MUWHUCTEPCTBO ITPOCBELIEHUA POCCUMCKON GEJIEPAITUN
MunucTepeTBo 00pa3oBaHus H MONOAEXKHOH noanTHKH CBepANOBCKOH 001acTu
MyHHIHIATLHOE Ka3eHHOE YUpeKICHHE
«YmpasieHre 00pa3oBaHUs FOPOJCKOro okpyra borganosnay»
MYHHAIHIIAIBHOE 00Ic00pa3oBaTe/IbHOE YUPEKICHHE
baitHoBcKkas cpenusis 001eodpa3zoBaTenbHas MIKOIa

Pacemorpeno: CornacoBano: VTBEpKAEHO;
Ha 3ggenannu LIMO 3am. aMpektopa no YBP JIMPEKT batinoBcko#
3.1O.Hounukaprosa % O.T'. Epbiruna CO Kynasuna

potokoa Ne 1 «ﬁ»ﬁ%%% T. npn
or« Jo» gf«j(‘)‘i‘ 2023r. "

( A.

\cm

_&_fgﬂbﬂ' % \“\ 023r.
Ba/HL_C";'« 2

PABOYASA ITIPOT'PAMMA

yuedHoro npeamera «HWugopmatuka (yrinyOjseHHbIH YPOBEHb)»

s obyuarowmxes 10-11 xnaccos

¢.baiinbl, 2023r.



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no uHpopmaruke (yriayosE€HHBIA YPOBEHb) HA YPOBHE CPEIIHETO
obmero oOpa3oBaHusi pa3zpaboTaHa Ha OCHOBE TpeOOBaHMN K pe3yibTaTam
OCBOGHHUS OCHOBHOM  0Opa3oBaTeNbHOM  MPOrpaMMbl  CPEIHEr0  OOIIEeTo
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxke ¢enepanbHOil paboueit
IpOTpaMMbl BOCITUTAHUSI.

[lporpamma 1o wuHpopMaTHKe HaéT MPEACTaBICHHWE O LENAX, oOmei
CTpaTeruu OOYYEHHs, BOCIHUTAHHUS M Pa3BUTUS OOYUYaAIONIMXCS CpPEeACTBaMU
yuebHoro mpenmera «Uudopmaruka» Ha yriayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeIbHOE pEeIMETHOE coJiep>KaHue, npeaycMaTpuBacT ero
CTPYKTYpUpPOBaHUE IO pa3/ieiaM M TeMaM Kypca, ONpeessieT paciupe/iesieHHe ero
1o kinaccaM (rogam H3ydyeHus), 1aéT NPUMEPHOE pacHpeesieHne y4eOHbIX 4acoB
M0 TEMAaTUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (TIPUMEpPHYIO)
MOCNIEIOBATEIPHOCTh ~ MX  HM3yYeHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.

[TporpamMma 1o uHGOpMATHKE ONpPEAEIIAET KOJIMUECTBEHHbIE U KaueCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaia IJs KaXI0To rojia U3yuyeHus, B TOM YHUCIIe
JUISL COJEPKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHON
aTTecTalluu oOyuaromuxcs, BCEPOCCUNCKUX IIPOBEPOYHBIX pabor,
roCy/lapCTBEHHOM UTOTOBOM aTTectauuu). [Iporpamma no uHpopmaTke sBiseTcs
OCHOBOM Il COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Y4E€OHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIEM.

HNudopmaTtuka B cpegHem oOieM o0pa30BaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATHKM KaK HAyYHOM JUCUUIUIMHBI, HU3ydarollen
3aKOHOMEPHOCTH IPOTEKaHUSI U BO3MOKHOCTH aBTOMATHU3allMd UHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE = 00IacT  TpUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
WHGOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIIEHUE U COITUAIBHYIO Cepy;

MEXIUCIUIUIMHAPHBIN ~ XapakTep HWHPOPMATUKA ¥ HWHGOPMAIIIOHHON
JESITEIIbHOCTH.

Kypc nndopmatuku ajis ypoBHsS CpeaHEro o0Iero o0pa3oBaHUs SBISAETCS
3aBEpIIAIONIMM DTallOM HEMPEepPHIBHOW TMOATOTOBKH OOydYalomuxcs B 00JacTu
uHGOPMATUKU U UH(DOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHI, Oomupaercs
Ha Cojiep)KaHue Kypca WH()OpPMATUKUA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  TMpUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHH, Aa€T TEOPETHUECKOE OCMBICICHHE, WHTEPIIPETalui0 U 000O0IIeHHE
ATOTO OTIBITA.



Pesynbrarel  yriyOn€HHOrO  YpOBHS HM3y4YeHHUS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHpPOBAHHI HAa TOJYyYEHHE KOMIIETEHTHOCTEH IS
nocieaywneil npodecCUOHATIBHOW JIeITENbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JaHHas MpeAMeTHas 00JIacTh, PAaCHO3HABAHHE COOTBETCTBYIOLIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTH AEMOHCTPUPOBATH PA3IMYHbIC MTOIXObI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOl NpeIMETHON 00JIacTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE JUIsI HCIOJIb30BAaHHMS METOJAOB M HMHCTPYMEHTapusi JaHHOMU
pEeIMETHON 00J1acTH;

HAJIMYUE TMPEACTABICHUN O JAHHOM MpEeAMETHON 00JIacTH Kak IEIOCTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI M3y4deHHsS MH(DOPMATUKH 0OeCrieunBaeTCs
LeJIeHANPABICHHAs] TIOJITOTOBKA OOYYAIOIIMXCS K MPOJOJDKEHUIO 00pa30BaHUS B
OpraHu3alusax  Opo(ecCuoHaIbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(pOpMalMoHHasi 0€30MacHOCTb, MH(OPMALMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJbIIME JaHHbIE H
MalIMHHOE O0O0y4Y€HUE, MPOMBIIUICHHBIM WHTEPHET BEIIeH, WCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTMM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHH, CHUCTEMBI PaCHpEAEIEHHOIO PEECTpa, TEXHOJOTHH BUPTYyaJIbHOW WU
JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHasi 1enb u3ydeHusi yuyeOHoro mnpeamera «HHpopmaTuka» Ha
yIiyOJ€HHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecCIeueHUe
JalbHENUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydJaromerocs, €ro
TOTOBHOCTH K JKM3HHU B YCIIOBUSIX Pa3BUBAOILErocs MHPOPMAIIMOHHOTO 0011IecTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBsA3M C 3TUM H3yyeHUE
uHpopmaTtuku B 10—11 knaccax oMKHO 00€CIEUUTD:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
UHPOPMATUKH, HMHPOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOIIECTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

c(OPMHPOBAHHOCTh YMEHHMM pa3ianyarh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIBI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLIEHHBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHio;



cOPMHPOBAHHOCTh  TPEJCTABICHUH O BIUSHUM  WHQGOPMAIMOHHBIX
TEXHOJOTHMM Ha JKU3Hb 4YeJNOBeKa B OOIIECTBE, MOHHUMAHHME COLMAILHOTO,
HYKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO0,  MEIUUMHCKOTO U  (PU3MOJIOrMYECKOr0  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTUH;

MPUHATHE MPABOBBIX U ATUYECKUX ACTICKTOB WH(POPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAHHWE OTBETCTBEHHOCTH JIIOJEH, BOBICUEHHBIX B CO3JJaHUE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paCIpOCTpaHEeHHEe HH(OpMAIUY;

CO37laHME YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
MCCJIEIOBATENIbCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conepxanun ydeOHoro mpeametra «MHpopmMaThka» BBIACISIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBass rpamMoOTHOCTB» IIOCBALIEH BOIPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB U JPYTUX DJIEMEHTOB LHU(PPOBOTO OKPYKEHHS, BKIIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, pa0OTE B
cetTd VHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue ocHOBbI HMHPOPMATHKHW» BKIIOYaeT B ceOs
MOHATUMHBIM anmapaT HUHPOPMATUKH, BOMPOCH KOAUPOBaHUS HHPOPMAIUU,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETTUPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHPOBAHUE) HAMNPABJICH Ha Pa3BUTHE
QITOPUTMHYECKOTO MBIIIUICHHS, pa3pabOTKy aJTOPUTMOB U OIIEHKY UX CIIOKHOCTH,
dbopMUpOBaHHUE HABBIKOB peaIu3allMy MPOrpaMM Ha s3bIKax MpOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMOHHBbIE  TEXHOJOIMM»  TIOCBAUIEH  BOIPOCAM
npuMeHeHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUM, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOTPpaMMHBIX MPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3ajayax aHajau3a
JIAHHBIX, MCMOJIb30BAHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ IJI1 pEIICHUs
MPUKJIAIHBIX 3a]1a4.

B npuBenénnom nanee coaepxkanuu ydeOHoro npeameta «MHbopmarrka
KYPCUBOM  BBIJICJICHbl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s13aTeNIbHYIO TTPOTPpaMMy OOYYEHUS, HO MOTYT OBbITh MPEJI0KEHBI JJIsI U3yUCHUS
OT/ICJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YyYaIOIIUMCHI.

YrnyOnéHHpld  ypOBEHb U3Y4YeHUST WH(POPMATUKH PEKOMEHAYETCS st
TEXHOJIOTUYECKOTO0  MPOQuiIsi, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
UHOOPMAITMOHHYIO Cephl JCATENBHOCTH. YTIIYyOJIEHHBIH YpOBEHb W3y4YEHUS
uH(pOpMaTUKKA 00ECIEYMBAET: MOATOTOBKY OOYyYarolIUXCsl, OPUEHTUPOBAHHBIX Ha



CHEeIUaIbHOCTH B 00JAacCTH WHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CHEUUAIBHOCTH, y4YacTHE B MPOEKTHOM M HCCIEIOBATEIIbCKON NS TEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HANPABJICHUSIMHU OTpaciu WHOOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHNA/IAX U Cllaye
EnuHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBaTeNbHOCTh M3YYEHHUSI TEM B MpeAeiaX OJHOro rojaa oOy4YeHUs
MOXET OBITh M3MEHEHa MO YCMOTPEHHUIO YYUTENsl TpPH MOATOTOBKE pabouei
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee 4nciIo YacoB, PEKOMEHIOBAHHBIX JIJIs1 U3yueHus UHGOpMaTUKU — 272
yaca: B 10 kmacce — 136 yacoB (4 daca B Hezento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

HugpoBas rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU ITU(DPOBOTO OKPYKEHUS.

[TpuHIUIIBI paOOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
dbon Heiimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMBI  IIPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMHU C
oMOIIbI0 IUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMON JOCTYN K TaMSITH.

