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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriryOoa€éHHBIH YPOBEHb) HA YPOBHE CPEIHETrO
oOmiero oOpa3oBaHus pa3pab0TaHa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEeTro
oOpazoBanus, npeacraBieHHbx B ®I'OC COO, a Takxke denepaibHOl padoueit
IPOrpamMMbl BOCIIUTAHHUS.

[IporpaMmma mo wuHpopMaTHKe AT MPEACTABICHUE O IIeNAX, OOIIe
CTpaTernd OOy4YeHHs,, BOCIMTAaHUS U Pa3BUTHUS OOYyYaIOLIUXCS CpPEACTBAMU
yuebHoro mpeamera «MHpopmaruka» Ha yriryOJEéHHOM YypOBHE, YCTaHABIIMBAET
00s3aTeNbHOE IpEeIMETHOE coJiep KaHue, pea1yCcMaTpUBaET ero
CTPYKTYPUPOBAHHE IO pa3jeiiaM U TeMaM Kypca, ONpEAeIIIeT pacipeIeICeHUE ero
1o kjaccaMm (rojam u3y4yeHus), Ja€T NPUMEpPHOE pachpe/ieleHue y4eOHbIX 4YacoB
N0 TEMAaTUYECKUM pa3JeliaM Kypca U  PEKOMEHIyeMylo (IPUMEPHYIO)
IIOCJIEIOBATENBHOCTh ~ HMX  M3Y4YEHMS C  Y4ETOM  MEKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBf3€H, JIOTMKM Y4eOHOro Ipolecca, BO3pPAaCTHBIX
O0COOEHHOCTEHN 00yJarouXCsl.

[TporpamMma 1o uH(pOpMaTHKE ONpeeseT KOTUUECTBEHHbIE U KaueCTBEHHbBIE
XapaKTepUCTUKU Y4eOHOTo MarepHasa JIjs KaXJ0ro rojia U3yuyeHus, B TOM YHUCIIE
JUISL COZIEPKATENIBHOIO HAIOJHEHUs pPa3sHOro BHJA KOHTPOJIA (IPOMEXYTOUHOU
aTTeCTallH oOyyJarouuxcs, BCEPOCCUMCKUX MIPOBEPOUHBIX pabor,
rocyJapCTBEHHOW UTOrOBOM arrectanuu). [Iporpamma no nHpopMaTuke sIBIsIETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Yy4eOHUKOB,
NIOYPOYHOTO IJIAHUPOBAHUS KypCa YUHUTEIIEM.

NudopmaTtuka B cpegHem oO1ieM o0pa30BaHUU OTPAKAET:

CYIIHOCTh HMH(MOPMATUKM KaK HAYYHOM JUCHUIUIMHBL, H3y4darouleu
3aKOHOMEPHOCTH MPOTEKaHUsI U BO3MOKHOCTH aBTOMAaTHU3aIMU WH(DOPMAIIMOHHBIX
IPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TpPUMEHEHHs  WHOOPMATHKU, TPEXKAE  BCETrO
MH(OpPMAIMOHHBIE TEXHOJOTUH, YIPABICHUE U COIIMAIBHYIO CPEpY;

MEXIUCIUIUIMHAPHBIN ~ Xapakrep HWHQOpMAaTUKU U HUHPOPMALMOHHOU
NEATEIbHOCTH.

Kypc uHbopMaTuku a5 ypoBHS CpeaHEro 00IIero oO0pa3oBaHUs SBISECTCS
3aBEpUIAIOIINM 3TallOM HEMPEpPHIBHONW TMOATOTOBKH OOydYalomuXxcsi B 00iacTu
uHDOPMATUKA U HUH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMUpaeTcs
Ha cojiep)KaHue Kypca MH(OPMATHUKU YPOBHS OCHOBHOIO OOIIEro oOpa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  MpPUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPETalni0 U 0000IIeHNe
ATOTO OIBITA.



PesynbraTthl  yrayOaeHHOTO ypOBHS HM3y4eHHS y4eOHOTO mpeaMmera
«Madopmatukay OpHEHTHPOBAHBI HAa TIOJYYCHHE KOMIICTCHTHOCTECH IS
nocJyeaytomniei npodeccuoHaaIbHON neaTenbHOCTH. OHHM BKITIOUYAIOT B CEOS:

OBJIaJICHUE KJIIOYEBBIMH TOHITHUSAMU U 3aKOHOMEPHOCTSMHU, PACIO3HABAHHE
COOTBETCTBYIOIIIMX WM  TPU3HAKOB UM  B3aUMOCBSI3€H,  CIOCOOHOCTh
JIEMOHCTPUPOBATH PA3JIMUHbBIC TOAXO/IbI K U3YUECHHIO SBJICHUM;

YMEHHE peliaTh THUIOBBIE MPAKTUYECKHUE U TEOPETUYECKUE 3ajayu,
XapaKTepHbIE ISl UCTIOJIB30BaHMs METO/I0B U HHCTPYMEHTapHs JaHHOTO Y4eOHOTO
npeaMeTa;

HaJIM4ME TPEJCTABICHUN O JIaHHOM Y4eOHOM TMIpEeJMETe Kak IIeJIOCTHOM
TEOpUU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3AX CO CMEXKHBIMU 00JaCTIMU
3HAHUM.

B pamkax yriny0na€HHOTO ypoBHsI u3yueHUs MHMOpMATHKU 00ecreuynBaeTCs
1[eJICHANPABJICHHAs] TIOJIFOTOBKA OOYYarONIMXCs K MPOJIOJDKEHUIO 00pa3oBaHUS B
OpraHu3aiusax  nOpodeccuoHadbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEMOCPEJACTBEHHO CBS3AaHHBIM C IU(PPOBBIMH TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs O€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBI M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIC H
MalIMHHOE OOy4YeHUEe, TMPOMBINIJICHHBIM WHTEPHET BEIICH, WCKYCCTBEHHBIN
WHTEJJIEKT, TEXHOJOTUM OECHpOBOJHOM CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TEXHOJIOTUU, CHUCTEMbI paCIpe/eIEHHOTO peecTpa, TEXHOJIOTUU BHUPTYyadbHOW U
JIOTIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHasi 1enb u3yudeHusi yuyeOHoro mpeamera «WudopmaTuka» Ha
yriyONEHHOM ypOBHE CpeaHero oOmiero oOpa3oBaHus — OOECIeUYCHHE
JaTbHEUIIET0 Pa3BUTHS WH(MOPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocs, ero
TOTOBHOCTH K JKM3HHU B YCJIOBHUSIX pa3BHBAIOLIErocss HHHOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTalolIeil KOHKYpPEHIMHU Ha pBIHKE Tpylaa. B CBA3M C ATUM H3yyeHUE
uHpopmatuku B 10—11 xmaccax goMKHO 00€CTICUUTD:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHUMaHUU POJU
uHpopmatuku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(hOpPMHPOBAHHOCTh YMEHHUM pa3ian4arh (akThl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh UX CBS3b C KPUTEPUSMH OIEHUBAHUA U CBS3b
KPUTEPHUEB C ONPEACIEHHON CUCTEMOM IIEHHOCTEM, MPOBEPSITH HA IOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;

cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTM Ha W3Hb 4YeJIOBEKa B OOIIECTBE, IMOHUMAHWE COIHMAIBHOTO,
HKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOTO, HOPHUAMYECKOr0, MPUPOIHOTO,



PrOHOMHUYECKOTO,  MEIUIMHCKOTO U  (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIMOHHBIX TEXHOJIOTHIA;

NPUHATHE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(OPMAIMOHHBIX TEXHOJIOTUH,
OCO3HAHME OTBETCTBEHHOCTH JIFOZCH, BOBICUYEHHBIX B CO3JJaHUE U MCIOJIb30BAHKE
MH(POPMALIMOHHBIX CUCTEM, PACIIPOCTPAHEHUE UH(POPMALIHY;

CO3/IaHHE€ YCIIOBUH JUIS Pa3BUTHS HABBIKOB y4e€OHOW, MPOEKTHOH, Hay4yHO-
MCCJIEI0OBATENBECKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALIMHM OOYYarOIUXCS K
CaMOPa3BUTHIO.

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

Pasznen «LludgpoBasi rpamMoOTHOCTH» TOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHMsI, BKJIHOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
ceTu VIHTepHET W WCIOJIb30BAHHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue OCHOBbI HH(pOPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIA anmapaT WH()OPMATUKH, BOIMPOCHl KOJIUPOBAHUS HWH(MOpMaLUH,
U3MepeHuss MHOOPMAIIMOHHOTO 00BbEMa JIaHHBIX, OCHOBBI aJreOphl JIOTUKH U
KOMITBIOTEPHOI'O MOJAEIINPOBAHUSI.

Paznen «AJaropurMbl M NPOrpaMMHMpPOBAHHE)» HAIPaBJICH HA pa3BUTHE
AITOPUTMHYECKOTO MBILIUICHHUS], pa3pad0TKy aJITOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(GbopMUpOBaHKE HABBIKOB peali3alliyd MPOrpaMM Ha S3bIKax MPOrpaMMHpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
IpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 3aja4ax aHaIM3a
JAHHBIX, UCIOJb30BAaHUIO 0a3 JaHHBIX U JJIEKTPOHHBIX TaOJULl JJS PEIICHHUs
NPUKJIAIHBIX 337a4.

B npuBenénHoMm nanee coaepxanHuu ydyeOHoro npeamera «ubopmaTukay
KYPCUBOM  BBIJICICHBl JIOMOJIHUTEIbHbIE TEMbI, KOTOpbIE HE BXOJAT B
00s3aTEeNbHYIO TPOrpaMMy OOyUEHHUsI, HO MOTYT ObITh MPEIOKEHBI I U3yUYECHUS
OTJEJIbHBIM MOTUBHUPOBAHHBIM M CITIOCOOHBIM 00YYaIOIIUMCH.

VYrinyOnéHHbli  ypoBEHb U3y4Y€HHUS HH(POPMATUKM pPEKOMEHAyeTcs IUis
TEXHOJIOTUYECKOTO0  MpO(uUisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
MHPOPMALMOHHYIO C(epbl AEATEIbHOCTU. YTIIyOJIEHHBI ypOBEHb H3y4YEHUs
uH(GOPMATUKHA OOECIIEUNBAET: MOATOTOBKY OOy4YarOIIMXCs, OPUCHTHPOBAHHBIX Ha
CHELMATBHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHMM M HHXXEHEPHBIE
CHELUATbHOCTH, YYacTHE B IPOEKTHONM W MCCIEI0BATEIbCKON NIESITEIbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HAIpPABICHUSMU OTpacid HH(OPMALMOHHO-



KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, TOJATOTOBKY K YYaCTHIO B OJIUMITHA/IAX U Cllade
EnuHoro rocymapcTBEHHOTO 3K3aMeHa 1Mo HH()OpMaTHKE.

[TocnemoBaTeTbHOCTh M3YYEHHUS TEM B Tpeaerax OJHOTO Trojaa OO0yYeHHs
MOXXET OBITh HM3MCHEHA II0 YCMOTPCHHMIO YYHMTENIS NpPH IIOJTOTOBKE paboucit
IIPOrPaMMBI U TIOYPOYHOTO TIJITAHUPOBAHMSL.

OO11ee ynCiIo YacoB, pEeKOMEHAOBAHHBIX ISl U3ydeHHst HHPopMaTUku — 236
yacoB: B 10 kmacce — 102 gyacoB (3 yaca B Henenmwo), B 11 knacce — 134 gacoB (4
gyaca B HEJICIIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Hu¢posBasi rpaMOTHOCTH

TpeOoBaHusT TEXHUKM O€30MAaCHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMHU HU(PPOBOTO OKPY>KEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJroBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
oMOIIbI0 MIUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMOi 1OCTYN K MaMsITH.

OCHOBHBIE  TEHACHUMU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TEXHOJIOTHM.
[TapaitenbHbie BBIYHCIICHUS. MHoromnpouneccopHsie CUCTEMBI.
CynepkoMmnbloTepbl. PacnipenenéHHble BRIYUCIUTENBHBIE CUCTEMBI M 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcerpoenHuslie KOMITBEOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEC TPOU3BOJICTBA.

[IporpammHOe oOecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Bubl
IpPOrpaMMHOr0o o0ecnedeHus: U MX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoWcTB. [lapamienbHoe mporpaMMUpOBaHUE.
CuctemMHoe mnporpamMmHoe oOecrieyeHue. OrnepalliOHHbIE CHCTEMBI. Y THIIWTHI.
HpaiiBeppl  ycTpouctB. MHCTasiuuss W JEUMHCTAULALUSA  HPOrPAMMHOIO
oOecreyeHusl.

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

[Iporpammuoe obecnieuenue. JIuneH3upoBanue MpPOrpaMMHOTO 00eCTICUeHHUSI
u 1udpoBeix pecypcoB. IlpompuerapHoe u  CBOOOJHOE MPOTPAMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
obecrieueHuss U 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOIaTeNnbCcTBOM Poccuiickorn @enepaniiy 3a HEMPABOMEPHOE MCIOJIb30BAHUE
IPOrpaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[IpUHIUIIBI TOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CereBbie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. IIpoToKoIIbI
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ moMomiblo Macok nonacereid. CereBoe
agMuUHUCTpUpOBaHue. [loilyyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanmuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHXKCHUS
MTaKETOB.

Buast  pestensHoctTh B cetw  Uurtepner. CepBuchl  HMHTepHeTa.
['eonnopMaImoOHHBIE CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWJIBHBIX TEIC(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBiisi, OPOHUPOBAHUE OMIIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEpBUCHI M yCIyrd. CoLMaTbHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aUMOJEWUCTBUS UM oOMeHa naHHbIMU. CeTeBoil
ATUKET: NpaBHja NOBEAEHUS B KubOepmpocTpaHcTBe. [IpobieMa moasmHHOCTH
nosyueHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTENbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHONOrMi. OOume mpodyieMbl 3aliuThl
uHpopManuu ©  HH(popmanMoHHOW  Oe3omacHocTH. CpenacTBa  3alUTHI
UHpOpMallMl B KOMIIbIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX
uH(popManMoHHbIX cucTemax. IIpaBoBoe oOecneueHne UHGOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIIMATBEHOW MHPOpMAIUK, XpaHSIIeHCs Ha MEPCOHATBHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe 00ecreyeHrue U CrocoObl
OOppOBI C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXuBa
uH(popmanuu. PezepBHoe konuposanue. [TaponbHas 3ammTa apxusa.

MudpoBanue naHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIE IIHQPHI.
[udper npoctoii 3amensl. [ludp Leszaps. [udp Bwuxkenepa. Anroputm
mdposanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanusie u 3HaHus. MHQOpMaloHHbIE Mpolecchl B MPUPOJE,
TEXHHUKE U OOILECTBE.

HenpepriBHbIE M JAMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocThb
JUCKpEeTU3aluy MH(popManuu, NpeAHa3HAYEHHOW Mg XpaHEeHWs, Nepelayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBouuHoe KOAupoBaHHWE. PaBHOMEpHbIE M  HEpPaBHOMEPHBIE  KOBIL.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPaBHOMEPHBIX KOOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOHOB C IMOMOUIBIO
nepeBa. EnvHMIIBI U3MEepeHHs KonuecTBa nHPopMauuu. AndaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHCEN B
NO3ULIMOHHON cucTteMe cuMciieHns. CBOWCTBAa MO3WLMOHHOM 3alUCH  YHWCHa:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCIa HA OCHOBAHUE CHUCTEMBbI
CUMCJICHUA. AJITOPUTM IIEPEBOAA LIEJIOT0 Yucia U3 P-M4YHON CHCTEMBI CYUCIICHHUS B
JECATHUUHYIO. AJITOPUTM MepeBoja KOHEUHOW P-udHON npoOM B AECATUYHYIO.
ANTOpUTM NEpeBOJa LIEJIOT0 YHUCIA M3 AECATUYHOW CHCTEMbl CUUCIEeHHs B P-
nunyto. [lepeBon KoHeyHOW JecsATUUHON Apodbu B P-munyro. JIBomunas,
BOCBMEpHUYHAs U IIECTHAALATEPUYHAS CUCTEMBI CUMCIICHUS, CBSA3b MEXKIY HUMHU.



Apudmernueckre ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUWA. TpondHas
YPaBHOBEIIEHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OmnoGaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koauposka UTF-8. Omnpenenenue HH(POPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  m3oOpaxkenuit. OueHka  uHQOpMAMOHHOTO  00BEMa
rpaUYeCKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHUuH U TITyOnHe KOIUPOBaHUS I[BETA.
[IBetoBbie Monenu. BektopHoe komupoBaHue. Dopmartbl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
MIPY 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. IloHsiTue BbICKa3biBaHUs. Bpicka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOnHWIBI MCTUHHOCTH. Jlornueckue BBIpaKEHUS.
Jlornueckne Tto)kaecTtBa. JlOKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbI anreOpbl JIOTMKUA. DKBUBAJICHTHBIE NPEOOpa30BaHUs JIOTHYECKHUX
BBIpaKCHUU. JIornueckue ypaBHEHUsI U CUCTEMbI YPABHEHUH.

