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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3zoBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHMI K pe3yibTaTam
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrpPaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKEe Na€T MpEACTaBICHUE O UENsIX, OO0mIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCS CpPEICTBAMU
yueOHoro npeamera «MHpopmaTuka» Ha yriIyOJIEHHOM YpPOBHE, YCTaHaBIMBAET
00s13aTeTbHOE PEeIMETHOE coJiep>KaHue, npeayCcMaTpUBaECT ero
CTPYKTYpUpPOBaHUE MO pa3jieiaM U TeMaM Kypca, ONpeAessieT paclupeeieHue ero
1o kinaccaM (rogam H3ydyeHus), 1aéT NPUMEPHOE paclpe/esieHne yueOHbIX 4acoB
M0 TEMATHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIUXCH.

[TporpamMMma 1o nH(pOpMaATHKE ONpPEAEIAeT KOIUUYECTBEHHbIE U KaUeCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa JIjs KaXI0TO rojia U3yuyeHusi, B TOM YHUCIIe
JUISL COJIEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX pabor,
roCyapCTBEHHOW UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

NudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYUIHOCTh MH(OpPMATHKM KaK HAyyHOM JHUCUMIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH MPOTEKAaHUS U BO3MOKHOCTH aBTOMATHU3alMA HMHPOPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE  00NIacT  TpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
nH(GOPMAIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COITUANBHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHQOPMATHUKH U HUH(OPMALMOHHOU
JESITEIIBHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
uHGOPMATUKU U HMH(OPMALMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha CoJIepKaHue Kypca WH()OPMATHUKUA YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHMs U
ONMBIT  TIOCTOSIHHOTO  TMpPUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHUUECKOE OCMBICIECHUE, MHTEpPIpETaluio U 0000IIeH e
ATOTO OIBITA.



PesynpTaThl  yriayOiaeHHOTO ypOBHS UW3Yy4YeHHsT y4eOHOro mpeaMera
«Madopmatukay OpHEHTHPOBAHBI HA TOJYYCHHE KOMICTECHTHOCTEH IS
nocJeyromieit mpodeccuoHaaIbHON neaTenbHOCTH. OHM BKITIOYAIOT B CEOS:

OBJIaJICHUE KJIIOYEBBIMH TOHSITHUSAMU U 3aKOHOMEPHOCTSIMHU, PACIO3HABaHHE
COOTBETCTBYIOIIUX WM  TPU3HAKOB M  B3aMMOCBSI3E€HM,  CIOCOOHOCTH
JIEMOHCTPUPOBATH PA3JIMUHbIC TOAXO/IbI K U3YUYECHHIO SBJICHUM;

YyMEHHE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUYECKUE 3ajayu,
XapaKTepHbIE /ISl UICTIOJIB30BaHM METO/I0B U HHCTPYMEHTApHs JaHHOTO y4eOHOTO
npeaMeTa;

HAJIM4YME TPEJCTABICHUN O JIaHHOM Y4eOHOM IMpeAMeTe Kak IEJI0CTHOMN
TEOpUU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3AX CO CMEXKHBIMU 00JACTIMU
3HAHUM.

B pamkax yriny06i€HHOro ypoBHSI U3yueHUs MH(MOpMATHKU 00ecreuynBaeTCs
1[eJICHANPABJICHHAS] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3anusax  Opo(eccuoHaIbHOrO  O00pa3oBaHUS MO  CHEHHUATBHOCTSIM,
HEMOCPEJCTBEHHO CBS3AHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBI M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE H
MalIHHOE OO0Yy4YeHWEe, TMPOMBINIJICHHBI WHTEPHET BeIIeH, WCKYCCTBEHHBIN
WHTEJIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TEXHOJIOTUU, CHUCTEMbI paCIpeeIEHHOTO peecTpa, TEXHOJIOTUU BHUPTYyaIbHOW U
JIOTIOJTHEHHOM PEeajbHOCTEM.

OcHoBHasi 1enb U3ydeHUsi yuyeOHoro mpeamera «WUudopmatuka» Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUEeHHE
JaTbHEUIIEeT0 Pa3BUTHS WH(MOPMAIIMOHHBIX KOMIIETEHIIMM O00y4aroierocs, ero
TOTOBHOCTH K JKM3HHU B YCIIOBHSIX pa3BUBAIOLIErocsi HHHOPMAIIMOHHOTO O0IIeCTBa
M BO3paCTalolIeil KOHKYPEHUMHU Ha pbIHKE Tpylaa. B CBA3M C A3TUM H3y4yeHHE
uHpopmatuku B 10—11 xmaccax goMKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHUMaHUU POJHU
uHpopMaTtku, HHGOPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJOTHN B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMHUYECKOTO MBIIIJICHUS;

c(OPMHPOBAHHOCTh YMEHHMM pa3an4ath (akThl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh HX CBSI3b C KPUTEPUSMH OIEHUBAHUA U CBS3b
KPUTEPHUEB C ONMPEACIEHHON CUCTEMOM IIEHHOCTEM, MTPOBEPSITH HA IOCTOBEPHOCTD U
00001maTh nHpOpMaIHIo;

cOPMHPOBAHHOCTh  TPEJACTABICHUNA O BIUSHUA  WHOOPMAITMOHHBIX
TEXHOJIOTM Ha HW3Hb 4YeJIOBEKa B OOIIECTBE, IMOHUMAHWE COIMAIBHOTO,
HKOHOMHYECKOTO, MOJUTHYECKOTO, KYJIbTYPHOTO, HOPHUAMYECKOrO, MPUPOIHOTO,



HPrOHOMHUYECKOTO,  MEIULMHCKOTO U  (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

NPUHATHE TPABOBBIX U ITUYECKUX ACMEKTOB MH()OPMALMOHHBIX TEXHOIOTHIA,
OCO3HAHME OTBETCTBEHHOCTH JIFOJCH, BOBICUYEHHBIX B CO3JJaHUE U HMCIOJIb30BAHKE
MH(POPMALIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE UH(POPMALIHY;

CO3JaHHE YCIIOBUW JJIsi pa3BUTHUSL HABBIKOB y4€OHOH, MPOEKTHOM, HAYyYHO-
UCCJIEIOBATENLCKOW M TBOPYECKOM NEATEIbHOCTH, MOTHMBALMH OOYyYarolUXCs K
CaMOpa3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHdopmaTtuka» BBIIEISIOTCS YETHIPE
TEMaTUYECKUX pa3zelia.

Pasznen «Lu¢gpoBasi rpamMoTHOCTH» TOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IMU(GPOBOTO OKPYKEHHS, BKIIOYas
KOMIIBIOTEPHBIE CETH, UCIOJIb30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu VIHTepHET W WCIOJIB30BAHHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Paznen «Teopernueckue OCHOBbI HH(pOpPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIN anmapar WHMOPMATHUKH, BOMPOCH KOJAMPOBAaHUA HH(POpPMaLIUU,
U3MepeHuss MHOOPMAIIMOHHOTO 00BhEMa JIAaHHBIX, OCHOBBI aJIreOphl JIOTUKH U
KOMITBIOTEPHOI'O MOZAEIINPOBAHUS.

Paznen «AaropurMbl M NpPOrpaMMHpPOBAaHHeE) HAIPaBJIEH Ha pa3BUTHE
QITOPUTMHYECKOTO MBILIUICHHS], pa3padOTKy aJrOPUTMOB U OLIEHKY UX CIOKHOCTH,
(GbopMUpOBaHKE HABBIKOB pealii3alliy MPOrpaMM Ha S3bIKax MPOrpaMMHMPOBAHMUS
BBICOKOT'O YPOBHH.

Paznen «MH(popMauMoOHHBbIE  TEXHOJOIMM»  IOCBALIEH  BOIIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YKCIIE B 3aJla4ax aHajIu3a
JAHHBIX, HUCIOJb30BAaHUIO 0a3 JaHHBIX U DJIEKTPOHHBIX TaONHULl JJIs PEIICHHUs
NPUKJIAAHBIX 337a4.

B npuBenénHoM nanee coaepxanHuu ydyeOHoro npeamera «Hbopmarrka
KYPCUBOM  BBIJICJICHBl JIOMOJIHUTEIbHbIE TEMBbI, KOTOpbIE HE BXOIAT B
00s3aTEeNbHYIO TPOrpaMMy OOYUEHHsI, HO MOTYT OBITh HPEJI0KEHbI ISl U3YUECHUS
OTJEJIbHBIM MOTUBHUPOBAHHBIM M CITIOCOOHBIM 00YYaIOIIUMCH.

VYrinyOnéHHbIE ypoBEHb U3y4e€HHUS HH(POPMATUKH PpPEKOMEHAYyeTcs IUis
TEXHOJIOTUYECKOTO0  MpOQuisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
MHPOPMALIMOHHYIO C(epbl AEITENbHOCTU. YTIyONEHHBI YPOBEHb HW3Y4EHHUs
UH(GOPMATUKNA OOECIIEUYNBAET: MOJATOTOBKY OOYUYaIOIIUXCs, OPUCHTHPOBAHHBIX Ha
CHELMATBHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHMM M HHXXEHEPHBIE
CHELUATbHOCTH, YYacTHE B IPOEKTHOM M HCCIENOBATEIbCKON JIESITEIbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HAIpPABJICHUAMU OTpacid HH(OPMALUOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJOTHH, MMOATOTOBKY K YYaCTHIO B OJIMMIHNA/IAX U Clla4ye
EnuHoro rocyapcTBEHHOTO dK3aMeHa o HH(pOpMaTHKeE.

[TocnemoBaTeTbHOCTh M3YYCHHUS TEM B Tpeaeiax OJHOTO Trojaa OOydeHHs
MOXXET OBITh HM3MEHCHAa IO YCMOTPCHHIO YYHUTCNIS IPH ITOATOTOBKE pabouei
IIPOrPaMMBI U TIOYPOYHOT'O TIJIAHUPOBAHHSL.

OO11ee ynciio YacoB, pEeKOMEHAOBAHHBIX ISl U3y4eHHs] HHPOpMaTUKu — 272
yaca: B 10 xiacce — 136 yacoB (4 4aca B Henenmo), B 11 kimacce — 136 vacoB (4 gaca
B HEJICITIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU [IU(DPOBOTO OKPYKEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
dbon Heiimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMBI  TIPOIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJTrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMOIIbI0 MIUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMOi 1OCTYN K TaMsITH.

OCHOBHbIE ~ TEHACHUMHU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnipeniennéHHble BBIYMCIUTEIBHBIE CUCTEMBI M 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcrpoenHnsblie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEe TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cucTeM. Buib
IpPOrpaMMHOr0o oOecnedeHus: U MX HazHaueHue. OCOOEHHOCTHM MPOrpaMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoucTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepalnMOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W JAEUMHCTAULALUSA  OPOrPaMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (ailjIoB B
nosroBpeMeHHoi namsatu. [llabmons! 11t onucanus rpymi (haisios.

[Iporpammuoe obecniedenue. JlnneH3upoBanue MpPOrpaMMHOTO 00eCTICUCHHUSI
u 1udpoBeix pecypcoB. IlpompuerapHoe u  CBOOOJHOE MPOTPaMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
obecrieueHuss U 1UPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOaTeNnbCTBOM Poccuiickorn @Denepanuy 3a HENPABOMEPHOE HCMOJIb30BAHUE
MPOrpPaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[TpUHIMIIBI TOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKOIIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomibl0 Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [lolyyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hanmuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

Buast  pestensHocth B cetw  Uutepner. CepBuchl  HMHTepHeTa.
['eonnopMaImoOHHBIE CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATHBHOTO BPEMEHU



(Hampumep, JIOKaluss MOOWJIBHBIX TeJIe(POHOB, OIpENeICHHE 3arpyKEeHHOCTH
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aMMOJAEWUCTBUA M OoOMeHa naHHbIMU. CereBoi
ATUKET: NpaBUja NOBEAEHUs B KubepmpocTpaHcTBe. [IpobieMa moasmHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrui. OOme mpoOsieMbl 3aluThl
uHpopManuu u  HUH(popmanuoHHOW  Oe3omacHoctu. CpeacTBa  3alUTHI
UHpOpMallMl B KOMIIbIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX
uH(popManmoHHbIX cucTemax. lIpaBoBoe oOecnieueHne UMHGOPMAILIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMATBEHOW MH(POpPMAIUH, XpaHsIIeHCcs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue u CrocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laposibHast 3anuTa apxusa.

MudpoBanne naHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIE IMIHQPHI.
[udper npoctoii 3amensl. [ludp [ezaps. [udp Bwuxkenepa. Anroputm
mmdpoBanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanHsle U 3HaHus. MHQOpMalnMoHHbIE MpoLecchl B MPUPOJE,
TE€XHHUKE U OOIIECTBE.

HenpepriBHbIE M JAMCKpETHbIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpeTU3aluu MH(popManuu, NpeAHa3HAYEHHOW UIsl XpaHEHHWs, Nepelrayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBouuHoe KoAgupoBaHHWE. PaBHOMEpHbIE M  HEPaBHOMEDPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOIOB C IMOMOUIBIO
nepeBa. EnvHUIIBI U3MepeHHs KonuecTBa HHPopMauuu. AndaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHCEN B
NO3ULMOHHON cucteMe cuucieHnus. CBoWcTBa MMO3MIMOHHOM 3amUCH  4YHKCia:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIIEHUSI. AJITOPUTM MEPEBO/IA LIEJIOr0 YUCIa U3 P-UUHON CUCTEMBI CUUCIIEHUS B
JECATHUUHYIO. AJTOpPUTM MEpeBOJa KOHEYHOM P-M4HON OpoOu B AECATUYHYIO.
ANTOpUTM NEpeBOJA LIEJIOr0 YUCIA M3 AECATUYHOW CHCTEMBl CUUCIECHHS B P-
nuHyto. [lepeBon KoHeyHOW JecATUYHON JApodbu B P-uunyro. JIBomuHnas,
BOCBMEpUYHAs M IIECTHAALATEPUYHAS CHUCTEMBI CUHCIICHUS, CBSA3b MEXIY HUMU.



ApudmMernueckre ormepanydyd B TO3UIIMOHHBIX CHUCTEMAaxX CYHCICHHS. |powdHas
YPAaBHOBEILICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Konupoanue 3Byka. OnieHKka HHPOPMAIIMOHHOTO 00bhEMA 3BYKOBBIX JaHHBIX
P 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUs. Bpicka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omnepanuu. TaOGnauibl MCTUHHOCTH. JlOrHMueckue BBIPAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbI anreOpbl JIOTHMKUA. DKBUBAJICHTHBIE MPEOOpa30BaHUs JIOTUYECKHUX
BBIpKECHUU. JIornueckue ypaBHEHHUS U CUCTEMBI YPAaBHEHUN.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOMYeCcTBa apryMeHTOB. [1oHbBIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  @opMbl  Jlormueckux  BblpakeHuil.  CoBepIlIECHHBIE
JTU3BIOHKTUBHBIC M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, QJITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHrie LENbIX YKMCEN B MHaMATH KoMibioTepa. OrpaHUuYe€HHOCTH
JVana3oHa 4YUCEel NpH OrPaHWYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIMA
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBHBIX YUCET.

[TobutoBbie morumdeckue omnepanuu. Jlornueckwii, apudmernueckuii u
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHMCEN B IMaMATH KOMIBIOTEpA. 3HAdaILas
4acTh W MOPSAIOK urcia. Jlmana3oH 3HAYEHWI BEIIECTBEHHBIX 4ucen. [Ipobmembl
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BpInosiHEHME omnepannii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS MCIOJHUTEISIMU M BBIYMCIHUTENBHBIX alIropuTMoB. OrmpeaerneHue
HCXOJIHBIX JTAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEeMbI pe3ybTarT.

Oranbel penieHus 3aaad Ha KommbroTepe. MHCTpyMEHTalIbHBIE CPEACTBA:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismuss u UHTepHpeTanus
nporpamm. BupTyanbHble MalllvHBbIL.

