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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no undopmaTtuke (yriryOJaEHHbBINH YPOBEHb) HA YPOBHE CPEHETO
obmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpPeOOBaHUM K pe3yibTaTaM
OCBOCHHUSI OCHOBHOM  00pa30oBaTENbHOM  MpOrpamMMmbl — CPEJHEr0  OOIIEero
oOpa3zoBanus, npeacrasieHHbix B PI'OC COO, a taxxke (denepanpHOil paboueit
IPOrpaMMbl BOCITUTAHHSL.

[Tporpamma o nHGOpMaTUKe MAET MPEICTABICHHE O IENsIX, 00IIeH cTpaTernu
00ydeHH s, BOCIUTAHHMSI 1 Pa3BUTHS 00yUJaIONINXCsl CPECTBAMH yUEOHOTO MPEAMETa
«Uudopmarukay Ha yriyOnéHHOM YpOBHE, YCTaHABIMBAET O00sS3aTEIbHOE
IPEeIMETHOE COJEpKaHUe, IPEIyCMAaTPUBAET €ro CTPYKTYPHUPOBAHUE 110 pa3ziesiaM
¥ TeMaM Kypca, ONpeAelisieT pacupeesieHne ero Mo kiaccaM (rojgaM H3y4deHHs),
na€T TMpUMEpHOE pachpeiesieHue Y4YeOHBIX YacoB MO TEMATHYECKHM pasjieiam
Kypca M pEeKOMEHAyeMylo (IPUMEpPHYI0) MOCIEAO0BATEIbHOCTh UX HM3YUYEHUS C
y4€TOM MEXKIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKUA y4eOHOTO
mpoliecca, BO3PAaCTHBIX OCOOCHHOCTEN 00yJarOIIIXCS.

[TporpamMma mmo nHGpOPMATHKE OMPEeIIIeT KOTMISCTBEHHBIC U KaUeCTBEHHBIC
XapaKTePUCTUKU Y4eOHOTO MaTepHaia JJs KaXIO0TO rojia U3yuyeHus, B TOM YHUCIIe
JUIS COAEPKATeIbHOTO HAMOJHEHHs] Pa3HOro BHJAa KOHTPOJS (MPOMEXKYTOUHON
aTTecTalluu oOyJaromuxcs, BCEPOCCUNCKUX POBEPOYHBIX pabor,
roCcyJIlapCTBEHHOM UTOTOBOM arrectaiuu). [Iporpamma o uHpopmaTuke SBISETCS
OCHOBOHM JJII COCTaBJICHHS AaBTOPCKUX YyUYEOHBIX MPOrpaMM H Y4EOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmartuka B cpenHeM ol1ieM 00pa30BaHUU OTPAXKAET:

CYyIIHOCTb HMH(MOPMATHKM KAaK HAyYHOM AMCUMIUIMHBI, H3yYarolien
3aKOHOMEPHOCTH MPOTEKAHUS ¥ BO3MOKHOCTH aBTOMATHU3AIMHA HHPOPMAITMOHHBIX
MIPOIIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHbIE  0O0JacTd  TNPUMEHEHUs  HUHDOPMATUKH, TPEXKAE  BCETO
UH(GOPMaIIMOHHBIE TEXHOJIOTUH, YIIPABJICHUE U COLUANBbHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHQOPMATHKH H  HUH(DOpPMALMOHHON
JESITEIBHOCTH.

Kypc mHdopmatuku st ypOBHS CpeIHEro OOIIEro OOpa3oBaHMS SIBISICTCS
3aBEpUIAIONIMM 3TallOM HEMPEepPhIBHOW MOJArOTOBKM OOyYaromuxcsi B 00JacTu
uHGOPMATUKU U UH(DOPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHI, Omupaercs
Ha coJiepKaHue Kypca MH(POPMATUKK YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHUS U
OMBIT  TIOCTOSSHHOTO  TIPUMEHEHHUs  WH(OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHH, Ma€T TEOPETHUECKOE OCMBICICHHE, WHTEPIPETAUI0 U 000OIICHHE
3TOTO OTbITA.

Pesynbprarel  yrimyOn€HHOTO ypOBHS HU3ydeHHA y4eOHOTO TmpeameTa
«UudopmaTtukay OpUEHTHpPOBAHHI HAa TOJNyYEHHWE KOMIIETEHTHOCTEH ISt



nocyenyromneil  mpodecCHoHaTbHON NEeITeTbHOCTH KaKk B paMKax JaHHOU
MPEAMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel oOnacTsax. OHM BKITIOYAIOT B CEOS:

OBJIAJICHUE KIIIOUEBBIMU TMOHSITUSMH W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTpPOUTCA JlaHHAs MpeaMeTHas 00JacTh, PACIO3HABAHHE COOTBETCTBYIOIIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTh IEMOHCTPUPOBATH Pa3IUYHbIE MOAXObI
K M3YYCHHUIO SIBJICHUHN, XapaKTEPHBIX I U3y4aeMOi peIMeTHON 00IacTH;

YyMEHHE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUUECKUE 3aJlauH,
XapakTepHbIE JJIsl  MCIIOJB30BAHUS METONOB MW HWHCTPYMEHTApUs JTaHHOU
npeaMeTHON 00J1acTH;

HaJu4yue TPEJCTaBICHUM O JaHHOW MPEeIMETHOM O00JIACTH KaK I€JI0CTHOM
Teopun (COBOKYITHOCTH TEOPHUii), OCHOBHBIX CBS3SIX CO CMEKHBIMH O00JIACTSIMU
3HAHUMU.

B pamkax yriny0na€HHOro ypoBHsS M3ydeHUs] UHPOPMATUKH OOecreunBaeTCs
LeJIeHaNpaBICHHAs] TIOJIT0OTOBKA 00yYarouuxcsi K MPOJAOHKEHUI0 00pa3oBaHUsS B
opraHuzanusx  npodecCUOHATBLHOTO  00pa3oBaHMsI 1O  CHCIHATBHOCTSM,
HEIMOCPEJICTBEHHO CBSI3aHHBIM € [U(PPOBBIMU  TEXHOJOTUSMH, TAaKUM Kak
nmporpaMmMHasi WHXKeHepus, WHGOpMAIMOHHAs 0€30MacHOCTh, MH(HOPMAIIMOHHBIS
CUCTEMbl M TEXHOJOTUU, MOOWIbHBIE CHCTEMbl M CETH, OOJbIINE [JaHHbIE U
MalllMHHOE€ OO0y4YeHHE, TMPOMBIIUICHHBI WHTEPHET BeIleld, HWCKYCCTBEHHbBIN
WHTEJUICKT, TEXHOJIOTMH OECIpOBOMHON CBSI3U, POOOTOTEXHMKA, KBAaHTOBBIC
TE€XHOJIOTUU, CUCTEMbI PACIPENICIEHHOTO PEECTPa, TEXHOJIOTUH BUPTYAJIbHOU H
JIOTIOJIHEHHOM PEAIbHOCTEM.

OcHoBHas 1enb U3y4yeHus yuyeOHoro mnpeamera «MHpopmatuka» Ha
yIIyOJIEHHOM  ypOBHE cCpeaHero oOmiero oOpa3oBaHus —  oOecIeueHHe
JTanbHEHIIET0 pa3BUTHS WHOOPMAIMOHHBIX KOMIIETEHIIUNA OO0YyYaromerocs, ero
TOTOBHOCTH K JKU3HU B YCJIIOBHSIX Pa3BUBAIONIETOCS WH(OPMAIITMOHHOTO 00IIecTBa
M BO3pACTalOIICl KOHKYPEHLUHWH Ha PBIHKE Tpyaa. B CBA3M C ATUM H3y4yeHUE
nHopmatuku B 10—11 kitaccax 101KHO 00ECIIEUNTD:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa IMOHUMAaHUU POJHU
uHpopMaTUKd, WHOOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B
COBPEMEHHOM OOLIECTBE;

c(hOpMUPOBAHHOCTH OCHOB JIOTHUECKOTO U aJITOPUTMUYECKOTO MBIIILIICHUS;

c(hOpMUPOBAHHOCTh YMEHHMH paznuyaTb (PaKkThl U OLIEHKH, CpPAaBHHUBATh
OIICHOYHBIC BBIBOJIbI, BHJIETh HX CBS3b C KPUTEPUSIMU OLICHUBAHHUS U CBSI3b
KPUTEPHUEB C ONPEIEIEHHON CUCTEMOM LIEHHOCTEN, ITPOBEPATH HA IOCTOBEPHOCTD U
000011aTh HHpOPMAITHIO;

c(hOPpMUPOBAHHOCTh  NPEJACTABICHUA O BIUAHUM  WH()OPMAIMOHHBIX
TEXHOJIOTM Ha JKU3Hb YEJOBEKa B OOIIECTBE, IMOHMMAaHHE COLUAILHOTO,
SKOHOMMYECKOTO, MOJIUTUYECKOTO, KYJIbTYpPHOTO, IOPUIAYECKOrO, MPUPOJHOrO,



PrOHOMHUYECKOTO,  MEIWLMHCKOTO M  (DM3HOJOTHYECKOTO  KOHTEKCTOB
UH(GOPMAILIMOHHBIX TEXHOJIOTHUH;

IPUHATHE MPABOBBIX U 3TUYECKUX ACMEKTOB MH(POPMAILIMOHHBIX TEXHOJIOTHIA,
OCO3HaHUE OTBETCTBEHHOCTH JIFOJICH, BOBJICUYEHHBIX B CO3IAHKUE U HCIIOIb30BAHUE
MH(POPMAILIMOHHBIX CUCTEM, PACIPOCTPaHEHUE UHPOPMALIH;

CO3/IaHH€ YCJIOBUW JUIsl Pa3BUTHUSl HABBIKOB y4e€OHOM, MPOEKTHOW, HAy4YHO-
UCCJIEIOBATENICKONM U TBOPYECKOM AESTENbHOCTH, MOTHMBALMU OOy4aroUuIuxcs K
CaMOPAa3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHdopmaTtukay BBIIEISIOTCS YETHIPE
TEMaTUYECKHUX pa3zela.