OCHOBHBIE ~ TEHACHUWHU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TE€XHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnpouneccopHsie CHUCTEMBI.
CynepkoMmnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI M 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHHKALUSX. BcrpoenHnslie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIE TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. BuUIbI
nporpaMMHOro obecrnedyeHuss U UxX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrneueHue. OnepalOHHbIE CUCTEMBI. Y THUJIMTHI.
HpaiiBeppl  ycTtpoucTtB. MHCTausiuuss W = JEUMHCTAULILNUA  IPOTPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (aijoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecnieuenue. JInneH3npoBanmue MpOrpaMMHOTO 0OeCTICUeHHUSI
u uudpoBeix pecypcoB. Ilpompuerappoe u  CcBOOOJHOE MPOTPaAaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE UCIIOIb30BaHUE MTPOTPAMMHOTO
obecrieueHuss u 1UPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOATeNnbCTBOM Poccuiickorn @enepanny 3a HENPABOMEPHOE HCMOJIb30BaHUE
MIPOTPpaMMHOT0 obecrieueHus U IU(PPOBBIX PECYPCOB.

[IpUHIUIIBI TIOCTPOCHUS W anmnapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBbie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHet. [IpoTokonsl
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [lolydyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3i10M ceTh. OmnpeneneHue mapuipyTa JIBHKEHUS
MAKETOB.

Buner  nmestenbHoctn B cetu  HMaTepHer. CepBucel  HMHTepHeTa.
['eonndopMaImoHHbIe CUCTEMBI. | €0J0KAIIMOHHBIE CEPBHUCHI PEATbHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWJIBHBIX TEIe(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAruCTpajeii), MHTEPHET-TOPTOBIIS, OpOHUPOBAHUE OUIIETOB ¥ TOCTHHUII.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEPBUCHI U yciayru. ColuaibHbIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJECUCTBUS M oOMeHa aaHHbIMH. CeTeBoit
ATUKET: MpaBWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobnema momMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOTeHHbIE M SKOHOMHUYECKHE YTpO3bl, CBA3AHHBIC C HCIOJIb30BAaHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIMOHHBIX TeXHOJIOTH. OOImue mpodiieMbl 3aliuThl
uHdpopmaruu 1 uHbopmarMoHHOW  Oe3omacHocTu. CpeacTBa  3alMTHI
uH(OpMAIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
nHQOpPMAITMOHHBIX  cHucTeMax. lIpaBoBoe obOecreueHne WHGOPMAIIMOHHON
0€30IacCHOCTH.

[IpenoTBpanieHue HECAHKIIMOHHUPOBAHHOTO JoCTyma K JUYHOU
KOH(DUIEeHIMANBbHON HHPOpPMAIIUK, XPaHSIIEHCS Ha MEePCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe oOecreyeHrue u CrocoObl
OOpbObI ¢ HUM. AHTUBUPYCHBIC TporpamMmbl. OpraHu3zanus JTUYHOTO apXuBa
uH(popmanuu. PezepBHoe konuposanue. [laposbHas 3anmTa apxusa.

[udpoBanne naHHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHI.
[udper npoctoit 3amensl. Mludp Lezaps. [udp Buxenepa. Anroputm
mudposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHUKH

Nudopmanusi, nanusie u 3HaHus. MHbopmalimoHHbie Mpoiecchl B MPUPOJIE,
TEXHUKE U 00IIIEeCTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYUHBI W CUTHAIBL. HeobxoammocTh
JUCKpeTH3aluu UHPOpMAaIMK, MNpEeIHA3HAUYCHHOW MJIsi XpaHEHUs, TNepeiadyu u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJbI.
JlexoaupoBaHure COOOINEHMI, 3aITMCAHHBIX C TMOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. IlocTpoeHHe OJHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnuHuiel uaMepenus: koauyectBa nHdopmanuu. AaBUTHBIN MOAXOM K
OLICHKE KOJIMYeCTBa UHPOPMALIUU.

Cucrembl cumcienus. Pa3BépHyTas 3amuch UENBIX W APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBOWCTBa MO3UIIMOHHOW 3amuCH  YuUCa:
KOJIMYECTBO IU(pP B 3aMUCH, MPU3HAK JEIMMOCTH YKCJia HA OCHOBAHUE CUCTEMBbI
CUHMCJICHUS. AJITOPUTM TI€PEBO/Ia LIEJIOr0 Ynciia U3 P-u4HOM CUCTEMBbI CUHCIICHUS B
JECATUYHYI0. ANTOPUTM TMepeBOoja KOHEUHOW P-wdHON npoOu B NECSITHUHYIO.
AJTOpUTM TIEpEBOJA LIEJIOTO YHUCIA U3 JECATUYHOW CUCTEMBI CUUCIEHUs B P-
nuyHyro. [lepeBox koHewHOU pgecsaTUuHOW npobu B P-munyro. J[BowuHas,
BOCbMEPHUYHAS M MIECTHAIATEPUYHAS] CUCTEMBbI CUMCIICHHUSI, CBSI3b MEXKIY HUMHU.



Apudmernueckre omnepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUMCIEHUA. TpondHas
YPaBHOBEIIEHHAs] CUCTEMA CUUCIEHUS. JIBOUUHO-IECITUYHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OmnoGaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEéMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  uzoOpaxkenuit. OueHka  HHQOpMAMOHHOTO  00BEMa
rpaUIeCKuX TaHHBIX MMPHU 3aJIaHHBIX pa3perieHUuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBanHue. @opmartbl rpaduyeckux (ailios.
Tpé&xmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMALMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
IPU 33JaHHBIX YaCTOTE AUCKPETU3ALNH U Pa3psSAHOCTH KOJUPOBAHUS.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUs. BpIcka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl MUCTUHHOCTH. JlorMueckue BBIPAKEHUS.
Jlornueckue TtoxzaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C MOMOUIBIO
Ta0JIML ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBaAMHU.

3aKkoHbl aIreOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUM. Jlornueckue ypaBHEHHs] U CUCTEMBI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOMKHBIX JIOTUYECKHUX
(GyHKUHIA OT KOJIMYECTBA apryMeHTOB. [1o/IHbIE CUCTEMBI TOTMYECKUX (DYHKIIHMA.

Kanonnueckne  QopMbl  Jlormueckux  BbIpakeHHil.  CoBEpILIEHHBIE
JU3BIOHKTUBHBIE M KOHBIOHKTUBHBICE HOpPMaJbHbIE (DOPMBI, QJITOPUTMBI HX
MOCTPOEHHUS MO TaOJIMIIEe UCTUHHOCTH.

Jlornueckue »35eMEHTBI B cocTaBe KomImbiorepa. Tpurrep. Cymmatop.
MHuoropaspsaneiii cymmarop. Iloctpoenne cxem Ha JOTMYECKMX AJIEMEHTax IO
3aJJTaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3alKiCh JIOTMYECKOTO BBIPAKEHUS TI0
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKHCEN B MNaMATH KoMIbioTepa. OrpaHUYe€HHOCTH
JMana3oHa 4Yucel MpU OrpaHUYEHHH KOJudecTBa pas3psiaoB. [lepenosHenue
pa3psiiHON ceTKU. be33HakoBbIe W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J[BOMUYHBIN
JOTIOJTHUTENbHBINA KOJI OTPULATENBHBIX YUCEIL.

[lobutoBbie normyeckue omnepamuu. Jlornmyeckuii, apupMeTUUECKH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMompbIO MOOMTOBOW — Omeparuu
«uckimoyaroniee NMJIN».

[IpencraBnenre BEHIECTBEHHBIX YHUCEN B MaMATH KOMIIbIOTEpa. 3Havarias
4acTh M MOPSAJIOK 4ucia. Jluama3oH 3HaUCHUN BelIeCTBEHHBIX uucel. [IpoGnemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omnepanuil ¢ BEIIECTBEHHBIMH YHUCJIAMH, HAKOIUJICHUE
OIMOOK MPU BBIYUCICHUSIX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThI MPOCTEHIINX aJrOPUTMOB
YIOPABJICHUS HCIOIHUTEISIMU WU BBIYMCIUTEIBHBIX alroputmoB. OrnpeaeneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHUs 3aJad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpeacTBa:
TPAHCIATOP, OTJIAAUUK, TpodumupoBIMK. KoMmunsmus u uUHTepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl  OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tadmul. Otinanounbiii BeiBoA. IlomraroBoe
BBIIIOJIHEHHE ITporpamMmel. Touku octaHoBa. [IpocMOTp 3HaueHUIN IEPEMEHHBIX.

A3pik  mporpammupoBanus (Python, Java, C++, C#). Tumbl naHHBIX:
LEJIOYUCIICHHbIC, BEIECTBEHHbIC, CHUMBOJIbHBIC, JIOTHYECKHE. BeTBiieHus.
Cnoxuble ycinoBus. Iluxkner ¢ ycimoBueM. [lukiael 1Mo mepeMeHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapuaHT ULHUKIIA.
CocraBneHue IUKIAa C HUCIOJb30BAHUEM 3apaHEe OMNpPENENEHHOTO WHBAPUAHTA
LUKJIA.

JIoKyMEHTHpOBaHUE Mporpamm. Hcnons3oBanue KOMMEHTApHUEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKH HATypaJIbHBIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMAaX CYHUCJIEHMs: pa30HeHHe 3alucu 4Yucjaa Ha OTAENbHbIE LHQPHI,
HAaxXOXXJEHUE CYMMbl U TpPOU3BEIAEHUS ULU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHON) TUDPHI.

HaxoxaeHue Bcex MpOCTBIX YMCEN B 3aJlaHHOM JuanasoHe. [Ipeacrasienue
yucia B BUJEe HAOOpa MPOCTBIX COMHOXKUTENENH. AJITOPUTM OBICTPOrO BO3BEIEHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMYHBIE (ailiibl.
daitnoBbie TIepeMeHHBbIE ((aitoBbie ykazatenu). Urenuwe u3 (aitna. 3anuck B
daii.

Pa36uenue 3anaun Ha noazanayu. [logmporpaMmsl (MIpoLEayphl U QYHKIIUH).
Pekypcus. PexypcuBHble 00beKThl ((pakranibl). PexkypcuBHBIE MNpolEeaAypbl U
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOM OMOJMOTEKH s3bIKa MPOrPaMMHUPOBAHUS.
[Tonkmtouenne  OUONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENIEH.
MoaynbpHBINA IPUHLAII IOCTPOEHUS POTPAMM.

