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MNOACHUTEJBHASA 3AIIMCKA

[Tporpamma no uHpopmatuke (yriryoaéHHbIH YpPOBEHb) HA YPOBHE CPEIHErO
obmero oOpa3zoBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHHMIA K pe3yibTaTaMm
OCBOGHHUSI OCHOBHOW  00pa3oBaTeNbHON  MPOTrpaMMBl  CPEAHETO  OOIIEero
oOpazoBanus, npeactaBieHHbix B PI'OC COO, a Takxke (denepanbHOl padouei
IPOrpaMMbl BOCITUTaHHUSL.

[lporpamma 1o wuH(popMaTHKe Na€T MPEACTaBICHUE O UENAX, OOIIei
CTpaTerudl OOYYEeHMs, BOCIHMTAaHUS M Pa3BUTUS OOYYaAIOUIMXCS CPEACTBAMHU
yueOHoro npeamera «MudopmaTuka» Ha yriayOlnEHHOM YpPOBHE, yCTaHaBIMBAET
o0s13aTenbHOE npeaMeTHOe COoJIepKaHue, nperycMaTpuBaeT ero
CTPYKTYypUpPOBaHHUE MO pa3jiesaM U TeMaM Kypca, ONpeAessieT paciupeesieHue ero
1o kjaccaM (TojaM M3ydeHus), naéT MpuMepHOe pacipenesieHue Y4eOHBIX 4acoB
0 TEMaTHYeCKUM pas3fellaM Kypca U PEKOMEHIyeMylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh ~ MX  M3YYeHUS C  y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBf3€H, JIOTUKM Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEHN 00yYarOIINXCS.

[Iporpamma o uHGOpPMATHKE OIpEENIIeT KOJINIECTBEHHbIE M KAUeCTBEHHBIE
XapaKTePUCTHKU Yy4eOHOTO MaTepuala ISl KaKI0ro rojia u3yuyeHus, B TOM YHCIe
JUIA COAEPXATEeNbHOTO HATOJHEHHsI Pa3HOTO BHJA KOHTPOJIS (MPOMEXYTOUHOU
aTTecTaluu oOyugarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX paoor,
roCyJapCTBEHHOM MTOroBO# aTTecranuu). [Iporpamma no undpopmaTrke sSBIsETCS
OCHOBOM JJI1 COCTaBJICHHS AaBTOPCKUX YYEOHBIX HporpaMM U Y4eOHHUKOB,
MOYPOYHOTO TUTAHUPOBAHMSI Kypca YUUTEIIEM.

HNudopmaTtuka B cpeHemM oOuieM o0pa30BaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATUKM KaK HAYYHOM JAUCHUUIUIMHBI, HW3ydYarolien
3aKOHOMEPHOCTH MPOTEKAaHUsI U BO3MOKHOCTH aBTOMATHU3AMU MH(POPMAIIMOHHBIX
MIPOIIECCOB B Pa3IMYHBIX CUCTEMAX;

OCHOBHBIE ~ 00NMacCTM  TpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
UHGOPMAITMOHHBIE TEXHOJIOTUH, YIIPABIEHUE U COITMANIBHYIO Cepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HHPOpMATHKH H  HUH()OPMALMOHHON
NeSITEIbHOCTH.

Kypc mHbopmaTtuku 1isi YpOBHS CpETHEr0 00IIero oOpa3oBaHMsl SIBISETCS
3aBEpIIAIOIIMM 3TallOM HENPEPHIBHONW TMOATOTOBKH OOydYalOmUXCsi B 00JacTH
UHPOPMATUKN U HMH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH, Omupaercs
Ha co/iep)aHue Kypca MH(OOPMATUKUA YPOBHS OCHOBHOTO OOIIEro 0Opa3oBaHUs U
OMBIT  TIOCTOSSHHOTO  TIPUMEHEHUs  MH(OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTHH, JaéT TEOPETHUECKOE OCMBICICHHE, MHTEPIPETalnio U 000O0IIeHHe
3TOTO OTBITA.



Pesynbrarel  yriyOneHHOTO  YpPOBHS HM3y4deHHS y4eOHOro ImpeaMera
«ndopmarnkay OpPUEHTHUPOBAHBI HAa TMOJYyYE€HHWE KOMIIETEHTHOCTEH ISt
nocleayromeil npoheccuoHaabHOM eaTeabHOCTH. OHM BKIIIOYAIOT B CE0s:

OBJIQJICHUE KIFOYEBBIMU MOHATUSMHU M 3aKOHOMEPHOCTSMH, PACIO3HABAHUE
COOTBETCTBYIOIIMX MM  MPU3HAKOB M B3aMMOCBS3€W,  CIIOCOOHOCTh
JEMOHCTPUPOBATH PA3JIMYHBIE ITOAXO0bI K N3YUYECHHIO SBJICHUM;

YMEHHUE pellaTh THUIIOBBIE MPAKTUYECKUE M TEOPETUYECKUE 3aauH,
XapaKTepHbIE ISl UCTIOJIb30BaHUS METOI0B M MHCTPYMEHTApHS JaHHOTO y4eOHOTO
IpEAMETA;

HaJu4yue TMPEJCTaBICHU O JaHHOM Y4YeOHOM TMpeaMeTe KakK IeJI0CTHOM
TeOpuu (COBOKYIHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXKHBIMH OO0JAaCTAMHU
3HAHUM.

B pamkax yriyOGn€HHOro ypoBHS M3yueHHsS WH(OpMATHKU 0OecTeurnBaeTCs
LeJIeHaNpaBlIeHHAas MOJAr0TOBKa OOy4YaroMIMXCA K MPOJOJLDKEHHUI0 00pa3oBaHUs B
OpraHu3alMsIX  MNpoPecCHOHAIBHOrO  O0pa3oBaHUs MO  CIEHHAIBHOCTSM,
HEMOCPEJICTBEHHO CBSI3aHHBIM € IU(POBBIMU  TEXHOJOTHUSAMH, TaKUM Kak
nporpaMMHasi MHXEHepHs, HHPOpMalMOHHAs: 0e30MacHOCTh, MHGOPMAIIMOHHbIE
CUCTEMbl M TEXHOJOTWU, MOOWIbHBIE CHUCTEMBbl U CETH, OOJIbILIME JIAHHBIE U
MalIMHHOE O0O0y4YeHHUe, TMPOMBILUICHHBI HWHTEPHET BeIlleWl, HCKYCCTBEHHbIN
UHTEJUIEKT, TEXHOJIOTMH OECIpOBOJHOM CBS3M, pPOOOTOTEXHHKA, KBAHTOBBIE
TEXHOJIOTUU, CHUCTEMBI PACHPENCIEHHOIO PEECTPa, TEXHOJOTMU BUPTYAIbHOU H
JIOITIOJTHEHHOM pPEeaIbHOCTEM.

OcHoBHast 1enb u3yyeHusi yuyeOHoro mnpeamera «HudopmaTuka» Ha
yriyOJI€HHOM  ypOBHE CpeAaHero olmiero oOpa3oBaHusi — oOecreyeHue
TaNbHEHIIET0 pa3BUTHS WHOOPMAIMOHHBIX KOMIIETEHIIMNA 00yYaromerocs, ero
TOTOBHOCTH K JKM3HHU B YCJIOBHUSX Pa3BUBAIOIIETOCS MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pacCTalollel KOHKYPEHUMH Ha pBIHKE Tpyla. B cBs3M ¢ 3TUM H3ydyeHUE
uHpopmatuku B 10—11 kiaccax 0MKHO 00€CIEUUTD:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHMS, OCHOBAHHOTO Ha MOHUMAaHUU POJIH
uHhOpMaTUKY, WHOOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHHA B
COBPEMEHHOM OOIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBIIIICHUS;

chOpMHUPOBAHHOCTh YMEHMH pa3iauyarh (AakThl W OLEHKH, CpPaBHUBATH
OLICHOYHBIC BBIBOJIbI, BHUJIETh MX CBSI3b C KPUTECPUSIMU OLCHUBAHUS W CBS3b
KPUTEPUEB C ONPEAEIEHHON CUCTEMON LIEHHOCTEM, TPOBEPSTH HA JIOCTOBEPHOCTD U
000061maTs nHPopMaIio;

chOpMHUPOBAHHOCTh  MPEJCTABICHUNH O  BIUSHUUM  MHGOPMAIIMOHHBIX
TEXHOJIOTUA Ha KU3Hb 4YeJlOBeKa B OOILIECTBE, NOHUMAaHUE COLMAIBHOTO,
HDKOHOMHYECKOTO, IOJIUTUYECKOT0, KYJIbTYPHOTO, KOPUAUYECKOrO, MPUPOIHOTO,



HPrOHOMHYECKOr0,  MEOULIMHCKOr0 U (PU3UOJIOTMUECKOr0  KOHTEKCTOB
UH(OPMAITMOHHBIX TEXHOJIOTH;

MPUHATUE NMPABOBBIX U 3TUYECKUX ACMEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHUH,
OCO3HaHUE OTBETCTBEHHOCTH JIOJIEH, BOBJICUEHHBIX B CO3/IaHUE U UCIOJIb30BAaHUE
UH(OPMAIMOHHBIX CUCTEM, pACIIpOCTpaHEHUE UH(OPMAIUH;

CO3/JaHHME YCIIOBUW NJisi pa3BUTHUS HABBIKOB y4€OHOHM, MPOEKTHOM, HAy4HO-
WCCJIEIOBATEILCKOW M TBOPYECKOM NEATEbHOCTH, MOTHUBAIIMHM OOYYaIOIMUXCS K
CaMOpa3BUTHIO.

B copepxxanuu yueOHoro npeamera «MHdopmaTuka» BBIAEIAIOTCS YETHIPE
TEMaTUYECKUX pa3zela.

Paznen «Ilu¢gpoBasi rpamMoTHOCTB» IIOCBSILIEH BONpPOCAM YCTPOMCTBA
KOMITBIOTEPOB W JIPYTUX DJIEMEHTOB ITM(GPOBOTO  OKPYKEHHs, BKIIOYAs
KOMITbIOTEPHBIE CETH, UCTIOIB30BAHUIO CPEJICTB OMEPAIMOHHON CUCTEMBI, paboTe B
cetu VHTepHET M UCIHOJNB30BAHUIO HWHTEPHET-CEPBUCOB, HWH(MOPMAIMOHHON
0€30MacHOCTH.

Pasnen «Teopernueckue OCHOBbI HH(OPMATHKH» BKIIOYaET B ceOs
NOHATUIHBIA anmapaT WH()OPMATUKHU, BOMPOCH KOJIUPOBaHUS HH(OpMaIuu,
u3MepeHuss MHOOPMAIIMOHHOTO 00BbEMa JTaHHBIX, OCHOBBI aJreOphl JIOTUKH U
KOMITBIOTEPHOT'O MOJECIUPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIMpPABICH Ha Pa3BUTHE
AITOPUTMHUYECKOTO MBITIUICHHUSI, pa3padOTKy aJTOPUTMOB U OIIEHKY MX CIOXKHOCTH,
dbopMHpOBaHUE HABBIKOB pealiu3allii MPOrpaMM Ha SI3bIKAX MPOrpPaMMHUPOBAHMUS
BBICOKOT'O YPOBHS.

Paznen  «MHpopmManMoHHBbIE  TEXHOJOTMH»  TIOCBALIEH  BONPOCAM
npuMeHEHUsT WH(GOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTM30BAHHBIX B MPUKIATHBIX
MpPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCIE B 3aJa4ax aHaau3a
JAHHBIX, HMCTOJB30BAHMIO 0a3 MAaHHBIX W DSJEKTPOHHBIX TAOIUI[ NJs pelIeHUs
NPUKJIAJAHBIX 3a7a4.

B npuBenénHoM nanee coaepxanHuu ydueOHoro npeamera «MHpopmaTrkay
KYPCUBOM  BBIJICJICHBl  JIOTIOJHUTEIBHBIE TEMbI, KOTOpPbIE HE BXOISAT B
00s13aTeNbHYIO TTporpaMmMy OOy4eHHs, HO MOTYT OBITh TIPEAJIOKEHBI JIJIST U3YUYEHUS
OTJIETbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00Yy4YaOIIUMCS.

YrinyOnéHHbld  ypoBeHb U3y4YeHUS HWH()OPMATUKH PEKOMEHAyeTCs IS
TEXHOJIOTUYECKOTO0  MPOQUIsl, OPHUEHTUPOBAHHOIO HAa  HMH)XXEHEPHYIO U
WHOOPMAITMOHHYIO CQepbl ACSITEIBHOCTU. YTIyONEHHBI YPOBEHb W3YUYCHUS
uH(pOpPMATHKK O0ECIIEYUBACT: MOJATOTOBKY OOYYalOlUXCs, OPUEHTHPOBAHHBIX Ha
CHEeUalbHOCTH B 00JaCTH HMH(POPMAIMOHHBIX TEXHOJOTHM U WH)XEHEPHbIE
CHEUUATbHOCTH, Y4YacTUE B MPOEKTHONM M UCCIEI0BATEIbCKON JNIESITEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HANPABJICHUSAMHU OTpaciu WHOOPMAIMOHHO-



KOMMYHHKAIIHOHHBIX TEXHOJIOTHH, MOATOTOBKY K yYaCTHIO B OJMMIIHAIaX U Claye
EnnHoro rocyiapcTBEHHOTO 3K3aMeHa Mo HH(OpMaTHKE.

[TocnenoBaTenbHOCTh M3YYEHUS TEM B MpeJenax OJHOTO rojaa oO0ydeHHs
MOXXET OBbITh M3MEHEHa MO YCMOTPEHHUIO YYHUTENs IpU MNOATOTOBKE pabouei
IPOrpaMMBbl ¥ TIOYPOYHOTO TIIAHUPOBAHHUSL.

OO1ee 9nCIo 4acoB, pEKOMEHIOBAHHBIX ISl U3YYCHUS HHPOPMATHKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hegento), B 11 knacce — 136 yacos (4 yaca
B HEJIEITIO).



COJEPXXAHME OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTDH

TpeGoBanus TEXHUKM O€30MaCHOCTM M TUTHMEHbI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMU IU(PPOBOTO OKPYKEHUS.

[IpuHuunbl paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heitmana. ABTOMAaTHYECKOE BBIIIOJHEHHE IIPOTrPaMMBI IIPOIIECCOPOM.
OneparuBHasi, TMOCTOSHHAs W JOJTOBpeMeHHas mnamsaTh. OOMEH JaHHBIMH C
noMomIbIo rH. KOHTposiepsl BHEMHUX YCTPOMCTB. [IpsAMoii 1ocTyn K MaMsTH.

OCHOBHBIE  TEHJICHIMU  Pa3BUTUSA KOMIBIOTEPHBIX  TEXHOJOTHIA.
[TapannenbHbie BBIYUCIICHUS. MHoronpoueccopHbIe CUCTEMBI.
Cynepkomnbiotepsl. PacnipenenéHaple BHIUUCIUTEIBHBIE CUCTEMBI W 00paboTKa
OONbIIMX JaHHBIX. MOOWIbHBIE LHM(PPOBBIE YCTpPOWCTBA W HUX pPOJb B
KOMMYHUKAIIUSX. BceTrpoennbie KOMIIBIOTEPHI. MUKpPOKOHTPOJIEPBL.
PoGotusupoBanHbie TPOU3BOACTBA.

[IporpammHuoe obecrieueHrne KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. BUIbI
nporpaMMHOro obecriedeHus: U uX HazHadeHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHrss MOOWJIBHBIX yCcTpoWcTB. [lapamnenbHoe mporpaMMHUpOBaHUE.
CucremMHoe mnporpamMmmHoe obOecrniedueHue. OnepallMOHHBIE CUCTEMBI. Y THIIHUTHI.
HpaiiBeppl  ycTpoiicTB. MHCTammsiuuss W JAEUHCTALALNUSA  OPOTrPAMMHOIO
oOecrieueHusl.

daitnoBbie cuctembl. [IpuHIUIBI pa3MelnieHuss U HUMEHOBaHUS (HalIoB B
nosiroBpeMeHHou nmamsitu. [llabnons! ajist onucanus rpymnn Gpanios.

[Iporpammuoe obecnieuenue. JIneH3upoBaHue MPOrpaMMHOIO 0OecTeueHuUs
u 1udpoBeix pecypcoB. IlpompuerapHoe u©  CBOOOJHOE MPOTPAMMHOE
oOecrieueHne. KomMepueckoe 1 HEKOMMEPUECKOE HUCIIOIb30BAaHUE MTPOrPAMMHOTO
obOecrieueHnss U 1HUQPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIIMBaeMas
3akoHoAaTenbCTBOM Poccuiickoit denepannu 3a HEMPABOMEPHOE HCIIOJIb30BAHUE
IPOrpaMMHOro o0ecredeHus: U HUPPOBBIX PECYPCOB.

[IprHIUIIBI TOCTPOCHUS U aNNapaTHbIE KOMIIOHEHThI KOMIBIOTEPHBIX CETEM.
CereBblie npotokonbl. Cets NHTEpHET. Anpecauus B cetu MuTepHet. [IpoTokonbl
creka TCP/IP. CucremMa TOMEHHBIX UMEH.

Paznenenue IP-cetm Ha mojaceTu ¢ momomibio Macok mojcereid. CereBoe
agMuHUCTpUpoBaHue. [lojlyyeHne AaHHBIX O CETEBBIX HACTPOWKAX KOMIIBIOTEPA.
[IpoBepka Hamuuusi CBA3U € y3i0M ceTh. OmpejeneHue mapiipyTa JIBHXKEHUS
ITAKETOB.

Bunet  pestenpHoctm B cetu  HHTepHer.  CepBucel  MHTEepHeTa.
['eonndopmanmonHsie cucTeMbl. [ €0JI0KalIMOHHBIE CEPBUCHI PEAIbHOIO BPEMEHU



(Harpumep, JIOKanusi MOOWIBHBIX TeJIe(POHOB, OIpPENEICHHE 3arpyKECHHOCTH
aBTOMarucTpasieil), ”HTEpHET-TOPToBIIsL, OpOHUPOBAHUE OUIETOB U TOCTHHHIL.

['ocynapcTBEHHbIE 3IEKTPOHHBIE CEPBUCHI U yCiayrd. ColuanbHbIE CETH —
OpraHu3anusl KOJUIEKTUBHOTO B3aUMOJEUCTBUS M oOMeHa AaHHbIMH. CeTeBoi
STUKET: MpaBWia MOBeleHUs B KubeprpoctpaHcTBe. [Ipobiema noIMHHOCTH
noJiydueHHoU nHpopmanuu. OTKpeITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE W IKOHOMUYECKHE YIpO3bl, CBA3aHHBIE C HCIIOJIb30BAHUEM
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHONOrui. OOuire npobsieMbl 3aluThl
uHpopManmn  u  uHGOpMAMOHHOW  Oe3omacHocTH. CpeacTBa  3allUThHI
uHGOpMAIIUU B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETAX U aBTOMATH3MPOBAHHBIX
uHOpMAITMOHHBIX ~ cucTeMmax. [IpaBoBoe oOecrieueHne HWHGOPMAIIMOHHON
0€30I1aCHOCTH.

[TpenoTBpaiieHe  HECAaHKIMOHUPOBAHHOIO  JocTyna K JIMYHOU
KOH(UICHIIMATBbHON HHQOpMaLUY, XpaHSAUIEHCS Ha MEPCOHATIbHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpOMCTBax. BperoHocHOe mporpaMMHOe 00ecreyeHue U CrocoObl
O0opbObl C HUM. AHTHUBUPYCHBIE mporpammbl. OpraHu3anus JHUYHOTO apXuBa
uHpopMmanuu. PezepsHoe konupoBanue. [laponpHas 3amura apxusa.

udpoBanne naHHBIX. CUMMETpUYHBIE U HECHMMETPUYHBIC IHDPHI.
[Mudper npocroir 3amensl. [ludp Leszaps. [udpp Buxenepa. Anroputm
mgpoBanus RSA.

Teopernveckune 0CHOBbI MHPOPMATHKH

Wudpopmanus, nanusle U 3HaHud. HopMannoHHbIEe MpoLecchl B MIPUPOIE,
TEXHUKE U OOIIECTBE.

HenpepriBHBIE M AMCKpETHBIE BEIMYMHBI W curHaibl. HeoOxomumocThb
JUCKpEeTU3ali HHQPOpMAIK, MNpeJHA3HAUCHHON [UIs XpaHEeHWs, Mepeiadd Hu
00paboTKM B ITU(POBBIX CUCTEMAX.

JlBouuHOoe  KOoAMpOBaHHE. PaBHOMEpHbIE UM  HEPAaBHOMEpHBIE  KOJIBI.
JlexoaupoBaHue COOOILEHUI, 3aTMCAHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJOB.
Ycenosue @Pano. IlocTpoeHne OIHO3HAYHO AEKOAMPYEMBIX KOJOB C IMOMOIIBIO
nepesa. Eqununbl n3mepenus koiaumdectBa nHpopMaunu. AndaBUTHBIN TOIXO K
OLIEHKE KOJIM4eCTBa MH(OpMaLIUK.