Jlornyeckue ¢GyHKIUUA. 3aBUCUMOCTbh KOJMYECTBA BO3MOKHBIX JIOTUYECKHUX
GyHKIUN OT KOIMYeCTBa apryMeHTOB. [1oIHbBIE CUCTEMBI JIOTHYECKUX (PYHKITUM.

Kanonnueckne  QopMbl  jormueckux  BbipaxkeHuil.  CoBepIlIEHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, QJITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UCTHHHOCTH.

Jlormyeckue »s1eMEHTBI B cocTaBe KommbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIliCh JIOTUYECKOTO BBIPAXKEHUS I10
JIOTUYECKOM CXEME.

[IpencraBiienrie LENbIX YKMCEN B MHaMATH KoMibioTepa. OrpaHUYE€HHOCTH
JVana3oHa 4YHUCEel NpH OrpaHWYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIE JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIIMA
JIOTIOJTHUTEINILHBIN KOJI OTPULIATEIbHBIX YUCEI.

[TobutoBbie normdeckue omnepamuu. Jlormdeckuii, apupMeTUUECKHH W
nukinyeckuii  capurn.  [lludpoBanue ¢ moMompbIO MOOUTOBOW — OmEparuu
«uckmmoyaroniee NI .

[IpencraBiieHrEe BELIECTBEHHBIX YKMCEN B IMaMATH KOMIBIOTEpA. 3HAyYaILas
4acTh U MOPSAIOK urcia. Jlmana3oH 3HAYEHWH BEMIECTBEHHBIX 4ucen. [IpoOmembl
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BeinosiHEHME omnepannii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThI MPOCTEHIINX aIrOPUTMOB
YOPABJICHHUS] HCIOIHUTEISIMU M BBIYMCIUATENBHBIX alropurmoB. OrnpeaeneHue
MCXOJIHBIX JJAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET 1aTh TPEOYEeMbIi pe3yJibTar.

Oranbel penieHusl 3aaad Ha KommbloTepe. MHCTpyMEHTalIbHBIE CPEACTBA:
TPAHCIATOP, OTJIATUUK, TpoGUIMpoBIIMK. KoMmumismus u UHTepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WurerpupoBanHas cpena pa3paboTku. Meroabl OTIAIKA IPOrpamM.
Hcnonb3oBanue TpaccupoBouHbIX Tabmui. OTiagounbiii BbiBOA. [lomarosoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUIN IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JaHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIbHbBIE, JIOTMUECKHE. BeTBiieHus.
Cnoxnble ycnoBus. Iluknel ¢ ycimoBueM. [lUKiael 1O IEpEMEHHOM.
B3auMo3aMeHsI€EMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapmaHT ULHUKIIA.
CocTraBneHue IUKIAa C HUCHOJIb30BAaHUEM 3apaHee ONpENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIOKyMEHTHpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHUEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKLIMH JUJIS1 IOJIB30BATEIIS.

Anroput™Mbl 00pabOTKU HATypasIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucd 4Yucia Ha OTAeNbHble LHUQPHI,
HaxXOXXJEHUE CYMMbl W TIpou3BeldeHUs UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHON) TUDPHI.

HaxoaeHue Bcex NMpOCTBIX YHMCEN B 33JlaHHOM auanasoHe. [Ipeacrasienue
yucia B BUJe HA0Opa MPOCTHIX COMHOXKUTENENH. AJIITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

O6paboTka JaHHBIX, XpaHAIUXcs B aiiiax. TekCToBbIC U IBOMYHBIC (Paiiibl.
daitnoBbie TIepeMeHHBbIE ((aiioBbie ykazaTtenu). Urenwe u3 (aitna. 3anuck B
daii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mporeayphl U GYyHKIIUH).
Pexypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpolenypbl U
¢bynkuuu. Mcrionb3oBaHue cTeka sl OpraHu3aliid PEKyPCUBHBIX BHI30BOB.

Hcnonp3oBanue CcTaHAApTHOW OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUS.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynpHBINA IPUHIUII IOCTPOEHUS IIPOTPAMM.

Uucnennole Meroabl. TouHoe U NPUOIMKEHHOE pEIIEHUS 3aJayu.
YucneHHble METOBI PELICHHs] YPaBHEHUN: METO] epedopa, METO ]l TIOJIOBUHHOTO
nenenus. [IpuOnmxéHHOe BBIYMCICHUE JJIUH KPUBBIX. BbIuncieHue momaaen
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKIMKM OJHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOT'O JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYyHKIMU  sI3bIKa
POrpaMMHUPOBAHUS JJi1 00paObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paObOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA MOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPU JAaHHOW CTPOKHM, 3aM€Ha HAWJECHHOW IOACTPOKH HA APYIYIO CTPOKY.
['eHepanis Bcex CJIOB B HEKOTOPOM anihaBUTE, YAOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusM. [IpeobpazoBanue ynciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl W TOCIENOBATENBHOCTH 4YMced. BbluncieHue 0000IMEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MAacCHUBa WM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJECHUS, CPEIHEro apu(pMETUYECKOr0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO
ny3bIpbKa, METOJ BbIOOpa, COPTHUpPOBKA BCTaBKamu). COpPTUPOBKA CIHUSHUEM.
beictpas coptupoBka MaccuBa (anroputm QuickSort). J[BouuHBI TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymMepHbIE MacCuBBI (MaTpHUIbl). AJTOPUTMBI OO0paOOTKU JTBYMEPHBIX
MAaCCHBOB: 3aIIOJHEHUE ABYMEPHOIO YHCIOBOTO MACCHBA MO 33JlaHHBIM MIpaBUjIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MaKCUMyMa (MUHUMYMa) U
CYMMBI 53JIEMEHTOB JBYMEPHOTO MaccHBa, IE€PECTAaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun m rpammartukd. CpencrBa TOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnonb3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBBIC
nokyMmeHTel. CHocku, orjaBineHue. KomnexktuBHas paboTa € JTOKyMEHTaMHU.
NHCTpyMEHTBI pelieH3UPOBaHUS B TEKCTOBBIX Mpolneccopax. O0iayHble CEePBUCHI.
Henoas mnepenucka. Pedepar. IlpaBuia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OdopMmieHue crucka JIUTepaTyphbl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOM TEKCTa. TeXHUYECKUE CpeICcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AnHann3 naHHbIX. OCHOBHBIE 33Jja4M aHAjIW3a JAHHBIX: NPOTHO3UPOBAHMUE,
KJIaccUpUKalus, KiacTepusalus, aHanmu3 oTkioHeHuil. IlocnegoBarenbHOCTH
peleHus 3a7ady aHaln3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OUMCTKA M OICHKA
KayecTBa JaHHBIX, BHIOOP W/WIIM MOCTPOEHUE MOJENH, MPeoOpa3oBaHUE NaHHBIX,
BHU3yalU3alMs TaHHBIX, HHTEPIPETALMS pe3ysbTaToB. [IporpammHubie cpeacTBa u



UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBICHUs JaHHBIX. bombIine naHHbIE.
Mamnnnoe o0y4yenue. HTeNIeKTyanbHbli aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHET0 apuU(PMETHUECKOTr0, HANOOJIBIIErO (HAMMEHBUIET0) 3HAUEHHS IUaIa30Ha.
Breruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB JaHHbIX. lloctpoeHue
CTOJOYATHIX, JMHEWYATBIX W KpyroBbiX auarpamm. lloctpoenue rpaduxos
byuxiuii. [Togbop auHMM TpeH A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIeHUE YpaBHEHHM € TOMOUIbI0 TOJ0O0pa MapameTpa.
OnTuMu3anys Kak MOKWCK HAWIyYIIEero peuieHus B 3aJlaHHbIX yciaoBusX. Llemesas
¢yHkius, orpaHudyeHus. JlokaibHble M T100aJbHBII MHHMMYMBI LIE€JIE€BOU
¢yHkuuu. Pemenue 3a1ay oNTUMHA3AUU C TOMOUIBIO 3JIEKTPOHHBIX TaOIULL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

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

Anroputmbl  cxkatust JnaHHbIXx. AsnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANTrOpUTMBI CKAaTHSl JAHHBIX C MOTEPSMH. Y MEHBIICHUE
rIIyOuHBI KoupoBaHus 11BeTa. OCHOBHBIC Uen anroputMmoB cxatus JPEG, MP3.

CkopocTh Tmepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHHU IepeJayud  OT
MH(POPMAITMOHHOTO 00BbEMA JTaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpudunHbI
BO3HUKHOBEHHUS OMMUOOK TIpU Tepenade JaHHbIX. KoJbl, MO3BOJISIONINE
oOHapy>XUBaTh W HUCIPABJIATh ONMIMOKH, BO3HUKAIONIME TPH TMepenaye TaHHBIX.
Paccrosinne Xsommunra. KogupoBanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrempl. KoMIOHEHTBI cuUCTEMBI M HX B3auMojaelcTBue. CHCTEMHBIN
ahdekrt. YnpapneHue kak nHGopMalMoHHbIi nponecc. OOpaTHas CBs3b.

Mopenn u monenupoBanue. Llens MoaenrpoBanus. COOTBETCTBHE MOJAEIH
MOJEIUPYEMOMY OOBEKTY WJIU TMPOIIECCy, Meu MoaenupoBanus. dDopmanusarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienne pe3yiabTaTOB MOJICIMPOBAHUS B BHUJIE, YAOOHOM s
BOCIIpUATHS yeioBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padbi. OcHoBHble noHsTHS. Bunel rpados. Onucanue rpagoB ¢ MOMOIIBIO
MATpUL] CMEKHOCTH, BECOBBIX MATpPUIL, CIHUCKOB CMEXHOCTH. PemeHune
AITOPUTMUYECKUX 3a/a4, CBSI3aHHBIX C aHanu3oM rpadoB (MOCTpOECHHE
ONTUMAJIBHOTO MYTH MEXIy BepuIMHamMu rpada, OmpelerIeHue KOoJuyecTBa
Pa3IMYHBIX IYTEHM MEXAY BEPIIMHAMU OPHUEHTUPOBAHHOIO ALMKIAYECKOIrO

rpada).



HepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoObl 00xoma mepena.
[IpencraBnenne apupMEeTHUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UTPbI
JIBYX UTPOKOB C MoJHOW mHpopManueid. [Toctpoenne nepesa nepedbopa BapuaHTOB,
ONKMCAHKWE CTPATErHH UTPhl B TAOIMUHON (opme. BBIUrphIIIHbIE U TPOUTPHILITHBIE
MO3UILINU. BBIMTPBILIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHI MAIIMHHOIO IMEPEBOAA U
pacnio3HaBaHus YCTHOW pedn. KorHuTHBHBIE cepBUCHL. MmeHTH]HKaAIs u OUCK
U300paKEHUH, pacrio3HaBaHHE T Camoobyuatommuecs CUCTEMBI.
W cKyCCTBEHHBIM MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosib30BaHHE METOJIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aronMx cucreMax. Vcrnosib3oBaHHE METOJOB
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. [lepcnekTuBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYAJIbHBIX cucTeM. HelipoHHbIe ceTu.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

dopManuzanus ~ HOHATHS — anropurma.  MammHa  TeropuHra — Kak
YHUBEpCcaJIbHas MOZENb BeruncieHui. Teznc Yépua—TwvropuHra.

OueHka CIIOKHOCTH BbIUKCIEHUN. BpeMs paboTel U 00BEM HCHONB3YyEMOM
naMaTh, WX 3aBUCUMOCTb OT pa3Mepa HUCXOJIHbIX JaHHbIX. OlleHka
ACUMIITOTHYECKOW  CIIOKHOCTH ~aJrOPUTMOB. AJTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHoctd. Ilepebopubie anroputmbl. IlpuMepsl pa3iaMyHBIX —aJITOPUTMOB
peleHns OQHOM 3a/1a4i, KOTOPBIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C MOMOIIBI aJITOpPUTMA
«pemiero DparocheHar.

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

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

Creku. AHamM3 MPaBUIBHOCTH CKOOOYHOIO BbIpaXKEHMs. Bbluucienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aMMCAHHOTO B MOCT(PUKCHOM opMme.

Ouepenu. Mcnosnp3oBanue ouepenn Juisi BpeMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBSA3HOTO HEOpUeHTUpoBaHHOro rpada. KomamuecTBo paziuyHbIX
nyTel MeXay BeplUIMHAMU OPUEHTHPOBAHHOIO allMKIMYECKOro rpada. AJroputm
JIeWKCTpHL.

HepeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOUUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIe anroputMbl o0xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepenu 1yt 00X0/1a JepeBa.

JIlnHamMu4eckoe NpPOrpaMMHMpPOBAHME KaK METOJX pEIIeHUs 3axad  C
COXPaHEHUEM MPOMEXYTOUHBIX PE3yJbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO



JTUHAMUAYECKOTO TPOTPAMMHUPOBAHUS: BBIUHUCICHUE PEKYPCUBHBIX (YHKIIUAMH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIUH.

[TonsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUUA. OOBEKTHI U
kjaccbl. CBOMCTBa U METONbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynanus, HacieJoBaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoextupoBanue wuHTepdeiica
noib3oBatens. Vcnoyib30BaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB A
MOCTpOEHUsI HHTEpdeiica.

O630p  s3pIkOB  mporpammupoBaHus.  [lomstme o  mapamurmax
IPOrpaMMUPOBAHMUSL.

NupopmanuoHHbIe TEXHOJIOIUH

OTanbl  KOMIIBIOTEPHO-MAaTEMATHYECKOTO  MOJCIUPOBAHUS:  IOCTAHOBKA
3alayu, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
HKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOAEIUPOBAHUS.

JuckpeTusanuss TpU MaTEeMAaTHYECKOM MOJIEIUPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogaenupoBanue BHKEHHS. MojenupoBaHie  OHOJOTMYECKHUX
cucteM. MaremaTtuueckue  MOAEIM B DKOHOMHKE.  BblUnCIUTENbHbBIC
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJIbTaTOB SKCIEpUMEHTAa. MeToJ HauMEHBIIUX KBaJIPaToOB.
OuneHka 4YHCIOBBIX NApaMEeTPOB MOJIEIHUPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBineHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM SKCIIEPUMEHTA.

BepostHocteie  momenu.  Metoasl Monte-Kapno.  Mmuranmonnoe
MoienrpoBaHue. CUCTEMbBI MaCCOBOTO OOCITY KMBaHMSL.

Tabnuunble (pensiuMoHHBbIE) Oa3bl JNaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBIX 0OBekTax. Iloie, 3amuch. Kimrou Tabmunel. Padora c
roToBOM 0a30if naHHBIX. 3amojHeHWe O0a3bl JaHHBIX. [loWICK, COpPTUpOBKA U
bunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY JTaHHBIX. 3alPOCHI C MMapaMeTpamu.
Brruuciisiemsie 1o B 3arpocax.

MHorotabiuunbie 0a3bl JaHHBIX. THUIBI CBSI3eM MexAy TaOaulamH.
Buenmnuit kintou. [enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTaOJIMYHBIM 0a3am
JTAHHBIX.

NuTeprer-nnpuiioxkenus. [loHaTre o cepBepHON U KIMEHTCKOM YaCTAX CaWTA.
TexHOoNmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI S3bIKA
HTML wu kackamubix Tabmuiy ctuiert (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

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

BBoa n300pakeHUil ¢ HCMONB30BAHUEM PA3IMYHBIX IUPPOBBIX YCTPOWUCTB
(uudpoBbIX (PoToanmapaTroB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYTUX



ycTpoiictB). ['paduueckuii penakrop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHsI — IIBETA.
ObecuBeunBaHue I1BETHBIX u300paxenuil. Perymb. PabGora ¢ obmactsamu.
OUIbTPHI.

MHuorocoiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaisbl.
Coxpanenne BbiaeneHHoW oOnactu. [lonroroBka mimocTpanuii s BeO-CaluTOB.
AHUMUPOBAaHHBIE U300PAKEHUSI.

Bekrtopnass rpaduka. IlpumutuBbl. M3MeHeHue mOpsIKa 3SJIEMEHTOB.
BelpaBHuBanue, pacnpenencnue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOIBI  TOCTPOEHUST M PENAKTUPOBAHMUS TPEXMEPHBIX  MOJETEH.
Cerounble Mmonemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHHUS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilondarue o BupTyaiabHOU
PEaIbHOCTH U JOTIOJHEHHOM PEaJIbHOCTH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX OpHUEHTAIMM, TMO3UTUBHBIX BHYTPEHHUX
yOeKJACHUN, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHUMCKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OMbITA JESITEILHOCTH B IPOIIECCEe
peanu3anuu  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HAalpaBJICHUN
BOCIIUTATEILHOU JESITEIHLHOCTH.