Paznen «llu¢gpoBasi rpamMoOTHOCTBY» IIOCBSIIEH BOIPOCAM YCTPOWCTBA
KOMIOBIOTEPOB M JPYIHX DOJEMEHTOB IMHU(PPOBOTO OKPYXKEHHUS, BKIIOUYas
KOMIIBIOTEPHBIE CETH, UCII0JIB30BAHUIO CPEACTB ONEPALIUOHHON CUCTEMBI, pabOTE B
cetu VHTEpHET M HCNONB30BAaHUK WHTEPHET-CEPBUCOB, HH()OPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue OCHOBbI HMH(OPMATHKH» BKJIIOYaeT B ceOd
NOHSATUWMHBIN anmapaT HMHQOPMATHKH, BOIPOCHI KOAWPOBaHMUS HH(pOpMalmu,
U3MepeHUs] MHPOPMALMOHHOTO 00BbEMa JaHHBIX, OCHOBBI aNreOpbl JIOTUKU HU
KOMITBIOTEPHOI'O MOZCIIMPOBAHUS.

Pasgen «AaropurmMbl M NPOrpaMMHPOBAHMeE)» HANPABIEH Ha pPa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, pa3pabOTKy adrOpUTMOB U OLIEHKY HX CIOXHOCTH,
(opMHUpPOBAaHNE HAaBBIKOB pEaIM3allMM IIPOrpaMM Ha sA3bIKax MpPOrpaMMHUpPOBAHUs
BBICOKOT'O YPOBHSI.

Paznen «MudopmMaumoHHbIe  TEXHOJOIrMHM»  TIOCBALIEH  BONPOCAM
IPUMEHEHUS HHQPOPMAIMOHHBIX TEXHOJOTUH, peallM30BaHHBIX B MPHUKIAIHBIX
IPOrPaMMHBIX IPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIIE B 3aJa4ax aHaIu3a
JaHHBIX, UCIOJb30BAaHUIO 0a3 JaHHBIX M JJIEKTPOHHBIX TaONHIl AJI PELICHMS
IIPUKJIAJAHBIX 3a7a4.

B npuBenénnom nanee conepxanuu ydeOHoro npeamera «HpopmaTukar
KYPCHUBOM BBIJICIICHBI JOTIOTHUTEIbHBIE TEMbI, KOTOPbIE HE BXOJAAT B 00513aTEIbHYIO
nporpaMMy OOy4YeHHs, HO MOTYT OBITh NMPEAJIOKEHBI ISl U3yYEHHUs OTIEIbHBIM
MOTHBHPOBAHHBIM U CIIOCOOHBIM 00YyYarOLIUMCS.

VYrinyOn€HHbli ypoBE€Hb HW3Y4€HHMs HMHMOPMATHKUA PEKOMEHIYETCS UL
TEXHOJIOTHYECKOTO  MpOQMiIs, OpPUCHTHPOBAHHOIO HA  HHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl ACSITENbHOCTU. YTIyOJNEHHBI YPOBEHb HW3Y4EHHUS
uHpopMaTHKU 00€CTIEYMBACT: MOJATOTOBKY OOYYarONIUXCs, OPUCHTUPOBAHHBIX Ha
CHEIMAJIBHOCTH B 00JacTH HH(OPMALIMOHHBIX TEXHOJOTUH U HWHXEHEPHBIE
CIIELMAJIbHOCTH, Y4YacTHE B IPOEKTHOM M HCCIEAOBATEIIBCKOW JEATEIBHOCTH,
CBA3aHHOM C COBPEMEHHBIMH HAIPABICHUSIMH OTpacid HMHPOPMAIMOHHO-



KOMMYHUKAITMOHHBIX TEXHOJIOTHM, MTOATOTOBKY K YYaCTHIO B OJIMMITHAAX U CAa4e
EnuHoro rocymapcTBEHHOTO K3aMeHa 1o WH(POopMaTHKe.

[TocnemoBaTenbHOCTh WM3YYEHHUS TEM B Tpelnesiax OJHOTO Toja OO0ydeHus
MOXXET OBITh M3MEHEHAa 10 YCMOTPCHHUIO YYHUTEIS TPH IOATOTOBKE pabouei
IIPOrPaMMBI U TIOYPOYHOTO IJIAHUPOBAHUSI.

OO1ee yncio 4YacoB, peKOMEHAOBAHHBIX JIJISl U3y4eHHs] HH(POpMaTUKU — 272
yaca: B 10 ximacce — 136 yacoB (4 4aca B Henento), B 11 kimacce — 136 yacoB (4 gaca
B HEJIEIIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTIACC

udpoBasi rpaMOTHOCTH

TpebGoBanust TEXHUKH O€30MaCHOCTH U TUTHEHBI PU paboTe ¢ KOMIBIOTEPAMHU
U IPYTUMH KOMIIOHEHTaMH [U(PPOBOTO OKPYKECHHUS.

[TpuHIUnBl pabOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. APXUTEKTYypa
¢bon HeliMana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTrPaMMbl  POLECCOPOM.
OnepaTvBHasi, MOCTOSIHHAasT W JOJTOBpeMeHHass mnamsaTb. OOMEH JaHHBIMU C
noMouipto muH. KOHTposieps! BHEMHUX YCTPOUCTB. [IpsAMon 1oCTyn K MamsTy.

OCHOBHBIE ~ TEHJECHLUHUH  Pa3BUTHSA KOMIIBIOTEPHBIX ~ TEXHOJOTHM.
[TapannenbHblie BBIYUCIEHUS. MHOTONpoLneccoOpHbIe CUCTEMBI. CyIIEpKOMITBIOTEPHI.
PacripenenéHHuble BbIUUCIUTENbHBIE CHUCTEMBI M 00paOOTKa OONBIIMX JaHHBIX.
MoOunbpHble IM(PPOBBIE YCTPONUCTBA U MX POJIb B KOMMYHHUKanusx. BerpoeHHbie
KOMIBIOTEPbl. MUKPOKOHTpOIIEphl. PO60TH3MpOBaHHBIE TPOU3BOICTBA.

[IporpammHOe oOecrieueHre KOMITBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IpOrpaMMHOr0 oOecreyeHuss U uxX HaszHaueHwe. OCOOEHHOCTH MPOTPAMMHOIO
obOecrieueHrns MOOWIBHBIX ycTpoucTB. IlapainenbHoe nNporpaMMHpOBaHUE.
CucremHoe mnporpamMmHoe obecrieyeHue. OrnepalioOHHbIE CHCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpouctB. MHCTammsiuuss W JAEUMHCTAULALUSA  OPOTPAMMHOIO
obecrieueHus.

daiinoBeie cUCTEMBI. [IpUHIUIIBI pa3MelIeHUsT U UMEHOBaHHUs (ailyioB B
nosiroBpemMeHHo namsty. [llabmons! 11s onucanus rpyn (aitsios.

[TporpamMmmuoe obecnieueHue. JIMeH3NPOBAaHUE MMPOTPAMMHOIO 00ECIICUEHUS
U IUPpOoBBIX pecypcoB. [IponpuerapHoe u cBOOOAHOE TpOrpaMMHOE 00eCIIeUeHHE.
KoMMepueckoe 1 HEKOMMEPUECKOE UCI0JIb30BAHUE IPOIPAMMHOTI0 00eCIEUeHUS U
nudpoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABJIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickonn denepanyu 3a HENPaBOMEPHOE HCIIOJIB30BAHUE MPOrPaMMHOIO
oOecrnieueHus U U(PPOBBIX PECYPCOB.

[IpuHIMIIBI IOCTPOCHUS U aNNapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokodbl. Cetb UHTEpHET. Anpecanus B cetu HTepHeT. [IpoTOKOIBI
crexka TCP/IP. Cucrema 1OMEHHBIX UMEH.

Paspgenenne IP-cetm Ha mojacetn ¢ momolpl0 Macok mnojacereil. CereBoe
agMUHHCTpUpoBaHue. llomydyeHne MaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuus CBA3M C y310M ceTth. OmnpeneneHue mapuipyTa JIBHKEHUS
MIaKETOB.

Bunet  npestensHoctn B cetu  HutepHer.  CepBucel  MHTepHeTa.
['eonndopmarimonnsie cucTembl. ['€0JOKaIllMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU
(Hampumep, JIOKalus MOOWJIBHBIX TeJIe(POHOB, OIpPEACTICHHE 3arpyKE€HHOCTH
aBTOMarvcTpasei), ”HTepHET-TOProBis, OPOHUPOBaHUE OUJIECTOB U TOCTUHMII.