Cucrembl cuucienus. Pa3BépHyTas 3amuch IHENbIX M JAPOOHBIX YHMCEN B
NO3UIIMOHHON cucTteMe cuMciieHus. CBOWCTBa MO3UIMOHHOM 3amUCU  4ucJa:
KOJIMYECTBO LU(P B 3aIUCH, MPU3HAK JACIUMOCTU YUCIa HA OCHOBAaHUE CHUCTEMBI
CUMCTICHHs. AJITOPUTM MEPEBOIA LIETIOT0 YMCiIa U3 P-UYHON CUCTEMBI CUUCTICHUS B
JECSITUUHYI0. AJTOPUTM IEpeBo/a KOHEYHOW P-M4HON Opobu B NECATUUHYIO.
ANTOPUTM TiEepeBo/a IEJIOT0 YHUCiIa U3 JCCATUYHOW CHCTEMbl CUUCIECHHS B P-
nuyHyto. IlepeBox KoHewyHOW jecsITMUHOM JpoOu B P-uunyro. JlBonuHas,
BOCbMEpUYHAs U IIECTHAALATEPUYHAS CUCTEMBI CUHUCICHHS, CBA3b MEXKIY HHUMHU.



Apudmerrnueckue omnepanydd B TMO3UIIMOHHBIX CHUCTEMax cyucieHus. TpouuHas
YPaBHOBEILICHHAs! CUCTEMA CUHUCIICHHS. JIBOMUHO-/IECATUYHAS CUCTEMA CUUCIICHMUS.

KonupoBanne TtekctoB. KommpoBka ASCIl. OpgHobGaiiTHBIE KOJIUPOBKH.
Crangapr UNICODE. Koauposka UTF-8. Omnpenenenue uHPOPMAMOHHOTO
00bEMa TEKCTOBBIX COOOIIEHUI.

KomupoBanne  u3oOpaxenuil. OueHka  MHQOPMAIMOHHOTO  00BbEMa
rpauUecKuX MaHHBIX MMPHU 33JIaHHBIX pa3penieHruH U TTyOnHe KOIUPOBaHUS I[BETA.
[IBetoBbie Mopenu. BekTopHoe komupoBanue. @opmarhkl rpaguueckux (Haiiios.
Tpéxmepnas rpaduxa. OpakranbHas rpadpuka.

Konuposanue 3Byka. Onenka nHOOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JAHHBIX
MU 33JIaHHBIX YaCTOTE AUCKPETU3ALMU U PA3PSIIHOCTH KOJAUPOBAHUSI.

Anrebpa noruku. [loHsTHe BBICKa3bIBaHMS. BbickaspiBaTenbHbIE (HOPMBI
(mpemukatsl). KBaHTOpPBI CYI11€CTBOBAHMS 1 BCEOOITHOCTH.

Jlornueckue omepanuu. TaOauIbl UCTUHHOCTU. JlorMueckue BBIPAKECHHUS.
Jlornueckue ToxaectBa. JlokazaTenbCTBO JOTMUYECKUX TOXKIACCTB C IMOMOIIBIO
Ta0JIMIl UCTUHHOCTH. JIorrmdeckue oneparuy 1 ornepanuy HajJl MHOKECTBaMH.

3aKoHBI anreOpbl JIOTUKUA. DKBUBAJICHTHBIE MPEOOpPA30OBAHMS JIOTHUYECKUX
BbIpaXCHUU. Jlornyeckue ypaBHEHUs U CUCTEMBI YPAaBHECHU .

Jlornueckue ¢GyHKIUU. 3aBUCUMOCTH KOJIMYECTBA BO3MOXHBIX JIOTHYECKHUX
GyHKIUN OT KOJIMYECTBA apryMeHTOB. [1oiHbIe CUCTEMBI JIOTHYECKUX (DYHKIIUM.

Kanonnueckue  popmbl  jmoruueckux  BbipakeHuil.  CoBepIlleHHBIC
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajibHbie (HOPMBI, QJITOPUTMBI HX
MOCTPOCHUS IO TabJIUIIE HICTUHHOCTH.

Jlornueckue »dJeMEHTHI B cocTaBe kommbioTepa. Tpurrep. Cymmarop.
Mmuoropa3psaabeii cymmarop. [locTtpoeHne cxeM Ha JOTMYECKHX SJEMEHTax IIo
3a/IJaHHOMY JIOTUYECKOMY BBIPAKEHUIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOU CXEME.

[IpencraBieHre 1EIbIX YKMCENT B MaMATH KoMibioTepa. OTrpaHUYEHHOCTH
Jyara3oHa 4YHucel MNpH OrpaHWYEHUU KoJMuecTBa pa3psaoB. I[lepenonHeHue
pa3psaaHON CeTKH. be33HakoBbIe M 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. JIBOWUYHBIN
JIOTIOJIHUTENIbHBIN KO/ OTPULIATEIIbHBIX YUCEN.

[To6uToBbIe joruueckue omnepanuu. Jlorudeckuit, apudMEeTHUECKUN WU
nukndeckuii  casuru.  [lludpoBanme ¢  momompl0o TOOWTOBOM — omepaiuu
«uckmoyvaromee MIIN».

[IpencraBiieHre BELIECTBEHHBIX YKCEN B MaMsITH KOMIIBIOTEpA. 3HAuallas
4acTh W MOPSAIOK 4ucia. Jlnana3oH 3HaAYCHUH BEIIECTBEHHBIX umcen. [Ipobmempl
XpaHEHUsI BEIIECTBEHHBIX YHCEJ, CBSI3aHHBIE C OTPAHUYCHHEM KOJIMYECTBA
pa3psanoB. BrlloaHeHHe omepaluii ¢ BEIIECTBEHHBIMU YHCJIaMHU, HAKOIUJICHUE
OIIMOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U MPOrPaAaMMHUPOBAHUE

Onpenenenne BO3MOXKHBIX PE3yJIbTATOB Pa0OTHl MPOCTEHIINX AJITOPUTMOB
YOPABJICHUS] UCIIOTHUTEISIMU M BBIYUCIUTEIBHBIX alroputmoB. OrpezaeneHue
WCXOJIHBIX JaHHBIX, PU KOTOPBIX aJITOPUTM MOKET J1aTh TpeOyeMbIi pe3yibTar.

Dtamnbl penieHus 3aJad Ha KoMIbloTepe. MHCTpyMeHTalabHBIE CpPElICTBA:
TPAHCIATOP, OTIAAAUUK, mpoduaupoBuuK. Kommunsuus W UHTEpHpeTanus
nporpamm. BupTyanbHbie MallIuHbIL.

WUurterpupoBanHas cpena pa3paboTku. Meroabl OTIAIKA MPOrpamM.
Hcnonb3oBanue TpaccupoBouHbIX Tabmuu. Otinagounbii BbiBOA. [lomarosoe
BBIITOJTHEHUE ITPOTpaMMbl. Todukn octaHoBa. [IpocMOTp 3HaYEHUIN IEPEMEHHBIX.

A3pik  mporpammupoBanmst  (Python, Java, C++, C#). Tumbl naHHBIX:
LEJIOYHCIICHHbIE, BELIECTBEHHBbIE, CHUMBOJIbHbIEC, JIOTMYECKUE. BeTBieHusl.
Cnoxuble ycnoBus. Iluknet ¢ ycnoBueM. Iuxnasl 1o mepeMeHHOM.
B3anMozameHsieMOCTh ~ pa3NMYHBIX  BUAOB  IUKIOB. MHBapuaHT  ULHMKIIA.
CocTaBieHue IUKIa C HMCHOJIb30BAaHUEM 3apaHee ONPEeNEIEHHOr0 WHBapUaHTa
IIUKJIA.

JlokyMeHTHpOBaHUE IPOrPaMM. Ucnonb3oBanue KOMMEHTapHUEB.
[ToaroroBka onmucaHusi MpOrpaMMbl U UHCTPYKIIMH JIJIs TOJIB30BaTENS.

AnroputMbl 00pabOTKH HATYpalbHBIX YUCEII, 3alMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHHUS: pa30MeHHe 3alucu Yucia Ha OTACNbHbIE LH(PBHI,
HAXOXJECHUE CYMMBI W TIpouM3BeleHUs 1U(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMAJIBHOM ) IU(PHI.

HaxoxneHnue Bcex MpOCTBIX YHCENl B 33JlaHHOM JuanasoHe. [IpeacraBnenue
YyHUCla B BUJIE€ HA0Opa MPOCThIX COMHOXKHUTENEH. AJITOPUTM OBICTPOrO BO3BEIACHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAmuxcs B (aitnax. TekcToBsie u TBOWYHBIC (DailiIbL.
daitnoBbie TIepeMeHHBIE ((aitnoBbie ykazaTtenu). Urenune u3 Qaitna. 3anuch B
Gaii.

Pa36uenue 3anaun Ha noazagauu. [loamporpammel (Iponeayphl U PYyHKIIUH).
Pexypcusa. PexypcuBHbie 00BeKkThI ((paktanbl). PexypcuBHBIE mporeaypsl u
bynkuuu. Mcronb3oBanue cTeka Jisi OpraHu3aliii PeKypPCUBHBIX BHI30BOB.

Hcnonb3oBanue cTaHIapTHOW OMOIMOTEKH fA3bIKA MPOTrpaMMHUPOBAHUS.
[Mopkntouenne  OMOMMOTEK  MOAIPOrpPaMM  CTOPOHHUX  IPOU3BOJUTENEH.
Moy bHBIN MPUHITMI TTOCTPOCHUS IPOTPaAMM.

Yucnennele MeTonpl. TouHoe U TpHOMMKEHHOE pEIICHUS 3aJadu.
UuclieHHbIE METOJIbI pelICHUs] YPaBHEHHI: METO/] iepedopa, METO 1 MOJIOBUHHOTO
nenenust. [IpuOnmkEHHOE BBIYMCICHWE JJIMH KPUBBIX. BbruuciieHue momaaei
buryp ¢ TOMOIIBI YHUCIECHHBIX METOAOB (METOJ NPSMOYTOJILHUKOB, METOJI



tpameuuit). Ilomck makcumyma (MUHHMMyMa) (YHKIUH OJHOM MEepeMEHHOU
METOJOM OJIOBUHHOTO JECJICHUSI.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  (QYHKIIMM  sI3bIKA
MpOorpaMMHUPOBaHUs i1 00paOOTKHM CUMBOJBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CHMBOJIBHBIX CTPOK: TMOJICUET KOJIMYECTBAa TOSBJICHUM CHUMBOJIAa B CTPOKE,
pa3OueHre CTPOKM Ha CJIOBa MO MPOOENbHBIM CHUMBOJAM, IMOUCK MOJCTPOKU
BHYTPH JAHHOM CTPOKHM, 3aMEHA HAWUJICHHOW IIOJICTPOKH HA JPYIyI CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIONINX 3aJaHHBIM
orpannueHusM. [Ipeobpa3oBaHue unciia B CHMBOJIBHYIO CTPOKY U OOpATHO.

MaccuBbl ¥ TIOCIIE€IOBATENIBHOCTH uMcell. Briuncienne 0000MIEHHBIX
XapaKTEePUCTHK 3JIEMEHTOB MACCUBA WJIM YUCJIOBOU MOCIEA0BATEIbHOCTU (CYMMBI,
POU3BEICHUS, CPEIHEro apuMETHIECKOr0, MUHUMAILHOTO M MaKCUMaJIbHOTO
DJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBIETBOPSIONIUX 33JaHHOMY YCIIOBHIO).
JIMHEWHBIN MOUCK 3aJaHHOTO 3HAYEHUS B MACCUBE.

CopTupoBKa 0OJJHOMEPHOT0 MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOT
my3bIpbKa, METOJ BbIOOpa, COPTHpOBKa BcTaBKamu). COPTHUPOBKA CIHSHUEM.
beictpast coptupoBka wmaccuBa (amroputMm QuickSort). JIBowuHBIH TOUCK B
OTCOPTUPOBAHHOM MAacCCHBE.

JIBymepHble MaccuBbl (MaTpullbl). AJTOPUTMBI 0O0pPaOOTKH JBYMEPHBIX
MaCCHBOB: 3allOJHEHUE ABYMEPHOTO YHUCIOBOI0 MACCHUBA IO 33JJaHHBIM MpaBUiIaM,
MOUCK 3JIEMEHTa B JBYMEPHOM MAaCCHBE, BHIUYUCIECHUE MAaKCUMyMa (MUHUMYyMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, MEPECTAaHOBKAa CTPOK U CTOJIOIOB
JIBYMEPHOI'O MacCHBa.

NudopmanmoHHbIe TEXHOJIOTUH

TexcroBerii mpomeccop. PemaktupoBanume u Qopmaruposanue. IIpoBepka
opdorpadum u rpammaruku. CpencTBa TOWCKA W aBTO3aMEHBI B TEKCTOBOM
npoueccope. McrnonszoBanue  crwieid.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHoOCkM, orjaBieHue. KosuiekTuBHasi paboTa ¢ JIOKYMEHTaMHU.
NHCTpyMEHTHI pelieH3upOBaHUsI B TEKCTOBBIX Mpoiieccopax. OOMayHble CEPBUCHI.
HenoBass mnepermmcka. Pedepar. I[lpaBuna 1uuTHpoBaHUS HWCTOYHHKOB U
opopmienus Oubnuorpapudeckux cchuiok. OGopMiieHHE CIHCKA JTUTEPATYPHI.
3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOM TekcTa. TeXHUYECKUE CpeicTBa BBOJA
TekcTa. Cnenuaau3upoBaHHBIE CpPEJACTBA PEAAKTUPOBAHUS MAaTEMaTHYECKHUX
TEKCTOB.

Ananmu3 naHHbIX. OCHOBHBIE 33J]ayM aHajiu3a JaHHBIX: MPOTHO3HPOBAHHUE,
kinaccudukaius, KiacTepuszanus, aHanu3 OTkIoHeHu#. IlociemoBaTrenbHOCTH
pelieHus 3aja4 aHaiu3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OUYMCTKA M OIICHKA
KauyecTBa JaHHBIX, BHIOOp W/WIIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHUE JaHHBIX,
BU3yalM3allksl JJaHHBIX, UHTEpPIpeTalus pe3ysbratoB. [Iporpammubie cpeactsa u



MHTEPHET-CEPBUCHI 11 00pabOTKM M NPEICTaBIICHUs JaHHbIX. bosblive naHHbIE.
MammunHoe o0yuenue. HTeIeKTyanbHbIi aHaIu3 TaHHbIX.

AHanu3 AaHHBIX C MOMOILBIO 3JEKTPOHHBIX TaOauL. BbruncieHue cymmsl,
CpelHero apu(pMeTuYecKoro, HauOobIIEero (HAMMEHBUIET0) 3HAYEHHsI JUana3oHa.
Boruncienne kosd@uimenta Koppesisiuud JIBYX psAgoB JaHHbIX. IlocTpoenue
CTOJIOYATBIX, JMHEHYaThIX M KpPYyroBbIX Juarpamm. IlocTpoenue rpadukos
¢yuxmii. [logOop nmuHUM TpeH[a, pelIeHHe 3a/1a4 IPOTHO3UPOBAHUSI.

UucneHHOe pelIeHHE YpaBHEHMM C TIOMOIIbIO MoAOopa mapaMmerpa.
OnTrMu3anys Kak MOMCK HAaWIY4IIEro pelIeHHs B 3aJaHHBIX yciaoBusx. LleneBas
¢yHkuusa, orpaHuyeHus. JlokanabHple M TJIOOATBHBIA MHUHHUMYMBI LEJIEBOU
¢yskuy. Pemenue 3a1a4 ONTUMU3ALUEI C TIOMOIIBIO 3IEKTPOHHBIX TaOJIHII.

11 KJIACC

Teopernueckue 0CHOBbI HHPOPMATHUKH

Teopetndeckue MOAXOJbI K OIIEHKE KoOJW4YecTBa HHQOpMaIuu. 3aKoH
anuTuBHOCTH MH(opmanuu. @opmyna Xapriau. MHpopManus v BEpOSATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTusi naHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANropuTMBl CKAaTHS JAHHBIX C MOTEPSMH. Y MEHBIICHUE
rIyOuHBI KoaupoBaHus 1iBeTa. OCHOBHBIC HaeHu aroputmMoB cxatus JPEG, MP3.

CkopoCcTh Tmepenauyv JaHHBIX. 3aBUCUMOCTh BPEMEHU IE€peladyd  OT
WH(OPMAITMOHHOTO 00BhEMA JAaHHBIX U XapaKTEPUCTUK KaHama CBs3HW. lIpuunHbI
BO3HMKHOBEHHUS OMIMOOK TpuU Tmepenadye JAaHHbX. Kojapl, MO3BOJSIONINE
0OHapy>KUBaTh W HCHPABJIATh OMIMOKH, BO3HUKAIOUIME MPU TEpeaade JTaHHBIX.
Paccrostnue Xommunra. KogupoBanue ¢ nosropenuem 6utoB. Koasl XaMmmuHra.

Cucrembl. KOMIOHEHTBI CHUCTEMBI W UX B3aumojcucTBue. CUCTEMHBIN
s dexT. Ynpapnenue kak nHGOPMAIMOHHBIN Tipotiecc. OOpaTHast CBA3b.

Mogenn u MmoaenupoBanue. Llenp moaenvpoBanusi. COOTBETCTBHE MOJAEIH
MOJEIUPYyeMOMY OOBEKTY WJIM Tpolleccy, Ieau MojaenupoBanus. dopmanuzarus
MPUKJIaAHBIX 3a]1a4.

[IpencraBienne pe3yabTaTOB MOJACIUPOBAaHUS B BHUAC, YIAOOHOM IS
BOCIIPHSATHS YEJIOBEKOM. [ 'paduueckoe mpeACcTaBIeHUE JAaHHBIX (CXeMBbl, TAOJIHIIHI,
rpadukn).

I'padwi. OcHoBHBIE TIOHSATUS. Bunbl rpadoB. Onucanue rpadoB ¢ MOMOIIBIO
MATpHI] CMEXHOCTH, BECOBBIX MATpPUIl, CIHUCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKUX 3a/1ad, CBS3aHHBIX C aHamu3oM rpadoB (MOCTPOCHHE
ONTHUMAJIIBHOTO TYTU MEXIy BepuimHaMu rpada, OmNpelneseHue KOJUYecTBa
pPa3IMUHBIX IMyTEeH MEXJy BEpPUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOTO

rpada).



HepeBbsi. bunapHoe aepeBo. [lepeBbsi noucka. CrocoObl 00xojlia aepesa.
[IpencraBnenne apupMeTUUECKUX BBIPAKEHUN B BUJE JepeBa. JMCKpEeTHBIE UTPHI
JIBYX UTPOKOB C MojHOM uHpopManuei. [loctpoenue nepesa nepedbopa BapuaHTOB,
OTNHUCAHUE CTPATETUU UTPhI B TAOJIMYHOU (PopMe. BHIMTPHINTHBIE ¥ MPOUTPHIIIHBIC
MO3ULMH. BBIMTpBIIIHEBIE CTpaTeruu.

CpencrBa UCKyCCTBEHHOIO MHTEIUIEKTa. CEpBUCHI MAIIMHHOTO INEPEBOJA U
pacnio3HaBaHus yCTHOU peuu. KorHuTuBHbBIE cepBuchl. MaeHTudukamnms u mouck
U300paKEHU, pacro3HaBaHHE T, Camoo0byuaroiuecs CHUCTEMBL.
M cKyCCTBEHHBIM HMHTEUIEKT B KOMIIBIOTEPHBIX Hrpax. lcronp3oBaHue mMeTon0B
UCKYCCTBEHHOI'0 MHTEIUIEKTa B OOydarommx cuctemax. lMcnosnb3oBaHue MeTOA0B
HCKYCCTBEHHOT'O MHTEIIEKTa B poOoToTexHuke. MuTepHeT Bemieit. [lepcnexkTuBbl
Pa3BUTHUSL KOMIIBIOTEPHBIX HHTEJUIEKTYAJIbHBIX CUCTEM. HelpOHHBIE CETH.

AJITOPUTMBI M IPOrPAMMMPOBaAHME

dopmanuszanus  HOHATUSA  anropurma.  Mammnaa  TeropuHra  Kak
YHUBEpCcaJIbHAs MOAeNb BeranciieHuil. Teznc Uépua—Trropunra.

OrneHka CIIOKHOCTH BBIUMCICHUN. BpeMs paGoTel 1 00BEM HCIONIB3yeMOM
naMsTH, UX 3aBUCHUMOCTb OT pa3Mepa MCXOIHbIX JaHHbIX. OueHka
ACUMIITOTUYECKON  CIIOKHOCTH  QITOPUTMOB. AJTOPUTMBI  IOJIMHOMHUAIBHOMN
cinoxHoctH. Ilepebopubie anroputmbl. [Ilpumepsl pa3IWyHBIX —aJTOPUTMOB
penIeHusT OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[louck mpoOCTBIX 4YMCENl B 3aJaHHOM JUAIla30HE C IMOMOINBIO AJIrOpPUTMA
«pemeto DparocheHar.

MHuoropa3zpsaHbie Ueble YUCia, 3a1a4d JUIMHHONW apu(METUKH.

CnoBapu  (accollMaTUBHBIE MAaCCHUBBI, OTOOpa)KeHHs).  XOUI-TaOIUIbI.
[TocTtpoenue andaBUTHO-4ACTOTHOTO CIOBApPS IS 3aJaHHOTO TEKCTa.

