3oBaHusi —  OOecIeueHue
JaNbHENIIero pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI O0O0y4aroumerocsi, ero
TOTOBHOCTH K JKU3HHU B YCIIOBHUSIX Pa3BUBAOILErOCs MHPOPMAIMOHHOTO 00IIeCcTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBsi3u ¢ 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax goMKHO 00€CIEUUTh:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa TMOHUMAHUU POJHU
uHPOPMATUKH, HWHPOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOIIECTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBIIIICHUS;

c(hOpPMHPOBAHHOCTh YMEHHUM pa3iaudarh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJIETh HMX CBSI3b C KPUTEPUAMH OLICHUBAaHUS M CBA3b
KPUTEPUEB C ONPEIEIEHHON CUCTEMOU LIEHHOCTEN, TPOBEPATH HA JOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



c(OPMUPOBAHHOCTh ~ NPEJACTABICHUA O BIMSHUA  HHPOPMAIIMOHHBIX
TEXHOJIOTM Ha JU3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
YKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHUIAMYECKOr0, MPUPOIHOTO,
SPrOHOMHYECKOT0,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

NPUHATHE MPABOBBIX U 3TUYECKUX ACHIEKTOB MH()OPMALMOHHBIX TEXHOJIOTHIA,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJEH, BOBICUEHHBIX B CO3/IaHUE U UCIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOCTpaHEeHHE HH(DOpMAIUY;

CO37[aHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4eOHOHM, MPOEKTHOM, HAy4YHO-
UCCIIEIOBATENIbCKOM U TBOPYECKOM AESITENbHOCTH, MOTHMBALMU O0YyYarommxcs K
CaMOpa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MHpopMaTrka» BBIAEISIOTCS YETHIPE
TEMaTUYECKHUX pa3zela.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TIOCBAILIEH BONPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHs, BKIHOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetTd VHTEpHET M UCIOJIB30BAHUIO WHTEPHET-CEPBHUCOB, HH(GOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBBI HH(pOPMATHKH» BKIIOYAET B ceOs
NOHATUUHBIN anmapaT WH()OPMATUKH, BOIMNPOCHl KOJUPOBaHUS HWH(MOpMaLuH,
u3MepeHuss MHOOPMAIIMOHHOTO 00BbEMaA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOTI'O MOJEIIUPOBAHUS.

Paznen «AJaropurmbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, pa3pabOTKy alrOPUTMOB M OLEHKY UX CIOKHOCTH,
(GbopMHpOBaHNE HABBIKOB pealiM3alliy MPOrpaMM Ha S3bIKaX MPOrpaMMHUPOBAHMS
BBICOKOT'O YPOBHS.

Paznen  «MH(popMaunoOHHBbIE  TEXHOJOTMM»  TOCBALIEH  BOIPOCAM
npuMeHEHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTn30BAHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX NMPOJAYKTaX U MHTEPHET-CEPBUCAX, B TOM YKCIIEC B 3aJa4ax aHaIn3a
JAHHBIX, HMCMOJB30BAHUIO 0a3 JTaHHBIX W DJIEKTPOHHBIX TaOMUI[ JJsl pEeleHUs
NPUKJIAJAHBIX 33]1a4.

B nmpuBenénnom nanee copepxkanuu ydeOHoro mpenmera «MuHdopmaruka
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIbHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO TPOrpaMMy OOyUEHHUsI, HO MOTYT ObITh MPEIOKEHBI I U3yUYCHHUS
OTJIEJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYAIOIIUMCS.

YrnyOnéHHbpld  ypoBEHb U3Y4YeHHS HH(POPMATHKH PEKOMEHIYeTCs IS
TEXHOJOTHYECKOTO  MpOQMIs, OpPUEHTHPOBAHHOIO HA  HHXCHEPHYIO U
UHPOPMALIMOHHYIO C(epbl ACSITENbHOCTU. YTIYOJIEHHBI YpOBEHb H3yYEHUs
uH(popMaTUKU 00ECIEYUBAET: MOATOTOBKY O0OYyYaroluXcsi, OPUEHTUPOBAHHBIX Ha



CHEIUATBHOCTH B 00JaCTH HWH(DOPMAIMOHHBIX TEXHOJOTUA W HWHXKCHEPHBIC
CHEIUAIBHOCTH, yYacTHE B MPOECKTHOM M HCCIIEIOBATEIICKON NEeSTEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpacid HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIMMIHNA/IAX U Cllaye
EnuHoro rocyiapcTBEHHOTO K3aMeHa 1o HH(pOpMaTHKeE.

[TocnenoBaTeNbHOCTh M3YYEHHUSI TEM B MpeAeiaX OJHOro rojga oOy4deHUs
MOXET OBITh HM3MEHEHa MO YCMOTPEHHIO YYHTENS NpH TOJATOTOBKE paboueit
POrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee 4KCciI0 YacoB, PEKOMEHIOBAHHBIX JIJIs1 U3ydeHusi nHpopmaTuku — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 1acos (4 daca
B HEJCIIO).



COJEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBas rpaMOTHOCTH

TpeOoBaHusi TEXHUKM OE€30MACHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMHU [IU(DPOBOTO OKPYKEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIOJIHCHHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJroBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
noMouIbk0 mKH. KoHTposiepsl BHEMHUX YCTPOHCTB. [IpsiMoil 1ocTyn K MaMsTH.

OCHOBHBIE ~ TEHACHUMHA  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaiutenbHbie BBIYHCIICHUS. MHoromnponeccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OOnpIIMX JaHHBIX. MOOWIBHBIE LHQPPOBBIE YCTPOWCTBA U WX pPOJb B
KOMMYHUKAIUSX. BcrpoenHublie KOMITBIOTEPHL. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIe TPOU3BOJICTBA.

[IporpammHoOe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUCTeM. Busl
POrpaMMHOro oOecnedeHus: U MX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoWcTB. llapannenbHoe mporpaMMHpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepaloOHHBIC CHUCTEMBI. Y THIIHMTHI.
HpaiiBeppl  ycTtpouctB. MHCTausiuuss W JAEUMHCTAULALIUSA  HPOTrPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (ailjIoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onmcanus rpymi (aitnos.

[Iporpammuoe obecnieuenue. JInneH3upoBanue MpPOrpaMMHOTO 00ECTICUCHHUSI
u 1udpoBeix pecypcoB. IlpompuerapHoe u  CBOOOJHOE MPOTPaMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE TPOrPAMMHOTO
obecrieueHuss U I1UEGPOBBIX pecypcoB. OTBETCTBEHHOCTh, YyCTaHaBIWBaeMas
3aKOHOIaTeNnbCTBOM Poccuiickorn @enepaniy 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
IPOrpaMMHOTO o0ecriedeHus U MUPPOBBIX PECYPCOB.

[IpUHIMIIBI TOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete MHTEpHET. Anpecanus B cetu MHTepHeT. [IpoToKons
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetw ¢ moMomiblo Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [loyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanmuuus CBA3M C y310M certd. OmnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

Buast  pestensHocth B cetw  Uutepner. CepBuckl  MHTepHeTa.
['eonnpopMaImoOHHBIE CUCTEMBI. | €0JOKAIIMOHHBIE CEPBUCH PEATHHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWJIBHBIX TEIC(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarucTpasnei), MHTEpHET-TOProBIisi, OPOHUPOBAHUE OUIETOB U TOCTUHMUII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCIyrd. CoOLMAIbHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aUMOJEWUCTBUS U OOMeHa naHHbIMU. CeTeBoii
ATUKET: NpaBWja NOBEAEHUs B KubepmpocTpaHcTBe. [IpobieMa nmoasmHHOCTH
nosyuyeHHoM nHpopmanuu. OTKPBITEIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrui. OOme mpoOsieMbl 3aluThl
uHpopManuu u  HH(popmanMoHHOW  Oe3omacHoctu. CpeacTBa  3alUTHI
uHpOpMallMl B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX
uH(popManmoHHbIX cuctemax. lIpaBoBoe oOecneueHne UMHGOPMAILIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHMPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIIMATBHOW MH(POpMAIK, XpaHsIIeHCcs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX YCTpOMCTBax. BpenoHocHOE mporpaMMHOe 0OECeueHHEe U CIOoCOObI
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanus JUYHOTO apxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laposbHas 3anmra apxusa.

MudpoBanne naHHBIX. CUMMETpUYHBIE W HECUMMETPUYHBIE MIUQPHI.
[udper npoctoit 3amensl. [Mludp Lesaps. [ludp Bmwkenepa. Anroputm
mdpoBanus RSA.

Teopernueckue 0CHOBBI HH(pOPMATHKHI

Wudopmanus, nanHsle U 3HaHus. VHQOpMalMOHHBIE MpoLIECcChl B MPUPOJE,
TEXHHUKE U OOILECTBE.

HenpepriBHbIE M JAMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpEeTU3aluy MHpopManuu, NpeAHa3HAYEHHON [UIsl XpaHEHHWs, Neperayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBouuHoe KOoAaupoBaHHWE. PaBHOMEpHbIE M  HEpPaBHOMEDPHBIE  KOJBIL.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO ACKOAUPYEMBIX KOIOB C IMOMOUIBIO
nepeBa. EnMHUIIBI U3MEepeHHsl KonuecTBa UHPpopMauuu. AndaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrtembl cumcienusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX YHCEN B
NO3ULMOHHON cucTteMe cuMciieHns. CBOWCTBAa MO3MLMOHHOM 3alUCH  YHWCha:
KOJIMYECTBO UG B 3aNUCH, MPU3HAK JEIMMOCTH YMCIAa Ha OCHOBAHUE CHCTEMBI
CUMCJICHHUA. AJITOPUTM IIEPEBOAA LIEJIOT0 Yncia U3 P-U4HON CHCTEMBI CYUCIICHHUS B
NECATHUYHYIO. AJTOpUTM MepeBoja KOHEUHOM P-muHON npobu B NECATUUHYIO.
ANTOpUTM NEpeBOJA LIEJIOr0 YHUCIA M3 AECATUYHOW CHCTEMBbl cUUCiIeHHs B P-
nunyto. IlepeBon koHeuHOW necATHYHOM Jpobu B P-nunyro. JIBomuHnas,
BOCBMEpUYHAs U IIECTHAALATEPUYHAS CHCTEMBI CUHCIICHUS, CBS3b MEXAY HUMHU.



Apudmernueckne ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUA. TpondHas
YPAaBHOBEIIEHHAs CUCTEMA CUUCIICHUS. JIBONUHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OpnoGaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HH(POPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KoagupoBanne  mzoOpaxkenuit. OueHka  uHQOpMALMOHHOTO  00BEMa
rpaUIeCKUX TaHHBIX MMPHU 3aIaHHBIX pa3pelIeHUH U TITyOnHE KOAUPOBAHUS IIBETA.
[IBeToBbie Monenu. BekTtopHoe komupoBaHue. @opmartbl rpaduyeckux (ailios.
Tpé&xmepnas rpaduka. GpakranpHas rpaduka.

Komuposanue 3Byka. OnieHKa HHPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX JTAHHBIX
MPY 33JJaHHBIX YaCTOTE AUCKPETU3ALMN U PA3PATHOCTH KOJIUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHMs. Bpicka3biBaTenbHblE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS U BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIl MCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTtBa. Jl0Ka3aTEnbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0IML ICTUHHOCTH. JIorndeckue onepanyy U onepalny HaJl MHOKECTBAMHU.

3aKkoHbI anreOpbl JIOTHMKUA. DKBUBAJICHTHBIE MPEOOpa30BaHUS JIOTHYECKHUX
BbIpaKECHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUM.

Jlornyeckue ¢GyHKIUUA. 3aBUCUMOCTbh KOJMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOJTMYECTBA apryMeHTOB. [10HbBIE CUCTEMBI JIOTHYECKUX (PYHKIIHM.

Kanonnueckne  QopMbl  Jlormueckux  BblpakeHHil.  CoBepIlIEHHbIE
JTU3BIOHKTUBHBIC M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, aITOPUTMBI HX
MOCTPOEHUS TIO TAOJIUIE UCTHHHOCTH.

Jlormyeckue »s1eMeHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
Mmuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHMIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA I10
JIOTUYECKOM CXEME.

[IpencraBienre UENbIX YKMCEN B MHaMATH KoMibioTepa. OrpaHUYE€HHOCTD
JVana3oHa 4YuCel NpH OrpaHWYEHWH KOJIMYecTBa paspsAnoB. llepenonHenue
pa3psiAHON ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIIMA
JIOTIOJTHUTEIILHBIN KOJI OTPULIATEIbHBIX YUCEIL.

[TobutoBbie normdeckue omnepamuu. Jlormdeckuii, apupMeTUUECKH W
nukinyeckuid  capuru.  [lludpoBanme ¢ momompi0 MOOWTOBOM — Omepaluu
«uckimoyaroniee NMJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHMCEN B IMaMATH KOMIBIOTEpA. 3HAdaILas
4acTh W MOPSAMOK urcia. Jlmana3oH 3HAYCHWI BEMIECTBEHHBIX 4ucen. [IpoOmempl
XPAHECHUSI BEIIECTBEHHBIX YKCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BpinosiHEHME omnepanuii ¢ BENIECTBCHHBIMU YHUCJIAMH, HAKOIUICHHUE
OLIMOOK MIPU BBIYUCICHUSX.



AJITOPUTMBI U IPOrPaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEHIINX aIrOpPUTMOB
YIOPABJICHUS HCIOIHUTEISIMU WU BBIYMCIUATEIBHBIX alroputmoB. OrpeaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPHIX aJITOPUTM MOKET JaTh TPEOyEeMbIl pe3ysIbTart.

