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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOnEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHMI K pe3yibTaTam
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO0  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxe QenepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKE Ma€T MpEACTaBICHUE O UENsIX, OO0mIei
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYHAIOUIMXCS CpPEICTBAMHU
yuebHoro mpeamera «MHdopmaruka» Ha yriyOnEHHOM ypOBHE, YCTaHABIIMBAET
00s13aTeTbHOE pEeIMETHOE coJiep>KaHue, npeaycMaTpUBacT ero
CTPYKTYpPUpPOBAHHE IO pa3jiesiaM U TeMaM Kypca, ONpeAeiseT pacipeieieHUe ero
no kjaccaM (rojaM u3yuyeHus), Ja€T MpUMEpPHOE pacmpeiejieHue y4eOHbIX 4acoB
M0 TEMAaTUYECKUM pasJenaM Kypca U PEKOMEHIyeMmylo (IPUMEPHYIO)
MOCJICIOBATEIPHOCTh ~ MX  HM3YYCHHS C  Y4ETOM  MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00yUarOIUXCS.

[Iporpamma o nHGOpMAaTHKE ONPEIETAET KOJTMUECTBEHHbBIE U KAYECTBEHHBIC
XapaKTePUCTUKU Y4eOHOTO MaTepHaa IJs KaXI0To rojia U3yuyeHus, B TOM YHUCIIe
JUISL COIEPIKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX pabor,
rocyJapCTBEHHOW UTOrOBOM arTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOM JIJIi COCTaBJICHHWS AaBTOPCKUX Y4YE€OHBIX MPOrpaMM U YUYEOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYIIHOCTh HMH(POPMATUKM KaK HAYYHOM JUCHUIUIMHBI, H3y4Yarolleu
3aKOHOMEPHOCTH MPOTEKAHUsI ¥ BO3MOXKHOCTH aBTOMAaTHU3aIMH WH(POPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE =~ 005MacTM  TpuUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
WH(POPMAITMOHHBIE TEXHOJIOTHH, YIIPABJICHUE U COIUANBHYIO chepy;

MEXIUCITUTUIMHAPHBIN ~ Xapaktep uWHQopMaTuku u  HUHPOPMAIMOHHOM
NEeSTeTLHOCTH.

Kypc unbopmatuku ajis ypoBHsS CpeaHEro 00Iero o0pa3zoBaHUs SBIISAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKM OOydYaloOmuUXcsi B 00JacTh
nHOOPMATHKA U HWH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM, OMHUPACTCS
Ha CoJIep)KaHue Kypca WH()OPMATHUKHA YPOBHS OCHOBHOTO OOIETO 0Opa3oBaHHS U
OMBIT  TMOCTOSHHOTO  MPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJOTHHA, Ma€T TEOPETHUECKOE OCMBICICHHE, WHTEPIPETalui0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbprarel  yrimyOn€HHOro YpOBHS HM3y4YeHHsT ydeOHOro mpeamera
«MHdopmaTtukay OpPHUEHTUPOBAHBI HA TIOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieaymneid MpoPecCUOHATIBHOW JIeITENbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOUEBBIMU IMOHATHUSAMU W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCThH AEMOHCTPUPOBATH PA3IMYHbIC MTOIXObI
K U3YUYCHUIO SIBJICHUH, XapaKTepHBIX JJI1 U3y4yaeMOo# NpeIMETHON 00JacTH;

YMEHHE penlaTh THUIOBBIE MPAKTUYECKHE U TEOPETUYECKUE 3aJauyu,
XapakTEepHbIE ISl HCIOJIb30BAaHHMS METOJAOB M HMHCTPYMEHTapusi JaHHOMN
npeaMEeTHOM 00J1acTu;

HaJM4yue TPEACTaBICHUM O JaHHOM MpPEeAMETHOM O00JIACTH KakK I€JI0CTHOU
T€OpUU (COBOKYIHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHsI M3y4deHHUs MH(MOpPMATHKUA 00€CIeYnBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOyYarOUIMXCcs K MPOJOJDKEHUIO 00pa30BaHUS B
OpraHu3alugax  Opo(ecCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEIOCPE/ICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMH, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMalnnoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJbIIME JaHHBIE H
MalIMHHOE O0O0y4Y€HUE, TMPOMBIIIJICHHBI WHTEPHET BEIIe, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OeCHpOBOJHON CBSI3U, POOOTOTEXHHMKA, KBAHTOBBIC
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENECIEHHOIO PEECTPa, TEXHOJOTHH BHUPTYaJbHOW WU
JIOTIOJTHEHHOM PEeajbHOCTEM.

OcHoBHast 1enb u3yyeHusi yuyeOHoro npeamera «HMHpopmaTuka» Ha
yrIIyOJIE€HHOM  ypOBHE cpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JaNbHENIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIUH OO0y4arouerocsi, €ro
TOTOBHOCTH K JKM3HHU B YCJIOBUSIX Pa3BUBAOILErOcs MHPOPMAIIMOHHOTO 00IeCTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmatuku B 10—11 kimaccax goMKHO 00€CIEUUTh:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa IMOHUMAHUU POJH
uHpopMaTKY, WHOOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTMH B
COBPEMCHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

c(OpMHPOBAHHOCTh YMEHHMM pa3iau4arh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLICHHBAaHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTD U
00001maTh nHpOpMaIHIo;



c(OPMHPOBAHHOCTh  MPEJCTABICHUNH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHWMAHHE COLHUAIBHOIO,
HKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHUIAMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIUUMHCKOTO U  (PU3MOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE MPABOBBIX U ATUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICYEHHBIX B CO3JJaHUE U HCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paCIpOCTpaHEeHHEe HH(DOpMAIUY;

CO37laHME YCIIOBUW NJisi pa3BUTHUSl HABBIKOB y4e€OHOH, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENbCKOW U TBOPYECKOM JESITeIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conepxanun yuebHoro npeamera «MHpopmaTHKa» BBIIETSIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBass rpaMoOTHOCTH» IIOCBALIEH BOIPOCAaM YCTPOMCTBA
KOMIBIOTEPOB U JPYTUX DJIEMEHTOB LU(PPOBOTO OKPYKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padoTe B
cetd VIHTEpHET M UCHOJIb30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue ocHOBbI HMHPOPMATHKHW» BKIIOYaeT B cels
MOHATUMHBIMN anmapaT WHPOPMATUKH, BOMPOCH KOJAMPOBAHUS UH(POpMAIUH,
u3MepeHuss MHOOPMAIIMOHHOTO 00bEMa MaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMIIBIOTEPHOT'O0 MOJIETMPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHPOBAHUE) HAMNPABJICH HAa Pa3BUTHE
QITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJITOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHHUE HABBIKOB peaIU3allMU MPOrpaMM Ha SI3bIKax MpOrpaMMUpPOBaHUS
BBICOKOT'O YPOBHS.

Paznen  «MH(popMauMOHHBbIE  TEXHOJOIMM»  TIOCBSIIIEH  BOIPOCAM
npuUMeHeHUsT MHGOPMAIIMOHHBIX TEXHOJOTUN, pPEaTu30BAHHBIX B MPHUKIATHBIX
MPOTPaMMHBIX MIPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3ajauax aHaIu3a
JIAHHBIX, MCMOJIb30BAaHUIO 0a3 JaHHBIX W JJIEKTPOHHBIX TaOJUIl ISl pPELICHUS
MPUKIIAIHBIX 3a]1a4.

B mpuBenénHoMm nanee coaepxkanuu ydeOHoro mpeamera «ubopmaTika
KYPCUBOM  BBIJICJICHBl  JIOTIOJHUTEIBHBIE TEMbI, KOTOPbIE HE BXOIAT B
00s13aTeNIbHYIO0 TTPOTpaMMy OOyYEHHS, HO MOTYT OBITh MPEIJIOKEHBI JJIsI U3YUCHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCH.

YrnyOn€éHHpld  ypOBEHb U3Y4YEHUS WH(POPMATUKH PEKOMEHAYETCS st
TEXHOJIOTUYECKOTO  MpOQuUisi, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
WHOOPMAITMOHHYIO C(epbl ACATENHHOCTUA. YTIYOIEHHBIH YpPOBEHb W3YUYEHUS
nH(pOpMaTUKU 00ECIEYMBAET: MOATOTOBKY OOYYalOIIMXCs, OPUEHTUPOBAHHBIX Ha



CHEIUaTbHOCTH B 00JacCTH WHOOPMAIMOHHBIX TEXHOJOTUA W WHKCHEPHBIC
CHEIUATBHOCTH, Y4YaCcTHE B MPOCKTHOM W WCCIIENOBATEILCKON NESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HANPABICHUSIMH OTpaciu HWHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH, MOATOTOBKY K y4acTHIO B OJMMIIHAJaX U clade
EaunHoro rocyiapcTBEHHOTO 3K3aMeHa 1Mo HH(GOpMaTHKE.

[TocnemoBaTeTbHOCTh M3YYEHHUS TEM B Tpeerax OJHOTO Trojaa OO0ydeHHs
MOXET OBITh HM3MEHEHAa MO YCMOTPCHHIO YYHTENS NpH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOT'O MJIAHUPOBAHMSL.

OO611ee YKMciIo YacoB, PEKOMEHOBAHHBIX JIJISl U3y4yeHUs HHDOpPMATUKU — 272
gaca: B 10 kimacce — 136 yacoB (4 yaca B Hezento), B 11 kinacce — 136 gacoB (4 yaca
B HEJCIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Hugposast rpaMOTHOCTH

TpeGoBaHust TEXHUKM O€30MaCHOCTM M TUTHEHBI TIpu  paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU IIU(DPOBOTO OKPYKEHUSI.

[TpuHIUTIBI paOOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSHHAs W JIOATOBpeMeHHas mnamaTb. OOMEH [aHHBIMU C
oMOIbI0 IKUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMOi JOCTYN K MTaMsITH.

OCHOBHBIE  TEHACHUMU  PA3BUTHUS KOMIIBIOTEPHBIX  TE€XHOJOTHM.
[TapaitenbHbIe BBIYHCIICHUS. MHoromnpouneccopHsie CUCTEMBI.
CynepkoMmnbloTepbl. PacnpenenéHHble BRIYUCIUTEIBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIBHBIE LHUQPOBBIE YCTPOWCTBA W HMX poOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIE TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUCTeM. Busl
nporpaMMHOro obecrnedyeHuss U UxX HazHaueHue. OCOOEHHOCTH MPOrPAMMHOTO
oOecrieueHuss MOOWIBHBIX ycTpocTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CuctemHoe mnporpamMmHoe oOecrieueHue. OrnepalliOHHBIE CHCTEMBI. Y THIIWTHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W JEUMHCTAULALUSA  HPOTrPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MenieHuss ¥ UMEHOBaHUs (aloB B
nosroBpeMeHHoi namsatu. [llabmons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecniedenue. JInneH3upoBanue MpPOrpaMMHOTO 0O0eCTICUeHHUSI
u 1uudpoBeix pecypcoB. Ilpompuerappoe u  cBOOOAHOE MPOrpaMMHOE
oOecrnieuenne. Kommepueckoe 1 HEKOMMEPUYECKOE MCIIOJIb30BAHUE MPOrPAMMHOTO
obecrieueHuss U 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOaTeNnbCTBOM Poccuiickorn @Denepaniny 3a HENPABOMEPHOE HCMOJIb30BAHUE
MPOrpaMMHOTO o0ecriedeHus U MUPPOBBIX PECYPCOB.

[IpUHIMIIBI TOCTPOCHUS U anmnapaTHbIe KOMIIOHEHThI KOMITBIOTEPHBIX CETEM.
CereBblie npotokosabl. Cetb UHTEpHET. Anpecauns B cetu MHTepHeT. IIpoToK0IIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetw ¢ moMomipl0 Macok nonacereid. CereBoe
aagmMuHuctpupoBanue. [lojlydyeHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTh. OmnpeneneHue mapuipyTa JIBHKEHUS
MTAKETOB.