Creku. AHanu3 MOpPaBUIBHOCTH CKOOOYHOTO BbIpaKEHUS. BbluucieHue
apu(PMETUIECKOTO BhIPAXKEHHUS, 3aAMMCAHHOTO B MOCT(PUKCHOM opMme.

Ouepenu. Mcnonb3zoBaHue ouepeau AJisi BPEMEHHOIO XPAHEHHUSI TaHHBIX.

Anroputmbel Ha rTpadax. I[locTpoeHne MHMHMMAaJIBHOIO OCTOBHOTO J€peBa
B3BEILIEHHOTO CBSI3HOTO HEOpPHEHTHpOBaHHOTO Trpada. KomnyecTBo pa3iauyuHbIX
nyTel MEeXIy BEpIIMHAMU OPUEHTHUPOBAHHOTO AlMKINYECKOro rpada. AJropuTm
JIeUKCTpHL.

HepeBbs. Peannzanus 1epeBa ¢ MOMOIIBIO CChUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(bunapubie) aepeBbs. IlocTpoeHue nepeBa sl 3aJaHHOTO apU(PMETHUYECKOTO
BBIPAKEHHUs. PeKypcuBHBIE allrOpUTMBbl 00x0Ja aepeBa. Mcronb3oBaHue CTEKa U
ouepean st 00xona aepesa.

JuHamuueckoe NOporpaMMHUpPOBAHME KakK METOJ PELIICHWS 3a1ad  C
COXPAaHEHUEM NPOMEXKYTOUYHBIX pE3YyJbTATOB. 3aJayd, pPEIIacMble C IMOMOIIBIO



JUHAMUYECKOIO0 TMPOrPAMMHUPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX (DYHKIIUIA,
MOACYET KOJIMYECTBA BAPUAHTOB, 33J]a4l ONTUMHU3AIUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kjaccel. CBOMCTBA U MeTO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO MOJXO0JA.
WHukancynsuus, HacjaeI0BaHKe, MOTUMOP(U3M.

Cpensl ObicTpod pa3paboTku mporpamm. lIpoektmpoBanue wuHTEpdeiica
nosib3oBarens. VICHoiib30BaHWE TOTOBBIX — YIPABISAEMBIX  3JEMEHTOB IS
oCTpoeHUs uHTEepdeiica.

O630p  s3bIKOB  mporpammupoBanusi.  [loHsitue o  mapaaurmax
MpOrpaMMHUPOBAHUS.

HNudopmManuoHHbIE TEXHOJIOTHH

OTtanbel  KOMIIBIOTEPHO-MAaTeMaTHYECKOr0  MOJEIHMPOBAHUSA:  IIOCTAaHOBKA
3ajaud, pa3paboOTKa  MOJEIM, TECTUPOBAHME  MOJIEIH, KOMIIbIOTEPHBIN
DKCIEPUMEHT, aHAJIU3 PE3YyJIbTATOB MOJECIIUPOBAHMUS.

Juckpetuzanusi OpyU MaTEMAaTHYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoieccoB. MogenupoBanue JBWKEHHUS. MoJeaupoBaHue OHOJOTUYECKUX
cucteM. MaremaTtnueckue  MOAENM B DKOHOMHKE.  BblunciauTenbHbIE
SKCIIEPUMEHTHI C MOJEISIMU.

OO6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJApPaTOB.
OrneHka YHCJIOBBIX TAPAMETPOB MOJCIUPYEMBIX OOBEKTOB U  MPOIECCOB.
BoccranoBieHre 3aBUCUMOCTEN IO pe3yJibTaTaM SKCIEPUMEHTA.

Beposatnoctaeie  Mozenu.  Mertoasl  Monte-Kapno.  MiMurtanmnonHoe
MozaenupoBaHue. CUCTEMbI MACCOBOI'O 0OCITYKUBaHHUS.

Tabmuunsie (pensioHHBIE) Oa3bl MaHHBIX. Tabmuia — mpeacTaBICHUE
CBeJIeHUI 00 OoaHOTHIHBIX 0oOBekTax. [lome, 3amuch. Kmrou Tabmmipl. Pabora ¢
rotopoi 0a30il maHHBIX. 3amoyiHEHUE Oa3bl JaHHBIX. [loWCK, COpTHpOBKa U
dbunpTpanus JaHHBIX. 3apPOChl Ha BBIOOPKY JaHHBIX. 3alpOChl C MapameTpaMu.
Brrunciisiemslie 1o B 3ampocax.

Mmuorotabmuunbie  0a3pl JaHHBIX. THIBI CBSA3€H MEXIy TaOJIUIlaMHU.
Buemmauii kmrou. LemocTHOCTS 6a3bl JaHHBIX. 3aPOChl K MHOTOTAOJIMYHBIM 0a3aM
JTAHHBIX.

NutepHer-ipuiioxkenus. [lonaTre o cepBepHON U KIIMEHTCKOM 4acTsAX CaWTa.
TexHOoJIOruss «KIMEHT — CEPBEP», €€ TOCTOMHCTBA U HENOCTAaTKU. OCHOBBI S3BIKA
HTML wu xackamubix tabmumn ctwieid (CSS). Crenapun Ha s3bike JavaScript.
dopMmbl Ha BEO-CTpaHUIIE.

Pa3merienne BeO-caliToB. Yciayra XxocTuHra. 3arpy3ka ¢aijioB Ha CauT.

BBon n300paxkeHuil ¢ MCHOJIb30BAHUEM PA3IMYHBIX HU(POBBIX YCTPOUCTB
(madpoBeIX (poToanmapatoB M MHKPOCKOINOB, BHUICOKAMEp, CKAaHEPOB U JIPYTUX



ycTpoiicTB). ['padmueckuii pemaktop. Pazpemenne. Kanpuposanue. UcnpaBnenue
nepcnektuBbl.  ['mcrorpamma. Koppekuuss  ypoBHEW, KOppeKuus  IBETa.
OOecnBeunBaHue IBETHBIX H300pakeHui. Perymb. Pabora ¢ obOmactsamu.
OuUIbTpPHL.

MHuorocnolinble uzo0Opaxenus. TexkcroBble ciou. Macka cnos. Kanaubl.
Coxpanenue BblAeeHHONM oOnactu. IloaroroBka wimrocTpauuil A BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekropuast rpaduka. Ilpumutussl. M3MeHeHue mopsAaKa SJIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpussie. @opmaThl BEKTOPHBIX
pUCYHKOB. Vcnionb30BaHue KOHTYpPOB. BekTopu3zaius pacTpOBbIX H300paKeHUH.

[IpyHOMOBI  TIOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJCIIEH.
Cerounble Mognenu. Marepuansl. MoJeauMpoBaHHE HCTOYHUKOB OCBELICHUS.
Kamepsl. ApautuBsble TexHonoruu (3D-npunrepst). IloHdatue o BupTyaabHOU
PEanbHOCTH U JONIOJIHEHHOM PEAIBHOCTH.



I[INTAHAPYEMBIE PE3VIJIbTATbBI OCBOEHMA IIPOIPAMMLI 110
MHO®OPMATUKE (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O
OBILEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yibTaThl  OTPAXAlOT TOTOBHOCTh M  CIIOCOOHOCTh
oOyyJaronuxcsi pyKOBOJCTBOBAaTbCA C(POPMUPOBAHHON BHYTPEHHEW MO3ULUEN
JUYHOCTH, CHCTEMOW IEHHOCTHBIX OPUEHTAlUd, IIO3UTHBHBIX BHYTPEHHHX
yOeXaAeHU, COOTBETCTBYIOIIMX TPAAULIMOHHBIM LEHHOCTAM POCCHUHCKOIO
00111ecTBa, pacClIUPEHNE KU3HEHHOIO OMbITa M OMNBITA ACSTEIBHOCTU B MPOIECCE
peanu3auuyd  CpeACTBaMU  y4yeOHOTO TMpeJAMeTa OCHOBHBIX  HAampaBlIEHUN
BOCIIUTATEIIBHON IESTENBHOCTH.

B pesynprate wu3ydenuss WHGOPMATUKHA HA YPOBHE CpPEIHETO OOIIETOo
oOpa3zoBaHus y oOyuaromierocsi OyayT c(OpMUPOBAHBI CIAEAYIOLIUE JTUYHOCTHBIE
pe3yJbTaThI:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX MpaB M 00s3aHHOCTEH, YBa)KEHHUE
3aKOHa M TPaBOIOPAIKA,  COOJIIOJIGHHE  OCHOBOIOJIATAIOIIUX  HOPM
MH(POPMAILIMOHHOT'O TIpaBa U UHPOPMALIMOHHON 0€3011aCHOCTH;

TOTOBHOCTh IPOTUBOCTOSATH HUJIECOJIOTUM JKCTPEMH3MA, HAI[MOHAIU3MA,
KCeHO(OoOUH, AUCKPUMHUHALMU 110 COLMAIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HAllMOHAJIBHBIM [TPU3HAKaM B BUPTYAJIbHOM IIPOCTPAHCTBE;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UICTOPUYECKOMY HACIEANI0, TOCTUKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTUAX, TOHUMaHUe 3HaUeHUs] THHOPMATUKU KaK HAYKU
B KU3HHU COBPEMEHHOTO 00IIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO ITOBECHMS;

CIIOCOOHOCTh OILICHUBATh CUTYallMI0O M MPUHUMATh OCO3HAHHBIE PEIICHHS,
OpUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LEHHOCTH, B TOM YHUCJIE B
ceru MHTepHeT;

4) 3¢TETH4eCKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOUIEHUWE K MHpY, BKJIIOYAas JCTETUKY HAy4YHOIO M
TEXHUYECKOTO TBOPYECTBA;

CHIOCOOHOCTh BOCHPUHHUMATH pa3JIMYHbIE BHUABI HCKYCCTBAa, B TOM YHUCIE
OCHOBAaHHOT'O Ha UCIOJIb30BaHNU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3u4YeCKOro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh  3J0pOBOTO M Oe3omacHoro  obpaza  KU3HH,
OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3JI0PDOBBIO, B TOM 4YHCIE 3a CYET



coOmrofenns TpeboBaHU OE30MACHOMN IKCIUTyaTalll CPEACTB MHPOPMAIIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHMBHOW JAEATEIBHOCTM TEXHOJOIMYECKOW Y COLUAIBHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSATEIIBHO
BBITIOJTHSITh TAKYyIO JEATEIbHOCTD;

uHTEpec K cdepaMm MTpoPecCHOHATBEHON ACSITEIBHOCTH, CBS3aHHBIM C
UH(OPMATUKON, MPOrpaMMUPOBAHUEM U HH(POPMALUOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JIOCTIDKCHHUSX HayKu HHGOPMATUKH U HAYYHO-TEXHHYECKOTO
nporpecca, yMEHUE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymed npodeccuu U
peanu30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpPA30BaHHWIO Ha
NPOTSKEHUU BCEH )KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS:

OCO3HAHUE TI00ATBHOrO0 XapakTepa 3KOJIOTHYECKHX MpoOJieM M MyTell ux
pemeHusi, B TOM 4YHCIe C YyYETOM BO3MOXXKHOCTEH HMH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTU;

8) HeHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH, JOCTIDKCHUSIM HAay4YHO-TEXHUYECKOIro IMporpecca U
0OIIIECTBEHHOMN MPAKTUKH, 32 CUET MIOHUMAaHUS POJIU WH(DOPMAIMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX MPOIECCOB U WH(GOPMAIIMOHHBIX TEXHOJOTUA B YCIOBHUSAX
uudpoBoii TpaHchopMaIii MHOTUX cdep KU3HU COBPEMEHHOIO 00I1IeCTBa;

OCO3HAHUE IEHHOCTH HAY4YHOU JESTEIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO U UCCJIEA0BATENbCKYIO AEATEIbHOCTh UHINBUIYAIBHO U B TPYIIIIE.

B npouiecce qOoCTHXKEHUS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHSI MPOrPAMMEBI
no wuHPOpPMATUKE Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
WHTEJUIEKT, Mpeoiararonui copMupoBaHHOCTb:

CaMOPETYJIUPOBAHHUS, BKJIOUYAIOIIEIO CAMOKOHTPOJb, YMEHHUE MNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aIanTUPOBATBCS K
HIMOIMOHATLHBIM U3MEHEHUSIM U TPOSIBIISITh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONICH CTPEMJICHUE K JOCTIKECHUIO 1EJIH U
yCIexy, ONTHUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JEWCTBOBAThb, MCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIIBHOE COCTOSIHHUE
JIPYTUX, YYUTBHIBaTh €r0 MPU OCYIIECTBICHUM KOMMYHHUKAIUHM, CIIOCOOHOCTH K
COYYBCTBHUIO U COTIEPE)KUBAHUIO;

COIMAIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIOCOOHOCTh BBICTPANBATH OTHOIICHUS
C APYTUMH JIFOJIbMU, 3a00TUTHCS, MPOSBIISITH UHTEPEC U pa3peliaTh KOHQIUKTHI.



METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe wu3ydeHuss HMHPOPMATHKM Ha YypPOBHE CPEAHETO OOIIEro
oOpazoBanust y oOywaromerocss OyayT cGOpPMHUPOBAHBI MeETaNpeIMETHBIC
pe3yabTaThl, OTPAXCHHBIC B YHHUBEPCAIbHBIX YUYEOHBIX NEUCTBUAX, a UMEHHO —
NO3HaBaTelIbHbIE YHUBEpCaJbHbIE y4ueOHbIE JEWUCTBUSA, KOMMYHUKATHBHbIC
yHHUBEpCaJibHbIe y4YeOHbIe NEHCTBHSA, PETyJIsSTHUBHBIE YHUBEpCaJbHBIE Yy4yeOHBIC
JCHCTBYSI, COBMECTHAS I€ATEIHHOCTb.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHBbIE YUeOHbIE J1eHCTBUS

1) 6a30BbI€ JJOTHYECKHE TeiCTBUS:

CaMOCTOSITETLHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBINM MNpPU3HAK WM OCHOBAHUS [JIs CpaBHEHHS,
KJaccuuKauyu U 0000IICHHS;

OMpENeNATh IEJIU JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTHBOPEUHS B pACCMATPUBAECMBIX SIBJICHUSX;

pa3pabaThIBaTh IIAH PEIICHHS IMPOOJIEMBbI C YIETOM aHAIN3a HMEIOIIMXCS
MaTepHuaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
1EeJISIM, OIIEHUBATh PUCKU MOCIIEICTBUIN AESTEIbHOCTH;

KOOPJAMHUPOBAaTh H  BBHIOJHATH pabOTy B YCIOBHUAX  PEalIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHUE A€eliCTBUS:

BJIQJIETh HABBIKAMU YYEOHO-HCCIIEI0OBATEILCKON U TPOCKTHOM JIESITEIILHOCTH,
HaBbIKAMU  paspelieHus: MOpoOjeM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOMCKY METOJIOB PEILICHUS MPAKTUYECKUX 3a]1a4, TPUMEHCHUIO
Pa3JIMYHBIX METOJOB MO3HAHMUS;

OCYILECTBJISITh Pa3IMYHbIE BUJBI JIEATCIBHOCTH MO TOJYYEHUIO HOBOTO
3HAHMS, €r0 HMHTEpIIpeTaluy, MPeoOpa30BaHUI0O M MPUMEHEHUIO B Pa3IUYHBIX
Y4EOHBIX CHUTyalUsiIX, B TOM YHCII€ TPU CO3JAaHUU YUYEOHBIX U COLMAIbHBIX
MPOEKTOB;

dbopMupoOBaTh Hay4YHBIN TUI MBIIIUICHUS, BIAJE€Th HAYYHONU TEPMHUHOJIOTHECH,
KJIFOYEBBIMU TOHITHUSIMHU U METOAAMU,

CTaBUTh ® (OPMYITUPOBATh COOCTBEHHBIC 3a7adll B 0Opa30BaTEILHOM
JESATEIbHOCTH U )KU3HEHHBIX CUTYAITUSX;



BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI I JI0KAa3aTelIbCTBA
CBOUX YTBEPKICHHM, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh IIOJYYEHHbIE B XOJE PpEIICHUS 33Ja4d  pPe3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYUIIECTBIISAThH IEJICHANIPABICHHBIA MOUCK TEPEHOCca CPEJCTB U CIOCOOOB
nerlcTBUS B MPOGECCHOHAIBHYIO CPEIY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATENIBHYIO M MPAKTUYECKYHO OOJacTH
AKU3HENIEATEIIbHOCTH;

YMETh UHTErpPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIJIBUTATh HOBBIE WJEH, MpeJjlaratb OpUTHHAIBHBIE MOJIXOJbI M pElIeHUS,
CTaBUTb MPOOJIEMBI U 33/1a4UH, AOMYCKAIOIINE AIbT€PHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanmeii:

BJIa/IETh HaBBIKAMM MOJyYEHUsI HHPOPMAIMH U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOATENIbHO  OCYHIECTBJISTh  MOWUCK,  aHallM3, CHUCTEMAaTHU3alui0 U
MHTEPHPETALNI0O HHPOPMALIMK PA3IMYHBIX BUJOB U (GOPM MpEACTaBICHUS;

co3laBaTh TEKCTbl B pa3Nu4HbIX (¢dopmarax ¢ Yy4ETOM Ha3HAYCHUS
uH(poOpMalMM U  1EJIEeBOM  ayJuTOpUH, BBIOMpas ONTUMAIBHYIO  (OopMy
IIPEICTABIICHNS U BU3yalIN3alliu;

OLICHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh MH(pOpPMAIMK, €€ COOTBETCTBHE
IPaBOBBIM U MOPAJIbHO-ITUYECKUM HOPMaM;

UCIIOJIb30BaTh  CPEACTBa MH(MOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIIMOHHBIX
3aja4 ¢ COONIOIeHHEM TpeOOBaHMN JPrOHOMHUKH, TEXHUKU O€30MacHOCTH,
TUTHUEHBI, pecypcocOepexeHusl, TMPaBOBBIX M  JTUYECKUX HOPM, HOPM
uH(OPMAIMOHHON 6€301TaCHOCTH;

BJIAJE€Th  HABBIKAMM  pPAaclO3HaBaHWA M 3allUTBl  MH)OpManuw,
MH(pOpPMALIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIbHbIC yqeﬁnme JeHCTBUSA

1) o0menme:

OCYIICCTBIIATH KOMMYHHUKAIIMH BO BCEX cepax KU3HM;

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBa OOIIEHWS, IMOHWMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, PACTO3HABaTh MPEANOCHUIKH KOH(MIWUKTHBIX CHUTyaIllud |
CMSATYATh KOH(JIUKTHI,

BIAJCTh  Pa3IUYHBIMH  CIOCOOaMM  OOIICHWUS ¥ B3aUMOJICHCTBUS,
apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMST4aTh KOH()JIUKTHBIC CUTYaIIHH;



Pa3sBEPHYTO U JIOTUYHO M3Jararb CBOI0 TOYKY 3PEHHUS C HMCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMAaTh W MCIIOJb30BaTh MPEUMYILECTBA KOMAHIAHON M WHIUBHUIYaJIbHOU
paboThI;

BBHIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHUCTBUI € y4ETOM OOIIMX
MHTEPECOB U BO3MOXHOCTEN KXKJAOTO WICHA KOJJIEKTHBA;

MPUHUMATh 1EJIHM  COBMECTHOW  JEATEIbHOCTH, OpPTraHU30BBIBATH U
KOOPJAUHUPOBATh JEUCTBUSA MO HUX JOCTHUKECHHUIO: COCTABJIATH IUJIaH JICHMCTBUM,
pacrpefiensaTh pojd C Y4Y4E€TOM MHEHHUM YYaCTHUKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOU paboTHhI;

OIICHMBAaTh KAa4eCTBO CBOEr0 BKJIaJa M Ka)JIOr0 YYaCTHHKA KOMaHIbl B
00U pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUIM;

npeajaraTb HOBBIE MPOEKTHI, OIECHMBATh WJAEU C TO3WIMA HOBU3HBI,
OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETHMYECKOE TOBEICHUE B PaA3JIMUYHBIX
CUTYaIIUSX, IPOSBIISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryisiTuBHbIE YHUBePCAJIbHbIE YUeOHbIE eiiCTBUSA

1) camoopranusauus:

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO NIEATEIBHOCTD, BBISABIATH
po0IeMBbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JEATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO ~ COCTABJISITH IUIAH  pPEIICHUS NpodsiieMbl € Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOYTCHHUI;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKH y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUI;

JIeaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLICHUBAThH MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW JPYIAUIUU B
pa3HbIX O00JIaCTAX 3HAHWN, TMOCTOSHHO TOBBINMIATH CBOM OOpa30BaTEIbHBIA U
KYJIbTYPHBIA YPOBEHB.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BIAJCTh HABBIKAMM  TIO3HABATEIbHON  pedUieKCMM  Kak  OCO3HAHMS
COBEpLIAEMBIX JCHUCTBUM M MBICIUTENBHBIX TPOLECCOB, HUX PpE3yJNbTAaTOB U



OCHOBAHHUM, UCIOIB30BaTh MPUEMBI pedIECKCUU Il OLICHKU CUTYyalllu, BbIOOpa
BEPHOI'O PELICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NMPUHUMATDH PEIICHUS 0 UX CHUKEHUIO;

NPUHUMATh MOTHBBI M apryMEHThl JPYTMX TPU aHaJIU3€ pe3yJIbTaToB
NEeATEeIbHOCTH.