Otanbl penieHUs 3aJad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpeacTBa:
TPAHCIATOP, OTIAMUUK, NpoGuIMpoBIMK. KoMmumismus u UHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpacCcUpOBOYHBIX Tabiul. Otnanoussiii BeiBox. [lomaroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JaHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJBHBIE, JIOTMUECKHE. BeTBieHus.
Cnoxnble ycnoBus. Iluxkmel ¢ ycioBueMm. Llukiael 1O NEpeMEHHOM.
B3auMo3aMeHSI€EMOCTh  pa3IMYHBIX  BUAOB  ILMUKJIOB. HBapuaHT UIHUKIIA.
CocTraBneHue 1IUKIAa C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIOKyMEHTHUpPOBaHUE porpamm. Hcnons3zoBanue KOMMEHTApHUEB.
[ToaroToBka onvcaHusi IPOrpaMMbl U MHCTPYKLIUH JUJIS ITOJIB30BATEIIS.

AAroput™Mbl 00pabOTKHU HATypaJIbHbIX YMCEN, 3allMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucjia Ha OTAENbHble LHUQPHI,
HaXOXXJIEHUE CYMMbl W TpOU3BeleHUs UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 3aJlaHHOM JuanasoHe. [IpeacrasieHue
yucia B BUJie HA0Opa MPOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIIuXcs B (aitnax. TekcToBble U TBOMYHBIE (Pailibl.
daitnoBbie TIepeMeHHBbIE ((aiioBbie ykazaTenu). UteHue u3 daina. 3amuch B
(aii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoeayphl U GyHKIIUH).
Pexypcus. PexkypcuBHble 00beKThl ((pakransl). PekypcuBHblE Mpouenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAApTHOM OMOIMOTEKH S3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENICH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

UucnenHnsle MeTonbl. TouHOe M NpPUOMMKEHHOE pEUIEHMs —3aJauu.
YuclieHHbIE METOIbI PELICHUS] YPaBHEHUW: METO/ 1epedopa, METO/ OJOBUHHOTO
nenenus. [TpubnmxéHHOEe BBIYMCICHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ mNOMOUIbI0 YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOA



Tpaneuunii). Ilonck wmakcumyma (MuHUMYMa) (GYHKIAKA OJHOM MepeMeHHOU
METOJ/IOM MTOJIOBUHHOI'O JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcCTpoeHHble  (QyHKIMH  SI3BIKa
POrpaMMUPOBaHUS AJi1 00paObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA MOSBJICHUA CHUMBOJIAa B CTpPOKE,
pa30OHeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPU JAaHHOW CTPOKHM, 3aM€HA HAWJCHHOM IMOJCTPOKM Ha JPYTYHO CTPOKY.
['eHepanis Bcex CJIOB B HEKOTOPOM alihaBUTE, YIOBIETBOPSIOUIUMX 3aJlaHHBIM
orpanndeHusiM. [IpeobpazoBanue ynciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl W TOCIEIOBATENBHOCTH 4HceN. Bpluncienue 0000MmEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCUBA WJIM YUCIOBOM MOCIEA0BATENLHOCTH (CYMMBI,
MPOU3BEIECHUS, CPEIHEr0 apu(pMETUYECKOr0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JInHEeNHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka 0AHOMEPHOTO MaccuBa. [IpocThie METOJBI COPTUPOBKU (METOA
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (aqroputm QuickSort). JIBOMYHBI MOHWCK B
OTCOPTUPOBAHHOM MAacCCHBE.

JIBymepHbIE MaccuBBbl (MaTpUIlbl). AJTOPUTMBI OO0paOOTKU JTBYMEPHBIX
MAaCCHBOB: 3aII0OJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JlaHHBIM MIpaBUjIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTAaHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbie TEXHOJIOTHH

TekcToBbIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun m rpammartukud. CpencrTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctwiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbIC
nokyMeHThl. CHocku, orjaBieHue. KomnexktuBHas paboTa € JTOKyMEHTaMHU.
NHCTpyMEeHTBI pelEeH3UpPOBaHUS B TEKCTOBBIX Mpolueccopax. O0ayHble CEpBUCHI.
Henoas mnepenucka. Pedepar. I[lpaBwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OdopMieHue crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOWM TEKCcTa. TeXHUYECKUE CpelICcTBa BBOJIA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MaTEMaTUYECKHUX
TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33Jja4M aHajIW3a JAHHBIX: NPOTHO3UPOBAHMUE,
KJIaccupuKanus, Kiactepusalus, aHanu3 oTkioHeHuil. I[locnegoBarenbHOCTH
peleHus 3ajady aHajiu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA U OLIEHKA
KayecTBa JAaHHBIX, BHIOOP W/WIIM MOCTPOEHUE MOJEINH, MPeoO0pa3oBaHUE NaHHBIX,
BHU3yaJIN3allvsl TaHHBIX, UHTEPIPETALMS pe3ysbTaToB. [IporpammHbie cpencTBa u



UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBICHHs JaHHBIX. bombIine naHHbIE.
Marmmnnoe o0y4yenue. HTeNeKTyanbHbIN aHaIl3 JaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHET0 apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAUMEHBUIET0) 3HAUEHUS IUaIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB AaHHbIX. lloctpoeHue
CTOJOYATBIX, JMHEWYATBIX W KPYroBbiX auarpamm. lloctpoenue rpaduxos
¢dbynkimii. [Togbop auHMM TpeH[a, pElIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIEHUE YpaBHEHMM € TIOMOUIbI0 TOJ0O0pa mapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelieHus B 3alaHHbIX ycioBusX. Llemepas
¢yHkus, orpaHudyeHus. JlokaibHble M TI00QJbHBII MHHMMYMBI 1LIEJIEBOM
¢yHkuuu. Pemenue 3a1a4 oNTUMHA3AUU C TOMOUIBIO 3J€KTPOHHBIX TAOIUL.

11 KUIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernyueckue mMOAXOAbI K OLIEGHKE KOJM4ecTBa UWHGOpMAIMU. 3aKoH
annutuBHOCTH MH(OpMmaruu. @opmyna Xapriau. MHpopmanus U BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust JaHHbIX. AsnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. ANropuTMBI CKAaTHS JAHHBIX C MOTEPSMH. Y MEHBLICHUE
riyOuHBI KogupoBaHus 11Beta. OCHOBHBIE Hjen anroputMmoB cxkatus JPEG, MP3.

CkopocTh Tmepelladyd JaHHBIX. 3aBUCHUMOCTb BPEMEHHU IepeJayud  OT
MH(POPMAITMOHHOTO 00BhEMA JTaHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpuunHbI
BO3HUKHOBEHHUs OIMMOOK TIpu Tmepenade JaHHbIX. Kogbl, MO3BoJISIONINE
OoOHapy>KMBaTh W HUCIPaBJIATh OIMIMOKH, BO3HUKAIONIME TPH TMepenaye JTaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrempl. KoMIIOHEHTBI cUCTEMBI M HX B3auMojaelcTBue. CHCTEMHBIN
addekrt. YnpapneHue kak nHGpopMaloHHbli nporecc. OOpaTHas CBs3b.

Mopenn u monenupoBanue. Llens MogennpoBanus. COOTBETCTBHE MOJAEIH
MOJICIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meu MoaenupoBanus. dopmanusarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3yiabTaTOB MOJCIUPOBAHMS B BHUIE, YIA0OHOM IS
BOCIIpUATHS yeoBeKoM. I'paduueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padbi. OcHoBHble oHsTHS. Bunel rpados. Onucanue rpagoB ¢ MOMOIIBIO
MATpUL CMEKHOCTH, BECOBBIX MATpPHUIL, CIHUCKOB CMEXHOCTH. PemeHune
ANTOPUTMUYECKUX 3a/7a4, CBSI3aHHbIX ¢ aHamu3oM rpadoB (IOCTpOEHUE
ONTUMAJIBHOTO MYTH MEXJy BepuIMHaMu rpada, OmNpelereHue KOoJuyecTBa
Pa3IMYHBIX IYT€HM MEXAY BEPIIMHAMU OPHUEHTUPOBAHHOTIO ALMKIAYECKOIrO

rpada).



HepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoObl 00xoma mepena.
[IpencraBnenne apu(pMETHUECKUX BBIPAKEHUI B BUJE AepeBa. [[uCKpeTHbIE Urpbl
JIBYX UTPOKOB C mojHOUW nHpopManuen. [Toctpoenune aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPbl B TAOJUYHON (popMe. BBIUIpHIIIHbIE U TPOUTPHIILIHbIE
NO3ULIMN. BEIMIPBIIIHBIE CTPATETHN.

CpeacTBa MCKYCCTBEHHOr0 HMHTeJUIeKTa. CepBHCHI MAaIIMHHOIO IMEpeBOAa U
pacmno3HaBaHus ycTHOM peun. KornHutuBHbIe cepBUCHL. VneHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuaromuecs CUCTEMBI.
VcKyCCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcrosnb3oBaHME METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B O0yyaroumx cucremax. Vcrosib30BaHne METOA0B
MCKYCCTBEHHOI'O0 MHTEJJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIE ceTH.

AJITOPUTMBI H IPOrPAMMHPOBaHHUE

dopManuzanus  HOHATHS — anropurma. Mammbaa  TeropuHra — Kak
YHUBEpCaJIbHas MOZENb BeruuciaeHui. Tesuc Uépua—TwropuHra.

OneHka CII0XHOCTH BbIUMCICHUN. BpeMsa paboTel U 00BEM HCIONB3yEeMOM
NaMsATH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHoctd. Ilepebopubie anroputmbl. [lpuMepsl pazIUMUHBIX — aJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpPOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C TMOMOIIBID AJITOpPUTMA
«pemiero DparocheHar.

MHoropa3psaHble 1ielible Yuciia, 3a7a4i JJIMHHON apu(pMeTHKY.

CnoBapu  (accolMaTUBHBIE MAaCCHUBBI, OTOOpaKkeHMsI).  XOII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaXXEHHs. Bbluucienue
apu(PMETHIECKOTO BBIPAKEHUS, 3aMMMCAHHOTO B TOCT(PUKCHOM hopMme.

Ouepenu. Mcnosib3oBaHuE oUepean sl BpEMEHHOIO XPAaHEHUsS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHMHMMaNIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HeEOopueHTHUpoBaHHOro rpada. KomamuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allUKJIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounapubie) aepeBbs. I[locTpoeHue naepeBa Mg 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE aliropuTMbl 00xoza aepeBa. Mcnonb3oBaHue creka u
ouepeau 1yt 00X0/1a JepeBa.

JIlnHamMu4eckoe NpPOrpaMMHMpPOBAHME KaK METOJX pEIIeHUs 3axad  C
COXpPaHEHUEM MPOMEXYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO



JTUHAMUAYECKOTO TPOTPAMMHUPOBAHMS: BBIUHUCICHUE PEKYPCHUBHBIX (YHKIIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTHE 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa UM METO/BI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynsuuys, HacleJ0BaHuEe, TOTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
nosib3oBaTens.  Mcronb3oBaHWE TOTOBBIX — YNPABISAEMBIX  DJIEMEHTOB IS
MOCTPOEHUs HHTEpdeEiica.

O630p  s3plkOB  mporpammupoBaHusi.  [lomstne o  mapagurmax
IPOrpaMMUPOBAHMUS.

HNupopmanuoHHbIE TEXHOJIOIUH

OTranbl  KOMIIBIOTEPHO-MAaTEMATHYECKOTO  MOJCIHUPOBAHUSA:  IOCTAHOBKA
3alayu, pa3paboTka  MOJIENH, TECTUPOBAHHE  MOJENH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAIU3 PE3YJIbTaTOB MOACIUPOBAHUS.

JuckpeTusanuss Tpyd MaTEeMAaTHYECKOM MOJIECIUPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogenvpoBanue BHKEHHS. MojJienupoBaHue  OHOJOTMYECKHUX
cucteM. Marematuueckue  MOAEIM B DKOHOMHKE.  BbluncCIUTENbHbBIC
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCHEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaToOB.
OneHka 4YHCIOBBIX NApaMEeTPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoasl Monte-Kapno.  Mmwuranmonnoe
MoienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKMUBaHHUSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBIX 0OBekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBOil 0a30if naHHBIX. 3amojgHeHue O0a3bl JaHHBIX. [loWICK, cCOpTUpOBKA U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3ampoChl C MapaMeTpamu.
Brruuciisiemsie 1osis B 3arpocax.

MHorotabnuunbie 0a3bl JaHHBIX. THUMBI CBSI3eM MexAy TaOaulamH.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-npuiioxkenus. IloHaTue o cepBepHON U KIMEHTCKOW YacCTsX cauTa.
TexHONmorust «KJIMEHT — CEPBEP», €€ JTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML wu kackamaueix Tabnui ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

Pasmemnienne BeO-caifToB. Ycimyra xoctuHra. 3arpy3ka ¢aiaoB Ha CauT.