B pesynbraTte wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyuaromierocs OyayT copMHpPOBaHBI CIEAYIOUINE JTUYHOCTHBIC
pEe3yJIbTATHI:

1) rpaxxaaHCKOro BOCIIMTAHMS:

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, yBaXKeHUE
3aKOHa U TPaBOMOpPsAJKa,  COOJIIOJICHHME  OCHOBOMOJIAralIMX  HOPM
UH(OPMAITMOHHOTO MpaBa U HHOOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMK TI0 COIMAIBHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHONIIEHUE K UCTOPHUUECKOMY HACIEAUI0, TOCTUKEHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTUSIX, TOHUMaHUE 3HaYCHUSI HHOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOUYasl JCTETUKY HAy4yHOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH PA3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAITMOHHBIX TEXHOJIOTUH;

5) pu3nYecKoro BOCIUTAHUS:

chOpMHPOBAHHOCTh  370POBOTO W Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHONIIEHUS K CBOEMY 3JIOPOBBIO, B TOM 4YHCIE 3a CYET



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

6) TPy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHUBHOW JI€ATENbHOCTH TEXHOJIOTMYECKOM M COIUaIbHOM
HaIPaBJICHHOCTU, CIOCOOHOCTh MHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHHO
BEITIOJTHATH TaKyIO ICSITEIIbHOCTS;

uHTEepec K cdepaM TPOPECCHOHATBHON ACATENBHOCTH, CBS3aHHBIM C
WH()OPMATUKON, MPOTpaMMUPOBAHUEM M HMHPOPMALUOHHBIMU TEXHOJIOTHIMH,
OCHOBAHHBIMU Ha JOCTIKEHUAX HAYKH WHOOPMATUKA U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBeplIaTh OCO3HAHHBIM BBIOOp Oyaymiedl npodeccun u
peann30BBIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TH4eCKOr0 BOCIIMTAHMS:

OCO3HAHHE TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTed HuX
permeHus, B TOM YHCI€ C Yy4€TOM BO3MOXKHOCTEH WH(OpMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH, IOCTHKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOH MPaKTHUKH, 32 CUET MIOHUMAHUS POJIH WH(OPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB U UHOOPMAITMOHHBIX TEXHOJIOTHM B YCIOBHSAX
1idpoBoit TpaHchopMaIIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHE IIEHHOCTU HAYYHOW JIeATEITbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO AEATEIHPHOCTh HHINBHUIyAIBHO U B TPYIITIE.

B mporecce A0CTWKEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaAMMBI
no wHPOpPMATUKE Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

CaMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aIanTHUPOBATBCI K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIIOYAIOIICH CTpeMJIEHHWE K JIOCTHKCHUIO 1EeTU U
yCcrnexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh YMOILIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 MPU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIINX CITIOCOOHOCTh BHICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSABIISTh UHTEPEC U pa3peliaTh KOH(IUKTHI.



METANIPEJMETHBIE PE3YJIBTATBI

B pesynbraTte wu3ydenus HHPOPMATUKH HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOydarwomierocss OyayT copMupoBaHbl MeTanpeaMETHbIC
pEe3yJbTaThl, OTPAXKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX JEHCTBUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4e€OHbIE JEUCTBUS, KOMMYHUKATUBHbIC
yHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYISATUBHBIE YHUBEpCAJIbHBbIC Y4YcOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE 1eiiCTBUSA

1) 6a30Bble JOoruvyecKune JaeMcTBUSI:

CaMOCTOATENLHO  (QOpMYyJNIHMpOBaTH W aKTyaJM3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHbIA MPU3HAK WJIM OCHOBAaHMS [IJIi CPaBHEHWS,
KJ1accupuKauu U 0000IIeHHUS;

ONpENENATh LENH JIEATEIIbHOCTH, 33JaBaTh MapaMEeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI C YUETOM aHaIM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUI AEATEIbHOCTH;

KOOPAMHUPOBATh U  BBHINOJHATH pabOTy B  YCIOBUAX  PEABHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh HABBIKAMU YYEOHO-HCCIIEI0BATEIHCKON M TPOCKTHOM JIESITEIIHLHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TTOMCKY METOJIOB PEIIECHHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3JIMYHBIX METOJ0B MO3HAHHS;

OCYILECTBJISITh PA3JIMYHBIE BUJABI JIESITEIIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HaHUS, €ro MHTEPNpETAlNU, MPeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3TUYHBIX
y4EOHBIX CHUTyallusX, B TOM YHCJI€ TPU CO3JaHUU Y4YEOHBIX U COILMAIbHBIX
MPOEKTOB;

dbopMHUpOBaTh HAYYHBIN TUI MBINLJICHUS, BIAJETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh W (OpMyJIUpOBaTh COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOM
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;



BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyallM3UpOBaTh 3ajauy,
BBIIBUTATh TUNOTE3y €€ pelIeHHs, HaXOAWTh apTryMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP:)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHMWs 3aJaud Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh LEJIEHAIIPABICHHBIM MOUCK IEPEHOCa CPENCTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh TNEPEHOCUTh 3HAHUS B IO3HABATEJIBHYIO M NPAKTHUUYECKYIO 00jacTu
KU3HEIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA U3 Pa3HBIX YUEOHBIX MPEIMETOB;

BBIIBUTaTh HOBBIE HJIE€W, NpeUlaraTh OPUTMHANbHBIE MOJAXOAbl M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOIYCKAIOIIKE albTePHATUBHBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIMH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJISITH ~ I[OWUCK,  aHallu3, CUCTEMaTU3alHul |
MHTEPIIPETALNIO HH()OPMALIUK PA3TUYHBIX BUAOB U (OPM IPEICTABICHUS;

CO3/1aBaTh TEKCThl B pa3IMYHbIX (opmarax ¢ y4€TOM Ha3HAuYCHUs
uHpopMauu U 1EJNEeBOM  ayJIUTOpUM, BbBIOMpas ONTUMAIbHYIO (GopMy
MPEICTABIICHUS U BU3yaJIU3al1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpMalnuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHI B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBI, PECypcocOepeKeHMs, TMPaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJaJIeTh ~ HAaBBIKAMH  pAclO3HABaHWA W 3aIUTHl  HWH(pOpMaIHH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbIe el CTBUSA

1) o61eHme:

OCYIIECTBISATH KOMMYHHUKAILIUU BO BCeX cdepax KU3HHU;

pacmo3HaBaTh HEBepOAJTbHBIE CpeACTBAa OOIIEHWS, MMOHMMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyalluil |
CMSATYATh KOH(JIUKTHI;

BJIaACTH pas3sIn9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHﬂ,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(bJ'II/IKTHBIe CUTyalmu,



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK) TOYKY 3PEHHUSI C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJACTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

MIOHUMAaTh M MCIIOJIB30BaTh MPEUMYILECTBA KOMAHIHOWM M WHIUBUIYaJTbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAk JOT0O YJICHA KOJUIEKTUBA,

IPUHUMATh 1€MW COBMECTHOM  JEATEIBbHOCTH, OPraHU30BbIBATH U
KOOPJMHUPOBATh JEHCTBUS MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKAOTO YYaCTHUKA KOMAaHIbI B
oOIINiA pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

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

OCYIIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3JIMYHBIX
CUTYyalUsX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryasitTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUSA

1) camoopranuszanms:

CaMOCTOATENIBHO OCYILECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3a/laul B 00pa30oBaTEbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITENIbHO ~ COCTaBJISITh IUIAH pELIEHUS NpodsieMbl € Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOT0 MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
3a peLICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMHU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJ€Th  HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENIBHBIX MPOLECCOB, HMX pPE3YyJbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHM IJsi OICHKH CUTYalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBhl APYIMX IIPH AHAINU3E pe3yJIbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAJINU3E pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

B npouecce u3yuenus kypca MHGOpPMATHKU YIiIyOJI€HHOro ypoBHS 6 10
Knacce oOydalomuMmucs OyAyT  JOCTUTHYTHl — CIEOYIOIIME  IPEIMETHbIE
pE3yNbTaTHI:

BJIQJICHUE TPEICTaBICHUSIMH O PO WHGOPMAIMM U CBSA3AHHBIX C HEH
IPOIECCOB B TPHUPOJIE, TEXHUKE M OOIIECTBE, MOHATUAMU «HUHDOpMAIHS,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTbI  CHCTEMBD»,
«cuCTeMHBIN A PeKT», «MHDOPMAITMOHHAS CHCTEMAY, «CUCTEMAa YIIPABICHUS»;

BJaJICHHE METOJaMU TMoucka uHpopmanuu B cetd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(POPMAIIHIO, TOYICHHYIO U3 ceTH VHTepHET;

YMEHHE XapaKTepu30BaTh OOJbIIME JaHHBIE, TPUBOAUTH PHUMEPHI
UCTOYHUKOB MX TOJy4YeHHMs] W  HAlpaBJICHHUs HUCIOJIb30BaHUS, YMEHUE
KJIACCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHajdu3a JaHHBIX (MPOTHO3MPOBAHUE,
KJIacCU(pUKaIus, KJIaCTepU3aIlns, aHaM3 OTKJIOHCHHIA), NOHUMATh
MOCIIEI0BATEIHLHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX TaHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JAHHBIX, BU3yalIU3allysl JaHHBIX, HHTEPIPETAUs pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPONCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX M MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHHE HaBbIKaMHU pabOThl C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecrmeueHus s pelieHus ydeOHBIX 3aJad 1o
BBIOpaHHOH crienuanu3anuy;

HaJIMYUE NPEJCTaBICHUNA O KOMIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMIIAX OPTaHU3ALNUN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUIAX pa3pabOTKu M (HYHKIMOHUPOBAHHUS WHTEPHET-
IIPUIIOKEHUM;



MOHMUMAaHUE Yrpo3 HMHPOPMAIMOHHON  OE30MaCHOCTH, WCIOJIb30BAHKE
METOJIOB M CPEIACTB MPOTHUBOACHCTBHUS OSTUM yrpo3aM, COOJIOJICHUE Mep
0€30MacHOCTH, TPEAOTBPAIIAIOIIUX HE3AKOHHOE PAaCIPOCTPAHCHUE MEPCOHAIBHBIX
JTAHHBIX, COOJIIO/IEHNE TPeOOBAaHUM TEXHUKU 0€30MaCHOCTU U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIIOHEHTaMH ITU(POBOTO OKPY>KEHHUS, TOHUMaHKE
MPABOBBIX OCHOB HCIIOJb30BAaHUS KOMIBIOTEPHBIX MporpamMm, 0a3 AaHHBIX U
paboTel B ceTh HTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIOB AUCKPETU3ALUU pA3JIMYHBIX BHJIOB
uHoOpMaIuU, YyMEHUE ONpelNesiTh HMHPOPMALUOHHBI OO0BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aIuH,
YMEHHE ONpEeAeisaTh CPEAHIO CKOPOCTh MEpelauyd JaHHBIX, OICHUBATh
W3MEHECHHE BPEMEHM Iepefayu MpU HU3MEHEHWU HHOOPMALMOHHOTO 00bEMa
JIAHHBIX M XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHHE HUCIOJIb30BaTh MPU PELICHUH 33/1a4 CBOMCTBA MO3UIIMOHHOW 3alUCH
Yyucell, aJITOPUTMA TTOCTPOCHHUS 3alIUCH YKCIa B TTO3UIIMOHHOW CUCTEME CUUCIICHUS
C 3aJJaHHBIM OCHOBAaHHMEM M MOCTPOEHHUS YMCIa MO CTPOKE, COJEpKallel 3amuch
ATOTO 4YHUCJa B TMO3UIMOHHOW CHUCTEME CYHUCJIEHHUS C 3aJaHHbIM OCHOBAHUEM,
yMEHHUE BBIMOIHATh apU(PMETHUYECKUE OIepalid B TMO3UIIMOHHBIX CHCTEMax
CUUCIICHUS;

YMEHHE BBIMOJHITh MPEOOpPa30BaHUs JIOTHUYECKUX BBIPAKEHUN, HCIOIB3YS
3aKOHBI aiareOphl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAKCHUE B
JU3BIOHKTUBHOW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIie
WCTUHHOCTH, HWCCJENI0BAaTh OOJACTh MCTHHHOCTU BBICKA3BIBAHHS, COACPIKAIIETO
MEPEMEHHBIE, PEIIATh HECIIOKHBIE JIOTHYECKHE YPABHEHUS U CUCTEMbI YPABHEHU;

NOHMMaHuEe O0a30BbIX AJIrOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHpopMaruu (3amuch 4YMCesl B MO3UIIMOHHOM CHUCTEME CUMCIICHUS, HaXOXICHUE
BCEX MPOCTHIX YKCEN B 3aJJaHHOM JIMara3oHe, 00paboTka MHOTOPA3PSAHBIX EITBIX
YyuCell, aHAJIU3 CUMBOJIBHBIX CTPOK U APYTHX), AITOPUTMOB MOUCKA U COPTUPOBKH,
YMEHHE ONpPEACNISITh CI0KHOCTh M3y4aeMbIX B Kypce O0a30BBIX aJIrOPUTMOB
(cymMmMuUpOBaHHUE DJIEMEHTOB MacCHBa, COPTUPOBKA MaccuBa, TNepeOOpHbIE
aJITOPUTMBI, IBOMYHBIA TIOUCK) U MPUBOJUTH MPUMEPHl HECKOJBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTH JJIsl PEIIEHUS OJHOU 3a/1a4u;

BJIaJICHUE YHUBEPCAIBHBIM SI3bIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHUs MU O O0a30BBIX THUMaX JaHHBIX U
CTPYKTYypaX MJaHHBIX, YMEHHME HCIOJIb30BaTb OCHOBHBIC  YIIPABISIOLIUE
KOHCTPYKIIMM, YMEHHE OCYIIECTBISTh aHadu3 MPEAJIOKEHHOW MpPOrpaMMBbl:
OTIPEICIISITh PE3YNBTATHl PA0OTHI MPOTPAMMEBI MPHU 33JaHHBIX MCXOJIHBIX JTAHHBIX,
ONpEeNENATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO IOJY4YEHUE YKA3aHHBIX



pE3yIbTaTOB, BBIABIATH JAaHHBIC, KOTOPhIE MOTYT MPHUBECTH K OMMUOKE B padoTe
pOrpamMmbl, (HOPMYIUPOBATH MPEIIOKEHHUS 10 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

YMEHHE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPAlMOHHBIE MaTEPUAJIbl C UCIIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJUIIBI JIJIsi aHAJIW3a, TPEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCIEHHE  CYMMBbI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHHUs, MOAOOp JUHUU TPEHJIA, PEIlCHUE
3aJlay MPOTHO3UPOBAHMUS).