3) npuHATHS ce0sl M IPYTrUX:

MPUHUMATh ce0sl, MTOHUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA,;

OpUHUMATh MOTHUBBI W apryMEHThl JPYrUX I[IpU aHallu3e pe3yJIbTaToB
NEeATEeIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JIPYTUX HA OLIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUU JPYTOTO YEIOBEKA.

HPEIMETHBIE PE3YJIBTATHBI

B mnpouecce nzyuenuss kypca HH(POpMATUKH YTriIyOsi€HHOro ypoBHS ¢ 10
Knacce oOydarouuMmMucs OyIyT  JIOCTUTHYTHI — CIEAYIOIIME  MPEAMETHBIC
pE3yNbTATHI:

BJaJICHUE TMPEICTaBICHUSIMH O PO MHGOpMAIMUd U CBSA3aHHBIX C HEH
IIPOIICCCOB B IMPHUPOJE, TEXHUKE MU OOIIECTBE, MOHATHUAMH «HH(POPMAIUIY,
«MH()OPMALIMOHHBIA ~ TpPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucteMHbId A hexT», «MHPOPMAIIMOHHAS] CUCTEMAaY, KCUCTEMA YIIPaBJICHUSY;

BJIAJCHUE METOJAMHM IOMCKa HHpopMauuu B ceTh HHTepHeT, yMmeHue
KPUTHUYECKU OIICHUBATh UH(OPMALINIO, TOIYyYeHHYI0 U3 ceTH HTepHeT;

YMEHHME XapaKTepu30BaTh OOJbIINE JAaHHbIE, TPUBOJAUTH HPHUMEPHI
UCTOYHUKOB HMX TIOJyYeHHS] M  HAMpaBlIEHUS  HCIOIb30BAaHUSA, YMEHUE
KJ1accu(UIIMPOBATh OCHOBHBIE 3a/lauyd aHalM3a JaHHBIX (IIPOTHO3UPOBAHUE,
KJaccudukanus, KJIacTepU3aLus, aHanu3 OTKJIOHEHHUH), MOHUMATh
NOCJIEOBATENIBHOCTD PEIIEHUS 3a7a4 aHaJIn3a JaHHBIX: cOOp NEPBUYHBIX JaHHBIX,
OYMCTKAa M OIIEHKa KadecTBa JAaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YyaIu3allMsl TaHHbIX, UHTEPIPETALHS Pe3yIbTaTOB;

NOHUMAHUE OCHOBHBIX NPHUHIIMIIOB YCTPOMCTBA U (PYHKUMOHUPOBAHUS
COBPEMEHHBIX CTALMOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB, TEHACHIIMIA Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHI;

BJa/ICHUE HaBbIKaMH pabOThl C ONEPALMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIAMU TPOTrPaMMHOr0 oOOecnedyeHus: i pelieHus Y4YeOHbIX 3a7ad [0
BBIOpPAHHOM crienuanu3aluu;

HaJIM4YME MPEACTABICHUN O KOMIIBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIIMIIAX OPTaHU3ALNUN U (YHKIIMOHUPOBAHUS KOMITbIOTEPHBIX
ceredf, 00 OOWIMX MNPUHUHUINAX pa3pabOTKU U (QYHKIHOHUPOBAHUS HMHTEPHET-
IIPUIIOKEHNM;



NOHMMaHHE Yrpo3 HWHGPOPMAIMOHHON O0€30MmacHOCTH, HCIIOJIb30BAHUE
METOJJOB U CpPEJICTB MPOTUBOACHCTBHUS OSTUM yrpo3aMm, COOJIOJCHHE Mep
0€30MacHOCTH, MPEJOTBPAIAIOIINX HE3AKOHHOE PACIPOCTPaHEHUE MEPCOHABHBIX
JAHHBIX, COOJIIO/IEHNE TPEOOBAaHUN TEXHUKU O€30MaCHOCTU U TUTHEHBI pU padoTe
C KOMIIBIOTEpPaMU U JPYTUMH KOMIIOHEHTaMU [U(GPOBOTO OKPYKEHUS, IOHUMaHUE
MPaBOBBIX OCHOB HCIOJB30BAaHUS KOMIBIOTEPHBIX MporpaMm, 0a3 AaHHBIX U
pabotsl B cetu HTEpHET;

MOHMMAHUE OCHOBHBIX TMPHUHIMUIIOB JUCKPETU3ALMH PA3IUYHBIX BHUIOB
uHpopMalMK, YyMEHHE ONpeaAeysITh HUHPOPMAIMOHHBIH O0BEM TEKCTOBBIX,
rpadUyecKuX U 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapameTpax AUCKpPETHU3alluu,
YMEHUE OIpPEACNATh CPEIHIOI CKOPOCTh IIE€pPEeladd JIaHHBIX, OLICHUBATh
U3MCHEHHE BPEMEHU IMepefayd NpU HM3MEHEHHH WH(GOPMAIMOHHOTO 00BhEMa
JAHHBIX U XapaKTePUCTUK KaHaja CBS3H;

yYMEHHUE HCIONb30BaTh MPU PEIICHUH 3aJlay CBOMCTBA MO3UIIMOHHOW 3alUCU
YHUCEJl, AITOPUTMA MMOCTPOCHHUS 3aIMCH YUCIa B MIO3UIIMOHHON CUCTEME CUUCIIECHUS
C 33JaHHBIM OCHOBAaHMEM M MOCTPOCHMS YHCIA MO CTPOKE, COAEpIKALIEH 3amuch
ATOr0 YHWCIa B TMO3UIUOHHOM CHCTEME CUMCICHHS C 3aJaHHBIM OCHOBAHHUEM,
YMEHUE BBINOJHATh apu(PMETHYECKUue OIepaluyd B TO3UIMOHHBIX CHCTEMax
CUMCIICHUS,

YMEHUE BBINOJHATh MPeoOpa30BaHUs JIOTUYECKUX BBIPAKEHUM, HCIIONb3YS
3aKOHbl aiareOpbl JIOTUKH, YMEHUE CTPOUTh JIOTUYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAJIbHBIX (pOpMax MO 3aJaHHOUN Tabiuie
UCTUHHOCTH, HUCCJEeN0BaTh OOJACTh MCTHUHHOCTU BBICKA3bIBAHMSI, COJEPIKAIIETO
NEPEMEHHBIE, PEIIATh HECI0KHbBIE JTIOTHYECKUE YPABHEHUS U CUCTEMbI YPaBHEHUI;

MOHMMaHUE 0a30BBIX AJITOPUTMOB OOpPAOOTKM YHCIOBOW H TEKCTOBOM
uH(popManuu (3anuch Yucesl B MO3UIIMOHHOW CUCTEME CUMCIICHHS, HaXOXICHUE
BCEX MPOCTHIX YUCEN B 33J]JaHHOM JHana3oHe, 00pad0oTKa MHOTOPA3PSIHBIX IETBIX
Yrcell, aHaJIU3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB NTOMCKA U COPTUPOBKH,
YMEHHUE ONPENENsATh CI0XHOCTh HM3y4aeMbIX B Kypce Oa30BBIX aJrOPUTMOB
(cymMMUpOBaHHE d3JEMEHTOB MAacCHBa, COPTHPOBKAa MaccHuBa, MepeOOopHbIe
QJITOPUTMBI, TBOMYHBIA TOWCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTH JIJIsl PEIlIeHUs OJHOM 3a/1a4u;

BJIaJICHUE YHUBEPCAIBHBIM SI3bIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O Oa30BBIX THIIAX JAHHBIX M
CTPYKTypax JaHHbIX, YMEHHE MCIOJIb30BaTh OCHOBHBIE  YIPABISIOLIUE
KOHCTPYKIIMU, YMEHHUE OCYIIECTBISATh AaHAIW3 MPEAJTOKEHHOW MPOTPAMMBI:
OTIPEICNIATh PE3YyJbTaThl paOOThl MPOTPAMMBbI TIPH 3aJaHHBIX MCXOJHBIX JIAHHBIX,
ONPENCINATh, MPU KAKUX HCXOJHBIX JIAaHHBIX BO3MOKHO TMOJIyYEHHE YKa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPHIE MOTYT MPHBECTH K OMHUOKE B padoTe
porpamMmbl, GOPMYIUPOBATH MPEJIOKEHHUS 110 YIYUIIEHUIO IPOTPAMMHOTO KOJIa;

YMEHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MaTepPHAIIbl C UCIIOIB30BAHUEM BO3ZMOKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB M 0OJIAYHBIX CEPBHUCOB;

YMEHHE HCIIOJIb30BATh AJIEKTPOHHBIC TAOMUIIBI IS aHAIN3a, MPEICTaBICHUS
U 0o0paboTku  AaHHBIX  (BKJIIOYAsh  BBIUMCICHHE  CYMMBI,  CPEIHETO
apu(QMETUYECKOr0, HauOOJIBIIET0O W  HAUMEHBIIEr0 3HAYCHHWM, pEIIeHHe
ypaBHEHUH, BHIOOp ONTHMAIBHOTO pPEIICHUS, MOAOOp JWMHHHM TPEHIA, pPEIICHHE
3a/1ad MPOTHO3UPOBAHUA).

B mporecce u3yuenus kypca WHGOPMATHKH YriyOJn€HHOTO ypoBHS 6 11
K1acce oOydaroummuuMmucs OyIyT JIOCTUTHYTHI  CIEAYIOIIHE  MPEAMETHBIC
pe3ybTaThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOMBI, JIOMYCKAIOIINEe OJHO3HAYHOE
JEKOJIUPOBaHUE COOOIIEHUN (MpePUKCHBIE KOABI), HMCMHOJb30BaTh MPOCTEUIIINE
KOJIbI, KOTOPBIE MO3BOJISIOT OOHAPYKUBATh U MCIPABIIATH OIMIMOKK TP TIepenaye
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIONINN HAUMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOINEHHUsI TMPH HU3BECTHON YacTOTe CHMBOJIOB, TOSCHATH MPUHIUIIBI
pabOTHI MPOCTHIX AJITOPUTMOB CIKATHSI IAHHBIX;

YMEHHE peliaTh alTOPUTMHYECKUE 3aJaud, CBSI3aHHBIE C aHATU30M TrpadoB
(3a7a4u  TOCTPOCHHS ONTHUMAIBHOTO TyTH MEXIy BepummHamMu rpada,
OmpeNeNeHus]  KOJNWYEeCTBAa  pa3lIMYHBIX  MyTed  MEXIy  BepIIMHAMU
OpPHEHTHUPOBAHHOTO AlMKINYECKOro rpada), yMEeHHEe HCIONb30BaTh JIEPEBhS MpU
aHaiM3e W TIOCTPOGHHWU KOJOB U M TPEIACTABICHUSA apHUPMETHUYECKUX
BBIPKCHUN, TIPU PEIICHUN 33]1a4 MMOMCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33J]aHHOMY QJITOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBHIUTPHITITHYIO
CTPATETHUIO UTPHI;

yMEHHE pa3padaTbiBaTh W pEANM30BBIBATH B BHUAEC NporpamMMm 0a30BBIC
QITOPUTMBI, YMEHHUE HCIIOJB30BaTh B MporpamMMax JaHHBIE PAa3IUYHBIX THIIOB C
y4€TOM OTpPAaHMYCHUN HAa JUANa30H WX BO3MOXKHBIX 3HAYCHHUH, MPUMEHSTH MPHU
PEIICHUH 3a/1ay CTPYKTYPhI JaHHBIX (CIUCKH, CIOBAPH, CTEKH, OUEPE/IH, IEPEBDS),
UCTIONB30BaTh 0a30BbIE OMEpald CO CTPYKTypaMH JIaHHBIX, TPUMEHSTH
CTaHJIaPTHBIE M COOCTBEHHBIE TOJMPOrPaMMBI NIl OOPaOOTKH YHUCIOBBIX JTAHHBIX
U CHUMBOJIBHBIX CTPOK, MCHOJB30BaTh MPH pPa3pabOTKe MporpamMM OUOIMOTEKH
MOANPOTPaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPENICTB Cpe/bl pa3pabOTKH, YMEHHE UCTIOIB30BaTh CPEJCTBA OTIIAJIKH MPOTPaMM B
cpeJie mporpaMMHUPOBaHUs, YMEHHE JOKYMEHTHPOBATH MPOTPAMMBEI;

yMEHUE CO37aBaTh BEO-CTPAHMIIBL;



BJaJICHUE OCHOBHBIMH CBEICHHSIMH O 0a3ax JaHHBIX, HX CTPYKTYpeE,
CpeICTBaX CO3JaHMsI U pabOThl C HUMH, YMEHHE HCIIOJIb30BaTh TaOJINYHbIC
(pensimonHbIe) 0a3bl JAHHBIX (COCTABIATH 3alpPOCHl B 0a3ax JaHHBIX, BBIIOJIHATH
COPTUPOBKY M IMOWCK 3amuceil B 0a3ze NaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JIAaHHBIX) U CIIPABOYHBIE CHCTEMBI;

YMEHHE MCIOJB30BaTh KOMIBIOTEPHO-MATEeMaTHYECKUE MOJCIHU JJIsl aHan3a
OOBEKTOB U TMpPOLECCOB: (OPMYJIUPOBATH IEJb MOACIUPOBAHUS, BBIIOIHATH
aHaJIM3 pe3yJbTaToOB, IIOJIYYEHHBIX B XOJE€ MOJICIUPOBAHUS, OIICHUBAThH
COOTBETCTBUE MOJEIH MOJEIHPYEMOMY OOBEKTY WU IPOLECCY, MPEACTaBIATH
pe3yabTaThl MOJICTUPOBAHUS B HATJISITHOM BUJIC,

YMEHHE OpraHU30BBIBATH JIMYHOE HWH(OPMALMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3JIMYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUN, TOHHMaHUE
BO3MOXHOCTEH IM(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, HH(POBBIX
00pa3oBaTeNbHbIX CEPBUCOB;

NOHUMAaHHE OCHOBHBIX MPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH U OTPaHUYCHUS
IPUMEHEHUSI TEXHOJOTUH HCKYCCTBEHHOI'O MHTEJUIEKTa B PA3IMYHBIX 00JaCTSIX,
HaJIM4YKMe TMPEJCTaBICHU O Kpyre pellaeMblX 3aJad MAalIMHHOTO OO0Yy4YeHHS
(pacnio3HaBaHUsl, KJIacCCH(PHUKAIMU U MPOTHO3UPOBAHUS) HATMUYWE MPEACTABICHUIM
00  UWCHONB30BAaHWUU  HMHPOPMAIIMOHHBIX  TEXHOJOTHMA B  Pa3jMYHBIX
npodeccHOoHaNBHBIX cepax.
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IHOYPOYHOE IIVTAHUPOBAHUE
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Ne
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TpeboBaHMs TEXHUKU
0€30IaCHOCTH U TUTHUEHBI TIPU
paboTe ¢ KOMIIbIOTEpaMH U
JPYyTUMHU KOMIIOHEHTaMHU
U(GPOBOTrO OKPYKEHUS
[TpunIUIB paboTHI
KOMITBIOTEPOB U KOMITBIOTEPHBIX
CUCTEM

OOMeH 1TaHHBIMU C TOMOILBIO
muH. KoHTposiepsl BHEIIHUX
YCTPOWCTB

ABTOMAaTHYECKOE BHITIOJTHEHUE
IPOTpaMMBbl IPOLEECCOPOM
OrnepaTuBHasi, IOCTOSTHHAS U
JOJTOBPEMEHHAS TAMSTh.
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CHCTEM M MOOWJIBHBIX YCTPOICTB

CucteMHOE MPOrpaMMHOE
obecnieuenne. OnepanioHHbIC
CHCTEMBI

Yrunutel. [paiiBepsl yCTPOKCTB.
[TapannensHoe
IIPOrPaMMHUPOBAHHE

WNuctamsmus u AeMHCTaUTALMS
MIPOrpaMMHOTO 00ecTieueHus

@aiinosble cuctemsl. [IpuHIUIIBL
pa3sMeLIEeHNs] | UMEHOBaHUs
¢aiinoB B JOATOBpEMEHHOM
namsty. 111a0IoHb! 11 OIMcaHus
rpynn Qaiiaos
3akoHOaTeNbCTBO Poccuiickoit
denepanyu B 00JIaCTH
MIPOrPaMMHOTO O0eCTICUeHUs U
JIAaHHBIX

[TpuHIUTIEI TOCTPOCHUS U
armapaTHble KOMIOHEHTBI
KOMITbIOTEpHBIX ceTell. CeTeBble
MIPOTOKOJIBI

Cetp UHTEpHET

Pasnenenune IP-cetn Ha monceTu ¢
IIOMOIIIBIO MACOK IIO/ICeTeH
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['ocynapcTBEHHBIE AIEKTPOHHBIE
CEPBUCHI U YCIIYTH

Nudopmanmonnas 6€30macHOCTh

BpenoHocHbIe porpaMmmMHoOe
obecriedyeHre u MeTo/ 1l OOPHOBI C
HUM

ITpakTrueckas padboTa o Teme
" AHTUBUPYCHBIE TPOTrpaMMBbl"”

Opranusanys JIMIHOTO apXuBa
uHpopmanuu. PesepsHoe
konuposanue. [laponbHas 3amura
apxuBa

[lIndpoBanue TaHHBIX

Anroputm mmdposanus RSA.
Creranorpagus

[TpakTryeckas pabora o Teme
"udpoBanue JaHHBIX"

WNndpopmanivs, 1aHHBIE U 3HAHUSL.
HupopmaiinoHHbIe TPOIIECCH B
pHUpoJie, TEXHUKE U OOIIIeCTBE

HemnpepbIBHBIC U TUCKPETHBIC
BEJIMYMHBI ¥ CUTHAJIBI.
HeobxoammocTh TUCKpeTH3aIun
uH(pOopMaIny, MpeaHa3HaYeHHOH
JUISL XpaHeHHUs, Iepeaadn u
00paboTKH B IIU(PPOBHIX
cucTeMax
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PaBHOMEpHBIE U HEpaBHOMEPHBIE
KoJpbl. [lekonupoBanue
COOOIIEHNH, 3aIIMCAHHBIX C
MIOMOIIbIO0 HEPAaBHOMEPHBIX KOJIOB

Ycnosue @ano. Iloctpoenue
OJTHO3HAYHO JIEKOJAUPYEMBIX
KOJIOB C TIOMOIIIBIO iepeBa. ['pad
An. A. MapkoBa

EnuHuIBI M13MEpeHns: KOJIUYecTBa
uHpopManuu. AapaBUTHBIA
MOJXO0/1 K OIIEHKE KOJINYEeCTBA
uHpOpMaun

Cucrembl CYHCICHUS

[TepeBon uncen U3 0aHOM
CHCTEMBI CUUCIICHUA B IPYTYIO

I[BOI/ILIHaH, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHasg CUCTCMbI
CUUCIICHUSA, CBA3b MCIKIY HUMHA

JIBoW4Has1, BOCBMEpHUYHAs U
[IeCTHAIIATePUIHAS] CUCTEMBI
CUHCIICHUS, CBSI3b MEXKIy HUMH
JIBowuHasi, BOCBMEpUIHAS U
[IECTHAIIIATCPUIHAS CHCTEMBI
CUHCJICHUS, CBSI3b MEXKIY HUMU
ApudnmeTndeckre onepaniu B
MTO3UITMOHHBIX CUCTEMAaX

CUHHUCIICHUA

TponuHas ypaBHOBELICHHAs

https://m.eds00.ru/Q9T5B3X9L

https://m.eds00.ru/S5K9N2T1D

https://m.edsoo.ru/\W2F9W3W7K

https://m.edsoo.ru/J7THED4N5F

https://m.edso0.ru/J1JI3ESBW7Q

https://m.edsoo.ru/Q5C90Q1H7C

https://m.edso0.ru/S7Y2L4M5M

https://m.edsoo0.ru/K1Z26K114S

https://m.edsoo.ru/L1V3B717J



https://m.edsoo.ru/Q9T5B3X9L
https://m.edsoo.ru/S5K9N2T1D
https://m.edsoo.ru/W2F9W3W7K
https://m.edsoo.ru/J7H6D4N5F
https://m.edsoo.ru/J1J3E8W7Q
https://m.edsoo.ru/Q5C9Q1H7C
https://m.edsoo.ru/S7Y2L4M5M
https://m.edsoo.ru/K1Z6K1I4S
https://m.edsoo.ru/L1V3B7I7J
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CHUCTEMA CUHMCICHUA

]_—[BOI/ILIHO-IIGCHTI/I‘IHEIH cucrema
CUHUCIICHUA

Konuposanue TekcToB

PacTtpoBoe koaupoBaHue
M300paKeHHIA

[TpakTrueckas paboTa 1o Teme

" Tuckperuzarus rpadguaeckoit
uHdopmanuu"

[IBeToBBIE MOAETN. BEkTOpHOE
KoaupoBanue. @opmatsl (Haiiios.
TpéxmepHas rpaduka.
@pakranpHas rpaduka
Koauposanue 3Byka. OueHnka
MH(POPMALIMOHHOTO 00BEMA
3BYKOBBIX JTAHHBIX TIPH 33JaHHBIX
4acTOTe AUCKPETH3AINHN U
Pa3psAHOCTH KOJIUPOBAHUS