BBoa n300pakeHHil ¢ MCIONB30BAHUEM PA3IWYHBIX HU(MPOBBIX YCTPOUCTB
(uudpoBbIX (PoToanmapaTroB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOppeKIMs  IBETa.
OOecuBeunBaHue I1BETHBIX u300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaibl.
Coxpanenue BbiaeneHHoONW oOnactu. [lonroroBka wimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnass rpaduka. I[lpumutuBbl. M3MmeHeHue mOpsJKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonib30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOIBI TOCTPOEHUST M PENAKTUPOBAHMS TPEXMEPHBIX  MOJETEH.
Cerounble monenu. Marepuansl. MoaennpoBaHHE HWCTOYHUKOB OCBEIICHUS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilonatue o BupTyaibHOU
pPEaIbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEU MO3HIIMEH
JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX OpHUEHTAIMM, TMO3UTUBHBIX BHYTPEHHUX
yOeXXJICHUN, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHUMCKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OMbITA JESITEILHOCTH B IpOIIECcCe
peanu3anuu  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HAalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyuwaroimierocs OyayT copMHpOBaHbI CIEAYIOUIME JTUYHOCTHBIC
pe3yJIbTaThI:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHa U TPaBOMOps]Ka,  COOJIIOJCHHME  OCHOBOMOJIAralIIMX  HOPM
WH(OPMAITMOHHOTO MpaBa U HHHOPMAITMOHHON O€30MaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIIMK TI0 COIMAIBbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HaIIMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOE OTHOIIEHUE K UCTOPUYECKOMY HACIEAUI0, TOCTUKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBRA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3cTeTU4eCKOro BOCIIATAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs OCTETHUKY HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PA3JIMYHBIE BHUABI WMCKYCCTBA, B TOM YHCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uYeCcKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  370POBOTO W Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHONIIEHUS K CBOEMY 3JI0POBbIO, B TOM YHCJIE€ 3a CUET



cobmonenns TpeOboBaHuil 0€30MacHOM KCILTyaTallii CPeICTB MH(OPMALIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHUBHOM JI€ATENbHOCTH TEXHOJOTMYECKOM M COIMaIbHOM
HaIPaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMMPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BEITIOJTHATH TaKYyIO IESITEIIBHOCTB;

uHTEepec K cdepaM TPOPECCHOHATBHON ACATENHHOCTH, CBS3aHHBIM C
WH()OPMATUKON, MPOrpaMMUPOBAHUEM M HMHPOPMALUOHHBIMU TEXHOJIOTHIMU,
OCHOBAHHBIMU Ha JOCTIKEHUAX HAYKH WHOOPMATUKA U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymiedt npodeccud u
peann30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30oBaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TH4eCKOIr0 BOCIIMTAHMS:

OCO3HAHHE TJI00ATBHOTO XapaKTepa 3KOJOTHYECKHX MpoOJIeM M MyTed HuX
pemeHus, B TOM YHCI€ C yY4€TOM BO3MOXKHOCTEH WH(OpMaAIMmOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHKCHHUSM HAyYHO-TEXHHUECKOTO Iporpecca M
OOIIECTBEHHOH MPAKTHUKH, 32 CUET MIOHUMAHUS POJIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaITUd MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHME IIEHHOCTH HAYYHOW JIeATEeITbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIHPHOCTh HMHINBHUIYAIBHO U B TPYIITIE.

B mporecce qoCTWKEHUS JTHYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no wHPOpPMATUKE Yy OOYYAIONMUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

caMOpETyJIMPOBaHUs, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh amanTHPOBATBCI K
HYMOITMOHAJIEHBIM U3MEHECHHSIM H TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUH, BKIIIOYAIONICH CTpEeMJICHHE K JIOCTHKCHUIO 1EeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHUE JIEWCTBOBAaTh, MCXOMAS W3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh YMOILIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTBIBATh €r0 TPHU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKNBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSABIISATh UHTEPEC U pa3peliaTh KOH(IUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOyuaromierocss OyayT chOopMUPOBaHBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE [JEWCTBUS, KOMMYHUKATHUBHbBIC
yYHUBEpCalIbHbIe Y4YeOHbIE JCUCTBUS, PETYJSTUBHBIE YHUBEpPCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/ibHbIC YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeMcTBUSI:

CaMOCTOSITENILHO  (OPMYyJIUPOBaTh M aKTyalU3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA /I CPaBHEHUS,
KJ1accupuKauu U 0000IICHHUS;

ONpENENATh LEJIN JACSITEIBHOCTH, 3aJaBaTh IAapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YUYETOM aHaIu3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHSX  PEABHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PELICHUN KU3HEHHBIX MPOOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-UCCIIEOBATENBCKON U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3peuieHus npooOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJISTh PA3JIUYHBIE BHJIbBI JEATEIBHOCTH MO IOJYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTaluH, MpeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyalMsIX, B TOM 4YHUCJIE NPU CO3JaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh MW (OpPMyIUpOBaTh COOCTBEHHBIE 3aJaylM B 0Opa30BaTEIbHOM
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;



BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3ajauy,
BBIIBUTATh TUINOTE3Y €€ pelIeHHs, HaXOAWTh apTryMEHThI Jii JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHMs 3aJaud  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEPEHOCa CPENCTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYIO M IPAKTHUUYECKYIO 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE WJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbI M PELICHHUS,
CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTydeHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alUl |
MHTEPIIPETALNIO HH()OPMALIUK PA3TUYHBIX BUAOB U (HOPM IPEICTABICHUS;

CO3/1aBaTh TEKCThl B pa3aMuHbIX (opmarax C y4€TOM Ha3HAUYEHUS
uHpopMaMu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy
NPEICTABIICHUS U BU3yaJlU3aliy;

OLIEHUBATh JOCTOBEPHOCTb, JIESTUTUMHOCTh HH(pOpMalmu, €€ COOTBETCTBUE
IIPABOBBIM U MOPAJIbHO-3THUYECKUM HOpMaMm;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHUKAIlMOHHBIX
TEXHOJOTHIA B PEHICHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HSPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBI, PECypcocOepexeHMs, TMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIaJIeTh  HAaBBIKAMH  pAcClO3HABaHWsI W 3alIUTHl  WHPOpPMAIUH,
MH(OPMAITMOHHOW 0€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO61eHme:

OCYILECTBISITh KOMMYHHUKAILIUU BO BCeX cepax KU3HH;

pacmo3HaBaTh HEBepOATbHBIE CpeACTBa OOIIEHWS, MMOHMMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PAaclO3HABaTh IPEANOCHUIKM KOH(MIUKTHBIX CHTyaIllud |
CMSATYATh KOH(JIUKTHI;

BJIaCTH pas3sIn9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHﬂ,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyalmu,



Pa3BEPHYTO W JIOTUYHO M3JaraTb CBOK TOYKY 3PEHHS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJACTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

MIOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JCHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

MpUHUMATh 1€MW COBMECTHOM  JEATECIBbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JICHCTBUS MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacmpeniensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHMKA KOMAHIbI B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE MPOEKTHI, OIECHWUBATh HAEHU C TMO3WIHAH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa3oBaTelbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMHU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LESIM;

BJIAJE€Th HABBIKAMM  TO3HABATENBHON  peduIeKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PeIEKCHH AJIsi OLEHKH CHUTYyalllH, BhIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pE3yJIbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH Ce0sl, MOHUMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce usyueHus kypca MHGOpPMATHKU YriyOJ€HHOro ypoBHs 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CIEIYIOIIME  MPEeIMETHbIE
pE3yJIbTaThI:

BJIQJICHUE TPEICTaBICHUSMH O poiu WHGOpMAIMU U CBSA3AHHBIX C HEU
IPOIECCOB B TPUPOJIE, TEXHUKE M OOIIECTBE, MOHATUAMU «HUHDOpMAIHS,
«MH(OPMALIMOHHBIA ~ TPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN A3 PerT», «MHDOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TIoucKka HH(opmauuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(POPMAIIHIO, TOYICHHYIO U3 ceTH MHTepHET;

YMEHHE XapaKTepU30BaTh OOJbIIME JJaHHBIE, TMPUBOIUTH MPHUMEPHI
UCTOYHUKOB HX TOJY4YEHHMs] W  HAlpaBJICHHUs  HCIOJIb30BaHUS, YMEHHUE
KJIACCU(UIIMPOBAT, OCHOBHBIE 3aJjaud aHajdu3a JaHHBbIX (MPOTHO3MPOBAHUE,
KJIacCU(pUKaIus, KJIaCTepU3aIlus, aHaM3 OTKJIOHCHHIA), OHUMATh
MIOCIIEIOBATEIHLHOCTD PEIICHUS 3a/1a4 aHAIN3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OYHCTKAa W OIICHKa KaudecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JAHHBIX, BU3YAIU3AlMsl JaHHBIX, HUHTEPIPETAIUs Pe3yIbTaTOB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHMCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB, TEHACHIINNA Pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHUE HaBbIKaMU pabOThl C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecreueHus IJs pelieHus ydeOHBIX 3aJad 1o
BBIOpaHHOU crieluanu3aiuy;

HaJIMYUE NPEICTaBICHUN O KOMIBIOTEPHBIX CETAX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX MPUHLIMIIAX OPTaHU3ALNN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3pabOTKu M (HYHKIMOHUPOBAHUS WHTEPHET-
IIPUIIOKEHUM;



MOHMUMAaHUE Yrpo3 HWHPOPMAMOHHON OE30MaCHOCTH, HWCIOJIb30BAHKE
METOJIOB M CPEACTB IMPOTUBOJCHCTBHSI JITHUM YIpO3aM, COOJIOJECHUE MeEp
0€30MacHOCTH, TPEAOTBPAIIAIOIIUX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JTAHHBIX, COOJIIO/IEHNE TPeOOBAaHUMN TEXHUKU 0€30MaCHOCTU U TUTHEHBI PU padboTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHUSI, TOHUMAHKE
MPABOBBIX OCHOB HCIIOJb30BaHUS KOMIIBIOTEPHBIX NporpamMMm, 0a3 JaHHBIX U
paboTel B ceTn MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIOB JUCKPETU3alUU pPA3JIMYHBIX BHJIOB
uHopMaIuU, YyMEHHUE ONpelNesiTh HMHPOPMALUOHHBI O00BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluH,
YMEHHUE ONpEeAesaTh CPEAHIO CKOPOCTh Mepelauyd JaHHBIX, OILICHUBATh
W3MEHECHHE BPEMEHM Iepefayud MpU HU3MEHEHWU HHOOPMALMOHHOTO 00bEMa
JIAHHBIX ¥ XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHHE UCIOJIb30BaTh MPU PELICHUH 33/1a4 CBOMCTBA MO3UIIMOHHOMN 3aIUCH
YyuCell, alTOPUTMA TTOCTPOCHHUS 3alIUCH YKCIIa B MO3UIIMOHHON CUCTEME CUUCIICHUS
C 3aJJaHHBIM OCHOBAaHHMEM M MOCTPOEHHUS YUCIia MO CTPOKE, COoJEpKallel 3amuch
ATOTO 4YHUCJa B TMO3UIMOHHOW CHUCTEME CYHUCJIEHUS C 3aJaHHbIM OCHOBAaHUEM,
YMEHUE BBIMOJIHATh apuU(PMETHYECKUE OIepalid B TMO3UIMOHHBIX CHCTEMax
CUUCIICHUS;

YMEHHE BBIMOJHATh MPEoOpa3oBaHUs JIOTMYECKUX BBIPAKEHUN, HCIOIB3YS
3aKOHBI aiareOphl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAKECHUE B
JTU3BIOHKTUBHOW U KOHBIOHKTHBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM Tabiuiie
WUCTUHHOCTH, HWCCJEN0BAaTh OOJACTh MCTHHHOCTU BBICKA3BbIBAHUS, COACPIKAIIETO
MEPEMEHHBIE, PELIATh HECIIOKHBIE JIOTUYECKHE YPABHEHUS U CUCTEMbl YPABHEHU;

NOHMMaHuE O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uHpopMaruu (3amuch 4MCesl B MO3UIIMOHHOM CHUCTEME CUMCIICHUS, HAXOXICHUE
BCEX MPOCTHIX YUCEN B 33JJaHHOM JHara3oHe, 00pad0oTKa MHOTOPA3PSAHBIX HEITbIX
YyuCell, aHAJIU3 CUMBOJIBHBIX CTPOK U APYTUX), AITOPUTMOB MOUCKA U COPTUPOBKH,
YMEHHUE ONpPEACNISITh CIOXKHOCTh M3y4aeMbIX B Kypce O0a30BBIX aJIrOPUTMOB
(cymMmMupoBaHHUE DJIEMEHTOB MacCHBa, COPTUPOBKA MaccuBa, TNepeOOpHBIE
aJTOPUTMBI, IBOMYHBIA TOUCK) U MPUBOJAUTH MPUMEPHI HECKOJBKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIaJICHUE YHUBEPCAIBHBIM SI3bIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHUssIMU O O0a30BBIX THUMaxX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIOJIb30BaTb OCHOBHBIC  YIPAaBIISIOLINE
KOHCTPYKIIMM, YMEHHE OCYIIECTBISATh aHadu3 MPEAJIOKEHHOW MPOrpaMMBbI:
OTIPEIEISITh PE3YIBTAThl PA0OTHI MPOTPAMMEI TIPU 33JaHHBIX WCXOJIHBIX JTAHHBIX,
ONpENENATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO IOJYYEHUE YKa3aHHBIX



pEe3yIbTAaTOB, BBISBIATH JAHHBIC, KOTOPhIE MOTYT MPHUBECTH K OIIMOKE B padoTe
porpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 10 YAYUIICHUIO MPOTPAMMHOTO KO/,

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPAlMOHHBIE MaTEPUAIbl C UCIIOJIb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh AJICKTPOHHBIC TAOJMIIBI JIJIsi aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCICHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJBHOTO PEIIEHHUs, MOAOOp JUHUU TPEHJa, PEIlICHUE
3aJlay MPOTHO3UPOBAHMUS).