Buner  npestenbHoct B cetu  WaTepHer. CepBuchl  MHTepHerTa.
['eonnopMaImoHHbIe CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OMIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCIyrd. CoLMabHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aUMOJEWUCTBUS MW OOMeHa naHHbIMU. CeTeBoii
ATUKET: NpaBUja NOBEAEHUs B KubOepmpocTpaHcTBe. [Ipobiema mnommHHOCTH
nosyueHHoM nHpopmanuu. OTKpBITEIE 00pa30BaTENbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJOrHi. OOume npodsieMbl 3aliuThl
uHpopManuu ©  uUH(popmanMoHHOW  Oe3omacHocTu. CpenacTBa  3aLUTHI
UHpOpMallMl B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX
uH(popManMoHHbIX cuctemax. lIpaBoBoe oOecneueHne UHGOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUIACHIMATBHOW MH(POpPMAUK, XpaHALIeCsl Ha MEPCOHAILHOM KOMIIBIOTEPE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe 0o0ecrieyeHrue u CrocoObl
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JTUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [TaposnbHas 3anmra apxusa.

MudpoBanne naHHBbIX. CUMMETpUYHBIE U HECUMMETPUYHBIE IMIUQPHI.
[udper npoctoii 3amensl. [ludp Lezaps. [udp Buxkenepa. Anroputm
mmdpoBanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanasie u 3HaHus. MHQOpMalMoHHbIE MpoLecChl B MPUPOJE,
TEXHHUKE U OOIECTBE.

HenpeppiBHbIE M JAMCKpETHBIE BEIMYMHBI M curHaiel. HeoOxommmocTsb
JUCKpETU3alu MH(opManuu, NpeAHa3HAYEHHON ISl XpaHEHHWs, Nepelrayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHOoe KOAupoBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @ano. [loctpoeHne OAHO3HAYHO NEKOAMPYEMBIX KOJOB C ITOMOIIBIO
nepeBa. EnvHMIIBI U3MepeHHs KonuecTBa nHPpopMauuu. AndaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX 4YHCEN B
NO3ULMOHHON cucTteMe cuMciieHnd. CBOWCTBa MO3WLMOHHOM 3aluCH  4YHCIA:
KOJIMYECTBO UG B 3alUCH, MIPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepPeBOAA 1IEJI0Tr0 yucia u3 P-u4HON cucTeMbl CUUCIICHUS B
JECATHUUHYIO. AJTOPUTM IepeBOja KOHEUHOW P-w4HON IpoOM B JNECATUYHYIO.
ANTOpUTM NEpeBOJA LIEJIOT0 YHUCIA M3 JECATUYHOW CHCTEMBI CUUCIEHHS B P-
nuyHyro. IlepeBox KoHe4yHOU pAecsaTUUYHOW npodu B P-uunyro. J[BowuHas,
BOCbMEpUYHAs U IIECTHAALATEPUYHAS CUCTEMbl CUMCIIEHUS, CBSI3b MEXKIY HUMHU.



Apudmernueckue ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YPaBHOBEILICHHAs CUCTEMA CUUCIICHUS. JIBONYHO-IECATUYHAS CUCTEMA CUMCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIWPOBKH.
Craupapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BEMAa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  m3o0paxkenuii. OueHka  HHPOpMAIMOHHOTO  00BEMa
rpaU4IeCKuX MaHHBIX MMPHU 3aJIaHHBIX pa3perieHUuH U TITyOnHEe KOIUPOBaHUS I[BETA.
[IBetoBbie Monenu. BektopHoe komupoBaHue. Dopmartbl rpaduyeckux (aityios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

KoaupoBanue 3Byka. OnieHKa HHPOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JAHHBIX
MIPY 33JJaHHBIX YaCTOTE AUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. IloHsiTue BbICKa3biBaHMs. Bpicka3biBaTenbHblE (OPMBI
(npenukatsl). KBaHTOPBI Cy111€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauUIbl MCTUHHOCTH. Jlornueckue BBIpaXKEHUSI.
Jlornueckne Tto)kaecTtBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanyy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbl anreOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHS] U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKUIHUU. 3aBUCUMOCTh KOJMYECTBA BO3MOXHBIX JIOTUYECKHUX
GyHKIUN OT KOJIMYEeCTBa apryMeHTOB. [10IHbBIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIEHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHBHBIC HOpPMaJbHbIE (OPMBI, QJITOPUTMBI KX
MOCTPOEHUS IO TAOJIUIE UCTUHHOCTH.

Jlormyeckue »s1eMEHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [locTtpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHMIO. 3aIliCh JIOTUYECKOTO BBIPAXKEHUSA I10
JIOTUYECKOM CXEME.

[IpencraBiieHre UENBIX YHCEN B MNaMATH KoMibioTepa. OTpaHUYEHHOCTb
Jara3oHa 4YMCEel NpH OrpaHUYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
paspsiAHOM ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIMA
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBHBIX YUCET.

[TobutoBbie mormdyeckue omnepamuu. Jlornueckwii, apudmeTHdecKui u
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOWTOBOW — Omeparuu
«uckimoyaroniee NMJIN .

[IpencraBiieHrEe BELIECTBEHHBIX YMCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
4acTh W MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBS3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omepanuii ¢ BEIIECTBEHHBIMH YHUCJIAMH, HAKOIUJIEHUE
OIMOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPaAMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJbTaTOB PabOThl MPOCTEHIINX aIrOPUTMOB
YOPABJICHHUS HCIIOTHUTEISIMU W BBIYMCIUTEIBHBIX aldropuTMoB. OrmpeaereHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET JaTh TpeOyeMbli pe3yibTar.

Oranbl pemieHusl 3aJad Ha KommbioTepe. MHCTpyMeHTalbHbBIE CpelCTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumisamus u HUHTepmperanus
nporpamm. BupTyanbHble MalllUHBI.

WUnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKUM  [POTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX TaOmuu. Otnanounbiii BeiBoA. IlomaroBoe
BBITNIOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaUeHMI TEPEMEHHBIX.

S3eik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJIbHbBIE, JIOTHUECKHE. BeTBiieHus.
Cnoxsble ycnoBus. Iluknel ¢ ycimoBueM. [lUMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue IUKIAa C HUCHOJIb30BAaHUEM 3apaHee OMNPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoKyMEHTHUpOBaHKE IpOrpamm. Hcnonb3zoBanue KOMMEHTApUEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKLIMH IS TIOJIB30BATEIIS.

Anroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30HeHHe 3alucu 4Yucia Ha OTAENbHblE LHUQPHI,
HaxXOXXJE€HUE CYMMbl W TMPOMU3BEICHUA LHUPp, HAXOKICHUE MaAKCHUMaJIbHOU
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YHUCEN B 33JlaHHOM auanasoHe. [Ipeacrasienue
yuciia B BUJie HA0Opa MPOCTBIX COMHOXKUTENEH. AJIITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIUXcs B (aiinax. TeKCTOBbIe U TBOMYHBIE (Pailsibl.
daitnoBbie TIepeMeHHBIE ((aioBbie ykazaTtenu). Urenune u3 (aitna. 3anuck B
daii.

Pa3zbuenue 3agaun Ha noazagaun. [logmporpammel (Mpoueaypsl U GyHKINN).
Pexypcus. PexkypcuBHble 00beKkThl ((pakransl). PekypcuBHbIE Mpolenypbl u
¢bynkuuu. Mcrionb3oBaHue cTeka Jj1sl OpraHU3alud PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAApTHOM OMOMMOTEKH s3bIKa MPOrPaMMHPOBAHUA.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynpHbBIN IPUHIAII IOCTPOEHUS IPOTPAMM.

Yucnennsle MeToapl. TouHoe © NPUOMIDKEHHOE pEIICHUS 3aJayM.
UYucneHHble METO/IbI PELLICHUS] YpaBHEHH: MeTo1 niepedopa, METO MOJIOBUHHOTO
nenenus. [TpuOmmxkéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ NOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKIMHM OJIHOM mepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBAHUS 1Ji1 0OpabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TOSBICHUN CHMBOJIA B CTPOKE,
pa30HeHre CTPOKM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPU JAaHHOW CTPOKHM, 3aM€Ha HAWJECHHOW IOACTPOKH HA APYIYIO CTPOKY.
['eHepanus Bcex CJIOB B HEKOTOPOM alihaBUTE, YAOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusM. [IpeoObpazoBanue unciia B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCNEAOBATENIbHOCTH 4HceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCHUBa WM YHCIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(pMETUYECKOr0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JlaHHOMY YCIIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO/
ny3bIpbKa, METOJ BbIOOpa, COPTHUpPOBKA BcTaBKamu). COpPTUPOBKA CIHUSHUEM.
beictpast coptupoBka wmaccuBa (anroputm QuickSort). JIBowvHBI TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIByMepHbIe MacCUBBI (MaTpHIlbl). AJTOPUTMBI OOpaOOTKHA JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA IO 3a/IaHHBIM IMPaBUJIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUUCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 53JIEMEHTOB JBYMEPHOTO MacCHBa, IE€PECTAaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. lIpoBepka
opdorpadun u rpammatukud. CpencrtBa TMOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctuwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIE
nokymeHThl. CHOcku, orjaBieHue. KomektuBHas paboTra ¢ JTOKyYMEHTaMHU.
NHCTpyMEHTBI pELIEH3UPOBAaHUS B TEKCTOBBIX Mpoueccopax. O0iayHble CEPBUCHI.
Henosas mnepenucka. Pedepar. IlpaBuia 1uTHpOBaHUS HCTOYHUKOB W
opopmieHust OubnHorpaguueckux ccpuiok. OQopMmieHue crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TEeXHUUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3aJlayd aHaNIM3a JaHHBIX: MPOTHO3MPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [lociemoBaTtenbHOCTH
perieHus 3a7a4 aHajgn3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyaJIM3allisl JAHHBIX, MHTEepIIpeTanus pe3yiabraTtoB. [IporpamMmmHubie cpeacTBa u



MHTEPHET-CEPBUCHI ISl 00pabOTKH U MpeCTaBIeHHs JaHHBIX. bombline naHHbIE.
Mammnnoe o0y4yenue. HTENIeKTyanbHbli aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BBIYMCIEHHE CyMMBI,
CPEIHETO apuU(PMETHUECKOTr0, HANOOJBIIETO (HAUMEHBLIET0) 3HAUEHHsI AUAIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB JaHHbIX. lloctpoeHue
CTOJOYATHIX, JIMHEWYATHIX W KpyroBbiX auarpamm. lloctpoenue rpaduxos
byuxuii. [Togbop auHMM TpeH A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pelIeHUE YpaBHEHUIl € MOMOLIpI0 MoA0Opa IapameTpa.
OnTuMu3anys Kak MOKWCK HAWIYyYIIEero peuleHus B 3aJlaHHbIX yciaoBusX. Llemesas
¢yHkius, orpaHudeHus. JlokaibHble M T00QJIBbHBII MHHMMYMBI LIE€JIEBOU
¢yHkuuu. Pemenue 3a1a4 oNTUMHA3AUU C TOMOUIBIO 3JIEKTPOHHBIX TaOIUL.

11 KIIACC

Teopernueckne 0CHOBLI HHPOPMATHKHU

Teopernyeckue MOAXOAbI K OILEHKE KOJIMYecTBa WHGOpMAIMU. 3aKOH
annutuBHOCTH MH(opMmaruu. @opmyna Xaptiau. MHpopManus U BEpOSTHOCTb.
®opwmyna lllennona.

Anroputmel  cxkatust JaHHbIXx. AsnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmbl CKaTHsl JaHHBIX C TOTEpAMH. Y MEHbIIICHUE
rIyOuHBI KogupoBanus 11Beta. OCHOBHBIE Uen anroputmoB cxatust JPEG, MP3.