B npouecce u3yueHus kypca MH(GOPMATHKU YIiIyOJE€HHOrO ypoBHS 6 11
Knacce oOyyarommmucs OyAyT  JOCTUTHYTBHI — CIEAYIOIIHME  MPEIMETHbIC
pEe3yJIbTATHI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KObI, JIOMYCKAIOIIME OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KObI), HCIOJIB30BaTh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYI0 BO3MOXHYIO CPEIHIOIO
JUIMHY COOOIIEHMUS] TIPH HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPHUHIIUITHI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE peliaTh aJrOpuTMUUECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyn  MOCTPOEHUS ONTUMAJILHOTO TYTH MEXKAY BeplIMHaMHu Tpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTEed  MEXAY  BEpIIMHAMHU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHE HCIOIb30BaTh JACPEBhS MPH
aHaMM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAXEHUMN, TTPU PEIICHUU 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI 0 33JJaHHOMY aJITOPUTMY, pa3padaThiBaTh U OOOCHOBBIBATH BHIMTPHINTHYIO
CTPaTEruio UrpPhl;

yMEHUE pa3pabaThiBaTh W pEaTU30BBIBATH B BHJE MPOrpaMm 0a3oBbIe
aJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3IUYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HA JUAINA30H UX BO3MOXHBIX 3HAYCHUW, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPHI JJaHHBIX (CIHUCKH, CIIOBApU, CTEKU, OUEPEIH, IEPEBDH),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI 1T 00paOOTKM YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIB30BaTh MPU pa3pabOTKe MporpamMm OHUOIMOTEKU
NOANPOTpaMM, 3HaTh (DYHKIIMOHAJIbHBIE BO3MOKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HUCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie MporpaMMHUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

yMEHHE CO37aBaTh BeO-CTPaHULIBI,



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax JdaHHBIX, WX CTPYKTYpe,
CpeICcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJH30BaTh TaOIMYHBIC
(pensauroHHbIe) 0a3bl JAHHBIX (COCTABIAThH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY M TOWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYyIO 0a3y
JTAHHBIX ) M CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTHICCKHUE MOJICIH JIIS aHaIN3a
O0OBEKTOB W TIPOIECCOB: (OPMYTUPOBATH IIEh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 pe3yJbTaTOB, IIOJYYCHHBIX B XOJIE MOJCIUPOBAaHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TPOIECCY, MPEACTABIAThH
pe3yabTaThl MOJCIUPOBAHUS B HATJISIIHOM BUJIE;

yMEHHE OpraHW30BBIBATH JUYHOC HWH()OPMAIMOHHOE MPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, TOHUMaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIIEKTa B Pa3IUYHBIX O0JIACTSX,
HaJIMYME TIPEICTABICHUH O Kpyre perraeMbiX 3a7ad MAaIIMHHOTO OOyYeHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALUKA ¥ TPOTHO3MPOBAHUSA) HAIUYUE TPEJCTABICHUI
00  WCMONB30BAaHUU  HMHPOPMALNMUOHHBIX  TEXHOJOTHMH B Pa3IUYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanvecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (uudposbie)
Ne o/ Kontpoabnsie IlpakTuueckue
NpOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
Paznen 1. lu¢gpoBasi rpaMoTHOCTH
11 KomnbroTep - yHUBepcanbHOE YCTPOWCTBO 6
' 00pabOTKU JaHHBIX
1.2 [IporpammHoe obecrieueHne
1.3 KomnbrotepHsie cetu
1.4 HNudopmannonHas 6€301macHOCTh 2
Hroro no pazneny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 per opman 19 2
KOMITBIOTEpE
22 OcHOBBI anreOpsl JIOTUKU 12 1
2.3 Komnerorepnas apupmernka 7 1
Hroro no paszneny 38
Pasznen 3. Allroput™Msel M IpOrpaMMHUpPOBaHHE
3.1 BBenenune B nporpaMMupoBaHue 10 0.5
3.2 BcnomorarenbHble anropuTMbl 2
3.3 YucieHHble METOIBI
34 AAropuT™Mbl 00pabOTKH CHMBOJIBHBIX 3 |

JaHHBIX




3.5 ‘ AnropuTMbI 00pabOTKH MacCHBOB 6 3.5
Hroro no pazgeny 27
Paznen 4. UnopmManmoHHbIe TEXHOJIOTUH
4.1 OOpaboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHann3 Ja”HHBIX 87 2.5
Hroro no pazgeny 13
PesepBHOE Bpemst
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 21




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM nu¢pposbIe
Ne i/m P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
11 Nudopmanus u nHGopManmoHHbIe 10 25
MIPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpoOBaHue
2.1 DJIEMEHTHI TEOPUHU AITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
)3 OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO 16 45
MIpOrpaMMHUPOBAHUS
Hroro no paszneny 50
Pasjnen 3. UndopmannoHHbie TEXHOJIOTHH
31 KoMmnproTepHO-MaTEMaTHUECKOE 14 )
MOJIEJTMPOBAaHUE
3.2 bas3rer qaHHBIX 13 4
3.3 Be0-caiitbl 17 4
34 Komnrelotepnas rpaduka 11 3.5
3.5 3D-monenrpoBaHue 11 3
Uroro no pazgeny 48




Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

18
134

36.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

TpeboBaHus TEXHUKH
0€30I1aCHOCTH U TUTHEHBI IIPU
paboTe ¢ KOMIIBIOTEPAMH U
JAPYTUMH KOMITIOHEHTaMHU

U (HPOBOTO OKPYIKESHUS
[puHIUIBEl pabOTHI
KOMIIBIOTEPOB U KOMITBIOTEPHBIX
CUCTEM

OOMeH TaHHBIMU C TIOMOIIIBIO
muH. KoHTposuiepbl BHENTHUX
YCTPOMCTB

KoaudecTBO 4acoB

KonTposbHbie

Bcero
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3y4YCHUS

01/09

03/09

04/09

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE pecypChl

https://m.edsoo.ru/CDS07FZIH

https://m.edsoo.ru/4P3NA492H

https://m.edsoo0.ru/OYWKB3FCY

ABTOMaTH4YECKOE BELITIOJIHEHHE
MIPOrPaMMBI MPOIIECCOPOM

08/09

https://m.edsoo.ru/Q7PPNKKNJ

OnepartuBHas, IOCTOSIHHAS U
JOJITOBPEMEHHAS [TaMSTh.
KoHnTtposeps! BHEIIHUX
ycrpoucts. [Ipsmoit noctyn k
naMsT{

10/09

https://m.edsoo.ru/OEEPU9XZM

COBpeMCHHBIe KOMITBIOTCPHBIC
TEXHOJIOTNH

ITporpammHuoe obecnieueHue
KOMITBIOTEPOB, KOMIIBIOTEPHBIX

11/09

15/09

https://m.edsoo.ru/ALDEXFUSW

https://m.edsoo.ru/FVO1UDPU4




CUCTEM U MOOUJIBHBIX YCTPONCTB

CucremHoe nporpaMMHOE
obecrieyenne. OnepanuoHHbIC
CHCTEMBI

17/09

https://m.edsoo.ru/40RW2NT20Q

Yrunutel. [{paiBepsl yCTPOUCTB.
[TapannensHoE
[IpOrpaMMHUpPOBaHUE

18/09

https://m.edsoo.ru/6NYUZLBEM

10

11

12

13

14

WNHcTannsuus v JeMHCTaIUTALMS
MIPOrpaMMHOTO 00ecTIeueHUs

daiinoBbie cucTembl. [IpuHIUIIBI
pa3MelIeHus] 1 UMEHOBaHUS
(haiisIoB B JJOJTOBPEMEHHOM
rmamsity. 111aGmoHbI 1715 onucanus
rpynn ¢aition
3akoHOAaTEIBCTBO Poccuiickoi
denepannu B 06J1aCTH
MIPOrPaMMHOTO OOecTIieueHus U
TaHHBIX

[IpuHUUMIBI TOCTPOEHUS U
anmnapaTHble KOMIIOHEHTBI
KOMITbIOTEpHBIX ceTeil. CeTeBble
MIPOTOKOJIbI

Cetp HHTEpHET

22/09

24/09

25/09

29/09

01/10

https://m.edsoo.ru/FO6KMV9HO

https://m.edsoo.ru/2GG4H5WES

https://m.edsoo.ru/ZSHTK9R2R

https://m.edsoo.ru/UP2LZYRRS

https://m.edsoo.ru/BUKD6H662

15

16

Pasnenenne IP-cetn Ha moaceTn ¢
IIOMOIIBI0 MAaCOK ITOACETEN

CereBoe aIMUHUCTPHUPOBAHHE

02/10

06/10

https://m.edsoo.ru/B85T9GBUN

https://m.edsoo.ru/W9QQKTKUQ

17

Bunbl nestenbHOCTH B ceTH
Wnrepuer. Cepucsl UnTepHera.

08/10

https://m.edsoo.ru/G3N7WU91L




18

['ocynapcTBeHHBIE 2JIEKTPOHHBIE
CEPBUCHI U YCIIYTH

Nudopmannonnas 6€301macHOCTh

09/10

https://m.edsoo.ru/UKKS8RFKUA

19

20

21

22

BpenoHocHbie porpaMMHOE
obecriedeHrne 1 MeTo bl OOPHOBI €
HUM

IIpakTryeckas pabora no Teme
" AHTUBUPYCHBIE TPOrpaMMbl"

Opranu3zanus JUYHOTO apXHUBa
unpopmanuu. PezepBHoe
konupoBanue. [laponbHas
3aIuTa apXuBa

[udppoBanme JaHHBIX

13/10

15/10

16/10

20/10

https://m.edsoo.ru/Z196J96WA

https://m.edsoo.ru/2MUORPFZW

https://m.edso00.ru/3762V5S53

https://m.edsoo.ru/SHBM 1MNPS

23

24

Anroput™m mmdpoBanusi RSA.
Creranorpadus

[IpakTyeckas pabora o Teme
"[ln¢ppoBanue naHHBIX"

22/10

23/10

https://m.edsoo.ru/NONXTMTGC

https://m.edsoo.ru/ WOSDBEAHK

25

WNudopmanus, faHHbIE U 3HAHUS.
WNupopmaiinoHHble Ipo1iecchl B
IIPUPOJIE, TEXHUKE U 00LIeCTBE

05/11

https://m.edsoo.ru/KKHOVPYS8T

26

HenpepbiBHBIC U TUCKPETHBIC
BEJIMYMHBI M CUTHAJIBL.
Heo6xoaumMocTh TUCKpEeTH3auN
UH(pOpMAIIHH, TPEIHA3HAYCHHOH
IUISL XpaHEeHUsl, TIepeiavun 1
00paboTKH B IIU(PPOBBIX
cucTeMax

06/11

https://m.edsoo.ru/1UXPVOKAR

27

JIBOM4YHOE KOIMpPOBAHUE.

10/11

https://m.edsoo.ru/2RN2VP5UY




PaBHOMEpHBIE 1 HEpaBHOMEPHBIE
KoJbl. [lekonupoBanue
COOOIIEHNI, 3aIIMCAHHBIX C
IIOMOUIbIO0 HEPABHOMEPHBIX
KOJIOB

28

29

30

VYcenosue ®ano. [loctpoenne
OJTHO3HAYHO JCKOIUPYEMBIX
KOJIOB C TIOMOIIIBIO AepeBa. ['pad
An. A. Mapkosa

EnuHuIBI N13MEpEHNs KOJTHMYECTBA
nHpopmanuu. AndaBUTHBIN
MOJIXO/I K OIICHKE KOJINYEeCTBA
uHpOpMaIn

CHcTeMBl CUHCICHUS

12/11

13/11

17/11

https://m.edsoo.ru/RSNZPODAM

https://m.edsoo.ru/XT1VEDUDE

https://m.edsoo.ru/SVESV1SFV

31

32

33

34

[TepeBon uuncen U3 oaHOM
CHCTEMBI CUHUCIICHUS B IPYIYIO

Z[BOI/I"IHaH, BOCbMCpHUYHAA U
meCTHAAUATCpUIHAasA CUCTEMbI
CUHCJICHUA, CBA3b MCXKIY HUMU

Z[BOI/I‘lHaH, BOCbMCpHYHAA U
MEeCTHAATATCPpHUIHAA CUCTCMbI
CUHCJICHUA, CBA3b MCXKIAY HUMU

JIBonuHasi, BOCbMEpHUYHAS U

IMEeCTHAATATCPHUIHASA CUCTCMbI
CUHCJICHUA, CBA3b MCXKIY HUMU

19/11

20/11

24/11

26/11

https://m.edsoo.ru/YZOH2ALXL

https://m.edsoo.ru/FO2E2DBV6

https://m.edsoo.ru/IGDVA9SGD

https://m.edsoo.ru/LX92H6UIO

35

Apudmernaeckue ornepanuu B
MO3UIIMOHHBIX CHCTEMAaxX
CUHCJICHHS

27/11

https://m.edsoo.ru/MH6ZNN4 XX




36

37

TpounuHas ypaBHOBeIICHHAS
CUCTEMa CUUCIICHHS

HBOH‘IHO—IL@CHTH‘IH&H cucrema
CUHCJICHUA

01/12

03/12

https://m.edsoo.ru/BJ1Z3E4YS

https://m.edsoo.ru/ W6 YFFD1CM

38

39

40

KonupoBanue TekcToB
PactpoBoe konupoBanue
n300pakeHUI

[IpakTnueckas padbota 1o Teme

" Tuckperusanus rpaguaeckoi
nHpopmarun"

04/12

08/12

10/12

https://m.edsoo.ru/85PJ7KP5T

https://m.edsoo.ru/ZJ1X9S61P

https://m.edsoo.ru/NZE9X44S1

41

[IBeToBbIE MOAENHN. BekTopHOE
KoaupoBanue. @opmarsl (Haitios.
Tpéxmepnas rpaduka.
@®pakranpHas rpadpuka

11/12

https://m.edsoo.ru/9ZTZBZ14]

42

Koauposanue 3Byka. Onenka
nH(pOpMaLMOHHOTO 00BEMA
3BYKOBBIX JAaHHBIX ITPU 3aJaHHBIX
JaCTOTC JUCKPETU3AIUU U
Pa3psIHOCTH KOJUPOBAHUS

15/12

https://m.eds00.ru/CG4SSYIAG

43

44

45

[IpakTnueckas pabota 1o Teme
"Jluckperusarys 3ByKOBOU
uHpopmanun"

OcHOBBI anreOpsl JIOTUKU
Jlornueckue oneparuu. Tabmuibl
HUCTUHHOCTHU

17/12

18/12

22/12

https://m.edsoo.ru/RSQ2WIEUJ

https://m.edsoo.ru/KB7YAOUZR

https://m.edsoo.ru/5YX5UNS75

46

Jlornueckue BbIpaKeHUSI.
Jlornueckue TOXKIECTBA.
JlokazaTenbCTBO JTOrHYECKHUX

24/12

https://m.edsoo.ru/DL66JCDSM




47

48

TOXACCTB C IIOMOIIIBIO Ta6J'II/II_[
WCTHUHHOCTHU

IIpakTryeckas pabora o Teme
«Iloctpoenue n ananu3 TabIULL
HCTUHHOCTHU B TaOJIMYHOM
poreccope»

Jlornueckue onepauuu u
OIepaLuy HaJl MHOKECTBaAMHU

25/12

29/12

https://m.edsoo.ru/5519KL.UH8

https://m.edsoo.ru/UAZ4JF466

49

50

51

Jlornueckue onepanuu u
oleparu HaJl MHOXECTBaAaMU

3aKoHBI aJIreOpbl JIOTHUKY.
OKBMBaJICHTHBIE IPe0OPa30BaHU
JIOTUYECKUX BBIPAKCHUN

Jloruueckue YpaBHCHUA U
CHUCTCMBbI ypaBHCHI/Iﬁ

12/01

14/01

15/01

https://m.edsoo.ru/EQ1D7V7DT

https://m.edsoo.ru/F2ADGUMRA

https://m.edsoo.ru/4LLNS3VNG

52

Jlornueckue GyHKIMU.
3aBUCHMOCTH KOJIMYECTBA
BO3MOJKHEIX JIOTHYECKHX
(GyHKIUH OT KOIUYeCTBa
aprymeHToB. [losHbIE crCTEMBI
JoTu4YecKuX (PyHKIUN

19/01

https://m.edsoo.ru/491 YOOXBS

53

Kanonuueckue Gpopmsl
JIOTUYECKUX BBIPAKEHUH.
CoBepliieHHBIE TU3BIOHKTHBHBIE
U KOHBbIOHKTUBHBIE HOPMAJIbHBIE
(bopMBI, ATOPUTMBI KX
MOCTPOEHHMSI 110 TabIIHIIe
HUCTUHHOCTHU

21/01

https://m.edsoo.ru/FUSISBD59




54

55

Jlornueckue 371€MEHThI B COCTaBe
KOMITbIOTEpa

Tpurrep. Cymmarop.
MHoropa3psiHblii CyMMaTop

22/01

26/01

https://m.edsoo.ru/FIWVI9VRIM

https://m.edsoo.ru/RFYE1IA1J

56

[TocTpoeHue cxem Ha JIOTHYECKUX
3JIEMEHTaX. 3alKCh JOTUYECKOIO
BBIPAKECHMS 110 JIOTUYECKOU
cxeme

28/01

https://m.edsoo.ru/BC2CBFQZU

57

58

59

60

61

62

Mukpocxembl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBieHue HeIbIX YUCEN B
MaMsTH KOMIIbIOTEPA.
OrpaHu4eHHOCTb luana3zoHa
YHUCCII TP OIrpaHUYICHUN
KOJIMYECTBA Pa3psI0B.
[TepenonHenune pa3psaaHON CETKU

be33nakoBbie U 3HAKOBBIE
aHHbIE. 3HAKOBLIN OUT.
JIBOMYHBIN JIOTTOJIHUTEIbHBIN KOJI
OTPHUIATEIBbHBIX YUCET

[ToburtoBsIe TOTHYECKHE
onepauuu. Jlornueckui,
apu(pMETUUECKUN U IUKITMYECKUI
CIBUTH

[u¢poBanue ¢ TOMOIILIO
noOUTOBOM onepanuu
«uckmouaroniee UJIH»

[IpencraBnenue u XxpaHeHHE B

29/01

02/02

04/02

05/02

09/02

11/02

https://m.edsoo.ru/G6GAVB3D0

https://m.edsoo.ru/IXILLRUSZU4

https://m.edsoo.ru/OFZEI3VFR

https://m.edsoo.ru/YFPSYSUSW

https://m.edsoo.ru/HGUFCRDKS

https://m.edsoo.ru/8OKOOKD1F




63

64

IMaMATH KOMIIBOTEPA
BCIICCTBCHHBIX YHUCCII

Brinonnenue onepanuii ¢
BELIECTBEHHBIMU YHCIIAMH,
HAKOIUIEHHE OIIMOOK MPH
BBIYHCIICHUSX