B npouecce u3yueHus kypca MHGOPMATHKU YIriyOJE€HHOTO ypoBHS 6 11
Knacce oOydaromuMmuca  OyayT  JOCTUTHYTHI — CIEAYIOIIHE  IPEAMETHBIC
pe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIECHUN (MpePUKCHBIE KOJbI), HMCIOJIb30BaTh MPOCTEUIIINE
KOJIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMUS] TIPH W3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIMUITBI
pabOThI MPOCTHIX AITOPUTMOB CIKATUS TAHHBIX;

YMEHHE pellaTh aJrOpUTMUUYECKUE 3a/]aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJayn  MOCTPOEHUS ONTUMAJILHOTO TIyTH MEXAY BepuIimHaMHu Tpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTE€d  MEXAYy  BEpIIMHAMU
OPUEHTHUPOBAHHOTO AIMKIMYECKOTO Tpada), YMEHHE HCIOIb30BaTh JIEPEBbs MPHU
aHaMM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETUYECKUX
BBIPAXEHUMN, TTPU PELICHUU 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI MO 33J]aHHOMY QJITOPUTMY, pa3padaThiBaTb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh U PEATM30BBIBATH B BHUJEC MporpamMm 0a30BbIC
QJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOTrpaMMax JIaHHBIC Pa3JIMYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HA JUAINA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApU, CTEKU, OUEPEIH, IEPEBDH),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE MOAMPOTPAMMEI 1T 00paOOTKU YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MpPU pa3pabOTKe MporpamMm OHOIMOTEKU
NOANPOTpaMM, 3HaTh (YHKIMOHAJIbHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJCTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMHUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

YMEHHE CO3/aBaTh BeO-CTPAHULIBI,



BJIAJICHUE OCHOBHBIMH CBEJCHUSMH O 0a3ax MaHHBIX, HX CTPYKTYpE,
CpeIcTBax co37daHUs W palbOThl C HUMH, YMEHHE HCIOJIb30BaTh TaOIMYHbBIE
(pendioHHbIe) 0a3bl JAHHBIX (COCTABIAThH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY M TOHWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMAaTHICCKUE MOJICIN U aHAIN3a
O0OBEKTOB W TIPOIECCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHajgu3 pe3yJbTaTOB, IMIOJYYCHHBIX B XOJIE MOJCIMPOBAHUS, OICHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TMPOLECCY, MPEeACTaBIATh
pe3ynbTaThl MOJCIUPOBAHUS B HATJISIIHOM BHIE;

YMEHUE OpraHWU30BBIBATH JUYHOC WH()OPMAITMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3IUYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTHUH, TOHUMaHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BO3MOKHOCTEH W OTpaHUUICHUS
MPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIIEKTa B PA3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre perraeMbIX 3a7ad MAaIIMHHOTO OOYyYCHHS
(pacrio3HaBaHusl, KJIacCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HCMONB30BaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHH B Pa3IMYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM
Ne n/n Kontpoabubie Ipaktnueckue (uuppoBbie)
NMPOrpamMMbI Bcero
pPadoThI padoThI oOpa3oBaTe/ibHbIE
pecypcbl
Paszgea 1. lndpoBasi rpaMOTHOCTD
11 Komibprotep - yHHBEpCanbHOE yCTPOUCTBO 6
' 00pabOTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHne
1.3 KomnbrotepHsie cetu
1.4 HNudopmanronHas 6€301macHOCTh 2
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
IIpencraBnenne napoOpMaIn B
2.1 P op 19 2
KOMIIBIOTEpE
22 OcHOBBI anreOpbl JOTUKU 14 1
2.3 KomnbrotepHas apudmernka 7 1
Hroro no pazgeny 40
Pa3nes 3. Aropur™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBenenue B mporpaMMupoBaHue 16 0.5
32 BcenomorarenbHble aaropuTMbl
3.3 YuciieHHbIe METOJIBI
34 AAropuT™MbI 00pabOTKH CUMBOJIBHBIX 5 |

JaHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznean 4. UnopMaumoHHble TEXHOJIOTUH
4.1 OO0paboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus3 JaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne n/n Kontpoabubie Ipakruueckue (undposbie)
MPOrpamMmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
11 Nudopmanus u nHGopMarmoHHbIe 10 )5
IPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpoOBaHue
2.1 DJIEMEHTHI TEOPUHU AITOPUTMOB 6 1
22 ANTOpPUTMBI U CTPYKTYPBI JAHHBIX 28 10
)3 OcHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO 16 45
IpOTrpaMMUPOBAHUS
Hroro no pazgeny 50
Paznen 3. UndopMannoHHbIE TEXHOJIOTHHT
31 Kommnsrorepro-maremaTudeckoe 3 ’
' MOJIEJTMPOBAaHUE
3.2 ba3bl qaHHbBIX 10 4
33 Be6-caiiTh 14 4
34 Kommprorepnas rpaduxa 3.5
3.5 3D-MonenupoBanue 3
Uroro no pazgeny 48
PesepBHOE Bpems 20
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 0 36.5




ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

TpeOoBaHust TEXHUKH 0€30MaCHOCTU U
TUTHUEHBI IPH paboTe C KOMITbIOTEpaMU U
JIPYTUMU KOMIIOHEHTaMU UG POBOTO
OKPYKCHHUS

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[TpuHUMIBI pabOTHI KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH JaHHBIMU C ITOMOIILIO IIIHH.
KonTtposnepsl BHEIIHUX YCTPOMCTB

ABTOMaTHUYECKOE BHITIOJHEHUE nporpaMmaI

MPOIIECCOPOM

OmnepaTuBHas, TOCTOSTHHAS U
JOJITOBpeMeHHas naMsATb. KoHTposutepsl
BHEIHUX yCTpOHCTB. IIpsamoit noctym k
aMsATH

COBpeMeHHBIe KOMITBIOTCPHBIC
TEXHOJIOTUHU

ITporpammHoe oOecrieueHue
KOMIIBIOTEPOB, KOMITBIOTEPHBIX CHCTEM H
MOOUJIBHBIX YCTPOICTB

CucreMHOE ITporpaMMHOE 00ecIeYeHHeE.
OmnepanoHHbIE CUCTEMBI




Yrunutsl. [[paiiBepbl yCTPOUCTB.

? [TapannensHOE MPOrpaMMUpPOBaHHUE

10 WHcTannsanus 1 1enHCTaIUISIIUs
IIPOrpaMMHOT0 00ecreueHus
@aiinoBble cuctemsl. [IpuHIAIIBI

1 pa3MeleHust 1 UMEHOBaHUA (DailioB B
nonroBpeMeHHON namsaTh. [1[abnoubr mist
onucaHus rpymni ¢aiion
3akoHognarenscTBO Poccuiickoit

12 ®denepanuu B 00J1aCTH MPOTPAMMHOTO
o0ecrnieueHns U JaHHBIX
[IpyHIMIIBI TOCTPOEHUS U aNllapaTHbIE

13 KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
CereBble MPOTOKOJIBI

14 Cerp UHTEpHET

15 Paznenenne IP-cetn Ha moaceTn ¢
IIOMOIIBIO MAaCOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Buns! nestensHoctr B cetn IHTEpHET.

17 Cepsucel MHTepHeTa. ['ocynapcTBeHHBIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 Nudopmanmonnas 6€30macHOCTh

19 BpenonocHsle nporpamMmmHoe o0ecredeHre
U METOJ1bl OOpPBHOBI ¢ HUM

20 [IpakTnueckast pabota 1o Teme
"AHTHBUPYCHBIE IPOrPaMMBbI"

21 Opranu3zanus JMYHOTO apXHUBa

nHpopmanuu. PezepBHoe KonupoBaHue.




22

Hap OJIbHAs 3alldTa apXruBa

[u¢poBanune JaHHBIX

23

24

Anroput™m mmdpoanus RSA.
Creranorpadus

[IpakTuueckas pabota 1o Teme
"[lludpoBanue 1aHHBIX"

25

Wudopmanus, 1aHHbIC ¥ 3HAHUS.
WudopmanroHHbIe TPOIECCH B TPUPO/IE,
TEXHUKE U 00ILeCTBe

26

HenpepriBHbBIE U TUCKPETHBIE BETUUUHBI U
curHasibl. Heo0X01MMoCTh TUCKpeTH3auu
nHbOpMaNuy, peTHa3HAYCHHON IS
XpaHeHus, nepeaadn U o0paboTKu B
IU(POBBIX CUCTEMAX

27

JIBonuHOE KoMpoBaHue. PaBHOMEpHBIE 1
HEepaBHOMEpPHBIE KOJIbI. JlekomupoBaHue
COOOIIEHHH, 3alUCAHHBIX C IIOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

28

29

30

Ycnosue @ano. IloctpoeHne 0AHO3HAYHO
JIEKOIUPYEMBIX KOJIOB C TOMOIIBIO I€pEBa.
I'pad An. A. MapkoBa

EnuHuis n3smepeHust KoJauyecTBa
nHpopmanuu. AndaBUTHBIN MOAXOI K
OLIEHKE KOJIM4ecTBa MH(pOopMaluu

CucreMbl CUHCIICHUS

31

32

[TepeBon uncen U3 OAHON CUCTEMBI
CUHCJIEHUS B IPYI'YIO

I[BOI/I‘{Ha}I, BOCbMCpHUYHAA U




33

meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHU A,
CBsA3b MCXKIY HUMHU

HBOI/I‘IHaH, BOCBMEpHUYHAA U

meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHUAA,
CBs3b MCXKIY HUMU

34

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHAAuaTCpuiIHasA CUCTCMbI CUUCIICHU A,
CB3b MCXKIY HUMHU

35

36

37

ApudmeTrdeckue ornepanuu B
MO3UITMOHHBIX CUCTEMaX CUHCIICHUS

TpOI/IqHaH YpaBHOBCUICHHAA CUCTEMA
CUHUCIICHUA

I[BOI/ILIHO-Z[GCSITI/ILIHaH CucCTeéMa CHUCJIICHUA

38
39

KO,I[I/IpOBaHI/Ie TCKCTOB

PactpoBoe konupoBaHue U300paxeHHi

40

41

42

43

[IpakTnueckas pabota 1o Teme
"Jluckperusanus rpapuueckoin
uHpopmanun"

I[BeToBBIE MOZENH. BekTOpHOE
KoaupoBanue. @opmartsl (haitnos.
Tpéxmepnas rpaduka. @paxranbHas
rpaduka

Koauposanue 3Byka. Ouenka
MH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPY 33JaHHBIX YaCTOTE
JUCKPETU3AINH U Pa3psIIHOCTH
KOJMPOBaHUs

[IpakTuyeckas pabora o Teme




44

" luckpeTrur3aus 3ByKOBOW nHpopMaru'"

OcHOBBI anreOpsl JIOTUKU

45

46

47

Jlornueckue oneparuu. Tabauibl
UCTUHHOCTH

Jlornueckue BelpakeHus. Jlornueckue
TOXaecTBa. Jloka3aTenbCTBO JJOTHUYECKUX
TOXIECTB C [IOMOIIBI0 TA0IUIl HICTUHHOCTHA

[IpakTnueckas padbota 1o Teme

«HOCTpOCHI/IC H aHaJInu3 Ta6J'II/H_[
HCTUHHOCTHU B TaOJIUYHOM mpoueccope»

48

49

50

Jlormueckue Oorcpanyru 1 OoIcpannn Halq
MHOXKECTBaMH

Jloruueckue OIICpanru U OIICPalvi Hal
MHOXCECTBAMU

3aKOHEBI anre6pbl JIOTUKHU. DKBHUBAJCHTHHIC
Hp606pa3OBaHI/I$I JOTHUYCCKUX Bpra)I(eHI/Iﬁ

51

52

53

54

Jlornueckne YpaBHCHHA U CUCTEMBI
YpaBHEHUU

Jlornueckue GyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMUYECKHUX
(GYHKIUHI OT KOJIMYECTBA apIyMEHTOB.
[TonHbIe cucTEMBI TOTMUECKUX (QYHKIUI

Kanonnueckue opMbl TOrHYECKHX
BbIpakeHUI1. COBEpIIICHHbBIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJbHbIEe (POPMBI, AITOPUTMBI UX
MTOCTPOEHHUSI 110 TaOIHIIE HCTUHHOCTH

Jloruueckue 3J1€MEHTHI B COCTaBe




55

KOMIIBIOTEPA

Tpurrep. Cymmarop. MHoOropa3psiaHbii
CyMMAarop

56

57

58

59

60

[TocTpoeHune cxem Ha JTIOTHUYECKUX
3JIEMEHTaX. 3alKch JOTUYECKOTIO
BBIPAKCHUS 110 JIOTHYECKOU CXeMe

MHuKpocXeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBienue HebIX YUCEN B TAMSATH
KoMIibtoTepa. OrpaHnYeHHOCTh AMAana3oHa
qycell IPU OTPAaHHUYEHUHU KOJIMYEeCTBa
paspsaoB. [lepenonnenue pa3psaaHoit
CETKH

be33nakoBbIe U 3HAKOBBIC JTAaHHBIE.
3HaKOBBIN OUT. JIBOMYHBIH
JIOTIOJIHUTEIBHBIN KOJI OTPULATEIIbHBIX
YHCEN

[ToGuTOBBIC JTOTUYECKUE OTIEPAITIH.

Jlornueckuit, apudmernueckuit u
LUKJIMYECKUH CIABUTH

61

62

63

[Iudposanue ¢ mOMOLIbI0 TOOUTOBOMN
onepauuu «uckiovaromiee UM
[IpeacraBnenue u XxpaHeHUEe B MAMSITH
KOMIThIOTEpA BEIIECTBEHHBIX YHCENT

Brinmonsenue onepauﬂﬁ C BCEIICCTBCHHBIMHA
YuCJIaMH, HAKOIIJICHUC OIIMOOK npu
BBIYHCIICHUAX

64

[IpakTuueckas pabora no teme «M3yuenue




mopaspAAHOro MalilMHHOI'O NpEACTaBJICHUA
OCJIbIX U BEICCTBCHHBIX YHUCCII»

65 AHaJIi3 aJropuTMOB 1
Oransl pelieHus 3a1a4 Ha KOMIIbIOTEPE.

66 NHcTpymeHTanbHbIE CPEACTBA: 1
TPAHCIATOP, OTIATYUK, TPOPUIUPOBIIUK
Cpena nporpamMmmupoBanust. Kommumsius

67 Y MHTEPIIPETALHS TPOTPAMM. |
Bupryansasle Mammebl. THTErprpOoBanHas
cpena pa3paboTKu

68 Meto/ibl OTJIAIKK TPOTPaMM 1

69 Turmsl IepeMeHHBIX B SI3BIKE |
MIPOrPaMMHUPOBAHHUS

70 O06paboTKa LETbIX YUCEIT 1

71 O0paboTka BELIECTBEHHBIX YHCEI 1

72 CrnyyaiiHble U TICEBIOCITYYaliHbIE YnCIa 1

73 Bersnenus. CnoxHble ycI0BUS 1

74 [uxsl ¢ ycnoBueM 1
[{uKIIBI 110 IEpEMEHHOM.