Yucnennsle MeToapl. TouHoe ©  NPUOMDKEHHOE pEIICHUS 3aJayM.
YucneHHble METOIbI PELICHUS] YpaBHEHHI: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [TpubnmkéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ NPSAMOYTOJIbHUKOB, METO]



Tpaneuunii). Ilonck wmakcumyma (MuHUMYMa) (YHKIMKA OJHOM MepeMeHHOU
METO/I0M MTOJIOBUHHOTO JIEJIEHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBaHUS 1Ji1 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TOSIBJICHUM CHMBOJIA B CTPOKE,
pa30HeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPH JAHHOW CTPOKHM, 3aM€Ha HAWJEHHOW MOACTPOKH Ha JPYLYIO CTPOKY.
['eHepanius Bcex CJIOB B HEKOTOPOM alihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusM. [IpeobpazoBanue ynciia B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4KceNl. Bpruucienne 0000MIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MAacCHUBa WM YHCIIOBOM MOCIIEI0BATEILHOCTH (CYMMBI,
IPOU3BENICHUS, CPEAHETO aApU(PMETHUYECKOTO, MUHUMAJIHLHOTO U MaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSAIOIIUX 33JaHHOMY YCJIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka 0HOMEpPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO]
ny3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (amroputMm QuickSort). J[BOMYHBI MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MaccuBBl (MaTpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MaCCHBOB: 3aII0OJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA IO 3a/IaHHBIM MPaBUJIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCUBE, BBIUHMCIEHHE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IE€PECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBbIil Tporieccop. PenaktupoBanue u dopmatupoBanue. lIpoBepka
opdorpadun m rpammatukd. CpencrTBa TOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiieil.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHoOCku, ornaBieHue. KosuektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI pElEH3UPOBaHUS B TEKCTOBBIX Mpoueccopax. O0ayHble CEpBUCHI.
Henoass mepenucka. Pedepar. I[lpaBuwia 1uuTHpOBaHHMS HCTOYHUKOB U
opopmieHuss Oubnuorpaguueckux ccpuiok. OQopMieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOW TEKCTa. TE€XHUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/layd aHalIW3a JaHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYMCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHHE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyallM3allisl JAHHBIX, MHTEpIIpeTanus pe3yiabTaToB. [IporpamMmMHubie cpeacTBa U



WHTEPHET-CEPBUCHI 11 00paOOTKM M TPEICTABIICHUS JaHHBIX. bombie naHHbIe.
MamunHoe o0yuenue. aTemekTyanpHbIi aHAIA3 TaHHBIX.

AHaJIN3 JIaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaONUIl. BbluncieHHe CyMMBbl,
cpeaHero apudMeTHIeCKOro, HauOOJIbIIETO (HAMMEHBIIIETO) 3HAYCHUS THara3oHa.
Brruncnenne koddduiimeHTa Koppessiiuud ABYX psAnoB gaHHbIX. [loctpoenue
CTOJIOYATHIX, JMHEHYATBIX W KPYroBbix pguarpamm. Iloctpoenme rpadukos
¢dbyukuii. [Togbop auHMM TpeH[a, pelieHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucnenHoe perieHue ypaBHEHHMH ¢ IOMOIIBIO Toabopa IapamMmerpa.
OnrtuMuzanus Kak MOMCK HAWJIyYIIero pelieHus B 3aJaHHbIX yCIoBUsIX. LleneBas
byHKIus, orpaHudeHus. JIokaJbHbIE U TJ00AJbHBIA MHUHHUMYMBI IICJIEBOM
dbyaknuu. Pemenne 3amad oNTUMHA3AIUIN C TIOMOIIBIO AJICKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HH(POPMATHKH

Teopernueckue mMOAXOAbI K OLIGHKE KOJM4ecTBa WHGOpMAIMU. 3aKoH
annutuBHOCTH MH(opmaruu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmel  cxkatust JnaHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. ANTOpUTMBI CKAaTHS JAAHHBIX C TOTEPSAMHU. Y MEHBIICHHE
rIyOuHBI KoupoBaHus 11BeTa. OCHOBHBIE Hjen anroputMmoB cxatus JPEG, MP3.

CkopocTh Tmepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH II€peJayud  OT
MH(POPMAITMOHHOTO 00BhEMA JTaHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpuunHb
BO3HUKHOBEHHs OIMOOK TIpu Tmepefade JaHHbIX. Kojbl, MO3BoJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH Teperadye TaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI CcHUCTEMBI W UX B3aumopecucTBue. CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaimoHHbli poriecc. OOpaTHast CBs3b.

Mopenun u monenupoBanue. Llens mMopennpoBanuss. COOTBETCTBHE MOJEIH
MOJICIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meiu MoaenupoBaHus. dopmanuzaus
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenune pe3yabTaTOB MOJACIUPOBAaHUS B BUAE, YIOOHOM ISt
BOCIIpUATHS yeioBeKoM. I'paduueckoe npeacraBieHue JaHHBIX (CXEMBbI, TAOJIHIIbI,
rpadukn).

I'padpr. OcHoBHBIC MOHATUS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MATpULl CMEXKHOCTH, BECOBBIX MATpPHUIL, CIMCKOB CMEXHOCTH. PemeHune
AITOPUTMUYECKUX  3aJ1ad, CBS3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJILHOTO TYyTH MEXIYy BepliMHaMu Tpada, OmpeAcsieHHEe KOJIMYeCTBa
pPa3IMUHBIX MyTE€d MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBnsi moucka. CrocoObl 00xoma mepesa.
[IpencraBienne apudmMeTHUECKUX BHIpAKEHUHN B BUIE AepeBa. JMCKpeTHbIe UTPhI
JIBYX UTPOKOB C mojHOU nHpopManuen. [Toctpoenue aepesa nepedbopa BapuaHTOB,
OMKMCAHKWE CTPATErHH UTPhl B TAOIMUHON (opme. BBIUrphIIIHbIE U TPOUTPHILITHBIC
MO3UILINU. BBIMTPBILIHBIE CTPATETUH.

CpeacTBa MCKYCCTBEHHOr0 HMHTeJIEKTa. CepBHUCHI MAIIMHHOIO IMEpeBOAa U
pacno3HaBaHus YCTHOW pedyn. KorHUTHBHBIE CepBUCHL. MmeHTH(]HKAIAI ¥ TTOWCK
U300paKEHUH, pacrio3HaBaHHE T Camoobyuaromuecs CUCTEMBI.
M cKyCCTBEHHBI MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. MCmosib30BaHHE METOJIOB
MCKYCCTBEHHOT'O MHTEJUIEKTa B oOydaronmx cucreMax. Mcrnonb3oBaHue METO/I0B
MCKYCCTBEHHOI'O0 MHTEJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTruBbl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIUIEKTYAJIBHBIX cuCcTeM. HelpoHHbIe ceTu.

AJITOPUTMBI H IPOrPAMMHPOBaHHUE

Qopmann3anuss  OOHATHS  anroputma. MammHa  TeropuHra  Kak
YHUBEpCAJIbHas MOAENb BeruncieHui. Tesuc Yépua—TwropuHra.

OneHka CII0KHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
NaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CJIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopublie anroputmbl. llpuMepsl pa3iaMyHBIX —aIrOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C MOMOIIBIO AITOPUTMA
«pemuiero DparocheHar.

MHoropa3psaHble 1ieible Yucia, 3a7a4i JJIMHHON apupMeTHKY.

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

Creku. AHamM3 MPaBUIBHOCTH CKOOOYHOTO BBhIpaXEeHUs. BbluucieHue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aMIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosip3oBaHue ouepenn Juisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HeEOopUeHTHUpoBaHHOro rpada. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHEHTHPOBAHHOI'O allUKIMYECKOro rpada. AJroputMm
JIeKCTpHL.

epeBpd. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP. IBOMYHBIE
(Ounapubie) aepeBbs. [locTpoeHue naepeBa AJid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputmbl o0xoja AepeBa. Vcnonb3oBaHue cTeka U
ouepeu s 00xoa iepeBa.

JluHamMpyeckoe INpOrpaMMHUpPOBAaHME KAk METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEXYTOUHBIX PE3YyJbTAaTOB. 3aJauyM, PEIIAEMbIE C IOMOILBIO



JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIHH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[TonsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa M METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TOJXOJA.
Wukarncynsnus, HacleJ0BaHuEe, TOJTUMOP(HU3M.

Cpenbr  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
nonb3oBatens. VCnonb30BaHWE TOTOBBIX  YIPABIIEMBIX  3JEMEHTOB  JUIA
MOCTpOEHUs HHTEpdeEiica.

O630p  s3bIkOB  mporpammupoBaHusi.  [lonstme o  mapaaurmax
IPOrpaMMUPOBAHMUS.

HNupopManuoHHBIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: IOCTAaHOBKA
3ajaud, pa3paboTKa MOJENHM, TECTUPOBAHUE  MOJENH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOAECIUPOBAHUS.

Juckpernzanuss NOpu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenvpoBanue BHKEHHS. MojenupoBaHue  OHOJOTMYECKHUX
cucTteM. MaremaTMdyecKMe  MOJEIM B JKOHOMHUKE.  BpluncnuTenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HaMMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctHeie  mozenu.  Metoasl Monte-Kapno.  MmwuraumonsHoe
MoienarpoBanue. CUCTEMbI MaCCOBOTO OOCITYKMBaHHUSL.

Tabnuunbie (pensiuMoHHbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHni 00 OMHOTHMHIHBEIX 0OBekTax. Iloje, 3ammch. Kimrou Tabmunel. Padora c
roToBOM 0a30if nMaHHBIX. 3amojgHeHue O0a3bl JaHHBIX. [lowWck, cOpTUpOBKa U
dbunbTpanys TaHHBIX. 3ampOChl Ha BBIOOPKY JTaHHBIX. 3alpOChl C MapaMeTpamu.
Brrancnsiemsie nmosisi B 3ampocax.