WUurerpupoBanHas cpena pa3paboTku. Meroabsl OTIAIKU IPOrpamM.
Hcnonb3zoBanue TpaccupoBouHbIX Tabnui. Otnagounbii BeiBOA. [lommarosoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI EPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxsble ycinoBus. Ilukinel ¢ ycioBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue 1IUKIAa C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOTO WHBAPUAHTA
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIUH IS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3alMCAHHBIX B MO3UIIMOHHBIX
CUCTEMAaxX CYHUCIECHMs: pa30MeHHe 3alucu 4Yucida Ha OTIEJIbHBIE LHQPBHI,
HaxXOXXJEHUE CYMMbl W TpOU3BeIEHUS UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 3aJlaHHOM JuanasoHe. [IpeacraBieHue
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

O6paboTka JaHHBIX, XpaHAIUXcs B (aityiax. TeKCTOBbIC U IBOMYHBIC (PaiIbI.
daitoBbie TIepeMeHHBbIe ((aitoBbie ykazaTtenu). Urtenwe u3 (aitna. 3anuck B
daii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GyHKIINH).
Pekypcus. PexkypcuBHble 00beKTHl ((paktansl). PekypcuBHbIE Mpoleaypbl Hu
¢bynkuuu. Mcrionb3oBaHue cTeka Jjisl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOW OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OMONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Uucnennole MeroAbl. TouHOE U MNPUOIMKEHHOE pEIICHUS 3aJayu.
YuclieHHbIE METOIbI PELIEHUS] YPAaBHEHUI: METO/ repedopa, METO OJIOBUHHOTO
nenenus. [IpubnmxéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ MOMOUIbI0 YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck makcumyma (MuHUMYMa) (YHKUIUHA OJHOM mepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
POrpaMMUPOBAHUS AJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA MOSIBJICHUWA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKHM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAaHHOW CTPOKHM, 3aME€HA HAWJAECHHOW IOACTPOKH HA APYTYIO CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpannueHusM. [IpeoObpazoBanue unciia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBel U TOCIENOBATENBHOCTH 4Hced. Bbluncienue 0000IMEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MacCHUBa WM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(PMETUYECKOI0, MUHUMAJIBLHOTO M MAaKCHUMAaJbHOIO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO]
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpass coptupoBka MmaccuBa (amroputM QuickSort). /IBoudHBIN TOWCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHBIE MaccuBBI (MaTpHUIbl). AJTOPUTMBI OO0paOOTKU JBYMEPHBIX
MaCCHBOB: 3aIIOJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JJaHHBIM IMIpaBUjIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, IEpPECTaHOBKa CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnonb3oBanue  ctwiieil.  CTpyKTypUpPOBAaHHbIE  TEKCTOBBIC
nokyMeHThl. CHocku, orjaBieHue. KomnexktuBHas paboTa € JTOKyMEHTaMHU.
NHCTpyMeHTBI pelieH3UPOBaHUS B TEKCTOBBIX Mpoleccopax. O0iayHbie CEepBUCHI.
Henoass mepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubmmorpadguueckux ccpulok. OQopMiieHue CIUcKa JIUTEPaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33Jja4M aHajIW3a JAHHBIX: NPOTHO3UPOBAHMUE,
KJaccUpUKauus, KiacTepusalus, aHanu3 oTkioHeHuil. I[locnegoBarenbHOCTH
peleHus 3a7ad aHaln3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OUMCTKA M OICHKA
KayecTBa JAaHHBIX, BHIOOP W/WIIM MOCTPOEHUE MOJENH, MPeoOpa3oBaHUE NaHHBIX,
BU3yaJIN3allvsl TaHHBIX, HHTEPIIPETALMS pe3yabTartoB. [IporpaMmHubIe cpelcTBa U



UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIiine naHHbIE.
Mamnnnoe o0y4yenue. IHTeNeKTyanbHbli aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHETO apU(PMETHUECKOTr0, HANOOJBIIETO (HAUMEHBILIET0) 3HAYEHUS JUana3oHa.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATHIX, JMHEWYATBIX W KpPYroBbIX auarpamm. llocTtpoenue rpaduxos
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIEHUE YpaBHEHMM ¢ TIOMONIbIO MOA0Opa mapaMmeTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelieHus B 3alaHHBIX ycioBusX. Llemesas
¢yHkius, orpaHudyeHus. JlokaibHble M TI00QJbHBII MHHMMYMBI LIE€JIEBOU
¢yHkuuu. Pemenue 3a1a4 onTHMHA3AUU C TOMOUIBIO 3JIE€KTPOHHBIX TAOIHUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernueckue MOAXObI K OLIEHKE KoJudecTBa HWHGOpMaIuu. 3aKoH
annutuBHOCTH MH(OpMmaruu. Dopmyna Xapriau. MHpopManus u BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl cxkatust naHHbiXx. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmspl CKaTHS JaHHBIX C TOTEPSIMH. Y MEHbBIIICHUE
rIIyOMHBI KogupoBaHus nBeta. OCHOBHBIC UjieH anroputmoB cxkatus JPEG, MP3.

CkopocTh TMepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH IepeJayud  oOT
MH(POPMAITMOHHOTO 00BhEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpuunHbI
BO3HUKHOBEHHUs OMMOOK TIpU Tmepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KUBaTh W HUCIPABJIATh OIMIMOKHM, BO3HUKAIONIME TPH Tepenaye JaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrempl. KoMIOHEHTBI cUCTEMBI M WX B3auMojaelcTBue. CHCTEMHBIN
addekrt. YnpapneHue kak nHGopMalMoHHbIi nporecc. OOpaTHas CBS3b.

Mogenun u moaenupoBanue. llens MoaenupoBanus. COOTBETCTBHE MOJCIH
MOJCIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meu MoaenupoBaHus. Dopmanusarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3ynbTaTOB MOJICIUPOBAHUS B BHUIE, YAOOHOM s
BOCIIpUATHS yejoBeKoM. I'paduueckoe npeacrapieHue TaHHBIX (CXEMBbI, TaOIHUIIbI,
rpadukn).

I'padbi. OcHoBHble oHsTHS. Bunel rpados. Onucanue rpagoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. PemieHue
QITOPUTMUYECKUX 3a/1a4, CBSI3aHHBIX C aHanu3oM rpadoB (MOCTpOECHHE
ONTUMAJIBHOTO IMYTH MEXJy BepuiMHamu rpada, OmIpeleieHUue KOoJudyecTBa
pa3IMUHBIX MyTEed MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoOwl 00xoma mepena.
[IpencraBnenne apupMEeTHYECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UIPbI
JIBYX UTPOKOB C MoaHOM nHpopmanmeid. [loctpoenue nepesa nepedbopa BapuaHTOB,
OMKMCAHKWE CTPATErHH UTPhl B TAOIMUHON (opme. BIUrphHIIIHbIE U TPOUTPHILITHBIC
MO3UILINU. BBIMTPBILIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEpPEBOAA U
pacnio3HaBaHus yCTHOW pedr. KOrHUTHBHBIE CepBUCHL. MaeHTHUKAIMS U TTOUCK
U300paKEHUH, pacrio3HaBaHHE T Camoobyuaromuecs CUCTEMBI.
W cKyCCTBEHHBIM MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. MICmosib30BaHHE METOJIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHue MeETO/I0B
MCKYCCTBEHHOIO0 MHTEJIEKTa B poboToTexHuke. MuTepHeT Beniei. [lepcnekTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIE ceTH.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

Qopmann3anuss  OOHATHS  anroputma.  Mammnaa  TeropuHra  Kak
YHUBEpCaJIbHas MOAENb BeruncieHui. Tezuc Yépua—TwropuHra.

OneHka CII0XHOCTH BbIUMCIEHUN. BpeMs paboTel U 00BEM HCIONB3YyeMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHoctd. Ilepebopublie anroputmbsl. llpuMepsl pa3iaMyHBIX —aAJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3IUYHYIO CIOKHOCTD.

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

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

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

Crexku. AHamM3 MPaBUILHOCTA CKOOOYHOTO BBhIpaXKEHUs. BbluuciaeHue
apu(PMETUIECKOTO BBIPAKEHUS, 3aMMMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosib30BaHUE OYepenn Jisl BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbl Ha rpadax. I[locTpoeHne MHHUMAJIBLHOTO OCTOBHOIO JIepeBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTUpoBaHHOro rpada. KoiaumuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allUKIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(ounapubie) aepeBbsi. [locTpoeHue naepeBa Mg 33aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmbl o0xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepeau 1yt 00X0/1a JepeBa.

JIlnHamMu4eckoe NpPOrpaMMHMpPOBAHME KaK METOJX pEIIeHUs 3axad  C
COXpPaHEHUEM MPOMEKYTOUHBIX PE3YyJbTAaTOB. 3aJauyd, PEIIAEMbIE C ITOMOIIbIO



JTUHAMUYECKOTO TMPOTPAMMHUPOBAHMS: BBIUUCICHUE PEKYPCHUBHBIX (YHKIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kjaccel. CBOMCTBA U METONIbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIM3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
nosib3oBaTenst.  Mcronb3oBaHWE TOTOBBIX — YNPABISEMBIX  BJIEMEHTOB IS
MOCTpOEHUsI HHTEpdeiica.

O630p  s3pIkOB  mporpammupoBaHusi.  [lomstne o  mapagurmax
IPOrpaMMUPOBAHMUSL.

NupopmanuoHHbIe TEXHOJIOTIUH

OTtanbl  KOMIIBIOTEPHO-MATEMATHYECKOTO  MOJCIUPOBAHUSA:  IOCTAHOBKA
3alayu, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOJECIUPOBAHUS.

JuckpeTusanusi Tpud MaTEeMAaTHYECKOM MOJIECIUPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogenupoBanue BHKEHHS. MoJenupoBaHie  OHOJOTMYECKHUX
cucteM. Marematuueckue  MOAEIM B DKOHOMHKE.  BblUnCIUTENbHbBIC
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTa. MeToJ, HauMEHBIIUX KBaJApPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJCIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctHeie  momenu.  Metoasl Monte-Kapno.  MmMwuraumonsnoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITY>KMBaHHMSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBEIX 0O0BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBOM 0a30if nMaHHBIX. 3amojHeHWe O0a3pl JaHHBIX. [loWICK, cCOpTHUpOBKA U
bunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpPaMHU.
Brruuciisiemsie 1osis B 3arpocax.

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

Nuteprer-nnpriioxkenus. [loHaTHE 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CaWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ JTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui cruiei (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

Pasmemenne BeO-caiiToB. Ycmyra XxocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBoa n300pa)keHUil ¢ HCIMOJIb30BAHUEM Pa3IUYHBIX HU(POBBIX YCTPOUCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLHs — IIBETa.
OOecuBeunBaHue IBETHBIX uU300paxeHuil. Perymsb. Pabota ¢ oOmactamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoOW obOnactu. [lonroroBka wimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekropnas rpaduka. IlpumutuBbl. HW3MeHeHHe moOpsiiKa SJIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonib30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300pakeHH.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounble Mmonemu. Marepuansl. MoaenupoBaHHE HWCTOYHUKOB OCBEICHUS.
Kameprl. ApautuBsablie TexHonoruu (3D-npunrepst). Ilondarue o BupTyaiabHOU
pPEaIbHOCTH U JOIIOJIHEHHOM PEAIBHOCTH.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOeXKJACHUN, COOTBETCTBYIOIIUX TPATUIMOHHBIM I[IEHHOCTSIM  POCCHMCKOIO
OOIIEeCTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OIMbITA JESITEILHOCTU B IpOIECcCe
peanu3alnuMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyuyaromierocs OyayT cpOpMHUpPOBaHBI CIEAYIOIINE JMYHOCTHbBIC
pEe3yJbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHa U TPaBOMOpsAIKa,  COOJIIOJICHME  OCHOBOMOJIArallMX  HOPM
WH(OPMAITMOHHOTO MpaBa ¥ HHOOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSATH HUJCOJIOTUM 3KCTPEMHU3MA, HAI[MOHAIU3Ma,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOT'0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUWE K MHPY, BKIIOYAs OSCTETHUKY HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH PA3IMYHBIE BHUJBl HCKYCCTBA, B TOM YHCJIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  370pOBOTO W  Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO, B TOM 4YHCIE 3a CYET



cobmonenns TpeOboBaHuil 0€30MacHOM IKCIUTyaTallik CPEACTB MHPOPMAITMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BEITIOJTHATH TaKyIO IESITEIIbHOCTD;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM ¥ HWH(GOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHusi, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH HMH(pOpMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHXKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOH MPaKTHUKH, 32 CUET MOHUMAHUS POJIU WH(DOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ASATEILHOCTh HHIUBUIYAIBHO U B TPYIIIIC.

B mporecce noCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPAMMBI
no wHPOpPMATUKE Yy OOYYAIONMUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEJUICKT, MPpenoaratonuii ChopMHUpPOBAHHOCTS:

caMOpeTyJIMPOBaHUS, BKIIOUAOIIETO CAMOKOHTPOJIb, YMCHHE NPHHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHNE K JIOCTHKCHUIO LEeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, UCXOJS W3 CBOUX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIONIEH CTOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTBIBATh €r0 TPHU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BHICTPANBATh OTHOIIICHHUS
C IpYTUMHU JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE [JEUCTBUS, KOMMYHUKATHUBHbIC
yYHUBEpCalIbHble Y4YeOHbIE JCUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBIC Y4YEOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalM3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA JI1 CPAaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 3a4aBaTh IApaMeTpbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh MJIAH PEIICHUs TPOOJEMbl ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

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

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX PpEAIbHOTIO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIE0BATENIbCKON U TPOESKTHOM ESITEIbHOCTH,
HaBBIKAMM  pa3peuieHus npoodsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOA0B PEUICHUS TIPAKTUUYECKUX 3aa4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTyallMsIX, B TOM 4YHUCJIE€ NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh W (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 00Opa30BaTEIbHOM
JEATEIIbHOCTH M JKU3HEHHBIX CUTYalUsX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTyMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHHWs 3aJaud  pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYIO M MIPAKTHUUECKYIO 00jacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MTPEIMETOB;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
UHTEPIPETALNIO HH()OPMALIUK PA3ITUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4E€TOM Ha3HAuYCHUs
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

OLIEHUBATh JOCTOBEPHOCTb, JIESTUTUMHOCTh HH(pOpMalmu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAlMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pPecypcocOepexeHMs, TMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIaJIeTh ~ HaBBIKAMM  PAClO3HABaHWsI W 3alIUTHl  HH(POpPMAIUH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCyHICCTBJIITh KOMMYHHUKAIIMU BO BCCX C(I)ean KHU3HU,

pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, MMOHMMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PACIO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CHTyallud |
CMSATYATh KOH(JIUKTHI;

BJIaACTH Ppas3sIn9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyaluu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEJCTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

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

NpUHUMATh  1€IM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH W
KOOPJIUHUPOBATh JCHCTBUSI MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacmpenensaTh pojii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

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

npeiaraTb HOBBIE MPOEKTHI, OICHWUBATh HJAEH C TMO3WIAM HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

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

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

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

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESTEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LESIM;

BJIAJE€Th  HABBIKAMM  IO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQIEKCHH AJIsi OLEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPM AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce usyuenus kypca MHGOPMATHKU YriyOJE€HHOro ypoBHs ¢ 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
PE3yJIbTaThI:

BJIQJICHUE TPEICTaBICHUSMH O PO WHGOPMAIMU U CBSA3AHHBIX C HEU
IPOIECCOB B TPHUPOJIEC, TEXHUKE M OOIIECTBE, MOHATUAMU «HUH(DOpMAIHS,
«MH(OPMALIMOHHBIA ~ TPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN A PerT», «MHPOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TIoucka HH(opmanuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(OPMAIIHIO, TOYICHHYIO U3 ceTH VHTepHET;

YMEHHE XapaKTepU30BaTh OONbIIME JaHHBIE, TPUBOIUTH IPUMEPHI
UCTOYHUKOB HX TOJY4YEHHMs] W  HalpaBJICHUs HCIOJIb30BaHUS, YMEHHUE
KJIaCCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHajdu3a JaHHbIX (MPOTHO3MPOBAHUE,
KJIacCU(pUKAIus, KJIaCTepU3aIlus, aHam3 OTKJIOHCHHIA), OHUMATh
MIOCIIEIOBATEIHLHOCTD PEIICHHUS 3a/1a4 aHAIN3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/WIM TIOCTPOEHUE MOJCIH,
npeoOpa3oBaHue JAHHBIX, BU3YAIU3AlHsl TaHHBIX, UHTEPIPETAIUs Pe3yIbTaTOB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOHMIIBHBIX KOMIBIOTEPOB, TCHACHIINNA Pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHWE HaBbIKaMHU pabOThl C OMEPAMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecrmeueHus s penieHus ydeOHBIX 3aJad 1o
BBIOpaHHOH crienuanu3anuy;

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



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB U CpPEJCTB MPOTUBOACHCTBHS O3TUM yrpo3aM, COOJIOJCHHE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JTAHHBIX, COOJIIO/IEHNE TPeOOBAaHUMN TEXHUKU 0€30MaCHOCTU U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHHUS, TOHUMAaHKE
IIPaBOBBIX OCHOB MCIIOJIb30BaHUSI KOMIBIOTEPHBIX NIPOrpamMM, 0a3 JaHHBIX U
paboTel B ceTn MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIIOB AUCKPETU3alUU pAa3JIMYHBIX BHJIOB
uHopMaIuU, YyMEHHUE ONpelNesiTh HMHPOPMALUOHHBI O00BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3alluH,
YMEHUE OMNpEeAeNsITh CPEAHIOI CKOpPOCTh IE€peladyd JAaHHBIX, OLEHUBATH
U3MEHEHUE BpPEMEHU TMepeJayd NpH M3MEHEHHH HWH(OPMAIMOHHOTO 00BbEMa
JTAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 3a]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YHUCel, AITOPUTMA IMOCTPOCHHUS 3alIMCH YHCTIA B TO3UIMOHHON CUCTEME CUHUCIIECHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHE BBINOJHATH apU(PMETHUECKHUE Olepalud B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0Opa30BaHMS JIOTHUECKUX BBIPAXKEHHM, HCIONb3Ys
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTMHHOCTH BBICKA3bIBaHUS, COJAEPIKALLEIO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHU;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHCEI B 3aJJaHHOM JMara3oHe, 00paboTKka MHOTOPa3psAHBIX 1IeJIbIX
YHUCEJN, aHAJIU3 CUMBOJIBHBIX CTPOK M APYTHX), aJATOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHUE ONpPEeAeNsATh CII0XKHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
ITOPUTMBI, IBOMYHBIA MOUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IPOrPaMMHUPOBAHHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THMAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE HCIOJIb30BaTb OCHOBHBIC  YIPaBJISIOLINE
KOHCTPYKLIMM, YMEHHUE OCYILIECTBIATh AHAINW3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPEAETATh PEe3yAbTaThl padOThl MPOrpaMMBbl IPU 33JAHHBIX MCXOJHBIX JAHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPHIE MOTYT MPUBECTH K OMHUOKE B padboTe
IpOrpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 110 YIYUIICHUIO MPOTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAbl C UCIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB,;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJa, PEIlCHUE
3aJ1ay IPOTHO3UPOBAHMS).