75 B3aumo3zameHs1eMOCTh pa3InyHbIX BUI0B 1
IIUKIIOB

76 O6paboTka HaTypaTLHBIX YHUCET C 1
HCIOJIb30BaHUEM ITUKJIOB
HaxoxneHne BceX mpOCThIX YHCEN B

77 3alaHHOM nuana3one [Ipaktuueckas ! 0.5
pabota no Teme «Perienue 3a1a4 METOJI0M '
nepedopar»

78 WNuBapuaHT nukia 1




79

JIoKyMeHTHpOBaHUE MPOTrpamMmm

O06paboTka JaHHBIX, XPAHSIIUXCS B

80 .
(aiimax

81 PazOuenue 3agaun Ha OA3a/1a4H
Vcnonb30BaHue cTaHAapTHOM OMOIMOTEKH

2 A3blKa IporpaMmupoBanust. [logkinrouenue
OUOIMOTEK MOAIIPOrPaMM CTOPOHHUX
IIPOU3BOUTENIEH

83 [Toanporpammsl (Tpoueaypsl U ¢ YHKITUHN)

84 [TomnporpamMmel (iponeypsl ¥ (pyHKITHH)

g5 IIpakTryeckas pabora o Teme
"PazpaboTka moamnporpamm"
Pexypcust. PekypcuBHble 00BEKTHI

26 (ppakransl). PekypcuBHbIE pOLIENYpPHI U
¢bynkuuu. Mcnons3oBaHue cTeka s
OpraHU3alK PEKYPCUBHBIX BBI30BOB

g7 [IpakTnueckast pabota 1o Teme
"PexkypcuBHBIE TOATPOrpaMMBbI"

33 MoaynbHBIN IPUHLUII IOCTPOCHUS
porpamMm

89 YucneHHble METOIbI

90 [IpakTnueckast pabota 1o Teme
«HucneHHOoe peleHne YpaBHEHU

91 Hcnonb30BaHue TMCKPETU3ALUH B
BBIUUCIIUTENBHBIX 3a/1a4ax
[IpakTnueckas pabota 1o Teme

92 «[IpubmmxEHHOE BRIYUCIICHUE JTJIUH

KPUBBIX U IUIOIIAAEH GUTyp»




93

94

95

[IpakTrueckas padota nmo teme «llouck
MakcuMyMma (MUHUMYMa) (QyHKIIUN

O6paboTka CUMBOJIBHBIX JIaHHBIX.
AJTOpUTMBI 00pPaOOTKH CHMBOJIBHBIX
CTPOK: MOJCYET KOJUYECTBA MOSIBICHUN
CHUMBOJIA B CTPOKE

AnropuT™MBI 00paOOTKH CUMBOJIBHBIX

CTpPOK: pa30HeHne CTPOKU Ha CIIOBA MO
MPOOEIBbHBIM CUMBOJIAM

96

Anroput™bl 00pab0OTKH CUMBOJIBHBIX
CTPOK: IIOMCK IIOJCTPOKU BHYTPH TaHHOH
CTPOKH; 3aMEHA HAlICHHOM NIOJCTPOKHU Ha

JIPYTYIO CTPOKY

97

[IpakTnueckas padbora 1o Teme
"O06paboTKa CTPOK C UCTIOJIH30BAHUEM
(GyHKIUI cTaHJapTHOM OMOJIMOTEKH SI3bIKA
MporpaMMUpoBaHus"

98

99

['enepanus ciioB B 3a1aHHOM aji(haBUTE
MaccHuBBI ¥ TOCHEN0BATEILHOCTH YHCE.

[IpakTuueckas pabota 1mo Teme
"3amnonuenue maccusa'

0.5

100

101

102

O060011EHHbIE XapaKTEePUCTUKN MacCHBa

JInHEeMHbBIN MONCK 3aJJaHHOT0 3HAUCHUS B
Maccuse. [IpakTudeckas paboTa o Teme
"JInHetHBIA TONCK 3aJaHHOTO 3HAYEHHS B
maccube"

[IpakTuueckas padora no Teme "[louck
MHHUMAJIBHOTO (MaKCUMaJILHOTO)

0.5




3JIEMEHTA B YUCJIOBOM Maccuse"

CopTupoBKa 0JJHOMEPHOTO MacCHBA.
[IpocTeie METOIbI COPTUPOBKH.

103 1 0.5
[IpakTrueckas padota mo Teme "IIpocTeie
METO/Ibl COPTUPOBKH Maccupa'
CoptupoBka ciusinueM. beictpas

104 COpPTHPOBKA MaccuBa (aJIrOpUTM | 0.5
QuickSort). ITpakTrueckas padota 1mo Teme '
"BricTpas copTupoBKa MaccuBa"
JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM

105 MmaccuBe. [Ipaktuueckas pabora 1o reme 1 0.5
" JIBOMYHBINA MOUCK"

106 JIByMepHbIE MaCCUBBI (MaTpPHULIbI) 1

107 AAroputMsl 00pabOTKH MaTPHIL 1

108 Pemenue 3aauy ananm3a JaHHBIX 1

109 CpencTBa TEKCTOBOrO Ipolieccopa 1

110 KomnberorepHas BEpcTKa TEKCTa 1
[IpakTryeckas padota no Teme "Bépcrka

111 JIOKYMEHTOB C MaTeéMaTUYECKUMHU 1 1
dbopmynamu"

112 NHCcTpyMEHTHI peLieH3UPOBAHUS 1

113 [IpakTnueckast pabota 1o Teme 1 1
"MHOrocTpaHu4YHbIE JOKYMEHTHI"
Oo6naunblie cepBuchl. KomiekTuBHast

114 pabota ¢ nokymeHntamu. [IpakTuueckas | 0.5
pabota o Teme "KomnexktuBHas padota ¢ .
JIOKyMEeHTaMu"

115 AHamu3 ganHbIx. boiapime naHnHble 1




116

117

MarmmaHoe oOydeHue

AHanu3 JaHHBIX ¢ TOMOMIBIO 3JIEKTPOHHBIX
TalJInI

118

119

[IpakTruyeckas padora o reme "AHanus
JAHHBIX C MOMOIIIBIO AIEKTPOHHBIX
prlavng

[TocTpoenue rpadgukoB QyHKIIHIA.
[IpakTuueckas padbota 1o Teme
"HarnsaHoe nipeacTaBieHue pe3yabTaToB
CTaTUCTHYECKON 00pabOTKU JaHHBIX B
BUJIC TMarpaMM CPEICTBAMH PElaKkTopa
ANEKTPOHHBIX Tabnui"

0.5

120

121

122

123

Jlunun tpenna. Ilpaktuueckas padota o
teme "[logbOop nuHUK TpeHIA,
MIPOrHO3UpOBaHuEe"

ITon6op mapamerpa. [IpakTuueckas padbota
1o TeMe "UncieHHoe peleHne ypaBHEHUM
C TIOMOIIBIO TOI00pa mapameTpa”
OnTumu3anus Kak MOMCK HAWITy4IIero
pELIEHNs B 3a/JaHHBIX YCIOBHSIX.
[IpakTryeckas pabora no teme "Pemenne
3a]1a4 ONTUMHU3ALUHU C IOMOIIBIO
ANEKTPOHHBIX Tabnui"

PesepBHOE Bpems

0.5

0.5

0.5

124
125

PesepBHOE Bpems

PesepBHOE Bpems

126
127

PesepBHOe Bpems

PesepBHOE Bpems

— | | | |




128 PesepBHOE Bpems 1
129 PesepBHoe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHoe Bpems 1
133 PesepBHOE Bpems 1
134 PeszepBHOe Bpemst 1
135 PesepBHOE Bpems 1
136 PeszepBHOe Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 136 215

I[TPOTPAMME




11 KJIACC

KosnuuyectBo 4yacos DJIEeKTPOHHBIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakrnyeckue fl[3yqennﬂ :)Iﬁlil:lllOBaTeﬂbHLIe
padoThI padoThI pecypesI
KonugectBo nnpopmarnmu 1
2 AJITOPUTMBI CKaTUs TAaHHBIX 1
Anroputm Xaddpmana 1
[IpakTuueckas pabora no teme "Cixkatue
4 J@HHBIX C IIOMOLIBIO AITOPUTMA 1 1
Xadpdpmana"
5 Anroputm LZW 1
AJTOpUTMBI CKATHS TaHHBIX C TIOTEPSIMHU.
6 [IpakTuueckas pabora no teme "Cixkatue | 0.5
naHHbIX ¢ otepsamu (anroputMsl JPEG, '
MP3)"
CkopocTb nepeiauu JaHHBIX 1
[TomexoycToNYuBbBIE KOJBI 1
9 [IpakTnueckas pabota 1o Teme | |
"[TomexoycTroitunBbie KOIBI"
Cucrempl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3aumo/eiictBue. CucTeMHbIN 3P QexT. 1
VYnpasienue Kkak UHQOPMALMOHHBIN
nporiecc. OOpaTHas CBS3b
11 Mogenu 1 MOJETMpPOBaHKUE 1
12 I'pader 1
13 Pemienue 3a1au ¢ momouisio rpagos 1




14 HepeBbs

15 OCHOBBI TEOPUH UTP
[IpakTrueckas padota mo teme "Ilonck

16 BBIMIPBILTHONW CTPATEruu B UTPE C IOJHON
uHpopmanuein"

17 CpenctBa HCKYCCTBEHHOTO MHTEIIJICKTA

13 [IpakTuyeckas padora no Teme "Cpencraa
HCKYCCTBEHHOI'O MHTEIeKTa"
dopManuzanus NOHITHS AITOPUTMA.

19 Mammuna TrroprHra Kak yHuBepcaibHas
Mozelb BeluucieHuil. Teznc Yépua—
Trropunra
[IpakTuueckas pabota mo Teme

20 "CocraBiieHH€e POCTOM MPOTPaMMBbI IS
MamHbl Teropunra"

21 Mamuna ITocra

22 Hopwmanshsie anropugmel Mapkosa
ANTOpUTMUYECKN HEPA3PEIINMBIE 3a/1a4H.

23 3anavya octaHoBa. HEBO3MOXKHOCTH
aBTOMATUYECKOM OTJIAJKU IIPOrpaMM

24 Co>XHOCTh BBIYUCIICHUHN
[Torck mpoCTHIX YKces B 3aJaHHOM

25 JIMara3oHe ¢ MOMOIIBIO AITOPUTMA
«pemeto Dparochera

26 [IpakTruyeckas padora no Teme "[lonck
IIPOCTBIX YHUCEN B 33JaHHOM JlMana3zoHe"

7 MHoropa3psiiHbIe LeNIble YUCIa, 3aJa4u

JUTMHHON apu(METUKH




28

29

30

IIpakTryeckas pabora no Teme
"Peanu3zanus BEIYMCIEHUN C
MHOT0pa3psIHbIMH yuciaMu"

CrnoBapu (accolMaTUBHBIC MACCUBBI,
OTOOpaKEeHHMS ). XAI-TaOIUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CIIOBapsl 1711 3aIaHHOTO TEKCTa
[IpakTuyeckas paborta 1o Teme

"[TocTpoenue andaBUTHO-YACTOTHOTO
crioBaps Jyis 3aIaHHOTO TekcTa"

31

AHanmm3 TeKcTa Ha €CTCCTBCHHOM S3BIKE.
Brigenenune mocneaoBaTeIbHOCTEH IO
H_Ia6J'IOHy. Perynﬂprle BBIPAKCHUA.
YacToTHBIN aHAIN3

32

33

34

[IpakTnueckas pabora no teme "AHnanus
TEKCTa Ha €CTECTBEHHOM sI3bIKe"

Creku. AHanM3 NPaBUIBHOCTH CKOOOYHOTO
BBIpAKCHUS

Brruucnenue apudmernueckoro
BBIPQ)XEHUS, 3aIMCAHHOTO B MOCT(PUKCHOMN

dbopme

35

[IpakTnueckast pabota 1o Teme
"Boruncnenue apupmMeTunyeckoro
BBIP)XEHUS, 3aIMCAHHOTO B MOCT(PUKCHOMN

dbopme"

36

37

Ouepenu. Mcnonb30Banue ouepenu st
BpeMeHHOFO XpaHeHI/ISI JTAHHBIX

[IpakTuyeckas pabora o Teme




38

39

"Ucnonb3oBanue ouepenn"

epeBbs. Peanusanus nepeBa ¢ TOMOUIBIO
CCBUIOYHBIX CTPYKTYp. [IBoruHbBIC
(6unapusbie) nepesbs. [locTpoeHue nepesa
IUTsL 33JJAHHOTO apr(PMETHIECKOTO
BBIpKCHUS

[IpakTuyeckas pabora o Teme
"Hcnosb3oBaHue AepEBbEB IS
BBIYUCIICHHS apU(PMETHICCKUX
BbIpaKeHU"

40

PekypcuBHBIC aJITOPUTMBI 00X0/1a JiepeBa.
Hcnonb30BaHue CTEKA M OUCPEIH JUIS
o0xoma nepena

41

42

43

44

PexypcuBHBIE anTOpuTMBI 00X0/a ACpeBa.
Vcnonp30BaHne cTeka U O9epeIu ISt
o0xo/a iepena

Anroputmsl Ha Tpadax. [locTpoenue
MUHHMAaJILHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

O6xon rpada B rmyouny. O6xox rpada B
HMIAPUHY

KonndecTBo pa3imuyHbIX MyTeH MEXITy
BEpLIMHAMU OPHUEHTUPOBAHHOTO
alMKJINYeCKOro rpaga

45

46

Asroput™ JIeHKCTpHI.