MHuorotabnuunbie 0a3bl JaHHBIX. TUMBl CBSI3eM MexAy TaOaulamu.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-ipuiioxkenus. [loHaTre 0 cepBepHON U KIMEHTCKOM YaCTAX CauTa.
TexHONmorust «KJIMEHT — CEPBEP», €€ JTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML wu kackamupix Tabnui ctuieit (CSS). Cuenapum Ha sa3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xoctuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHui C WCIONIB30BAHUEM PA3THYHBIX ITU(POBBIX YCTPOUCTB
(uudpoBbIX (poToanmapatoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



ycTpoictB). ['padmueckuii penaktop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypOBHEH, KOPpEKLHs — LIBETa.
OOecuBeunBaHue I1BETHBIX u300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocnoiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanausbl.
Coxpanenue BbiaeneHHoW oOnactu. [lonroroBka wimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekropnast rpaduka. I[lpumutuBbl. M3MmMeHeHHe mopsiaka SJIE€MEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounsle Mmogenu. Marepuansl. MoaenupoBaHHE HWCTOYHUKOB OCBEIICHHUS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilonarue o BupTyaibHOU
PEaIbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
MHO®OPMATUKE (YTJIVBJIEHHBINA YPOBEHB) HA YPOBHE CPE/JHEIO
OBILEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3UIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlM{, TO3UTHUBHBIX BHYTPECHHHX
yOXIEeHNN, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSM  POCCHHCKOTO
OOIIECTBA, pACHIUPEHHE KU3HEHHOIO OIbITA U OMbITA JIESITEILHOCTU B IpOIEcce
peanu3alnuMyd  CpeACTBaMU  y4eOHOro IMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEILHOM JIEATETLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyuaromnierocs OyayT copMHUpPOBaHBI CIEIYIONIUE JTUYHOCTHBIE
pe3ybTaThl:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA W TPaBOMOpPSIKa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
UH(OPMAIMOHHOTO MpaBa U HHOOPMAITMOHHON 0€3011aCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HJICOJIOTHU OKCTPEMHU3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMKM TI0 COLMAIBbHBIM, PEJIIUTHO3HBIM, PACOBBIM,
HaIMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHUE K UICTOPUIECKOMY HACJIENIUI0, TOCTIXEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMAaHUE 3HaYeHUsI HHOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHHBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu UHTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAas OCTETUKY HAy4YHOTO |
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PAa3JIMYHBIE BHUABl HMCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  3J0pOBOr0 M  Oe3omacHoro obpasza  KH3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmonenus TpeOoBaHuil 0€30MacHOM 3KCILTyaTallii CPeCTB MH(OPMALIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIHMAIBHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUITMMPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJTHATH TaKyIO JIESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM U HWH(OPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKECHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIH BBIOOp Oymymield mpodeccun u
peann30BBIBATH COOCTBEHHBIC KU3HECHHBIE TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MW CaMOOOpa3OBaHHWIO Ha
MPOTSHKEHUU BCEH JKU3HU;

7) 3KOJI0TrH4eCKOr0 BOCIIMTAHMS:

OCO3HAHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permieHusi, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMaAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTIXKCHHUSAM HAyYHO-TEXHHUYECKOTO IIporpecca Hu
OOIIECTBEHHO! MPAKTHUKH, 32 CUET IIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U HWHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIii MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBA;

OCO3HAHHE IIEHHOCTH HAYYHOM JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporecce noCcTWKeHUsS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no wuHPOpPMATUKE Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

cCaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aTanTUPOBATBCI K
AYMOITMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIIEH CTpeMJIEHHE K JIOCTHKEHHUIO LU U
ycrexy, ONTHUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONICH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAIBLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBaTh €r0 TPU OCYIIECTBICHHH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAOIIUX CITIOCOOHOCTh BHICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOyuaromerocss OyayT chOpMUPOBaHBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4ye€OHbIE JEUCTBUS, KOMMYHUKATHUBHbIC
yYHUBEpCaIbHbIE Y4YeOHbIE ACUCTBUS, PETYJSITUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/IbHbIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUSA

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OpMYyJIUpOBaTh M aKTyaJIU3UpOBaTh  IMpoOliemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

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

ONpENENATh LEIN JACSITENBHOCTH, 3aJaBaTh IapaMEeTpbl U KPUTEpUU HX
JNOCTHKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH TOCIIEACTBUM JAEATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX PEAIBHOTO,
BUPTYaJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE eiiCTBHS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOA0B PEUICHUS] IPAKTUUECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHJIbBI JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTaluH, MpeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyalMsIX, B TOM 4YHUCJIE NPU CO3JaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBaTh HAYYHBIM TUI MBILIUICHUS, BJIaJ€Th HAYYHOU TEPMHHOJIOTHEN,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;



BBISIBJISITH MPUYMHHO-CICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUIOTE3Y €€ pelICHHs, HAXOAUTh apryMEHTHI IS JOKa3aTelIbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOca CPENCTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH oO01acTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00I1acTeH;

BBIIBUTaTh HOBBIE HJIE€U, NpeUlaraTh OPUTMHANbHBIC MOJAXOAbI M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBISATh  IOWUCK,  aHallu3, CUCTEMaTU3aluil |
MHTEPIIPETALNIO HH()OPMALIUK PA3TUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iaMuHbIX (opmarax ¢ YYETOM Ha3HAYCHUS
uHpopMaMu U IEJIEeBOM  ayJUTOpPUH, BbBIOMpas ONTUMAIBHYIO (QopMy
IPEICTABIICHUS U BU3yaJIU3aliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(OpMalnuu, €€ COOTBETCTBUE
IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7ad ¢ CcoOMtoJieHreM TpeOOBaHUW SPrOHOMHMKU, TEXHUKU OE€30MaCHOCTH,
TMTUMEHBl, PECYpCcOCOEpekKEHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMammH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBbIE YHHBeEPCAJIbHbIE YueOHbIEe JeiCcTBUSA

1) oO61enme:

OCYIIECTBISATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6HIGHI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTYyalluidl |
CMATYATh KOH(l)J'H/IKTBI;

BJIaCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I )51 BSaHMOHeﬁCTBHﬂ,
APTYMCHTUPOBAHHO BECTHU JHAJIOT, YMCTh CMATYATDH KOH(l)J'II/IKTHBIe CUTyalunu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaIbHOMN
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

NpUHUMATh 1€  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JICMCTBUSI MO HUX JOCTHKCHHUIO: COCTABJATH IUIAH JCHCTBUM,
pacmpenensaTh pojii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKAONO YYaCTHUKA KOMAaHIbI B
oOIINiA pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE TIPOEKThI, OICEHUBATh HJEU C IO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁnme HeﬁCTBHH

1) camoopranu3amnus:

CaMOCTOATEIIBHO OCYILECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30oBaTEbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEATIOUTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelLICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO LIUPOKOW HJPYAUIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LESAM;

BJIAJE€Th HABBIKAMM  TO3HABATEJIbHOM  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEHCTBHUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCUM IJIsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPH AHAIN3E pe3yJIbTaTOB
NEATEIBbHOCTH.

3) npuHATHA ce0st M APYrux:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MIPABO U IPABO APYTUX HA OMINOKY;

pa3BUBATH CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yueHus Kypca HUHPOPMATHKU YriyOJ€HHOTO ypoBHS 6 10
Knacce oOydalomuMucs OyayT  JOCTUTHYTHl — CJEIYIOIIME  MPEeIMETHbIE
PE3yJIbTaTHhI:

BJIQJICHHE TPENCTaBICHUSIMU O pOJM WHGOPMAIMM U CBSA3aHHBIX C HEH
IPOLIECCOB B TMPUPOJE, TEXHUKE U OOLIECTBE, MOHATHAMHU «HUHPOpMaLUD,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTteMHbIN 3¢ (HeKT», «uH(POPMALMOHHASI CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU Ioucka HHopmanuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(OPMAIIHIO, TOYICHHYIO U3 ceTH VHTepHET;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIE, TPUBOAUTH IPHUMEPHI
UCTOYHUKOB HX TOJY4YEHMs] W  HAlpaBJICHHUs  HCIOJIb30BaHUS, YMEHHUE
KJIaCCU(UIIMPOBATh OCHOBHbIE 3aJaud aHajiu3a JaHHbIX (TPOTHO3MPOBAHUE,
KJaccuukanus, KJIacTepU3alus, aHanu3 OTKJIOHCHHIA), MOHUMATH
MIOCIIEIOBATEIHHOCTh PEIICHUS 3a/1a4 aHAIM3a JaHHBIX: COOp MEePBUYHBIX TAHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/MIM TIOCTPOEHUE MOJCIH,
npeoOpa3oBaHue JAHHBIX, BU3YyAIU3alHsl JaHHBIX, HHTEPIPETalus Pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX M MOOHMIBHBIX KOMIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHHE HaBbIKaMHU pabOThl C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOECreueHus Hjs peuieHus ydeOHBbIX 3aJad 1o
BBIOpaHHON CrHeIuaIn3aIim;

HAJIMYUE TIPEJICTABICHUN O KOMIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIIAIIAX OPTaHU3ANUN U QYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 OOmUX MPUHIMIAX pPa3pabOTKM W (YyHKIIMOHWPOBAHUS HHTEPHET-
MIPUIIOKEHNM;



NOHMMaHHWE Yrpo3 HWHGOPMAIMOHHONM O€30MacHOCTH, HCIIOJIb30BAHUE
METO/JIOB M CPEACTB IPOTUBOJAEHCTBHS JTHUM yIrpo3aM, COOJIIOACHHE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JaHHBIX, COOJIIO/IEHUE TPeOOBaHUM TEXHUKN 0€30IaCHOCTU U TMTUEHBI IIPU paboTe
C KOMIBIOTEPAMH U APYTUMU KOMIIOHEHTAMHU LIUPPOBOTO OKPYKEHUS, IOHUMAHHUE
IIPaBOBBIX OCHOB MCIOJIb30BaHUSl KOMIBIOTEPHBIX MpOrpaMM, 0a3 JOaHHBIX M
paboTel B ceTh MHTEpHET;

NOHMMAHHE OCHOBHBIX MPUHIMIOB JUCKPETU3AllMU DPA3NIUYHBIX BHUIOB
uHpOpMallMK, YMEHHE ONPENeNiATh HH(POPMALMOHHBIA O0O0BEM TEKCTOBBIX,
rpauyecKux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3aLUH,
YMEHUE OMNpEACNATh CPEAHIO CKOPOCTh IE€pEelaud JAHHBIX, OLIEHUBATh
W3MEHEHUE BPEMEHU IMepefayd OpH HM3MEHEHHMH HWH(QOPMALMOHHOIO 00BEMa
JAHHBIX U XapaKTEPUCTUK KaHaya CBA3H;

YMEHUE HCIIONB30BaTh IPY PEUICHUM 33]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YyHuCell, AITOPUTMA IMOCTPOCHHUS 3alUCH YKCIIA B MIO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOCHHUS YHUCIA IO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULHMOHHON CHCTEME CUMCIEHHSA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATH apU(PMETHUECKHUE OIepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpPa30BAHMS JIOTUUECKUX BBIPAXKEHHM, HCIIONb3Ys
3aKOHBI aiareOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKECHHUE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOPMaJIbHBIX (hOpMax IO 3alaHHOM Tabnuiie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTUHHOCTH BBICKA3bIBaHUS, COJEPIKAILErO
IIEPEMEHHBIE, PEIIATH HECIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHU;