["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaIbHBIE CETH —
OpraHu3alus KOJUICKTUBHOTO B3aMMOJAEWCTBUA M oOMeHa naHHbIMH. CeTeBoi
ATHKET: TNpaBWja TMOBeAEHUsA B KubOeprmpocTpanctBe. [Ipobnema mnoammHHOCTH
nostyueHHoi uHopmanuu. OTKpbITbIE 00pa30BaTENIbHBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHUE YTPO3bl, CBSI3aHHbIE C HMCIOJIb30BAaHUEM
WH()OPMAITMOHHO-KOMMYHUKAITMOHHBIX TexHoJoThid. O0mue mpoOieMbl 3aIuThl
uHbopMaluu 1 uHpopmannoHHoH 6e3omacHocT. CpeAcTBa 3auThl HH(QOpMALIUN
B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U aBTOMATU3UPOBAHHBIX HHPOPMALIMOHHBIX
cuctemax. [IpaBoBoe oOecrnieueHre HHGOPMAIIMOHHONW 0€30MacHOCTH.

[IpenoTBpamnieHue  HECAHKIIMOHMPOBAHHOTO  JOCTyNa K  JIMYHOM
KOHQUACHIIMATBEHOW MH(POpPMAIIUH, XpaHSAIIeCs HAa MEePCOHATLHOM KOMIIBIOTEPE,
MOOUJIBHBIX yCTpoiicTBax. BpemoHnocHoe mporpaMMHoe o0ecriedeHne U CIoCOObI
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanus JHUYHOTO apXxuBa
uHopmaruu. PesepBHoe konupoBanue. [laposbHas 3amura apxusa.

MudpoBanne ngaHHbIX. CUMMETPUYHBIE W HECUMMETPUYHBIC IIHQPHI.
Mudper npocroit 3amensl. [ludp Lesapa. Iludpp Buxenepa. Anroputm
mm@poBanus RSA.

Teopernvyeckue 0CHOBbI HHPOPMATHKH

Nudopmanus, nanusie U 3HaHus. MHdopmanmonHsie mpoieccsl B MPUpPO/IE,
TE€XHHUKE U OOIIECTBE.

HemnpepbiBHBIE M OUCKpPETHBIE BEMUYMHBI W cHUrHajibl. HeobxoamMocTb
JUCKpeTU3aluy uHpopManuu, NpeAHa3HAYEHHOW [UIsi XpaHEHWs, Neperayud u
00pa0boTKH B IIU(PPOBBIX CUCTEMAX.

JIBonuHoe KkoaupoBaHue. PaBHOMEpHble U  HEpPaBHOMEPHbBIE  KOJBI.
JlexonupoBaHHe COOOIICHMI, 3alMCAHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJOB.
Ycinosue @Pano. I[locTpoeHne ONHO3HAYHO JEKOAUPYEMBIX KOJOB C MOMOULIBIO
nepeBa. EnuHuIbI U3MepeHus KoinruecTBa nHpopManun. AndaBUTHBIA MOIX0] K
OIICHKE KOJIM4YecTBa MHGOPMALIHH.

Cucrembl cumuciienusi. Pa3BépHyTas 3amuch ILENbIX U APOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cuuciaeHus. CBOICTBa MO3UIIMOHHON 3alKCH YHUCHA:
KOJIMYECTBO IU(p B 3alKCH, MPU3HAK JETUMOCTH YHCIAa HA OCHOBAHUE CHUCTEMBI
CUMCIICHUSI. AJITOPUTM MEPEBOJIa LEJOro Ynuciia U3 P-uuHOM cUCTEMbl CUMCIICHUS B
JNECATUYHYI0. AJTOPUTM MepeBOoja KOHEUYHOM P-uuHOM 1poOu B HECATHUHYIO.
AJropuT™ nepeBo/ia eJI0ro Yucia u3 AeCITHIHON CUCTEMbI cuncieHus B P-uunyio.
[lepeBoa KOHEUHOU AecATUYHON poOu B P-nunyro. /IBomyHas, BOCbMEpUYHas U
HIECTHAALIATEPUYHASI CUCTEMBI CUUCIICHHUS, CBSI3b MEXAY HUMU. AprU(pMETUYECKUE
omnepaluy B TO3UIMOHHBIX CHCTEMaxX CYHCIEeHHs. TpouyHas ypaBHOBEIIECHHAs
CUCTEMa CUMCIICHUs. JIBOMYHO-AECATUYHAS CUCTEMA CUUCIICHUS.



KomupoBanme TtekcroB. KomupoBka ASCII. OpnoOaiiTHBIE KOIWPOBKHU.
Cranmapt UNICODE. Kommpoka UTF-8. Ompenenenue HHPOPMAIMOHHOTO
00BEMA TEKCTOBBIX COOOIICHU.

KomupoBanne  u3zoOpaxkenuil. OueHka  WHGOPMAIMOHHOTO  00BEMaA
rpauyuecKux JaHHBIX NP 33JJaHHBIX pa3pelIeHUH U ryOrHe KOJUPOBaHUS 1[BETA.
[[BetoBbie Monenu. BekTopHoe komupoBanue. Dopmartbl rpadudeckux (aitios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

Koauposanue 3Byka. OuieHka HHGOPMAIIMOHHOTO 00BbEMa 3BYKOBBIX JaHHBIX
IIPU 33IaHHBIX YAaCTOTE JUCKPETU3ALNU U PA3PSIIHOCTH KOAUPOBAHUSI.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUS. BbICKa3biBaTellbHbIE (HOPMBI
(mpeauxaTsl). KBaHTOPHI Cy11eCTBOBAHUS 1 BCEOOIIHOCTH.

Jlornueckue omepauuu. TaGmuibl UCTUHHOCTH. JlOrHMueckue BBIPAKEHUS.
Jlornueckue Tto)kaecTBa. Jl0Ka3aTenbCTBO JIOTMYECKUX TOXKIECTB C IMOMOIIBIO
Ta0IML ICTUHHOCTU. JIornueckue onepaluy U onepaiy HaJl MHOKECTBAMHU.

3aKoHBI aITeOpHl JOTUKH. OJKBUBAJCHTHBIC MPEOOPA30BAHUS JIOTHUUECKHUX
BbIpakeHUH. Jlornueckue ypaBHEHHs M CUCTEMBI YPABHEHUM.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTH KOJMYECTBA BO3MOXKHBIX JIOTHYECKHX
(GyHKUMNA OT KOJIMYECTBA apryMeHTOB. [1oyiHbIE CUCTEMBI TOTUYECKUX (QYHKIIUMA.

Kanonunueckue  Qopmbl  sormueckux  BblpakeHuil.  CoBeplleHHbIE
JTU3BIOHKTUBHBIC W KOHBIOHKTUBHBIC HOpPMaJbHBIE (DOPMBI, aITOPUTMBI HX
MOCTPOEHUS MO Ta0JIMIIe UCTUHHOCTH.

Jlornueckue »35€eMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHoropa3psaHbeiii cymmaTtop. IlocTpoeHne cXxem Ha JOTHYECKUX BJIEMEHTaxX IO
3aJJaHHOMY JIOTUYECKOMY BBIPAKECHHUIO. 3alKCh JOTHYECKOTO BBIPAXKEHUS IO
JIOTHYECKOM CXEME.

[IpencraBienre LENbIX YHCEN B MHaMATH KomibioTepa. OTrpaHHMYEHHOCTD
JVana3oHa 4YuCel NpPU OrpaHWYECHHUHM KOJM4YecTBa paspsAnoB. llepenonHeHue
pa3psiAHOM ceTkH. be33HakoBbIe U 3HAKOBBIE JaHHbIC. 3HAKOBBIM OUT. JIBOMYHBIM
JOTIOJIHUTENBHBIN KOJ OTPULIATEIBHBIX YUCET.

[ToOuToBBle noruueckue omnepanuu. Jlormdyeckuii, apupmMeTHUecKHili u
nukimyecknii  caBurn.  [lludpoBanne ¢ MOMOIBI0O MOOWUTOBOW  omepanuu
«uckimoyaromniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHMCEN B IMaMSITH KOMIBIOTEpA. 3HAUdaIas
4acTh U MOPSAMOK urcia. Jlmanma3oH 3HAYCHWI BEMIECTBEHHBIX yucen. [Ipobiemsl
XPAHEHUSI BEIIECTBEHHBIX YMCEJ, CBSI3aHHbIE C OrPAaHUYECHUEM KOJIMYECTBA
pa3psaoB. BrimonmHeHune onepanuid C BEMIECTBEHHBIMM YHCIAMH, HAKOIUICHHE
OIIHUOOK MPH BBIUYUCICHUSX.



AJITOPUTMBI U TPOrPaMMHUPOBaAHUE

Omnpenenenrne BO3MOXKHBIX PE3yJIbTATOB PabOTHl MPOCTEHIITNX aJITOPUTMOB
YOPaBIEHUSI WCIOJHUTEISIMU M BBIYUCIUTENBHBIX anropuTMoB. OmnpenesieHue
UCXOJIHBIX JJAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYEeMbIid Pe3yJIbTar.

Otanbl penieHus 3ajad Ha KomibioTepe. MHCTpyMeHTanbHBIE CpejcTBa:
TPaHCIATOP, OTIaAuuK, mpodmmpoBmK. KoMmunsaius u HWHTEpHIpeTanus
nporpamMm. BupTyanbHble MalIuHBI.