CkopocTh Tmepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHHU IepeJayud  oOT
MH(POPMAITMOHHOTO 00BbEMA JTaHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpuunHbI
BO3HUKHOBEHHs OIIMOOK TIpW Tiepefade JaHHbIX. Konbl, MO3BOJISIONINE
oOHapy>XUBaTh W HUCIPABJIATh OMIMOKH, BO3HUKAIONIME TPH TMepenaye TaHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoiacucTBue. (CUCTEMHBIN
ahdexrt. Ynpapnenue kak nHGopMaimoHHslit nporecc. OOpaTHas CBS3b.

Mopenn u monenupoBanue. Llens mMoaennpoBanuss. COOTBETCTBHE MOJEIH
MOJICIUPYEMOMY OOBEKTY WJIU TMPOIIECCy, Meu MoaenupoBaHus. dopmanuzarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3yiabTaTOB MOJICTUPOBAHUS B BHUJIE, YAOOHOM s
BOCIIpUATHS YeoBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBHbIe MOHATUS. Buasl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX  3a/lady, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJLHOTO TYTH MEXJIy BepliMHaMu Tpada, oOmpeaesieHHe KOoJIUYeCcTBa
pPa3IMUHBIX IyTE€d MEXAy BEpPUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs moumcka. CrocoObl 00xoma mepena.
[IpencraBnenne apupMEeTUYECKUX BBIPAKEHUN B BHJIE JepeBa. JIMCKpETHbIE UTPbI
JIBYX UTPOKOB C MoJHOW mHpopManuei. [Toctpoenne nepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPbl B TAOJUYHON (popMe. BBIMIpHIIIHbIE U TPOUTPHIILIHbIE
NO3ULIMN. BBIMIPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJieKTa. CepBHCHI MAIIMHHOIO IMEpPEBOAA U
pacmno3HaBaHus ycTHOUM peun. KornHutuBHbIe cepBUCHl. aeHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHUE T, CamooOyuatomuecs CUCTEMBI.
VcKycCTBEHHBI MHTEIIEKT B KOMIBIOTEPHBIX Urpax. Mcmosb3oBaHuME METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B O0Oywaroumx cucreMax. Mcnonab3oBaHue MeTOA0B
MCKYCCTBEHHOI'O0 MHTEIIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYAJIbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI H IPOrPAMMHPOBaHUE

dopManuzanus ~ HOHATHSA — anropurma.  MammbHa  TeropuHra — Kak
YHUBeEpCcaJIbHas MOZENb BeruncieHui. Tezuc YUépua—TwvropuHra.

OueHka CII0KHOCTH BbIUKCIEHUN. BpeMs paboTel U 00BEM HCHONB3YyEMOM
IIaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJIrOPUTMOB. AJTOPUTMBI  IOJWHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmbl. llpumepsl pa3iaMyHBIX —aJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIa30HE C TMOMOIIBID AJITOPUTMA
«pemieto IparocheHar.

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHOW apu(pMeTHKY.

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

Creku. AHamM3 TPaBUIBHOCTH CKOOOYHOrO BBIpaXKEHHs. Bbluucienue
apu(PpMETUIECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnonp3oBaHue ouepenn Juisi BpeMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTHUpoBaHHOro rpada. KoiaumuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHMPOBAHHOIO alMKIMYECKOro rpada. AIroputm
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP. JBOnUHBIE
(Ounapubie) aepeBbs. [locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl o0xoja AepeBa. Mcnonb3oBaHue cTeka U
ouepenu s 00xoaa iepeBa.

JluHamMpyeckoe INpOrpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEKXYTOUYHBIX PE3YyJbTAaTOB. 3aJauyd, PELIAEMbIE C MOMOILBIO



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

[ToHsiTHE 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/Bl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynanus, HacleJ0BaHUEe, TOTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
noib3oBarens. VCnoyib30BaHME TOTOBBIX — YIPABISIEMBIX — 3JIEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3bIkOB  mporpammupoBanus.  [lomsitue o0  mapaaurmax
IPOrpaMMUPOBAHMUSL.

NupopmanuoHHbIe TEXHOJIOIUH

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: IOCTaHOBKA
3ajaud, pa3paboTKa MOJEIH, TECTUPOBAHUE  MOJEIH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAIN3 PE3YJIbTATOB MOAEIUPOBAHUS.

Juckperuzanuss NOpyd MaTeMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogaenupoBanue BHKEHHs. MoJenupoBaHie  OHOJOTMYECKHUX
cucTeM. MaremaTudyeckKue  MOJEIM B JKOHOMHUKE.  BbpluucnurenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OueHka 4YHCIOBBIX NApaMETPOB MOJIEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHocteie  momenu.  Metoasl Monte-Kapno.  MmuraumonHoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKMBaHMSL.

Tabnuunble (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBIX 0O0BekTax. Iloje, 3amuch. Kimrou Tabmumel. Padora c
roToBOil 0a30if naHHBIX. 3amojHeHue Oa3bl JaHHBIX. [loMck, copTUpoBKa W
bunbTpanys TaHHBIX. 3ampochl HAa BBIOOPKY JIaHHBIX. 3alpoOChl C MapaMeTpamu.
Brrancnsiemsie nmosis B 3ampocax.

MHorotabnuunbie 0a3bl JaHHBIX. THUMBI CBSI3eM MexXAy TaOaulamH.
Buenmnuit kintou. [{enocTHOCTh 6a3bl TaHHBIX. 3aPOChl K MHOTOTaOJIMYHBIM 0a3am
JTAHHBIX.

NuTeprer-nnpuiioxkenus. IloHaTHEe 0 cepBEPHON U KIMEHTCKOW YacCTsX CauTa.
TexHOoNmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI S3bIKA
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xocTuHra. 3arpyska ¢ailioB Ha CaiT.

BBon m300pakeHuil ¢ UCIOJIB30BAHUEM Pa3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(undpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB M JPYTUX



ycTpoiictB). I'paduueckuii penakrop. Pazpemenune. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOppeKIMs  IBETa.
ObecuBeunBaHue I1BETHBIX u300paxenuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocoiinbie u3o0pakeHus. TekctoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoOW oOnactu. [lonroroBka wimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE H300PAKEHUSI.

Bekrtopnass rpaduka. I[lpumutuBbl. M3MeHeHHe mOpsSIKa SJIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. HMcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMIOBI TOCTPOEHUSI M PENAKTUPOBAHMS TPEXMEPHBIX  MOJETEH.
Cerounble Mmonemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMUS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilondarue o BupTyaiabHOU
pPEaIBbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlUH, TO3UTHUBHBIX BHYTPEHHHX
yOXKIEHNN, COOTBETCTBYIOIINX TPATUIIMOHHBIM IIEHHOCTSM  POCCHHCKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTU B IpOIlecce
peanu3anuyd  CpeACTBaMU  y4eOHOro TMpeAMeTa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEIILHOM JIEATECTLHOCTH.

B pesynapraTte wu3ydeHwmss WHGOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIeTro
oOpa3zoBaHus y oOyuaromierocs OyayT cOpMHpPOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3yIbTaThI:

1) rpamxaaHCKOr0 BOCIIMTAHMS:

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBaKCHHE
3aKOHA W MPaBOMOpPSIKAa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
MH(OPMAIMOHHOTO MpaBa U HHOOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBHBIM, PEIIUTHO3HBIM, PAaCOBBIM,
HaIMOHAIBHBIM ITPU3HAKaM B BUPTYAJILHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUS:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIXKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUAX, TOHUMaHUE 3HaYCHUSI HOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYAas OCTETUKY HAy4IHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBbIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro  obpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbIO, B TOM 4YHCIE 3a CUET



cobmonenus TpeOoBaHuil 0€30MacHOM 3KCIUTyaTalliid CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, TUNIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJTHATH TaKyIO ICSITCIIBHOCTS;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBaHHEM M HWH(GOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa IKOJOTHYECKUX MpoOjeM M MyTed HuX
permeHus, B TOM YHCIE C Yy4€TOM BO3MOXKHOCTEH WH(OpMaImoHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTH)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHO! MPaKTHUKH, 32 CUET MOHUMAHUS POJIH WH(OPMAITMOHHBIX PECYPCOB,
UH()OPMAITMOHHBIX TPOIECCOB U WHOOPMAITMOHHBIX TEXHOJIOTHM B YCIOBHSAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBA;

OCO3HAHHWE IIEHHOCTH HAYYHOH JeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIHPHOCTh HHINBHIYATBHO U B TPYIITIE.

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaAMMBI
no wuHPOpPMATUKE Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIN
WHTEJUICKT, Mpenoaratomui copMIUpOBaHHOCTS:

CaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTH aIanTUPOBATBCI K
HYMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIIOYAIOIICH CTpEeMJIEHHE K JIOCTHKEHUIO LEeTH U
ycrnexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATIBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHHMH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIHBIX HABBIKOB, BKITFOUAIOIIUX CITOCOOHOCTH BHICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peiaTh KOH(IUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabraTte wu3ydenus HHGOPMATUKKM HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOydaromierocss OyayT copMuUpoOBaHbl MeTanpeaIMETHbIC
pEe3yJbTaThl, OTPAKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX IEHUCTBHUSX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE JIEUCTBUS, KOMMYHUKATHUBHbIC
yHUBEpCaAIbHbIE Y4YeOHBbIE JCUCTBUS, PETYJISATUBHBIE YHUBEpCAIbHBIC Y4YeOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiicCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OPMYyJIHpPOBaTh U aKTyaJlM3UpOBaTh  IpoOlieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYILIECTBEHHBI IMPU3HAK WJIM OCHOBAaHUS MJI1 CPaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONPENENATh LEJN JACSITEIBHOCTH, 334aBaTh IapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaThiBaTh IUJIaH pEHIEHUs MpOoOJeMbl ¢ YYETOM aHAIM3a MMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESATEIBHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH pabdoOTy B  YCJIOBHUSX  PEABbHOTO,
BUPTYaAJIBHOT'O U KOMOMHUPOBAHHOTO B3aUMOIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th HABBIKAMH YU4E€OHO-HCCIIE0OBATENBCKOM U MPOEKTHOM €SI TEIbHOCTH,
HaBBIKAMM  pa3peuieHus npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOO0B PEUICHUS] IPAKTUYECKUX 3aa4, IPUMEHEHHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

OCYUIECTBJIATh PA3JIUYHbIE BHJIbBl JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX U COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U AKU3HEHHBIX CUTYaLIUSX;



BBISIBJISITh TMPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUINOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHMs 3aJaud  pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISAITh LEJICHAINIPABICHHBIN MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh INEPEHOCUTh 3HAHUS B IIO3HABATEJIbHYIO U NPAKTHUUECKYIO 00JacTu
KU3HEIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€U, NpeUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33a4H, IOy CKAIOIINUE aIbTEPHATUBHBIEC PEILICHUSI.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOJTyYeHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJISITH ~ IOWCK,  aHallu3, CUCTEMaTU3aluil |
MHTEPIIPETALNIO HH()OPMALIUK PA3TUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3aMYHbIX (opmarax ¢ y4E€TOM Ha3HAuYCHUs
uHpoOpMaMu U IEJEeBOM  ayJIUTOpPUH, BbBIOMpas ONTUMAIBHYIO (OopMy
MIPE/ICTABIICHUS U BU3yaJIU3al1U;

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

UCIIOJIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ coOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECypcocOEepeKeHMs, TMpaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

BJIQJIeTh ~ HAaBBIKAMH  pAclO3HABaHWA U 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIISATH KOMMYHHUKAIIMK BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, IIOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HAaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTYyaluil |
CMATYATh KOH(l)J'H/IKTBI;

BJIaJCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTH AHUAJIOT, YMCTh CMATYATDH KOH(bJ'II/IKTHBIe CUTyaluu,



Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHUSI C HCHOJIb30BAHHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSITeJIbHOCTD:

MIOHUMAaTh M MCIOJb30BaTh MPEUMYILECTBA KOMAHIHOM M WHIUBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXJOT0 YICHA KOJUIEKTUBA,;