NOHMMaHuEe O0a30BbIX aJITOPUTMOB OOpPAaOOTKM YHUCIOBOM M TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHOW CHUCTEME CUMCIEHUS, HAaXOXKICHUE
BCEX MPOCTHIX YHMCEI B 33JaHHOM JIMara3oHe, 00paboTka MHOTOpa3psIAHbIX LEIbIX
YHCeJl, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB IOMCKAa U COPTHUPOBKH,
YMEHUE ONpPEAeNsATh CI0KHOCTh H3Y4aeMbIX B Kypce O0a30BbIX aJIFTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MacCHMBa, COpPTUPOBKAa MacCHBa, IepeOOpHBIe
QITOPUTMBI, TBOMYHBIM MOUCK) U MPUBOJAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CJIOKHOCTH JJIsl PEIIEHUS OJHOU 3a/1a4u;

BJIQ/ICHUE YHUBEPCAIBHBIM SI3bIKOM MPOTPaAaMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHUs MU O 0a30BBIX THUMaX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHUE HCIOJb30BaTh OCHOBHBIC  YIPABISIONINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAINW3 NPEIJOKEHHOM IPOTrpaMMBbI:
OTIPENENATh Pe3yJbTaThl padOThl IPOrpaMMbl IIPHU 3aJaHHBIX MCXOAHBIX JaHHBIX,
OTpENENATh, MPU KAKUX HCXOAHBIX JTAHHBIX BO3MOXKHO MOJYYEHHE YKa3aHHbBIX



PE3yNbTAaTOB, BBISBIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OMHUOKE B padoTe
porpamMmbl, HOPMYIUPOBATH MPEJIOKEHHUS 110 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

YMEHHE CO3[aBaThb CTPYKTYPUPOBAHHbIC TEKCTOBbIE JOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAJbl C UCIIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JICKTPOHHBIC TAOJMIIBI JIJIs1 aHAJIN3a, IPEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAasi  BBIYUCIEHUE  CYMMBbI,  CPEIHETO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIIEHHUs, MOAOO0p JUHUU TPEHJA, PEIlCHUE
3aJlay IPOTHO3UPOBAHMS).

B mpomecce uzydenus kypca uHPOpMaTUKH YyriayOonéHHOro ypoBHS 6 11
Knacce oOydJarommuMucs OyayT  JOCTUTHYTHI — CIEAYIOIMHE  IPEAMETHBIC
pe3yJIbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KOIbI), HCIOJIb30BaTh MPOCTEUIINE
KOJIbI, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00ECTICYMBAIONIUN HAUMEHBIIYI0 BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIMUIIBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE pellaTh aJrOPUTMHUUECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJjayn  MOCTPOEHUS ONTUMAJILHOTO TMyTH MEXAy BepliMHamMu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTE€d  MEXAY  BEpIIMHAMU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JCPEBhS MPH
aHaM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETHUECKUX
BBIPAXEHUN, TTPU PELICHUM 3a/1a4 TTOMCKAa U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO
UTPBHI MO 33JJaHHOMY QJITOPUTMY, pa3padaThiBaThb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W pEaJu30BBIBATH B BHJE MpOrpamMm 0a3oBbIe
QJITOPUTMBI, YMEHUE HCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHUYEHHUM HA JIMANA30H UX BO3MOXHBIX 3HAUYCHUW, NMPUMEHSTH IMPH
pelIeHnH 3aJ1au CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBApPH, CTEKU, OYEPEaU, AEPEBbS),
WCIIOJIb30BaTh 0a30BbIE OMEpAIMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIC TTOAMPOTPAMMBI JJII 00paOOTKHA YUCIOBBIX JAHHBIX
U CUMBOJIBHBIX CTPOK, HUCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefbl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUpPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPaMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BIIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeICcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJh30BATh TAOIMYHBIC
(pensauoHHbIe) 0a3bl JAHHBIX (COCTABIAThH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJIHSIThH
COPTHPOBKY M TOUCK 3alucell B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) M CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCTOJIb30BaTh KOMIIBIOTEPHO-MATEMATHICCKUE MOJICITH /I aHaJIN3a
O0OBEKTOB W TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOJIHSTH
aHajgu3 pe3yJbTaTOB, IMIOJYYCHHBIX B XOJ€ MOJCIMPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJICJIM MOJICTIUPYEMOMY OOBEKTY WM TMPOIECCY, MPEeICTaBIATh
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpraHWU30BBIBATH JUYHOEC WH()OPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIP30BAHUEM PA3UYHBIX CPEACTB IHUQPPOBBIX TEXHOJOTUN, ITOHUMAHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIICKTa B Pa3IUYHBIX O0JIACTSX,
HaJIMYME TIPEICTABIICHUA O Kpyre pemaeMbIX 3a7ad MalluHHOTO OO0Yy4YeHUS
(pacrio3HaBaHusl, KJIacCU(PUKALMKA U MIPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HCNONB30BAaHUU  HMHPOPMALUOHHBIX  TEXHOJOTMM B Pa3IUUHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
Ne /o Kontpoabnsie IlpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. Hudposasi rpaMoTHOCTH
11 Kommbrotep - yHHBEpcanbHOE yCTPOUCTBO 6
' 00pabOTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHne 6
1.3 KomnbrotepHsie cetu
1.4 HNudopmanronHas 6€301macHOCTh 7 2
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nHpopmanuu B
2.1 per dopman 19 2
KOMIIBIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 14 1
23 Komnerorepnas apupmernka 7 1
Hroro no pazneny 40
Pa3zpnen 3. AlropuTtMbl M IpOrpaMMHUpPOBAHHE
3.1 BBenenune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl 8 2
3.3 YucneHHble METOBI 5 3
34 AAropuTMbl 00pabOTKH CUMBOJIBHBIX 5 1

JTAHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznea 4. UndopMaumoHHbIe TEXHOJIOTHH
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 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM nupposbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
Nudopmanus u uHGopMaioHHbIe
1.1 Popua Popuar 10 2.5
IPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpOBaHue
2.1 DIEMEHTBI TEOPUH AITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
2.3 PHEHTHD 16 45
IPOrPaMMHUPOBAHUS
Hroro no paszneny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTUH
31 KomMmnberorepHo-MaTemMaTHueckoe 2 )
' MOJIEJTMPOBAaHUE
3.2 bas3rer qaHHBIX 10 4
3.3 Be6-caiiTh 14 4
3.4 Kommprorepnas rpaduxa 3.5
3.5 3D-monenupoBanue 8 3
Uroro no pazgeny 48




Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

20
136

36.5




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

wn Tema ypoka

TpeOGoBaHUs TEXHUKH 0€30MAaCHOCTU U
TUTHUEHBI IPH paboTe C KOMITbIOTEpaMU U
JOPYTUMU KOMIIOHEHTaMU IIU(GPOBOTO
OKPYKCHHUS

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuHUIMIBI pabOTHI KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH 1TaHHBIMH C TOMOILBIO IIHH.
KoHTposieps! BHEMIHUX yCTPOMCTB
ABTOMaTHYECKOE BBIIOJIHEHUE TPOIPAMMBI
IIPOLIECCOPOM

OmnepaTuBHas, TOCTOSTHHAS U
JOJITOBpeMeHHas naMsATb. KoHTposutepsl
BHEIHUX yCTPOHCTB. IIpsmoit noctym k
namMsATH

COBpeMeHHBIe KOMIIBIOTEPHBIC TEXHOJIOTNH
[IporpamMmmMHOe oOecrieueHruEe KOMITBIOTEPOB,
KOMITBIOTEPHBIX CHCTEM U MOOMJIBHBIX
YCTPOMCTB

CucteMHOe ITporpaMMHOE oOecrieueHue.
OnepaniuoOHHbIE CUCTEMBI

Yrunutsl. [{paiiBepbl yCTPOUCTB.




[TapannensHoe nporpaMMHpOBaHUE

I/IHCTaJIJ'IHI_[I/IH U ACUHCTAJLIIAI WA

10 IIPOrpaMMHOTI0 00ecreueHus
@aiinoBble cuctemsl. [IpuHUAIIBI

1 pasMenieHust 1 UMEHOBaHUA (DailioB B
nonroBpeMeHHON namsaTh. [1[abnoHbr mist
ornucaHus rpymi ¢aiion
3axonogarenscTBO Poccuiickoit denepanun

12 B 00JIACTH MPOTPAMMHOT0 00ECIICUeHUS 1
JAaHHBIX
[IpyHIMIIBI TOCTPOEHUS U aNllapaTHbIE

13 KOMIIOHEHTBI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIbI

14 Cerp UnTEpHET

15 Pa3znenenne IP-cetn Ha OACETH C IIOMOIILIO
MAacoK IToJceTen

16 CereBoe aIMUHUCTPUPOBAHNE
Buns! nestensHoctr B cetn MIHTEpHET.

17 Cepsucsel UnTeprera. I'ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 Nudopmanmonnas 6€30macHOCTh

19 BpenonocHsle nporpaMmMHoe o0ecriedeHue u
METObI OOpBOBI C HUM

20 [IpakTuueckas pabota 1o Teme
"AHTHBUPYCHBIE IPOrPaMMBbI"
Opranu3zanus JMYHOTO apXHUBa

21 nHpopmanuu. PezepBHoe KonupoBaHue.

[TaponwsHas 3amura apxusal0.10.23




22

23

[IudpoBanue naHHBIX

Anroputm mmdposanus RSA.
Creranorpadust

24

25

26

27

28

[IpakTuyeckas pabora o Teme
"udpoBanue qaHHBIX"

Wudopmanus, 1aHHbIC ¥ 3HAHUSL.
WudopmanmoHHbIE TPOIECCH B TPUPO/IEL,
TEXHHUKE U 00I11eCTBE

HenpepbIBHBIE U JUCKPETHBIC BETUYUHBI U
curHayibl. Heo0X0IMMOCTh TUCKPETU3aIuU
uHpOpMAIINH, PETHA3HAYCHHON JIIIS
XpaHEeHMS, TIepe1adl 1 00paboTKH B
U(PPOBBIX CUCTEMAX

JIBonuHO€ KOoaupoBaHue. PaBHoMepHbIE 1
HEepaBHOMEpPHBIE KOJIbl. JlekoaupoBaHue
COOOIIIEHUH, 3aTTMCAHHBIX C TTOMOIIIBIO
HEpPaBHOMEPHBIX KOJOB

VYcenosue ®ano. [Toctpoenne 01HO3HAYHO

JEKOJUPYEMBIX KOJIOB C IOMOIIBIO JI€PEBA.
I'pad An. A. MapkoBa

29

Enunuter n3amMepenus KoaudecTra
nHpopmaruu. AndaBUTHBIN TOAXOI K
OLIEHKE KOJIM4ecTBa MH(popMaluu

30

31

CHUCTEMBI CUUCTIEHUS

IlepeBon uncen U3 OJJHONU CUCTEMBI
CUHCJIEHMS B IPYTYIO

32

JIBonuHas, BOCbMEpHUYHAS U
IIECTHA/IIIATEPUYHAS CUCTEMbI CUUCIICHHUS,




33

CBs3b MCXKIY HUMU

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHaAuaTCpuIHas CUCTEMbI CUNCIICHU A,
CBs3b MCXKIY HUMU