WurerpupoBanHas cpena pa3paboTku. Meroasl OTIAAKU IPOrpamM.
Hcnonb3oBanue TpaccUpoBOUHbIX Tabmui. Otnanounsii BbeiBoA. llomiaroBoe
BBITNIOJIHEHUE MTporpamMMbl. Touku octaHoBa. [IpocMoTp 3HaueHU IepeMEHHBIX.

SA3pik  mporpammupoBanust (Python, Java, C++, C#). Tunbl naHHBIX:
L[EJIOUYKCIICHHBIE, BELIECTBEHHbIE, CHMBOJIbHbBIE, JIorTH4Yeckue. BeTBnenus. CioxxHbIe
ycioBud. Luknel ¢ ycnouem. Lluknbel mo nepeMeHHou. B3anmo3amMeHs€MOCTb
pa3MyHBIX BUJIOB I1UKIOB. MuBapumant 1mukna. CocTaBieHUE IHUKIA C
MCITOJIb30BAaHUEM 3apaHee ONPENEIEHHOTO NMHBApUAHTA LIUKJIA.

JloxymeHnTHpoBanue nporpamm. Mcnons3oBanue kommenTapues. Iloaroroska
ONUCAHUSI IPOrpaMMBbl U UHCTPYKIIUU JIJIs TOJIB30BaTENS.

AnropuTMBbl 00pabOTKM HATypajdbHBIX YMCEJI, 3alMCAHHBIX B MO3ULIMOHHBIX
CHUCTEMax CYHUCJICHUS: pa30MEeHUe 3amucy Yucia Ha OTACNbHbIE HUQPHI,
HAaXOXXJEHUE CYMMbI W TPOWM3BENCHUS LHU(]p, HAXOKICHUE MaKCHMaIbHOU
(MUHUMATBHON) TTUDPHI.

HaxosxaeHnue Bcex MpOCThIX YMCEN B 3aJlaHHOM Juamnas3one. [IpencraBnenue
Yuclia B BUJIe HAOOpa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHHUS B
CTEIEHb.

O0paboTka JaHHBIX, XpaHAIIUXCS B aitnax. TekcToBbIe U ABOMYHBIC (DAKIIBI.
daitnoBeie mepeMennbie ((paitioBbie ykazaTenn). Utenue u3 daiina. 3anuck B (aii.

Pa3buenue 3amaun Ha moazanauu. [loanporpamMmel (pouenypsl U QYHKIUN).
Pexypcusi. PexypcuBHble 00BekThl ((ppakTansi). PexkypcuBHBIE HpoLEaypbl H
dbynaknuu. Mcrionp3oBanne cTEKa JIsl OpraHu3alliid PEKYPCUBHBIX BBHI30BOB.

Hcnonp3oBaHne CTaHIApTHOW OWOTUMOTEKH SI3bIKA MPOTPAMMHUPOBAHUS.
[Monkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENIECH.
MonynbHbIM NPUHIUIT TOCTPOEHUS TPOrPAMM.

Uucnennsie MeToibl. TouHOE U NpUOIMKEHHOE pellieHus 3a1aun. YuciaeHHbie
METOJIbl PELICHUs] ypaBHEHUU: MeToj mepebopa, METOJl MOJOBUHHOTO JEJICHUS.
[Tpubnk€HHOE BBHIYKMCIICHUE JIMH KPHUBBIX. Berumcienwe miomazneit ¢uryp c
MOMOIIIbIO YUCJIEHHBIX METOAOB (METOJ MPSIMOYTOJBbHUKOB, METOJ TpAaIeLuii).
[Touck wmakcumyma (MHHUMyMa) QYHKIIMA OJHOM TIEPEMEHHOW METOJI0M
MOJIOBUHHOTO JICTICHHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKIMH — SI3bIKa
IPOTPaAaMMUPOBAHUS JJIsI 0OpaOOTKH CUMBOJIBHBIX CTPOK. AJNTOPUTMBI 00pabOTKH
CHMBOJIBHBIX CTPOK: MOJACYET KOJMYECTBA IIOSABICHUM CHUMBOJA B CTPOKE,
pazOueHne CTPOKHU Ha CJI0Ba MO MPOOETbHBIM CUMBOJIAM, ITOMCK MOACTPOKUA BHYTPH
JTAHHOW CTPOKH, 3aMEHA HAUJEHHOM MMOJACTPOKHU Ha IPYTYIO CTPOKY. [ eHepanus Bcex
CIIOB B HEKOTOPOM aj(aBuUTE, yIOBJIECTBOPSIONUIMNX 3aJaHHBIM OTrPAaHUYCHHUSM.
[Ipeobpa3oBanue ynciaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENBHOCTH 4YHCeNl. Bbluncienne 0000mEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MACCUBA WJIU YUCJIOBOU MOCIEA0BATEILHOCTH (CYMMBI,
MIPOU3BEJEHUS, CPEeHEro apu(MeTH4ecKOoro, MUHUMAJIbHOTO U MaKCHUMaJIbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIIMX 33JJaHHOMY YCIOBHIO).
JIvHEeNHBIN MOKUCK 33JaHHOTO 3HAYCHHS B MACCHBE.

CoptupoBka 0JHOMEpHOro MaccuBa. [IpocTbie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJl BbIOOpa, COPTUpOBKa BcTaBkamu). COpPTUPOBKA CIUSHUEM.
brictpas coptupoBka maccuBa (amroputm QuickSort). /IBomuHbIii TOHMCK B
OTCOPTHUPOBAHHOM MAaCCHBE.

JIByMepHBIE MacCUBbI (MaTpHilbl). AJTOPUTMBI OOpaOOTKH JIBYMEpPHBIX
MAaCCHBOB: 3aII0JIHEHHE JBYMEPHOI'O YMCIOBOTO MACCUBA MO 3aIaHHBIM ITPAaBHIIAM,
MOMCK AJIEMEHTa B IBYMEPHOM MAacCHBE, BBIYHMCIEHHE MaKCUMyMma (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MAacCHBa, IE€PECTAaHOBKA CTPOK U CTOJOIIOB
JBYMEPHOI'0 MacCHBa.

HNudopmManuoHHbIE TEXHOJIOT U

TekcToBeIil mporieccop. PemaktupoBanue u (opmarupopanue. I[IpoBepka
opporpapuun u rpammatuku. CpeicTBa IMOUCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  HMcnonp3oBanue — ctuieil.  CTpyKTYypUpPOBAaHHBIE  TEKCTOBBIE
nokyMeHTel. CHocku, ornaBieHue. KomnexktuBHas paboTa C JOKyMEHTaMH.
NHCTpyMEHTBI pelieH3UpPOBaHUs B TEKCTOBBIX Mpoleccopax. O0ayHble CEPBUCHL.
Henoras nepenucka. Pedepar. [IpaBuia nuTupoBaHuss HCTOYHUKOB U 0O(DOpMITCHUS
oubnuorpaduyeckux ccbulok. OdopmiieHHe CrucKa JTUTepaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTAa. TeXHMYECKHe CpelncTBa BBOJA TEKCTA.
CriennanM3upoOBaHHBIE CPEJICTBA PEAAKTUPOBAHUS MATEMAaTUYECKUX TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33JaYM aHajlv3a JaHHBIX: IPOTHO3UPOBAHUE,
Kiaccudukanums, Kiactepusanus, aHanu3 OTkJIoOHeHuH. IlocnenoBaTenbHOCTD
pelieHus 3a7ady aHajn3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUUCTKA U OLEHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOCHUE MOJEINH, MPeoOpa3oBaHUE JAaHHBIX,
BU3yaJIM3allvsl TaHHBIX, HHTEPIPETAUSA pe3ysbTaToB. [IporpammHubie cpencTBa u
MHTEPHET-CEPBUCHI JJi1 00pabOTKU M MPEACTABICHUS JTaHHbIX. bosblue naHHbIE.
MaivaHoe o0ydenue. MHTeueKTyanbHbIN aHalu3 TaHHBIX.



AHanmu3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TAaOIUIl. BBIYMCICHHE CyMMBI,
cpenHero apupMeTHIecKoro, HaubObIIEr0 (HAMMEHBIIETr0) 3HaYSHHS JUana3oHa.
Boruncnenue kosgduurenta Koppensuuu IBYX psAnoB JaHHBIX. [locTpoenue
CTOJIOYATBIX, JUHEHWYAThIX M KpyroBbix jauarpamm. Iloctpoenue rpadukos
dbynkuuid. [Togbop MuHUK TpeHaa, pellieHne 3a1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pelIeHHE YpaBHEHHM ¢ TOMOUIbI0 TOA0O0pa mMapameTpa.
OnTuMu3anys Kak NOMCK HAaWIYYIIEero pelieHrs B 3aJaHHbIX ycioBusax. llenesas
byHKUUs, orpaHrueHus. JIOKanbHbIE U I100aIbHbI MUHUMYMBI 1I€JIEBOM (PYHKIUH.
Pemenue 3a1a4 onTUMHU3aUU C TOMOUIBIO 3JIEKTPOHHBIX TAOIUII.