B npouecce u3yueHus kypca MHGOPMATHKU YIiyOJE€HHOTO ypoBHS 6 11
Knacce oOydaromuMmuca  OyayT  JOCTUTHYTHI — CIEAYIOIIHE  IPEAMETHBIC
pEe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIECHUN (MpePUKCHBIE KOJIbI), HCIOJIB30BATh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMUS] TIPH HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITHI
pabOThI MPOCTHIX AITOPUTMOB CXKATUS TAHHBIX;

YMEHHE pellaTh aJrOpUTMHUUYECKUE 3a/Jaud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyn  MOCTPOEHUS ONTUMAJILHOTO TMYyTH MEXAYy BepuimHaMu Trpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTe€d  MEXAYy  BEpIIMHAMU
OPUEHTHUPOBAHHOTO AIMKIMYECKOTO Tpada), YMEHHE HCIOIb30BaTh JEPEBbs MPHU
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1a4 TTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI O 33J]aHHOMY QJITOPUTMY, pa3padaThiBaTb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3palaTeiBaTh U PEATU30BBIBATH B BHUJIEC MporpamMMm 0a30BbIC
QITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOTrpaMMax JIaHHBIC Pa3IMYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HA JMANA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApU, CTEKU, OUEPEIH, EPEBDH),
WCIIOJIb30BaTh 0a30BbIE OMEpalM CO CTPYKTYpaMH JaHHBIX, MPUMEHSTH
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJII 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
NOANPOTpaMM, 3HaTh (DYHKIIMOHAIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIB30BaTh CPEJICTBA OTJIAJIKH TIPOTPAMM B
cpezie NporpaMMUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

YMEHHE CO37aBaTh B€O-CTPAHULIBI,



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUs W pabOThl C HUMH, YMEHHE HCIOJIb30BaTh TaOIMYHBIC
(penauroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTUPOBKY U TMOMCK 3amuceil B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0azy
JTAHHBIX) ¥ CIIPABOYHBIE CUCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKUE MOJICIH JIJIST aHAN3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJIM3 pe3yJIbTaTOB, IMOJNYYEHHBIX B XOJE€ MOJIETUPOBAHUS, OILICHUBATh
COOTBETCTBHE MOJIEIN MOJICIUPYEMOMY OOBEKTY WIIM MPOIECCY, MPEACTABISTH
pe3ynbTaThl MOJCIIUPOBAHUS B HATJISIIHOM BHJIE;

YMEHUE OpraHW30BBIBATH JUYHOEC HWH()OPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, IOHUMaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX IMPHHIIMIIOB PaOOTHI, BO3MOKHOCTEH M OTpaHUYCHUS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUA O Kpyre perraeMbpIX 3a7ad MAIIMHHOTO OOy4YeHUS
(pacrio3HaBaHusl, KJIacCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HATMYKUE MPEACTABICHUMA
00  WCMONB30BaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHH B Pa3IMYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acos

HaumeHoBaHue pa3jiesioB U TeM

dueKkTpoHHbIe (LN (POBbLIE)

Ne ni/m Konrpoabnsie IIpakruyeckue
NPOrpaMmblI Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoTsbI
Pa3nen 1. Hudposasi rpaMoTHOCTH
K -
1.1 OMHI:IOTep YHUBEPCATILHOC 6 https://m.edsoo.ru/S7G1C8I4F
yYCTPOMCTBO 00OPaOOTKHU JaHHBIX
1.2 [IporpammHOe obecrnieueHne 6 1 https://m.eds00.ru/O7Y8HOAS8P
1.3 KommbrorepHsie cetn https://m.eds00.ru/T9X8U5C5J
14 NudopmanmronHas 6e30macHOCTh 7 1 2 https://m.edsoo.ru/O5P520J41
Hroro no paszneny 24
Pa3nen 2. TeopeTrnueckue 0CHOBbI HHPOPMATHKH
IT
2.1 PEACTABICHHE HHpOpMALH B 19 1 2 https://m.edsoo.ru/H8U3V8VOH
KOMITBIOTEPE
2.2 OcCHOBBI areOpsl JIOTUKU 14 1 https://m.eds00.ru/B9T2C0L4Q
2.3 Komnrelotepnas apupmeruka 7 1 https://m.edso0.ru/N6JSM6ASR
Hroro no pazneny 40
Pa3zpnen 3. AllroputMbl 1 IporpaMMHUpOBaHHE
3.1 BBenenue B mporpaMMupoBaHue 16 0.5 https://m.eds00.ru/P6H302G6S
3.2 BcrmomorarenbHbIe alropUTMEI 8 https://m.edso0.ru/C2A0R9PII
3.3 YucieHHble METOIBI 5 1 https://m.edsoo.ru/U6LOX7F9Y
A Opad
3.4 JITODHTMEL GOPADOTIA CHMBOIBHER 5 1 https://m.edsoo.ru/D2W2C0OE6B

IaHHBIX



https://m.edsoo.ru/S7G1C8I4F
https://m.edsoo.ru/O7Y8H0A8P
https://m.edsoo.ru/T9X8U5C5J
https://m.edsoo.ru/O5P5Z0J4I
https://m.edsoo.ru/H8U3V8V0H
https://m.edsoo.ru/B9T2C0L4Q
https://m.edsoo.ru/N6J5M6A5R
https://m.edsoo.ru/P6H3O2G6S
https://m.edsoo.ru/C2A0R9P9I
https://m.edsoo.ru/U6L0X7F9Y
https://m.edsoo.ru/D2W2C0E6B

3.5 AnTopUTMBI 00pa0OTKH MacCHBOB 10 3.5 https://m.eds00.ru/COW7WOW7X
Wroro no pazueny 44
Pa3nen 4. UngopManoHHbIe TEXHOJIOTHH
4.1 \ O06paboTKa TEKCTOBBIX JOKYMEHTOB 2.5 https://m.edsoo0.ru/N8G9E1S4M
4.2 ‘ AHanu3 1aHHbIX 3 https://m.eds00.ru/G2S9B2FOE
Htoro no pazneny 14
Pe3epBHOE Bpems 14 https://m.edsoo.ru/FOJ6H3P2Y
BIIEE KOJIMYECTBO YACOB I1
OB © CTBO HACOBIIO 136 21.5

[NPOTPAMME



https://m.edsoo.ru/C9W7W0W7X
https://m.edsoo.ru/N8G9E1S4M
https://m.edsoo.ru/G2S9B2F0E
https://m.edsoo.ru/F0J6H3P2Y

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIE (LM (POBbLIE)

Ne i/ Konrposbusie  IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE pecypChl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
154
11 HpOPMALLS 1 HHPOPMALHOHIHbIE 10 1 2.5 https://m.edso0.ru/Q1M9A8Z6B
IPOLIECCHI
1.2 MonenupoBanue 8 2 https://m.edsoo.ru/N3Y708EQV
Htoro no paznemny 18
Paznen 2. AJiropuT™MbI M IPOrpaMMHpPOBaHUE
2.1 ‘ DIEMEHTBI TEOPUH AITOPUTMOB 6 1 https://m.eds00.ru/F6X7H5P6V
2.2 ‘ ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 1 10 https://m.edsoo.ru/L8C7K5R3R
O 0 -
2.3 CHOBBL ODBERTHOOPHEHTHPOBATHOTO 16 1 4.5 https://m.eds00.ru/Q2S9V4A9E
pOTrpaMMUPOBAHUS
Hroro mo pazueny 50
Paznen 3. UndopMannoHHbIE TEXHOJIOTHHU
K -
3.1 OMUBIOTEPHOMETEMATHACCROS 8 2 https://m.eds00.ru/M7K0A8WOT
MOJICIUPOBAHHE
3.2 Ba3er maHHBIX 10 4 https://m.eds00.ru/K4S7T203X
3.3 Be6-caiiTsl 14 1 4 https://m.edsoo.ru/H3C1Z0R1E
3.4 KomnrelotepHas rpaduka 3.5 https://m.edsoo.ru/E7J3M6KOE
3.5 3D-MonmenupoBanue 1 3 https://m.edsoo.ru/P3Y6T0G2Z
Wroro no pazueny 48
PesepBHOE Bpemst 20 https://m.edsoo.ru/R1P8J7D0U



https://m.edsoo.ru/Q1M9A8Z6B
https://m.edsoo.ru/N3Y7O8E0V
https://m.edsoo.ru/F6X7H5P6V
https://m.edsoo.ru/L8C7K5R3R
https://m.edsoo.ru/Q2S9V4A9E
https://m.edsoo.ru/M7K0A8W0T
https://m.edsoo.ru/K4S7T2O3X
https://m.edsoo.ru/H3C1Z0R1E
https://m.edsoo.ru/E7J3M6K0E
https://m.edsoo.ru/P3Y6T0G2Z
https://m.edsoo.ru/R1P8J7D0U

OBIIEE KOJIMYECTBO YACOB I10 136 5

36.5
I[TPOT'PAMME






HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTsbI
TpeOoBaHUst TEXHUKH 0€30MAaCHOCTH U
e aboTe ¢ KOMITbIOTEpa
1 FHTHEHEL IPH PADOTE © KOMITHIOTEPanH 1 1 https://m.eds00.ru/W6Q5T2H4X
JIPYTUMHA KOMIIOHEHTaMHU ITU(POBOTO
OKpY’KEHUS
I1 abo OMIIBIO
2 DUHITIIAL PADOTEL KOMUBIOTEPOR 1 1 https://m.edsoo.ru/K2Z0N1P4U
KOMITHIOTEPHBIX CUCTEM
06 .
3 MCH IQHHBIMHE € HOMOTIBIO IfIHH 1 https://m.edso0.ru/H8R4KOK2K
KoHTponepsl BHEIIHUX yCTPOICTB
ABTOMaTHYECKOE BBITTOJTHEHNE
4 JTHCEHH 1 https://m.edso0.ru/J1E2Q3J5X
MIpOrpaMMbl IPOLECCOPOM
OmnepaTuBHas, TOCTOSIHHAS U
OJITOBPEMEHHAs I1a . Konrpomne
5 FOTTOBPEMEHH iln TR i{ TPOILIEPH! 1 https://m.edso0.ru/Y5D7S6Q2I
BHEIIHUX yCTpoHCTB. [Ipsimoil noctym
MaMSTH
C
6 OBPENCHIBIC KOMILIOTEPHEIC 1 https://m.edsoo.ru/P9D8X8G5Y
TEXHOJIOTHH
ITporpammHoe oOecnieueHue
7 KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1 https://m.edso0.ru/E8P3UEW1Q
MOOUITBHBIX YCTPONCTB
CucremHoe nporpa oe obOecrieyeHue.
8 HCTEMILO® IPOTpaMH HedeHt 1 https://m.edso00.ru/J6KOYOP7L
OnepanuoHHbIE CUCTEMBI
9 Yrunutsel. [IpailBepsl yCTPOKHCTB. 1 https://m.edsoo.ru/NOD7Y700F



https://m.edsoo.ru/W6Q5T2H4X
https://m.edsoo.ru/K2Z0N1P4U
https://m.edsoo.ru/H8R4K0K2K
https://m.edsoo.ru/J1E2Q3J5X
https://m.edsoo.ru/Y5D7S6Q2I
https://m.edsoo.ru/P9D8X8G5Y
https://m.edsoo.ru/E8P3U6W1Q
https://m.edsoo.ru/J6K0Y0P7L
https://m.edsoo.ru/N0D7Y7O0F

[TapamiensHOE IPOrpaMMUPOBAHUE

HUncTannanus u JCHHCTAJIAI U

10 https://m.edsoo.ru/J9R4M8L5A
MPOrPaMMHOTO OOeCTICUeHUs
®daiinoBbie cucTemsl. [IpuHIUIIBI

11 PasMEIeHHA 1 HvMeHOBaHHH Gaiinos B https://m.edsoo.ru/K8I14E9M3S
noirospeMeHHoi namsatu. lllabnonsl s
ornucaHus rpymni ¢aition
3akoHOHaTENBCTBO Poccuiickon

12 denepanuu B 001aCTH MPOTPAMMHOTO https://m.eds00.ru/G6J1Y2TOL
o0ecreyeHus U JTaHHbIX
[IpuHIMIIBI TOCTPOEHUS U arapaTHbIe

13 KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH. https://m.edsoo.ru/B600R8X4Q
CereBble MPOTOKOJIBI

14 Cetb UnTEpHET https://m.edsoo.ru/L1H7FOV3V

15 Pasgenetiite |P-ceru Ha HOVHCGTH ¢ https://m.eds00.ru/D3C3Q6F1T
ITOMOLIBIO0 MaCOK MOJCETEN

16 CereBoe aIMUHUCTPUPOBAHHE https://m.eds00.ru/X9Q4T3B8N
Bunel nestensHocT B cetu MIHTEpHET.

17 Cepsucel MHTepHeTa. ['ocynapcTBeHHBIE https://m.edsoo.ru/E1B9G8T30
AJIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 WNudopmannonHas 6€30macHOCTb https://m.eds00.ru/O4H3Z7EON

19 Bpenonocuble nporpamMmmHoe obecrieueHue https://m.edsoo.ru/X6GAW2LE6C
1 METOJIbl OOPHOBI C HUM

20 Hpaxrireckas pabora 1o Tee https://m.eds00.ru/J6HAB1T3F
"AHTUBHPYCHBIE TPOTrPAMMBbI"
Opranu3anys JMYHOTO apXHBa

21 uHpopmanuu. PesepBHoe KonmupoBaHue. https://m.eds00.ru/C0Y6J9G80

[TaposibHas 3amuTa apXuBa



https://m.edsoo.ru/J9R4M8L5A
https://m.edsoo.ru/K8I4E9M3S
https://m.edsoo.ru/G6J1Y2T0L
https://m.edsoo.ru/B6O0R8X4Q
https://m.edsoo.ru/L1H7F0V3V
https://m.edsoo.ru/D3C3Q6F1T
https://m.edsoo.ru/X9Q4T3B8N
https://m.edsoo.ru/E1B9G8T3O
https://m.edsoo.ru/O4H3Z7E0N
https://m.edsoo.ru/X6G4W2L6C
https://m.edsoo.ru/J6H4B1T3F
https://m.edsoo.ru/C0Y6J9G8O

22

[udpoBanmne JaHHBIX

https://m.edsoo.ru/B8P3F9P6I

23

24

Anroput™m mudpoanus RSA.
Creranorpagus

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

https://m.eds00.ru/C1L4Y1S4X

https://m.edso0.ru/F5L30Q0T3Y

25

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

https://m.edsoo.ru/F511H6F5Z

26

HenpepbIBHBIE U JUCKPETHBIE BETUYUHBI U
curHaiel. Heo6xonumocTts
TMCKpeTH3aMK HHPOPMALIUH,
npeIHa3HAuYCHHOH ISt XpaHeHHUS,
nepeaayu 1 00paboTKH B IIUPPOBBIX
cucremMax

https://m.edsoo.ru/W9Y4V1Y5P

27

JIBonuHOE KoMpoBaHue. PaBHOMEpHBIE 1
HepaBHOMEpPHBIE KOJIbI. JlekomupoBaHue
COOOIIEHHH, 3alIUCAHHBIX C IIOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

https://m.edsoo.ru/U0L2VVOESH

28

29

30

VYcenosue ®ano. [Toctpoenne o1HO3HAYHO
ACKOOAUPYEMBIX KOJOB C ITIOMOIIIBIO
nepeBa. ['pad An. A. Mapkosa

EnuHuLBI 13MEpeHUs KOIHMYecTBa
nHpopmanuu. AndaBUTHBIN MOAXOI K
OLIEHKE KOJIM4ecTBa MH(pOopMaluu

CucTeMbl CUHCIICHUS

https://m.eds00.ru/Q9T5B3X9L

https://m.eds00.ru/S5K9N2T1D

https://m.edsoo.ru/W2F9W3W7K

31

[TepeBon uncen U3 OAHON CUCTEMBI
CUHCIICHHSI B IPYTYIO

https://m.edsoo.ru/J7TH6D4N5F

32

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U

https://m.edso0.ru/J1J3E8W70Q



https://m.edsoo.ru/B8P3F9P6I
https://m.edsoo.ru/C1L4Y1S4X
https://m.edsoo.ru/F5L3Q0T3Y
https://m.edsoo.ru/F5I1H6F5Z
https://m.edsoo.ru/W9Y4V1Y5P
https://m.edsoo.ru/U0L2V0E8H
https://m.edsoo.ru/Q9T5B3X9L
https://m.edsoo.ru/S5K9N2T1D
https://m.edsoo.ru/W2F9W3W7K
https://m.edsoo.ru/J7H6D4N5F
https://m.edsoo.ru/J1J3E8W7Q

meCTHaAuaTCpuvIHasds CUCTCMbI CUUCIICHU A,
CBs3b MCXKIY HUMU

33

34

35

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHaAuaTCpuvIHasd CUCTCMbI CUUCIICHUA,
CBsA3b MCXKIY HUMU