NPUHUMATh €M  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JEUCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa U KAXKIOTO YYaCTHUKA KOMAaHJIbl B
oOIIMiA pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE TIPOEKThI, OICEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYWIECTBIJISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3a/laul B 00pa30oBaTEbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpoOsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacumMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMHA B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENBHON  peduieKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX pPE3yJbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPHUEMBI peIEKCHH AJIsi OLEHKU CUTyaluu, BbIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATHh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ceOsl, MOHMUMasi CBOU HEJOCTATKU M IOCTOMHCTBA;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIU3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHMMATh MUP € MO3ULIUU JPYTOro YeJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

B mnpouecce u3ydeHus kypca MHGOPMATHKU YIIyOJIEHHOrO ypoBHS 6 10
Knacce oOydalomuMucs OyAyT  JOCTUTHYTHI — CIEOYIOIIME  IPEIMETHbIE
PE3yNbTaTHI:

BJIQJICHUE TPEICTaBICHUSMH O PO WHGOPMAIMM U CBSA3AHHBIX C HEU
IPOIECCOB B TPHUPOJIC, TEXHUKE H OOIIECTBE, MOHITUAMH «HUH(POPMAIUI,
«MH(POPMALIMOHHBIM  MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMbI»,
«cuCcTeMHBIN A PeKrT», «MHDOPMAITMOHHAS CHCTEMAY, «CUCTEMAa YIIPABICHUS»;

BIAJICHUE METOJaMH TouCka uHpopmammu B cetu HHTepHET, yMmeHwue
KPUTHYECKH OIICHUBATh WH(OPMAIIHIO, TOyICHHYI0 U3 ceTH VHTepHET;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIE, TPUBOIUTH PHUMEPHI
UCTOYHUKOB HMX TIOJYyYEHUS M  HAMpaBIICHUS HCIOJIB30BAHUSA, YyMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHaJW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJIaccU(pUKaIus, KIIaCTepU3aIus, aHam3 OTKJIOHCHHIA), MOHUMATH
MOCIIEI0BATEIHLHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeo0pa3oBaHue JaHHBIX, BU3YaIU3allns TaHHBIX, MHTEPIPETAINS PE3yIbTATOB;

MOHMMAHUE OCHOBHBIX MPHUHIIUIOB YCTpoWcTBa W (YyHKIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHI;

BJIAJICHUE HAaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHCTEMaMU, OCHOBHBIMH
BUJAMH TPOTPAMMHOIO OOecreueHusi s pelieHus ydeOHBIX 3aJad 1o
BBIOpaHHON CHeIUan3aIim;

HAJIMYUE TIPECTaBICHUN O KOMIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MIPUHIIAIIAX OPTaHNU3ANNUN U QYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 OOmMUX MPUHIUIAX pPa3pabOTKM W (YHKIIMOHUPOBAHHUS HMHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HMHGPOPMAIMOHHON O0€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB M CPEACTB IPOTUBOJACHCTBHS JTHUM yIrpo3aM, COOJIIOJACHHE MEp
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JAHHBIX, COOJIIO/IEHNE TPeOOBAaHUN TEXHUKU 0€30MaCHOCTU U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIIOHEHTaMH U(PPOBOTO OKPY>KEHUS, TOHUMaHUE
IPaBOBBIX OCHOB MCIOJIb30BaHUSI KOMIBIOTEPHBIX IMpOrpaMM, 0a3 JOaHHBIX M
paboTel B ceTh MIHTEpHET;

MOHUMAHUE OCHOBHBIX TMPUHIMUIIOB JUCKPETU3ALMU PA3IUYHBIX BHUIOB
uHopMaIuU, YyMEHHUE ONpelNesiTh HMHPOPMALUOHHBIM OO0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapaMeTpax IUCKpEeTHU3aluHu,
YMEHUE OIpEeAeNiATh CPEAHIOI CKOPOCTh IE€pelaud JIAaHHBIX, OIIEHUBATh
U3MEHEHUE BpPEMEHU TMepeJayd NpH M3MEHEHHH HWH(OPMAIMOHHOTO 00bEMa
JTAHHBIX M XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHHUE HCIIONb30BaTh NPU PEUICHUH 3a/1a4 CBOWCTBA MO3ULMOHHOW 3aIncu
YyuCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YUCTIA B MIO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHSA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHE BBINOJHATh apU(PMETHUECKHUE OlepalMd B IO3ULUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHHUE BBINOJHATh MPeoOpa30BaHUS JIOTUYECKUX BBIPAXKEHHUM, HCIIONb3YS
3aKOHBI aireOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHON Y KOHBIOHKTHBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
UCTUHHOCTH, HUCCIIE0OBaTh 00JacTb MCTUHHOCTH BBICKA3bIBaHUS, COJAEPIKALLEIO
IIEPEMEHHBIE, PEIIATH HECIOKHBIE JJOTUYECKUE YPABHEHMS U CUCTEMBI YPABHEHUIA;

NOHMMaHuE O0a30BBIX aAIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3anuch 4Mcesl B MO3UIIMOHHOM CHUCTEME CUMCIEHUS, HaXO0XIEHUE
BCEX MPOCTHIX YHMCEI B 33JaHHOM JiMara3oHe, 00paboTKka MHOTOpa3psIAHbIX LEbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHUE ONpPENeNATh CI0XKHOCTh HM3Y4aeMbIX B Kypce Oa30BBIX aJrOPUTMOB
(cyMMHpOBaHHE 3JIE€MEHTOB MAacCHMBa, COPTUPOBKA MaccHBa, MepeOOpHbIE
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IMPOrPaMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusMH O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIE  YMPABIIAIOIINE
KOHCTPYKLMH, YMEHHE OCYIIECTBISATH AaHAIN3 NPEIJIOKEHHOM MPOrpaMMBbI:
OTIPENEIATh Pe3yJIbTaThl padOThl IPOrpaMMbl NPU 33JAHHBIX MCXOJHBIX JAHHBIX,
ONpPENENATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO IOJYYEHHE YKa3aHHBIX



pE3yIbTaTOB, BBIABIATH JAHHBIC, KOTOPHIE MOTYT MPHUBECTH K OMHUOKE B padoTe
pOrpamMmbl, HOPMYIUPOBATH MPEIIOKEHHUS 110 YIYUIIEHUIO MPOTPAMMHOTO KO/,

YMEHHE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPAlMOHHBIE MaTEPUAJIbI C UCIIOJIBb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JICKTPOHHBIC TAOJUIIBI [ aHAJIU3a, TPEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCIECHHUE  CYMMBbI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUM, BHIOOP ONTUMAJILHOTO PEIICHUs, MOAOOp JUHUU TPEHJIA, pEIICHUE
3aJlay IPOTHO3UPOBAHMUS).

B npouecce u3yueHus Kypca HHPOPMATUKU YriyOJE€HHOTO ypoBHS 6 11
Knacce oOyyarommMmucs OyAyT  JOCTUTHYTBHI — CIEAYIOIIHME  MPEIMETHbIC
pEe3yJIbTATHI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOMYCKAIOIMIHE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KOJbI), HCIOJIb30BaTh MPOCTEUIINE
KOJIbI, KOTOPbI€ MO3BOJISIIOT OOHAPYKUBATh M UCIPABIATH OMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYI0 BO3MOXHYIO CPEIHIOIO
JUIMHY COOOIIEHUsS] TPU HU3BECTHOW YacTOTE CHUMBOJIOB, MOSICHATH MPHUHIIMITBI
paboThI MPOCTHIX AJITOPUTMOB CIKATUSI TAHHBIX;

YMEHHE peliaTh aJroOpuTMUUECKUE 3a/aud, CBSI3aHHBIC C aHAIM30M rpados
(3aJayn  MOCTPOEHUS ONTUMAJILHOIO TYTH MEXKAY BeplIMHaMHu Tpada,
ONpENENICHUs]  KOJIMYECTBA  PA3JIUYHBIX  OyTE€d  MEXAY  BEpIIMHAMU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHE HCIOIb30BaTh JAEPEBbS MPH
aHaMM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETHUECKUX
BBIpAQXEHUMN, TTPU PELICHUU 3a/1a4 TTOMCKAa U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO
UTPHI IO 33JJaHHOMY aJITOPUTMY, pa3padaThiBaTb U1 00OOCHOBBIBATH BHIMTPHIIITHYIO
CTPaTEruio Urphl;

yMEHuEe pa3pabaThiBaTh W pEaTu30BbIBATH B BHJE MpOrpamMm 0a3oBbIe
QJITOPUTMBbI, YMEHHE MCMOJIb30BaTh B MpOTpaMMax JaHHBIC Pa3IUYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HA JMAINA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHSATH NPHU
pelIeHUH 3a/1ad CTPYKTYPhI JJaHHBIX (CIUCKH, CIOBApU, CTEKU, OUEPEIH, 1EPEBb),
WCIIOJIb30BaTh 0a30BbIE OMEpalMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJIT 00paOOTKHA YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpamMm OHOIMOTEKU
noAmporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HUCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOIPAMMBI;

yMEHHUE CO37aBaTh BeO-CTPAHUIIBL;



BIAJICHUE OCHOBHBIMH CBEJEHUSMHU O 0a3ax JaHHBIX, WX CTPYKTYpeE,
CpeIcTBax co37daHUsl M pabOThl C HUMH, YMEHHE WCIIOJNH30BaTh TAOIMYHBIC
(penaioHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY M TOWCK 3alKceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyIO 0a3y
JTAHHBIX ) M CTIPABOYHBIC CUCTEMBI;

YMEHHE UCTOJIb30BaTh KOMIBIOTEPHO-MATEMATUICCKUE MOJICIH /I aHaJIn3a
O0OBEKTOB W TIPOIECCOB: (OPMYTUPOBATH IIEh MOJCIUPOBAHUS, BBITIOJIHSTH
aHaJgu3 pe3yJbTaTOB, IIOJYYCHHBIX B XOJIe MOJICIIMPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICJIM MOJICTIUPYEMOMY OOBEKTY WM TMPOLECCY, MPEICTaBIAThH
pe3yJIbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

yMEHHE OpraHW30BBIBATH JUYHOC WH(OPMAIMOHHOE MPOCTPAHCTBO C
WCITOJIb30BAaHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTHUH, IOHUMaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIIEKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre perraeMbIX 3a7ad MAaIIMHHOTO OOyYeHHS
(pacrio3HaBaHusl, KJIaCCU(PUKALUU U MMPOTHO3UPOBAHUS) HAIMYUE MPECTABICHUMN
00  HCMNONB30BAaHUU  HMHPOPMALUOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Konrposbnusie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paznea 1. lilndpoBasi rpaMoTHOCTH
11 Kommnsrorep - yHuBepcanbHOE YCTPOUCTBO 6 0 0 SAxnace, MDO
00pabOTKH JaHHBIX
1.2 [Tporpammuoe obecnieueHme 0 0 Sxmacc, MDO
1.3 KommnbrorepHsie cetn 1 0 Sxknacc, MDO
1.4 WNudopmannonnas 6€30macHOCTb 0 2 Sxmacc, MDO
Htoro no pazneny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
IT
51 pencTaBiieHre nH(pOpMaIUY B 19 0 5 Sxcace, MO
KOMIIbIOTEpE
2.2 OcHOBBI anreOpsl JOTUKU 14 1 SAxnacc, MDO
2.3 KomnbrotepHas apudmernka 7 1 1 SAxnacc, MOO
Hroro mo pazneny 40
Pa3nes 3. AnropuT™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBenenue B mporpamMmMupoBaHue 16 0 4.5 SAxnacc, MDO
3.2 BcnomorarenbHble anropuTMbl 0 SAxnacc, MOO
3.3 YuclieHHBIE METObI 1 SIknacc, MOO
34 AAroput™Mbl 00pabOTKH CUMBOJIBHBIX 5 0 1 SAxnace, MO