[TpakTrueckas paboTa o Teme
"JluckpeTrsanus 3ByKOBOH
uHpopmanun"

OcHOBBI aIreOpsl JIOTUKU

Jlornueckue oneparuu. Tabmutbr
UCTUHHOCTHU

Jlornueckuie BeIpaxeHUsI.
Jlormueckue TOXAeCTBA.
JlokazaTenbCTBO JIOTHYECKHUX
TOXKJIECTB C IIOMOIIBIO TAOJIHI]

https://m.edsoo.ru/S8F0P8Z9U

https://m.eds00.ru/O9B8G1KOP

https://m.edsoo.ru/D9V204F9H

https://m.edsoo.ru/X2U0P5J5M

https://m.edso0.ru/K40Q3Z1U8L

https://m.edsoo.ru/P7F5N2K5K

https://m.edso0.ru/R9A9Y9U3K

https://m.edsoo.ru/ROR7G8Z2W

https://m.edsoo.ru/Z9F5I18H1L

https://m.edsoo.ru/N2L5F8F1Y



https://m.edsoo.ru/S8F0P8Z9U
https://m.edsoo.ru/O9B8G1K0P
https://m.edsoo.ru/D9V2O4F9H
https://m.edsoo.ru/X2U0P5J5M
https://m.edsoo.ru/K4Q3Z1U8L
https://m.edsoo.ru/P7F5N2K5K
https://m.edsoo.ru/R9A9Y9U3K
https://m.edsoo.ru/R0R7G8Z2W
https://m.edsoo.ru/Z9F5I8H1L
https://m.edsoo.ru/N2L5F8F1Y
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HUCTUHHOCTH

[TpakTrueckas paboTa Mo Teme
«ITocTpoenue 1 aHanu3 TadIUIL
UCTUHHOCTHU B TaOJINYHOM
IIPOLIECCOPEN

Jlornueckue onepanuu u
orepanuy HaJl MHOKEeCTBaMU

Jlornueckue onepanuu u
onepanr HaJl MHOXCECTBaMU

3aKoHBbI aJIreOphl JIOTHKY.
DKBUBaJICHTHBIE IPE0OPa30BaHU
JIOTUYECKUX BBIPAKECHUIN

Jloruueckue ypaBHeHUS U
CUCTEMbI ypaBHEHUI

Jlornueckue GpyHKIUH.
3aBHCHUMOCTH KOJIMYECTBA
BO3MOKHBIX JTOTHIECCKUX
(GYHKIHMHA OT KOJTHYeCTBa
aprymeHToB. [lomHbIe cucTeMbl
JoTu4ecKuX (GyHKIUN

Kanonunueckue popmbl
JIOTUYECKUX BbIPAXKEHHI.
CoBepIlieHHbIE IU3bIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOPMAJIbHbIE
(bopMBI, ANTOPUTMBI UX
MOCTPOCHUS 1O TabuIe
UCTUHHOCTHU

Jlormueckue >JIeMEHTHI B COCTaBe

https://m.edso0.ru/C9F2T8M0OY

https://m.edso0.ru/X1UON5SE1K

https://m.edsoo.ru/R2B5K0U2A

https://m.edso0.ru/Q0S8X6N8J

https://m.edso00.ru/Q7V9IK3Q80

https://m.edsoo.ru/Z9A0K8E2B

https://m.edsoo.ru/G8T0Z9L9P

https://m.edso0.ru/I7H9D1G20Q



https://m.edsoo.ru/C9F2T8M0Y
https://m.edsoo.ru/X1U0N5E1K
https://m.edsoo.ru/R2B5K0U2A
https://m.edsoo.ru/Q0S8X6N8J
https://m.edsoo.ru/Q7V9K3Q8O
https://m.edsoo.ru/Z9A0K8E2B
https://m.edsoo.ru/G8T0Z9L9P
https://m.edsoo.ru/I7H9D1G2Q
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KOMIIBIOTEPA
Tpurrep. Cymmarop.
MHoropa3psiHbIii CyMMaTop
[TocTpoeHune cxem Ha JOTHUYECKUX
3JIEMEHTaX. 3aluch JOrHYECKOro
BBIPAKEHMS 110 JJOTUYECKON
cxeme

MUKpOCXeMBbI U TEXHOJIOTHS UX
MIPOU3BOICTBA

IIpencraBieHue LEIbIX YUCEI B
IaMsATH KOMIIBIOTEPA.
OrpaHn4eHHOCTH 1MaIa3oHa
YHCeIl IIPU OrpaHUYECHUN
KOJIMYECTBA Pa3psI0B.
[TepenosnHenne pa3psaIHON CETKU

be33HakoBbIE M 3HAKOBBIE
JaHHBIE. 3HAKOBBIA OUT.
JIBOMYHBIN TOMTOJTHUTEIBHBINA KOJI
OTPUIATETBbHBIX YUCEN

[ToGuToBBIE TOTHYECKHE
onepauuu. Jlornueckui,
apu(METUUECKUI U [IUKIUIECKUN
CIIBUTH

[udposanue ¢ moMouIbIO
NOOUTOBOM onepanun
«uckimoyvaromee UIIN»
[IpencraBieHue U XpaHeHUE B
MaMsATH KOMIIbIOTEpA

https://m.edsoo.ru/Y3V4J1S3Q

https://m.edso0.ru/Q9E2H2S1B

https://m.edsoo0.ru/JSEOW6Z5E

https://m.eds00.ru/S3E5T1C90

https://m.eds00.ru/X7Z4Y6Q1X

https://m.edso0.ru/X5B8W5K7X

https://m.edso0.ru/J2MIX7K7K

https://m.eds00.ru/X8U2X3L7G



https://m.edsoo.ru/Y3V4J1S3Q
https://m.edsoo.ru/Q9E2H2S1B
https://m.edsoo.ru/J8E0W6Z5E
https://m.edsoo.ru/S3E5T1C9O
https://m.edsoo.ru/X7Z4Y6Q1X
https://m.edsoo.ru/X5B8W5K7X
https://m.edsoo.ru/J2M9X7K7K
https://m.edsoo.ru/X8U2X3L7G
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BCIICCTBCHHBIX YHCCII

Brimonnenue onepanuii ¢
BEIECTBEHHLIMH YHCIaMH,
HAKOIUICHHE OIIMOOK MPHU
BBIYMCIICHUSX

[TpakTrueckast paboTa 1o Teme
«M3yuenue nopaspsiiHOTO
MaIIMHHOTO IPECTaBICHUS
LIEJIBIX U BELIECTBEHHBIX YHCEID»
AHaIM3 airOpUTMOB

Oransl pelieHus 3a1ad Ha
KOMIIBIOTEPE.
HNHcTpyMeHTaNbHBIE CPEACTBA:
TPaHCIATOP, OTIATUHK,

PO HITHPOBIITUK

Cpena mporpaMMHUpOBaHMSI.
Komnunsiuyst 1 uHTEpIIpeTanus
nporpamm. BupryaibHsie
MaluHbl. IHTerpupoBanHas
cpema pa3paboTKu

MeToap! 0TIIaAKK IpOrpaMMm
Tunsl nepeMeHHBIX B S3bIKE
MPOrPaMMHUPOBAHHUS

O06paboTKa 1eJbIX Ynuces
O06paboTKa BEIIECTBEHHBIX YHCEI
CrnyualiHble U IICEBIOCITyYaiiHbIE
YyHcIia

BerBnenus. CnoxxHbie YyCJIOBUSA

https://m.edsoo.ru/LOSOE9F5P

https://m.edsoo.ru/E3M803X5H

https://m.edsoo.ru/H312U3E2V

https://m.eds00.ru/Q6 TIK4ANOE

https://m.edsoo.ru/l1E6S516J

https://m.edsoo.ru/NOV4C5V2W

https://m.edsoo.ru/U2L310A0C

https://m.edso0.ru/K517M8H6T

https://m.edsoo.ru/S6S4R9H4C

https://m.eds00.ru/O8D1I18D9E

https://m.edsoo.ru/L6W0J5H1L



https://m.edsoo.ru/L0S0E9F5P
https://m.edsoo.ru/E3M8O3X5H
https://m.edsoo.ru/H3I2U3E2V
https://m.edsoo.ru/Q6T9K4N0E
https://m.edsoo.ru/I1E6S5I6J
https://m.edsoo.ru/N0V4C5V2W
https://m.edsoo.ru/U2L3I0A0C
https://m.edsoo.ru/K5I7M8H6T
https://m.edsoo.ru/S6S4R9H4C
https://m.edsoo.ru/O8D1I8D9E
https://m.edsoo.ru/L6W0J5H1L
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[Muxiisl ¢ ycioBueM

KBl IO TIEPEMEHHOM.
B3aumo3zameHseMocTh pa3InyHbIX
BUJIOB LIUKJIOB

O06paboTka HaTypaJTbHBIX YHCEII C
HUCITIOJIB30BAHUECM IIUKJIOB

HaxoxeHne Bcex IpoCThIX
qucell B 3aJaHHOM J1ara3oHe
[TpakTrueckas paboTa 1o Teme
«Penrenue 3agad METOIOM
nepedopay

WMuBapuaHT nukna
JlokyMeHTHpOBaHHE [IPOrpamMM
O06paboTKa JaHHBIX, XPAHALIIXCS
B (aiinax

Paz6uenue 3a1aun Ha MOA3a/1a4H
Hcnons3oBanne cTraHIapTHOU
OMOINOTEKHU SA3bIKA
pOTrpaMMUPOBAHUS.
[Toxkrouenne OUOIMOTEK
MOJIPOTrpaMM CTOPOHHHX
pOU3BOIUTENEH
[TomnporpaMMel (IpotieIypsl U
(GyHKIIHH)

[ToanporpaMmsl (Iporeypsl U
GyHKIHH)

[TpakTnyeckas pabota o Teme
"Pazpabotka moamporpamm”

0.5

https://m.edsoo.ru/L7W7L8COR

https://m.edsoo.ru/COU8Y9I5K

https://m.edso0.ru/A8C6J7B5M

https://m.edsoo.ru/ROM616H3P

https://m.edso0.ru/F3C7S7R4B

https://m.edsoo.ru/W1F3T8L1M

https://m.edsoo.ru/G2M3A2S2Y

https://m.edsoo.ru/U3T4W5R1X

https://m.edsoo.ru/E7D4W3P7R

https://m.edsoo.ru/A3A8L5B6C

https://m.edso0.ru/I9H8C3R20

https://m.edsoo.ru/A3F3Y7W0OW



https://m.edsoo.ru/L7W7L8C0R
https://m.edsoo.ru/C0U8Y9I5K
https://m.edsoo.ru/A8C6J7B5M
https://m.edsoo.ru/R9M6I6H3P
https://m.edsoo.ru/F3C7S7R4B
https://m.edsoo.ru/W1F3T8L1M
https://m.edsoo.ru/G2M3A2S2Y
https://m.edsoo.ru/U3T4W5R1X
https://m.edsoo.ru/E7D4W3P7R
https://m.edsoo.ru/A3A8L5B6C
https://m.edsoo.ru/I9H8C3R2O
https://m.edsoo.ru/A3F3Y7W0W
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Pexypcus. PekypcruBHbIe 00BEKTHI
(ppaxrainsr). PexypcuBHble
IpOIEeTyphl U (PYHKITUH.
Hcnons3oBanue creka s
OpraHu3aly PEKyPCHBHBIX
BBI30BOB

[TpakTrueckas padboTa o Teme
"PexkypcuBHBIE TOAIPOrpaMMBbI"”
Moy nbHBIM IPUHLHAIL
IIOCTPOEHHUS IIPOrpPaMM

YucneHHble METOIEI

ITpakTrueckas padboTa o Teme
«HucnenHoe peuieHue
YpaBHEHUW»

Hcnons3oBaHue AUCKPCTHU3AallUU B
BBIYUCIUTCIIBHBIX 3aJa4ax

[IpakTrueckas pabota 1o Teme
«IIpnbamkEéHHOE BBIYHUCICHNE
JUIMH KPUBBIX U IJIOLIa e
buryp»

[TpakTrueckas paboTa 1o Teme
«ITouck MakcuMmyma (MMHUMYyMa)
GyHKIA

O06paboTka CUMBOJIBHBIX JTAHHBIX.
Anroput™sl 00paboTKH
CHUMBOJIBHBIX CTPOK: MOACUYET
KOJIMYECTBA MOSABJIEHUH CUMBOJIA
B CTPOKE

https://m.edsoo.ru/V2N7L8V3E

https://m.eds00.ru/R8J3K1X6D

https://m.edsoo.ru/C9T9J5A9N

https://m.edsoo.ru/L7A7B5K00

https://m.edso00.ru/K1G2W9K60

https://m.edsoo.ru/L2C9P3G3X

https://m.edsoo.ru/Q4G5T1H5J

https://m.eds00.ru/Q110Z9C7F

https://m.edsoo.ru/U7A0M8V9I



https://m.edsoo.ru/V2N7L8V3E
https://m.edsoo.ru/R8J3K1X6D
https://m.edsoo.ru/C9T9J5A9N
https://m.edsoo.ru/L7A7B5K0O
https://m.edsoo.ru/K1G2W9K6O
https://m.edsoo.ru/L2C9P3G3X
https://m.edsoo.ru/Q4G5T1H5J
https://m.edsoo.ru/Q1I0Z9C7F
https://m.edsoo.ru/U7A0M8V9I
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AAropuT™MbI 00paboTKH
CHUMBOJIBHBIX CTPOK: pa30OneHune

CTPOKH Ha CJIOBA MO MPOOEIbHBIM

CHMBOJIaM

Anroputmbl 00paboTKH
CHUMBOJIBHBIX CTPOK: TIOMCK
IIOJICTPOKH BHYTPH JAHHOU
CTPOKH; 3aME€HA HaWJICHHOMN
MOJICTPOKH HA JIPYTYIO CTPOKY
[TpakTryeckas pabora o Teme
"O06paboTKa CTPOK ¢
UCTIOJIb30BaHUEM (DYyHKITHI

CTaHJAPTHOU OMOJIIMOTEKH SI3bIKA

porpaMMupoBaHus”

['eHepanysi coB B 3aJaHHOM
andasute

MaccuBhl 1 nocCJICA0OBATCIbHOCTH

yucen. [Ipakrudeckas padora 1o
TeMme "3amnoaHeHue maccusa'

O06001IEHHbIE XapaKTEPUCTUKU
MaccuBa

JIMHEeHbII ITOUCK 3aJJaHHOTO
3HAYCHHUS B MAaCCHUBE.
[IpakTrueckas paboTa 1o Teme
" JInHeHBIN TONCK 3aJaHHOTO
3Ha4YeHH B MaccuBe"
[TpakTrueckas paboTa no Teme
"ITonck MUHUMAJILHOTO
(MaKCHMaIJIbHOTO) DJIEMEHTA B

0.5

0.5

https://m.edsoo.ru/X5L4A3M6G

https://m.edsoo.ru/P2H2L0Y6W

https://m.edsoo.ru/YOM6VOUS5SF

https://m.edso0.ru/N1G3C0J2F

https://m.edsoo.ru/E3JOCIRON

https://m.edsoo.ru/F6Y3Y6S3Q

https://m.edsoo.ru/E7Y7A1G3U

https://m.edsoo.ru/L7L8K8R6K



https://m.edsoo.ru/X5L4A3M6G
https://m.edsoo.ru/P2H2L0Y6W
https://m.edsoo.ru/Y0M6V0U5F
https://m.edsoo.ru/N1G3C0J2F
https://m.edsoo.ru/E3J0C9R0N
https://m.edsoo.ru/F6Y3Y6S3Q
https://m.edsoo.ru/E7Y7A1G3U
https://m.edsoo.ru/L7L8K8R6K
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YUCIIOBOM Maccuse'

CopTupoBKa OJHOMEPHOTO
Maccuba. [Ipoctbie MeTO b
coptupoBkH. [IpakTuueckas
pabota o Teme "IIpocTsie
METO]Ibl COPTUPOBKHU MaccuBa"

CoptupoBka ciusinueM. beictpas
COpPTUPOBKA MaccuBa (AJIFOPUTM
QuickSort). ITpakTuyeckas
pabota o Teme "bricTpas
COpTUPOBKA MaccuBa'

JIBOWYHBINA OUCK B
OTCOPTUPOBAHHOM MaCCHBE.
[TpakTrueckast paboTa mo Teme
" JIBOMYHBIN MOUCK"

JIByMepHBbIC MacCUBBI (MaTPHIIbI)
AnroputMbl 00pabOTKH MaTpUI
Pemenuie 3a1ay ananm3a JaHHBIX
CpencTBa TEKCTOBOTO
nporueccopa

KommnbrotepHas BEpCTKa TEKCTa

[TpakTrueckas paboTa 1o Teme
"BépcTka JOKYMEHTOB €
MareMaTudeckumu dopmyaamu"

HNHCTpyMEHTBI pELIEH3UPOBAHHUS

[TpakTrueckast paboTa o Teme
"MHoOrocTpaHU4YHbIEC JOKYMEHTHI"

O06JiayHbIe CEPBUCHI.

0.5

0.5

0.5

0.5

https://m.edsoo.ru/E4J4X852B

https://m.edso00.ru/C1Q60Q305W

https://m.edsoo.ru/lI1N4C4T9S

https://m.edso00.ru/G3X3U9D8Q

https://m.edsoo.ru/J3P7U2A8N

https://m.edso00.ru/L3S6KON4K

https://m.edso0.ru/DOX10Q8A5R

https://m.edsoo.ru/U4Z914L1A

https://m.edsoo.ru/D8A1Y3P6P

https://m.edsoo.ru/R1G0OI9EOH

https://m.edsoo.ru/N3H5Y7AQU

https://m.edsoo.ru/V1Q6V8R1H



https://m.edsoo.ru/E4J4X8S2B
https://m.edsoo.ru/C1Q6Q3Q5W
https://m.edsoo.ru/I1N4C4T9S
https://m.edsoo.ru/G3X3U9D8Q
https://m.edsoo.ru/J3P7U2A8N
https://m.edsoo.ru/L3S6K0N4K
https://m.edsoo.ru/D0X1Q8A5R
https://m.edsoo.ru/U4Z9I4L1A
https://m.edsoo.ru/D8A1Y3P6P
https://m.edsoo.ru/R1G0I9E0H
https://m.edsoo.ru/N3H5Y7A0U
https://m.edsoo.ru/V1Q6V8R1H
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KonnexkruBnas paborta ¢
JnokyMeHTaMu. [IpakTuueckas
pabota o Teme "KoyuiekTuBHas
pabora ¢ JokymeHTamu"

Amnamu3 ganHeiX. bosbine
AHHbBIE

MarmaHoe o0ydeHne

AHamu3 JaHHBIX C IIOMOILBIO
AIIEKTPOHHBIX TAOJIHIT

[TpakTiueckas paboTa mo Teme
"AHaau3 JaHHBIX C IIOMOIILIO
AIIEKTPOHHBIX Ta0IHII"

[TocTpoenue rpadgukoB GyHKITHI.
[TpakTrueckas paboTa o Teme
"HarusgHoe npencraBieHue
PE3yJIbTaTOB CTATUCTUIECKOU
00paboTKHM JaHHBIX B BUJIE
JyarpaMM CpeJICTBaMH pefakTopa
AIIEKTPOHHBIX TaOIUIT"

JIunuu tpenna. [lpaktuueckas
pabota o Teme "Ilonbop muHMK
TpeH/1a, NpOrHo3upoBaHue”
[Ton6op mapamerpa.
[TpakTnyeckas pabota o Teme
"YucneHHoe peleHNe ypaBHEHUN
¢ oMouIbio noadopa napamerpa”

OHTI/IMI/ISaHI/Iﬂ KakK IIOHUCK
HaWJIy4dlIero pCuicHus B

0.5

0.5

0.5

0.5

https://m.edsoo.ru/H1F7S4E6B

https://m.edso0.ru/Q2X809R0ON

https://m.edsoo.ru/J5Y3M7KO0P

https://m.edsoo.ru/Q6U7F9Z1E

https://m.edsoo.ru/F1L5X6D4H

https://m.edsoo.ru/Y4Z0V8I6l

https://m.edsoo.ru/B5P1S3P7R

https://m.edsoo.ru/L715V8K4L



https://m.edsoo.ru/H1F7S4E6B
https://m.edsoo.ru/Q2X8O9R0N
https://m.edsoo.ru/J5Y3M7K0P
https://m.edsoo.ru/Q6U7F9Z1E
https://m.edsoo.ru/F1L5X6D4H
https://m.edsoo.ru/Y4Z0V8I6I
https://m.edsoo.ru/B5P1S3P7R
https://m.edsoo.ru/L7I5V8K4L
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3aJJaHHBIX YCJIOBHUSX.
[TpakTuyeckas pabora o Teme

"Perrenne 3a1a4 OITHMHA3AINHT C
MTOMOIIIBIO AJIEKTPOHHBIX Ta0IUIL"

PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PezepBHOE Bpems
PesepBHOE Bpems
PezepBHOE Bpems
PesepBHOE Bpems
PezepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOe Bpems

PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

R e R R e T T e o o S S S T N =N

136

21.5

https://m.edso0.ru/C1R8K7T8G

https://m.edsoo.ru/Y9D7N200P

https://m.edsoo.ru/UON1M2R0P

https://m.edsoo.ru/K3S2S4C9E

https://m.edsoo.ru/P2H2FOM7X

https://m.edsoo.ru/Z504J5Z25U

https://m.edso0.ru/T8U413S3X

https://m.edsoo.ru/U2Z5E3Z9E

https://m.edsoo.ru/V1J6V8EQOF

https://m.edso0.ru/Q7G117U8D

https://m.edso0.ru/D3G2E7N4P

https://m.edsoo.ru/EQS6Z2\WO0W

https://m.eds00.ru/P1M9T1T9J

https://m.edso00.ru/Q8Y0G7S4P
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https://m.edsoo.ru/U0N1M2R0P
https://m.edsoo.ru/K3S2S4C9E
https://m.edsoo.ru/P2H2F0M7X
https://m.edsoo.ru/Z5O4J5Z5U
https://m.edsoo.ru/T8U4I3S3X
https://m.edsoo.ru/U2Z5E3Z9E
https://m.edsoo.ru/V1J6V8E0F
https://m.edsoo.ru/Q7G1I7U8D
https://m.edsoo.ru/D3G2E7N4P
https://m.edsoo.ru/E0S6Z2W0W
https://m.edsoo.ru/P1M9T1T9J
https://m.edsoo.ru/Q8Y0G7S4P

11 KITACC

Ne

wn Tema ypoka

KonmuectBo napopmarmm
AJNTOPUTMEBI CKaTHS JAHHBIX
3 Anroputm Xadpmana

[TpakTrueckas paboTa 1o Teme
4 "CrykaTre DaHHBIX C IIOMOIILIO
anroputMma Xapdmana"

5 Anroputm LZW

AJNrOpUTMBI CKaTHUS JAHHBIX C
norepsamu. [IpakTuueckas pabora

6 o TeMe "CskaTue JaHHBIX C
norepsamu (anroputmsl JPEG,
MP3)"

7 CKOpOCTh TIepe1aun JaHHBIX

8 [TomMex0yCcTONUNBEIE KOJIBI

[TpakTrdeckast padboTa 1Mo Teme
"[TomexoycroitunBbie KOAbI"

CucteMbl. KOMIIOHEHTBI CUCTEMBI
U UX B3aHMOJICIICTBHE.