34

I[BOI/I‘-IHaSI, BOCbMCpHUYHAA U
meCTHaAuaTCpuvIHasds CUCTCMbI CUUCIICHUS,
CBsA3b MCXKIY HUMHU

35

36

Apudmernueckue oneparyu B
MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS
Tpownunas ypaBHOBEIICHHAs cUCTEMa
CUUCIICHHUS

37
38

I[BOI/ILIHO-Z[GCSITI/ILIHaH CUCTeéMa CUHUCIICHUA

KO,I[I/IpOBaHI/Ie TCKCTOB

39

PactpoBoe koanpoBanue n300paxeHuit

40

41

42

43

[IpakTuyeckas pabora o Teme
"Jluckperusanus rpapuueckoin
nHpopmanun"

IIBeToBBIE MOAEIN. BekTopHOE
KoaupoBanue. Popmartsl (haitnos.
Tpéxmepnas rpaduka. @pakranbHas
rpaduka

Koauposanue 3Byka. Ounenka
MH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX IPU 33JaHHBIX YaCTOTE
JUCKPETU3ALMH U Pa3psIIHOCTH
KOJMPOBaHUs

[IpakTuyeckas pabora o Teme
"JluckpeTusanus 3ByKoBor HHPpopmanuu"




44

45

OcHoBBI aNreOpbl JOTUKU

Jlorngeckue onepanuu. TabauIs!
WUCTHHHOCTHU

46

47

48

Jlornueckue Belpaxenus. Jloruueckue
TOXKJECTBA. JJ0Ka3aTenbCTBO JTOrMYECKUX
TOKIECTB C IOMOIIBIO TAOJIUI] HICTUHHOCTH

[IpakTuyeckas paborta 1o Teme
«IlocTpoenue u ananu3 TabIMUL UICTUHHOCTU
B TAOJIMIHOM TIPOIECCOPEY

Jloruueckue OIICpanru U OIICpanr HaqQ
MHOXCECTBAMU

49

Jlormueckue Oorcpanyru 1 OoIrcpannn Halq
MHOXKECTBaMH

50

51

3aKoHbI aNreOpbl JOTUKU. DKBUBAIICHTHBIC
npeoOpa3oBaHMs JIOTHUYECKUX BBIPAKCHU I

Jlornueckue ypaBHEHHs U CUCTEMBI
ypaBHEHUH

52

Jlornueckue QpyHKIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3ZMOXHBIX JJOTHYECKUX
(GYHKIUH OT KOJIUYECTBA ApTYMEHTOB.
[TonHbIE CUCTEMBI TOTHYECKHUX (DYHKITUI

53

Kanonuueckue Gpopmbl JOrHuecKux
BbIpakeHH1. COBEpILICHHBIE
JTU3BIOHKTUBHBIE 1 KOHBIOHKTHUBHBIE
HOpMaJIbHbIE (POPMBI, ATITOPUTMBI UX
MOCTPOEHMS 0 TabJIHIle HCTUHHOCTH

54

Jlornveckue 3JIEMEHTHI B COCTaBe
KOMITbIOTEpA




55

56

Tpurrep. Cymmarop. MHoropaspsiaHblil
cyMmaTop

[TocTpoeHue cxem Ha JIOTHYECKUX
3JIeMEHTaX. 3alKch JJOTHIECKOTrO
BBIPQXKEHUS 110 JIOTHYECKOH cXxeMe

57

MukpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

58

59

60

61

[IpencraBienue LenbIX YUCEN B IaMATH
KoMIIbtoTepa. OrpaHn4eHHOCTh AUAana3oHa
qucesl IpYU OTPaHUYEHUU KOJINYECTBA
pa3psaos. [lepenonnenue pa3psaaHoil ceTku

be33HakoBbI€ ¥ 3HAKOBBIE JaHHBIE.
3HaKOBBIN OWT. JIBOMYHBIN JOTTOJIHATEIIBHBIN
KOJI OTPULIATEIIbHBIX YUCEN

IToGuTOBBIE JTOrMYECKHE ONEPALHH.
Jlornueckuit, apudmernueckuit u
LUKJIMYECKUH CIABUTH

[udposanue ¢ MOMOLIBI0 TOOUTOBOMN
onepauuu «uckirovaromee NI

62

63

64

Hpe)ICTaBJ'ICHI/IG " XPaHCHUC B IaMATHU
KOMITIBIOTEPA BEICCTBCHHBIX YUCCIT

Brinmonsenue onepam/lﬁ C BCIICCTBCHHBIMHA
YuCJIaMH, HAKOIIJICHUC OIIHOOK npu
BBIYHMCIICHUAX

ITpakTruyeckas pabdora no teme «M3ydenue
MIOPa3psAHOTO MATMHHOIO IIPEICTaBICHUS
LIENIBIX U BELIECTBEHHBIX YHCEI»

65

AHaJN3 anropuTMOB




OTansl pPEIICHUS 3a/la4 Ha KOMIIBIOTEPE.

66 WHcTpyMeHTalIbHBIE CPEACTBA: TPAHCIATOP, 1
OTJaT4MK, TPOPUINPOBIIUK
Cpena nporpamMmmupoBanust. KoMmnumsmus u
67 MHTepIpeTanus nporpamm. BupTyanbHbie 1
ManiHbl. IHTerpupoBaHHas cpena
pa3paboTku
68 Merto/ibl OTJIAIKK TPOTPaMM 1
69 Turbl mepeMeHHBIX B S3bIKE 1
IPOTPaMMHUPOBAHUS
70 O06paboTKa LETbIX YUCEIT 1
71 O0paboTKa BEMECTBEHHBIX YHCEI 1
72 CiyuaiiHble ¥ IICEBIOCIIYYaliHbIE YNCIIA 1
73 Berpnenus. CnoxHble yCI0BUS 1
74 [uxsl ¢ ycmoBueM 1
[ukiel o mepeMEeHHOM.
75 B3anmo3aMeHseMOCTh pa3IuyHbIX BUIOB 1
IIUKIIOB
76 O6paboTka HaTypaIbHBIX YHUCET C |
HCIOJIb30BaHUEM ITUKJIOB
HaxoxxaeHue BceX MpOCThIX YHCEI B
77 3alaHHOM Juana3one [Ipaktuyeckas pabota | 0.5
o TeMe «Pemenue 3a1a4 METO0M ’
nepedopay»
78 WNuBapuanT nukia 1
79 JIOKyMEHTHUPOBAaHKE MPOTPAMM 1
80 O06paboTka JaHHBIX, XpaHALIIUXCS B (aiimax 1




81 Pa3Ouenune 3amaun Ha rog3anadyu
Vcnonp30Banue CTaHAAPTHON OMOIHOTEKH

2 A3blKa IporpaMMmupoBanust. [logkirouenue
OUOIMOTEK MOAIPOrPpaMM CTOPOHHHUX
MPOU3BOAUTENEH

83 [Toxnporpammel (iporeypsl ¥ (pyHKITHH)

84 [Toanporpammsl (Tpoueaypsl U (YHKITUH)

85 [IpakTuyeckas padora mo reme "Pazpaborka
nojmnporpamm"
Pexypcusi. PekypcuBHbIe 00BEKTHI

26 (ppaxranel). PexypcruBHbIE IpoLieyphl U
¢bynkuuu. Mcnonp3oBaHue creka s
OpraHM3allK PEKYPCUBHBIX BHI30BOB

27 [IpakTuyeckas pabora o Teme
"PexkypcuBHBIE IOTPOrPaMMBbI"

28 MoaynbHBIN IPUHLUI [IOCTPOCHUS
porpamMm

89 YucneHHble METOIbI

90 [TpakTryeckas pabora no reme «HucneHHoe
peleHne ypaBHEeHHI»

91 Hcnonb3oBaHne AUCKPETU3ALNH B
BBIUUCIIUTENBHBIX 3a/1a4ax
[IpakTuueckas pabota 1o Teme

92 «[IpubnmxEHHOE BRIUMCICHHUE JUIUH KPUBBIX
U TIomasei Guryp»

93 [IpakTuyeckas padora no Teme «Ilonck
MakcuMyMma (MUHUMYyMa) QyHKIIUN

94 O0paboTka CHUMBOJIBHBIX TAHHBIX.




95

96

AnTOopuTMBI 00PabOTKH CUMBOJIBHBIX CTPOK:
HOACYET KOJIMYECTBA NOSABJICHUN CUMBOJIA B
CTpOKE

AAroput™bl 00pabOTKH CHMBOJIBHBIX CTPOK:
pa3zbueHne CTPOKH Ha CJIOBa MO MPOOEIbHBIM
CUMBOJIaM

AAropuTMBI 00paObOTKH CUMBOJIBHBIX CTPOK:
MIOUCK TIOJICTPOKH BHYTPH JaHHOW CTPOKHU;
3aMeHa HallIGHHOH MOJICTPOKU Ha JAPYTYIO
CTPOKY

97

[IpakTuueckas padbora no teme "O6padboTka
CTPOK C UCTIOIb30BaHUEM (DYHKITHIA
CTaHJAPTHOW OMOJIMOTEKH s3bIKA
nporpaMmmupoBaHus"

98

99

100

['enepanus ciioB B 3a1aHHOM alihaBUTE

MaccuBsl 1 IOCTIEN0BATENBHOCTH YUCEL.
[IpakTryeckas paborta no Teme "3anosHeHne
Maccuba"

O06001IEHHbIE XapaKTEPUCTUKH MacCHBa

0.5

101

JIMHEWHBIN MONCK 3aJaHHOT0 3HAUCHUS B
Maccuse. [IpakTudeckas paboTa o Teme
"JInHetHBIA TONCK 3aJaHHOTO 3HAYEHHS B
maccube"

0.5

102

103

[IpakTuueckas pabora no teme "Ilonck
MUHUMAaJIbHOTO (MaKCUMAJIBHOT'0) 3JIEMEHTa
B YMCJIOBOM Maccuse"

CopTrpoBKa OJHOMEPHOTO MacCUBA.
IIpocTsie METOABI COPTUPOBKH.