HBOI/I‘IHaﬂ, BOCBMEpHUYHAA U
meCTHaauaTCpuiHasd CUCTCMbI CHHUCIICHUA,
CBsA3b MCXKIY HUMHU

ApudmeTrueckue ornepanuu B
MO3UIMOHHBIX CUCTEMaX CUUCIICHUS

https://m.edso0.ru/Q5C9Q1H7C

https://m.edso00.ru/S7Y2L4M5M

https://m.edso0.ru/K1Z26K114S

36

TponuHas ypaBHOBEIIEHHAs! CUCTEMA
CUMCIICHHS

https://m.edsoo.ru/L1V3B717J

37
38

Z[BOI/I‘IHO'ILCCHTI/IIIHaSI CUCTEMA CUUCIICHUA

KoaunpoBanue TekcToB

https://m.edsoo.ru/S8FOP8Z9U

https://m.eds00.ru/O9B8G1KOP

39

40

PactpoBoe koaupoBanue n300pakxeHui
[IpakTruyeckas pabora no Teme
"Iluckperusanus rpapuueckon
uHpopmanun"

https://m.edsoo.ru/D9V204F9H

https://m.edsoo.ru/X2U0P5J5M

41

[IBeToBbIE MOAETHN. BekTOpHOE
koaupoBanue. @opmatsl (haiios.
Tpéxmepnas rpaduka. @pakranbHas
rpacduka

https://m.edsoo.ru/K40Q3Z1U8L

42

Komunposanue 3Byka. OnieHka
MH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPU 33JaHHBIX YaCTOTE
JUCKPETU3ALMH U Pa3psIIHOCTH
KOJUPOBaHUs

https://m.edsoo.ru/P7F5N2K5K

43

[TpakTrueckas paboTa mo Teme

https://m.edso0.ru/R9A9Y9U3K



https://m.edsoo.ru/Q5C9Q1H7C
https://m.edsoo.ru/S7Y2L4M5M
https://m.edsoo.ru/K1Z6K1I4S
https://m.edsoo.ru/L1V3B7I7J
https://m.edsoo.ru/S8F0P8Z9U
https://m.edsoo.ru/O9B8G1K0P
https://m.edsoo.ru/D9V2O4F9H
https://m.edsoo.ru/X2U0P5J5M
https://m.edsoo.ru/K4Q3Z1U8L
https://m.edsoo.ru/P7F5N2K5K
https://m.edsoo.ru/R9A9Y9U3K

"JluckpeTu3zanus 3ByKoBor HHPpOpManuu"

44

45

OcHoBBI anreOpbl JOTUKU

Jlornyeckue onepanuu. TabauIs!
WUCTHHHOCTHU

https://m.edsoo.ru/ROR7G8Z2W

https://m.edsoo.ru/Z9F518H1L

46

Jlornueckue Belpaxenus. Jlornueckue
TOXJIeCTBa. J[0Ka3aTenbCTBO JOrMUYECKUX
TOXKJIECTB C MIOMOILBIO TaOJINIL
HUCTUHHOCTU

https://m.edsoo.ru/N2L5F8F1Y

47

48

49

[IpakTuueckas padbota 1o Teme
«ITocTpoenne u ananu3 TabIUL
HWCTUHHOCTHU B TaOJIMYHOM TIPOLIECCOPEH

Jloruueckue OIICpalru U OIICPalvi Hal
MHO>KECTBaMH
Jlormueckue Oorncpanyvu U oIrcpan Haq
MHO>KECTBaMH

https://m.edsoo.ru/C9F2T8MO0OY

https://m.edsoo.ru/X1UON5E1K

https://m.edsoo.ru/R2B5K0U2A

50

51

52

3aKoHBI aNTeOphI JIOTHKUA. DKBUBAJICHTHBIE
npeoOpa3oBaHMs JIOTHUYECKUX BBIPAKCHU I

Jlornueckue ypaBHEHHs U CUCTEMBI
ypaBHEHUH

Jlornueckue QyHKIIMU. 3aBUCUMOCTD
KOJIMYECTBA BO3ZMOXHBIX JJIOTUYECKUX
(GYHKIUH OT KOJIUYECTBA apTYMEHTOB.
[TonHbIE CUCTEMBI TOTHYECKHUX (DYHKITUI

https://m.eds00.ru/Q0S8X6N8J

https://m.edso00.ru/Q7V9IK30Q80

https://m.edsoo.ru/Z9A0K8E2B

53

Kanonuueckue Gpopmbl JJOrHuecKux
BbIpakeHHi1. COBEpILICHHBIE
JU3BIOHKTUBHBIC U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, ATITOPUTMBI UX
MOCTPOCHUS 0 TabJIHIIe UCTUHHOCTH

https://m.edso0.ru/G8T0Z9L 9P



https://m.edsoo.ru/R0R7G8Z2W
https://m.edsoo.ru/Z9F5I8H1L
https://m.edsoo.ru/N2L5F8F1Y
https://m.edsoo.ru/C9F2T8M0Y
https://m.edsoo.ru/X1U0N5E1K
https://m.edsoo.ru/R2B5K0U2A
https://m.edsoo.ru/Q0S8X6N8J
https://m.edsoo.ru/Q7V9K3Q8O
https://m.edsoo.ru/Z9A0K8E2B
https://m.edsoo.ru/G8T0Z9L9P

54

Jloruueckue 3JI€MEHTEL B COCTaBe
KOMIIBIOTEPA

https://m.edsoo.ru/I7H9D1G20Q

55

56

57

Tpurrep. Cymmarop. MHoropa3spsiaHbii
CyMMAarop

IlocTpoeHne cxeMm Ha JIOTHYECKUX
JJIEMEHTaX. 3alkCh JOTUYECKOIO
BBIPAKEHUS 110 JIOTHYECKOH CXeMe

MI/IKpOCXCMH U TCXHOJIOI'HUA UX
IIpOU3BOJACTBA

https://m.edsoo.ru/Y3V4J1S3Q

https://m.edsoo.ru/Q9E2H2S1B

https://m.edsoo.ru/JSEOW6Z5E

58

[IpencraBienue LenblX YUCEN B IaMATH
KoMIibtoTepa. OrpaHuYeHHOCTh
Jyarna3oHa 4uces Ipyu OrpaHuYeHUN
KOoJIM4ecTBa pa3panoB. [lepenonnenue
paspsAHON CETKU

https://m.edso00.ru/S3E5T1C90

59

be33HakoBbIE U 3HAKOBBIC TAHHBIE.
3HaKOBBIN OUT. J|BOMYHBII
JIOTIOJTHUTEIBHBIN KOJI OTPULATEIIbHBIX
yucen

https://m.edso0.ru/X7Z4Y60Q1X

60

61

62

[ToGuTOBBIC JTOTHYECKUE OTIEPALIHIH.
Jlornueckuii, apupmeTnyecKkuit u
LUUKIUYECKUI CIBUTH

[u¢poBanue ¢ TOMOIILI0 TOOUTOBON
onepauuu «uckinrovaromee UM

Hpel[CTaBJ'ICHI/IC " XPAHCHUC B IaMATU
KOMIIBIOTCPA BCIICCTBCHHBIX YUCCIT

https://m.edso0.ru/X5B8W5K7X

https://m.edso0.ru/J2M9X7K7K

https://m.edso0.ru/X8U2X3L7G

63

Brinmosnnenue onepanuii ¢
BELIECTBEHHBIMU YHCIIAMU, HAKOILJICHHE
OLIMOOK NP BBIYUCICHUAX

https://m.edsoo.ru/LOSOE9F5P



https://m.edsoo.ru/I7H9D1G2Q
https://m.edsoo.ru/Y3V4J1S3Q
https://m.edsoo.ru/Q9E2H2S1B
https://m.edsoo.ru/J8E0W6Z5E
https://m.edsoo.ru/S3E5T1C9O
https://m.edsoo.ru/X7Z4Y6Q1X
https://m.edsoo.ru/X5B8W5K7X
https://m.edsoo.ru/J2M9X7K7K
https://m.edsoo.ru/X8U2X3L7G
https://m.edsoo.ru/L0S0E9F5P

[IpakTnueckas pabota 1o Teme
«M3yueHne nmopa3psagHOro MalImHHOTO

64 1 1 https://m.edsoo.ru/E3M803X5H
MPEJICTaBICHUS IIEJIBIX M BEIIECTBEHHBIX
YHCEeI»

65 AHanu3 anropuTMoB 1 https://m.edsoo.ru/H312U3E2V
Dtarbl peleHus 3a/1a4 Ha KOMITBIOTEpE.

66 WNHcTpymMeHTallbHBIE CPEACTBA: 1 https://m.eds00.ru/Q6 T9K4NOE
TPAHCIIATOP, OTIAMIUK, TIPOPUITHPOBIIUK
Cpena nporpamMmmupoBanus. KoMmmumsims

67 7 METOPTIPCTAIITL TPOTPANM: 1 https://m.edsoo.ru/I1E6S516J
BuptyanbHbie MaluHbl.
WuTerpupoBanHas cpena pa3paboTKu

68 MeTtoap! OTIIAAKN IPOrpaMM 1 https://m.edsoo.ru/NOV4C5V2W

69 MBI NEPEMEHHEIX B A3bIke 1 https://m.edsoo.ru/U2L310A0C
MIPOrPaMMHUPOBAHHUS

70 OO6paboTka 1ebIX Yncen 1 https://m.edsoo.ru/K517M8H6T

71 O6paboTka BemEeCTBEHHBIX YUCET 1 https://m.edsoo.ru/S6S4R9H4C

72 CriyuaiiHble ¥ IICEBIOCITYYaliHbIE YNCIIA 1 https://m.edsoo.ru/O8D1ISDIE

73 BerBnenus. CioxxHbie yCIOBUS 1 https://m.edsoo.ru/L6WO0OJSH1L

74 [ukiel ¢ ycnoBuem 1 https://m.edsoo.ru/L7W7L8COR
[ukieI MO NEPEMEHHOM.

75 B3anMo3amMeHseMOCTh pa3IMuHbIX BUIOB 1 https://m.edsoo.ru/COU8Y9I5K
IIUKIIOB

76 Obpaborka HATYpATEHEIX HHCeN ¢ 1 https://m.eds00.ru/ABC6J7B5M
WCIIOJIb30BAaHUEM ITUKJIOB
HaxoxaeHne Bcex MpOCThIX YUCEl B

77 3aaHHOM Juana3oHe [Ipaktudeckas 1 0.5 https://m.edsoo.ru/RIM6EI6H3P

pabota 1o Teme «PerieHne 3a1a4 MeToI0M



https://m.edsoo.ru/E3M8O3X5H
https://m.edsoo.ru/H3I2U3E2V
https://m.edsoo.ru/Q6T9K4N0E
https://m.edsoo.ru/I1E6S5I6J
https://m.edsoo.ru/N0V4C5V2W
https://m.edsoo.ru/U2L3I0A0C
https://m.edsoo.ru/K5I7M8H6T
https://m.edsoo.ru/S6S4R9H4C
https://m.edsoo.ru/O8D1I8D9E
https://m.edsoo.ru/L6W0J5H1L
https://m.edsoo.ru/L7W7L8C0R
https://m.edsoo.ru/C0U8Y9I5K
https://m.edsoo.ru/A8C6J7B5M
https://m.edsoo.ru/R9M6I6H3P

nepebopar»

78 WNuBapuaHT nuKiIa https://m.edsoo.ru/F3C7S7R4B

79 JIOKyMEHTUPOBaHHE MTPOTPaMM https://m.edsoo.ru/W1F3T8L1M
O6pab

80 E) ADOTIA NIATHDIX, XPAHATIHXCA B 1 https://m.edso00.ru/G2M3A2S2Y
¢aiimax

81 PasOuenue 3amaun Ha rog3anayu 1 https://m.edsoo.ru/U3T4W5R1X
Hcnons3oBanue cTraHIapTHOU
o6ub .

82 HDJHOTEIEH ABIKA TIPOTPANMMIPORAHILI 1 https://m.eds00.ru/E7DAW3PTR
[Toxxrouenne OUOIMOTEK TTOAIPOTPAMM
CTOPOHHHUX MPOU3BOAUTENCH

83 [Momnporpammel (ipoueypsl ¥ (pyHKITIH) 1 https://m.edsoo.ru/A3A8L5B6C

84 [Toanporpammsl (rpoueaypsl U ¢ YHKITUHN) 1 https://m.edsoo.ru/I9H8C3R20
IT 0

85 " paictirecicas pabota fo T?,Me 1 https://m.edso0.ru/A3F3Y7W0OW

PazpaboTka mogmporpamm
Pekypcus. PekypcuBHble 00BEKTHI
.P

86 (bpakrans). PekypCHBHEIC NPOLCAYPLL 1 1 https://m.edsoo.ru/V2N7L8V3E
¢bysakuu. Mcnonb3oBaHue creka 1is
OpraHH3aIfH PEKYPCUBHBIX BEI30BOB
IT 0

87 | PAICTITHCCItas pabora 1o Teme 1 https://m.eds00.ru/R8I3K1X6D

PexypcuBHBIC TOATIPOTPAMMBI

Mo 7

88 AYJTGHBLH IPHHIIT HOCTPOCHuA 1 https://m.eds00.ru/C9T9J5A9N
MporpaMm

89 YucieHHbIE METOIBI 1 https://m.edsoo.ru/L7A7B5K00
IT 0

90 DAKTITCCKasd paboTa 1o TeMe . 1 https://m.edsoo.ru/K1G2W9K60
«YucneHHoe pelieHne ypaBHEHU N
Hcnons3oBanue nuckpernsa

91 FOMPSOBALHE AUCKPETHIAMIL B 1 https://m.eds00.ru/L2C9P3G3X

BBIYHMCIINTCIIBHBIX 3aJadax



https://m.edsoo.ru/F3C7S7R4B
https://m.edsoo.ru/W1F3T8L1M
https://m.edsoo.ru/G2M3A2S2Y
https://m.edsoo.ru/U3T4W5R1X
https://m.edsoo.ru/E7D4W3P7R
https://m.edsoo.ru/A3A8L5B6C
https://m.edsoo.ru/I9H8C3R2O
https://m.edsoo.ru/A3F3Y7W0W
https://m.edsoo.ru/V2N7L8V3E
https://m.edsoo.ru/R8J3K1X6D
https://m.edsoo.ru/C9T9J5A9N
https://m.edsoo.ru/L7A7B5K0O
https://m.edsoo.ru/K1G2W9K6O
https://m.edsoo.ru/L2C9P3G3X

92

[IpakTuyeckas pabora o Teme
«[TprbnmxEHHOE BBIYKMCICHHUE JUTHH
KPHBBIX U ILIOLIaeh Gpuryp»

https://m.edso0.ru/Q4G5T1H5J

93

04

95

96

[TpakTuyeckas padora no Teme «Ilonck
MakcuMyMma (MUHUMYMa) QyHKIIUN

O6paboTka CUMBOJIBHBIX JIAaHHBIX.
AJropuTMBI 00paOOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CHUMBOJIA B CTPOKE

Anroput™msl 00pab0TKH CUMBOJIBHBIX
CTPOK: pa30HeHue CTPOKU Ha CJI0Ba 110
IpoOeIbHBIM CHMBOJIAM

Anroput™bl 06pab0OTKH CUMBOJIBHBIX
CTPOK: MOMCK MOACTPOKU BHYTPHU JTaHHOU
CTPOKH; 3aM€Ha HalJICHHOM MOJICTPOKH Ha
APYTYIO CTPOKY

https://m.eds00.ru/Q110Z9C7F

https://m.edsoo.ru/U7A0M8VII

https://m.edsoo.ru/X5L4A3M6G

https://m.edsoo.ru/P2H2L0OY6W

97

[IpakTuueckas pabota 1o Teme
"O6paboTKa CTPOK C UCMOIB30BAHUEM
¢GbyHKUIMH cTaHAapTHON OMOIMOTEKH
s3bIKa MPOrpaMMHUPOBaHUS"

https://m.edsoo.ru/YOM6VOUS5SF

98

99

100

I'enepamnws ciioB B 3a1aHHOM aji(haBUTE

MaccuBbI ¥ ITOCHEI0BATEIILHOCTH YUCE.
[IpakTudeckas pabota 1mo Teme
"3amonaenre maccusa'

O06001IEHHbIE XapaKTEPUCTUKH MacCHBa

0.5

https://m.edso0.ru/N1G3C0J2F

https://m.edso0.ru/E3JOC9RON

https://m.edso00.ru/F6Y3Y6S3Q

101

JIMHEeWHBII NOUCK 3aJaHHOTO 3HAYCHUS B
Maccuse. [IpakTudeckas pabora o Teme
"JIMHENHEIN IIONCK 3aJaHHOr0 3HAUYEHUS B