10 Cucremssliii 3¢ pexr. Ynpapienue
KaK HH(QOPMAIMOHHBIH Mpoiiecc.
OO0patHas CBsI3b

11 Mogaenu u MoaeIupoBaHue
12 I'padst

KoanuyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoThbI

0.5

JlaTa
U3YYeHUS

DJIEKTPOHHBIE N (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edso0.ru/X1E7L5Z9N

https://m.edsoo.ru/B4L3Z1P6B

https://m.edsoo.ru/G2K808S1T

https://m.edso0.ru/L6B8D2J6G

https://m.edsoo.ru/R7E9N9S40

https://m.edsoo.ru/F2F0L9X2Z

https://m.edsoo.ru/U9X5B3B0D

https://m.edso0.ru/11GOMOQ3E

https://m.edsoo.ru/H4L7W1M3P

https://m.edsoo.ru/X1H6T9J3B

https://m.edsoo.ru/MOH2X9A3L

https://m.edsoo0.ru/Q1U9F3H2I



https://m.edsoo.ru/X1E7L5Z9N
https://m.edsoo.ru/B4L3Z1P6B
https://m.edsoo.ru/G2K8O8S1T
https://m.edsoo.ru/L6B8D2J6G
https://m.edsoo.ru/R7E9N9S4O
https://m.edsoo.ru/F2F0L9X2Z
https://m.edsoo.ru/U9X5B3B0D
https://m.edsoo.ru/I1G0M0Q3E
https://m.edsoo.ru/H4L7W1M3P
https://m.edsoo.ru/X1H6T9J3B
https://m.edsoo.ru/M0H2X9A3L
https://m.edsoo.ru/Q1U9F3H2I
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Pemenue 3a1a4 ¢ mOMOIIBIO
rpa¢os

HepeBbs

OCHOBBI TEOPUU UTD

[TpakTuyeckas pabora o Teme
"IloMCK BBIMIPBIIIHON CTPAaTEruH
B UT'pe ¢ MOJIHOM nHpopmarmen”

Cpe,Z[CTBa HCKYCCTBCHHOI'O
HUHTCIIJICKTAa

[TpakTrueckas padboTa o Teme
"CpencTBa HCKYCCTBEHHOTO
uHTEIIeKTa"

dopmannzanus NOHATHS
anroputma. Mammna TeropuHra
KAaK YHUBEPCAJIbHASI MOJIEIIb
Bblunciennil. Tesuc Yeépua—
TrropuHra

[TpakTideckast paboTa Mo Teme
"CocraBieHue MpocToi
MIpOTrpaMMBbI JIJisi MAITUHBI
Trropunara"

Mamuna ITocta

Hopmanbhble anropumel
MapkoBa

AJNTOPUTMUYECKH HEPA3PEIIUMBbIE
3aJa4d. 3aJada OCTAHOBA.
HeBo03MOKHOCTh aBTOMATHIECKOM
OTJIAJIKH TIPOTPaMM

https://m.edsoo.ru/L8U2F301A

https://m.edsoo.ru/B4W3T305Q

https://m.edsoo.ru/I9H1Y4LO0I

https://m.edsoo.ru/G0O6B1F2]

https://m.edsoo.ru/H2Q0W2P2R

https://m.edso00.ru/S9W2M9T2P

https://m.edso0.ru/E1Q2J4B0Q

https://m.edsoo.ru/JOH1L9P5P

https://m.edsoo.ru/F8H6Q416V

https://m.edso0.ru/V5Q7R0OL6E

https://m.edso0.ru/GOWIN9Y 2W



https://m.edsoo.ru/L8U2F3O1A
https://m.edsoo.ru/B4W3T3O5Q
https://m.edsoo.ru/I9H1Y4L0I
https://m.edsoo.ru/G0O6B1F2J
https://m.edsoo.ru/H2Q0W2P2R
https://m.edsoo.ru/S9W2M9T2P
https://m.edsoo.ru/E1Q2J4B0Q
https://m.edsoo.ru/J0H1L9P5P
https://m.edsoo.ru/F8H6Q4I6V
https://m.edsoo.ru/V5Q7R0L6E
https://m.edsoo.ru/G0W9N9Y2W
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CI10KHOCTH BBIYMCIEHUN

[Touck mpOCTHIX YKCE B
3aJJaHHOM JMarna30He ¢ TOMOIIbIO
ITOPUTMA «PELETO
Oparocdenar

[TpakTrueckast paboTa 1o Teme
"ITorck MPOCTHIX YUCEIT B
3aJaHHOM nuamnas3one"

MHoropa3psiiHbie LeNble yncia,
3aJ1a4uM JUIMHHOM apupMeTuKu

[TpakTuyeckas pabora o Teme
"Peanu3anus BEIYMCIEHUN C
MHOTrOpa3psIHbIMU yrciaMu"

CnoBapu (acconnaTHBHBIC
MacCHBBI, 0OTOOpakeHus ). Xo1i-
tabnuuel. [ToctpoeHue
an(aBUTHO-4aCTOTHOTO CIIOBaps
JUTS 33JJAHHOTO TEKCTa

[TpakTnyeckas pabora o Teme
"TTocTpoenue andaBuTHO-
4acTOTHOI'O CJIOBaps s
3aJJaHHOT'O TeKcTa"

AHanIn3 TEKCTa Ha €CTECTBEHHOM
A3bIKe. Beinenenue
[IOCJIEI0BATEIBLHOCTEN 110
mabnony. Perynspueie
BBIpaKECHMS. YaCTOTHBIN aHAIN3

[TpakTrueckast paboTa o Teme

https://m.edso0.ru/Q3D2H2H5D

https://m.edsoo.ru/O3K4G6W3B

https://m.edsoo.ru/S11216H2U

https://m.edsoo.ru/R8S0B8Z9N

https://m.edsoo.ru/V5TON9JOK

https://m.edsoo.ru/H2L1U2Z9W

https://m.edsoo.ru/VIN2S4E7K

https://m.edsoo.ru/I6H7Q9M6C

https://m.edsoo.ru/O8R5B8Z50



https://m.edsoo.ru/Q3D2H2H5D
https://m.edsoo.ru/O3K4G6W3B
https://m.edsoo.ru/S1I2I6H2U
https://m.edsoo.ru/R8S0B8Z9N
https://m.edsoo.ru/V5T0N9J0K
https://m.edsoo.ru/H2L1U2Z9W
https://m.edsoo.ru/V1N2S4E7K
https://m.edsoo.ru/I6H7Q9M6C
https://m.edsoo.ru/O8R5B8Z5O
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"AHann3 TEKCTA HA €ECTECTBEHHOM
SI3BIKE"

Crexu. AHanu3 NPaBUILHOCTH
CKOOOYHOT'O BBIPAXKEHUS

Boruncnenue apupmMernyeckoro
BBIpQ)KEHUSI, 3aIIMCAHHOTO B
nocTdukcHOM Gopme

[TpakTrueckas padboTa o Teme
"Boruyncnenue apupMeTuyecKkoro
BBIpQ)KCHUS, 3aIIMCAHHOTO B
noctdukcHoi Gopme"

Ouepenu. Ucnonbs3oBanue
OuepeH Ui BpeMEHHOTO
XpaHCHUA JaHHBIX

[TpakTrdeckast paboTa mo Teme
"Ucnonws3oBanue ouepean"”

HepeBbs. Peannzanms gepesa ¢
MIOMOIIIBIO CCBUIOYHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHBIC) JCPEBBSI.
IToctpoenue nepesa miist
3aJJaHHOTO apU(PMETHIECKOTO
BBIPXKCHUS

[TpakTrueckas paboTa Mo Teme
"Hcnonb30BaHuE AEPEBBEB IS
BBIYHCIICHUS apU(METHIECKUX
BBIpaKEHUI"

PekypcuBHBIE anropuT™Mel 00x0/1a
nepesa. Mcnonp30BaHne cTeka u

https://m.edsoo.ru/R6A4N8C1G

https://m.edso0.ru/TOEOF8L1S

https://m.edso0.ru/C2N5T6RON

https://m.edsoo.ru/Y4M2R0Y 2E

https://m.edsoo.ru/G8HOMOP9E

https://m.edsoo.ru/F6R5Z5R1L

https://m.edso0.ru/S4L4T178C

https://m.edsoo.ru/T2Q5E4H4U



https://m.edsoo.ru/R6A4N8C1G
https://m.edsoo.ru/T0E0F8L1S
https://m.edsoo.ru/C2N5T6R0N
https://m.edsoo.ru/Y4M2R0Y2E
https://m.edsoo.ru/G8H0M0P9E
https://m.edsoo.ru/F6R5Z5R1L
https://m.edsoo.ru/S4L4T1Z8C
https://m.edsoo.ru/T2Q5E4H4U
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ouepenu Uit 00Xo/a AepeBa

PekypcuBHBIE anropuTMsl 00xo0/1a

nepesa. Mcnonp3oBaHue cTeka U
ouepenu A1 00xXo/a 1epena
Anroputmsl Ha rpadax.
[TocTpoeHre MUHUMAJIBHOTO
OCTOBHOTO JIepPEBa B3BELLICHHOTO
CBSI3HOT'O HEOPUEHTHUPOBAHHOIO
rpada

O6xox rpada B rmybuny. O6xox
rpada B LIMpUHY

KonngecTBO pas3MuHbIX IyTen
MEXy BEpIIMHAMU
OpPUEHTUPOBAHHOTO
AIUKIIMYECKOro rpada
Anroput™m JlefKCTpBI.
[IpakTrueckast paboTa 1o Teme
"BeIynciieHue JTHHEI
KpaTyaiiero myTu Mexy
BEpLIMHAMU Tpada (IropuT™
JeitkcTpsbr)”

Anroput™m @noiga—Y opmaiia
3aiauu, penraeMbie ¢ TOMOIIBIO
JUHAMHYECKOT O

IIPOrpaMMHUPOBAHUS: BBIYUCIICHUE

PEKYpPCUBHBIX (QyHKUIUN

[TpakTuyeckas pabota o Teme
"BbluniciieHue peKypCUBHBIX

https://m.edsoo.ru/T7S8G1K5U

https://m.edsoo.ru/Z9F6P913V

https://m.edso0.ru/G9B2D7F9H

https://m.edsoo0.ru/U6X7D5K2W

https://m.edsoo.ru/KIN2M4N7B

https://m.edsoo.ru/B615U0Z6X

https://m.edsoo.ru/A9P7M4Z3N

https://m.eds00.ru/T8COI1P1K

https://m.edsoo.ru/P2FOV5X6T



https://m.edsoo.ru/T7S8G1K5U
https://m.edsoo.ru/Z9F6P9I3V
https://m.edsoo.ru/G9B2D7F9H
https://m.edsoo.ru/U6X7D5K2W
https://m.edsoo.ru/K1N2M4N7B
https://m.edsoo.ru/B6I5U0Z6X
https://m.edsoo.ru/A9P7M4Z3N
https://m.edsoo.ru/T8C0I1P1K
https://m.edsoo.ru/P2F0V5X6T
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(GYHKIMH C TOMOIIIBIO
JTUHAMUAYECKOTO
porpaMMupoBaHus”

3ajauu, penraeMble ¢ TOMOILBIO
JMHAMUYECKOTO
MIPOTPAMMHUPOBAHHUS: TTOACUYET
KOJINYECTBA BAPUAHTOB

[TpakTrueckas paboTa Mo Teme
"[Toncu€r KoMyecTBa BAPUAHTOB
C MOMOIILI0 JUHAMHYECKOTO
IporpaMMupoBaHus”

33,[[3‘11/1, p€maeMbI€ C ITIOMOIIBIO
JUHAMHUYECKOI'O
nporpaMMHupOBaHud: 3a1a4u
OIITUMHU3AIIUN

[TonsiTue o mapagurmax
nporpamMmmupoBanus. O630p
S3BIKOB MTPOTPAMMUPOBAHUS

[Tonsitne 06 0OBEKTHO-
OPUEHTHPOBAHHOM
MIPOrpaMMHUPOBAHUN

OO0bekTh! U KIaccel. CBOMCTBA U
METOJIbI 0OBEKTOB
OOBEKTHO-OPUEHTUPOBAHHBIH
aHamu3

[TpakTrueckast paboTa o Teme
"Mcnonb30BaHUE TOTOBBIX
KJIACCOB B Iporpamme"

https://m.eds00.ru/S8R3N4D3C

https://m.edsoo.ru/J2V3P9L4K

https://m.edsoo.ru/D6T5Y2P0OM

https://m.edsoo.ru/L4EQR7A4T

https://m.eds00.ru/O109MO0D1A

https://m.eds00.ru/T3GOT3WIC

https://m.edsoo.ru/H613P5B6I

https://m.edsoo.ru/U3A0I4GOP



https://m.edsoo.ru/S8R3N4D3C
https://m.edsoo.ru/J2V3P9L4K
https://m.edsoo.ru/D6T5Y2P0M
https://m.edsoo.ru/L4E9R7A4T
https://m.edsoo.ru/O1O9M0D1A
https://m.edsoo.ru/T3G0T3W9C
https://m.edsoo.ru/H6I3P5B6I
https://m.edsoo.ru/U3A0I4G0P
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Pa3paboTka mporpaMM Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO
1oIX0/1a

[IpakTryeckas padboTa
"Pa3zpaboTka MpoCTOi MPOrpaMMel
C UCMOJIb30BaHUEM KJIaCCOB"

Nuxancynsanus. [Ipaktuyeckas
pabora o Teme "Pa3paboTka
KJ1acca, UCIOJIb3YIOIIEro
MHKAIICYJIALHI0"

Hacnenosanue. [lonumopduszm

[TpakTrueckas padboTa o Teme
"Pa3paboTka uepapxuu Kiaccon"

Cpensl ObICTpO# pa3paboOTKH
nporpamm. [IpoektupoBanue
uHTepdeiica moap30BaTENS

[TpoexkTupoBanue nunTepdeiica
MOJTb30BATEIIS

Hcmionb3oBaHue roTOBBIX
YIPaBIsEMbIX 3JIEMEHTOB JJIs
MOCTpOeHus uHTepdeiica

[IpakTryeckas padboTa 1o Teme
"Pa3zpaboTka mporpammel ¢
rpaduueckum uHTEpdhericom”

N3y4eHne BTOPOTo s3bIKa
IPOrpaMMHUPOBAHUS
N3yueHne BTOpOro sI3bIKa
IIPOrpaMMHUPOBAHUS

0.5

https://m.edsoo.ru/O2E1K1P1B

https://m.edsoo.ru/\WOO3H1E1B

https://m.edsoo.ru/K2C2Co9D6Y

https://m.edso0.ru/H0Z1J4B6T

https://m.edsoo0.ru/T7U6MOF40

https://m.edsoo.ru/TOR6H5U1F

https://m.edso00.ru/Z7T7S5H0F

https://m.edso0.ru/B9C0J6NSC

https://m.edso0.ru/HOO6C6V9J

https://m.edso00.ru/G9S51S016Q

https://m.edso00.ru/X1Q0S3030Q
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https://m.edsoo.ru/W0O3H1E1B
https://m.edsoo.ru/K2C2C9D6Y
https://m.edsoo.ru/H0Z1J4B6T
https://m.edsoo.ru/T7U6M0F4O
https://m.edsoo.ru/T0R6H5U1F
https://m.edsoo.ru/Z7T7S5H0F
https://m.edsoo.ru/B9C0J6N8C
https://m.edsoo.ru/H0O6C6V9J
https://m.edsoo.ru/G9S1S0I6Q
https://m.edsoo.ru/X1Q0S3O3Q
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OTarbl KOMIIBIOTEPHO-
MaTEMaTHYECKOI O
MOJIETTUPOBAHUS

Huckperusanus npu
MaTeMaTUYE€CKOM MOJEIHPOBAHUU
HEIPEPBIBHBIX MPOIECCOB.
MoaenupoBaHU€e IBUKEHUS

[TpakTrueckas paboTa Mo Teme
"MopenupoBaHue ABUKEHUA"

MopenupoBanue OMOIOTUUECKIX
cucreM. [Ipaktruueckas pabota mo
teme "MonenupoBaHue
OMOJOrHYECKUX cucTeM"

MaremaTtnyeckiie MOJIEIU B
3KOHOMHKE. BEIUNCIUTEILHBIE
AKCIEPUMEHTBI C MOJICTIIMU

BeposiTHOCTHBIE MOZIEIH.
ITpakTrueckas paboTa o Teme
"MIMUTalIMOHHOE MOJICIUPOBAHUE
¢ TToMOIILI0 MeTota MonTe-
Kapno"

KomnerorepHoe MoienpoBaHue
CUCTEM YIIPABJICHUS

O6paboTka pe3yabTaToB
IKCIIEPUMEHTA

Tabmunble (pesIuoHHbIC) Oa3bl
JTAHHBIX

ITouck, copTupoBka u

0.5

0.5

https://m.edso0.ru/A2G3S7B0S

https://m.edsoo.ru/X2W3H8Z6L

https://m.edsoo.ru/Z3E1P7M9G

https://m.edsoo.ru/FAC6J7D3N

https://m.edso00.ru/G0Q112V2C

https://m.edso00.ru/K0B3Z6D7G

https://m.edsoo.ru/Y1T8R5P0T

https://m.edsoo.ru/P4B2F4E6D

https://m.edso00.ru/S5T0V2B3W

https://m.edso00.ru/L6G0Z3E6K
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https://m.edsoo.ru/Z3E1P7M9G
https://m.edsoo.ru/F4C6J7D3N
https://m.edsoo.ru/G0Q1I2V2C
https://m.edsoo.ru/K0B3Z6D7G
https://m.edsoo.ru/Y1T8R5P0T
https://m.edsoo.ru/P4B2F4E6D
https://m.edsoo.ru/S5T0V2B3W
https://m.edsoo.ru/L6G0Z3E6K
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¢bubTpanus 1aHHBIX. 3aMIPOCH Ha
BBIOOPKY JTAaHHBIX. 3aIIPOCHI C
napamerpamu. Beraucisemsie
II0JIS B 3aIIPOCax

[TpakTuyeckas paboTa 1o Teme
"PaboTa ¢ roToBOM 0a3oi
JTaHHBIX"

MHuorora0iau4Hble 0a3bl JaHHBIX.
Tumnsl cBA3eil Mex 1y TabauLIamMu.
Buemnuii kmtou. [{enocTHOCTB
0a3bl TaHHBIX

[TpakTyeckas pabora 1o Teme
"Pa3paboTka MHOTOTaOIUIHOM
0a3bl JaHHBIX"

3anpockl K MHOTOTA0IMYHBIM
0a3aM JaHHBIX

ITpakTrueckas paboTa o Teme
"3anmpockl K MHOTOTa0TMYHON
0a3e naHHBIX"

S3bIk ynpaBienust naHHeIMA SQL
[IpakTrueckast paboTa 1o Teme
"YnpaBneHue JaHHBIMU C
MMOMOIIBIO s3bIKa SQL"
Hepensimonnsie 6a3bl JaHHBIX.
OKCHEPTHBIE CUCTEMBI
WHTEepHeT-IPUI0KEHUS
[TonsiTHe 0 cepBepHON U
KJIMEHTCKOM 4acTsaX cauTa.