JTaHHBIX




3.5 AAropuT™Mbl 00pabOTKH MacCHBOB 10 3.5 Sxmacc, MDO
Hroro no pazneny 44
Paznen 4. UndopmannoHHbIe TEXHOJIOTHH
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5 Sxnace, MDO
4.2 AHann3 Ta"HHbIX 3 Sxmacc, MDO
Hroro no pazneny 14
PesepBHOe Bpems 14 0
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 25.5




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM uugposbie
Ne /i P Konrpoabnbie IIpakTHueckue (pp )
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. Teoperudeckue 0CHOBbI MH()OPMATHKH
11 WNndopmanus n napopmMaioHHse 10 0 55 Sxcace, MO
IIPOIIECCHI
1.2 MopenupoBaHue 8 1 2 Sxmacc, MOO
Hroro mo pazneny 18
Paznen 2. Anroput™Mbl 1 NIPOrpaMMHUpPOBaHUeE
2.1 DJIeMEHTHI TEOPUHU AITOPUTMOB 6 0 1 Sxmacc, MDO
2.2 ANTOpPUTMBI U CTPYKTYPBI JAHHBIX 28 1 10 SAxnacec, MDO
53 OcCHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO 16 1 45 Sxcmace, MO
POrpaMMHPOBAHHUS
Hroro mo pazneny 50
Pa3nea 3. UndopMannoHHbIe TEXHOJIOTHH
31 Kommnsrorepro-maremaTudeckoe 8 0 9 SAxace, MO
MOJICITUPOBAHHE
3.2 basrer gaHHBIX 10 0 4 Sxmace, MOO
3.3 Be6-caiTel 14 1 4 Sxmace, MDO
3.4 KomnbsrotepHas rpadpuka 8 0 3.5 Sxnacc, MOO
3.5 3D-MoenupoBanue 8 0 3 SIxkmacc, MDO
Hroro no pazneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

136

36.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Nen/m . Tema ypoka Kontposbubie IIpakTHnueckue
Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

TpeGoBaHus TEXHUKU O€30MIACHOCTH U TUTUEHBI IIPH

1 paboTe ¢ KOMITBIOTEPaMH U JPYTUMH KOMIOHEHTAMHU 1 0 0 Sxmacc, MDO
U(PPOBOTO OKPYKEHUS
[TpuHIMIIBI pabOTHI KOMITBIOTEPOB M KOMITBIOTEPHBIX

2 P P p P 1 0 0 Sxnacc, MDO
CUCTEM
OOMeH JaHHBIMH C TIOMOIIIBIO TUH. KOHTposuiepsl

3 N p P 1 0 0 SIxmacc, MDO
BHEITHUX yCTPOMCTB
ABTOMAaTHYECKOE BHITIOJHEHUE MPOTPAMMBI

4 porp 1 0 1 sknace, MDO
IIPOIIECCOPOM
OnepatrBHas, TOCTOSTHHAS U TOJTOBpEMEHHAs

5 namaTh. KOHTposuIepsl BHEITHUX yCTPOMCTB. 1 0 0 SAxnacec, MDO
[IpssMo#t moCTyn K MaMATH

6 CoBpeMeHHBIE KOMITBIOTEPHBIC TEXHOJIOTHU 1 0 0 SAxmace, MDO
[TporpamMHoOe oOecrieueHre KOMIbIOTEPOB

7 porp poB, 1 0 0 Slknace, MDO
KOMITBIOTEPHBIX CHCTEM B MOOMIIBHBIX YCTPOMCTB
CucrtemMHOe IporpaMMHOE obecrieueHue.

8 porp 1 0 0 Sxmacc, MO
OnepanoHHbIE CUCTEMBI
VYrunutsl. [dpaiiBepsl ycTpoiicTB. [lapannensHoe

9 PATIBEPRL YETP P 1 0 0 Sxnace, MO
IpPOTPaMMHUPOBaHHE
WHcTannsanus u IeUHCTAISIUS TIPOTPaMMHOTO

10 porp 1 0 1 Slknace, MDO

obecrieueHus




@aiinoBsle cucTeMsbl. [IpyHIUIIBI pa3MeleHus U

11 MMEHOBaHMsl (haiijIoB B JIOJITOBPEMEHHON MaMSATH. 0 Axmacc, MDO
[[Ta6yioHbI U1 onMcaHus rpynn Qaition
3akoHozaarenscTBO Poccuiickoit denepanuu B

12 p 0 SIxmacc, MDO
00JacT MPOrpaMMHOTO OOECTICUCHUS U TaHHBIX
[TpyHIMIIBI TOCTPOEHUS U allllapaTHbIE KOMIIOHEHTBI

13 p p . p 0 SIknacc, MOO
KOMIIBIOTEPHBIX ceTeil. CeTeBble MPOTOKOJIBI

14 Cetb UnTEepHET 1 SAxnacc, MDO
Paznenenue IP-ceTu Ha Mo/ICE€TH C MOMOIIBIO MAaCOK

15 N 0 SIxmacc, MDO
nojceren

16 CereBoe aIMUHUCTPUPOBAHUE 0.5 SAxnacc, MDO
Buast nestensnoctu B cetn MaTepuer. CepBUCHI

17 WNurepuera. ['ocy1apcTBEHHbIE 3JIEKTPOHHBIE 0 SAxnacec, MDO
CEpPBUCHI U YCIIyTH

18 WNudopmannonnas 6€301macHOCTb 0 SAxnace, MDO
BpenonocHsle nmporpaMmMHoe obecriedeHre 1

19 P poTp 0 Sxnacc, MDO
MeTO/bI 0OpBOBI C HUM
[Ipaktrueckas pabota o Teme "AHTUBUPYCHBIE

20 P wip by 1 Sknace, MDO
IPOTPaMMBI
Opranu3zanys JMYHOTO apXuBa UH(OPMAIIHH.

21 PesepBHoe konuposanue. [laponbHas 3ammura 0 SAxnace, MDO
apxuBa

22 [IudpoBanue JaHHBIX 0 Sxnacc, MOO

23 Anroputm mudpoBanus RSA. Creranorpadus 0 Sxnace, MDO
[Ipaktuueckas padora no teme "lludposanue

24 P " P Pp 1 Sxmacc, MO
TAHHBIX
HNuadopmanus, nagasle u 35anug. TadopMmamoHHLIe

25 Pop ’ Gop 0 Axnacc, MDO

MIPOLIECCHI B IPUPOJIE, TEXHUKE U OOIIIeCTBE




HenpepbiBHbIE U TUCKpPETHBIE BETMYUHBI U CUTHAJIBI.
HeobxoaumocTh TUCKpeTH3aluu HHPOPMAIIUH,

. KJ1acc

26 1 0 0 | , MDO
NpeIHA3HAYCHHOM [T XpaHEeHUs, IIepellavun 1
00paboTKu B UGPOBBIX CUCTEMAX
JIBon4yHOE KOoMpoBaHue. PaBHOMEpHBIE U

27 HepaBHOMEpHBIE KOAbI. /lekoaupoBanue cooOIIeHUH, 1 0 0 Sxnacc, MO
3allMCaHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB
VYcnosue @ano. [loctpoerne 01HO3HAYHO

28 JIEKOTUPYEMBIX KOJIOB C TOMOIIBI0 Aepesa. ['pad 1 0 0 Sxmacc, MDO
An. A. MapkoBa
EnuHutpl u3sMepeHus KouyecTBa HHPOPMAIIUH.

29 AnaBUTHBIN MOIXO/ K OIICHKE KOJUYECTBA 1 0 0 Sxmace, MOO
uHpOpMaLUN

30 CucTeMbl CUNCIICHUS 1 1 0 Sxnacc, MO
[TepeBos urcen U3 OJHOM CUCTEMBI CUUCIICHHS B

31 P 1 0 0 Slknace, MDO
Apyryto
JIBOoWYHAsl, BOCbMEPUYHAS U IIECTHAIIATEPUYHAS

32 ’ P P 1 0 0 Sxnacc, MDO
CUCTEMBI CUHCIICHHSI, CBSI3b MKy HUMU
JIBowuHasi, BOCBMEPUYHAS U MICCTHAIIATCPUTHAS

33 ’ P P 1 0 0 Sxnacc, MDO
CUCTEMBI CUHCIICHHSI, CBSI3b MEXKYy HUMU
JIBowuHasi, BOCBMEpPUYHAS U MIECTHAIATCPUTHAS

34 ’ P P 1 0 0 Sxnace, MO
CUCTEMBI CUHCJICHHSI, CBSI3b MKy HUMU
ApudmeTndeckue onepanuu B MO3HIIMOHHBIX

35 pud p 1 0 0 Sxmacc, MO
CUCTEMax CUUCIICHHS

36 TpownuHasi ypaBHOBEIICHHASI CHCTEMa CUHCIICHHS 1 0 0 Sxmacc, MDO

37 JIBOMUYHO-/IECATUYHAS CUCTEMA CUUCIICHUS 1 0 0 Sxnacc, MOO

38 KonupoBanue TekcToB 1 0 0 Sxmmacc, MOO

39 PacTpoBoe konupoBaHHe N300paKECHHUM 1 0 0 SAxnace, MDO




[IpakTudeckas padora o teme "JIuckperusarms

40 N Sxnacc, MDO
rpadudeckoit nabpopmaruu"
LiBeToBbIE MOJENN. BEKTOPHOE KOMPOBAHKE.

41 ®opwmarsl ¢aitnos. TpéxmepHas rpaduka. Sxnacc, MDO
@paxkranbHas rpaduxa
Koauposanue 3Byka. Ouienka HHQOPMAIIMOHHOTO

42 00bEMa 3BYKOBBIX JIAaHHBIX MPHU 33/IaHHBIX YaCTOTE Sxmace, MOO
JTUCKPETU3AIUHU U Pa3PsSITHOCTH KOJUPOBAHUS

43 HpaKTI/IlieCKaSI pabota no Teme "J{uckperuzanus Sxcace, MO
3ByKOBOU nHGopMauu"

44 OCHOBBI QJIT€OPHI JIOTUKH SAxmacc, MDO

45 Jlornueckue oneparuu. TaOauIlbl HICTHHHOCTH Sxmace, MOO
Jlornueckue BelpaxeHnus. JIoruyeckne TOK1eCTBa.

46 Jloka3aTenbCTBO JIOTHYECKUX TOXKJIECTB C IIOMOIIBIO SAxmacc, MDO
TaOJIUIl UCTUHHOCTH
[IpakTuueckas pabora no teme «Ilocrpoenue u

47 aHaJIU3 Ta0IUI] HCTUHHOCTU B TaOJIUYHOM Slknacc, MDO
poLeccope»

48 Jlornueckue onepanuu U onepalnuy HaJ Sxnace, M0
MHOECTBaMU

49 Jlornueckue onepanuu U onepaluy Haj Sxcnace, M0
MHOECTBaMU

50 3aKoHbI anreOpbl JOTHKH. SKBHBaﬂeHTHI{e Sxorace, MO
npeoOpa30BaHUsl IOTHUECKUX BBIPAKCHHI

51 Jlornueckue ypaBHEHUs U CUCTEMBI YPaBHEHUI Sxnacc, MOO
Jlornueckue QyHKIIMN. 3aBUCUMOCTH KOJTMYECTBA

52 BO3MOJXKHBIX JIOTHYECKHX (QYHKIUI OT KOJINYECTBA Sxknacc, MDO

ApPTYMCHTOB. IlonHBIE CHCTEMBI JOTHYECKUX




byHKIUI

Kanonuueckue (popmbl JTOrHUECKUX BBIPAKEHUH.
CoBepliieHHbIE TU3BIOHKTUBHBIE 1 KOHBIOHKTHUBHBIC

53 SIxmacc, MDO
HOpMAaJTbHBIE ()OPMBI, ATTOPUTMBI UX TIOCTPOSHUS 110
TabaUIEe HCTUHHOCTHU

54 Jlornyeckue 3J1eMEHThI B COCTaBE KOMITbIOTEpA Sxnacc, MDO

55 Tpurrep. Cymmarop. MHoropaspsaHblii CyMMaTop Sxnacc, MDO
[TocTpoeHue cxem Ha JIOTUYECKUX DJIEMEHTAX.

56 3anuch JJOrHYECKOTO BBIPAKEHUS 110 JJOTUYECKON Axmacc, MDO
cxeMme

57 MUKpPOCXEMBI i TEXHOJIOTHS UX IPOU3BO/ICTBA Sxmace, MOO
[IpencraBieHue 1eNbIX YUCET B TAMATH
KoMITbIoTepa. OrpaHMYECHHOCTD IUAa30Ha YHcell

58 p P SIxmacc, MDO
MIPU OTPAaHUYCHHUH KOJIMYECTBA Pa3psI0B.
[TepenonHeHne pa3psIHON CETKH
be33HakoBbIe ¥ 3HAKOBLIE JaHHBIE. 3HAKOBEIN OUT.