[IpakTruyeckas pabora o Teme
"BbIunciienue JUIMHBI KpaTyauiero nyTu




47

MEXy BepIIiHaMHu rpada (aJIroputm
HeiixcTpsbr)”

Anroputm @rnoitga—Y opiamia

48

49

50

51

3aiauu, peraeMble ¢ TOMOILbIO
ANHAMHUYCCKOI'0 IMIpOorpaMMHUpPOBaHMA:
BBIUUCIIEHUE PEKYPCUBHBIX ()YHKIIUN

IIpakTryeckas pabora o Teme
"Bprunciienue peKypcuBHBIX (DYHKIIMH C
MIOMOUIBIO JUHAMUYECKOTO
IIporpaMMupoBaHus”

3azauu, pemaeMble ¢ IOMOLIBIO
JUHAMHYECKOI0 IPOrPaMMHUPOBAHHSA:
IIOJCYET KOJIMYECTBA BAPUAHTOB

[IpakTrueckas padota nmo teme "llomcuér

KOJIMYECTBA BAPUAHTOB C IIOMOILBIO
JMHAMUYECKOT0 MPOorpaMMHpOBaHus"

52

3aiauu, pemraeMbple ¢ TOMOIIBIO
ANMHAMHUYCCKOI'0 IMMpOorpaMMHUpPOBaHU:
3a/la4 ONTUMH3AIUU

53

54

55

[TonsTHE 0 mapagurmax
nporpammupoBanus. O030p S3BIKOB
MIPOrpaMMHUPOBAHHUS

[Tonatue 06 0OBEKTHO-OPHUEHTUPOBAHHOM
MPOrpaMMHPOBAHUN

O0BbekTsI U Kiacchl. CBOMCTBA U METOIBI
00BEKTOB

56
57

OOBbEKTHO-OPUEHTUPOBAHHBIN aHAIIN3

[IpakTuyeckas pabora o Teme




"Hcnoip30BaHle TOTOBEIX KJIACCOB B
nporpamme”

Pa3paboTka nporpamMM Ha OCHOBE

>8 00BEKTHO-OPUEHTUPOBAHHOTO MOIX0/1a
[TpakTuueckas pabota "Pa3paborka

59 IIPOCTOM MPOTrpaMMBbl C UCIIOJIb30BAHUEM 1
KJ1accoB"
Wukancynauus. [Ipaktuueckas padota no

60 teme "Pa3paboTka Kiacca, uCIOJIb3YIOIIETro 0.5
WHKaNCyJsuo"

61 Hacnenosanue. [Tomumopduszm

& [IpakTnueckas padbota 1o Teme |
"Pa3paboTka uepapxuu Kiaccon"
Cpenbl ObICTPOI pa3pabOTKU MPOTpPaMM.

63 [IpoexTupoBanue nurepdeiica
10JIb30BATENS

64 ITpoexTupoBanue uHTEpdeiica
MI0JIb30BATENS

65 Vcnonp30BaHuE TOTOBBIX YIIPABIISIEMBIX
3JIEMEHTOB JUJIs TIOCTPOEHUs MHTepdetica
[IpakTnueckas pabota 1o Teme

66 "Pa3paboTka nporpaMmsl ¢ rpaguueckum 1
unrepdeiicom”

67 W3yuenune BTOpoOro si3bIka
IPOrpaMMHUPOBAHUS

63 N3yuenne BTOpOro s3pIka
IPOrpaMMHUPOBAHUS

69 Dranbl KOMIIBIOTEPHO-MaTEMaTHYECKOTO




70

MOACIINPOBAHUSA

Jluckperusaius Ipu MaTeMaTH4eCKOM
MOJICTTUPOBAHUH HEMIPEPHIBHBIX MTPOILIECCOB.
MoaenupoBaHue IBUKEHUS

71

72

73

74

[IpakTruyeckas pabora 1o Teme
"MopenupoBaHue JBUKEHUS"

MopenupoBaHue OHOIOTUIECKUX CHCTEM.
[IpakTnueckas pabota 1o Teme
"MonenupoBaHue OMOJIOTHYECKUX crcTeM"

MaremaTudecKkue MOJIEIN B DKOHOMUKE.
BreruucnurenbHbIe OKCIICPUMCHTEI C
MOACIAMHA

BepositHocTHBIE MOAEenu. [IpakTueckas
pabora o Teme "MMuTanmoHHoe
MOJIEJTMPOBAHUE C TIOMOIIBI0 METOIA
Mounre-Kapno"

0.5

0.5

75

KomnproTepHoe MoAenMpoOBaHNUE CUCTEM
YIIPaBJICHUS

76
77

O06paboTka pe3yabTaToOB SKCIIEPUMEHTA

TabnuuHble (pensiruoHHbIe) 0a3bl TaHHBIX

78

[Touck, coprupoBka U GUIbTpaLMs
TaHHBIX. 3alpOCHl Ha BEIOOPKY JaHHBIX.
3anpockl ¢ mapaMmerpamMu. Beraucisiembie
T0JIS B 3a1pocax

79

80

[IpakTryeckas pabdora no reme "Pabora ¢
roToBoi 0a30ii JaHHBIX"

MHoroTabauuHble 6a3bl JaHHBIX. THITBI
CBsi3el Mexay Tabnunamu. Buemnuit




KJIIOY. I_IGJ'IOCTHOCTI) 0asnl JaHHBIX

[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTaOJINYHOM Oa3bI
TaHHBIX"

20 3ampockl K MHOTOTA0IMYHEIM 0azam
JTAHHBIX

23 [IpakTrueckas padoTa mo Teme "3anpockl K
MHOTOTA0IMYHOM 0aze JTaHHBIX"

84 SA3bik ynpasienus JaHHbiMA SQL
[IpakTuueckas pabota 1o Teme

85 "VrpaBneHue JaHHBIMH C IIOMOIIBIO SA3bIKa
SQL"

26 Hepensiumonnsie 6a3bl JaHHBIX.
DKCTepTHbIE CUCTEMBI

87 HNHTepHeT-Ipr1oKeHus
[TonsiTHE O CEpBEPHON M KIMEHTCKON

88 qacTsax caiita. TeXHONOrusl «KJIUEHT —
cepBep», € JOCTOMHCTBA U HEJIOCTATKU

89 OcHogsl s13p1ka HTML

90 [IpakTuueckas padora no teme "Coznanue
TEKCTOBOU BeO-CTpaHUIIBI"

91 Ocnogsr s13p1ka HTML

92 OcHoBgsl s13p1ka HTML
[IpakTuueckas pabora no teme "Coznanue

93 Be0-CTpaHUIIbI, BKIIOYAIOIIEH
MYJIbTUMEANIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BU/I€0)"

94 OcHoBbI KackaHBIX TaOauI cTriiei (CSS)




[IpakTuueckas pabota 1o Teme

95 "OdopmiieHuE CTpaHUIIBI C TOMOIIBIO 1
KaCKaJHbBIX TaOIHIl CTHIICH"

96 Cuenapuu Ha si3bike JavaScript

97 Cuenapun Ha si3p1ke JavaScript

98 ®opmbl Ha BeO-CTpaHULIE

99 [IpakTuyeckas padora o Teme "O6paboTKa 1
TaHHBIX Gpopm"

100 Pa3memenue Beb6-caiitoB. Yciyra
XOCTHHTA. 3arpy3ka (ailyioB Ha CalT
KanpupoBanue. McnpaBnenue

101 nepcnekTuBsl. ['ucrorpamma. Koppekuus
YPOBHEH, KOPPEKLUs 1IBETA.
ObecrBeunBaHue LBETHBIX U300pakeHUI
BBoa nzobpaxkeHuil ¢ UCIONIb30BaHUEM

102 Pa3IUYHBIX HUPPOBBIX YCTPOUCTB. 0.5
[IpakTryeckas padota no Teme "O6paboTka .
¢ poBeIx Gortorpagpuit”
Peryms. Pabota ¢ obnactsimu. @uibTpsl.

103 [IpakTryeckas pabora no Teme "Peryuib 0.5
¢ poBeIx GoTtorpadpuit”
MHorocnoitable n3o0paxenus. TekcToBbie

104 cnon. Macka cnos. Kananel. CoxpaHnenue
BbIJIEJICHHOW 00JacTH

105 [IpakTuyeckas pabora o Teme :
"MHorocnoitable n300paxxeHus"

106 [ToaroroBka WiLTIOCTpAIHii 1715 BeO-CalTOB. 0.5

[IpakTuyeckas pabora o Teme




" AHUMHPOBAaHHbBIC N300paKeHUS"

Bekropnas rpaduka. Bexropuzamus

107 . 1
pacTpoBBIX N300pakeHU

108 [IpakTuyeckas padora no Teme "BekTopHas |
rpaguka"

109 H];?.I/IHI_[I/IHBI HOCTpOGI—{I/I}I U PEIAKTUPOBAHUS 1
TPEXMEPHBIX MOJIENEH

110 [IpakTuueckas padota no treme "Co3nanue |
MPOCTBIX TPEXMEPHBIX MOAeeH"

111 Cerounsie Mogenu. Marepuabl 1

112 [IpakTuueckas pabora no teme "CeTouHble 1
Mozenu"

113 MonenrpoBaHu€ HCTOYHUKOB OCBEIICHHUS. |
Kamepsr

114 [IpakTryeckas pabora o Teme 1
"Pennepunr"

115 AnnutuBHbIe TexHONOTUH (3D-pUHTEpPHI) 1

116 [TonsTne o BI:IpTyanLHoﬁ peanbHOCTH U 1
JIOTIOJTHEHHOM pealbHOCTH

117 PesepBHOE Bpems 1

118 PesepBHoe Bpems 1

119 PesepBHOE Bpems 1

120 PesepBHOE Bpemst 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpemst 1

123 PesepBHOe Bpemst 1

124 PesepBHOE Bpems 1




125 PesepBHOE Bpems 1
126 PesepBHoe Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHoe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHoe Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHoOe Bpemst 1
134 PesepBHOE Bpems 1
135 PeszepBHoe Bpemst 1
136 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

[NPOTPAMME




IPOBEPSIEMBIE HA EI'D I10 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namv (nonumams)

1.1

[ToHnMaHWe OCHOBHBIX NPUHIUIIOB YCTPOHCTBA M (PYHKIIMOHHUPOBAHHUS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOWMIBHBIX KOMITBIOTEPOB; TEHICHIIHMA
Pa3BUTUS KOMITBIOTEPHBIX TEXHOJOTHH; BJIaJCHHE HaBBIKAMH pPabOTHI C
OIEPAllMOHHBIMU CHUCTEMaMHd M OCHOBHBIMH BHAAaMH IPOTPAMMHOTO
obecrieyeHnss JUIsI  peHICHWsT y4eOHBIX 3agad 1O  BHIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPHUHLMIAX OpraHU3allUd U

Q)YHKHI/IOHI/IPOB&HI/IH KOMIIBIOTCPHBIX ceTen

1.3

ITormmanne OCHOBHBIX MNPUHOUIIOB JUCKPETU3AllUKU Pa3JINYHBIX BHUIOB

uHpopMaun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPaOOTKH YMCIOBOW M TEKCTOBOM
uHpopMaluuy (3alMCh 4YMCEN B MO3UIHOHHONW CHCTEME CUYHMCIEHHUS,
JEIUMOCTb LIeJIbIX YHMCEN; HaX0XKJIEHUE BCEX MPOCTHIX YKCEN B 3a/laHHOM
Jvarna3one; o0paboTka MHOTOPAa3psSAHBIX LEJIBIX YHCEN, aHaIu3

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

1.5

3HaHue q)yHKHI/IOHaJ'H)HI)IC BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMH CBEJAEHUSMH O 0a3zax JaHHBIX, WX CTPYKTYPE,

CpeaACTBax CO3JaHUAd U pa60TLI C HUMH

1.7

ITonnMaHue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCIUICKTA B Pa3JIMYHBIX O6JI8.CT$IX; HaJIn4ue Hpe,[[CTaBJICHI/Iﬁ 00
HCIIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3INYIHBIX

npodeccuoHaNbHbIX chepax

1.8

Brmanenue TeopeTMHECKMM anmapaTtoM, IO3BOJIIOINIMM  OCYIIECTBIATH
IIPEJICTaBICHUE 3aJaHHOI0 HATYPAJbHOI'O YMCIIA B PA3JIMYHBIX CHCTEMAaX
CUMCJICHUS; BBIMOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAXKEHUH,
UCTIONB3Ysl 3aKOHBI anreOpbl JIOTHKH; OMPENeNsATh KpaT4allIuid MyTh BO
B3BEIICHHOM rpade M KOJMYECTBO MyTell MexX1y BeplIIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYEeCcKOoro rpada




Ymemo

2.1
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YMeHHe HCHOob30BaTh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJEIN st
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMIOJHATh AQHAJINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIMPOBAHUS;
OLICHMBATh aJIeKBaTHOCTh MOJEIM MOJCIUPYEMOMY OOBEKTYy WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOJAEIMPOBAHKS B HATJISTHOM BUE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 33/ladll  aHAU3a JaHHBIX
(mporHo3upoBaHUEe, KJaccupukanus, KJIaCTepH3alHs, aHamn3
OTKJIOHCHUH); TIOHUMATh IOCIIEA0BATEILHOCTh PEIICHHS 3ajad aHalln3a
JIAHHBIX: COOp MEPBUYHBIX JaHHBIX, OYMCTKA M OLICHKA KAa4eCTBa JaHHBIX,
BRIOOp ¥ (WJM) TIOCTPOCHHE MOJCIH, TNPeoOpa3oBaHUE IAHHBIX,