https://m.eds00.ru/T5Q5N3Y7X

https://m.edsoo.ru/M1D3J3W60

https://m.edsoo.ru/G2P1G3G3U

https://m.edso0.ru/D610NOH2L

https://m.edsoo.ru/T7K118P4J

https://m.edsoo.ru/J8Q1B8G2U

https://m.edsoo.ru/B3USE9VIM

https://m.edso0.ru/A0Y0C6A6F

https://m.edsoo.ru/E7TWOU5Y5N

https://m.edsoo.ru/AOF7F6C3Y
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https://m.edsoo.ru/M1D3J3W6O
https://m.edsoo.ru/G2P1G3G3U
https://m.edsoo.ru/D6I0N0H2L
https://m.edsoo.ru/T7K1I8P4J
https://m.edsoo.ru/J8Q1B8G2U
https://m.edsoo.ru/B3U5E9V9M
https://m.edsoo.ru/A0Y0C6A6F
https://m.edsoo.ru/E7W0U5Y5N
https://m.edsoo.ru/A0F7F6C3Y
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TexHONMOTUst «KJIIMEHT — CEPBEPY,
€€ JOCTOMHCTBA U HEJIOCTATKHU

OcuoBrl a36e1ka HTML

[TpakTrueckas padboTa o Teme
"Co3gaHue TEKCTOBOM BeO-
CTpaHUIbI"

OcHosbl s1361ka HTML
OcHossI s3e1ka HTML

[TpakTrueckas padboTa o Teme
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OCHOBBI KaCKaJHBIX TAOJIHII
ctueii (CSS)

[TpakTryeckas pabora o Teme
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cTuien”

Cuenapuu Ha si3bIke JavaScript
Cuenapuu Ha si3b1ke JavaScript
®opmbl Ha BeO-CTpaHULIe

[TpakTnueckast paboTa 1o Teme
"O6paboTka 1aHHBIX GpopM"
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HU300paKeHUI

BBox nzobpaxenuii ¢
MCIIOJIb30BAaHUEM PA3JINYHBIX
U(PPOBBIX YCTPOUCTB.
[TpakTnueckas paboTa 1o Teme
"O6paboTka 1UPPOBBIX
dbotorpadpuii"

Peryms. PaboTa ¢ oGmactsimu.
@unbTpsl. [IpakTiueckas padorta
no TeMe "Perymib nudpoBsix
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MHorocmnoifHbie H300paKeHUsI.
TekcroBble cinon. Macka ciiost.
Kanainsl. Coxpanenue
BBIAEIIEHHON 001acTH

[TpakTuyeckas pabora o Teme
"MHorocnoiiabie n300paxxeHus"
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IIpuHIUIIBI TOCTPOCHUS U
penaKTUpPOBaHUS TPEXMEPHBIX
MoJielIe

[TpakTuyeckas pabora o Teme
"Co31aHue NpoCThIX TPEXMEPHBIX
mozenen"

Cetounbie MoJsiesid. Matepuaiibl

[TpakTuyeckas pabota o Teme
"Cerounsle Mozenn"

MonenrpoBaHue HCTOUHUKOB
ocseleHus. Kamepst

[TpakTnueckas paboTa 1o Teme
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ITPOBEPAEMBIE HA EI'D 110 HHO®OPMATHUKE TPEBOBAHMUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHET'O OBIIEI'O OBPA3OBAHUA

Kon
MPoOBEePSIEMOro
TpeOoBaHUs

1.

1.1

1.2

1.3

14

1.5

1.6

1.7

1.8

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrPaMMbI CPeIHEro 001ero
o0pa3oBaHus

3uams (nonumams)

[TonnmaHue OCHOBHBIX MPHUHIIMIIOB YCTPOICTBA U (HYHKIHMOHUPOBAHHS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWIBHBIX KOMIIBIOTEPOB; TCHACHITHI
pPa3BUTHUS KOMIBIOTEPHBIX TEXHOJOTHH, BIAJCHHE HABBIKAMU PaOOTHI C
ONEpPALlMOHHBIMU CHUCTEMaMH M OCHOBHBIMU BHJAMH MPOrPaMMHOTO
ofOecrieueHus s pemieHuss ydyeOHBIX 3aJad [0  BbIOpaHHOU

cricnyajn3annuu

Hammane HpeI[CTaBJ'IeHI/Iﬁ 0 0a30BBIX MNpUHIOUIIAX OpraHu3aluu U

(yHKUIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH

[lonnmaHue OCHOBHBIX NPUHIUIOB AUCKPETU3ALMU PA3JIUYHBIX BUJIOB
uHpOpMaIU

[Tonnmanue 6a30BBIX aJTOPUTMOB OOPaOOTKH YHCIOBOM U TEKCTOBOI
uHpopManuy (3amMcCh 4YHCET B IO3WIHMOHHOW CHCTEME CUWCIICHUS,
JEJIMMOCTD LIEJIBIX YHCEN; HAXOKIEHUE BCEX IPOCTBIX UMCEN B 3alaHHOM
nuanazoHe; 00pa0OoTKa MHOIOpaspsAOHbIX LEJIbIX YHUCEN; AaHaIM3

CUMBOJIBHBIX CTPOK U JAPYTHUX), AITOPUTMOB IOMCKA U COPTUPOBKHU

3HaHue (YHKIMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX CPEICTB
cpenbl pa3paboTKu
Brnanenne OCHOBHBIMH CBeIEHUSAMH O 0a3ax JaHHBIX, WX CTPYKTYpE,

CpEJICTBAX CO3JaHus U pabOThl C HUMU

[ToHnMaHne BO3MOXKHOCTEN U OrpaHUYEHNN TEXHOJIOTUH HCKYCCTBEHHOTO
MHTEIJIEKTa B Ppa3M4HbIX O00JIaCTSAX; HaJU4Me MpeJCTaBIeHUH 00
UCTOJb30BAHUU  HMH(MOPMAIMOHHBIX  TEXHOJOTMA B pa3iM4HbIX

npodecCHOHANBHBIX cepax

Brnagenue TeopeTHUecKMM ammapaTtoM, MO3BOJISIOIIUM OCYIIECTBIATh
MpeACTaBICHUE 3aJaHHOTO HATYPAJIBHOTO YHCJIA B PA3JIMYHBIX CHCTEMax
CUHMCJICHHS; BBINOJHATh TMPEOOpa30oBaHUsl JIOTHYECKUX BBIPAKEHUH,
WCIIOJNIb3Ysl 3aKOHBI alreOphl JTOTUKU; OMPENENATh KpaTYallluil MyTh BO
B3BEIIEHHOM Trpade U KOJMYECTBO MyTeld MEXIy BepIIMHAMHU

OpPUEHTHUPOBAHHOTO ALMKINYECKOT0 rpada



2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

Ymemo

YMeHue HCronb30BaTh KOMITBIOTEPHO-MAaTEMaTHUYECKHE MOJAETH  JUIs
aHanmm3a 00BEKTOB M IMPOIECCOB: (hOPMYyIMpPOBATh II€Th MOJCINPOBAHUS,
BBITIOJTHATH aHAIU3 PE3yJIbTATOB, MOJNYYCHHBIX B XOJ€ MOJCIUPOBAHHS,
OLICHUBATh a/ICKBAaTHOCTh MOJENHM MOJCIUPYEMOMY OOBEKTYy WIH

IIpouecCCy,; NpeaACTaBJIATh PE3YJIbTAThI MOACIUPOBAHUS B HAIJIITHOM BHU/IC

YMmenue kinaccu(UIMPOBATh OCHOBHBIE 3aJaud aHalu3a JIaHHBIX
(mporHo3upoBaHue, Kiaccudukanus, KJIacTepu3alus, aHanu3
OTKJIOHEHMI1); MOHMMATh IOCIEA0BATENbHOCTh PELICHUs 3aJad aHajln3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA KAauecTBa JaHHBIX,
BbIOOp W (WJIM) TOCTPOEGHHE MOJENu, NpeoOpa3oBaHUE JAHHbIX,

BU3yalIu3alus JaHHBIX, HHTCPHIPETALUA PE3YIILTATOB

YMenue onpenensit HHGOPMALUMOHHBIA 00bEM TEKCTOBBIX, IpadUUECKUx
Y 3BYKOBBIX JIAHHBIX TIPH 33JIJaHHBIX MapaMeTpax AUCKPETU3ANHNH. Y MEHUE
OMpEeNENsATh CPEAHIO CKOPOCTh Mepellayd  JaHHBIX, OIEHUBATH
W3MEHEHHE BpEMEHH TMepefadyd Mpu H3MEHEHHH HH(POPMAIMOHHOTO

00BéMa JaHHBIX U XapaKTECPUCTUK KaHalla CBA3U

YMenue CTPOUTH KO, O6CCHCHHB3IOLHHﬁ HAaUMCHBIIYO BO3MOKHYIO

CPEAHIOIO JIIMHY COO6H_[€HI/I$I IIpu W3BECTHOM 4aCTOTE CUMBOJIOB

YMeHHue HCIoIb30BaTh pu pCeHICHUH 3aJayd CBOIMCTBA IMO3UIIMOHHOM
3allMCU 4YHUCCJI, AJITOPUTMbI ITIOCTPOCHHUSA 3allMCU 4YHUCJIa B HO3HL[PIOHHOI>1
CUCTCMC CUYHCIICHUA C 3aJaHHBIM OCHOBAHHWEM M IIOCTPOCHUA YHUCIIa I10
CTPOKE, conepxcameﬁ 3allUCh ATOr0 4YHCIa B IO3UIUOHHOM CHCTEME
CUHMCJICHUA C 3aJaHHBIM OCHOBAHHECM, YMCHHUC BBINIOJIHATDH

apI/I(i)MeTI/I‘-IeCKI/Ie Oorncpanyru B IIO3UUOHHBIX CUCTEMAX CUHUCICHUA

YMeHMe CTpPOUTh JIOTUYECKOE BBIPDAKEHHE B JAM3BIOHKTUBHOW W
KOHBIOHKTUBHOM  HOpMajibHBIX ¢opMax 1O 3aJaHHON  Tabmuie
UCTUHHOCTH;  HUCCJIENOBaThb 00JacTb HCTHUHHOCTH  BBICKa3bIBaHMUS,

COACPKAIICTO MEPCMECHHBIC,; PCIIATHL HCCJIOXKHBIC JIOTUUCCKHUC YPABHCHUS

YMeHne pemarh ajIropuTMHYECKUE 3a/Jaud, CBSI3aHHBIE C aHAIU30M
rpadoB (3ama4ll TOCTPOEHHUS ONTHUMAIBHOTO MyTH MEXIY BEpIIUHAMH
rpada, omnpenencHUs KOJUYECTBA PA3NUYHBIX MyTeHl MEXAy BEpIIMHAMH

OPUEHTUPOBAHHOTO AIMKJIMYECKOTro rpada)

YMeHMe UCIIONb30BaTh AEPEBbS MIPU AHAINU3E U IMOCTPOCHUH KOJOB U JUIS
IpPEJCTaBICHUS apU(PMETHUECKUX BBIPAXKEHUH, NpPHU pPEIICHUU 3ajad
IIOMCKA U COPTUPOBKHM; YMEHUE CTPOUTH HEPEBO UIPHI IO 3aJaHHOMY
QITOPUTMY; pa3pabaThlBaTh U OOOCHOBBIBATH BBIUTPBILIHYIO CTPATETUIO

WTPBI



2.9

2.10

211

2.12

2.13

YMeHue aHanM3UpoOBaTh ANTOPUTMBI C  HCIONB30BAaHHEM  TaOIUI
TPACCUPOBKU; OIpEAeNsaTh 0€3 UCIHOJIb30BaHUS KOMIIbIOTEpA Pe3yibTaThbl
BBITIOJIHEHUSI HECJIOKHBIX MPOTpamMM, BKJIFOYAIOIINX LMK, BETBICHUS U

noamnporpamMmel, IpH 3aJaHHBIX UCXOAHBIX TaHHBIX

YMeHue Ompenenarh CIOKHOCTh HM3Yy4aeMbIX B Kypce 0a30BBIX
QITOPUTMOB (CYMMHUpPOBAHHE 3JIEMEHTOB MacCHBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE AITOPUTMBI, JABOUYHBIA IOUCK) W TNPUBOAMUTH HPHUMEPHI

HCECKOJIbKUX aJITOPUTMOB pasHoﬁ CJIOKHOCTHU IJIA pCIICHUA O}IHOI\/II 3agaun

Brnanenue yHUBEpPCANIBHBIM SI3BIKOM  NPOTPAaMMHUPOBAHHS  BBICOKOTO
yposHus (ITackans, Python, Java, C++, C#), npeacraBieHusIMU 0 0a30BBIX
TUTIAX JAHHBIX M CTPYKTypax ITaHHBIX; YMEHHE HCIIOIH30BaTh OCHOBHBIC
YOPaBISONME  KOHCTPYKUMH;  yMEHHE  OCYIIECTBISATh  aHAIU3
NPEUVIOKEHHONH ~ MPOrpaMMbl:  ONPENENATh  Pe3yJbTaThl  PaOOTHI
MPOrpaMMBI MPH 3a/IaHHBIX MCXOJHBIX JAHHBIX;, OMPEICNATh, MPU KaKUX
WCXOJHBIX JIAHHBIX BO3MOXXHO TIOJNyYEHHUE YKa3aHHBIX pPE3yJbTaTOB;
BBISIBJISITH JIaHHBIE, KOTOpPHIE MOTYT MpPHBECTH K OHIMOKe B pabote
nporpaMMbl;  (QOPMYJIMPOBaTh  NPEAIOKEHHS [0  YIYYIICHHIO

IIPOrpaMMHOTO KO0J1a

YMeHHne peann3oBBIBATH HA BBHIODAHHOM Ui HM3YYCHHS  SI3BIKE
nmporpammupoBanus Beicokoro ypoBHs (ITackans, Python, Java, C++, C#)
TUIOBBIE AJITOPUTMBI 00PaOOTKH YKCEIl, YUCIOBBIX MOCIEA0BATEIbHOCTEH
U MacCHBOB: TIPEJCTaBJICHME 4YWCIa B BUAe HaboOpa MPOCTHIX
COMHOXHTENEH; HaxX0oXKJIeHHE MaKCUMalbHONH (MHUHHMAaJbHOM) wHUpPHI
HaTypaJIbHOTO YHMCJIa, 3alIHCAaHHOTO B CUCTEME CUUCIIEHHS C OCHOBaHHUEM,
He mpeBblmamomuM 10; BblUKCIEHHE OOOOMIEHHBIX XapaKTEPUCTHK
JJIEMEHTOB MAacCUBa WJIM YHCJIOBOM TMOCIEAOBATEIBLHOCTH (CYMMBI,
MPOU3BEACHUS  CPETHEr0  apuPMETHIECKOTO, MHHHMAIBHOTO |
MaKCHMaJbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBIETBOPSIOLINX
3aJJaHHOMY YCIIOBHIO); COPTHUPOBKY JJIEMEHTOB MAacCHBa; YMEHHE
UCIIONB30BaTh B MpOrpaMMax JaHHbIE pPa3IMYHBIX THUIOB C YYETOM
OTpaHWYCHUI Ha JMara3oH WX BO3MOXKHBIX 3HAYEHHH, NMPUMEHSTH IPH
pelIeHNH 33134 CTPYKTYPHl JaHHBIX (CHHUCKH, CIIOBapH, CTEKH, O4Yepeu,
JIepeBbs1); MPUMEHSATh CTaHAAPTHBIE U COOCTBEHHBIE MOANPOrPAMMBI JUIS
00pabOTKK YHCIOBBIX JAHHBIX M CUMBOJBHBIX CTPOK; HCIOIb30BATh MpPHU
pa3paboTKe mporpaMM OHOIMOTEKU TOIMPOTrpaMM; YMEHHE UCIIOJIb30BATh

CpPEJICTBA OTJIa/IKH MPOTPAMM B Cpe/ie POrpPaMMUPOBAHMUS

YMmenue HCIIOJB30BAaTh OJICKTPOHHBIC Ta6JII/IIII>I JJIA aHaJin3a,

OpeACTaBJICHUSA U O6p3.60TKI/I JaHHBIX (BKJ’IIO‘-IaSI BBI60p OIITUMAJIBHOT O



2.14

peleHus, Moa00p JUHWHM TPEHIA, PEIleHUE 3ajJad IPOTHO3HPOBAHUS),
yMEHHE UCIOJIb30BaTh TaOMW4YHBIC (pENIAIHOHHBIE) 0a3bl JaHHBIX U

CIIPaBOYHBIC CUCTCMbI

YMeHue opraHu3oBBIBaTh JIMYHOE HH(POPMALMOHHOE IPOCTPAHCTBO C
UCTOJB30BAHUEM  Pa3NUYHBIX  CPEACTB  IU(PPOBBIX  TEXHOJOTHIA;
MIOHMMaHHE BO3MOXKHOCTEH IU(PPOBBIX CEPBUCOB T'OCYIAPCTBEHHBIX

ycIyT, UG POBBIX 00pa30BaTebHBIX CEPBUCOB



INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1HO UH®OPMATHUKE

Kon
1

11

1.2

1.3

14

1.5

1.6

2.1

2.2

2.3

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Hudposas rpaMOTHOCTD

OcCHOBHbIE TEH/ICHIIUU Pa3BUTHsI KOMIIBIOTEPHBIX TeXHOJIOTUM. [lapamiensHbie
BbIYMCIICHHs. MHOronponeccopHsle cuctemsl. Pacpenenénueie

BBIYHMCINTCIBbHBIC CUCTEMBI U 06pa60TKa OOJIBIIIKX JaHHBIX

[IpyHUMIBI OCTPOEHUS M anmnapaTHblE KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEH.
CereBbie mnporTokodbl. Cerb WuTepHeT. Agpecauuss B cetu HHTepHeT.
IMpotokoser creka TCP/IP. Cucrema nomenHbix umEH. Paznenenue IP-cetn Ha

MOACETH C MOMOIIBI0 MACOK MOACETEH

QaitnoBas cucrema. Ilouck B daitnoBoii cucreme. [IpuHIMNBI pazMenieHus: U
nMeHoBaHUS (aitioB B gonroBpeMeHHOW mamsaT. [laGmoHBl Ay onucaHus
rpyni ¢aitnos

CkopocTh mepenayd  JaHHBIX. 3aBUCUMOCTb BpPEMEHM Iepefadyd  OT

HH(bOpMaLII/IOHHOFO 00BEMa JAaHHBIX U XapaKTCPUCTUK KaHaJIa CBA3U

HIudpoBanue nanHpix. CUMMeTpUYHble U HecuMMeTpuuHble MUGpsl. ndps

npoctoii 3amensl. [Iludp Lezaps. udp Buxenepa. Anroputm mmdpoBanus
RSA

Konp1, mo3Bosstonne 0OHapyKUBATh M UCIIPABIIATH OMIMOKH, BOZHUKAIONINE MTPH
nepenayve nanubiX. Paccrosane Xommunra. KonupoBanue ¢ moBTOpeHHEM OUTOB.

Koasr XammuHra
Teoperudeckre OCHOBBI HH(OPMATHKH

JIBonuHoe  koaupoBaHHWe. PaBHOMEpHbIE W HEPAaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIICHUM, 3alIMCAHHBIX C MIOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
VYcnosue ®ano. [locTpoeHrne OJAHO3HAYHO JAEKOJUPYEMBIX KOJOB C MOMOIIBIO
JiepeBa

Teopetnueckue mMOAXOAbI K OIEHKE KojuuecTBa uHGopmauuu. EauHuIb
M3MEpeHusT KojudecTBa uWHMopmanuu. AmndaBUTHBIA MMOAXO0J K OICHKE
KoJMuecTBa WHGpOpMAruu. 3akoH aIIuTUBHOCTH uH(popMmanuu. Dopmyna

Xaptiu. Madopmanus u BeposaTHocTh. @opmyina Illennona

Cucrembl cuucinenus. Pa3BEpHyTas 3amuch LENBIX M JIpPOOHBIX YHCET B
MO3UIIMOHHON cucTeme cuucienus. CBOMCTBA MO3MIIMOHHOW 3amUCH YHCTA:
KOJIMYECTBO U(p B 3aMUCH, MPU3HAK JCTUMOCTH YHCIAa HA OCHOBAHUE CUCTEMBI
CUHMCJICHHS. AJITOPUTM TIEPEBO/IA IEJIOT0 YKciia U3 P-UYHOM CUCTEMBI CUUCIICHUS

B JCCATUYHYTO. AJ'IFOpI/ITM nepeBojia KOHEYHOH P-muHOM ,[[pO6I/I B JCCATUYHYTO.



2.4

2.5

2.6

2.7

2.8

2.9

2.10

2.11

AJTOpUTM TEepeBOjia LIEJOr0 YUCIa U3 ACCITUYHOM CHCTEMbI CUHCICHHS B P-
nunyto. IlepeBon KoHEUHOW necaTHYHOM 1poOu B P-munyro. JBouuHas,
BOCBMCpHYHAA U ICCTHAAUATCPUYIHAA CUCTCMbI CHHUCIICHHA, CBA3b MCXKY HHUMHU.