59 JIBOMYHBIN TOTOTHUTEIBHBINA KO/ OTPULIATEIbHBIX SAxnace, MDO
YHCeN
IToOuTOBBIE JIOTHUECKHE ONepalni. Jlornueckuit

60 . P . ’ Sxnacc, MDO
apuMETUYECKUIN 1 IMKINYECKUN CABUTH
IIndpoBanue ¢ TOMOIIBIO TOOUTOBON OIlEpaINH

61 bp p Sxmace, MOO
«uckmoyvaromee NI
IIpencraBienye U XpaHeHHE B IaMATH KOMITLIOTEpa

62 P P P Axnace, MDO
BEIISCTBEHHBIX YHCE
BrimonHenue onepaluii ¢ BelecTBEHHBIMHU

63 p Sxmmace, MOO
YHCIIaMU, HAKOIIJICHHE OIUOOK MPY BBIUUCICHUSIX
IIpaxTuueckas padota 1mo Teme «M3yduenne

64 p p y SAxnacc, MO

nopaspsAaAHOro MalliMHHOTO MPCACTABJICHUA LECJIbIX U




BCIICCTBCHHLBIX YU CEII»

65 AHalM3 alrOpuTMOB 1 0 0 Axmacc, MDO
OraInbl pelieHns 3a/1a4 Ha KOMIIBIOTEPE.
66 NHcTpyMeHTaNbHBIE CPEACTBA: TPAHCIISITOP, 1 0 0 Axmacc, MDO
OTJIaTYHK, TPOPUINPOBIIHK
Cpena nporpamMmMupoBanwsi. KoMmumsmus u
67 UHTEpIpeTanys IporpaMM. BupTyanbHble MaIlIMHBL. 1 0 0 Sxnacc, MO
WuTerpupoBanHasi cpena pa3padoTKu
68 MeTo/1bI OTJIAKH TTPOrPaMM 1 0 0 Sxnace, MDO
69 Tunel nepeMeHHbIX B S3bIKE POTPAMMUPOBAHUS 1 0 0 Axnacc, MDO
70 O0paboTKa MEebIX YnCeT 1 0 0 Sxnace, MDO
71 O06paboTka BEIIECTBEHHBIX YUCEI 1 0 0 Sxmace, MOO
72 CrnyyaifHbIe U TICEBOCTYYallHbIC YHCITA 1 0 0 Sxmacc, MDO
73 BerBnenus. CnoxHele yclioBus 1 0 0 SAxnacec, MOO
74 [ukitel ¢ ycrmoBuem 1 0 0 SAxmace, MDO
75 [uxmel o nepemeHHon. B3anmo3aMmeHsseMoCTh 1 0 0 Sxnace, MDO
pa3IMYHBIX BUJOB IIUKIIOB
76 O6paboTka HaTypaJIbHBIX YHUCEIT C UCTIOJIb30BAaHUEM 1 1 0 Sxrace, MO
IIUKJIOB
HaxoxaeHne BceX MPOCThIX YUCEIT B 3aJaHHOM
77 muana3one [IpakTudeckas pabora o treme 1 0 0.5 SAxnace, MDO
«Pemenne 3a1a4 MeToIOM TIEpeOOpay»
78 WNHuBapuaHT nukia 1 0 0 Sxmace, MOO
79 JIoKyMEeHTHPOBaHUE TIPOTPaMM 1 0 0 Sxnace, MDO
80 O06paboTka JaHHBIX, XpaHALIUXCS B (aiimax 1 0 0 Sxnacc, MOO
81 Pa3z0uenue 3agauyu Ha moA3aga49d 1 0 0 Sxmmacc, MOO
82 Hcnonp30BaHne CTaHIAPTHON OMOITMOTEKH SA3bIKA 1 0 0 SIxmacec, MDO




nporpammupoBanus. [lonkmoyenne OndIMOTEK
HOAPOrpaMM CTOPOHHUX ITPOH3BOAUTEINCH

83 [onmporpammsl (porietypsl U GyHKIUH) Sxnacc, MDO

84 [ToanporpamMmsl (Tiporierypbl U GyHKITUN) Axmacc, MDO
[IpakTuueckas padora o Teme "Pa3paboTka

85 P "p P SAxnacc, MDO
MOAMTPOTPAMM
Pexypcus. PexkypcuBHbie 00beKTHI ((hpakTab).
PexypcuBHbIe mpoieypsl U GyHKITUH.

86 P poueAyp by Sxnacc, MO
Hcnonp3oBanue cTeka it OpraHu3aIim
PEKYPCHUBHBIX BEI30BOB
[TpakTuueckas pabota no Teme "PexypcruBHbIE

87 P I"' P Sxnmace, MOO
MOJMPOTPAMMBI

88 MoaynbHBIN TPUHIUI TOCTPOCHUS TIPOrPaMM SAxmacc, MDO

89 YuciieHHbIE METOIBI Sxmace, MOO
[IpakTudeckas padbora o Teme «YuciaeHHoe

90 P P . SIxmacc, MDO
peleHne ypaBHEeHUI
Hcnonb30BaHMe JUCKPETU3ANMH B BBIYHCITUTEIIEHBIX

91 FHCKD Sxmace, MDO
3aadax
[TpakTiueckas pabota no Teme «lIpubmxénnoe

92 P P P . Sxmace, MOO
BBIUMCJICHHE JUTMH KPUBBIX U TUIOMIAAEH GUryp»
[IpakTrueckas padota o teme «Ilorck Makcumyma

93 P P y SIxmacc, MDO
(MuHUMYMa) QYHKIIMI»
O6paboTka CHMBOJIBHBIX TAHHBIX. AJITOPUTMBI

94 00pabOTKH CUMBOJILHBIX CTPOK: TOICUET KOJTUIECTBA SAxmnacc, MDO
MOSIBJICHUM CUMBOJIA B CTPOKE
AnTOopUTMBI 00paOOTKH CUMBOJIBHBIX CTPOK:

95 pa3OueHue CTPOKHU Ha CJIOBa 10 MPOOETbHBIM Sxnacc, MOO

CHMBOJIaM




AAropuT™MBI 00paOOTKH CUMBOJIBHBIX CTPOK: MTOUCK

96 MOJICTPOKH BHYTPH JIAaHHOW CTPOKH; 3aMEHA 0 Axmacc, MDO
HalJICHHOH MOJICTPOKHU Ha JPYTYIO CTPOKY
[IpakTuyeckas padora o Teme "OO6pabOTKa CTPOK ¢

97 UCTIOJIb30BaHUEM (DYHKIMHA CTaHIapTHON 1 Sxnacc, MDO
OMOIMOTEKH SA3bIKA IPOTPaMMHUPOBaHUA"

98 ['enepanust cJ10B B 3a1aHHOM aji)aBUTE 0 SIknacc, MOO
MaccuBsl 1 IOCIEA0BATEILHOCTH YHCEN.

99 [TpakTiueckas pabota no Teme "3anonHeHue 0.5 SAxnacc, MDO
Maccua"

100 O06001mIEHHBIE XapaKTePUCTHKH MAacCCHBa 0 Sxmacc, MDO
JIuHeHbIN TOUCK 3a/1aHHOTO 3HAYEHUS B MACCHUBE.

101 [TpakTrueckas pabota no Teme "JIMHEWHBIN MTOUCK 0.5 SAxnacc, MDO
3a/laHHOT0 3Ha4Y€HUsl B MaccuBe"
[TpakTrueckas padota no teme "llonck

102 MUHUMAJIBHOTO (MaKCUMAIILHOTO) JIEMEHTa B 1 SAxnacc, MDO
YHCIOBOM MaccuBe"
CoprupoBka ogHOMepHOT0 MaccuBa. [IpocTeie

103 MeTOo bl copTUpOBKU. [IpakTryeckas pabora o reme 0.5 SAxnace, MDO
"IIpocTeie METOIBI COPTUPOBKU MaccuBa'
CoprupoBka cnusiHIeM. beicTpast copTupoBKa

104 maccuBa (amroput™ QuickSort). IpakTuueckas 0.5 Sxmacc, MDO
pabora o Teme "bricTpas copTrpoBka maccuBa'

105 JIBOWYHBIH MOKCK B OTCOPTUPOBAHHOM Ma(iane. 05 Sxcace, MO
[IpakTuueckas padota mo teme "J[BonyHbIi mouck"

106 JIByMepHbIe MacCHBBI (MaTpPHUIIbI) Sxnacc, MOO

107 Anroput™bl 00pabOTKH MaTPHI] Sxnace, MDO

108 Pemenne 3amau ananusa JaHHBIX Sxmmacc, MOO




109 CpencTBa TEKCTOBOTO Ipoleccopa 0 Sxnacc, MO
110 KommprorepHas BEpCTKa TeKCTa 0 Axmacc, MDO
111 [IpakTuueckas padora no teme "BépcTka 1 Sxnace, MO
JIOKYMEHTOB C MaTeMaTH4eCKUMuU popmynamu"
112 WNHcTpyMeHTHI pelieH3upoBaHus 0 Sxnacc, MDO
113 HpaKTI/IquIiaﬂ pabora 1o Teme "MHOTrocTpaHUYHBIC 1 SAxnace, MDO
JOKYMEHTBI
O6naunsie cepuckl. KomnexkrupHas padoTa ¢
114 nokymeHntamu. [Ipaktuueckas padbora o teme 0.5 Sxnacc, MDO
"Komnnekrusnas pabota ¢ JokymMeHTaMu'"
115 Amnanus n1a"nubeixX. bosbiye gannbie Sxmace, MOO
116 MaiuuHHOe 00yueHue SAxnacec, MOO
117 AHaIM3 JaHHBIX C IOMOIIIbIO 3JIEKTPOHHBIX TaOJIUI] SAxnacec, MDO
118 [TpakTrueckas padota mo Teme "AHanu3 JaHHBIX C 1 Sxnace, MDO
MOMOIIIBIO ANIEKTPOHHBIX TaOIHUIT"
[Toctpoenue rpaduxos Gpynkuumii. [IpakTnueckas
pabota no Teme "HarnsaHoe npencraBieHue
119 pe3yJIbTaTOB CTATUCTUYECKO 00pabOTKM JaHHBIX B 0.5 SAxnacec, MOO
BUJIE MarpaMM CpeICTBaMH pelakTopa
JJIEKTPOHHBIX Ta0IMI"
120 .']'_[I/IHI/II/I Tpena. [IpakTuueckas pabora no TG':'MG 05 Sxace, MO
ITon6op AuHMUYU TpeH1a, TPOTHO3UPOBAHUE
[Ton6op mapamerpa. [IpakTuueckas pabora 1mo Teme
121 "YucnaeHHoe pelieHre YpaBHEHUH ¢ TOMOIIbIO 0.5 Sxnace, MDO
noabopa mapamerpa"
OnTumMuzanus Kak TOMCK HAWIYYILEro pelieHus B
122 3aJaHHbIX ycaoBusx. [IpakTuyeckas padora mo reme 0.5 Sxnacc, MOO