0.5




104

105

[IpakTrueckas padota o Teme "IIpocTeie
METO/]Ibl COPTUPOBKHU MaccuBa"

CoprupoBka ciausHueM. beictpas
coptupoBka MaccuBa (anroput™ QuickSort).
[IpakTrueckas padota mo Teme "breicTpas
COpPTUPOBKA MaccuBa"

JIBOUYHBIN IOUCK B OTCOPTUPOBAHHOM

Maccuse. [IpakTudeckas pabora o Teme
" JIBOMYHBIM TTOUCK"

0.5

0.5

106
107

JIByMepHbIE MaCCUBBI (MaTpPHULIbI)

AnTopuTMBI 00pabOTKH MaTPHIL

108
109

Pemenue 3aay aHainn3a JaHHBIX

Cpez[(:TBa TCKCTOBOI'O ITpoeccopa

110

KommnsrorepHas BEpCTKa TEKCTa

— | | | |

111

112

[IpakTuyeckas padota no Teme "Bépcrka
JOKYMEHTOB C MAaTEMaTUYECKUMH
dbopmynamu”

WNHCcTpyMEHTBI peLlEH3UpOBaHUS

113

114

115

[IpakTuueckas pabota 1o Teme
"MHoOrocTpaHU4HbIE TOKYMEHTHI"
O6naunsble cepBuchl. KomiektuBHas pabota
¢ nokymeHTtamu. [IpakTuueckas padota no
teme "KosiekTuBHas paboTa ¢
JTOKyMEeHTaMu"

Ananus JaHHBIX. bolbllve JaHHEIE

0.5

116

117

MarmmaHnoe oOydeHne

AHanu3 JaHHBIX ¢ TOMOIMIBIO AJIEKTPOHHBIX
TaOJIAILL




118

119

120

121

[IpakTrueckas pabota o reme "AHanu3
JAHHBIX C TTIOMOILBIO 3JIEKTPOHHBIX Ta0IHII"

[TocTpoenue rpadgukoB GyHKIIHIA.
[TpakTrueckas padota nmo teme "Harmsanoe
MIpe/ICTaBICHHUE PE3yIbTATOB
CTaTUCTUYECKOM 00pabOTKH TaHHBIX B BUJIE
Jyarpamm CpecTBaMU PelaKTopa
ANEKTPOHHBIX Tabnui"

JIunnu tpenaa. [Ipakrudeckas padoTa mo
teme "IloxOop muHUM TpeHaA,
MporHo3upoBanue"

[Ton6op mapamerpa. [IpakTrueckas padora
1o Teme "YuclieHHOE pellleHre YpaBHEHUN ¢
MTOMOIIIBIO TT0100pa mapamerpa’

0.5

0.5

0.5

122

OnTuMu3aIus Kak MOUCK HAWITYYIIEeTO
peIIeHsI B 3aJaHHBIX YCIOBHUSX.
[IpakTnueckas padbora no teme "Pemienue
3aJja4 ONTUMH3ALMHU C TIOMOIIIBIO
3JIEKTPOHHBIX TabHI"

0.5

123
124

PesepBHOE Bpemst

PesepBHOE Bpems

125
126
127

PesepBHOe Bpems
PesepBHOE Bpems

PesepBHOe Bpems

128
129

PesepBHOE Bpems

PesepBHOe Bpems

130

PesepBHOE Bpemst

131

PesepBHOE Bpemst

e e S g T T L S S i ——




132 PesepBHOE Bpems 1
133 PeszepBHoe Bpemst 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PeszepBHoe Bpemst 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

21.5




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka Beero Kontpoabubie IIpakTnueckue 06pAI0BATEIBHELE
padoThI padoThI pecypenI
KomuuectBo nndopmarim 1
2 AJITOPUTMBI CKaTUS TaHHBIX 1
Anroputm Xadpmana 1
4 [TpakTuueckas pabota mo Teme "Cxatue 1 1
JAHHBIX C TTOMOIIIBI0 anroputMa Xaddpmana"
5 Anroputm LZW 1
ANTOPUTMBI C)KaTHUS JAHHBIX C IOTEPSIMHU.
6 [IpakTuueckas pabora no teme "Cixxatue | 0.5
JTaHHBIX ¢ noTepsmu (anroputmsl JPEG, ’
MP3)"
CKopocTh nepeiaum JaHHBIX 1
IToMexX0yCTOMYUBBIE KOJIbI 1
9 [IpakTnyeckas pabora o Teme | 1
"ITomexoycToitunBbie KObI"
Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3anmojeiicTeue. CucTeMHbIH 2D dexT. |
VYnpasieHue Kak HHPOPMaIIMOHHBIN
nporecc. OOpaTHas CBs3b
11 Mojenu 1 MOJIETMPOBAHUE 1
12 ['padbr 1
13 Pemenue 3a1a4 ¢ moMo1sio rpagos 1




14 HepeBbs

15 OCHOBBI TEOPUH UTD
[IpakTrueckas padota mo teme "llonck

16 BBIUTPBIIIHONW CTPATETUH B UT'PE C IOJIHOMN
uHpopmanuein”

17 CpencrBa HCKYCCTBEHHOTO MHTEIIEKTA

18 [IpakTuueckast padora o Teme "Cpezncraa
HCKYCCTBEHHOI'O MHTEJIJIeKTa"
dopmanu3anys NOHATUS AITOPUTMA.

19 MamuHa TelOpHHra Kak yHUBEpCaabHas
Mozelb Beruucienuil. Tesuc Yépua—
TrropuHra
[TpakTryeckas pabora o Teme

20 "CocraBiieHHE TPOCTON ITPOrPaMMBI JUIs
MamuHbl Thropunra'

21 Mammuna Ilocra

22 Hopwmanshsbie anropugmer Mapkosa
ANTOPUTMHUYECKN HEPA3PEIINMBIE 3a1a4H.

23 3agaua octaHoBa. HeBO3MOXKHOCTE
ABTOMATUYECKOM OTJIAJKH ITPOrpaMM

24 CJOXKHOCTh BBIYMCICHUN
[Torck mpOCTHIX YKCEN B 3aJaHHOM

25 JIana3oHe ¢ MOMOIIBIO AITOPUTMA «PEIIETO
DparocheHay

26 [IpakTuueckas padora no Teme "[lonck
IIPOCTBIX YKCEN B 3a/IaHHOM JlMana3zoHe"

27 MHoropa3psHbie LeNble Yncia, 3a1a4u

JUIMHHOU apu(METUKH




28

29

30

[IpakTrueckas padota mo Teme "Peanu3anus
BBIUMCJIEHUI ¢ MHOTOpa3psAHbIMU yuciaMu"

CrnoBapu (accolMaTUBHBIC MACCUBBI,
oToOpakeHus ). Xa3m-Tabauubl. [loctpoeHune
a1(haBUTHO-YaCTOTHOTO CIIOBAPS JIJIs
3aJJaHHOTO TEKCTa

[IpaxTuueckas padora o Teme "[locTpoenue

a1(aBUTHO-9aCTOTHOTO CJIOBAPS TS
3aJJaHHOro TeKcTa"

31

AHaIu3 TEKCTa Ha €CTECTBEHHOM SI3bIKE.
Beraenenune nocnen0BaTeNbHOCTEN 110
mra0siony. PeryssipHbie BRIpaskeHHUsI.
YacToTHbIN aHAIN3

32

33

34

[IpakTryeckas pabora o Teme "AHanus3
TEKCTa Ha €CTECTBEHHOM S3bIKe"

Creku. AHaNM3 NPaBUILHOCTH CKOOOYHOTO
BBIPAKECHUS

Boruncnenue apupMeTnueckoro BhIpaKeHus,
3aMMCaHHOro B MOCT(UKCHOM popme

35

36

37

[IpakTuueckas pabora no teme "Bpruncienue
apu(QMETUYECKOTO BBIPAXKEHHUS, 3alIMCAHHOTO
B nocTdukcHoi Gopme"

O‘{CpCI[I/I. Hcnons3oBaHue oucpeaun st
BPEMCHHOI'O XpaHCHUA JaHHBIX

[IpakTuyeckas paboTa Mo Teme
"Ucnonws3oBanue ouepenu”

38

HepeBbsi. Peanu3zanus gepeBa ¢ MOMOIIBIO
CCBIJIOYHBIX CTPYKTYp. J{Bon4HbBIE




39

40

(bunapueie) nepesbs. [locTpoenue nepera
JUIS 33JJAHHOTO apH(PMETHIECKOTO
BBIPAXKCHUS

[IpakTueckas paboTta 1mo Teme
"Hcnosib30BaHUE AEPEBHEB sl BHIYMCIICHUS
apuMETUYECKUX BBIPOKCHHI"

PexypcuBHbIe anroputMel 00X0za AepeBa.
Mcnonb3oBaHue creka u ouepeau i o0xoaa
Jepesa

41

PexypcuBHBIE anroput™Mbl 00X0aa JepeBa.
Hcnonp3oBanue cTeka U ouepenu st 00xoa
nepeBa

42

43

44

Anroputwmsl Ha Tpadax. [Toctpoenune
MUHHMAaJIHHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBS3HOTO
HEOpPUEHTHPOBAHHOTO rpada

O6xox rpada B rmyouny. O6xox rpada B
HIUPUHY

KonnyecTBo pa3nuyHbIX MyTeH MexXIy
BEPLIMHAMU OPUEHTUPOBAHHOI'O
alMKJINYecKoro rpada

45

46

47

Anroput™m JlefKCTpHI.

[IpakTuueckas pabota no Teme "Brruncienue
JUIMHBI KpaTyaiIliero myT Mexmay
BepiirHamMu rpada (anroputm [eiikerpsr)"”

Anropur™m ®noiga—Yopamia

48

3amauu, pemaeMpie ¢ TOMOIIBIO
JUHAMHUYECKOTO TPOrPaMMHUPOBAHHS




BBIUMCJICHHE PEKYPCUBHBIX (DYHKIIUI

[IpakTuyeckas pabora no Teme "Breruncienne

49 PEKYPCUBHBIX (PYHKITUH C TTOMOIIBIO 1
JTUHAMHYECKOTr0 MporpaMMupoBanus”
3aiauu, pellaeMble ¢ TOMOIIBIO
50 JUHAMHYECKOTO TPOrPaMMHUPOBAHHUS
N0JCYET KOJIMYECTBA BAPUAHTOB
[TpakTudeckas padora no teme "Ilomcuér
51 KOJINYECTBA BAPUAHTOB C IOMOIIIBIO 1
JUHAMHYECKOIro IporpaMMupoBanus”
3anaun, penaeMble ¢ TOMOIIBIO
52 JUHAMHYECKOTrO MPOrpaMMUPOBAHUS: 3a/1a4H
ONITHMH3AIAH
53 [TonsiTre 0 mapaaurMax MPOrpaMMUPOBAHHUS.
00630p A3BIKOB MTPOTPAMMHUPOBAHUS
54 [Tonsatue 06 00BEKTHO-OPUEHTUPOBAHHOM
POrPaMMHUPOBAHUN
55 OO0bexTsl U K1acchl. CBOMCTBA U METOIBI
00BEKTOB
56 OOBEeKTHO-OPUEHTHUPOBAHHBIN aHAIN3
[TpakTnueckas paboTa 1o Teme
57 "Hcrionb30BaHne TOTOBBIX KJIACCOB B 1
nporpamme”
58 PazpaboTtka nporpamMm Ha OCHOBE OOBEKTHO-
OPUEHTUPOBAHHOTO MOAX0/1a
59 [IpakTuueckas padota "Pa3paboTka nmpocToii |
MPOrPaMMBbI ¢ UCTIONIb30BaHUEM KIIacCOB"
60 WNukancynsuust. [Ipaktudeckas padoTa mo 0.5




teMe "Pa3paboTka kiacca, HCIOJIb3YIOIIETO

MHKAICYJsIu0"