11 KJIACC

Teopernyeckne 0CHOBbI HHPOPMATHKH

TeopeTnueckue mMOAXOAbI K OIEHKE KOJMuecTBa HH(MOpManuud. 3aKoH
annutuBHOCTH MH(popManuu. dopmyna Xaptiu. MHbopmaius U BEpOSTHOCTb.
®opmyiia llleHHoHa.

Anroputmbl  ckatust naHHbIX. Anroput™ RLE. Anroputm Xaddmana.
Anroputm LZW. AropuT™mBbl CKaTus JaHHBIX C TOTEPSIMU. Y MEHbIIICHUE TTyOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIE Ujien anroputmos cxkarus JPEG, MP3.

CkopocTh Iepefaud JaHHBIX. 3aBHCHUMOCTb BPEMEHM Iepeladyd  OT
UH(POPMALIMOHHOTO 00BbEMA JaHHBIX M XapaKTEPUCTUK KaHana cBs3u. IIpuuumnbl
BO3HMKHOBEHHUSl OIIMOOK mpu 1nepenadye JaHHbIX. Koapl, mMo3Bossomume
oOHapyXMBaTh M HUCHPABIATH OIIMOKM, BO3HUKAIOLIME NpPU IEpeaaye JaHHBIX.
Paccrosiune Xsammunra. Koguposanue ¢ nopropenrem 0utoB. Koasl X3MMHHra.

Cucrembl. KoMmMnoHeHTBI cuCTEMBI M HUX B3aumozeucTBue. CHUCTEMHBIN
addekrt. Ynpapienue kak nHGopMamoHHbIi nporecc. OOpaTHas CBs3b.

Mopenu u monenuposanue. Llens monenupoBanus. COOTBETCTBUE MOJAEIH
MOJIETIUPYEMOMY OOBEKTY WJIHM TpoLeccy, 1eau moaenupoBanusa. Dopmanuzanus
NPUKJIAIHBIX 33]a4.

ITpencraBieHue pe3yabTaTOB MOJECIUPOBAHMS B BUAE, YAOOHOM Ui
BOCHPUATHUS YesIoBEeKOM. I'paduueckoe npeacTaBieHUe JaHHbIX (CXEMbl, TaOJIULBL,
rpaduxm).

I'padbi. OcHoBHbie noHsTH. Bunel rpadgos. Onucanue rpagoB ¢ MOMOIIBIO
MaTpUL] CMEXKHOCTH, BECOBBIX MAaTpHIl, CIMCKOB CMEXKHOCTU. Pemenne
AITOPUTMUYECKUX 3aJa4, CBA3aHHBIX C aHalIu3oM rpadoB (HocTpoeHue
ONTUMAJIBHOTO IYyTH MEXAy BeplIIMHaMu rpada, OmpelaereHue KOoJU4ecTBa
pa3IMYHBIX MyTEH MEXy BEpLUIMHAMU OPUEHTUPOBAHHOTO AllUKIMYECKOro rpada).

JlepeBns. bunaproe nepeBo. JlepeBbs moumcka. CrocoObl 00xoma mepesa.
ITpencraBieHne apupMeTHUECKUX BBIpAXKEHUN B BUAE AepeBa. JMCKpeTHbIE UTPBI
JIByX UT'POKOB C MOJHOM uHpopManueil. [loctpoenue nepeBa nepedopa BapuaHTOB,



OMMCAaHUE CTPATErnH UTPhl B TaOIMUHONU (popme. BBIUTpHINIHBIE U TPOUTPHILIHBIC
ITO3ULMHU. BBIMTPBILIHBIE CTPATETUH.

CpeacTBa MCKYCCTBEHHOro HMHTeJieKkTa. CepBHCHI MAIIMHHOIO IMEpeBoAa U
pacrnio3HaBaHMs yCTHOM peun. KorHutuBHbIE cepBUCHL. MeHTU(UKaLNA U TOUCK
N300paKeHUH, pacro3HaBaHUE JINLI. CamooOyuatomuecs CUCTEMBI.
M cKyCcCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX Mrpax. Mcmosb3oBaHue MeETOOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B O0y4aroumx cucremax. Vcmoib30BaHne METOA0B
MCKYCCTBEHHOTO MHTEJJIEKTa B poboToTexHuke. MuTepHeT Bemei. [lepcnekTuBsbl
Pa3BUTHS KOMITBIOTEPHBIX UHTEJUIEKTYyaIbHBIX CUCTEM. HEellpOHHBIE CETH.

AJITOPUTMBI H IPOrPaAMMHPOBaHUE

dopmanm3anys MOHATUA anroputMa. Mammza TelOpHHra Kak yHUBEpCaJbHAs
Mozenb Beruucnenuu. Tesuc Yépua—TwropuHra.

O1eHKa CII0OKHOCTH BbIUMCICHUM. Bpems paboThl U 00bEM HCIIOIB3YEMOM
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOAHBIX JaHHbIX. OreHka
ACUMIITOTHYECKOM  CJIOKHOCTH  aJrOPUTMOB. AJITOPUTMBI  [TOJMHOMHAIBHON
cnoxHocTu. [lepebopubie anroputmsl. [Ipumepbl pa3nuyHbIX aJropuTMOB PEIICHUS
OJIHOM 3aJja4M, KOTOPbIE UMEIOT PA3JINYHYIO CI0KHOCTD.

[Touck mpoCTBIX 4uCENn B 3aJaHHOM JUAIla30HE€ C IIOMOIIBIO aIropuTMa
«pemiero DparocheHar.

MHoropa3psigHbie LENbIe Yncia, 3aJa4u JIMHHON apu(METUKH.

CnoBapu  (accolMaTWBHBIE MAaCCHUBBI, OTOOpaXeHWs). XdII-TaOJIHIIBI.
IToctpoenue andaBUTHO-4ACTOTHOTO CIIOBApPs JIs 33JaHHOI'O TEKCTA.

Crexu. AHamu3 NpPaBWIBHOCTH CKOOOYHOIO BBIpaXXEHUs. Bpluncienue
apu(pMETHYECKOr0 BBIPAXKEHNUS, 3aIIMCAHHOTO B TOCTPUKCHON (hopMme.

Ouepenu. Mcnosib30BaHUE OYEPENH 11 BDEMEHHOIO XPAaHEHUS JaHHBIX.

Anroput™bel Ha rpadax. [locTpoeHrne MHHMMAaTbHOTO OCTOBHOTO J€peBa
B3BEIICHHOTO CBSI3HOTO HEOPUEHTHpPOBaHHOro rpada. KomuyecTBo pa3ianyuHbIX
nyTel MeXAy BEepIIMHAMU OPUEHTHPOBAHHOIO ALMKIMYECKOIo rpada. AIropurm
JIEHKCTPBL.

Hepesbs. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHume aepeBa s 3aaHHOTO aApPUPMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anropuTMmel o0xoja Jepesa. Vcronp3oBaHue cTeka U
ouepenu A1 00Xoa 1epesa.

JIlnHamMu4eckoe NOpOrpaMMHMpPOBAHME KaK METOJA peueHus 3aaad ¢
COXpPAaHEHUEM NPOMEKYTOUYHBIX PE3YyJIbTaTOB. 3aJlayd, pellaeéMbleé C MOMOUIBIO
JUHAMHYECKOTO IPOrPaMMHUPOBAHUSA: BBIUMCICHHE PEKYPCUBHBIX (YHKIH,
IIOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONITUMU3ALINN.

[TonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM INPOrpaMMHpOBaHUU. OOBEKTHI U
kiaccel. CBoMCTBA M MeTO/bl 00BEKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN aHAJU3.



Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IIOAXOA.
WNukancynsnus, HacleI0BaHue, TOTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mnporpamm. [IpoexTupoBanue uHTEpdeiica
10J1p30BaTeNs. MIcronb30BaHue TOTOBBIX YITPABISIEMBIX YJIEMEHTOB ISl HOCTPOCHUSI

uHtepdeiica.
O0630p  s3pIKOB  TporpammupoBaHus.  [loHatme o  mapaaurmax
IPOTrpaMMUPOBAHMUS.

HNudopmManuoHHbIE TEXHOJIOT U

Oranbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOTO  MOJEIMPOBAHUA: ITOCTAHOBKA
3ajaud, pa3paboTka  MOJENM, TECTUPOBAHUE  MOJENH, KOMIIbIOTEPHBIN
AKCHEPUMEHT, aHAJIU3 PE3YyJIbTATOB MOJICIUPOBAHUSL.

JuckpeTusanusi Tpud MaTeMaTUYECKOM MOJICTMPOBAHUM HEMPEPHIBHBIX
npoliieccoB. MonienupoBanue IBUKeHus. MoaenupoBaHue OMOJIOrMUYECKUX CUCTEM.
MaremaTnyeckre MOJEIM B DKOHOMHKE. BBIYMCIUTENBHBIE 3KCIIEPUMEHTHI C
MOJIEIISIMU.

OOpaboTka pe3yabTAaTOB SKCHEpUMEHTa. METoI HaMMEHBITNX KBaJpPaTOB.
OneHka YHCIOBBIX TAPaAMETPOB MOJEIUPYEMBIX OOBEKTOB U  IPOIIECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO Pe3yJIbTaTaM dKCIIEPUMEHTA.

BepositHoctHpie  Momenu.  Meroasl Monte-Kapno.  MMmuTtanmonHoe
MozenrupoBanue. CUCTEMBI MACCOBOTO OOCTYKMBAHUSI.