0.5

https://m.edsoo.ru/E7Y7A1G3U



https://m.edsoo.ru/Q4G5T1H5J
https://m.edsoo.ru/Q1I0Z9C7F
https://m.edsoo.ru/U7A0M8V9I
https://m.edsoo.ru/X5L4A3M6G
https://m.edsoo.ru/P2H2L0Y6W
https://m.edsoo.ru/Y0M6V0U5F
https://m.edsoo.ru/N1G3C0J2F
https://m.edsoo.ru/E3J0C9R0N
https://m.edsoo.ru/F6Y3Y6S3Q
https://m.edsoo.ru/E7Y7A1G3U

maccuse"

[IpakTrueckas padota o teme "llonck

102 MUHHUMAJIBHOTO (MaKCUMaIbHOTO) 1 1 https://m.edsoo.ru/L7L8K8R6K
3JIEMEHTA B YHCIOBOM MaccuBe"
CopTupoBKa OJHOMEPHOTO MaCCUBA.
103 Hpoctbie METObI COPTHPOBKH. 1 0.5 https://m.edsoo.ru/E4J4X8S2B
[IpakTuueckas pabora no teme "IIpocTsie
METO/]Ibl COPTUPOBKHU MaccuBa"
CoprupoBka cnusiHueM. beicTpas
104 COPTHPOBRA MaccHpd (axropury 1 0.5 https://m.eds00.ru/C1Q6Q3Q5W
QuickSort). ITpaktuueckas pabora 1mo
teme "beicTpas copTupoBka Mmaccupa'
JIBOWYHBIH MOMCK B OTCOPTUPOBAHHOM
105 Mmaccuse. [Ipaktudeckas pabora 1o reme 1 0.5 https://m.edsoo.ru/l1IN4C4T9S
" JIBOMYHBIN MOUCK"
106 JIByMepHBIC MAaCCUBBI (MATPHUIIBI) 1 https://m.eds00.ru/G3X3U9D8Q
107 Anroput™bl 06pabOTKH MaTpUIL 1 https://m.edsoo.ru/J3P7U2A8N
108 Pemenue 3a1a4 aHanM3a JaHHBIX 1 https://m.eds00.ru/L3S6KON4K
109 CpenctBa TEKCTOBOIO Ipoleccopa 1 https://m.edso0.ru/DOX1Q8A5R
110 KomnerorepHas BEpcTka TekcTa 1 https://m.edsoo.ru/U4Z914L1A
[IpakTruyeckas padora no Teme "Bépcrka
111 JOKYMEHTOB C MAaTEMaTUYECKUMHU 1 1 https://m.edsoo.ru/D8A1Y3P6P
dbopmynamu”
112 WNHCcTpyMEHTBI peLIeH3UPOBaHUS 1 https://m.edsoo.ru/R1GOI9EQH
113 Hpaicririeckas pabota 1o eme 1 1 https://m.edso0.ru/N3H5Y7A0U
"MHoOrocTpaHU4HbIE JOKYMEHTHI"
114 Obzatitbie cepanchl. KomekTHsiias 1 0.5 https://m.eds00.ru/V1Q6V8R1H

paborta ¢ nokymeHntamu. [IpakTuueckas



https://m.edsoo.ru/L7L8K8R6K
https://m.edsoo.ru/E4J4X8S2B
https://m.edsoo.ru/C1Q6Q3Q5W
https://m.edsoo.ru/I1N4C4T9S
https://m.edsoo.ru/G3X3U9D8Q
https://m.edsoo.ru/J3P7U2A8N
https://m.edsoo.ru/L3S6K0N4K
https://m.edsoo.ru/D0X1Q8A5R
https://m.edsoo.ru/U4Z9I4L1A
https://m.edsoo.ru/D8A1Y3P6P
https://m.edsoo.ru/R1G0I9E0H
https://m.edsoo.ru/N3H5Y7A0U
https://m.edsoo.ru/V1Q6V8R1H

pabota no Teme "KomnexktuBHas pabota ¢
JIOKyMEeHTaMu"

115
116

Amnanus JaHHBbIX. Bonpmme JaHHBIC

MaruaHoe oOydeHue

https://m.edsoo.ru/H1F7S4E6B

https://m.edso0.ru/Q2X809R0ON

117

118

119

120

121

AHanmu3 JaHHBIX C IOMOILLIO
ANEKTPOHHBIX TAOJIHIIL

[IpakTrueckas pabora mo Teme "AHanus
JAHHBIX C TOMOUIBIO AJIEKTPOHHBIX
Tadymi"

[Toctpoenue rpadukoB QPyHKIUH.
[IpakTuueckas pabota 1mo Teme
"HarnsgHoe npencraBieHne pe3ylbTaToB
CTaTUCTUYECKOM 00pabOTKM JaHHBIX B
BHJIE TUArpaMM CPEJCTBAMU PEAAKTOpa
AJIEKTPOHHBIX TabuUIl"

Jlunun tpenna. [pakTudeckas pabota mo
teme "[logbOop nuHUM TpeHa,
IIPOrHO3UpOBaHuE"

[Ton6op napamerpa. [IpakTuueckas
pabota o Teme "YncieHHOE peleHne
ypaBHEHUH C TOMOIIbIO 110100pa
napamerpa"

0.5

0.5

0.5

https://m.edsoo.ru/J5Y3M7K0P

https://m.edsoo.ru/Q6U7F9Z1E

https://m.edsoo.ru/F1L5X6D4H

https://m.edsoo.ru/Y4Z0V8I6l

https://m.edsoo.ru/B5P1S3P7R

122

OnTuMH3anus Kak MOMCK HaMJIy4dlIero
pELIEHNs B 3a/JaHHBIX YCIOBHSIX.
[IpakTruyeckas pabota no Teme "Perenne
3aJ1a4 ONTUMH3ALMH C IOMOIIBIO
AJIEKTPOHHBIX TabmHI"

0.5

https://m.edsoo.ru/L715V8K4L

123

PesepBHOE Bpems

https://m.edso00.ru/C1R8K7T8G



https://m.edsoo.ru/H1F7S4E6B
https://m.edsoo.ru/Q2X8O9R0N
https://m.edsoo.ru/J5Y3M7K0P
https://m.edsoo.ru/Q6U7F9Z1E
https://m.edsoo.ru/F1L5X6D4H
https://m.edsoo.ru/Y4Z0V8I6I
https://m.edsoo.ru/B5P1S3P7R
https://m.edsoo.ru/L7I5V8K4L
https://m.edsoo.ru/C1R8K7T8G

124 PesepBHoe Bpems 1 https://m.edsoo.ru/Y9D7N200P
125 PezepBHOE Bpemst 1 https://m.edsoo.ru/UON1M2R0OP
126 PesepBHOE Bpems 1 https://m.eds00.ru/K3S2S4C9E
127 PesepBHoe Bpems 1 https://m.edsoo.ru/P2H2FOM7X
128 PezepBHOE Bpemst 1 https://m.edso00.ru/Z2504J5Z5U
129 PesepBHOe Bpems 1 https://m.eds00.ru/T8U4I13S3X
130 PezepBHOE Bpemst 1 https://m.edsoo.ru/U2Z5E3Z9E
131 PesepBHOE Bpems 1 https://m.edsoo.ru/V1J6V8EQF
132 PezepBHOE Bpemst 1 https://m.eds00.ru/Q7G117U8D
133 PesepBHOE Bpems 1 https://m.edso0.ru/D3G2E7N4P
134 PezepBHOE Bpemst 1 https://m.edsoo.ru/E0S6Z2WO0W
135 PesepBHOE BpeMms 1 https://m.eds00.ru/P1M9T1T9J
136 PesepBHoe Bpems 1 https://m.eds00.ru/Q8Y0G7S4P
OBUIEE KOJIMYECTBO YACOB I1O 136 915

I[TPOTPAMME



https://m.edsoo.ru/Y9D7N2O0P
https://m.edsoo.ru/U0N1M2R0P
https://m.edsoo.ru/K3S2S4C9E
https://m.edsoo.ru/P2H2F0M7X
https://m.edsoo.ru/Z5O4J5Z5U
https://m.edsoo.ru/T8U4I3S3X
https://m.edsoo.ru/U2Z5E3Z9E
https://m.edsoo.ru/V1J6V8E0F
https://m.edsoo.ru/Q7G1I7U8D
https://m.edsoo.ru/D3G2E7N4P
https://m.edsoo.ru/E0S6Z2W0W
https://m.edsoo.ru/P1M9T1T9J
https://m.edsoo.ru/Q8Y0G7S4P

11 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
/i Tema ypoka Beero Kourpoubnbie IIpakruyeckue o6 pAIOBATEILHbIE PECYPCHE
padoTbI padoThsI
KonnyectBo nnpopmanmu https://m.edsoo.ru/X1E7L5Z9N
2 AJITOPUTMBI CoKaTUsl TAHHBIX https://m.edsoo.ru/B4L3Z1P6B
3 Anroputm Xaddpmana https://m.edso0.ru/G2K808S1T
[IpakTuueckas pabora no teme "Cixkatue
4 JAHHBIX C TIOMOIIBIO AITOPUTMA 1 1 https://m.edsoo.ru/L6B8D2J6G
Xapdmana"
5 Ausnroputm LZW 1 https://m.edsoo.ru/R7E9N9S40
AJNTOPUTMBI CYKATHS TAHHBIX C TIOTEPSIMH.
6 Hparritecias pabora 1o reme "Cikatite 1 0.5 https://m.edsoo.ru/F2FOL9X2Z
JTaHHBIX ¢ ToTepsiMu (anroputmel JPEG,
MP3)"
7 CxopocTh nepeaun JaHHbIX https://m.edsoo.ru/U9X5B3B0OD
8 [TomexoycTOMUNBEIE KOJIBI https://m.edso0.ru/ILGOMOQS3E
9 Hpaxritieckas pabora 1o Teme 1 1 https://m.edsoo.ru/HAL 7W1M3P
"[TomexoycroiunBblie KOIbI"
Cucrembl. KOMIIOHEHTHI CHUCTEMBI U UX
10 BIANMOJICHCTBHE. CHCTEMHEIA a(p(beT' 1 https://m.edsoo.ru/X1H6T9J3B
YmpasreHnue Kak HH)OPMAIMOHHBIN
npouecc. OOpaTHas CBA3b
11 Monenu u MOIETUPOBaHUE https://m.edsoo.ru/MOH2X9A3L
12 I'padmr https://m.edso0.ru/Q1U9F3H2I
13 Pemenue 3aau ¢ momouisio rpagos https://m.edsoo.ru/L8U2F301A



https://m.edsoo.ru/X1E7L5Z9N
https://m.edsoo.ru/B4L3Z1P6B
https://m.edsoo.ru/G2K8O8S1T
https://m.edsoo.ru/L6B8D2J6G
https://m.edsoo.ru/R7E9N9S4O
https://m.edsoo.ru/F2F0L9X2Z
https://m.edsoo.ru/U9X5B3B0D
https://m.edsoo.ru/I1G0M0Q3E
https://m.edsoo.ru/H4L7W1M3P
https://m.edsoo.ru/X1H6T9J3B
https://m.edsoo.ru/M0H2X9A3L
https://m.edsoo.ru/Q1U9F3H2I
https://m.edsoo.ru/L8U2F3O1A

14 HepeBbs https://m.eds00.ru/B4W3T305Q

15 OCHOBBI TEOPUU UTP https://m.edso0.ru/I9H1Y4LOI
[IpakTuyeckas padora no Teme "[lonck

16 BBIUTPBIIITHOM CTPaTEruu B UTPE C MOTHOM https://m.eds00.ru/GOO6B1F2J
nHpopmanuen"

17 CpencTBa UCKYCCTBEHHOTO MHTEIIEKTA https://m.edsoo.ru/H2Q0W2P2R

18 Hparitecias pabora 1o TeN,I,e "Cpenctsa https://m.edso0.ru/SOW2M9T2P
HCKYCCTBEHHOT'O MHTEJIEKTa
dopmanuzanus NOHATHS aIrOPUTMA.

19 Marmiria THOpHHFaVKaK yHHBePcaﬂbHaﬂ https://m.edsoo.ru/E1Q2J4B0Q
MoJenb Berunciaenuil. Tezuc Yépua—
Teropunra
[IpakTuueckas pabota 1o Teme

20 "CocTaBJIeHHE TPOCTOM MPOTPAMMBI JIJIst https://m.edsoo.ru/JOH1L 9P5P
MamuHbl Teropunra"

21 Mammna [locta https://m.edsoo.ru/F8H6Q416V

22 Hopmanbhbie anropugmel MapkoBa https://m.edsoo.ru/V5Q7ROL6E
ANTOPUTMHUYECKH HEPA3PEIINMBbIE 3a/1a4H.

23 3amgaua octanoBa. HeBO3MOXHOCTH https://m.edsoo.ru/GOWIN9Y2W
aBTOMATHYECKON OTIAKU MPOTPaMM

24 Co>XHOCTh BBIYUCICHUN https://m.edso0.ru/Q3D2H2H5D
ITouck mpoCTHIX YKCeN B 33JJaHHOM

25 JMana3oHe ¢ IOMOIIBIO alrOPUTMA https://m.eds00.ru/O3K4G6W3B
«pemreto OparocheHa

26 Hpaicrirtiecias padora o eme "HOHCK" https://m.edso00.ru/S11216H2U
MPOCTHIX YHCEN B 331aHHOM JIMana3oHe

27 Moropaspstible Lenble HHCTa, 313t https://m.eds00.ru/R8SOBSZIN

JUTHHHOM apu(METHKHN



https://m.edsoo.ru/B4W3T3O5Q
https://m.edsoo.ru/I9H1Y4L0I
https://m.edsoo.ru/G0O6B1F2J
https://m.edsoo.ru/H2Q0W2P2R
https://m.edsoo.ru/S9W2M9T2P
https://m.edsoo.ru/E1Q2J4B0Q
https://m.edsoo.ru/J0H1L9P5P
https://m.edsoo.ru/F8H6Q4I6V
https://m.edsoo.ru/V5Q7R0L6E
https://m.edsoo.ru/G0W9N9Y2W
https://m.edsoo.ru/Q3D2H2H5D
https://m.edsoo.ru/O3K4G6W3B
https://m.edsoo.ru/S1I2I6H2U
https://m.edsoo.ru/R8S0B8Z9N

28

[IpakTuyeckas pabora o Teme
"Peann3anusa BLIYUCIEHUH C
MHOTOpa3psIHbIMA YUCIIaMH"

https://m.edsoo.ru/\V5TON9JOK

29

CnoBapu (accoluaTiBHbIE MACCUBBHI,
oToOpakeHwus ). X3MI-TaOIUIIbL.
[Toctpoenue andaBUTHO-9YACTOTHOTO
CIIOBapsi JIJIsl 3aJIaHHOTO TEKCTa

https://m.edsoo.ru/H2L.1U2Z79W

30

31

32

[IpakTuueckas pabora 1o Teme
"ITocTpoenue andaBUTHO-4aCTOTHOTO
cJIOBaps JUIs 3aJJaHHOTO TekcTa'"
AHanu3 TEeKCTa Ha €CTECTBEHHOM SI3bIKE.
Brigenenue nocienoBaTeIbHOCTEH 10O
mabsony. PerynspHbie BbIpaXeHUs.
YacToTHBIN aHaIU3

ITpakTruueckas padora mo reMe "AHanus
p p
TEKCTa Ha ECTECTBEHHOM S3BIKE"

https://m.edsoo.ru/VIN2S4E7K

https://m.edsoo.ru/I6H7Q9M6C

https://m.edsoo.ru/O8R5B8Z50

33

Creku. AHanu3 NpaBUIBLHOCTH CKOOOYHOTO
BBIPAKECHUS

https://m.edso0.ru/R6A4N8C1G

34

35

36

Brruncnenue apupmernyeckoro
BBIPAKEHUS, 3aITMCAHHOTO B TOCT(OUKCHOMN
dhopme

[IpakTuyeckas pabora o Teme
"Boruncienue apupmMeTun4eckoro
BBIPAKEHUS, 3aITMCAHHOTO B TOCT(OUKCHOMN
dhopme"

Ouepenu. Mcnonp3oBaHue ouepenu ais
BPEMEHHOI'O XpaHEHUs JaHHBIX

https://m.edsoo.ru/TOEOF8L1S

https://m.eds00.ru/C2N5T6RON

https://m.edsoo.ru/Y4M2R0OY2E

37

[TpakTrueckas paboTa mo Teme

https://m.edsoo.ru/G8HOMOP9E



https://m.edsoo.ru/V5T0N9J0K
https://m.edsoo.ru/H2L1U2Z9W
https://m.edsoo.ru/V1N2S4E7K
https://m.edsoo.ru/I6H7Q9M6C
https://m.edsoo.ru/O8R5B8Z5O
https://m.edsoo.ru/R6A4N8C1G
https://m.edsoo.ru/T0E0F8L1S
https://m.edsoo.ru/C2N5T6R0N
https://m.edsoo.ru/Y4M2R0Y2E
https://m.edsoo.ru/G8H0M0P9E

"UcnonwszoBanue ouepenu"”