[IpakTuyeckas pabora o Teme
«M3ydeHue mopaspsaHOro
MAalIMHHOTO TPEICTABICHHUS
LEJIBIX M BELIECTBEHHBIX YHCEID

12/02

16/02

https://m.edsoo.ru/531773CKU

https://m.edsoo.ru/FM003T4J8

65

AHanu3 alropuTMOB .DTaIbl
pelIeHNUs 33a/1a4 Ha KOMIIBIOTEPE.
HHucTpyMeHTallbHBIE CPE/ICTBRA:
TPaAHCIATOP, OTIAAYUK,

PO UITHPOBITUK

18/02

https://m.edsoo.ru/ROT5SRZCM9

66

Cpena mporpaMMUpPOBaHHUS.
Kommwsinys u uaTepriperanus
nporpamMm. BuptyanbHbie
MaluHbl. IHTerpupoBaHHas
cpena pa3paboTku

19/02

https://m.edso0.ru/Q2UVQIJY7

67

MeTo1bl 0TJIaIKU TPOrPaMM.
Tunsl nEpEMEHHBIX B SA3bIKE
IIPOrpPaMMUPOBAHHUS

25/02

https://m.edsoo.ru/MN3HU4FKQ

68

69

O6paboTKa 1eNTbIX YUCE.
O6paboTka BeIeCTBEHHBIX YHCEI
CrnyualiHble U IICEBAOCITYYaliHbIE
yucna Bersinenus. CiioxxHble
yCIIOBUSA

26/02

02/03

https://m.edsoo.ru/D84SSWQGF

https://m.edsoo.ru/PXWZX2CC6




70

71

72

73

Huxkael ¢ ycnoBueM. [{ukisl o
[IEPEMEHHOM.
B3aunmozamensemoctb
Pa3IMYHBIX BUJIOB LIUKJIOB

O6paboTka HaTypaJIbHBIX YHCE C
UCIIOJIh30BAHUEM IIUKIIOB

HaxoxeHne Bcex mpocThIX
qucen B 3aJJaHHOM JTHara3oHe
IIpakTryeckas pabora o Teme
«Pemenue 3a1a4 METOIOM
nepedopay

WNHBapuaHT nukna
JIOKyMeHTHpOBaHUE IPOrpamMm

0.5

04/03

05/03

09/03

11/03

https://m.edsoo.ru/TYOTS5YSQW

https://m.edsoo.ru/CUH84DHHO

https://m.edsoo.ru/KQAFQ6HKQ

https://m.edsoo.ru/VIJHSVDIC

74

75

O0paboTKa JaHHBIX, XPAHSALIIXCS
B (baiinax PazOuenue 3amauu Ha
1o/13a/1a41

Hcnonb3oBanue cTaH1apTHOM
OMOJIMOTEKH A3BIKA
MPOrpaMMHUPOBAHUSI.
Ilonxmrouenne OUOINOTEK
MOAMPOrPaMM CTOPOHHHUX
MIPOU3BOUTENEH

12/03

16/03

https://m.edsoo.ru/9M32A105T

https://m.edsoo.ru/51R9T4MJK

76

77

[Toanporpammsl (pouerypsl U
byHKIIN)

Pexypcus. PexypcuBHble
00BEKTHI ((hpaKTasbl).
PexypcuBHbIE IpOLIEAYPBI U
¢bynkuuu. [Ipaktuyeckas pabora
o TeMe "PexypcuBHbIe

18/03

19/03

https://m.edsoo.ru/QDFZXIZNA

https://m.edsoo.ru/GKZY59X7B




78

MOJNPOTpaMMbI"
MoaynbHBIA TPUHLIKAI
MOCTPOEHUS IPOrpaMM

23/03

https://m.edsoo.ru/MAT4D3MB6

79

UucieHHsle METObI
[IpakTuyeckas pabora 1o Teme
«HucneHHoe peuieHue
YPaBHEHHUID)

25/03

https://m.edsoo.ru/ZAK95AAS5SD

80

81

82

Hcnons3oBanne TUCKpeTH3aLUN
B BBIYMCIIMTCIIBHBIX 3aadax

IIpakTruyeckas pabora o Teme
«ITpubamxEHHOE BBIYUCICHUE
JUIMH KPUBBIX U IIOIIAJeH
buryp»

IIpakTryeckas pabora o Teme
«ITouck Mmakcumyma (MUHUMYyMa)
byHKITUN

26/03

06/04

08/04

https://m.edsoo.ru/7QP541UWR

https://m.edsoo.ru/SH4ENJ7PH

https://m.edsoo.ru/7CM1EQ0SM

83

O6paboTka CUMBOJILHBIX
JTaHHBIX. AJITOPUTMBI 00padOTKH
CHUMBOJIBHBIX CTPOK: OACYET
KOJIMYECTBA MOSABJIEHUI CUMBOJIA
B CTPOKE

09/04

https://m.edsoo.ru/ZK756B10R

84

AnroputMel 06paboTKH
CHUMBOJIbHBIX CTPOK: pa30oneHue
CTPOKH Ha CJIOBa MO MPOOETbHBIM
CHMBOJIaM

13/04

https://m.edsoo.ru/W2Z3JDCC5

85

Anroput™Mel 06paboTKH
CHUMBOJIbHBIX CTPOK: ITOMCK
MTOACTPOKH BHYTPH JAHHOU

15/04

https://m.edsoo.ru/GOOIMIAFEC




86

87

88

89

90

CTPOKH; 3aME€Ha HalJICHHOU
MOJICTPOKH Ha APYTYIO CTPOKY
[TpakTrueckas paboTa Mo Teme
"O6paboTKa CTPOK ¢
HCIIO0JIb30BaHUEM (PYHKITUI
CTaHJAPTHOW OMOJIMOTEKHU s3bIKA
IIporpaMMUpoBaHus”

MaccuBbl U ITOCIEA0BATEILHOCTH
yrcei. O0001EHHbBIE
XapaKTePUCTHKH MacCHBa
[IpakTnyeckas padoTa 1Mo Teme
"3anonHeHue MaccuBa"

CopTupoBKa 0JJHOMEPHOTO
MmaccuBa. [Ipocteie MeTOIbI
coptupoBkH. [IpakTnueckas
pabota no Teme "IIpocTeie
METO/]Ibl COPTUPOBKHU MaccuBa"

JIByMepHbIe MaCCHBbI
(MaTpHuLbl). AITOPUTMBI
00paboTku Matpul Perenue
3aJ]ay aHaJaKM3a JaHHbBIX

CpencrBa TEKCTOBOIO
nporeccopa

0.5

0.5

16/04

20/04

22/04

23/04

27/04

https://m.edsoo.ru/KX48SQDQP

https://m.edsoo.ru/4ITBNNC5B

https://m.edsoo.ru/W53WDCPMQ

https://m.edsoo.ru/XPVCLUAQU

https://m.edsoo.ru/EZ67TWEGZT

91

92

93

KomnsrorepHas BEpCTKa TEKCTa
[IpakTuyeckas pabora o Teme
"BépcTka JOKYMEHTOB C
MaTeMaTHYeCKUMHU GpopMynaMu’

HNHCTpyMEHTHI pelleH3UPOBAHMS

29/04

30/04

04/05

https://m.edsoo.ru/OX4NRRMI9R

https://m.edsoo.ru/2911P5IF7

https://m.edsoo.ru/HVZOMBBZ1




94

95

96

IIpakTryeckas pabora o Teme
"MHOrocTpaHu4HbIE TOKYMEHTHI"

OO6navyHbIe CEPBUCHI.
Komnnekrusnas paborta ¢
nokymenTtamu. [Ipaktuueckas
pabora o Teme "KonnexkruBHas
pabota ¢ rokymeHTamu'"

Awnanu3 ganaeix. bonbmme
JTaHHbBIE

0.5

06/05

07/05

11/05

https://m.edsoo.ru/SKSWK3USV

https://m.edsoo.ru/PSEMOKSFA

https://m.edsoo.ru/SISHO04DY

97

98

99

Marmnnoe oOy4eHue

AHanu3 JaHHBIX C TIOMOIIBIO
AIIEKTPOHHBIX TaOJIUI]
[IpakTuueckas pabota 1o Teme

"AHaau3 JaHHBIX C IIOMOILIO
AJICKTPOHHBIX TaOIUIT"

13/05

14/05

18/05

https://m.edsoo.ru/4QQ6LLF9Z

https://m.edsoo.ru/MPMJ7NWH4

https://m.edsoo.ru/O7PRYQ2YV

100

101

[Toctpoenue rpadukoB GyHKINHA.
[IpakTnueckas pabota 1o Teme
"HarnsgHoe npenacraBieHue
pE3yJIbTaTOB CTATUCTUYECKON
00pabOTKU JaHHBIX B BUJIE
Jyarpamm CpeACTBaMU PENAKTOpa
3JIEKTPOHHBIX TabHI"

JInnum Ttpenna. [Ipaktnueckas

pabota no Teme "Ilonbop nuHNM
TpPEeH1a, IPOTHO3UpOBaHuE"

0.5

0.5

20/05

21/05

https://m.edsoo.ru/BEGWQZJL3

https://m.edsoo.ru/LP48TOLWO

102

[Tox6op mapamerpa.
[IpakTuueckas pabota 1o Teme
"YucneHHoe peleHne ypaBHeHHH

0.5

25/05

https://m.edsoo.ru/HNS13RRJQ




C TIOMOIIBIO MoI00pa mapamerpa”

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

102

21



11 KJIACC

KoaudecTBO 4acoB

Ne Hara DJIeKTpPOHHbIe U (pPOBbIE
n/n Tema ypoka Bcero Konrpoapueie  Ipaxkruueckue u3ydyeHusi oOpa3oBaTe/ibHbIE pecypcChl
padoThI padoThbI

KonunuectBo undopmanuu 1 01/09 https://m.edsoo.ru/CPW6RXX47

2 AJNTOpUTMBI CKaTUs JAHHBIX 1 02/09 https://m.edsoo.ru/1PANRPUFP
Anroput™m Xaddmana 1 04/09 https://m.edsoo.ru/JPTRLQDIF
[IpakTuueckas padbora 1o Teme

4 "CsxaThe TaHHBIX C IIOMOIIBIO 1 1 07/09 https://m.edsoo.ru/87TAFKQO0D
anroputMa Xaddpmana"

5 Anroputm LZW 1 08/09 https://m.edso0o.ru/8X5390JF6
AJTOPUTMBI CKATHS TaHHBIX C
notepsimu. [IpakTuueckas

6 pabota mo Teme "Cikatue 1 0.5 09/09 https://m.edsoo.ru/580KGLIGP
JAHHBIX C MTOTEPSMU (ATOPUTMBI
JPEG, MP3)"
CxopocTh nepeaun JaHHBIX 1 11/09 https://m.edsoo.ru/N60OLKL2PN
[TomexoycToitunBbIie KOMIBI 1 14/09 https://m.edsoo.ru/HA352TYKO

9 HpaKTquCKa’{ padota o Teme 1 1 15/09 https://m.edsoo.ru/4DOSUS5SIS
"[TomexoycroitunBbie KOABI"
Cucrembl. KoMmoHeHTHI
CHUCTEMBI M X B3aUMOJICHCTBHE.
Cucremuslif 3¢ dexr.

10 1 16/09 https://m.edsoo.ru/7ELOJJWA9
Ynpasnenue Kak
MH(OPMAIIMOHHBIN TIPOIIECC.
OOpatHas CBSI3b

11 Mojaenu u MOJIETUPOBaHKUE 1 18/09 https://m.edsoo.ru/3LOSU7KCU




12

13

I'padmr
Pemrenue 3agad ¢ moMOIIbIO
rpagoB

21/09

22/09

https://m.edsoo.ru/SMP12YI114

https://m.edsoo.ru/5087GM4M6

14
15

JepeBbs

OCHOBBI TEOPUH UTP

23/09
25/09

https://m.edsoo.ru/DJIXWQFCMV
https://m.edsoo.ru/RLPOBGPI1A

16

[IpakTuyeckas pabora o Teme
"[lonck BBIMIPBILIHON CTPAaTEruu
B UTpe ¢ MOJIHOHN nHpopmarmen"

28/09

https://m.edsoo.ru/9IL2S0AQS

17

18

Cpe,I[CTBa HCKYCCTBCHHOI'O
HMHTCILJICKTA

[IpakTuueckas pabota mo Teme

"CpencrBa HCKYCCTBEHHOTO
UHTEIeKTa"

29/09

30/09

https://m.edsoo.ru/7PWFWI1T16

https://m.edsoo.ru/HSOPHSFHE

19

dopmanuzaius MOHITUS
anroput™ma. MammnHa TeropuHra
KaK yHUBEpCaJbHas MOJEIb
BblyncieHuil. Tesuc Yépua—
Trropunra

02/10

https://m.edsoo.ru/TS2J4GN9S

20

[IpakTnueckas pabota 1o Teme
"CocraBieHue IPOCTOM
IIPOrpaMMBbl JUIsI MAIIUHBI
Teropunra"

05/10

https://m.edsoo.ru/5S06FMKTSV

21

22

23

Mammna Iocra
HopmanpHsbie anropudmer
Mapxkosa
ANTOpUTMUYECKH

HEpa3pCIINMBIC 3aa1H. 33.,[[3‘-13
octaHoBa. HeBO3MOXKHOCTH

06/10

07/10

09/10

https://m.edsoo.ru/KD8P880OBO

https://m.edsoo.ru/EA2DPC84Y

https://m.edsoo.rt/EMWUEDNR9




24

aBTOMaTHUYECKON OTIaKU
IIpOrpaMm

CI10KHOCTB BBIUMCIIEHUN

12/10

https://m.edsoo.ru/DI2DPE0X0

25

ITouck npocTeIX yKces B
3aJJaHHOM JIMaIa30He C
IIOMOUIBIO AITOPUTMA «PELLIETO
Oparocdenar

13/10

https://m.edsoo.ru/H3J1UQKCS8

26

27

28

[IpakTnueckas padbota 1o Teme
"[Tonck mpoOCTHIX UKCeN B
3aJlaHHOM Juana3oHe”
MHoropaspsiiHble Lieble Yucia,
3aJjauu JJIMHHOM apu(MeTuKu
[IpakTnueckas padbota 1o Teme

"Peann3anusa BLIYUCIEHUI C
MHOTOpPa3psIHbIMA YUCIIaMH"

14/10

16/10

19/10

https://m.edsoo.ru/SN9A7IITV

https://m.edsoo.ru/SFLDAOPS3

https://m.edsoo.ru/JGIPZP98C

29

CrnoBapu (accoluaTuBHbIC
MacCHUBBI, OTOOpaxeHHs ). X31III-
tabnuupl. [loctpoenue
as1(haBUTHO-4aCTOTHOTO CJIOBaps
U1 33JAaHHOTO TEKCTa

20/10

https://m.eds00.ru/TO6DTYWVT

30

[IpakTnueckas pabota 1o Teme
"[locTpoenue angaBuTHO-
4acTOTHOTO CJOBaps AJist
3aJaHHOr0 TeKcTa"

21/10

https://m.edsoo.ru/ WYRSXTHVB

31

AHanm3 TeKkcTa Ha €CTECTBEHHOM
si3pIKe. Brinenenue
IIOCJIEIOBATEILHOCTEH 10
mabsony. PerynspHsie

23/10

https://m.edsoo.ru/YJVBOQBEEG




32

BbIpakeHHs. YacTOTHBINA aHAIN3
[IpakTuyeckas pabora o Teme
"AHaInu3 TEKCTa Ha
€CTECTBEHHOM SI3bIKEe"

06/11

https://m.edsoo.ru/SAFNKXPAL

33

34

35

36

Creku. AHanu3 NpaBUIBHOCTU
CKOOOYHOI'O BBIPAKEHUS

Bbrurcienue apuMeTnaeckoro
BBIPpAXKCHUS, 3AlITMCAHHOIO B
noctukcHoOM hopme

[IpakTuueckas pabota mo Teme
"Brruncinenue apuMeTHIECKOTO
BBIPQKEHUS, 3aITUCAHHOTO B
noctdukcHoi hopme”

Ouepenu. Mcnons3oBanue

oucpean 11 BpEMCHHOI'O
XpaHCHUA NaHHBIX

09/11

10/11

11/11

13/11

https://m.edsoo.ru/UZO06WG180Q

https://m.edsoo.ru/4APHZ53]B

https://m.edsoo.ru/BOY6RWSEC

https://m.edsoo.ru/RFBVQ14T0O

37

[IpakTnueckas pabota 1o Teme
"Ucnonw3oBanue ouepenu"”

16/11

https://m.edsoo.ru/270RH6HKM

38

Jepesbs. Peanusanus nepesa ¢
MTOMOIIIBIO CCBUTOYHBIX CTPYKTYP.
JIBonunbIe (OMHApHBIE) 1EPEBbSI.
[Toctpoenue nepesa mis
3aJJaHHOTO apU(METHIECKOTO
BBIPAXKCHUS

17/11

https://m.edsoo.ru/ WXTKRVSPL

39

[IpakTnueckast pabota 1o Teme
"Mcnonb3oBaHue I€PEBHEB IS
BBIYUCIICHUS apH(PMETHICCKAX
BbIpaXKeHHH"

18/11

https://m.edsoo.ru/4B7IBOLGP




40

41

42

43

PexypcuBHBIC alITOpUTMBI
obxona nepeBa. Mcmonp3oBanue
CTEeKa M o4epean Uil 00Xoaa
nepeBa

PexypcuBHBIC alITOPUTMBI
obxoma aepesa. Vcrnonp3oBanue
CTEeKa M o4epean Uil 00Xoaa
nepeBa

Anroput™msl Ha Tpadax.
[TocTpoeHre MUHHUMATIBHOTO
OCTOBHOTO JIepeBa B3BEIIICHHOTO
CBSI3HOTO HEOPHUEHTUPOBAHHOT'O
rpada

O6xox rpacda B rmybuny. O6xox
rpada B mUpUHY

20/11

23/1

24/11

25/11

https://m.edsoo.ru/IL45K77G4

https://m.edsoo.ru/M8PBJ581K

https://m.edsoo.ru/2ZKXSNEYL

https://m.edsoo.ru/PDOGDKZX5

44

KonnyecTBo pa3nnuHbIX MyTen
MEX/1y BEpIIMHAMU
OpPUEHTUPOBAHHOTO
alMKJINYeCKOro rpaga

27/11

https://m.edsoo.ru/OK5XBLF1B

45

46

47

Anroput™m JlefKCTpHI.