BU3yaJIn3allMd JaHHBIX, HHTCPHOPCTAlUA PE3YJIbTATOB

23

24

YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpadUIeCKUX
Y 3BYKOBBIX JIaHHBIX IIPH 33JaHHBIX ITapaMeTpax AUCKPETU3alnn. Y MEHHE
OIPENEIATh CPENHIO CKOPOCTb IIE€peladyd  JaHHBIX, OLIEHHUBATh
U3MEHEHHE BpEMEHHU Iepelauyd Ipu HU3MEHEHHH HH()OPMALMOHHOTO

00BbEMa TaHHBIX U XapaKTepUCTUK KaHaja CBsI3U

YMeHue CcTpouTh KO, OOECIEeYMBAIOUIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIIHIO0 JUTMHY COOOIIEHUs IPU N3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PEUNICHWH 3a7ad CBOMCTBA IMO3UIIMOHHOU
3allMCH YHUCEJI, aITOPUTMblI MOCTPOCHUS 3allMCH YHUCIA B TMO3UIHUOHHOW
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCia I10
CTPOKE, COJEpXKAalllell 3aluch ITOTO 4YUCiIa B MO3UIMOHHOM CHUCTEME
CUUCIIEHHSI C  3aJaHHBIM  OCHOBAaHHEM;  YMEHHME  BBINOJHSATH

apI/I(l)MeTI/I'-ICCKI/Ie orncpanyru B IIO3UIIUOHHBIX CUCTEMaX CYHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMax MO 3aJaHHOM  Talnwuie
UCTUHHOCTH; HCCIeloBaTb 00JacTb HCTHHHOCTH  BBICKa3bIBaHUS,

COACPKAIICTO MIEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

YMeHue pemath ajiropuTMUYECKUE 3aJaud, CBSI3aHHBIE C AaHATHU30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO MYTH MEXIy BEPIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3IMYHBIX IyTEH MEXAy BepITUHAMH

OPUEHTUPOBAHHOTO ALUKINYECKOro rpada)

2.8

YMeHHue UCIoNIb30BaTh ACPEBbS NIPU AHAIN3E U IIOCTPOSCHUU KOJOB M IS
IpeICTaBiIeHUs apu(METHUECKUX BBIPAKEHHUH, NpU peIIeHUH 3a/1ad
IIOMCKA U COPTHUPOBKH; YMEHHUE CTPOUTH ACPEBO WIPBHI IO 3aJaHHOMY
QITOPUTMY; pa3pabaThlBaTh U OOOCHOBBIBATh BBIUTPBILIHYKO CTPATETUIO

UTPBI
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2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIIOJIb30BAHUCM Ta6HI/IL[
TPACCUPOBKU; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCPA PE3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIINWX HUKJIbI, BETBIICHUA U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TaHHBIX

VYMeHue OIpeneNaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOMYHBIM IOMCK) W NPUBOAMTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU UId PCIICHUA OﬂHOfI 3aJa4u

2.11

Brnanenue yHUBEpCaIbHBIM  S3BIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu o 6a30BBIX
TUTAX JAHHBIX M CTPYKTypax IJaHHBIX; YMEHHE HCIOIb30BaTh OCHOBHBIE
VOPaBJISIIONIME  KOHCTPYKIIMH;  YMEHHE  OCYIIECTBJISATH  aHAIHU3
MPEIUIOKECHHOW ~ MPOrpaMMBI:  ONPENESITh  PE3YyJbTaThl  PaOOTHI
MIporpamMMbl MPH 3aJaHHBIX MCXOJHBIX JAHHBIX; OMPEICIATh, MPU KaKUX
UCXOJHBIX JIaHHBIX BO3MOXXHO TIOJNyYE€HUE YKa3aHHBIX pPE3yJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPhIE MOTYT NPHBECTH K OIMUOKe B paboTte
nporpamMmbl;  (OpMyNIHpPOBAaTH  MPEMIOKEHUS MO YJIYYIICHUIO

MporpaMMHOTO KOoa

2.12

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUISI MU3Y4YEHHUS  SI3bIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 0OPAOOTKH YHCEI, YUCIOBBIX MOCIEI0BATEIbHOCTEH
M MacCHBOB: IIPEJCTaBJI€HME YHWCIa B BUIAE HaboOpa MPOCTHIX
COMHOXMHTEJNEH; HaxX0XJIEeHHE MaKCUMalbHOW (MHUHUMaJIbHOM) LUpHI
HaTypaJIbHOTO YHCJa, 3alIUCAHHOTO B CUCTEME CUUCIIEHHS C OCHOBaHHUEM,
He mnpeBblmaonmM 10; BbluuClIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AIIEMEHTOB MaccHBa WJIM YHCJIOBOM MOCIEA0BATEIBHOCTH (CYMMBI,
MIPOM3BEECHUSI  CpPEAHEero  apu(@MeTHYecKoro, MHUHUMAIbHOTO H
MaKCHMaJIbHOTO 3JIEMEHTOB, KOJIMUYECTBA JJIEMEHTOB, YAOBIETBOPSIOLINX
3aJJaHHOMY YCJIOBHIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHHE
UCIIOJIb30BaTh B MpOrpaMMax JaHHbIE pPAa3IMYHBIX THUIOB C YYETOM
OrpaHMYEHUN Ha JMaNa3oH HMX BO3MOXHBIX 3HAUEHUH, NPUMEHSATH IpU
pELIEHNN 3a7a4d CTPYKTYpPbl JAHHBIX (CIUCKH, CIOBAapH, CTEKH, OYEPEH,
JIEpEeBbs1); MPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbBIE MOANPOTPaMMBbI IS
00pabOTKM YHMCIIOBBIX JaHHBIX U CUMBOJBHBIX CTPOK; UCIOJIb30BATH MPU
pa3paboTke nmporpamMm OUOIHOTEKU MOAMPOTPaAMM; YMEHHUE HCIIOIH30BaTh

CpEJICTBA OTJIAJKH IPOrPaMM B CPEZIe IPOIPaMMHUPOBAHHUS

2.13

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_H:I JJIsL aHaJln3a,

npeacTaBieHus M 00paOOTKH JAaHHBIX (BKJIOYas BBIOOP ONTHMAIBHOTO




peleHus, moadop JMHUM TPEHJA, PEHICHHE 33had IPOTHO3HPOBAHUSA);
YMEHHUE HCIOJb30BaTh TAOIUYHbIE (pENAIUOHHBIE) 0a3bl MaHHBIX H

CIIpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHM(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1

udposast rpaMOTHOCTH

1.1

1.2

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PacnpenenéHHHe

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

[IpyHUKIIBI MOCTPOEGHMS U annapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEil.
CereBbie mnportokonbl. Cerb HWurepHer. Appecanuss B cetu HHTepHer.
[Ipotokomnsr creka TCP/IP. Cucrema nomennsix umeH. Paznenenune IP-cetn Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

1.3

1.4

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. IIpuHIMIBI pa3MenIeHUs |
uMeHoBaHus (aitnoB B gonroBpeMeHHOW mnamstu. [llaGnoHsl g omnmcaHus
rpymi ¢aiinos

CkopocTp mepenaud  JaHHBIX. 3aBUCHUMOCTh  BPEMEHM  IepeJayd  OT

MH(}OPMaLIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

HIudpoanue aanHbIx. CUMMeTpUYHble U HecuMMeTpuuHble mUGpsl. [ndps
npocroit 3amensl. [udp Lezaps. udp Bukenepa. Anroputm mmdppoBaHus
RSA

1.6

2.1

Kozpl, nmo3Bossitonive 00HapyXUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenaye 1aHHbIX. PaccrostHne Xammunra. KonupoBaHue ¢ MOBTOpEHUEM OUTOB.

Konsr XsMmMuHTa
Teopetuueckrue 0CHOBBI HHPOPMATUKHI

JlBonuHoe  KoaupoBaHue. PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUHN, 3alTMCAaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJIOB.
VYcenosue ®ano. IlocTpoeHne OHO3HAYHO EKOAMPYEMBIX KOJOB C MOMOUIBIO

nepeBa

2.2

Teopernueckne mMoaAXoAbl K OIEHKE KoiuuecTBa uHGpopMauuu. EauHUIbI
U3MEpeHusi KonuuecTBa uHpopMmanuu. AnpaBUTHBI MOIXOA K OIECHKE
KonuyectBa HMH(pOpManuu. 3aKoH aJIUTUBHOCTH HH(opmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

2.3

Cuctembl cumcnenus. Pa3BépHyTas 3amuch ILETIBIX M JPOOHBIX YHCENT B
HO3UIIMOHHON cucTeMe cuucieHuss. CBONMCTBAa MO3UIIMOHHOM 3alHUCH YHCIIA:
KOJIMYECTBO IU(p B 3aIUCH, MPU3HAK JICTUMOCTH YUCIIa HA OCHOBAHUE CHUCTEMBI
CUUCJICHUS. AJIFOpI/ITM HepeBo,ua ICJI0T0 Ynciia u3 P—H‘-IHOfI CUCTEMBbI CUUCIICHUS

B JICCATUYHYIO. ANTOPUTM TepeBoja KOHEYHOH P-uuHON npolOu B AECATUUHYIO.
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2.5

AJropyuT™M MepeBojia LENOro Yucia U3 JIECITHYHOM CHCTEMbl cuucieHus B P-
nunyro. IlepeBox KoHewHOH aecsaTHuHOW Jpobu B P-munyro. JIBowuHas,
BOCBMEpUYHAs U NIECTHAALATEPUYHAs CUCTEMBI CUUCIICHUS, CBSI3b MEXAY HUMMU.
ApudmeTrueckue onepanuu B MO3UIMOHHBIX CUCTEMaX CUUCICHUS

TponuHas ypaBHOBEIIEHHAsI CUCTEMA CUUCIEHUA. [[BONYHO-/IecATUYHAs cCUCTEMA
CUMCIICHUS

Komuposanue tekcroB. Konmuposka ASCII. OgHoOaliTHbIe KOgupoBKU. CTaHmapT
UNICODE. Koauposka UTF-8. Ompenenenue wuHGOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOIICHUI

2.6

2.7

2.8

2.9

KomupoBanue n3o0paxenuii. Onenka nHGOPMaAIMOHHOTO 00bEMa TpaguuecKux
AAaHHBIX HIPU 3aJaHHBIX pa3pClICHUN U FJIY6I/IH€ KOOAWpOBaHHUA LBETA. HBGTOBBIG
monenu. KomupoBanue 3Byka. OneHka HH(GOpPMALMOHHOIO 00BbEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPECTU3AIUN U PpA3PAAHOCTH KOAUPOBAHUA

Anrebpa noruku. IloHsTtue BbicKa3biBaHMs. Bpicka3biBaTenbHble (OPMBI
(npenukatel). KBaHTOpHI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlormueckue ToxxaecTBa. Jlornyeckue onepannuy 1 onepanuy HaJ MHOXKECTBAMH.
3aKkoHBl anreOpbpl JIOTUKU. OKBHUBAJEHTHBIE IPeoOpa3oBaHUs JIOTMUECKUX
BBIpa)KEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPaBHEHU.

Jlormueckue (QyHKIUU. 3aBUCHUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTMUECKHUX
(GyHKIMH OT KOJTMYECTBAa apryMEHTOB.

Kanonnueckue (opMbl TOTHYECKUX BhIPaKEHHI

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC  HOPMAJIBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6m/1ue HCTUHHOCTHU

Jlornueckue »sIeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoeHne cxeM Ha JOTMYECKUX SJEMEHTax Mo
3aITaHHOMY JIOTHYECKOMY BBIPQKCHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS T10

JIOTUYECKOM cXeMe

2.10

2.11

Mopemu u wmonenupoBanue. llenmn monmenupoBaHus. AJEKBATHOCTh MOJETH
MOJIETTUPYEMOMY OOBEKTY WM mporeccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToOB MOJACTUPOBAHUS B BUIE, YAIOOHOM ISl BOCTIPUSTHUS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXeMBbI, TAOIUIBL, TPadUKH).

[IpeacraBnenue uenbIX 4YHCEN B NaMATH Kommbiorepa. OrpaHuue€HHOCTh
JUana3oHa 4YHcell MpH OTrpaHUYEHWH KoiudecTBa paspsnoB. I[lepenonHeHue
paspsnHON ceTku. be33HakoBbIe M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JOTIOJTHUTEIBHBIN KO/ OTPULIATEIIbHBIX YHCET.

[ToGuToBbIe JorMueckue onepanuu. Jlormueckuit, apudmernueckuii u

nuknnueckuit  casurd. lludpoBanne ¢ mOMOIIBIO MOOUTOBOW  OIepaluu




2.12

2.13

2.14

«uckirovaromiee 1IN

[IpencraBicHue BEIECTBEHHBIX YHCEN B NMAMATH KOMIIBIOTEpA. 3Hadaulas 4acThb
U NOopsAoK uMcia. Jluama3oH 3Ha4eHMM BeHIECTBEHHBIX uucen. [IpoGiembl
XPAHECHMUS BEIECTBCHHBIX YHUCEN, CBSA3aHHBIE C OrPAHMYECHHEM KOJIUYECTBA
paspsaoB. BeinonHeHue omnepanuii ¢ BEIIECTBEHHBIMHM YWCIIAMH, HAKOIUICHHE

omnoOoK IIpU BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIMCKOB CMEXHOCTU. PelieHue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamm3oM rpadoB (mocTpoeHue
ONTUMAJIBFHOTO MYTH MEXIYy BepIIMHaMU Trpada, ompeaeneHue KOJIUYECTBA
pa3IMYHBIX NyTeH MEX]y BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. JlepeBps moucka. CrocoObl o0xona aepesa.
[IpencraBnenne apupMeTUYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHHe

rpad)oB U 1epeBLEB IIPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JIMcKpeTHbIE UIPbI IBYX UTPOKOB ¢ MoJaHON MHpopmanuei. [loctpoenue nepesa
nepebopa BapuUaAHTOB, OINMCAHUE CTPAaTeTMU HUIPhl B TaOIWYHOM ¢opme.