38

HepeBbs. Peanuzanus nepeBa ¢ TOMOIIbIO
CCBUIOYHBIX CTPYKTYp. [[BOonyHBIC
(bunapnsie) nepesbs. [locTpoeHue nepesa
JUTSL 32JTaHHOTO apU(METHIECKOTO
BBIPKCHUS

https://m.edsoo.ru/F6R5Z5R1L

39

40

41

[IpakTuueckas pabota 1mo Teme
"Ucnonp3oBaHue 1epEBbEB IS
BBIYUCIICHUS apH(PMETUICCKUX
BbIpaXKEHUI"

PexypcuBHBIE aropuT™Mbl 00X0/1a epeBa.
Hcnonp30BaHue CTEKa U OUEPEIn ISt
o0xoJa gepena

PexypcuBHBIe anropuT™Mbl 00X0/1a JAepeBa.
Vcnonp3oBaHue cTeka U O4epeIu TS
o0xoja repeBa

https://m.edso0.ru/S4L4T178C

https://m.edsoo.ru/T2Q5E4H4U

https://m.edsoo.ru/T7S8G1K5U

42

AnroputMmsl Ha rpadax. [Toctpoenue
MUHUMAaJIbHOI'O OCTOBHOIO JIEpeBa
B3BEIIEHHOT'O CBA3HOIO
HEOPHEHTUPOBAHHOTO rpaga

https://m.edso0.ru/Z9F6P913V

43

O6xox rpada B rimyouny. O6xox rpada B
IAPUHY

https://m.eds00.ru/G9B2D7F9H

44

45

KonndecTBo pa3nuvHbBIX MyTeH MEXKIY
BEPILIMHAMU OPUEHTUPOBAHHOT'O
aIMKJINYECKoro rpada

Anroput™m JlefKCTpHI.

https://m.edsoo.ru/U6X7D5K2W

https://m.edsoo.ru/K1N2M4N7B

46

[TpakTrueckas paboTa mo Teme
"Beruncienue JiIMHbBI KpaTyauilero myTa

https://m.edsoo.ru/B615U0Z6X



https://m.edsoo.ru/F6R5Z5R1L
https://m.edsoo.ru/S4L4T1Z8C
https://m.edsoo.ru/T2Q5E4H4U
https://m.edsoo.ru/T7S8G1K5U
https://m.edsoo.ru/Z9F6P9I3V
https://m.edsoo.ru/G9B2D7F9H
https://m.edsoo.ru/U6X7D5K2W
https://m.edsoo.ru/K1N2M4N7B
https://m.edsoo.ru/B6I5U0Z6X

MEX1y BepiIuHamMu rpada (aaroputm
Heitkerpsr)"

47

48

Anropurm ®noiiga—Yopamuia
3agauu, pemaemMble ¢ MOMOIIbIO

JUHAMHYECKOTr0 IPOrpaMMHUPOBAHUSA:
BBIUHCIICHHE PEKYPCUBHBIX (PyHKINN

https://m.edsoo.ru/A9P7M4Z3N

https://m.eds00.ru/T8COI1P1K

49

[IpakTuueckas pabora 1o Teme
"Borunicnenue pekypcuBHBIX (QYHKIIHIA C
MIOMOILBIO JMHAMUYECKOTO
nporpaMmmupoBaHus"

https://m.edso0.ru/P2FOV5X6T

50

3aiauu, penraeMbple ¢ TOMOIIBIO
ANHAMHUYCCKOI'0 IIpOorpaMMHUpPOBaHMA:
MOJICYET KOTMYECTBA BAPHAHTOB

https://m.edsoo.ru/S8R3N4D3C

51

52

53

[TpakTrueckas padota o teme "llomcuér
KOJIMYECTBA BApPUAHTOB C MIOMOILIBIO
JUHAMHYECKOT0 IporpaMMupoBaHus"

3&,[[3.‘11/1, pemacMbIC C ITIOMOIIBIO
ANHAMHUYCECKOI'O ITPpOTrpaMMHUPOBAHU:
3aJa4u OIITUMHU3allun

Ilonstue o napagurmax

nporpaMmupoBanusi. O630p sI3bIKOB
MPOrPaMMHUPOBAHUS

https://m.edsoo.ru/J2V3P9L4K

https://m.edsoo.ru/D6T5Y2P0OM

https://m.edsoo.ru/L4EQR7A4T

54

[TonsiTne 06 0OHEKTHO-OPUEHTHPOBAHHOM
MpOrpaMMHUpPOBaHUU

https://m.edso0.ru/O109MO0D1A

55

OO0BeKTHI U Knacchl. CBOMCTBA U METObI
00BEKTOB

https://m.eds00.ru/T3GO0T3W9C

56

OOBEKTHO-OPHUEHTUPOBAHHBIN aHAIN3

https://m.edsoo.ru/H613P5B6I

57

[TpakTrueckas paboTa mo Teme

https://m.edsoo.ru/U3A014GOP



https://m.edsoo.ru/A9P7M4Z3N
https://m.edsoo.ru/T8C0I1P1K
https://m.edsoo.ru/P2F0V5X6T
https://m.edsoo.ru/S8R3N4D3C
https://m.edsoo.ru/J2V3P9L4K
https://m.edsoo.ru/D6T5Y2P0M
https://m.edsoo.ru/L4E9R7A4T
https://m.edsoo.ru/O1O9M0D1A
https://m.edsoo.ru/T3G0T3W9C
https://m.edsoo.ru/H6I3P5B6I
https://m.edsoo.ru/U3A0I4G0P

"Hcronp30BaHue rOTOBLIX KJIACCOB B
nporpamme"”

Pa3paboTka mporpamMm Ha OCHOBE

58 https://m.edsoo.ru/O2E1K1P1B
00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a
[TpakTrueckas padota "Pa3paboTka

59 MPOCTOM MPOTPaMMBbI C HCIIOJIb30BAHUEM 1 https://m.edsoo.ru/WOO3H1E1B
KJ1accoB"
WNukancynauus. [Ipaktuueckas pabota no

60 Teme "Pa3paboTka kiacca, 0.5 https://m.edso0.ru/K2C2C9D6Y
WCIOJb3YIOLIEro NHKANCYIALNI0"

61 Hacnenosanwue. [Tommmopduzm https://m.edsoo.ru/H0Z1J4B6T

62 Hpairirieckas pabota 1o Teme 1 https://m.eds00.ru/T7TU6MOF40
"Pa3zpaboTka nepapxuu kiaccos”
Cpenpl ObICTPOI pa3pabOTKU MPOrPaMM.

63 [TpoexTupoBanue uHTEpPeiica https://m.edsoo.ru/TOR6H5ULF
MI0JIb30BATENSA

64 Hpoexrtupopaiiiie uireppeiica https://m.eds00.ru/Z7T7S5HOF
MIOJTb30BATENS

65 Hcnonb30BaHue roTOBBIX ynpaanieMI:Ix httos://m.edsoo.ru/BICOIENEC
AJIEMEHTOB JIJIS TOCTPOEHUs mHTepdetica
[IpakTuyeckas pabora o Teme

66 "Pa3zpaboTka mporpammsl ¢ rpadu4ecKuM 1 https://m.edsoo.ru/HOO6C6V9J
uHTepdeiicom"

67 Hsytertue BToporo sbika https://m.eds00.ru/G9S1S016Q
IPOTPaMMHUPOBAHUS

68 Vsynertite BTOporo bika https://m.eds00.ru/X1Q0S3030Q
MIPOrpaMMHUPOBAHHUS

69 Oranel KOMIIBIOTEPHO-MAaTEMaTHYECKOT O https://m.eds00.ru/A2G3S7B0S



https://m.edsoo.ru/O2E1K1P1B
https://m.edsoo.ru/W0O3H1E1B
https://m.edsoo.ru/K2C2C9D6Y
https://m.edsoo.ru/H0Z1J4B6T
https://m.edsoo.ru/T7U6M0F4O
https://m.edsoo.ru/T0R6H5U1F
https://m.edsoo.ru/Z7T7S5H0F
https://m.edsoo.ru/B9C0J6N8C
https://m.edsoo.ru/H0O6C6V9J
https://m.edsoo.ru/G9S1S0I6Q
https://m.edsoo.ru/X1Q0S3O3Q
https://m.edsoo.ru/A2G3S7B0S

MOACIIMPOBAHUA

70

71

Jluckperusaius Npu MaTeMaTUu4eCcKoOM
MOZACIIMPOBAHUHN HCHIPCPBIBHBIX
rnpoueccoB. MoieMpoBaHue ABUKECHUS

[IpakTrueckas paboTa mo Teme
"MonenvupoBanue ABUKECHUS"

https://m.edsoo.ru/X2W3H8Z6L

https://m.edsoo.ru/Z3E1P7M9G

72

MonenrpoBaHue OMOJIOTUYECKUX CUCTEM.
[IpakTrueckas paboTa mo Teme
"MopenupoBaHre OMOJIOTHYECKUX CHCTEM"

0.5

https://m.edsoo.ru/FAC6J7D3N

73

MaremMaTHudecKue MOJCIN B SKOHOMHKE.
BreraucnurenpHbIe OKCIICPUMCHTEI C
MOACITAMU

https://m.eds00.ru/G0Q112V2C

74

75

76

BepositHocTHbie Monenu. [IpakTudeckas
pabora o Teme "MmutanmonHoe
MO/JISIIMPOBAHHE C TIOMOIIBIO METOIA
MonTe-Kapno"

KoMmbproTepHOE MOIETMPOBAaHUE CUCTEM
yIIpaBJIeHUS

O06paboTka pe3ynbTaTOB KCIEPUMEHTA

0.5

https://m.edsoo.ru/K0B3Z6D7G

https://m.edsoo.ru/Y1T8R5P0T

https://m.edsoo.ru/P4B2F4E6D

77

78

79

Tabnuunble (persiuoHHbIe) 0a3bl TaHHBIX

ITouck, copTUpOBKa U GUIBTPALIS
JAHHBIX. 3aIPOCHl Ha BEIOOPKY JaHHBIX.
3anpocsl ¢ mapameTpaMu. Beruuncisiemsle
I10JIs B 3aIpocax

[IpakTuueckas pabora no teme "Pabora c
roToBoi 0a30if JaHHBIX"

https://m.edso0.ru/S5T0V2B3W

https://m.edsoo.ru/L6G0Z3E6K

https://m.edso0.ru/T5Q5N3Y7X

80

MHuororabianyabsle 0a3bl JaHHBIX. TUIIBI
CBs3el Mex Iy Tabnuiamu. Buemuuit

https://m.eds00.ru/M1D3J3W60



https://m.edsoo.ru/X2W3H8Z6L
https://m.edsoo.ru/Z3E1P7M9G
https://m.edsoo.ru/F4C6J7D3N
https://m.edsoo.ru/G0Q1I2V2C
https://m.edsoo.ru/K0B3Z6D7G
https://m.edsoo.ru/Y1T8R5P0T
https://m.edsoo.ru/P4B2F4E6D
https://m.edsoo.ru/S5T0V2B3W
https://m.edsoo.ru/L6G0Z3E6K
https://m.edsoo.ru/T5Q5N3Y7X
https://m.edsoo.ru/M1D3J3W6O

Kiro4. I{eocTHOCTh 6a3bl JaHHBIX

[IpakTuueckas pabota 1o Teme

81 "Pa3paboTka MHOTOTaOIUYHOM 6a3bl https://m.eds00.ru/G2P1G3G3U
JaHHBIX "

82 3aNpOCEI K MHOTOTAOIHHbIM Oasam https://m.edso0.ru/D6IONOH2L
JTAHHBIX

83 Hpacririccias padora 1o Teme "3anpoce! k https://m.edso0.ru/T7K1I8P4]
MHOT0OTa0IMYHON 0a3e maHHBIX"

84 S3bIk ynipaBnenus qauHbiMu SQL https://m.edso00.ru/J8Q1B8G2U
[IpakTrueckas paboTa mo Teme

85 "VrpapieHue JaHHBIMU C TTIOMOIIIBIO SI3bIKa https://m.edsoo.ru/B3USE9VIM
SQL"

86 HepemiIHOHHEIE badkl AGHHELX. https://m.edsoo.ru/AQYOC6AG6F
DKCIEPTHBIE CUCTEMBI

87 WHuTepHeT-npuioxxenus https://m.edsoo.ru/E7WOUS5Y5N
ITonsATHE O CEpPBEPHON U KIUEHTCKON

88 qacTsax caTa. TeXHOJIOTUs «KJIUEeHT — https://m.edsoo.ru/AOF7F6C3Y
cepBep», €€ TOCTOUHCTBA U HEOCTaTKU

89 OcHoBsl s1361ka HTML https://m.edsoo.ru/E7F1L8X9D

90 llp aKTHquKaﬂ padora no Teme "Cosnanne https://m.edsoo.ru/U0JOUEJ1T
TEKCTOBOU BeO-CTpaHUIIbI"

91 OcHoBbnl s13p1ka HTML https://m.eds00.ru/D1S3A5Y6B

92 OcHoBsI s1361ka HTML https://m.edsoo.ru/M6F4X0L9L
IIpakTuyeckas padora o Teme "Co3nanue

93 BEO-CTPAHILBI, BITIOHAIONIEH https://m.eds00.ru/R1Y3HAXIF
MYJIbTUMEINIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHbIE, BUEO)"

94 OcHoBBbI KacKaaHbIX Tabmwui cTriei (CSS) https://m.edsoo.ru/G9X8P3N0O



https://m.edsoo.ru/G2P1G3G3U
https://m.edsoo.ru/D6I0N0H2L
https://m.edsoo.ru/T7K1I8P4J
https://m.edsoo.ru/J8Q1B8G2U
https://m.edsoo.ru/B3U5E9V9M
https://m.edsoo.ru/A0Y0C6A6F
https://m.edsoo.ru/E7W0U5Y5N
https://m.edsoo.ru/A0F7F6C3Y
https://m.edsoo.ru/E7F1L8X9D
https://m.edsoo.ru/U0J9U6J1T
https://m.edsoo.ru/D1S3A5Y6B
https://m.edsoo.ru/M6F4X0L9L
https://m.edsoo.ru/R1Y3H4X9F
https://m.edsoo.ru/G9X8P3N0O

[IpakTuyeckas pabora o Teme

95 "OdopmieHue CTpaHHIIbI ¢ TOMOIIBIO 1 https://m.edso00.ru/S7TO1A4G3L
KaCKaIHBIX Ta0muI cTiiiei"

96 Cuenapun Ha si3p1ke JavaScript https://m.edsoo.ru/\VV9D7B3K5L

97 Cuenapuu Ha s3bIKe JavaScript https://m.edso00.ru/Q4U9J4C9F

98 ®dopmbl Ha BEO-CTpaHHUILIC https://m.edsoo.ru/R4L4AR1A5V

99 Hpaxiiecias pabora no Tewe 1 https://m.edsoo.ru/A6M3K3Y9D
"O6paboTka naHHbIX hopM"

100 Pasuemerte Be6_caﬁT0“B' Yyenyra . https://m.eds00.ru/N5Z26G7K3D
XOCTUHTA. 3arpy3ka (aiiioB Ha calT
Kanpuposanue. cnpasnenue

101 neperexieL. ucrorpavna. Koppexius hitps://m.eds00.ru/L6UID3NLS
YpOBHEH, KOPPEKITUS I[BETA.
ObeciBeunBaHuE IIBETHBIX M300pakeHUI
BBon n3o0pakeHuit ¢ HCOIB30BaHUEM

102 PASIIHHHBIX LH(PPOBBIX YCTPOHCTE. 0.5 https://m.edso00.ru/BOV5G9Z0B
[IpakTuueckas pabota 1o Teme
"O6paboTka nmudpoBsix dhoTorpadpuii”
Peryms. Pabota ¢ obnactsamu. OuiabTpsl.