Tabmuunbie (pensiMoHHBIE) Oa3bl MaHHBIX. Tabnmuia — mMpeacTaBiICHUE
cBelcHMI 00 OMHOTHIIHBIX oOBbekTax. Ilone, 3ammch. Kmrou tabmmipel. Pabora ¢
roroBoil 0a3oil naHHbIX. 3anojHeHWe Oa3bl JNaHHbIX. [louck, copTUpoBKa u
bunbTpalys TaHHBIX. 3ampochl Ha BBIOOPKY JIaHHBIX. 3alpoChl C MapaMeTpaMHu.
Brruucnsiempie moss B 3ampocax.

MHuororabnuanbie 6a3bl JaHHBIX. THUIBI CBA3eH Mex Iy Tabmuiamu. Baenranii
kJto4. [{enoctHOCT 6a3bl TaHHBIX. 3aIIPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX.

NuaTepHeT-tipunoxenus. [IoHsITHE O CEpBEPHON U KJIMEHTCKOW YacTsaX CauTa.
TexHoIoruss «KJIUEHT — CepBEP», €€ TOCTOMHCTBA U HeAOCTaTKU. OCHOBBI A3bIKa
HTML u xackamupix Tabmuir ctuied (CSS). Cuenapum Ha si3bike JavaScript.
®dopmbl Ha BeO-CTpaHHULIE.

PasmMemenue BeO-caiiToB. Ycimyra XxocTuHra. 3arpyska (aiyioB Ha cailT.

BBoa u300pakeHuii ¢ MCMOJIB30BAHMEM PAa3IUYHBIX LUQPPOBHIX YCTPOUCTB
(mudpoBeIx (poToanmapaToB MU MHUKPOCKOTIOB, BHIIEOKAMEp, CKAaHEPOB U JAPYTHUX
ycTpoiictB). ['padmueckuii penaktop. Pazpemenue. Kagpuposanue. Vcnpasienne
nepcriektuBbl.  I'mcrorpamma. Koppekuus  ypoBHEH, KOpPpPEKLIMS  IBETA.
OOecuBeurBaHUE I1BETHBIX u300pakeHui. Perymb. Pabora ¢ obGmactsamu.
OUIbTPHI.



Mmorocnoitasie n3o0paxkenus. TexctoBble ciou. Macka cnos. Kananbl.
Coxpanenue BbiaeneHHOM obnactu. [loaroroBka miumoctparuii 1jst BeO-cailToB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnas rpaduka. IlpumutuBbel. V3MeHeHHE TOpsAKa 3JIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynmupoBka. Kpussie. @opmMaTbl BEKTOPHBIX
pucyHkoB. Mcnionp3oBanue KOHTYpOB. BekTopusaiius pacTpoBbIX H300pakKeHH.

[TpuHIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX Mojelield. CeTouHbIe
mozaenu. Marepuanel. MopenupoBaHuE MCTOYHUKOB oOcBelleHus. Kamepsl.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
UH®OPMATHUKE (YIJYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE ~ PE3yNbTaThl  OTPAXKAIOT TOTOBHOCTh M  CIOCOOHOCTH
00ydJaromuXxcsi PyKOBOJCTBOBAThCS CHOPMUPOBAHHONW BHYTPEHHEH TO3HIHEH
JWYHOCTH, CHCTEMOH IIGHHOCTHBIX OpHUCHTAIMHA, TO3UTUBHBIX BHYTPEHHUX
yOeXIeHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSAM  POCCHUHCKOTO
oOIecTBa, pacUIMpeHre KU3HEHHOTO OMBITa M OMbITa JESATEIILHOCTH B MPOIECcCe
peanm3ani  CpeACTBaMHU  y4eOHOro TMpeaMeTa OCHOBHBIX — HalpaBlICHUM
BOCIIMTATEILHOU JCSATSILHOCTH.

B pesynpraTte wusydeHuss wHGOpPMATHKA Ha YpPOBHE CPEAHETO OOIIETO
obpasoBanus y oOydarorierocs OyayT cOpMHPOBAHBI CICTYIONINE JTNYHOCTHBIC
PE3YIIbTATHI:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX MPAB M 00sI3aHHOCTEH, yBaKEHUE 3aKOHA
¥ TPaBOMOPS/IKA, COOJIOICHHE OCHOBOIOJIATAIONINX HOPM HH(GOPMAIIMOHHOTO
npaBa U UHGOPMAITMOHHON OE3011aCHOCTH;

TOTOBHOCTh IPOTHUBOCTOATH HJCOJOTHU DKCTPEMH3Ma, HAIMOHAIHU3MAa,
KCeHOGOOWH, MUCKPUMHUHAIMU TIO0 COIMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAITMOHAJIBHBIM IIPU3HAKAM B BUPTYAIBHOM IPOCTPAHCTBE;

2) MATPUOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOE OTHOIIIEHNE K UCTOPHUUECKOMY HACTIEANIO, TOCTIKEHUsIM Poccnn
B HayKe, NCKYCCTBE, TEXHOJIOTUSX, IOHUMaHNe 3HaYeHUsI MHPOPMATUKH KaK HAYKH
B KU3HH COBPEMEHHOTO O0IIEeCTBa;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMUSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIEC B
cetu MHTEpHET;

4) 3cTETHYECKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYas OCTETUKY HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATh Pa3UYHBIE BHUABI HCKYCCTBA, B TOM YHCIE
OCHOBaHHOTO Ha MCIOJIb30BAaHUY WH(POPMAITMOHHBIX TEXHOJIOTHIHA;

S) pu3u4ecKOro BOCIUTAHMS:

c(OpPMHUPOBAHHOCTh  3JI0POBOTO M 0Oe€30mMacHOro  o0paza  KHU3HH,
OTBETCTBEHHOT'O OTHOIICHHSI K CBOEMY 3/IOPOBBIO, B TOM YHKCIIE 3a CYET COOTIOICHUS



TpeOoBaHUII  0e30MacHON  AKCIUTyaTallid  CPeACTB  HMH(MOPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K AKTHBHOH JNEATEIHHOCTH TEXHOJOTUYECKOW W COIMATbHON
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHATH TaKYIO JCSATCIBHOCTD;,

uHTepec K cdepam MNpoPecCHOHATbHON JAEATeTbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMUPOBAHMEM U WH(DOPMAIMOHHBIMUA TEXHOJIOTHUSIMH,
OCHOBaHHBIMH Ha JOCTH)KCHHSX HAyKH HMH(DOPMATHKH W HAyYHO-TEXHUYECKOTO
nmporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOp Oynmymield mpodeccun u
peann30BhIBATH COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKCHUH BCEU KHU3HU;

7) 3K0JI0rM4eCKOr0 BOCIIUTAHUS:

OCO3HaHHE TJI00ATBHOIO XapakTepa SKOJIOTMUYECKHUX MpoOJeM W MyTed HX
pelieHus, B TOM 4YuclIe C Y4€TOM BO3MOXKHOCTEM HMH(OPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKd, JOCTIDKEHUSM HAYYHO-TEXHHYECKOTo Iporpecca Hu
00IIIeCTBEHHON MPAKTHUKH, 32 CYET MTOHUMAHUS POJIM UHPOPMAITMOHHBIX PECYPCOB,
WHPOPMAITMOHHBIX TIPOIECCOB W HH(DOPMAIMOHHBIX TEXHOJOTHH B YCIOBHSIX
udpoBoit TpaHchopMaliu MHOTHX cdep )KU3HH COBPEMEHHOTO 00IIECTBA;

OCO3HAaHWE IICHHOCTH HAyYHOUW JEeSTENbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOCKTHYIO M UCCIICIOBATEIBCKYIO JAEATEIPHOCTh HHIUBUIYATHHO U B TPYIIIIC.

B mporiecce nocTukeHuns IMYHOCTHBIX PE3YyIbTATOB OCBOCHHUSI TPOTPAMMEI 110
nHPOPMATUKE y OOYYaIONINXCs COBEPIICHCTBYETCS AMOIMOHAIBHBIN HHTEJUICKT,
Ipenoiararomii chOpMUPOBAHHOCTE:

CaMOPETYJIUPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh aAaNTUPOBATHCS K
YMOIMOHATBHBIM H3MEHEHHSIM H MTPOSIBIIATH THOKOCTD, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIOYAIONICH CTPEMIICHHE K JTOCTIDKEHUIO eI U
yCIexy, ONTHUMHU3M, WHHUIIMATUBHOCTh, YMEHHE ICHCTBOBATh, MUCXOAS M3 CBOMX
BO3MOKHOCTEH;

IMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MMOHUMATh SMOIMOHATBHOE COCTOSIHUE
JIPYTHX, YYUTBIBaTh €T0 TPU OCYIIECTBICHHMA KOMMYHHUKAIIUH, CIOCOOHOCTH K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMATILHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BBHICTPAanBaTh OTHOIICHUS
C IPYTUMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe wu3yueHUs HWHPOPMATHKHA HA YpPOBHE CpPETHETO OOIIero
obpazoBaHusi y oOyuaromierocss OyayT chOOpPMHUpPOBaHBI MeETaNpPEIMETHbBIC
pE3yNbTaThl, OTPAKCHHBIE B YHUBEPCAIBHBIX YUYCOHBIX JCHCTBUSAX, & UMEHHO —
MO3HABATEIIbHBIE yYHUBEPCAIbHBIC y4eOHBIE JIEUCTBHUS, KOMMYHUKATHBHBIC
yYHHUBEpCaJbHbIe Y4eOHBIC NEWCTBUS, PETYIATHBHBIC YHHBEpPCAJIbHBIC YUECOHBIC
JEHCTBHS, COBMECTHAS IEATEIHHOCTb.