"Perrenne 3aqa4 OITUMHU3AINHN C IIOMOIILIO




AIIEKTPOHHBIX TaOIHIT"
123 PezepBHOE Bpems 1 0 0 Axmacc, MDO
124 PesepBHOe Bpems 1 0 0 Sxnacc, MO
125 PesepBHOe Bpems 1 0 0 Sxnacc, MO
126 PeszepBHOE Bpems 1 0 0 Axmacc, MDO
127 PesepBHOe Bpems 1 0 0 Sxnacc, MO
128 PeszepBHOE Bpems 1 0 0 Axmacc, MDO
129 PesepBHOE Bpems 1 0 0 Sxmacc, MDO
130 PesepBHOE Bpems 1 0 0 Axnacc, MDO
131 PesepBHOE Bpems 1 0 0 Sxmacc, MDO
132 PesepBHOE Bpems 1 0 0 Axnacc, MDO
133 PesepBHOE Bpems 1 0 0 Sxmacc, MDO
134 PesepBHOE Bpems 1 0 0 Axnacc, MDO
135 PesepBHOE Bpems 1 0 0 Sxmacc, MDO
136 PesepsHOe Bpems 1 0 0 SAxnacec, MOO
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 5 25




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Jl:;-)ﬂ Tema ypoka Beero KouTpoabHubie IpakTHYeCK :)I;l[()l;l;z?;fenbnme
padoThI ue padboTsbl pecypeni
KomnuecTBo nHpOpMaLHm 0 Sxnacc, MDO
AJTOpUTMBI CKATHS TaHHBIX 0 SAxnacc, MDO
3 Anroput™m Xaddmana 0 Sxnacc, MDO
4 [IpakTuueckas padbora no teme "CkaTue 1aHHBIX C 1 0 1 Sorace, MO
nomoIipio anroputma Xahdmana"
5 Anroputm LZW 1 0 0 SAxnacc, MDO
AJTOPUTMBI CKATHS TaHHBIX C TIOTEPSIMH.
6 [IpakTuueckas pabora no teme "CkaTue NaHHBIX C 1 0 0.5 Sxknacc, MDO
norepssmu (anroputmsl JPEG, MP3)™
CKopocTh Tiepeiaun JaHHBIX 0 0 SIxmacc, MDO
[TomexoycToMUNBBIE KOJIBI 0 0 SAxnacc, MOO
9 HpaK”'l'“I/I‘IGCKaSI paborta no Teme "[lomexoycToiuuBbie 1 0 1 Sxace, MO
KOJbI
Cuctembl. KOMIIOHEHTBI CHCTEMBI B UX
10 B3anMojieiictBue. CucTeMHbIN 2P eKT. YpanieHue 1 0 0 Sxmacc, MDO
Kak MHQOpMaIMOHHBIN mpouecc. OOpaTHast CBSI3b
11 Mopenu u MoAeIUpOBaHUE 1 0 0 Sxmacc, MOO
12 I'padsr 1 0 0 Sxmacc, MDO
13 Pemienue 3a1a4 ¢ momMoIsio rpagos 1 0 0 SAxnacc, MOO
14 JlepeBbst 1 0 0 Sxmacc, MDO
15 OCHOBBI TEOPHH UTP 1 0 0 Sxmacc, MDO




[IpakTuyeckas padora o Teme "[1orCK BHIMTPHIIIHOM

16 N o Sxmace, MOO
CTpaTeruu B Urpe ¢ MoJHON nHbopMaluein

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA SAxnacc, MOO
[IpakTrueckas padota nmo Teme "Cpencraa

18 SAxnacc, MDO
HMCKYCCTBEHHOTO UHTEJIeKTa" ’
dopmanuzanus MOHATUS anropuTMa. Mammna

19 ThropyHra Kak yHUBEpcajabHasi MOJIENb BHIYMCICHUI. SAxnacc, MOO
Tesnc Uépua—Tpropunra
[IpakTuueckas padora no teme "CocraBieHue

20 Sxnacc, MDO
IIPOCTOM MPOrpaMMBbl /1Sl MalliuHbl ThlopuHra” ’

21 Mamuna ITocra Sxnacc, MOO

22 Hopmansnsbie anropudmer MapkoBa SAxnacc, MDO
AJTopUTMHUYECKH HEpa3pelInMble 3aa4u. 3agada

23 octaHoBa. HeBO3MOKHOCTh aBTOMATUYECKOM OTIIAJIKU SAxnacc, MDO
IpOrpaMm

24 C10KHOCTh BBIYMCIIEHHM Sxmace, MOO
[Tourck mpoCTHIX YUCEI B 3aJaHHOM JUana3oHe ¢

o5 Sxnacc, MDO
MTOMOIIIBIO AITOPUTMA «PEMIETO DpaToctheHar ’
[IpakTuueckas pabota mo Teme "Ilonck mpocThIx

26 Sxknacc, MDO
YyHcel B 3aJaHHOM Juara3oHe" ’

27 KonTponbnas padora Ne 1 SAxnacc, MDO
[TpakTuueckas pabota mo Teme "Peanuzarus

28 Sxknacc, MDO
BBIYMCIIEHUI C MHOTOPA3PSAAHBIMU YHUCITaMH" ’
CrnoBapu (accoliiaTUBHBIE MAaCCHBBI, OTOOPAKECHHUS).

29 Xosm-rabmuuel. [Toctpoenne andaBUTHO-4aCTOTHOTO SAxnacc, MOO
cIoBapst IS 33JaHHOTO TEKCTa
[IpakTuueckas pabora no teme "Iloctpoenue

30 P p ™ Sxmacc, MDO

b

an(paBUTHO-YACTOTHOTO CJIOBAPS IS 33 JAHHOTO




Tekcra"

31

32

AHanus TeKCTa Ha €eCTECTBEHHOM s3bIKe. Beinenenue
HocieaoBaTenbHOCTeH 1o mabiaony. PerynspHele
BbIpaKeHUS. YaCTOTHBIN aHAIN3

[IpakTrueckas padoTa mo TeMe "AHanu3 TEKCTa Ha
€CTECTBEHHOM sI3bIKE"

Sxmace, MOO

Sxmace, MOO

33

Crexu. AHaNIM3 MPaBUIBHOCTH CKOOOYHOTO
BBIPKCHHUS

Sxmace, MOO

34

35

36

Brrauciienue apuMeTH4eckoro BEIPaXKESHHUS,
3alMCaHHOTO B MOCT(UKCHOM (hopme

[IpakTruyeckas pabora o Teme "Boruncienue
apru(METHYECKOTO BBIPAKECHUSI, 3aIIUCAHHOTO B
nocTdukcHou Gopme"”

Ouepenu. Mcnionb3oBanue ouepenu 11l BPEMEHHOTO
XpaHEeHUs JaHHBIX

Sxmace, MOO

Sxnacc, MO

Sxnacc, MO

37

38

39

40

[IpakTnueckas padbora no teme "Mcnonas3oBanue
ouepenn"

JlepeBbs. Peanusanus gepeBa ¢ MOMOIIbIO CCBUIOUHBIX
CTpYKTYp. J{BonuHbIe (OMHApHBIE) 1EPEBbS.
ITocTpoenue aepeBa I 3aJaHHOTO apH(PMETHIECKOTO
BBIpKECHUS

IIpakTuyeckas pabora no teme "Vcnonbp3oBanue
JIepEBBEB JUISI BBIYMCIIECHUS apU(PMETUYECKUX
BBIpAXEHUI"

PexypcuBHBIE anTOpUTMBI 00X0/1a AepeBa.
Vcnonb30BaHue cTeka U ouepeau st 00Xofa aepesa

Sxmace, MOO

Sxmace, MOO

Sxmacc, MOO

Sxmacc, MOO

41

PekypcuBHBIC arOpUTMBI 00X0/1a JepeBa.
Hcnonp30BaHMe CTEKa M OUYepeIn I 00X0/1a AepeBa

SIknacc, MOO




Anroputmsl Ha rpadax. [Toctpoenne MUHUMAIIEHOTO

42 OCTOBHOTO JIepeBa B3BEUICHHOTO CBSA3HOIO Sxmacc, MOO
HEOPHEHTUPOBAHHOTO rpaga

43 O6xox rpada B riryouny. O6xon rpada B IUPUHY SAxnacc, MDO

44 KonnyecTBo pa3nuuHbIX MyTel MEXAy BepIIMHAMUI Sxrace, MO
OPUEHTUPOBAHHOI'O ALIUKIMYECKOro rpada

45 Anroput™m JlefiKkCTpHI. Sknacc, MDO
[IpakTryeckas padora no Teme "Bbruncnenue JUIMHBI

46 KpaT4aillero myTyu MEeXy BepIIMHaMHU rpada SAxnacc, MDO
(anrroput™m [lerikcTpon)"

47 AnroputMm @noiiga—Y opiuamia Sxnacec, MDO
3amaun, pemaemMbie C MOMOMIBIO TUHAMUYECKOTO

48 [IPOrpaMMHUPOBAHUS: BBIYMCIIEHUE PEKYPCUBHBIX SAxnacc, MDO
byHKIUI
[IpakTuueckas pabora no teme "Bpruncienue

49 PEKYPCUBHBIX (PYHKIIUN C TTOMOIIBIO JTUHAMHUYECKOTO Sxnacc, MDO
MporpaMMUpoBaHus"

50 3anauu, pemaemsle C HOMOIJ._.IBIO JTMHAMUYECKOTO Sxcace, MO
IPOrpaMMHUPOBAHUS: MOACYET KOJIMYECTBA BAPHAHTOB
[IpakTuueckas padora no teme "Iloncuér konmuecTna

51 BapUaHTOB C IIOMOIIBIO TMHAMUYECKOTO SAxnacc, MOO
IIPOrpaMMUpOBaHUA"

59 3amaun, pemaemMbie C MOMOMIBIO TUHAMUYECKOTO Sxace, MO
MIPOTPaMMHUPOBAHUS: 33/1a9H OTITUMHU3AIIH

53 [Tonsatue o mapaaurmax nporpammuponanus. O030p Sxcmace, MO
S3BIKOB MIPOTPAMMHUPOBAHUS

54 [Tonsatue 06 0OBEKTHO-OPHUEHTUPOBAHHOM Sxcace, MO

IPOrpaMMHUPOBAHUHI




55 OObekThI ¥ K1acchl. CBOICTBA M METOABI 00BEKTOB 0 Slknacc, MDO

56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAINU3 0 Sxnacc, MDO
[IpakTuyeckas padora no Teme "Mcnonab3oBanue

57 1 SAxnacc, MDO
TFOTOBBIX KJIACCOB B Mmporpamme"” ’
Pa3paboTka nporpamMm Ha OCHOBE OOBEKTHO-

58 0 Sxmacc, MDO
OPHUEHTUPOBAHHOIO MOIX0/a ’
[TpakTrueckas padota "Pa3paboTka nmpocToii

59 1 SAxnacc, MDO
MIPOrpaMMBI C UCTIOJIb30BAHUEM KJIACCOB" ’
Wukancynsuus. [Ipaktuueckas padota 1o reme

60 "Pa3paboTka kiacca, HCTIOIb3YIOIIETO 0.5 Sxnacc, MO
MHKaNCyJuuw"

61 Hacnenosanwue. [lomumopdusm 0 Sxmacc, MDO
[IpakTruyeckas pabora no Teme "Pa3paboTka uepapxuu

62 P " P P pap 1 Sxnace, MDOO
KJIaCCOB

63 KonrponsHas pabora Ne 2 0 Sxmacc, MDO
Cpenbl ObICTPOI pa3pabOTKU MPOTpaMM.

64 0 Slknacc, MDO
[TpoexTrpoBanue nHTEpPEiica MoIb30BaTEINS ’
Vcnonb30BaHue TOTOBBIX YIPABISIEMbIX 3JIEMEHTOB

65 0 Sxknacc, MDO
U1l IOCTPOEHUsI MHTepderica ’
[IpakTnueckas padbora no teme "PazpaboTka

66 1 SAxnacc, MDO
IporpaMMsl ¢ rpaduueckuM uHTepdericom” ’

67 N3ydenne BTOpOro si3bIka IpOrpaMMUPOBaHUS Sxnacc, MDO

68 N3y4enne BTOpOro si3bika MporpaMMUpPOBAHUS SAxnacc, MDO
DTarnbl KOMITBIOTEPHO-MAaTEeMaTHIECKOTO

69 0 Sxmacc, MDO
MO/ICTTHPOBAHHSI ’
JluckpeTusaius mpu MaTeMaTH4eCKOM

70 p p 0 Skmacc, MOO

MOZCIIMPOBAHUN HCIIPECPLIBHLIX IMMPOLECCOB.