Apudmernueckue onepaniy B O3UIMOHHBIX CHCTEMaX CUUCICHUS

Tpoana;I YPaBHOBCHICHHAA CUCTEMaAa CUUCIICHUS. HBOI/I‘IHO-HGCHTI/I‘IHB.SI CHUCTCMAa

CUHUCIICHUA

Komuposanue tekcroB. Koguposka ASCII. OnnoOGaiitHbie kogupoBku. CTanaapT
UNICODE. Konuposka UTF-8. Omnpenenenue uHGOpMAMOHHOIO 00bEMa

TEKCTOBBIX COO6H_ICHI/II71

KonupoBanue nzobpaxkenuii. OrieHka nHPOPMaMOHHOTO 00bEéMa rpaduIeCKuX
JAHHBIX TIPU 3aJIaHHBIX Pa3pelIeHUH U TIyOHHE KOAMpoBaHUs 1BeTa. L[BeTOBEIC
monenu. KomupoBanue 3Byka. OueHka HH()OpMAMoOHHOTO 00BbEMa 3BYKOBBIX

JaHHBIX IPH 3aJIaHHBIX YaCTOTC AUCKPCTU3AUU U pA3PAAHOCTU KOAUPOBAHUA

Anrebpa noruku. [loHsTne BbICKa3bIBaHUs. BpICKa3piBaTenbHbIE (HOPMEI
(npenukatsl). KBaHTOpHI Cy1IECTBOBAHUS U BCEOOIHOCTH.

Jlornueckue omnepanuu. TaOGnuubl HMCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlornueckue ToxaecTBa. JIornueckue onepanuy U ONepany Hali MHOKECTBAMH.
3akoHBl anreOphpl JIOTHMKH. OKBUBAJICHTHBIC MPEeoOpa3oBaHUs JOTMYECKUX
BBIpAKECHUM. JIornueckue ypaBHEHUs U CUCTEMBI YPABHEHUM.

Jlornueckne GQYHKUMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX
(yHKIUH OT KOJIMYECTBA ApIyMEHTOB.

Kanonnyeckue opMbI JTOrMYECKUX BBIPAKEHHUH

COBGpHICHHI:IG JU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOPMAJIbHBIC (1)0pr1,

AJITOPUTMBI UX ITOCTPOCHUSA 11O Ta6J'II/ILIe HNCTUHHOCTH

Jlormueckue 3i€MEHTHI B cocTaBe Kommbiotepa. Tpurrep. Cymmarop.
MHuoropa3psanbiii cymmarop. Iloctpoenue cxeM Ha JOTMYECKUX 3JEMEHTax Mo
3aJlaHHOMY JIOTMYECKOMY BBIPQKEHHUIO. 3aMUCh JIOTUYECKOTO BBIPAKEHUS IO

JIOTUYECKOI CXeMeE

Mopnenn u mopenuposanue. lLlenmm MopenupoBaHusa. AEKBaTHOCTb MOZEIN
MoJIeTupyeMoMy O0BEKTY WM mporeccy. dopManu3anus NpUKIaIHbIX 3a/1a4.
[IpencraBneHue pe3yabTaToB MOAEIUPOBAHNUS B BUAE, YAOOHOM JUIsl BOCIIPUSATHUS

4enoBekoM. ['paduyeckoe npecTaBieHUe JaHHBIX (CXEMbI, TAOIUIbI, TpadUKH).

[IpencraBnenne wLenplXx Yuced B MaMsITH KoMIbroTepa. OrpaHUYEHHOCTH
JUarna3oHa 4YHUCel NPU OrpaHWYEHUM KojaudecTBa paspsanos. llepenosHenue
paspsnHOl ceTku. be33HakoBbIe M 3HAKOBBIC JIaHHBIE. 3HAKOBBIN OUT. JIBOMYHBIN
JIOTIOJTHUTENBHBIN KOJI OTPULIATEIIBHBIX YHCET.

[ToOuToBbIE normueckue onepanuu. Jlornyeckuif, apudmMeTHueckuii u

nukndeckuii  capurn. [lludpoBanne ¢ mOMOIBIO MOOWTOBOW — OmEpariuu



2.12

2.13

2.14

2.15

2.16

3.1

3.2

3.3

3.4

«uckimouaromee NMJIN»

[IpencraBneHue BELIECTBEHHBIX YHCEI B MaMITH KOMIbIOTEpA. 3HAYallas 4acTh
U TOpANOK 4Yucia. Jlpama3oH 3HaYeHWW BEUIECTBEHHBIX uwncen. [IpoGiiembl
XpaHeHI/Ifl BECHICCTBCHHBIX YHCCJI, CBA3aHHBIC C OFpaHI/I‘-IeHI/IeM KOJIM4YEeCTBA
pa3p;m013. BBIHOJIHGHI/IC onepaunﬁ C BCIICCTBCHHBIMH 4YHUCJIaMH, HAKOIIJICHUC

OIIMOOK IIPpU BBIYUCIICHUAX

I'padpi. OcuHoBHble moHATHA. Buasl rpados. Omnucanue rpadoB ¢ MOMOILIBIO
MaTpUl] CMEXHOCTH, BECOBBIX MATpHIL, CIHUCKOB CMEXHOCTHU. PemeHue
AITOPUTMUYECKUX 3aJad, CBS3aHHBIX C aHaam3oM TpadoB (mocTpoeHne
ONTUMAIIFHOTO TYTH MEXAy BeplIIMHAMHU rpada, ompenesieHHe KOoIMYecTBa
pa3MYHBIX TyTeH MEXIy BEpUIMHAMH OPUEHTHPOBAHHOTO AIMKINYECKOTO
rpada)

Hepesbs. bunapnoe npepeBo. /[lepeBbst moucka. CrocoObl o0xoma aepesa.
[IpencraBnenne apumMeTHIecKuX BBHIPAKEHHUH B BUae aepeBa. Mcnonb3oBaHue

rpadoB u 1epeBbEB IPU OIMUCAHUHU OOBEKTOB U MPOIIECCOB OKPYKAIOIIET0 MUpa

JlMcKpeTHbIE UTphl IBYX UTPOKOB ¢ MOIHON nHpopmanueil. [locrpoenue nepesa
nepebopa BapHaHTOB, OIMCAaHUE CTpPATeTMU WIrpbl B TaOIMUHOM (opme.

BrIArpsIHeie ¥ MPOUTPHIIIHBIC TO3ULHUNA. BBIUTPBIIIHBIE CTpATEruu

CpencTtBa  MCKYCCTBEHHOTO — WHTEUIeKTa.  WnmeHTudukanus W TOUCK
n300pakeHu, pacro3HaBaHue Jmi. Vcnoiapb30BaHWE METOI0B HCKYCCTBEHHOTO
MHTEJJIEKTa B 00yJaronmx cucreMax. Mcmnonap3oBaHre METOJOB UCKYCCTBEHHOTO

WHTEJUIeKTa B poOoToTexHuke. MHTepHeT Bemel. Heliponnsie cetn
AJNTOPUTMBI U IPOrPaMMHUPOBAHHE

(DOpMaJ'II/IBaHI/IH IMOHATHA aJIT'OPHUTMA. MammnHa TBIOpI/IHFa KaK YHHBEpCaJlbHasa

MOJIEJIb BEIUMCIIEHUH

OneHka CIOKHOCTH BblUMCIeHHH. Bpemst pa®oTsl U 00BEM HCIONIB3YyEeMOit
namsTH, WX 3aBUCUMOCTb OT pa3Mepa HCXOAHBIX JaHHbIX. OrleHka
ACUMITOTUYECKOW CII0)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHON
cioxxkHoctu. IlepeGopHbie anroputmbl. IIpuMepsl pasiIUYHBIX aJIrOPUTMOB

PEIICHUA OJIHOﬁ 3aaa4u, KOTOPBIC UMCIOT pa3jINdHYIO CIIOKHOCTH

OmnpeneneHre BO3MOXKHBIX PE3YJNbTaTOB pabOThl MPOCTEUIINX aJITOPUTMOB
YIPaBJICHUS HWCIIOTHUTENSIMH W BBIYUCIHTENBHBIX anroputMmoB. OmpeneneHue

UCXOAHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET AAaTh TpeOyeMblil pe3yIbTaT

AHFOpI/ITMI)I O6pa6OTKI/I HATypPaJbHBIX YHUCEJI, 3allMCAHHBIX B ITO3WIWMOHHBIX
cUCTeMax CYHUCIEHHs: pa3OMeHHe 3amucu 4YHucia Ha OTAEIbHBIE IUQPHI,
HAaXOXJCHHE CYMMBI W TPOM3BEINCHUS (P, HAXOXKICHHE MaKCHMalIbHON

(MUHMMAaNBHOM) HUPBHL.



3.5

3.6

3.7

3.8

3.9

3.10

HpeI[CTaBJ'IeHI/Ie qyucijia B BHIAC Ha6opa MPOCTBIX COMHOXKHUTEJCH. AJ'II‘OpI/ITM
6I>ICTp0FO BO3BCJCHUSA B CTCIICHD. ITouck IMPOCTBIX YKUCCII B 3aJTaHHOM JUAIIA30HC

C TIOMOIIBIO AITOPUTMA «PEIIETO JpaTocheHa
MHoropa3psiiHble LeNbIe Yncia, 3aa4i JUIMHHON apuMeTuKu

S3bik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl naHHBIX:
LIEJIOUNCIICHHBIC, BEIIECTBEHHBIC, CHMBOJIbHbBIC, JIOTHYECKHE. BeTBieHus.
Croxuble ycnoBus. Llukisl ¢ ycnoBueM. L{Ukibl o nepeMeHHOI.

O06paboTka maHHBIX, XpaHsANMXcs B (aitax. TexcToBble W ABOMYHBIC (Dailibl.
QaitnoBele nepemeHHble (¢aiinoBblie ykazarenu). Urenue u3 ¢aina. 3anuch B
Gaiin.

Paz6uenue 3agaun Ha noazanayn. [lognporpaMmel (mpoueaypsl U GyHKIUH).

Hcnonw3oBanme CTaH,HapTHOP'I OMOJIMOTEKH SI3BIKA IMporpaMMHpOBaHUs

Pexypcus. PexkypcuBnble mponeaypsl u (yHKuuu. Mcrnonb3oBaHue cTeKa s

opraHru3ali pCKYpPCHUBHBIX BBI3OBOB

Yucnennsle MeToabl. TouHoe M npubMmkEHHOE peleHus 3aaadu. YuciaeHHoe
pelleHre ypaBHEHHMHM C HOMOIIbIO Moja0opa mapamerpa. UMCIEHHbIE METO[IbI
pelieHust ypaBHEHHWi: MeTon mepebopa, METOJ TOJOBHHHOIO JICICHUS.
[TpubnuxEHHOE BBHIYMCICHUE JJIUH KpUBBIX. Bhruncnenue ruiomazneit ¢uryp c
IIOMOILBI0 YHMCIIEHHBIX METOAOB (METOJ IMPSIMOYTOJbHUKOB, METOJ| Tpameuui).
[lonck makcumyma (MUHHMyMa) OGYHKOUM OJHOM IEPEMEHHOM METOA0M

IIOJIOBHHHOT'O ACJICHUA

OO0paboTka  CHMBOJBHBIX  JAaHHBIX. BcerpoenHnbie GyHKIMH  sI3BIKA
MPOrPaMMUPOBAHHUS JIJIs1 00paOOTKH CUMBOJBHBIX CTPOK. AITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCUYET KOJIMYECTBA TOSIBICHUH CHMBOJIa B CTPOKE,
pa3OueHne CTPOKM Ha CJIOBa 1O TPOOETHHBIM CHMBOJAM, MOUCK MOJCTPOKH
BHYTPU JAHHOM CTPOKH, 3aMEHa HAWJECHHOW MOJICTPOKM HA APYTYI0 CTpPOKY.
I'eneparust Bcex CIOB B HEKOTOPOM an(aBHUTE, YIOBIETBOPSIONINX 3aJaHHBIM

orpannueHusM. [IpeoOpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY M 0OpaTHO

MaccuBbl M TIOCJIEIOBATENBHOCTH  4HCEN.  BpluncieHne  00O0OIIEHHBIX
XapaKTepUCTHK D3JEMEHTOB MacCHUBa MM YHUCIOBOM IOCIEI0BaTEIbHOCTH
(CyMMBI, TpOU3BEACHMS, CPEIHEro apUPMETHUECKOro, MHUHUMAJIBHOTO U
MaKCHMaJbHOIO 3JEMEHTOB, KOJMYECTBA JJIEMEHTOB, YJOBJIETBOPSIOIINX
3aJaHHOMY YCJIOBUIO). JIMHEHHBIM NOMCK 3aJaHHOrO 3HAYEHHS B MAaCCHUBE.
Anroput™Mbl paboThl € 3JIEMEHTaMH MacCHBa € OJHOKPAaTHBIM IPOCMOTPOM
MaccuBa. COpTHpOBKAa OJHOMEPHOTO MaccuBa. lIpocTble MeToABl COPTHPOBKHU
(meton my3bIppKa, MeETOJ BbIOOpa, COpPTHpPOBKa BcTaBkamu). CopTupoBka
ciusiaueM. beictpast coptupoBka maccuBa (anroputM QuickSort). /IBomdHbIi

ITOHUCK B OTCOPTHUPOBAHHOM MACCUBC



3.11

3.12

3.13

3.14

3.15

3.16

3.17

4.1

4.2

JIByMepHble MacCUBBI (MaTpHlbl). AJTOPUTMBI 0OpabOTKH  JIBYMEPHBIX
MacCUBOB: 3aIlOJHEHUE JBYMEPHOIO 4YHCIOBOTO MAacCHMBa 10 3aJaHHBIM
MpaBWJIaM, TOUCK 3JIEMEHTa B JIBYMEPHOM MAaCCHBE, BBIYMCIIEHHE MaKCHUMyMa
(MMHMMYMa) U CyMMBI 3JIEMEHTOB JBYMEPHOI'O MacCHBa, IEPECTAHOBKA CTPOK U

CTOJ'I6I_IOB ABYMEPHOI'O MaCCHUBa

CnoBapu  (accolMaTUBHBIE  MAacCHBBI,  OTOOpakeHUs).  Xd3UI-TaOIHIIBL.

HOCTpOGHI/Ie aJ'I(baBI/ITHO'LIaCTOTHOFO CJI0BapAd AJid 3aIaHHOI'O TCKCTa

Crekn. AHanu3 NPaBUIBHOCTH CKOOOYHOTO BBIpaXKEHHs. BbluncieHue
apu(MeTHYECKOTO BBIPAXKEHHUSI, 3aIIUCAHHOTO B MOCTHUKCHOI QopMme.

Ouepenu. Mcnionb30Banue ouepenu A1 BpEMEHHOTI'O XpaHEHUS IaHHbIX

Anroputmbl Ha rpadax. IlocTpoeHne MHHMMAIBHOTO OCTOBHOIO JepeBa
B3BELICHHOTO CBSI3HOTO HEOpUEHTHpoBaHHOTO rpada. KommyecTBo pasmuvHbIX
nyTel MEeXAy BEpLUIMHAMU OPUEHTHUPOBAHHOTO AlUKIMYECKOTro rpada. AJIropuT™m
JenkcTpol

Jepesbs. Peanuzanus nepeBa C IOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBomMdHbIE
(Ounaphseie) nepesbs. [locTpoenue nepeBa Ui 3aJJaHHOTO apuU(METHYECKOTrO
BbIpaxkeHHsl. PekypcuBHbIe aliropuTMBbl 00X0/a fepeBa. Mcnonab3oBanue creka u
ouepenu A 00xXoja aepena

JluHamuueckoe mporpaMMUpPOBAHKUE KaK METOJI PEIlIeHUs 3a/1ad C COXpPaHEHUEM
IIPOMEXYTOYHBIX PE3YyJIbTaTOB. 3aJauH, PEIIaeMbIe C IIOMOILBIO JUHAMUUYECKOTO
MIPOrpaMMMPOBAHUS: BHIUMCIEHUE PEKYPCUBHBIX (DYHKIMH, MOACYET KOTUUECTBA

BApHUAHTOB, 3aa41 OIITUMU3alIUN

[lonatne 00 OOBEKTHO-OPUEHTHMPOBAHHOM NPOrpaMMUpoBaHUH. OOBEKTH H
kyaccel. CBOMCTBA U METOJbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOAXOJA.

Wukancymsiuus, Hacae10BaHue, MoIuMOophu3M
WNudopmanoHHbIe TEXHOIOTHH

AHanmu3 naHHbIX. OCHOBHBIE 3a/a4dl aHajaM3a JaHHBIX: IPOrHO3MPOBAHME,
KJIaccuuKkanys, KiacTepus3auus, aHanu3 oTkiIoHeHuil. IlocnenoBarenbHOCTH
pPEeIICHUA 3aaa4 aHAJIM3a JaHHBIX!: C60p INEPBHUYHBIX HAaHHBIX, OUUCTKAa U OLCHKA
KayecTBa JAaHHBIX, BBIOOP M (WMJIM) IOCTPOEHHE MOJETH, INpeoOpa3oBaHHe
JaHHBIX, BU3yalM3alusl JaHHBIX, MHTEpIpeTanus pe3yiabTaroB. [Iporpammubie
cpeactBa u MHTepHeT-cepBUCHl Uil 00paOOTKM M TPEICTaBICHUS JaHHBIX.

bonwsmme nannpie. MammaHOE 00yUueHne
AHanu3 JaHHBIX C TOMOINBIO JJIEKTPOHHBIX TaOmuIl. BelyncieHue CymMBbl,
CpemHero  apuMEeTHYecKoro, HauOoybmiero (HAMMEHBINEr0)  3HAYCHUS

nuamnasoHa. Beruncnenune kodpduIMeHTa KOPPESIUU JIBYX PSAIOB JTaHHBIX.



4.3

4.4

4.5

4.6

IToctpoenue cronbuaThX, JUHEWYAThIX W KpPYroBbIX auarpamm. Iloctpoenue
rpadukoB ¢pyHkwid. [Togbop arMHUM TpeHa, pelIeHne 3aa4 IPOTHO3ZUPOBAHUSI.

Pemenue 3amau onTUMHU3aIMM ¢ TOMOILBIO SJICKTPOHHBIX Ta6J'II/II_I

Jluckperuzanusi TNpH  MAaTeMaTHYeCKOM  MOJETUPOBAHUU  HEMPEPHIBHBIX
mporeccoB. MojenupoBaHue ABMKEHUsA. MoaenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuueckue MOJAENUM B OKOHOMHUKE. BbluMciuTenbHbIE
9KCHEepUMEHThl ¢ MonensMu. OOpaboTka pe3yJbTaToOB 3KcrepuMeHTa. Metox
HaUMEHBIIUX KBaApaToB. OIEHKAa YHCIOBBIX MapaMeTPOB MOJIEIHPYEMbBIX
O00BEKTOB M TMPOLECCOB. BoccTaHoBIeHHE 3aBHCHMOCTEH 10 pe3ylibTaTaM

OKCIICPUMCHTA

BepositHocTHBIE MOJIEIIN. MeTtonagsl Mounte-Kapio. WmuranmonHoe

MOJCIMPOBAHUC. CucreMbl MacCOBOr0O O6CHy)KI/IBaHI/ISI

TabGnuunsle (pensuuonHble) 6a3bl AaHHBIX. Tabnuia — npeacTaBieHUe CBEICHUN
00 omnorunHelX o0BbekTax. Ilone, 3amuch. Kimrou tabmaunel. Pabora ¢ roToBOM
6a30i naHHbIX. 3anonHeHue 0asbl AaHHBIX. [louck, copTupoBka M (UIbTpaLus
NaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl € MapaMeTpaMu.
BrrunciisieMsle 1osis B 3anpocax.

Mmuorota0auunble 0a3bl JaHHBIX. TUIBI cBsi3ed Mexay TaOmunamu. BHemHuit
kito4. LlenoctHoCTh 6a3bl TaHHBIX. 3aMIPOCHl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX
TexkcroBblli mpoueccop. CpexncrBa IOMCKa W aBTO3aMEHbl B TEKCTOBOM
nporeccope. CTpyKTypupOBaHHbIE TEKCTOBbIE TOKYMEHTbI. CHOCKH, OTJIaBJICHHE.

[IpaBuna u©UTUPOBAaHUS MCTOYHHKOB M OQopMieHHs OubIuorpapuueckux

CCBIIIOK



YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

* Undopmaruka (B 2 yactsx), 10 knacc/ [Tonsikos K.1O., Epemun E.A.,
O61ecTBO ¢ orpanndeHHoM oTBeTcTBeHHOCThIO « BMHOM. JlaGoparopus
3HaHMI»; AKIMoHepHOe o0mecTBO «M3marenscTBo «lIpocBenenne

* Uudopmaruka (B 2 wactsx), 11 xkmacc/ [omsaxos K.1O., Epemun E.A.,
O6mecTBO ¢ orpanndeHHOM 0TBeTcTBEeHHOCThIO « BUHOM. JlaGoparopus

3HaHMI»; AKIMoHepHOoe obuiecTBO «M3narenscTBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JI51 YYUTEJISL
K. 1O. ITonskos, E. A. EpeMun — merogudeckoe rmocooue k ux YMK mis 10—

11 xmaccoB (yriyOnEHHBIN YPOBEHD )
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