BLII/II‘pLIIJ_IHI)Ie W NPOUTPLINIHBIC TO3UITAN. Breiur PBIIIHBIC CTPATCTUU

CpeI[CTBa HCKYCCTBCHHOTI'O HWHTCIIJIICKTA. I/II[CHTI/I(I)I/IKEII_[I/IH n IIOUCK
I/I306pa)I(GHI/II>'I, paciio3HaBaHuEC JIUII. Hcnons3oBanne MeTONOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqafoumx cucremax. Mcronp3oBanue MCTOOO0B UCKYCCTBECHHOT'O

WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT Bemel. Helipornsie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopmManuzanus MOHATHA aIropuTMa. MammHa TeIOpHHTa Kak YHHUBEpPCAJIbHAs

MOJEJb BEIYMCICHUMN

3.2

OneHka CIOXXKHOCTH BblUMCIeHHH. Bpemst paGoTel U 00BEM HCIONIB3yeMOit
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOIHBIX JaHHbIX. OrleHka
ACUMITOTUYECKOW CII0)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHUAJIBHON
cinoxHoctd. Ilepebopuble anroputmbl. IlpuMepsl pa3IUYHBIX aITOPUTMOB

peICHUA OHHOﬁ 3aaa4u, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH

33

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
YIIpaBJIEHUS] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNroputMoB. OmnpexneneHue

MCXO/IHBIX TaHHBIX, IPU KOTOPBIX aJlTOPUTM MOXKET J1aTh TpeOyeMblil pe3yabTar

34

Anroputmbl  00paOOTKM HATypalbHBIX YHCEN, 3alHMCaHHBIX B TMO3UIUOHHBIX
cHUCTeMaX CYHMCICHMSA: pa3OMeHHe 3aluCd YHUCIa Ha OTACIbHbIE IH(PHI,
HaxXOXXJICHHE CYMMbl M TPOU3BENCHMS LM(p, HAXOXKICHHE MaKCUMaJIbHOU

(MUHUMATBLHOM ) TUQPHI.




[IpencraBnenue uyucna B BUjae HaOopa MPOCTHIX COMHOXKUTENEH. AJTOPUTM
OBICTPOTO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIHaNa3oHe

C MIOMOIIIBIO ATITOPUTMA «penieTo IparocheHar

3.5

MHOFOpa3p5[,HHBIe OeJIbIC YncClia, 3aga4u I[HHHHOﬁ apI/I(bMeTI/IKI/I

3.6

Azpik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl gaHHBIX:
L[EJIOYUCIICHHBIE, BEUICCTBEHHbIC, CHMBOJIbHBIC, JOrHYeckue. BerBieHus.
Cnoxusie ycinoBus. ksl ¢ ycnoBueM. L{UKIIbI 110 IEpeMEHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M TBOMYHBIC (ailibl.
QaiinoBsie nepemeHHble ((ainoBbie ykazatenu). Urenue u3 daina. 3anuch B
(arti.

Pazbuenue 3amaun Ha moa3anaun. [logmporpaMmer (TpotieAypsl U PYHKITHH).

Vcnonp30BaHne CTaHAAPTHON OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PekypcuBHble mpoueaypbl U (yHkuuu. Mcrnonb3oBaHue creka s

oprann3anru pCKypCHBHBIX BbI3OBOB

3.8

39

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3anadd. YuciaeHHoe
pellieHre ypaBHEHHMI C momouibio mojdopa mnapamerpa. UHCICHHbIE METOJIbI
pelieHusl ypaBHEHMi: MeToJ] mepebopa, MeETOJ| TIOJOBUHHOIO JIEJIEHUS.
[IpuOnmxE€HHOE BBIUMCIIEHHE JUIMH KPHUBBIX. Bpluucienue miomanei ¢uryp c
MTOMOIUIBIO0 YUCJIEHHBIX METOJIOB (METOJ NPSIMOYTOJIbHUKOB, METOJ Tpamerui).
ITouck makcumyma (MUHUMYMa) QYHKUMH OJHOW TEpEeMEHHOW MEeTOJ0M

ITOJIOBUHHOT'O ACTICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM  S3bIKa
MIPOrPaMMHUPOBAHHUS JIJIs1 00pabOTKH CUMBOJBHBIX CTPOK. AJITOPUTMBI 00paboTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBAa IOSABJICHUH CHMBOJA B CTPOKE,
pazOueHre CTPOKH Ha CJIOBa IO MPOOCIBHBIM CHUMBOJIAM, MOWCK TOJCTPOKH
BHYTPU JaHHOW CTPOKH, 3aMEeHa HAWJIEHHOW MOACTPOKU Ha APYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpPOM an(aBUTE, YAOBIETBOPSIONMIUX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcell. BpraucieHne  0000IMIEHHBIX
XapaKTepUCTHK JJIEMEHTOB MaccHBa WJIM YHCJIOBOM MOCIEA0BAaTEIbHOCTH
(CyMMBI, TIPOU3BEACHHUS, CpEIHEro apuMETHYEeCKOro, MUHUMAIBHOTO U
MaKCUMaJIbHOTO 3JEMEHTOB, KOJHUYECTBA DJEMEHTOB, YAOBJIETBOPSIOIIUX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH MOWCK 3aJaHHOTO 3HA4YEHHs] B MAacCHBE.
AJroput™Mbel paboOTHI C 3JIEMEHTAaMH MacCHUBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTHpOBKAa OJHOMEPHOro Maccuba. lIpocTbie MeTOABI COPTHPOBKU
(Meron my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKa BcTaBkamu). CopTHpOBKa
cmusinueM. brpicTtpas coptupoBka maccuBa (amroput™ QuickSort). J[BowuHBII

IIOMCK B OTCOPTHPOBAHHOM MAaCCHBC




3.11

3.12

3.13

JIByMepHBIE MacCHBBI (MaTpulbl). ANTOPUTMBI 00pabOTKH  JIBYMEpPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 33/JaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCIECHHE MaKCHUMyMa
(MMHHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, I€PECTaHOBKA CTPOK U
CTOJIOIIOB IByMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBIC  MAacCUBBI,  OTOOpa)keHUs).  XOII-TaOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJISl 33JAHHOTO TEKCTa

Crexku. AHaNM3 TPaBWIBHOCTH CKOOOYHOTO  BBIp@XEHHA. BblumcieHue
apru(METHYECKOTO BBIPAKEHUS, 3aIIMCAaHHOTO B MMOCT(HUKCHOM hopme.

Oqepemzl. Hcnonb3oBanue oucpcan Ay BpECMCHHOI'O XpaHCHUA TaHHBIX

3.14

3.15

3.16

Anroputmbl Ha rpadax. [locTpoeHrme MHHHMAIBHOTO OCTOBHOTO JIepeBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHUPOBaHHOro rpada. KoauuecTBo pasnuyHbIX
nyTell Mex 1y BepIIMHAMU OPUEHTHUPOBAHHOTO AlMKIMYECKOro Ipada. AIropurm
JlerkcTphl

JHepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOoMuYHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMbsl 006xoja nepesa. Vcnonb3oBaHue cTeka u
ouepenu ans o0Xoja aepena

JlnHaMHUYecKoe IPOrpaMMUPOBAHHUE KaK METOJ PEIIEHUs 3a/ad C COXPAHEHUEM
IIPOMEXYTOUHBIX PE3YyIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
IIPOrpaMMHUPOBAHHUS: BBIUMCICHUE PEKYPCUBHBIX (QYHKIUH, MOJCYET KOJIUYECTBA

BAapuWaHTOB, 3ala4v ONITUMU3AlIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIINU3.
PazpaboTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TMOAXOJA.

Wukancynsuus, HacaeI0BaHue, MoJIMMophu3M
WNudopmanoHHbIe TEXHOJIOTUU

Ananu3 nanHblX. OCHOBHBIE 3a/laud  aHaJIM3a JaHHBIX: MPOTHO3MPOBAHUE,
KjaccuuKkanus, KilacTepusanusi, aHaau3 oOTkJIOHeHHH. IlociemoBaTenbHOCTH
perieHus 3a1a4y aHaM3a JaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYUCTKA M OIEHKA
KauecTBa JaHHBIX, BHIOOp M (WIM) TIOCTPOSHHE MOJENH, Mpeodpa3oBaHue
JAHHBIX, BU3YyalIU3allMs JaHHBIX, MHTEpIpeTanus pe3ynbratoB. [IporpamMmubie
cpenctBa u HMHTepHeT-cepBHUCH Ui OOpaOOTKM M NPEICTABICHUS JTaHHBIX.

Bonwmue nanabie. MammaHOE 00yUueHne

4.2

AHanu3 JNaHHBIX C TIOMOIIBIO JJCKTPOHHBIX TaONWIl. BBIUUCIEHHWE CYMMBI,
cpenHero  apuMETHYECKOro, HAWMOOJbIIEr0o  (HAaUMMEHBIIETO)  3HAYCHUS

nuanazoHa. Beraucnenue ko3 duIMeHTa KOPpeNmsUH JBYX pSJIOB JaHHBIX.




[TocTtpoeHne cromOuaThiX, JHHEWYATHIX W KPYroBbIX auarpamm. [loctpoenwue
rpadukoB ¢pyakiui. [Tonbop TUHUM TpeHIIa, pelIeHre 3a/1a4 IPOTHO3UPOBAHUSI.

Pemenne 3aJla4 OIITUMH3AallMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[

4.3

Juckperuzanuss Npd  MaTeMaTHYECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuueckue MOJAENM B OKOHOMHUKE. BblunciuTenbHbIE
SKCHEPUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. MeTon
HAaUMEHBIIMX KBaApaToB. OIlEHKAa YHCIOBBIX MapaMETPOB MOJEIUPYEMBIX
OOBEKTOB M TMPOIECCOB. BoCCTaHOBIEHHE 3aBHCHMOCTEH 10 pe3yabTaram

OKCIICPUMCHTA

4.4

4.5

4.6

BepositHOCTHBIE MOJEIH. Metonrsl Mownre-Kapio. HMurtanmonnoe

MojienpoBanue. CHCTEMBI MaCCOBOTO O0CTYKUBAHHSI

TabnuaHbIe (peNsuOHHBIC) 0a3bl TaHHBIX. TabmuIa — IPEICTaBICHUE CBEICHUI
00 ogHoTHnHBIX 00BekTax. Ilone, 3amucek. Kmrou tabmunel. Pabota ¢ roroBoit
0a30ii naHHbIX. 3amonHeHue 0a3bl JaHHBIX. [IoMCK, copTHpOBKa M (UIBTpanUs
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C MapamMeTpaMu.
Brrancinsiemble nosist B 3ampocax.

Mmuorotabiuunble 0a3bl JaHHBIX. TUIBI CB3ell Mexay Tabnuiamu. BHemrHuit
kitou. LlenocTHOCTH 0a3bl JaHHBIX. 3apOChl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX
TexctoBbiii mpoueccop. CpencrtBa MMOMCKa U aBTO3aMEHbl B TEKCTOBOM
nporieccope. CTpyKTypHupOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKHU, OTJIaBJICHHUE.
[IpaBuna UUTUPOBAaHUS HMCTOYHMKOB U OQopMieHUs Oubmuorpaduueckux

CCBIJIIOK




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

yueOHO-MeToaudeckuil koMmruiekT aBTopoB: U. I'. CemaxuH, E. K. Xennep,
T. 1O. llleuna, JI. B. lllecrakoBa. B koMIuiekT BXoaiT yueOHUKH 11s1 10 u
11 knaccoB: «Mudopmaruka. YriayOnéHHbIN ypoBEeHbY (M31aTETBCTBO
«BHOM. JlabopaTopus 3HaHUI»).

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

JI.JI. bocoBa Undopmatuka (yriay0aeHHbI YPOBEHb).

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

Enunas ko/uiekuus uuppoBbIX 00pa3oBaTe/ibHbIX PeCypcoB
http://school-collection.edu.ru

denepajibHbIi HHCTUTYT NEeJArOrMYeCKUX U3MepeHni
http://www.fipi.ru/

DenepajbHblid HEHTP HHPOPMAITMOHHO-00PA30BaTEILHBIX PECYPCOB
(®IIOP)

http://fcior.edu.ru

IMopran "NHpopMaMOHHO-KOMMYHUKAMOHHBIE TEXHOJIOTUH B
oopa3zoBaHuu'

http://www.ict.edu.ru

HNurepakTusBHbie pecypebl kK YMK JL JI. BocoBoi,
http://metodist.lbz.ru/authors/informatika/3

OTkpbIThId KOJLTEMK: UHGopmaTuka
http://college.ru/informatika/

CeTeBble KOMNIBIOTEPHBIE MPAKTHKYMBI 10 Kypcy «HpopmaTuka»
http://webpractice.cm.ru

Caiit Uudoypox

InfoUrok.Ru

Odunuanbubliii uHGopmMaunoHHbiid nopraa EI'DJ

Ege.edu.ru

Metoaunueckas cay:x6a BUHOM

metodist.lbz.ru

Caiit Koncrantuna IlossikoBa

http://kpolyakov.narod.ru
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