[IpakTryeckas pabora o Teme
"Brunciienue JIUHE
KpaT4alllIero myTyu MEex1y
BepIIMHaMu rpada (anropuTm
HeiixcTpsbr)”

Anroputm ®noiina—Yopamia

30/11

01/12

02/12

https://m.edsoo.ru/CRN45WQ059

https://m.edsoo.ru/OPUC4APCM

https://m.edso0.ru/4T2Y64Y1Y

48

3amauu, pemraeMpie ¢ TOMOIIBIO
JUHAMHYECKOTO

04/12

https://m.edsoo.ru/OBO3M36FA




49

50

51

52

53

MIPOrpaMMHUPOBAHMUS:
BBIUHCJIEHUE PEKYPCHUBHBIX
byHKIUI

[IpakTuueckas pabota 1o Teme
"Beruncienue pekypCcuBHbIX
(GyHKIUH C TOMOIIBIO
JMHAMHYECKOT O
IIporpaMMupoBaHus”

3anaun, pemaeMble ¢ TOMOIIBIO
JUHAMHYECKOTO
MIPOrPaMMHUPOBAHHUS: TOACYET
KOJIMYECTBA BAPUAHTOB

[TpakTrueckas paboTa Mo Teme
"[Toxcuét KonruecTBa
BAapUAHTOB C TTIOMOIIBIO
JTUHAMHYCCKOTO
MporpaMMUpoBaHus"

3&,[[8.‘11/1, pemacMbIC C ITIOMOIIBIO
JAUHaAMHUYCCKOI'O
IporpaMMupOBaHusd: 3aa4U
OIITUMU3 AN

Ilonsatue o nmapagurmMax

nporpammupoBanus. O63op
S3BIKOB IIPOTPAMMHUPOBAHUS

07/12

08/12

09/12

11/12

14/12

https://m.edsoo.ru/I39CZ91D1

https://m.edsoo.ru/N6B4V28X5

https://m.edsoo.ru/TO288GY9B

https://m.edsoo.ru/VMITOV2IU

https://m.edsoo.ru/E8L36V11V

54

TToustue 00 0OBEKTHO-
OPHUEHTHUPOBAHHOM
MPOrpaMMHUPOBAHUH

15/12

https://m.edsoo.ru/XQP3TUBLF

55

O0BexTHI U Ki1accsl. CBolicTBa U
METOIbI OOBEKTOB

16/12

https://m.eds00.ru/6JQJC1GXS




56

57

OOBEKTHO-OPUEHTUPOBAHHBIHN
aHaIn3

[IpakTuueckas pabota 1o Teme
"Mcnonp30BaHuE rOTOBBIX
KJIaCCOB B Iporpamme"

18/12

21/12

https://m.edsoo.ru/LXRDV5535

https://m.edsoo.ru/9UOX7ZSAH

58

Pa3paborka nmporpamMm Ha
OCHOBE O0BEKTHO-
OpPHEHTHPOBAHHOTO MOAX0/Ia

22/12

https://m.edsoo.ru/1PCNI90X2

59

[IpakTnueckas padbora
"PazpaboTka mpocToii
IIPOTPaMMBI C UCTIOIH30BAHUEM
KJ1accoB"

23/12

https://m.edsoo0.ru/OSXBALUVU

60

61

62

Nuxkancymsanus. [Ipaktuaeckas
pabota o Teme "Pa3paboTka
KJIacca, UCTIOJIb3YOIIETO
WHKATCYJISIH"

Hacnenosanwue. [Tonumopduzm

[IpakTnueckas pabota 1o Teme

"Pa3zpaboTka nepapxuu Kjiaccos"

0.5

25/12

28/12

29/12

https://m.edsoo.ru/XWFD3SRL6

https://m.edsoo.ru/3IPHY7VDC

https://m.edsoo.ru/TDEZGXE92

63

64

65

Cpenpl ObICTpOIt pazpaboTKu
nporpamm. IIpoektupoBanue
uHTepdeiica mosb30BaTens
[IpoexTrpoBanue uHTEpdeiica
IIOJIB30BATENIS
Hcnonbp30BaHne TOTOBBIX

yIPaBISEMBIX JIEMEHTOB IS
nmocTpoeHus uurepdeiica

30/12

11/01

12/01

https://m.edsoo.ru/IL6XE9IBF

https://m.edsoo.ru/18FFURCHI

https://m.edsoo.ru/844Q17ZXE4

66

[IpakTnueckas pabota 1o Teme

13/01

https://m.edsoo.ru/M7J3MMDEI




67

"Pa3paboTka mporpaMmsbl ¢
rpaduaeckum uaTepdericom”

N3ydenue BTOporo si3bika
MIPOrpaMMHUPOBAHUS

15/01

https://m.edsoo.ru/LO9PRNA7S

68

69

70

71

72

73

N3yueHne BTOPOro si3bika
IIPOrpaMMHUPOBAHUS

OTansl KOMIIBFOTEPHO-
MaAaTEMaTH4ICCKOI'O
MOZACIIMPOBAHUA

Jluckperusanus npu
MaTeMaTH4eCKOM
MOJIETTUPOBAHUU HETPEPHIBHBIX
npoueccoB. MoienupoBanue
ABHUKCHU S

Jluckperusanus npu
MaTeMaTH4eCKOM
MOJEJIMPOBAHUHN HETIPEPBIBHBIX
npoueccoB. MoienupoBanue
ABHUKCHU S

Juckperuzanus npu
MaTeMaTHYeCKOM
MOJEJIMPOBAHUHN HETIPEPHIBHBIX
npoueccoB. MoenupoBanue
ABHUXKCHU S

[IpakTuueckas pabota 1mo Teme
"MopaenupoBaHue JBUKEHUS"

18/01

19/01

20/01

22/01

25/01

26/01

https://m.edsoo.ru/NKNMXM4HU

https://m.edsoo.ru/Q5J50KWIN

https://m.edsoo.ru/ZXKKIQ1UO

https://m.edsoo.ru/ZXKKIQ1UO

https://m.edsoo.ru/ZXKKIQ1UO

https://m.edsoo.ru/YCLZ4UHHA

74

MopenupoBanre OMOJIOTHUECKIX

cucreM. [IpakTuueckas padbora

0.5

27/01

https://m.edsoo.ru/925RWHI1WH




75

1o teme "MoaenupoBaHue
OMOJIOrHYECKUX crcTEM"
MareMmaTHUeCKHE MOJIEIH B
9KOHOMMKE. BrIUncnuTeIpHbIe
AKCTICPUMEHTHI C MOJICIISIMH

29/01

https://m.edsoo.ru/HYZZHAQ0ZI

76

Marematnueckue MOJIEIU B
SKOHOMUKE. BBIUNCIUTEIILHBIE
SKCIEPUMEHTBI C MOJICTISIMH

01/02

https://m.edsoo.ru/HYZZHAQ0ZI

77

78

79

80

Marematnuecke MOJIEIU B
JKOHOMUKE. BBIUUCIUTEILHBIE
SKCHEPUMEHTBI C MOJIETISIMU

BepositHOoCTHBIE MOIETH.
[IpakTnueckas pabota 1o Teme
"UMuTanmonHoe
MO/JICIIMPOBAHHE C TIOMOIIBIO
Meroaa Moure-Kapmo"

KomMnberotepHoe MoienupoBaHue
CUCTEM YIIPABIICHUS

KOMHLIOTepHOC MOZACIINPOBAHUC
CHUCTCM YIIPaBJICHUA

0.5

02/02

03/02

05/02

08/02

https://m.edsoo.ru/HYZZHA(QZI

https://m.edsoo.ru/RSDL7ZK22

https://m.edsoo.ru/D52P3UQNN

https://m.edsoo.ru/D52P3UQNN

81

82

83

O6paboTka pe3yabTaToOB
IKCIIEPUMEHTA
O06paboTka pe3yabTaToB

JKCIIEPUMEHTA

Tabnuunble (pesIMOHHbIE)
0a3bl TaHHBIX

09/02

10/02

12/02

https://m.edsoo.ru/VSBW4WV43

https://m.edsoo.ru/VSBW4WV43

https://m.edsoo.ru/ISQMIQ8G4

84

[Touck, coprupoBka u
(bunpTparus JaHHBIX. 3aMpPOCH

15/02

https://m.edsoo.ru/GTZBVTII7




85

86

87

Ha BBIOOPKY JaHHBIX. 3alpPOCHI C
napameTrpamu. Beraucisemblie
I10JIs B 3aIpocax

[Touck, copTupoBka u
bunabTpanus JaHHBIX. 3aMPOCHI
Ha BBIOOPKY JaHHBIX. 3alpPOCHI C
napamerpamu. Beraucisemblie
I10JIs1 B 3aIpocax

[TpakTrueckas paboTa Mo Teme
"Pabora ¢ roroBoi 6a3oi
TAaHHBIX"

MaHuororabianuabie 0a3bl JaHHBIX.
Tumnsl cBsizel Mex a1y TaOIUIaMH.

Buemnuii kimtod. I{emocTHOCTD
0a3bl JaHHBIX

16/02

17/02

19/02

https://m.edsoo.ru/GTZBVTII7

https://m.edsoo.ru/X7YS6VTTG

https://m.edsoo.ru/XPHQBTDMS

88

Mpuororabandabie 0a3bl JaHHBIX.
Tunsl cBsizeit MeXIy TaOIUIIAMU.

Breninuii kimrod. IemoctHOCTh
0asbl JaHHBIX

20/02

https://m.edsoo.ru/XPHQBTDMS

89

[IpakTnueckas pabota 1o Teme
"Pa3paboTka MHOrOTabJIMYHOMN
0asbl JaHHBIX"

24/02

https://m.edsoo.ru/4FHJ25TDD

90

91

92

3anpockl K MHOTOTA0 TMYHBIM
0a3aM JaHHBIX

[IpakTuueckas pabota 1mo Teme
"3anpockl K MHOTOTaOIHYHOM
0a3ze naHHBIX"

SI3bIK ynpaBieHUs TaHHBIMU

26/02

01/03

02/03

https://m.edsoo.ru/UVTVOW6RW

https://m.edsoo.ru/FOYXMVOB7

https://m.edsoo.ru/PJMO9PKQMR




SQL

S3BIK ynipaBieHUs JTaHHBIMU

93 03/03 https://m.edsoo.ru/PJIMIPKQMR
SQL
[IpakTuyeckas pabora o Teme
94 "VrpaneHnue JaHHBIMU C 05/03 https://m.edsoo.ru/GL552SSUD
IIOMOIIBIO s3b1Ka SQL"
Hepensiimonnsie 6a3bl JaHHBIX.
95 09/03 https://m.edsoo.ru/8YQXGKB6U
DKCIEPTHBIE CUCTEMBI
96 HNHTepHeT-IprUI1oKeHU 10/03 https://m.edsoo.ru/VUNNCDB4U
97 NHTepHeT-npriioxenus 12/03
[TonsiTue o cepBepHOl U
KJIMCHTCKOM 4acTaX caiTa.
98 TexHoI0rUsa «KINEHT — 15/03 https://m.edsoo.ru/N6DWP4IRG
cepBep», €€ JOCTOMHCTBA U
HEJIOCTAaTKU
99 Ocnossl s1361ka HTML 16/03 https://m.edsoo.ru/G2HZZBEEJ
[IpakTnueckas pabota 1o Teme
100 "Co3manue TEKCTOBOM BeO- 17/03 https://m.edsoo.ru/DD7JRDZ9N
CTpaHUIIBI"
101 Ocnossl s361ka HTML 19/03 https://m.edsoo.ru/QY71J10R7
102 Ocuossl s361ka HTML 22/03 https://m.edsoo.ru/YLBK9SMHJ
103 Ocnossl s361ka HTML 23/03
[IpakTuueckas pabota 1mo Teme
"Co3znanue BeO-CTpaHMIIbI,
104 BKJIFOUAIOLIEN MYJIbTUMEIUNHBIE 24/03 https://m.edsoo.ru/6EIX04QCK
O00BEKTHI (PUCYHKHU, 3BYKOBBIC
JaHHBIE, BU1€0)"
105 OCHOBBI KaCKaHBIX Ta0IUI] 26/03 https://m.edsoo.ru/V6H31EQRS




ctuneit (CSS)

OCHOBBI KaCKaJHBIX Ta0IUI]

106 N 1 05/04 https://m.edsoo.ru/V6H31EQRS
ctuieit (CSS)
[IpakTuyeckas pabora o Teme
107 "Odopwerne CTpaHiE ¢ 1 06/04 https://m.edsoo.ru/MGSEDM7TA
MTOMOIIBIO KaCKaTHBIX TaOIHI]
ctuieit"
108 Cuenapuu Ha si3b1ke JavaScript 1 07/04 https://m.edsoo.ru/VHYQBFIS55
109 Cuenapuu Ha si3bike JavaScript 1 09/04 https://m.edso0o.ru/2KY4Y6AT6
110 Cuenapun Ha si3b1ke JavaScript 1 12/04
111 ®opmbl Ha BeO-CTpaHULIE 1 13/04 https://m.edsoo.ru/EPVSADCQR
112 ®opmbl Ha BeO-CTpaHHIIE 1 14/04
113 Hpaxriteckas pabora no Teme 1 16/04 https://m.edsoo.ru/KFCH27ELA
"O6paboTka naHHbIx Ghopm"
Pasmenienue Be0-caiToB.
114 VYcnyra xoctuHra. 3arpyska 1 19/04 https://m.edsoo.ru/Y6VM4R542
(aiiinoB Ha caiT
Pasmenienue Be0-caiToB.
115 VYcnyra xoctuHra. 3arpys3ka 1 20/04 https://m.edsoo.ru/Y6VM4R542
(haiioB Ha calT
Kanpuposanue. cnpasnenue
nepcnekTuBsl. ['ucTorpamma.
116 Koppeknuus ypoBHe, KOppeKIHs 1 21/04 https://m.edsoo.ru/IHJ27RN3F
nsera. O0ecBeYnBaHNE
LBETHBIX U300pakeHUI
Kanpuposanue. Mcnpasnenue
117 MEepCIEeKTUBEI. ['ucTorpamma. 1 23/04 https://m.edsoo.ru/IHI27RN3F

Koppeknus ypoBHe, KOppeKIHs




118

119

120

121

nBera. ObecrBeunBaHme
[BETHBIX N300paskeHM

BBoa n3obpaxenuii ¢
UCIOJIb30BaHUEM PA3IUYHBIX
U (POBBIX YCTPOHCTB.
[IpakTuueckas pabota 1o Teme
"O6paboTka nudpoBHIX
¢dororpadmii”

Peryms. Pabota ¢ obnactsmu.
OunbTpel. [IpakTHyeckas padora
o tTeMe "Perymib nudpossix
dororpadmii”