IMo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIe /1eiicTBUS

1) 6a30Bble JIOrHYeCKHUE TEeHCTBHSA:

CaMOCTOSITENILHO  (hOpMyNIHpOBaTH W aKTyaJU3UpoOBaTh  MpodIiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBCHHBIH MPU3HAK WJIM OCHOBAHWS ISl CpPaBHCHUS,
Kiaccudukanuy u 00001IeHNUS;

OTpEACNATh IeNIM JEATEIHHOCTH, 3a/JaBaTh MapaMeTpbl M KPUTEPHUH UX
TOCTHKCHHS,

BBISIBIISITh 3aKOHOMEPHOCTH M MIPOTUBOPEUHNS B PACCMATPUBACMBIX SIBJICHUSX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBBI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyIHTATOB
EJISIM, OTICHUBATh PUCKHU TIOCIIEACTBUM e TEIbHOCTH,

KOOPJIMHUPOBATH U BBITIOIHATH pa0OTY B YCIOBUSAX PEATbHOTO, BUPTYAIHLHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJICTh HABBIKAMH y4E€OHO-UCCIIE0BATEILCKON M MTPOCKTHOM IESITEIIbHOCTH,
HAaBBIKAMHM  paspenieHusi MpoOsieM, CIOCOOHOCTRIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TTOUCKY METOJIOB PEIIECHUS MTPAKTUYECKUX 33]1a4, MPUMEHEHHIO
Pa3IUYHBIX METOJIOB TIO3HAHMSI,

OCYIIECTBIISITh PA3IUYHBIC BHUJIBI JEATEIHHOCTH IO TIOJYYEHUIO HOBOTO
3HAaHMS, €r0 WHTEPIpETaIuy, MPeoOpa30OBaHUI0 W MPUMEHECHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyallMsX, B TOM 4YHCJE MPH CO3JaHWW YYEOHBIX W COIMAIBHBIX
IPOEKTOB;

(GbopMUPOBATh HAYYHBIA THUI MBIIUICHUS, BIaIeTh HAYYHOW TEPMHHOIOTHEH,
KITIOYEBBIMH MTOHATHSIMHI H METOJIaMU;

CTaBUTh U (opMmynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSIX;



BBISIBJISITH TPUYMHHO-CJICACTBEHHBIE CBSI3M U AKTyaJM3UpOBaTh 3aaauy,
BBIIBUTATh TUIOTE3Y €€ PeIIeHuUs, HAXOJUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHU, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEIICHHUS;

aHATM3UPOBATh IOJlyYEHHBbIE B XOJE pEUIeHUs 3aJauyd  pe3yJIbTaThl,
KPUTUYECKH OIICHHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATH IEJIEHATIPABICHHBIM IMMOMCK IepeHoca CPEACTB U CIOCOOOB
NecTBUS B MPO(PECCUOHATIBHYIO CPEeay;

yMETh TEPEHOCUTh 3HAHMSA B TO3HABATENBHYIO M IMPAKTHUYECKYI0 00JacTu
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBbIE WEH, MpeAsiaraTh OpUTrHHaNbHbIE MOAXOJbl U PELICHuS,
CTaBHUTb NPOOJIEMBI U 33]]a4H, IOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

3) padora ¢ nnpopmanmeii:

BJIa/IETh HaBBIKAMH MOJy4YeHUsI HHPOPMAIIMU U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITENIBHO ~ OCYUIECTBJIATH  IOMCK,  aHANIW3, CHUCTEeMAaTH3alUil0 U
MHTEpIpeTanio HHPOPMAIMK PA3TUYHBIX BUA0OB U (POpPM NpeCTaBICHUS;

co3/laBaTh TEKCThl B pa3IMYHBIX Qopmarax ¢ y4€TOM Ha3HAUYEHUS
uHbOpMallMl W LEJIeBOW ayAUTOpPUM, BbIOMpas ONTHUMAIbHYIO (opmy
IpEJICTaBICHUS U BU3yaIU3allii;

OLIEHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh MH(OpMauu, €€ COOTBETCTBHE
IPaBOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

UCTOJIb30BaTh  CPEACTBA  MH(POPMALMOHHBIX W  KOMMYHHKALMOHHBIX
TE€XHOJOTHM B PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a11a4 ¢ cOOI0IeHIEM TPEOOBaHUI 3PTrOHOMHKH, TEXHUKH 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepekeHHsl, MPaBOBbIX U 3TUYECKHMX HOPM, HOpPM HH(POPMAIMOHHOM
0€e30ITaCHOCTH;

BJaJeTh ~ HAaBbIKAMU  pAaclO3HABaHMS M 3alIUTBl  MHPOpMAIUH,
UHGOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiicTBUSA

1) oOmenme:

OCYILIECTBIIATH KOMMYHHKAIIMH BO BCEX cepax KU3HH;

pacro3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIICHHs, IOHUMATh 3HAYCHHE
COLIMAJbHBIX 3HAKOB, PAacHO3HAaBaTh MPEANOCHUIKA KOHGIMKTHBIX CHUTyallMd u
CMSITYaTh KOH(JIUKTBHI;

BIAJETh  pa3IMYHBIMU  croco0amMu  OOIIEHUS M B3aUMOJCHCTBUA,
apryMEHTHPOBAHHO BECTH TUAJIOT, YMETh CMATYaTh KOH(IMKTHBIE CUTYaIUH;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eATEJbHOCTD:

IOHUMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHYaIbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4ETOM O0OIIMX
MHTEPECOB M BO3MOXKHOCTEH Ka)/I0Tr0 WieHa KOJIJICKTUBA;

OpUHUMATh 1[EJIHM COBMECTHOH  JIeATENbHOCTH, OpPIraHU30BBIBATH U
KOOPAMHUPOBATh ACWCTBUS MO MX JOCTH)KEHHUIO: COCTABIIATH IJIaH JCHCTBUH,
pacrpeneisaTh pojiu ¢ y4E€TOM MHEHHUIH Y4YacTHHUKOB, OOCYXXIAaTb pe3yJbTaThl
COBMECTHOH paboThI;

OLICHHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YYACTHHUKA KOMAH bl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeuiaraTb HOBBIE MPOEKTHI, OLIEHWBATh MM C TO3UIMUA HOBH3HBHI,
OpPUTHHAJILHOCTHU, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaIUsIX, IPOSIBIATH TBOPUYECTBO U BOOOPaKEHUE, ObITh NHUIIUATUBHBIM.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

1) camoopranusamnus:

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
poOJIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIbHON
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLIHsIX;

CaMOCTOSITEJIbHO COCTAaBJISATh IJIAH PEUICHUS MPOOJIEMBI C YYETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHUH;

JaBaTh OLEHKY HOBBIM CUTYalLlUsM;

pacmupsITh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTEHUH;

JIeN1aTh OCO3HAHHBIN BHIOOD, ApTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO IIMPOKOH SPYIUIUH B
pa3HBIX O0JAacTAX 3HAHWM, TOCTOSHHO TOBBIINIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB LEIISIM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOMW  peQuieKCMM  Kak  OCO3HAHMSA
COBEpLIAEMBIX JCHUCTBHM M MBICIUTEIBHBIX NPOLIECCOB, UX PE3YJNbTATOB U



OCHOBaHUM, UCHOJB30BaTh MPUEMBI pe(ICKCUHU I OLEHKHU CHUTYyalllH, BhIOOpa
BEPHOT'O PELLEHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS IO UX CHUKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHalu3e pe3yJbTaToB
NESTEIIbHOCTH.

3) npuHATHSA ce0s U APYTHUX:

IPUHUMATD Ce0sl, MOHNUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTbl JPYIMX IpU aHaIU3e pe3yJbTaToB
NESITEIbHOCTH;

IpU3HABaTh CBOE MIPABO U IPABO APYTUX HA OIIUOKY;

pa3BUBATH CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYrOro YeIoBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

B mnpomecce usyuenuss kypca uHPOpMATHKU yriayOn€HHOro ypoBHs 6 10
K1acce 00yJaronMMHuCs Oy TyT JOCTUTHYTHI CICIYIOIINE MTPeIMETHBIC Pe3yIbTaThl:

BJIQJICHE TIPEICTaBICHUSAMH O PO WHGOPMAIMM W CBA3AHHBIX C HEH
MPOIIECCOB B TIPUPOJIE, TEXHUKE M OOIIEeCTBE, MOHATHSAMU «HUHGOPMAIIH,
«UH()OPMALIMOHHBIN TPOLECCH, KCUCTEMAY, KKOMIIOHEHTHI CUCTEMBD», «CUCTEMHBIN
s dexTy, «uHDOopMaIIMOHHAS CHUCTEMAaY, «CUCTEMa YIIPABICHUS»;

BJIQJICHNE METOJaMU TMoucka wuHpopmammu B ceTd VHTEpHET, yMeHHe
KPUTHYECKH OIICHUBATh HH(POPMAIIHIO, TOTYICHHYIO U3 ceTH MHTepHET;