MoaenupoBaHu€e IBUKEHHUS

[IpakTrueckas padota o Teme "MoaenupoBaHue

71 | 1 Sxmace, MOO
JBUKEHUSA
MopenupoBaHrue OMOJIOTHUECKUX CUCTEM.

72 [IpakTrueckas padota o Teme "MoaenupoBaHue 0.5 Sxnacc, MDO
ouoornyeckux cucrem"
MareMaTHUeCKHE MOLETHA B DKOHOMHUKE.

73 0 Sxmacc, MDO
BrruucnuTenbHbIe SKCIIEPUMEHTHI C MOJICISIMU
Bepositnoctabie mogenu. [IpakTudeckast padota 1o

74 teMe "MIMUTallMOHHOE MOJEINPOBAHHE C TIOMOIIIbIO 0.5 SAxnacc, MDO
Meroaa Mounte-Kapino"

75 KomMmmbroTepHoe MoieIMpOBaHUE CUCTEM YTIPABICHUS SIkmacc, MOO

76 O0paboTka pe3yIbTaTOB IKCIIEPUMEHTA Sxmacc, MDO

77 TabGnuunble (pensurnoHHbIe) 0a3bl TaHHBIX Sxknacc, MDO
[Touck, copTupoOBKa U PUIBTPALHS TaHHBIX. 3aIIPOCHI

78 Ha BBIOOPKY JaHHBIX. 3apPOCHI C MapaMeTpaMHu. 0 Sxmace, MOO
Brruncnsiemsie monis B 3ampocax
[IpakTnueckas padbora no teme "Pabora ¢ roToBoit

79 . " 1 Sxnace, MOO
0a301i TaHHBIX
MHuorotabiauuHble 0a3bl JaHHBIX. TUIIBI CBSI3EH MEXKITY

80 tabmunamu. Baemnuii kimrod. L{eaocTHOCTS 6a3sl 0 Sxmacc, MOO
JTAHHBIX
IIpakTrueckas padora mo reMe "Pa3zpaboTka

81 p p . " p 1 Sxnacc, MO
MHOTOTa0IMYHOI 0a3bl JaHHBIX

82 3anpochl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX 0 SAxnacc, MDO
IIpakTrueckas padora 1Mo TeMe "3ammpocsl K

83 p P . N p 1 Sxnacc, MO
MHOTrOTa0IN4YHOM 0a3e JaHHBIX

84 S3bIk ynipaBienus qaHHsiMu SQL 0 SAxnacc, MDO




[IpakTryeckas padora o Teme "YmnpasieHue

85 " 1 Sknacc, MDO
JAHHBIMH C TIOMOIIBIO s3b1ka SQL

86 Hepensiimonnsie 6a3bl JAHHBIX. DKCTIEPTHBIC CUCTEMBI 0 Sxknacc, MDO
[TonsiTue 0 cepBepHOM U KIIMEHTCKOW YacTsX caiTa.

87 TexHoNorus «KIMEHT — CepBEP», €€ TOCTOMHCTBA U 0 Sknacc, MO
HEJO0CTaTKU

88 KonTtponsHas padora Ne 3 Sxmacc, MDO

89 Ocnossl s1361ka HTML Sxnacc, MOO
[Ipaktrueckas padota no treme "Co3nanne TeKCTOBOU

90 P "p 1 Sxnace, MOO
BEO-CTPaHUIIBI

91 Ocuossl a36ika HTML Sxmace, MOO

92 Ocnossl s1361ka HTML Sxnacc, MO
[IpakTuyeckas padora mo Teme "Coznanue BeO-

93 CTPaHMIIBI, BKJIFOYAIONIEH MYyJIbTUMEIUNHBIC 00BEKTHI 1 Sxknacc, MDO
(pucyHku, 3ByKOBBIE JaHHbIE, BUJIE0)"

94 OcHOBBI KackaaHbIX Tabmuil cTueit (CSS) 0 Sxknacc, MDO
[IpakTuueckas pabota mo teme "OdopmieHre

95 P P dop . 1 Sxnace, MOO
CTPaHUIIbI C TOMOIIBIO KACKaHBIX TAOIHI] CTUIICH

96 Cuenapuu Ha si3b1ke JavaScript 0 SAxnacc, MDO

97 Cuenapuu Ha si3pke JavaScript 0 Sxmace, MOO

98 ®dopmbI Ha BEO-CTpaHHUIIE 0.5 SAxnacc, MDO
[IpakTuueckas pabota no teme "OOpaboTKa JTaHHBIX

99 p " P P A 1 Sxnacc, MO
hopm
Pazmemnenue Be6-caiiToB. Ycmyra xocTuHra. 3arpyska

100 MEHIEHHE B Y by 0 Shknace, MDO
¢aiinoB Ha calfT
Kanpuposanue. McrpasieHrne NepCreKTHBHL.

101 APHp P P 0 sTknace, MO

I'ucrorpamma. Koppeknus ypoBHEN, KOPpEKLUS LIBETA.




ObecrBeunBaHNe LBETHBIX N300paKeHUI

BBOI[ H306pa)I(CHHﬁ C UCIIOJIB30BAHUECM pPa3JIUYHBIX

102 U poBBIX ycTpoiicTB. [IpakTHueckas paboTa mo teme 0.5 SAxnacc, MOO
"O6paboTka nudposix pororpaduii”
Perymb. PaGora ¢ obnactsimMu. OUIbTpPHI.

103 [IpakTrueckas padota o Teme "PeTymb mudpoBbIxX 0.5 Sxnacc, MDO
dhororpadumii"
MHorocnoitasie n300paxxeHusi. TeKCTOBbIE CIIOU.

104 Macka cnosi. Kananel. CoxpaHeHue BblJICICHHON 0 Sxmace, MOO
obusactu

105 Eiag;:;z;i? pabota no Teme "MHoOrociaoiHbIe 1 Sxorace, MO
[TonroToBka WILTIOCTpALMi J1s BeO-CaiiTOB.

106 [IpakTuueckas padbora no Teme "AHUMUPOBAHHBIE 0.5 SAxnacc, MDO
n3o0paxeHus"

107 Bekrophas rpaduka. Bekropuzarus pacTpoBbix 0 STxnace. MO
U300paKeHUIA ’

108 [IpakTuueckas pabora no teme "BekTopHas rpaduka" 1 SAxnacc, MDO

109 [TpUHIUIBI TOCTPOCHUS U PElaKTUPOBAHUS 0 STxnace. MO
TPEXMEPHBIX MOJIENEN ’

110 [TpakTryeckas padora no Teme "CoznaHue IpOCThIX 1 xcnace. MRO
TpEXMEpHBIX Mozenei"” ’

111 Cerounsle Mogenu. Marepuainsl Sxmace, MOO

112 IIpakTryeckas padora no Teme "CerouHblie Moenu" SAxnacc, MOO

113 KonTponbnas padora Ne 4 SAxnacc, MDO

114 MonenupoBaHie HCTOYHUKOB OcBelleHus. Kameps. 1 STxnace. MO
[IpakTryeckas padora no Teme "Pengepunr" ’

115 AnnutuBHble TexHoNoruu (3D-npuntepsl). [lonstre o 0 SAxnacc, MDO




BUPTYaJIbHON PEaJIbHOCTH U JOTIOJHEHHON PEAIbHOCTH

[ToHsiTue 0 BUpPTyaIbHON PEaIbHOCTH U JTOMOJIHEHHON

116 1 0 0 Sxmacc, MDO
pearbHOCTH
117 PezepBHOE Bpemst 1 0 0 Sxnacc, MDO
118 PesepBHOE Bpems 1 0 0 Sxmacc, MDO
119 PezepBHOE Bpemst 1 0 0 Sxnacc, MDO
120 PesepBHOE Bpems 1 0 0 Sxmacc, MDO
121 PezepBHOE Bpemst 1 0 0 Sxnace, MDO
122 PesepBHOE Bpems 1 0 0 Sxmacc, MDO
123 PezepBHOE Bpemst 1 0 0 Sxnace, MDO
124 PesepBHOE Bpems 1 0 0 Sxmacc, MDO
125 PezepBHOE Bpemst 1 0 0 Sxknacc, MDO
126 PesepBHOE Bpems 1 0 0 Sxmacc, MDO
127 PezepBHOE Bpemst 1 0 0 Sxknacc, MDO
128 PesepBHOE Bpems 1 0 0 SAxnacc, MOO
129 PesepBHOE Bpems 1 0 0 Sxmacc, MDO
130 PesepBHOoE Bpems 1 0 0 SAxnacc, MOO
131 PesepBHOE Bpems 1 0 0 Sxmacc, MDO
132 PesepBHoOE Bpems 1 0 0 SAxnacc, MOO
133 PesepBHOE Bpems 1 0 0 Sxmacc, MDO
134 PesepBHOE Bpems 1 0 0 SAxnacc, MOO
135 PesepBHOE Bpems 1 0 0 Sxmacc, MDO
136 PesepBHoe Bpems 1 0 0 SAxnacc, MOO
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 4 37




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» adopmaruka (B 2 gactsax), 11 kmace/ [Tomsikos K.1O., Epemun E.A.,
OO6mecTBo ¢ orpaHndeHHON 0TBeTCTBEHHOCThIO « BMHOM. Jlaboparopus
3HaHWI»; AkuuoHepHoe odmecTBo «M3narenscTBo «lIpocBemenue»

» Undopmaruka (B 2 yactsx), 10 knacc/ [Honskor K.1O., Epemun E.A.,
O6mectBo ¢ orpanndeHHoi oTBeTcTBeHHOCTHI0O « BMHOM. JlaGoparopus
3HaHul»; AKmonepHoe obuiecTBo «M3aarenscTBo «lIpocBemienne»
Cemakun U.I'., lllenna T.1O., IllectakoBa JI.B. KoMnbroTepHBIN IPAKTUKYM

o undopmaruke 1 UKT mst 10-11 xnaccos. [IpodunbHbiit ypoBeHb. M.

BMHOM. Jlaboparopus 3Hanuid, 2012.

METOANYECKHUE MATEPHAJIBI 1JISA YUUTEJIA
«ndopmaruka. 10-11 knaccel. Yrmyonéunsiii yposenb» K.1O. [TonsikoBa u

E.A. Epemuna

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Sxnacc — nudposoit odpazoBaTenbHbIi pecypc https://www.yaklass.ru/
SAnnexcYueonuk https://education.yandex.ru/

Poccwuiickas anexTponHas 1mkoja . https://resh.edu.ru/

Ownnaita-mkona «Pokchopay. https://foxford.ru/



Pecypcesni pas opranuzamun 30 u J1O0T.

1. Axnacc — nudpoBoit 06pazoBaTEIBHBIN pecypc

https://www.yaklass.ru/

2. SunexcYueouuk https://education.yandex.ru/

3. Poccuiickas 37eKTpoHHas 1mKoJja . https://resh.edu.ru/

5. Onarin-mkona «®Pokchopay. https://foxford.ru/


https://www.yaklass.ru/
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