103 [IpakTryeckas padora mo Teme "Perymib 0.5 https://m.edsoo.ru/B8U2E2M20
nudpoBbix Gororpadmit”
MHuorocnoitabie n300paxkenus. TekcToBbie

104 ciou. Macka cios. Kanansl. Coxpanenue https://m.edsoo.ru/Q3G9S9E8B
BBIJIETICHHOW 00MacTu

105 HpaKmquKUaﬂ padora o Teme 1 https://m.edsoo.ru/N9L6J4J8R
"MHorocnoiHble n300pakeHus"

106 Hozrotopia mOCTpALHT A5 Beb- 0.5 https://m.eds00.ru/W7Y3C1C7B

caiToB. [IpakTudeckas pabora 1mo Teme



https://m.edsoo.ru/S7O1A4G3L
https://m.edsoo.ru/V9D7B3K5L
https://m.edsoo.ru/Q4U9J4C9F
https://m.edsoo.ru/R4L4R1A5V
https://m.edsoo.ru/A6M3K3Y9D
https://m.edsoo.ru/N5Z6G7K3D
https://m.edsoo.ru/L6U9D3N1S
https://m.edsoo.ru/B0V5G9Z0B
https://m.edsoo.ru/B8U2E2M2O
https://m.edsoo.ru/Q3G9S9E8B
https://m.edsoo.ru/N9L6J4J8R
https://m.edsoo.ru/W7Y3C1C7B

" AHUMHpOBaHHBIEC N300paXKeHUs"

Bekropnas rpaduka. Bekropuzamus

107 . 1 https://m.edsoo.ru/L104F3F6B
pPacTpOBBIX U300pakeHUN
IT
108 paKTIHieckas padora 1o Teme 1 https://m.edso0.ru/U3V7LOF6E
"BexTopHas rpaduka"
IT
109 PHHIHB HOCTPOCHILE 1 . 1 https://m.eds00.ru/K8ABS5CEV
penaKkTupOBaHMs TPEXMEPHBIX MOJICIICH
H 6 n
110 paKTquCK,,a}I pabord Ho TeMeU"COMaHHe 1 https://m.edsoo.ru/W9U4L6Y8Z
MPOCTHIX TPEXMEPHBIX MOJIENIEH
111 Cerounslie Mogenu. Marepuainsl 1 https://m.edsoo.ru/E6K9J9H1X
H "
112 paKTH;{eCKaﬂ padora 1o Teme "CerounIe 1 https://m.edso0.ru/G4U4A2J6N
MOJIENN
M .
113 OACIHPOBAHHE HUTORHHUKOR OCpeHiemtt 1 https://m.edsoo.ru/E4B705T0Y
Kawmepst
IT
114 Hpaxririecias pabora o Teme 1 https://m.eds00.ru/I6J2F2B2Y
Pennepunr
115 AnnutuBHbIE TexHOJOTUH (3D-npuHTEpPHI) 1 https://m.edsoo.ru/\V416L8LOP
n .
116 OFDITHE O BYPTYAIBHON peaipHoCTH B 1 https://m.eds00.ru/I1X6Q9Q7V
JIOTIOJTHEHHOM peabHOCTH
117 Pe3epBHOE Bpems 1 https://m.edsoo.ru/Y3K6P8J3G
118 PesepBHOoe Bpems 1 https://m.edsoo.ru/T2R8T8UEY
119 PesepBHOE BpeMms 1 https://m.eds00.ru/B2W1Q5J8K
120 PesepBHoe Bpems 1 https://m.edsoo.ru/F5A4X6Y1E
121 PeszepBHOE Bpemst 1 https://m.edsoo.ru/LAC7AED5A
122 PesepBHoe Bpems 1 https://m.edsoo.ru/B2NOK0X9H
123 PesepBHOe Bpems 1 https://m.edsoo.ru/\VVOQ5I1A6S
124 PezepBHOE Bpemst 1 https://m.edso0.ru/R3B6T405C



https://m.edsoo.ru/L1O4F3F6B
https://m.edsoo.ru/U3V7L0F6E
https://m.edsoo.ru/K8A6S5C5V
https://m.edsoo.ru/W9U4L6Y8Z
https://m.edsoo.ru/E6K9J9H1X
https://m.edsoo.ru/G4U4A2J6N
https://m.edsoo.ru/E4B7O5T0Y
https://m.edsoo.ru/I6J2F2B2Y
https://m.edsoo.ru/V4I6L8L0P
https://m.edsoo.ru/I1X6Q9Q7V
https://m.edsoo.ru/Y3K6P8J3G
https://m.edsoo.ru/T2R8T8U6Y
https://m.edsoo.ru/B2W1Q5J8K
https://m.edsoo.ru/F5A4X6Y1E
https://m.edsoo.ru/L4C7A6D5A
https://m.edsoo.ru/B2N0K0X9H
https://m.edsoo.ru/V0Q5I1A6S
https://m.edsoo.ru/R3B6T4O5C

125 PesepBHOe Bpems 1 https://m.edsoo.ru/F2G2E2H9II
126 PezepBHOE Bpemst 1 https://m.edso00.ru/X4P9F6Q5H
127 PesepBHoe Bpems 1 https://m.edso0.ru/NSLAN4K2G
128 PesepBHOe Bpems 1 https://m.edsoo.ru/Z7H915B8J
129 PezepBHOE Bpemst 1 https://m.edsoo.ru/V2F9G9U2J
130 PesepBHOe Bpems 1 https://m.edsoo.ru/U7Z3L1T8L
131 PezepBHOE Bpemst 1 https://m.eds00.ru/X6M4C5H0G
132 PesepBHOE Bpems 1 https://m.edsoo.ru/N2EOM403|
133 PezepBHOE Bpemst 1 https://m.edso0o.ru/L2Q9D7E5Y
134 PesepBHOE Bpems 1 https://m.edsoo.ru/Z9M1Y1F4Z
135 PezepBHOE Bpemst 1 https://m.edsoo.ru/COP2F6F4V
136 PesepBHOE BpeMms 1 https://m.eds00.ru/X4U6D7L7G
OBLIEE KOJIMYECTBO YACOB I1O0 136 36.5

I[TPOTPAMME
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IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001ero
o0pa3oBaHus

1.

3namu (nonumams)

11

[TorrMaHue OCHOBHBIX NPHUHIIUAIIOB YCTPOWCTBA M ()YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX W MOOWIBHBIX KOMITBIOTEPOB; TEHICHIIUN
pa3BUTHs KOMIIBIOTEPHBIX TEXHOJOTHHU; BJIAJICHUE HaBBIKAMH pPa0OThI C
OINEPAIMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHUJAMHU IPOTPAMMHOTO
obecrieueHHsT I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpAHHOM

cricnyajin3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPUHLMIIAX OpraHU3alUd U

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

1.3

ITormmanne OCHOBHBIX MNPUHOWUIIOB JUCKPETU3AUKU PA3JIMYHBIX BHU/I0B

uHpopMaun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAOOTKM YMCIOBOM M TEKCTOBOM
uHpopMaluu (3alMCh YHUCEN B MO3ULMOHHOM CHCTEME CUYHMCICHMS,
JENUMOCTh LIENBIX YHMCEN; HaX0XKJIEHUE BCEX MPOCTHIX YHCEN B 3a/laHHOM
Jyarna3oHe; o00paboTka MHOTOPAa3pSAHBIX IEIBIX YWCEN; aHaju3

CHUMBOJIBHBIX CTPOK U I[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKU

1.5

3Hanue q)yHKHI/IOHaJ'IBHI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenne OCHOBHBIMH CBEJAEHUSIMH O 0a3ax HaHHBIX, WX CTPYKTYpE,

CpeaAcCTBax CO3JaHuAd U pa60TLI C HUMH

1.7

ITonnManue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX 06J'IaCTHX; HaJIM4uec HpCI[CTaBHeHI/Iﬁ 00
HCITIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3INYIHBIX

npodeccuoHanbHbIX chepax

1.8

Brmanenue TeopeTMHECKMM anmapaTtoM, IO3BOJIIFOLIIUM  OCYIIECTBIISTh
IIPEJICTaBICHUE 3aJaHHOIO HATYPaJbHOTO YMCJIA B PA3JIMYHBIX CUCTEMAax
CUMCIICHUS; BBINOJHATH MNpeoOpa3oBaHUS JIOTUYECKUX BBIPAKEHUH,
UCTIONB3Ysl 3aKOHBI anreOpbl JIOTHKH; ONMpPENeNsATh KpaT4allIuid MyTh BO
B3BEIICHHOM rpade M KOJMYECTBO IyTell MexXJ1y BeplLIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYEeCcKOoro rpada




Ymemo

2.1

2.2

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJCIN st
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAJINU3 PE3YyJIbTATOB, MOJYUEHHBIX B XOJ€ MOEIUPOBAHUS;
OLICHUBATh aJ€KBAaTHOCTh MOJEIU MOJEIUPYEMOMY OOBEKTY WIH

MPOLECCY; MPEACTABIATh PE3YIbTATHl MOAEITUPOBAHUS B HATJISIIHOM BUIE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 3a/layll  aHAU3a JaHHBIX
(mporuHo3upoBaHue, KJIacCU(pUKAIKS, KJIacTepu3alus, aHaJIu3
OTKJIOHEHHI1); MOHMMATh TOCJIEI0BATEILHOCTh PEIICHUs 3aJad aHalIu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KayecTBa JaHHbIX,
BbIOOp ¥ (WJM) TOCTPOCHHE MOJENIH, TNpeoOpa3oBaHUE IAHHBIX,

BU3yalIn3alMd JaHHBIX, HHTCPHOPCTALUA PE3YJILTATOB

2.3

2.4

YMenue onpenensiTh HHHOPMANMOHHBIA 00hEM TEKCTOBBIX, IpadHUecKUX
Y 3BYKOBBIX JJAaHHBIX IIPHU 3aIaHHBIX MapaMeTpax JUCKPETU3aluu. Y MEHUE
ONIPENENATh CPEAHIOK CKOPOCTh II€peladyd  JaHHbBIX, OLECHHUBATh
W3MEHEHHE BpPEMEHH Iepelayd NpU H3MEHEHUH HWH(OPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBsI3U

YMeHue CcTpouTh KOJ, OOECIEeYMBAIOLIUMN HAWMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PEHICHWHM 3a7ad CBOMCTBA IMO3UIIMOHHOU
3allMCH YHUCEJI, aITOPUTMbI MOCTPOCHUS 3allMCH YHUCIA B IMO3UIHUOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHS YHUCIA 10
CTPOKE, COZEpKalllell 3aluch 3TOT0 4YHUCIa B MO3ULHMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHEM;  YMEHHUE  BBIIOJHSATH

apI/I(l)MeTI/ILIGCKI/IG Oornecpanru B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHbIX ¢opMax 1O 3aJaHHOM  Tabmuie
UCTUHHOCTH; HCCIenoBaTb 00JacTh  MCTMHHOCTH  BBICKA3bIBaHMS,

COACPKAIICTO MEPEMEHHBIC, PCHIATh HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

YMeHue pemath ajiropuTMUYECKUE 3aJaud, CBS3aHHBIE C aHAINU30M
rpadoB (3amayu MOCTPOCHHS ONTHUMAIBHOTO MYTH MEXIY BEpIIMHAMHU
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX ITyTeH MEXIY BEpIIHHAMH

OPUCHTUPOBAHHOI'O aTUKIINICCKOTO rpa(ba)

2.8

YMeHHue UCIoNIb30BaTh ACPEBbS NIPU aHAIN3E U IIOCTPOECHUU KOJOB M IS
NpeCTaBICHU apu(METHUECKUX BBIPAKEHHUH, NpU peIIeHUH 3a/1ad
[IOMCKA U COPTUPOBKHM; YMEHHUE CTPOUTH AECPEBO MUIPHI IO 3aJaHHOMY
QITOPUTMY; pa3pabaThiBaTh U OOOCHOBBIBATh BBIUTPBILIHYIO CTPATETUIO

UTPBI




2.9

2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIOJIB30BAHUCM Ta6JII/II_[
TPACCUPOBKU; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCpa PE3YyJIbTAThI
BBITIOJIHCHHA HECJIOXKHBIX ITPOrpaMM, BKIHOYAIOMIWX HUKJIbI, BETBIICHHUA U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpeneNiaTb CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JBOMYHBIM IIOMCK) W IPUBOJUTH IMPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU IJIsd pCIICHUSA OI[HOﬁ 3aga4u

211

BnageHue yHUBEpCATbHBIM SI3BIKOM  TPOTPAMMHPOBAHUS  BBICOKOTO
yposus (ITackaib, Python, Java, C++, C#), npeacraBieHussMA 0 6a30BbIX
TUNIAX JAHHBIX M CTPYKTypax NaHHBIX, YMCHHE HCII0JIb30BaTh OCHOBHbBIE
VIPAaBISIONUE  KOHCTPYKIMH;  YMEHHE  OCYIISCTBIISATH  aHAIU3
MPEUIOKECHHOW ~ MPOrpaMMBI:  ONPENEISATh  Pe3yJbTaThl  PaOOTHI
pOTrpaMMBbl TIPU 33JaHHBIX UCXOJHBIX JIAHHBIX; ONMPEICIISATh, MPU KAKUX
UCXOJIHBIX JIaHHBIX BO3MOKHO TIOJyYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOpPHIE MOTYT TPHBECTH K OMMUOKe B paboTte
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKCHHS  TIO0  YIYYIICHHUIO

MporpaMMHOT O KOa

2.12

YMeHne peann3oBBIBATH Ha BBIOPAHHOM JUII  HM3YYCHHS  SI3BIKE
nporpaMmmupoBanus Beicokoro yposas (ITackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPAaOOTKHM YHCEIl, YUCIOBBIX MOCIIEA0BATENbHOCTEH
M MacCHMBOB: TMIPEJCTABICHHWE YHWCIa B BUIE HaboOpa MPOCTHIX
COMHOXMUTENEH; HaxX0XJIeHHE MaKCUMalbHOH (MUHUMaJIbHOM) HUpPHI
HaTypaJbHOTO YHCIIa, 3alIMCAHHOTO B CUCTEME CUHMCIICHHS C OCHOBAaHHEM,
He mnpeBblmaonmM 10; BblUMCIIeHHE OOOOMIEHHBIX XapaKTEPUCTUK
AJIIEMEHTOB MaccHBa WJIM YHCJIOBOM IMOCIEAO0BATEIBHOCTH (CYMMBI,
NPOM3BEACHUST  CPEJHEr0  apu(PMETHIECKOrO, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3J€MEHTOB, KOJMYECTBA 3JIEMEHTOB, YJOBIETBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTHPOBKY DJJIEMEHTOB MAacCHBa;, yMEHHE
UCTIONB30BaTh B TPOTpaMMax JaHHBIE Ppa3JIMYHBIX THIIOB C YYETOM
OTpaHMYEHUH Ha JMana3oH MX BO3MOXKHBIX 3HAYCHWH, NMPUMEHATh MpU
peLIeHUH 33/1a4 CTPYKTYpPbI JaHHBIX (CHHCKH, CIOBApH, CTEKU, OUEpEe.H,
JIepeBbs1); TPUMEHATh CTaHIAAPTHBIE U COOCTBEHHBIC TMOANPOTPAMMBI IS
00pabOTKM YUCIIOBBIX JTAHHBIX U CUMBOJBHBIX CTPOK; UCIOJIB30BATh NPU
pa3paboTke mporpamMm OUOIMOTEKH MOAMPOTPaAMM; YMEHHUE HCIIOIH30BaTh

CpEJICTBA OTJIAKH IPOTrPaMM B CpPEZie IPOrPaMMHUPOBAHHUS

2.13

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_UJI JJIsL aHaJln3a,

npecTaBieHus U 00pabOTKH MaHHBIX (BKIIIOYas BHIOOP ONTUMAIBHOTO




peleHus, moadop JMHUM TPEHJA, pPEeIIeHHE 3a/ady MPOTHO3UPOBAHUS);
YMEHHUE HCIOJb30BaTh TAOIUYHBIE (pENAUOHHBIE) 0a3bl MaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30OBBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  DPA3JIMYHBIX  CPEICTB  IUGPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB




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

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1

Hudposast rpaMOTHOCTH

11

1.2

OCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaJ'[J'ICJ'IBHBIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMHBI. PaCHpCI[eJ'IéHHBIe

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0JIBIINX JaHHBIX

[IpyHLIUMOBI TOCTPOEHMST M amlmapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETeil.
CereBble mporokosnbl. Cerb HWurepHer. Agpecanuss B cetu HHTepHer.
[Mporokonsr creka TCP/IP. Cucrema nmomenubix umén. Paznenenue IP-cetn Ha

MOJICETH C MOMOILBIO MAaCOK MOACETEeH

1.3

14

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. [IpuHIMIIBI pa3MenICHUS U
uMeHoBaHus (aitnoB B gonroBpemMeHHoW mnamsaT. [llaGnoHsl i omucaHus
rpymi ¢aiinos

CkopocTp mepenaud  JaHHBIX. 3aBUCHUMOCTh  BPEMEHM  IepeJayd  OT
nH(pOpPMaIMOHHOTO 00BEMA JAaHHBIX U XapAKTEPUCTHK KaHAJla CBSI3U
HIudposanre naHHBIX. CHMMETpUYHbIE U HecUMMeTpuuHble MHUQpHL. [Ludpsr

npocroit 3amensl. [Hudp Lezaps. udp Buxkenepa. Anroputm mmdppoBaHus
RSA

1.6

2.1

Kozpl, nmo3Bossitoniie 00HapyXKUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE NTPU
nepenaye 1aHHbIX. Paccrostnne Xammunra. KonupoBaHue ¢ mOBTOpEHHEM OUTOB.

Konasr XsMmMuHTa
Teoperuueckne 0CHOBbI HHPOPMATHKU

JlBonuHoe  KogupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUM, 3alTMCAaHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
VYcenoue ®ano. IlocTpoeHne OHO3HAYHO EKOAMPYEMBIX KOJOB C MOMOUIBIO

nepeBa

2.2

Teopernueckne mnoaxonbl K OIEHKE KoiuuecTBa HHMopmanuu. EauHuIb
U3MEpeHusi KonuuecTBa uHGpopMmanuu. AndaBUTHBI MOIXOA K OIEHKE
KonuyectBa HMH(pOpManuu. 3aKoH aJaUTUBHOCTH HH(opmanun. Dopmyna

Xaptnu. Uudopmarus u BepositHocTh. Dopmyia [llennona

2.3

Cuctembl cumcnenus. Pa3BépHyTas 3amuch IIeNBIX M JPOOHBIX YHCEN B
HO3UIIMOHHON cucTteMe cuucieHus. CBONUCTBA IMO3UIMOHHOM 3aIllMCH YHCIIA:
KOJIMYECTBO IU(p B 3aIUCH, MPU3HAK JICTUMOCTH YUCIIa HA OCHOBAHUE CHUCTEMBI
CUUCJICHUSL. AJIFOpI/ITM HepeBo,ua ICJI0Tr0 4Ynciia u3 P-H‘-IHOﬁ CUCTCEMBbI CUUCIICHUS

B JICCATUYHYIO. AJITOPUTM TepeBoja KOHEUHOH P-muHON apo0u B AECATUUHYIO.