MHorocnoitHble 1300pakeHus.
TekcroBble ciou. Macka cios.
Kanainsl. Coxpanenue
BBIJIETICHHOW 00MacTH

MHorocnoiiHble 1300pakeHus.
TekcroBble cion. Macka cios.
Kanansl. Coxpanenue
BbIJIeJIEHHOW 001acTH

0.5

0.5

26/04

27/04

28/04

30/04

https://m.edsoo.ru/7GRK7JKF5

https://m.edsoo.ru/LUXAXOCRP

https://m.edsoo.ru/OZ8ER32MA

https://m.edsoo.ru/OZ8ER32MA

122

[IpakTnueckas pabota 1o Teme

"MHorocoitHble n300pakeHus’

04/05

https://m.edsoo.ru/Z6PF79A GO

123

[ToaroroBka WiLTFOCTpaUi s
BeO-caiiToB. [IpakTuueckas
pabora 1o Teme

" AHUMHPOBAaHHbIE
n3o0paxxeHus"

0.5

05/05

https://m.edsoo.ru/7QFG9KBYK

124

BexTopHas rpaduxka.
Bekropusanus pacTpoBbIX

07/05

https://m.edsoo.ru/PIRQNJEXW




n300pakeHUI

[IpakTuyeckas pabora o Teme

125 1 1 11/05 https://m.edsoo.ru/W847Z3DOGI
"BekTopHas rpaduka"
[IpuHIUIBEI TOCTPOEHUS U

126 penaKTUPOBAHUS TPEXMEPHBIX 1 12/05 https://m.edsoo.ru/KBPNWPJEA
MOZEIIeH
[IpuHIMIIBI TOCTPOCHUS U

127 peOaKTUPOBaHUS TPEXMEPHBIX 1 14/05 https://m.edsoo.ru/KBPNWPJEA
MOZEIIeH
[IpakTuueckas pabota mo Teme

128 "Co3nanue npocThIX 1 1 17/05 https://m.edsoo.ru/2XDCSNKUP
TpEXMEPHBIX MozeeH"

129 Cerounsie Moaenu. Marepuabl 1 18/05 https://m.edsoo.rt/WE3MVD2FH
[IpakTuueckas pabota mo Teme

130 " 1 1 19/05 https://m.edso0o.ru/Z917SRT8Z

Cerounble mogenn"

131 MozexupoBariite HCTOHHHKOB 1 21/05 https://m.edsoo.ru/TXUL8GD3U
ocseleHus. Kamepsl

132 Hpaicrirtieciast padora o Teme 1 | 24/05 https:/m.edso0.ru/I78NVIQDI

Pennepunr

133 AlATHBHbIE TeXHOTOrH (3D- 1 25/05 https://m eds00.r/6W IWT296C
TIPUHTEPHI)
ITonsTHE O BUPTYyaIbHON

134 pPEaTbHOCTH U AOIOJHEHHON 1 26/05 https://m.edsoo.ru/BZDFAHW04
pEeaIbHOCTH

OBIIEE KOJIMYECTBO YACOB 110 134 36.5

[TPOT'PAMME







ITPOBEPAEMBIE HA EI'D 110 HHO®OPMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

1.

3namu (nonumams)

1.1

[ToHnMaHWe OCHOBHBIX NPUHIMIIOB YCTPOHCTBA M (PYHKIMOHUPOBAHHS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOWJIBHBIX KOMITBIOTEPOB; TEHICHIIHHA
Pa3BUTUS KOMITBIOTEPHBIX TEXHOJOTMH; BJIaJICHWE HaBBIKAMH pPabOTHI C
OIEPAllMOHHBIMU CHUCTEMaMHd M OCHOBHBIMH BHUAAaMH IPOTPAMMHOTO
ofOecrieyeHnss JUIsI  peUICHWsT y4YeOHBIX 3a1a4 1O  BBIOpaHHOM

cricnyajin3anuu

1.2

Hamnumne mnpencraBnennii o 0a30BBIX MPHHIMIAX OpPTaHU3ALUU |

(1)YHKI_[I/IOHI/IpOBaHI/I5I KOMIIBXOTCPHBIX ceTe

1.3

ITormmanne OCHOBHBIX OPHUHOHUIIOB JUCKPETU3AlUKU Pa3JINYHBIX BHUI0OB

uHpopMaun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKH YMCIOBOM M TEKCTOBOM
uHpopMaluy (3alMCh 4YMCEN B TMO3UIHOHHONW CHCTEME CUHMCIEHHUS,
JENUMOCTb LIEJIBIX YHUCEN; HaXO0XKJIEHUE BCEX MPOCTHIX YMCEN B 3a/laHHOM
Jvara3one; o0paboTka MHOTOPAa3psAHBIX MEIBIX YHCEN, aHaIHu3

CHUMBOJIBHBIX CTPOK U ,Z[pyFI/IX), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3HaHHe q)YHKHI/IOHaJ'H)HI)IC BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CpPCIACTB

cpensl pa3paboTKu

1.6

Brnanenvne OCHOBHBIMH CBEJEHUSMH O 0a3zax JaHHBIX, WX CTPYKTYpE,

CpeaACTBax CO3JaHuAd U pa60TLI C HUMH

1.7

ITonnMaHue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX O6J'IaCTHX; HaJIM4ue HpeI[CTaBHeHI/Iﬁ 00
HCITIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3JINYHBIX

npodeccuoHanbHbIX chepax

1.8

Branenne TeopeTMYECKMM anmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIIATH
IIPEJICTAaBICHUE 3aJaHHOIO HATYPAJIBHOIO YMCIIA B PA3JIMYHBIX CHCTEMAaX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUS JIOTUYECKUX  BBIPAKEHHH,
UCTIONB3Ysl 3aKOHBI alreOphbl JIOTUKHU; OMPEENATh KpaTYallIuid MyTh BO
B3BEIICHHOM rpade M KOJWYECTBO IyTeHd MeX1y BepIIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYEeCKOro rpada




Ymemo

2.1

22

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIN st
aHanu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAJINU3 PE3YJIbTaTOB, MOJYYEHHBIX B XOJ€ MOIEIUPOBAHUS;
OLICHUBATh aJEKBATHOCTh MOJEIHU MOJCIUPYEMOMY OOBEKTYy WIH

MPOLECCY; MPEACTABISTh PE3YIbTATHI MOJAEIMPOBAHUS B HATJISIIHOM BUE

YMenue KiacCHQUIMPOBATH OCHOBHBIC 3a/laud  aHaIW3a JaHHBIX
(mporHo3upoOBaHUE, KJaccupukanus, KJIaCTepH3alys, aHau3
OTKJIOHCHUH); TIOHUMATh IOCIIEAOBATEILHOCTh PEIICHHS 3ajay aHalln3a
JIAHHBIX: COOp MEPBUYHBIX JaHHBIX, OYMCTKA M OIICHKA KAa4eCTBa JaHHBIX,
BbIOOp ¥ (WJM) TIOCTPOCHHE MOJENH, TNpeoOpa3oBaHUE IAHHBIX,

BU3yalin3allud JaHHBIX, MHTCPHOPCTALUA PE3YJILTAaTOB

23

24

YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpapUUECKUX
Y 3BYKOBBIX JIaHHBIX IIPY 33JJaHHBIX [TapaMeTpax AUCKPETU3alUU. Y MEHHE
OIPENENATh CPEOHIO CKOpPOCTb IIE€peladd  JaHHBIX, OLICHMBAaThb
U3MEHEHHE BpEMEHHU Iepeauyd Ipu HU3MEHEHHH HH(POPMALMOHHOTO

00BbEMA TaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHne CTpouTh KO, OOECMEeYMBAIOIIMK HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PEUNICHUHM 3a7ad CBOMCTBA IMO3UIIMOHHOU
3allMCH YHUCEJ, aITOPUTMblI MOCTPOCHUS 3allMCH YHUCIA B TMO3UIHUOHHOW
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCia II0
CTPOKE, COJEpKalllel 3aluch 3TOTO 4YHUCia B MO3ULMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHEM;  YMEHHUE  BBIIOJHSATH

apI/I(l)MeTI/I'-ICCKI/Ie ornecpanru B IIO3UIUOHHBIX CUCTEMAaX CHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMmMax MO 3aJaHHOM  Taliuie
UCTUHHOCTH; HCCIeloBaTb 00JacTh MCTMHHOCTH  BBICKAa3bIBAHUS,

COACPKAIICTO MEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKHUEC YPABHCHUA

YMeHue pemiath ajiropuTMUYECKUE 3aJadd, CBSI3aHHBIE C AaHATHU30M
rpadoB (3amayu MOCTPOCHHSI ONTHUMAIBHOTO MYyTH MEXIY BEpIIMHAMHU
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX IMyTEH MEXITY BEpIIMHAMH

OpPUEHTUPOBAHHOTO AlUKINYEeCKOro rpada)

2.8

YMeHHue UCIoNIb30BaTh ACPEBb NIPU AHAIN3E U IIOCTPOSCHUU KOJOB M IS
NpEeICTaBICHUA apu(METHUECKUX BBIPAKEHHUH, NpU peIICHUH 3a/1ad
[IOMCKA U COPTUPOBKH; YMEHHUE CTPOUTH ACPEBO WIPBHI IO 3aJaHHOMY
QITOPUTMY; Pa3pabaThiBaTh U OOOCHOBBIBATh BBIUIPBIIIHYIO CTPATErHIO

UTPBI




2.9

2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIIOJIB30BAHUCM Ta6HI/IL[
TPACCUPOBKU,; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCPA PE3YJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIMIWX HUKJIbI, BETBIICHUA U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TaHHBIX

VYMeHue OIpeleNaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHME 3JEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIM IOMCK) M NPUBOAMTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU IUId pCIICHUA OHHOﬁ 3aga4u

2.11

Brnanenve yHUBEpCAaTbHBIM — S3BIKOM IMPOTPAMMHUPOBAHUS  BBICOKOTO
ypoBHs (Ilackanb, Python, Java, C++, C#), npeacraBneHusiMu 0 6a30BBIX
TUMAX JAHHBIX M CTPYKTypax IJaHHBIX; YMEHHE HCIOJIb30BaTh OCHOBHBIE
VOpaBJISAIONME  KOHCTPYKIIMM;  YMEHHUE  OCYUIECTBJISATh  aHAIIN3
MPEAIOKEHHOW ~ TPOrpaMMbl:  ONPEACNSITh  Pe3yJbTaTbl  PabOThI
MPOrpaMMBbl TP 3a/IaHHBIX MCXOJHBIX JAaHHBIX; ONPEAENATh, MPH KaKUX
UCXOIHBIX JIaHHBIX BO3MOXKHO TIOJIy4€HHE YKa3aHHBIX pPe3yJbTaToB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT TPHBECTH K OMUOKe B paboTte
nporpamMmbl;  (OpMYJIHpPOBATH  MPEMIOKEHUS ~ MO  YIYUIICHHIO

MporpaMMHOTO Koa

2.12

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUISI MU3Y4YEHHUS  SI3bIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPaOOTKHM YHCEl, YUCIOBBIX MOCIIEA0BATENbHOCTEH
M MacCHBOB: IIPEJCTaBJIEHME YHMCIa B BUAE HaOOpa MPOCTHIX
COMHOXMHTEJNEH; Hax0XKJIEeHHE MaKCUMalbHOW (MUHUMAaJIbHOM) HUdpHI
HaTYpaJIbHOTO YHCJIa, 3alIMCAHHOTO B CUCTEME CUUCIIEHHS C OCHOBaHHUEM,
He mnpeBblmaonmM 10; BbluuCIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AIIEMEHTOB MaccHBa WJIM YHCJIOBOM MOCIEA0BATEIbHOCTH (CYyMMBI,
MPOU3BENCHUS  CpPEAHEero  apu(MEeTHUecKOro, MHUHHUMAJIbHOTO U
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMUYECTBA 3JIEMEHTOB, YAOBIETBOPSIOMINX
3aJJaHHOMY YCJIOBHIO); COPTHPOBKY DJJEMEHTOB MacCHUBa, YyMEHHE
UCIOJIb30BaTh B MpOrpaMMax JaHHbIE pPAa3IMYHBIX THUIIOB C Y4ETOM
OrpaHMYEHUIN Ha JMaNa3oH UX BO3MOXHBIX 3HAUEHUH, NPUMEHSTH IpU
peLIeHUH 33/1a4 CTPYKTYpPbI JaHHBIX (CIHMCKH, CIOBApPH, CTEKU, OUEpe.H,
JIEPEBbsI); MPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbIE MOANPOTrPaMMBbI IS
00pabOTKM YHMCIIOBBIX JaHHBIX U CUMBOJBHBIX CTPOK; UCHOJIB30BATh NPU
pa3paboTke mporpamMm OUOIMOTEKH MOAMPOTPaAMM; YMEHHE HCIIOIH30BaTh

CpEJCTBA OTJIAJKH IPOTrPaMM B CpPEZIe IPOrPaMMHUPOBAHHUS

2.13

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

npeacTaBieHus M 00paOOTKH JAaHHBIX (BKJIOYas BBIOOP ONTHMAIBHOTO




pemeHus, moadop JMHUM TPEHJA, PEeIIeHHE 3a/1ad MPOTHO3UPOBAHUS);
YMEHHE HCIOJb30BaTh TaOIWYHbIE (pENAIUOHHBIE) 0a3bl MaHHBIX H

CIIpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30OBLIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIONIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  HHU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBBIX 00pa30BATEILHBIX CEPBUCOB




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
1HO UH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

1

Hudposast rpaMOTHOCTH

1.1

1.2

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

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06pa60TKa OOJIBIINX JaHHBIX

[IpyHUKIIBI MOCTPOEHMS U amnnapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEil.
CereBbie mnportokosnbl. Cerb HWurepHer. Appecanuss B cetu HMHTepHer.
[Ipotokomnsr creka TCP/IP. Cucrema nomenusix umeH. Paznenenune IP-cetu na

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

1.3

1.4

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. IIpuHIMIBI pa3MenIeHUS |
uMeHoBaHus (aitnoB B gonroBpemMeHHOW mnamstu. [llaGmoHsl i omucaHus
rpyni ¢ainos

CkopocTp mepenaud  JaHHBIX. 3aBHUCHUMOCTh  BPEMEHM  IepeJayd  OT

MH(OPMALIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHalla CBS3H

HIudpoanue nanHpIXx. CUMMeTpUYHble U HecuMMeTpuuHble MmUGpsl. [ndps
npocroit 3amensl. [udp Lezaps. udp Buxenepa. Anroputm mmdppoBaHus
RSA

1.6

2.1

Kozpl, nmo3Bossitonine 00Hapy>KMBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE MTPU
nepenaye 1aHHbIX. Paccrosinne Xammunra. KonupoBaHue ¢ MOBTOpEHUEM OUTOB.

Konasr XsMmMuHTa
Teopetnueckrue 0CHOBBI UHPOPMATUKHI

JlBouuHoe  KoaupoBaHue. PaBHOMEpHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUM, 3alTMCAaHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenoue ®ano. IlocTpoeHue OHO3HAYHO NEKOAMPYEMBIX KOJOB C MOMOUIBIO

nepeBa

2.2

Teopernueckue moaXonbl K OIEHKE KojiudecTBa HHGopMmauuu. EauHuIbI
U3MEpeHusi KonuuecTBa uWHGpopMmanuu. AnpaBUTHBI MOIXOA K OIEHKE
KonuyectBa HMH(pOpManuu. 3aKoH aJaUTUBHOCTH HH(opmanuu. Popmyna

Xaptim. Madopmanus u BepostHocTh. Dopmyina [llennona

2.3

Cuctembl cumcnenus. Pa3BépHyTass 3amuch LeTbIX M JpOOHBIX YHCEN B
HO3UIIMOHHON cucTteMe cuucieHus. CBONWCTBA MO3WIIMOHHOM 3allMCH YHCIIA:
KOJIMYECTBO IU(p B 3aIUCH, MPU3HAK JICTUMOCTH YUCIIa HA OCHOBAHUE CHUCTEMBI
CUUCJICHUSL. AJIFOpI/ITM HepeBo,ua IEJI0Tr0 Ynciia u3 P—H‘-IHOfI CUCTEMBbI CUHUCIICHUS

B JICCATUYHYIO. ANTOPUTM TepeBoja KOHEYHOH P-muHON npodu B JeCATHUHYIO.
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2.5

AJTOpyUTM MepeBojia LENOTr0 Yuciaa U3 JIECITHYHOM CHCTEMbl cuucieHus B P-
nunyto. llepeBoy KoHeYHOH aecsaTHUHOW Jpobu B P-nunyto. JIBomuHas,
BOCBMEpUYHAs U HIECTHAALATEPUYHAs CUCTEMbI CUUCIICHUS, CBSI3b MEXKIY HUMMU.
ApudmeTrueckue ornepanuu B MO3UIUOHHBIX CUCTEMaX CYUCIICHUS

TponuHas ypaBHOBELIEHHAsI CUCTEMA CUUCIEHUA. [[BONYHO-IecATUYHAs cCUCTEMA
CUMCIICHUS

Komuposanue tekcroB. Konmuporka ASCII. OgHobaliTHbIe KOgupoBKU. CTaHmapT
UNICODE. Koauposka UTF-8. Ompenenenue wuHGOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOLLIEHUN

2.6

2.7

2.8

2.9

KomupoBanue n3obpaxenuii. Ouenka nHGOpMaOHHOTO 00bEMa TpaPrUeCKuX
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U FJIY6I/IHC KOOAUpOBaHUA IBETA. L[BGTOBI)IG
monenu. KogupoBanue 3Byka. OneHka HMH(OPMAlMOHHOIO 00BbEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PA3PAAHOCTH KOAUPOBAHUS

Anrebpa noruku. IloHsaTtue BbicKa3biBaHMs. Bpicka3biBaTenbHble (OPMBI
(npenukatel). KBaHTOpHI CyI11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmunpel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlormueckue ToxaecTBa. JJornyeckue onepanuy 1 onepanyuy HaJ MHOXKECTBAMH.
3akoHBl anreOpbpl JIOTUKU. OKBHUBAJEHTHBIE IPeoOpa3oBaHUs JIOTHUECKUX
BBIpa)KEHMI. JIornueckue ypaBHEHHs U CHCTEMBI YPaBHEHUM.