61 Hacnenosanwue. [Tomumopduzm

6 [IpakTuyeckas padora o Teme "Pa3paboTka 1
uepapxuu KjiaccoB"

63 Cpenbl ObICTPOIl pa3pabOTKH MPOrPAMM.
[TpoexTupoBanue nnTepdeiica moab3oBaTess

64 [IpoexTupoBanue uHTEpPEiica MOIb30BATEINS

65 Hcnonp30BaHuE TOTOBBIX YIPABISEMBIX
AIIEMEHTOB JUIsl TIOCTPOEHUs HHTepdeiica

66 [TpakTuueckas pabota no teme "Pa3zpaboTka |
Iporpammsl ¢ rpadudeckum uaTepdericom”

67 H3yueHnne BTOpPOro si3pka
IPOrPaMMHUPOBAHHUS

68 N3y4eHne BTOPOro si3pIka
IPOrPaMMHUPOBAHUS

69 Oranel KOMIBIOTEPHO-MAaTEMaTHYECKOT O
MOJIETTUPOBAHUS
Juckperusanys Npu MaTeMaTH4eCKOM

70 MOJIETMPOBAHUH HETIPEPHIBHBIX MPOIIECCOB.
MoaenvupoBaHe ABUKEHUS

71 [TpakTnueckas paboTa 1o Teme |
"MoaenupoBaHH€e IBUKEHHS"
MonenupoBaHue OMOJIOrHYECKHX CHCTEM.

72 [IpakTuyeckas pabora o Teme 0.5
"MonenupoBaHue OMOJIOTHYECKUX crucTeM"

7 MaremaTtrueckue MoJIel B 3KOHOMUKE.

BreraucnurenpHbIC 9KCIICPUMCHTEI C




MOACTISIMHA

BepositHocTHBIE MOnenu. [IpakTuyeckas
pabora o Teme "Mmutarimonsoe

7 MOJIEJTMPOBAaHHUE C TOMOLIBI0 MeTo1a MoHTe- 05
Kapino"

75 KomMmmproTepHoe MoIeIMpOBaHUE CUCTEM
yIpaBiIeHUS

76 O0paboTka pe3ysIbTaTOB KCIICPUMEHTA

77 TabmuuHble (pensSIMOHHBIC) Oa3bl JAHHBIX
[Towuck, copTupoBKa U GUIBTPALUS JAHHBIX.

3 3armpocsl Ha BEIOOPKY TaHHBIX. 3arpOCHI €
napaMmerpamu. Boraucisiemble 1oss B
3arnpocax

79 [Tpaktnyeckas pabdora no reme "Pabora ¢ 1
roToBOi 0a30i 1aHHBIX"
MmuoroTabiauunble 0a3bl JaHHBIX. THIIBI

80 cBsizel Mexay Tabnuuamu. BHemHui kiroy.
[lenocTHOCTB 6a3bl TaHHBIX

81 [IpakTuueckas pabora no teme "Pazpaborka |
MHOTOTa0IM4HOM 0a3bl JaHHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM 0a3aM JJaHHBIX

3 [IpakTnueckas pabora o Teme "3anpockl K ]
MHOTOTa0IMYHOM 0aze JTaHHBIX"

84 A3k ynipaBienus naaasiMa SQL

25 [IpakTuueckas pabora o Teme "YmnpasieHue ]
JIAaHHBIMH C TIOMOIIIBIO si3bIka SQL"

26 Hepensimmonnsie 60a3pl JaHHBIX. DKCIIEPTHHIC

CHUCTCMBI




87

HuTepHeT-npuiioxeHus

[TonsiTue 0 cepBEpHOM U KIIMEHTCKOM YaCTAX

88 caiita. TeXHOJOTHS «KJIUEHT — CEPBEP», €€
JIOCTOMHCTBA U HEJJOCTATKU

89 OcHogsl si3p1ka HTML

90 [IpakTuueckas padora mo teme "Co3nanue
TEKCTOBOM BeO-CTpaHUIIbI"

91 OcHogsl s3p1ka HTML

92 OcHogsl s1361ka HTML
[IpakTrueckas padora no teme "Co3nanue

93 Be0-CTpaHMIIbI, BKIIOYAIOMICH
MyJIbTUMEANIHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BU/IE0)"

94 OcHoBbI KackaaHbIX Tabmuil ctuieit (CSS)
[TpakTuueckas paboTa mo Teme

95 "OdopmieHue CTpaHHIIbI ¢ TOMOIIBIO
KacKaJHbIX Ta0auI cTriIei"

96 Cuenapuu Ha s3pIke JavaScript

97 Cuenapun Ha s3b1Ke JavaScript

98 ®opMbl Ha BEO-CTpaHUIIE

99 [TpakTnueckas pabota no teme "Ob6paboTka
JaHHBIX (popM"

100 Pa3smernienune BeO-caiiToB. Ycilyra XOCTUHTA.

101

3arpy3ka (aitioB Ha CalT

Kanpuposanue. cnpaBneHue nepcreKTUBHI.
I'ncrorpamma. Koppekius ypoBHeH,
Koppekius 1Beta. ObeciBeUrBaHUE IBETHBIX
U300paKeHHIA




102

103

104

BBox n3o0pakeHuil ¢ HCIIOIb30BaHHEM
Pa3IMYHBIX ITUPPOBBIX YCTPOKUCTB.
[IpakTuyeckas padora o Teme "O6padboTKa
dpoBbIX poTorpaduii"

Perymb. Pabora ¢ o6nactsaimMu. OUiIbTpHIL.
[IpakTrueckas padorta mo teme "Petymib
dpoBbIX poTorpaduii"

MHorocnoiinbie n300paxxkenus. TexkcToBbIe
ciou. Macka cnos. Kananel. Coxpanenue
BbIJIEJICHHON 00JacTu

0.5

0.5

105

[IpakTuyeckas pabora o Teme
"MHorocnoiiable n300paxenus"

106

107

108

[ToaroroBka wimrocTpanuii 1yist BeO-CaiToB.

[IpakTuyeckas pabora o Teme

" AHUMUpPOBaHHbIE U300pakeHus"
Bekrophas rpaduka. Bekropuzanus
pacTpOBBIX U300paXKeHUI

[IpakTuueckas pabora no teme "BekTopHas
rpaduxa"

0.5

109

110

111

[IpuHIMIBI TOCTPOEHUS U peAaKTUPOBAHUS
TPEXMEPHBIX MOJIENEHN

[IpakTuueckas padora no teme "Co3nanue
IIPOCTBIX TPEXMEPHBIX Moienen"

Cerounbie MOJIenTM. Matepualibl

112

113

[IpakTuyeckas padora no Teme "CeTouHble
Mozenn"

MonenupoBaHue HICTOYHUKOB OCBEIICHHUS.
Kamepsr




114 [IpakTnueckas padora mo teme "Penaepunr" 1 1
115 AnnutuBHble TeXHOJIOrUM (3D-nipuHTEpHI) 1
116 [ToHsiTHE O BUPTYAJIBHOM peAIbHOCTH U |
JIOTIOJIHEHHOM PEAIBHOCTH
117 Pe3epBHOE Bpemst 1
118 PeszepBHoe Bpemst 1
119 PesepBHOE Bpems 1
120 PesepBHoe Bpemst 1
121 PesepBHOE Bpems 1
122 PesepBHOE Bpems 1
123 PesepBHOE Bpems 1
124 PesepBHOE Bpems 1
125 PesepBHOE Bpems 1
126 PesepBHOe Bpemst 1
127 PesepBHOe Bpemst 1
128 PesepBHOE Bpems 1
129 PesepBHOe Bpemst 1
130 PesepBHOE Bpems 1
131 PesepBHOe Bpemst 1
132 PeszepBHOE Bpems 1
133 PesepBHOE Bpems 1
134 PeszepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PeszepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 36.5




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Nudopmaruka. 10 kmacc: yuebnuk / JI.JI. Bocosa, A.}O. bocoBa, OOO «bunom. JlabopaTopus
3HaHuk», 2020
Nudopmaruka. 11 kmacc: yuebnuk / JI.JI. bocosa, A.}O. bocoBa, OOO «bunom. JlabopaTopus
3HaHui», 2020

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

MeTtoanueckie peKOMEH/IalluH 110 MPOBEJCHNUIO0 YpokoB nHpopmatuku B 10 ximacce. Yacts 1
bocosa JI.JI., bocosa A.1O.
MeTtonyeckue peKoMEeHAalNuU 10 NPOBEIEHUI0 YpoKoB HHpopmaTiku B 10 kiacce. Yactp 2
bocosa JI.JI., bocosa A.1O.
MeTtonyeckue peKoMEeHAAlNHU 10 POBEIEHUI0 YpoKOB HHpopMaTuku B 11 kiacce. Yacts 1
bocosa JI.JI., bocosa A.1O.
MeTtonyeckue peKoMEHAaluU 10 NPOBEIEHUI0 YPOKOB HHpopMmaTHKu B 11 kiacce. Yactp 2
bocosa JI.JI., bocosa A.1O.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Caiit bosova.ru: https://bosova.ru/metodist/authors/informatika/3/7kl.php

https://resh.edu.ru/ - 'ocynapcTBenHas o6pazoBaTenbHas miaardopma «Poccuiickas 3eKTpOHHAs
HIKOJIa

http://www.edu.ru/ - Poccuiickoe oOpa3oBanue: geaepanbHbIi moprai
http://www.school.edu.ru/default.asp - Poccuiickuii o6pa3oBarenbHbIi OpTa
http://gia.osoko.ru/ - OdpunmanbHbI HHPOPMAILIMOHHBIN MOPTaJ TOCYAAPCTBEHHON HTOTOBOM
aTTecTaluu

http://www.apkro.ru/ - caiit MozaepHu3zanus o01iero oopa3oBanus

http://www.standart.edu.ru - HoBblii cTanmapt ob1iero oopa3zoBaHus
http://school-collection.edu.ru - Eaunas komieknus uudpoBbIx 00pa3oBaTeIbHbIX PECYPCOB
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