2.4

2.5

ANTOpUTM MEpeBo/a ILEJOro YMcia W3 JCCSITHYHOW CHCTeMbI cuucieHus B P-
nuHyro. IlepeBox KoHe4WHOH aecsaTHUHOW Jpobu B P-munyro. J[BowuHas,
BOCBMEpUYHAs M IIECTHAAIATEPUYHAS CUCTEMbI CUYUCIICHHS, CBSI3b MEXKITY HUMHU.
Apudmerrueckue ornepalyy B MO3UITMOHHBIX CUCTEMaX CUUCICHUS

TponuHas ypaBHOBEIIICHHAS CUCTEMa CUUCIIEHUs. [[BONYHO-/IecITHYHAs CUCTEMA
CUHCIIEHUS

Komuporanue texcroB. Komuporka ASCII. OgnoGaliTHbie KogupoBku. CTaHmapT
UNICODE. Kommposka UTF-8. Omnpenenenne wWHGOPMAIMOHHOTO 0O0BEMA

TEKCTOBBIX COOOLLIEHUN

2.6

2.7

2.8

2.9

KomupoBanue n3o0paxenuii. Onenka nHGOPMAIMOHHOTO 00bEMa TpaguuecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U FJIY6I/IH€ KOOAWpOBaHUA LBETA. HBGTOBBIC
monenu. KomupoBanue 3Byka. OneHka HH(GOPMALMOHHOIO 00BbEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPCTU3ALUU U PA3PAAHOCTH KOJUPOBAHUA

Anrebpa noruku. IloHsaTtue BbicKa3biBaHMsA. Bpicka3biBaTenbHble (OPMBI
(npeaukatel). KBaHTOpHI Cyl11eCTBOBAaHUS M BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jloruueckue BbIpaKEHUS.
Jlornueckue ToxxaecTsa. Jlornyeckue onepanyuy 1 onepanyuy HaJ MHOXECTBAMH.
3aKkoHbl anreOpbpl JIOTUKU. OKBHUBAJEHTHBIE MpPeoOpa3oBaHUs JIOTMUYECKUX
BBIpa)KEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

Jlormueckue (GyHKIUU. 3aBUCHUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTMUECKUX
(GyHKIUH OT KOJTMYECTBa apryMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BBIPaKEHHUH

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_Ie HCTUHHOCTHU

Jlornueckue »sIeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoenne cxeM Ha JTOTMYECKHMX 3JIEMEHTAaxX IO
3aITaHHOMY JIOTHYECKOMY BBIPQXCHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHHS TI0

JIOTUYECKOM cXeMe

2.10

2.11

Mogenn u wmopenupoBanue. llenn MopenupoBaHus. ANEKBAaTHOCTbH MOJIEIH
MOJIETTUPYEMOMY OOBEKTY WM mporieccy. DopManu3aius IpUuKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToB MOACTUPOBAHUS B BUJIE, YIOOHOM JUISI BOCIIPUSTUS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXEeMBbI, TAOIUIBL, TPAdUKH).

[IpeacraBnenue 1enbIX 4YHCENl B NaMsATH KomibioTepa. OrpaHUYEeHHOCTh
JUana3oHa 4YHcell MPH OTrPaHUYEHHWU KOJIMYecTBa paspsnoB. llepemonnenue
paspsnHOl ceTku. be33HakoBbie M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JOTIOJTHUTEIBHBIN KO/ OTPULIATEIIbHBIX YHCET.

[ToGutoBbIe JOrMuyeckue onepanuu. Jlorndeckuii, apupMeTHUeCKUil U

nukmnueckuit  casuru. [lludpoBanne ¢ moOMOIIBI0 MOOUTOBOW  Omepaluu




2.12

2.13

2.14

«uckinouaromiee I

[IpencraBiacHue BEIECTBEHHBIX YHCEN B NMaMATH KOMIIBIOTEpA. 3Ha4aulas 4acTb
U NopsAoK uMcia. Jluama3oH 3Ha4eHMM BeLIECTBEHHBIX uMcen. I[IpoGiembl
XPAHEHUS BEIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsaaoB. BelnonHeHue omnepanuii ¢ BEIIECTBEHHBIMH YHCIAMM, HAKOIUICHHE

onoOoK IIpH BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadoB C MOMOIIBIO
MaTpUll CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTH. Peuienue
AITOPUTMUYECKUX 3aJad, CBSA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTUMAJIBHOTO MYTH MEXIY BepIIMHAMU Tpada, ompeaeneHUEe KOJINYeCTBa
pa3IMYHBIX NyTeH MEX]Iy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma aepesa.
[IpencraBnenne apupmMeTHYECKNX BBHIPAKECHUN B BUIE AepeBa. Vcmonbp3oBaHue

rpadoB U 1epeBLEB IPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ MoJHON nHpopManuen. [loctpoenue aepesa
nepebopa BapUaHTOB, ONUCAHHE CTPATETMH WUIPbl B Tabiu4yHOU dopme.

BLII/II‘pLIIJ_IHI)Ie W NPOUTPLINIHBIC TO3UITAN. Breiur PBINIHBIC CTPATCTUN

CpeI[CTBa HCKYCCTBECHHOI'O HHTCIIJICKTA. I/II[GHTI/I(I)I/IKB.LII/IH n IIOUCK
I/I306pa)I(GHI/II>’I, paciio3HaBaHUEC JIUII. Hcnons3oBaHne METOIOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa1011114x cucremax. Mcronp3oBaHrue METOIOB HCKYCCTBECHHOI'O

WHTEJUIEKTa B poOoToTexHuke. MIHTepHeT Bemiel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOIPaMMHUPOBAHHE

3.1

dopManuzanus MOHATHA aIropuTMa. MammHa TerOpHHTa Kak YHHBEpCaJbHas

MOJEJb BEIUMCICHUMN

3.2

OneHka CIOXKHOCTH BbIUMCIeHMH. Bpemst paboTel M 00BEM HCIONB3yeMOi
maMsATH, MX 3aBUCHUMOCTh OT pa3Mepa MCXOIHBIX JaHHbIX. OleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJMHOMHAJIBHON
cinoxHoctd. IlepeGopHble anroputmbl. IlpuMepsl pa3IUYHBIX AITOPUTMOB

peICHUA OHHOﬁ 3aa4u, KOTOPbIC UMCIOT Pa3JIMUHYIO CIIOKHOCTH

3.3

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB pabOThl MPOCTEHIINX aAITOPUTMOB
yIIpaBJICHUs] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNropuTMoB. OmnpexneneHue

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

3.4

AnroputmMbl  00pabOTKM HATypajlbHBIX YHCEN, 3alMCAHHBIX B TO3UIIMOHHBIX
cHUCTeMaX CYHMCICHMS: pa3OMeHHe 3alucu 4YMcia Ha OTAeNbHbIe LUQPBHI,
HaxXOXJICHHE CYMMbl W TPOU3BENCHMS LHU(p, HAXOXKICHHE MaKCUMaJIbHOU

(MUHUMATBLHOM ) IU(PHI.




[IpencraBnenue uyucina B BUAE HaOopa MPOCTBIX COMHOMKUTENEH. ANroputM
OBICTPOTrO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIMaNa3oHe

C TIOMOILIBIO AJITOPUTMA «perieTo IparocheHa

3.5

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

3.6

S3eik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tumbsl gaHHBIX:
L[EJIOYUCIICHHBIE, BEUICCTBEHHbIE, CHMBOJbHBIC, JOrMueckue. BerBieHus.
Cnoxusie ycnoBus. Lukmisl ¢ yenoBueM. L{UKIbI 110 IEpeMEHHOM.

OO6paboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M TBOMYHBIC (aMIIbI.
daiinoBsle mepeMeHHble ((aitioBbie ykazatenu). UteHue u3 ¢aiina. 3anuch B
(aii.

Pazbuenue 3amaun Ha moa3anauu. [logmporpaMmer (TpotieAypsl U PYHKITHH).

Hcnonp30Banne CTaHAAPTHON OMOIMOTEKH SI3bIKA IPOTPAMMHUPOBAHUS

3.7

Pexypcus. PekypcuBHble mpoueaypbl U (yHkuuu. Mcrnonb3oBaHue creka s

oprann3anv pCKypCHBHBIX BbI3SOBOB

3.8

3.9

3.10

UYucnennsle Meroabl. TouHoe M npubnMkEHHOE pelieHus 3afadd. YuciaeHHoe
pellieHre ypaBHEHHMI C MoMolIbl0 Ioa0opa mapamerpa. YuciieHHbIE METObI
peleHusl ypaBHEHMi: MeToJ mepedopa, MeETOJ| TOJOBUHHOIO JIEJNEHUS.
[IpuOnmxE€HHOE BBIUMCIIEHHE JUIMH KPHUBBIX. Bpluncienue miomanei ¢uryp c
MTOMOIUIBI0 YUCJIEHHBIX METOJIOB (METOJ HPSIMOYTOJIbHUKOB, METOJ Tpameryii).
ITouck wmakcumyma (MUHUMyYMa) QYHKUIUMH OJHOW IEPEeMEHHOM MET0/I0M

ITOJIOBUHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM  S3BIKa
MIPOrPaMMHUPOBAHUS ISl 00paOOTKH CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: HO}ICLIéT KOJIMYECTBA IIOSABJICHHU CHMBOJIA B CTPOKE,
pazOueHne CTPOKM Ha CJIOBa IO MPOOETbHBIM CHUMBOJAM, MOUCK TMOJCTPOKH
BHYTpU JaHHOW CTPOKH, 3aMEHa HaWIEHHOW MOJCTPOKHM Ha JPYTYIO CTPOKY.
I'eneparst Bcex CJIOB B HEKOTOpPOM ani(haBUTE, YIOBIETBOPSIOUINX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCJIEOOBATEIBHOCTH  4Wcel. BperuucieHne  00O0OIIEHHBIX
XapaKTepUCTHK JJIEMEHTOB MacCHBa WJIM YHUCIOBOM IOCIEA0BAaTEIbHOCTH
(CyMMBI, TPOU3BEACHUS, CPEIHEr0 apuPMETHYECKOr0, MHUHUMAIBHOTO U
MaKCUMaJbHOTO 3JEMEHTOB, KOJUYECTBA JJIEMEHTOB, YAOBIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHENHBI TOMCK 3aJlaHHOTO 3HAYEHUS B MAacCHUBE.
AJroput™Mbel paboOTHI C 3JIEMEHTAaMU MacCHUBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTHPOBKAa OJHOMEPHOIO MaccuBa. [IpocTble METOABI COPTUPOBKHU
(MeTon my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKa BcTaBkamu). CopTHpOBKa
ciusaueM. beictpas coptupoBka maccuBa (amroput™m QuickSort). JIBonuHbIi

IIOMCK B OTCOPTHUPOBAHHOM MAaCCHBC




3.11

3.12

3.13

JIByMepHBIE MacCMBBI (MaTpHUIbl). ANTOPUTMBI 00pPaOOTKH  JBYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 3aJaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAaCCHUBE, BBIUMCICHHE MAaKCUMyMa
(MMHHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, II€PECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE = MAacCHUBBI,  OTOOpakeHUs).  XdII-TaOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS JJIS 33JAHHOTO TEKCTa

Crexku. AHaIN3 TPaBWIBHOCTH CKOOOYHOTO  BBIpAXEHUSA. Bbrumcienue
apu(METHYECKOTO BBIPa)KEHU S, 3alIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepezm. Hcnonb3oBanue oucpcan il BpCMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha rpadax. IlocTpoeHHMe MHHHMAJIBHOTO OCTOBHOTO JIepeBa
B3BELLICHHOI'O CBA3HOTO HEOPMEHTUPOBAaHHOro rpada. KoauuecTBo pa3inuyHbIX
nyTeil MeX 1y BepIIMHAMU OPUEHTHPOBAHHOTO ALMKIMYECKOro Ipada. AIropurm
JlerkcTphl

HepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOMUYHBIE
(bunapusie) nepeBbs. IlocTpoeHuwe nepeBa i 3aJlaHHOTO apU(METHUECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMsl 006xoja aepesa. Vcrnonb3oBaHue cTeka u
ouepenu ans o0Xoja aepena

JluHaMHUYeCKOe IPOrpaMMHUPOBAHNE KAK METOJ PELIEHUS 33a4 C COXPaHEHUEM
IIPOMEXKYTOUYHBIX PE3YylbTaTOB. 3aJauH, PEMIAEMbIE C IIOMOIIBIO JUHAMUYECKOTO
MIPOrpaMMHUPOBAHHUS: BBIUMCICHUE PEKYPCUBHBIX (QYHKIUH, MOJCYET KOJIUYECTBA

BAapuWaHTOB, 3ala4v OIITUMU3alIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIINU3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TMOAXO/A.

Wukancynsuus, Hacae10BaHue, MoJIMMophu3M
WudopmaninoHHbIe TEXHOIOTHH

Ananu3 naHHblX. OCHOBHBIE 3a/laud  aHaJIM3a JaHHBIX: MPOTHO3MPOBAHUE,
Kiaccuukanus, Kiactepusauus, aHaau3 oTkiIoHeHuH. IlocnemoBarenbHOCTH
perieHus 3a/1a4y aHaM3a JaHHBIX: cOOp MEePBUYHBIX JAHHBIX, OYUCTKA M OIEHKA
KauecTBa JaHHBIX, BBIOOp M (WIM) TOCTPOEHUE MOJAETH, MpeodpazoBaHUE
JAHHBIX, BU3YyalIM3alMs JAaHHBIX, MHTEpIpeTanus pe3ynbTraroB. [IporpamMMHbie
cpenctBa u HMHTepHeT-cepBHUCH Uil OO0pabOTKM W MPEICTaBICHUS JaHHBIX.

Bonwmme nanabie. MammaHOE 00yueHne

4.2

AHanu3 JNaHHBIX C TIOMOIIBIO JJCKTPOHHBIX TaONWIl. BBIUUCIEHHWE CYMMBI,
cpenHero  apudMETUYECKOro, HAWMOOJbIIEro  (HAaWMMEHBIIETO)  3HAYCHUS

nuanazoHa. Breramcnenue kod(pduIMEHTa KOPpENsIUH JBYX pSJIOB JaHHBIX.




[TocTpoeHne cTOMOYATHIX, JMHEHYATHIX W KPYroBbIX amarpamm. l[loctpoeHue
rpadukoB ¢pyHkui. [Tonbop TUHUM TpeHIIA, pelIeHUe 3a/1a4 IPOTHO3UPOBAHUS.

Pemenne 3aJla4 OIITUMH3AallMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_I

4.3

Juckperuzanust HOpH  MaTeMaTHYECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MopenupoBanue JABWXKEHHS. MojenupoBaHiue OHOJOTHYECKUX
cucteM. MaremaTuueckue MOAEIM B OKOHOMHKE. BblunciuTenbHbIE
SKCHEpUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. Meron
HAaUMEHBIIMX KBaApaToB. OlEHKAa YHUCIOBBIX MapaMeTPOB MOJEIUPYEMBIX
O0OBEKTOB M TMPOIECCOB. BoccTaHOBIEHME 3aBUCHMOCTEH IO pe3yibTaTaMm

OKCIICPUMCHTA

4.4

4.5

4.6

BepostHOCTHBIE MOJEIH. Metonrsl Momnre-Kapio. HMurtanmmonnoe

MojienpoBanue. CHCTEMBI MaCCOBOTO O0CTYKUBAHHSI

TabnuanbIe (pensuoOHHBIC) 0a3bl TaHHBIX. TabmuIa — IPECTaBICHUE CBEICHUI
00 oxHoTHHHBIX 00BekTax. Ilone, 3amuce. Kmrou tabmuuel. Pabota ¢ roroBoit
0a30i naHHbIX. 3amonHeHne 0a3bl AaHHBIX. [IoMCK, copTHpOBKa M (UIBTpanus
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C MapamMeTpaMu.
Brrancisiemble nosis B 3anpocax.

Mmuorotabnuunbie 0a3bl JaHHBIX. TUIBI CBs3ed Mexay TaOnuiamu. BHemHui
kio4. [lemocTHOCTh 6a3bl JaHHBIX. 3aMpPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX
TexctoBblii mpoueccop. CpencrtBa MMOMCKa W aBTO3aMEHbl B TEKCTOBOM
nporieccope. CTpyKTypHUpOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKHU, OTJIaBJICHHUE.
[IpaBuna wUUTUPOBAaHUS HUCTOYHUKOB H OdopMiIeHHS OuOIMorpapuueckux

CCBIJIIOK




YYEBHO-METOINYECKOE OBECIIEYEHHUE
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HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

VB LIOK, ®UITN






		2026-09-24T20:38:30+0400
	Шинкарева М.А.