Jlormueckue ¢GyHKIMU. 3aBUCHUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTMUECKUX
(GYHKIMH OT KOJTIMYECTBA apTyMEHTOB.

Kanonnueckue (hopMbl JTOTHYECKUX BBIPAKEHUN

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJIBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6n1/1ue HCTUHHOCTH

Jlornueckue »sIeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoenue cxem Ha JOTMYECKUX 3JEMEHTax Mo
3aITaHHOMY JIOTHYECKOMY BBIPQKCHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS TI0

JIOTUYECKOM cXeMe

2.10

2.11

Mogenn u wmopenupoBanue. llenn MopenupoBaHus. AIEKBAaTHOCTb MOJEIH
MOJIETTUpYEMOMY OOBEKTY WM mporeccy. DopManu3aiius IpUKIaIHbIX 3a/1a4.
[IpencraBieHue pe3ynbTaToOB MOACTUPOBAHUS B BUIE, YAOOHOM ISl BOCTIPUSTHUS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXeMBbl, TAOIUIBL, TpadUKH).

[IpeacraBnenue uenbIXx 4YHCEN B NaMsATH Kommblorepa. OrpaHUuueHHOCTh
JUana3oHa 4YHcell TpH OTrpaHWYEHWH KoiudecTBa paspsnoB. I[lepernonHeHue
paspsnHOl ceTku. be33HakoBbIe M 3HAKOBBIC IaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JOTIOJTHUTEIBHBIN KO/ OTPULIATEIIbHBIX YHCET.

[ToGutoBbIe JOrMueckue onepanuu. Jlorndeckuii, apupMeTHUECKUl U

nukmnueckuit  casurd. lludpoBanne ¢ mOMOIIBIO MOOMTOBOW  OIepaIuu




2.12

2.13

2.14

«uckmouaromiee UJIH»

[IpencraBiacHue BEIECTBEHHBIX YMCEN B NMaMATH KOMIIBIOTEpA. 3Hadaulasi 4acThb
U NOopsAoK uMcia. Jluama3oH 3HAa4eHMM BeELIECTBEHHBIX uucen. I[IpoGiembl
XPAaHEHMUS BEIECTBEHHBIX YMCEJN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsaoB. BpllonHeHue omnepanuii ¢ BEIECTBEHHBIMHM YWCIIAMH, HAKOIUICHHE

onoOoK IIpU BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIHUCKOB CMEXHOCTH. PelieHue
AITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHanu3oM rpadoB (mocTtpoeHue
ONTHUMAJIBHOTO IMyTH MEXAY BeplIIMHaMU Tpada, ompeaeneHUEe KOJIUYeCTBA
pa3IMYHBIX MyTeH MEXIy BEpIIMHAMH OPUEHTUPOBAHHOIO AIMKINYECKOTO
rpada)

HepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma aepesa.
[IpencraBnenne apupMeTHYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcronb3oBaHHe

rpadoB U 1epeBLEB IPU OMMCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOILIEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ TosiHON nHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, OMUCAaHHE CTPATETHH WIPbl B TaOnMU4yHOW (dopMme.

BBII/IFpBII_HHBIC U IPOUTPBIITHBIC ITO3UITUN. BBII/IFpLIH_IHHe CTpaTerun

CpeI[CTBa HCKYCCTBCHHOTI'O HHTCIIJIICKTA. I/I,I[eHTI/I(I)I/IKaI_[I/ISI n IIOUCK
I/I306pa)I(GHI/II>'I, paciio3HaBaHuEC JIUII. Hcnonw3oBanne MeTOIOB HCKYCCTBECHHOI'O
HWHTCIIJICKTA B 06yqa101111/1x cucremax. Mcronp30BaHEe METOIOB HCKYCCTBCHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopManuzanus MOHATHS anropurMma. MammHa ThIOpHHra Kak yHHMBEPCAJIbHAS

MOJEJb BEIUMCICHUM

3.2

OneHka CIOXKHOCTH BblUMCIeHMH. Bpemst paboTel M 00BEM HCIONB3yeMOI
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOOHBIX JaHHbIX. OrleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJMHOMHUAJIBHON
cinoxHoctd. IlepebopHble anroputmbl. IlpuMepsl pa3IUYHBIX aAITOPUTMOB

peICHuA OHHOﬁ 3aa4u, KOTOPbIC UMCIOT Pa3JIMUHYIO CIIOKHOCTDH

33

OmnpeneneHre BO3MOXKHBIX PE3YJIbTaTOB pabOThl MPOCTEUIINX aITOPUTMOB
yIpaBJIEHUS] HCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNropuTMoB. OmnpexneneHue

MCXOJIHBIX JTaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET J1aTh TpeOyeMblil pe3ybTar

34

AnroputmMbl  00paOOTKHM HATypallbHBIX YHCEN, 3alMCaHHBIX B IO3UIIMOHHBIX
cHUCTeMaX CYHCICHMS: pa3OMeHHe 3aluCd YHUCIa Ha OTACIbHBIE IHQPHI,
HaxXOXJEHHE CyMMBbl U TPOU3BENCHMS LMU(p, HAXOKICHHE MaKCUMaJIbHOU

(MUHUMATBLHOW ) TUQPHI.




[IpencraBnenue uyucna B BUjae HaOopa MPOCTBIX COMHOMKUTENEH. ANTropuT™M
OBICTPOTO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JHana3oHe

C MIOMOIIIBIO ATITOPUTMA «petieTo IpatocheHa

3.5

MHOFOpa3p5[,I[HBIe OeJIbIC Yuciia, 3aga4u I[.]'II/IHHOI‘/'I apI/I(i)MeTI/IKI/I

3.6

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl naHHBIX:
L[EJIOYHUCIICHHBIE, BEUICCTBEHHbIC, CHMBOJIbHBIC, JOrMYeckue. BerBieHus.
Cnoxusie ycnoBus. Llukisl ¢ ycinoBuem. L{UKIbI 10 IEpeMEHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M BOMYHBIC (ailibl.
QaiinoBsie nepemeHHble ((aiiinoBbie ykazarenu). Urenue u3 daitna. 3anuch B
(aii.

Pazbuenue 3amaun Ha moa3anauu. [logmporpaMmer (IpotieAypsl U QYHKITHH).

Hcnonp3oBanne CTaHAAPTHON OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

3.7

Pexypcusi. PexkypcuBHble mpoueaypsl U ¢GyHKuuu. Vcmonp3oBaHue cTeka Uis

oprann3anv pCKypCHUBHBIX BBI3OBOB

3.8

3.9

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3anadd. YuciaeHHoe
pellieHre ypaBHEHHMI C momollbio nojdopa mnapamerpa. UHCIEHHbIE METOJbI
pelieHust ypaBHEHHMi: MeToJ mepebopa, MeETOJ| TOJOBUHHOIO JIEJNEHUS.
[TpuOnm:x€HHOE BBIUMCIEHUE JUIMH KpUBBIX. Bhlumcienue riomanei ¢uryp c
MTOMOUIBIO0 YUCJIEHHBIX METOJIOB (METOJ IPSIMOYTOJIbHUKOB, METOJ Tpameruii).
ITouck wmakcumyma (MUHUMyMa) QYHKLIUH OJHOW IE€pPEeMEHHONH MeTOJ0M

ITOJIOBUHHOT'O ACJICHUA

OOpaboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (QYHKIMH  sI3bIKa
MIPOrPaMMHUPOBAHHUS JJIs1 00paOOTKH CUMBOJIBHBIX CTPOK. ANITOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBAa IOSABJICHHH CHMBOJA B CTPOKE,
pazOueHre CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHUMBOJIAM, MOWCK TOJCTPOKH
BHYTpU JITaHHOW CTPOKH, 3aMEeHa HAWIEHHOW MOICTPOKH Ha JPYTYIO CTPOKY.
I'eneparst Bcex CJIOB B HEKOTOpPOM an(aBUTE, YAOBIETBOPSIOMIUX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3zoBaHue yucia B CHMBOJIBHYIO CTPOKY M 0OpaTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcel. BpergucieHne  0000IMIEHHBIX
XapaKkTepUCTHK JJIEMEHTOB MacCHBa WJIM YHCJIOBOM MOCIEA0BAaTEIbHOCTH
(CyMMBI, TPOU3BEACHUS, CPEAHEr0 apu(PMETHYECKOr0, MHUHUMAIBHOTO U
MaKCUMaJbHOTO DJJEMEHTOB, KOJMYECTBA JJIEMEHTOB, YJIOBJIECTBOPSIOIINX
3aIaHHOMY YCJIOBHWI0). JIMHEHHBIM TOWCK 3alaHHOTO 3HAYCHUS B MACCHBE.
AJroput™Mbel paboOTHI C 3JIEMEHTAaMH MacCHUBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO MaccuBa. lIpocTbie METOabl COPTHUPOBKHU
(Meron my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKa BcTaBkamu). CopTHpoOBKa
cnusiHueM. breictpas coptupoBka maccuBa (anroput™ QuickSort). J[BowuHBII

IIOMCK B OTCOPTHPOBAHHOM MAaCCHBC




3.11

3.12

3.13

JIByMepHbIE MacCHBBI (MaTpULbl). ANTOPUTMBI 00pabOTKH  JIByMEPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHMBa IO 33JaHHBIM
[paBWJIaM, MOUCK 3JEMEHTa B JBYMEPHOM MAaCCHBE, BBIYHMCICHHE MaKCHUMyMa
(MMHMMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, IEPECTAaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE  MAacCHUBBI,  OTOOpaxeHus).  XdII-TaOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJISl 33JAHHOTO TEKCTa

Crexku. AHaIM3 TPAaBWIBHOCTH CKOOOYHOTO  BBIpAXEHUA. Bbrumcienue

apru(METHUECKOTO BBIPA)KEHUSI, 3aIIMCAaHHOTO B MMOCT(HUKCHOM hopme.

Oqepezm. Hcnonb3oBanue oucpcan il BpCMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha rpadax. I[locTpoeHHMe MHHHMAJIBHOTO OCTOBHOTO JIepeBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHUPOBAHHOro rpada. KomauuecTBo pa3nuyHbIX
nyTed MeXay BEepLIMHAMU OPUEHTHPOBAHHOTO alMKIMYECKOTro rpada. AIropurm
JlerkcTphl

HepeBps. Peanuzanus nepeBa ¢ IOMOLIBIO CCBUIOYHBIX CTPYKTYp. JlBOM4YHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa il 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHbIEe anropuTMsl 006xoaa fepesa. Vcnonb3oBaHue creka u
ouepenu ans o0Xoa aepena

JluHaMHUYeCKOe IPOrpaMMUPOBAHNE KaK METOJ PELIEHUS 33a4 C COXPAaHEHUEM
IIPOMEXYTOUHBIX PE3YyJbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILIBIO JUHAMUYECKOTO
[IPOrpaMMHUPOBAHHUS: BBIUNCICHUE PEKYPCUBHBIX (DYHKLUH, MOACYET KOIUYECTBA

BAapuaHTOB, 3ala4v OIITUMU3AlIUN

3.17

4.1

[Tonsitue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHuu. OOBEKTH U
kyaccel. CBoMcTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAINU3.
PazpaboTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO TOIXOJA.

Wukancymisuus, Hacae10BaHue, MoJInMophUu3M
WHudopmalinoHHbIE TEXHOIOTHH

Ananu3 npanHblx. OCHOBHBIE 3a/laud  aHaJIM3a JaHHBIX: MPOTHO3MPOBAHUE,
Kiaccuukanus, KilacTepusanusi, aHaau3 oOTkJIOHeHHH. [lociemoBaTenbHOCTH
perieHus 3a/1ay aHan3a JaHHBIX: COOp MEePBUYHBIX JAaHHBIX, OUMCTKA M OIIEHKA
KauecTBa JAaHHBIX, BBIOOp M (WMIM) TIOCTPOEHHUE MOJAETH, MpeodpazoBaHUE
JTAHHBIX, BU3yalIHM3alus JaHHBIX, WHTEpIpeTanus pe3yibTatoB. [Iporpammubie
cpenctBa u HMHTepHeT-cepBHUCH Ui OO0pabOTKM M MPEICTABICHUS JaHHBIX.

Bonwmme nanabie. MammaHoe 00ydeHne

4.2

AHamu3 JaHHBIX C TIOMOINBIO AJIEKTPOHHBIX TaONWIl. BerymcieHne cymMel,
cpemHero  apudMeTHyecKkoro, HauOosbmiero  (HAaMMEHbBINETO)  3HAYCHUS

nuamnasoHa. Beraucnenue kodpduiMeHTa KOPpENsaIuu JBYX pSIIOB JaHHBIX.




[TocTtpoenne cronmbuaThIX, JUHEWYATHIX W KPYroBbIX auarpamm. lloctpoenue
rpadukoB ¢pyHkuuid. [lon6op nuHUYM TpeHAa, peleHre 3a1a4y IPOrHO3UPOBaHHUS.

Pemenue 3aaa4 OITUMH3alH C ITIOMOIIBIO SJICKTPOHHBIX Ta6JII/II_[

4.3

Juckperusanuss 0Opud  MaTEeMaTHYECKOM  MOJCIUPOBAHUU  HENPEPHIBHBIX
mpoueccoB. MogenupoBanue JBWXKeHUS. MojenupoBaHue OHOIOTHYECKUX
cucteM. MaremMatuueckue MOJAEIM B  OKOHOMHUKE. BbIUMCIUTENbHBIC
JKCIIEPUMEHTHI ¢ MojensaMu. OO6paboTka pe3ysibTaToB ASKCIepuUMeHTa. MeToj
HaUMEHBIIMX KBaApaToB. OIEHKA YHUCIOBBIX MapaMeTPOB MOJEIUPYEMBIX
O0BEKTOB M TMpoIeccoB. BoccTaHOBIeHHE 3aBUCHUMOCTEH IO pe3ylbTaTam

JKCIIEPUMEHTA

4.4

4.5

4.6

BeposiTHOCTHBIE MOJEIIH. Meronsl Momnte-Kapio. NmurannonHoe

MOACIINPOBAHUC. CucreMbl MacCOBOI'O O6CJ'Iy>KI/IBaHI/I$I

Tabnuunble (pensiroHHbIe) 0a3bl TaHHBIX. Tabiuia — mpecTaBIeHue CBEACHUI
00 ommoThnHEBIX oOBekTax. Iloie, 3ammch. Kimrou tabmuuer. Pabora ¢ roroBoit
0a30i naHHbIX. 3anosHeHue 0a3bl AaHHBIX. [louck, copTupoBka M (uIbTpauus
JTaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl ¢ IapaMeTpaMu.
Brruucnsemsle nosst B 3ampocax.

MHuorota0iauunble 0a3bl JaHHBIX. TUIBI CBs3ell Mexay Tabnuuamu. BHemHuit
kito4. LlenmoctHOCTh 6a3bl TaHHBIX. 3aMTPOCHl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX
TexctoBbiii mpoueccop. CpencrtBa MoOMCKa W aBTO3aMEHbl B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHBIE TEKCTOBBIE IOKyMEHTHI. CHOCKH, OTJIaBJICHUE.

[IpaBuna UUTHPOBAHUS MCTOYHHKOB U odopmieHHs Oubianorpapuueckux

CCBIJIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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