YMEHHE XapaKTepu30oBaTh OOJbIIME JaHHbIE, MPUBOAUTH IPUMEPHI
UCTOYHUKOB MX TMOJY4YEHUs] W  HampaBlE€HUS  HCIOJIb30BAHUS, yMEHHE
KJIaCCU(UIIMPOBATh OCHOBHBIC 3aJaud aHalu3a JaHHBIX (TIPOTHO3UPOBAHHE,
KJIaccu(UKaIus, KJIaCTepU3aIus, aHaIIN3 OTKJIOHCHH ), MOHUMATH
MOCJIEI0BATEIBHOCTD PEIICHHUS 3a/1a4 aHAIM3a JaHHbBIX: COOp MEPBUYHBIX JAHHBIX,
OUMCTKAa M OIICHKAa KadyecTBa MJaHHBIX, BHIOOp W/WIM TOCTPOCHHUE MOJIEINH,
npeoOpa3oBaHue JAHHBIX, BU3yaIU3allysl JaHHBIX, HHTEPIPETalus pe3yIbTaToB;

MOHMMAaHHWE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA H (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHICHIIMA Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHII;

BJIa/ICHWE HaBbIKAMHU padOThl C OMEPALMOHHBIMU CHCTEMaMH, OCHOBHBIMH
BUJIaMH MPOTPAMMHOT0 00ecTiedeHHs sl pEIICHUs yueOHBIX 3a1a4 110 BEIOpaHHOM
CHEeIHAIN3AINH;

HAJIMYUE TIPEJICTABICHUN O KOMIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MuUpe, 0 0a30BbIX MPUHIIUIIAX OPTaHU3AINU U (YHKIIMOHUPOBAHHS KOMITBIOTEPHBIX
cereil, 00 OOmMX NpUHIUNAX Pa3padOTKH U (PYHKUIMOHHUPOBAHUS HHTEPHET-
TIPUIIOKEHUM;



MOHMMaHKE yrpo3 HH()OPMALIMOHHON 0€30MaCHOCTH, UCIIOJIb30BaHNE METO/I0B
U CPEACTB MPOTHUBOACUCTBUS ITUM Yrpo3am, cOOJo/IeHne Mep 0e30macHOCTH,
IPEeIOTBPALIAIONINX HE3aKOHHOE paCHpOCTPAaHEHUE MEPCOHANbHBIX JAHHBIX,
cobimofieHne TpeOoBaHUN TEXHUKU OE30MAaCHOCTH W THTHEHBI IpPU paboTe ¢
KOMITBIOTEPAMHU U JPYTUMHU KOMIIOHEHTaMHU LU(PPOBOro0 OKPYKEHHsI, [IOHUMAHUE
IIPABOBBIX OCHOB MCIOJIb30BAaHUSI KOMITBIOTEPHBIX MIPOrpaMM, 0a3 TaHHBIX U paOOTHI
B cetu MHTEepHeT;

NOHMMAHUE OCHOBHBIX TMPUHLMUIIOB JUCKPETU3ALMH PA3JIMYHBIX BHUJOB
uHdopMaIuU, YyMEHUE ONpelNesiTh HMHPOPMALUOHHBI O00BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX TMapameTpax AUCKPETH3alUU,
YMEHHE ONPEIENIATh CPETHIOI CKOPOCTh MEPEIauu JaHHBIX, OLIEHUBATh U3MEHEHHE
BpEMEHH Tepefauyd MpUd HU3MEHEHWH HWH(OPMALMOHHOTO 00bEMA MaHHBIX U
XapaKTEPUCTHUK KaHaja CBS3H;

yYMEHUE HCIOJIb30BaTh MPU PELICHUH 3a/1a4 CBOWCTBA MO3UIMOHHOW 3amucu
Yycell, AITOPUTMa MOCTPOCHHUS 3aIIMCH YKCiIa B TO3UIIUOHHON CUCTEME CUMCIICHUS
C 3a/laHHBIM OCHOBAaHHEM M IMOCTPOCHHs YHCIIa MO CTPOKE, COAep allel 3aIruch
ATOTO YMCJIA B MO3UIIMOHHON CUCTEME CUUCIICHUS C 3a/IaHHBIM OCHOBAaHUEM, YMEHHE
BBITIOJIHATH apU(PMETHUUECKHUE ONepallii B TO3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

YMEHHUE BBINOJHATH MPe0Opa30BaHUs JIOTHUECKUX BBIPAXKEHUH, HCIOIB3YS
3aKOHBI  anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAXKECHHE B
JIU3BIOHKTUBHON U KOHBIOHKTUBHOM HOPMAaJIbHBIX (hOpMax MO 3a/laHHOM Tadnuiie
UCTUHHOCTH, HCCJIEA0BAaTh 00JIACTh MCTUHHOCTH BBICKA3bIBAHUS, COJEPKAILETO
NepeMEHHBIE, PEIATh HECIOKHbIE JJOTUYECKUE YPABHEHUS M CUCTEMbl YPaBHEHUM;

NOHMMaHuEe O0a30BbIX aJITOPUTMOB OOpPAOOTKM YHUCIOBOM M TEKCTOBOM
uHbopMaluu (3amuch 4YKMCEN B MO3UIMOHHON CUCTEME CUUCIICHUS, HAXOXICHUE
BCEX MPOCTHIX YHCEIl B 3aJJaHHOM JMarna3oHe, 00padoTka MHOTOPa3psAHBIX IIENIbIX
YHUCeJl, aHAJIU3 CUMBOJIbHBIX CTPOK U JPYTUX), AITOPUTMOB MOUCKA U COPTHUPOBKH,
YMEHUE ONpPEAesATh CI0KHOCTh HM3Yy4aeMbIX B Kypce O0a30BbIX aJlrOPUTMOB
(cyMMUpOBaHHE DJJIEMEHTOB MAacCHBa, COPTHUPOBKA MAacCHBa, IMepeOOpHbIe
QITOPUTMBI, TBOWYHBIA TOWCK) W MPUBOAUTH MPUMEPHI HECKOJIBKUX aITOPUTMOB
PA3HOU CIIOKHOCTH JUIsl PELICHUS OHOU 3a7a4H;

BJIAJICHUE YHUBEPCAJIbHBIM SI3bIKOM MPOTPAMMUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHussMH O O0a30BBIX THIAX JaHHBIX U
CTPYKTypax JaHHbIX, YMEHHE HCIOJb30BaTh OCHOBHBIC  YIPABISAIOIINE
KOHCTPYKLIMH, YMEHHE OCYLIECTBIATH AaHAIU3 MPEAJOKEHHOM MpPOrpamMMBbl:
ONPENENATh Pe3ynbTaThl padOThl MPOrPaMMbl MPU 33JAHHBIX MCXOAHBIX JAHHBIX,
ONpEeNENsATh, NPU KAKUX HCXOJHBIX JaHHBIX BO3MOXKHO IOJYYEHUE YKa3aHHBIX
pe3yibTaTOB, BBIABISATH JIAHHBIE, KOTOPHIE MOTYT NMPUBECTU K OIMIMOKE B padoTe
IporpaMMmel, GOpMyIHpPOBaTh NPEAJIOKEHUS [0 YIYUILIEHUIO TPOrPAMMHOTO KOJa;



YMEHHE CO3/[aBaThb CTPYKTypUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI |
J€MOHCTPAIIMOHHBIE MATEPHAIIBI C UCIIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
POrPaMMHBIX CPEJCTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCTIOJIL30BaTh 3JICKTPOHHBIC TAOIUIIBI AJIs1 aHAIIN3A, TIPEICTABICHUS 1
00paboOTKK JaHHBIX (BKJIIOUAs BBIYHCIECHUE CYMMBI, CPEIHETO apu(METHIECKOTO,
HAauOONbIIET0O W HAWMEHBIIEr0 3HAYCHWN, pELICHHE YpaBHEHUH, BBIOOp
ONTUMAJIBLHOTO  pEeUIeHHs, MoAOOp JIMHUU  TPEHJa, pelIeHHue  3ajad
MIPOTHO3UPOBAHUA).

B mpomecce m3ydeHus kypca MHPOpPMATHKU YriIyOJ€HHOTO ypoBHS 6 11
K1acce 00yJaronuMHuCs Oy TyT JOCTUTHYTHI CIEIYIOIINE MTPEIMETHBIC Pe3yIbTaThl:

YMEHHE CTPOUTHh HEpPaBHOMEpHBbIE KObl, JOIMYCKAIOUIME OJHO3HAUYHOE
JEKOAUPOBaHUE COOOIIeHNH (TpeUKCHBIE KOABI), HCIOJIB30BATh MPOCTEHIIINE
KOJbI, KOTOpBIE MO3BOJIAIOT OOHAPYKUBATh U WUCIPABIATH OMIMOKH MPHU TIepeaade
JaHHBIX, CTPOUTH KOJ, 0OECIEeYMBAIONINI HAWMEHBIIYI0O BO3MOXKHYIO CPEIHIOO
JUIMHY COOOILEHUS TMPU HU3BECTHOM YacTOTe CHUMBOJIOB, MOSICHATH MHPUHLHUIIBI
paboTHI MPOCTHIX AITOPUTMOB CXKATHSI TAHHBIX;

YMEHHE pelllaTh aJFTOPUTMHUECKHUE 33aJaud, CBSI3aHHbBIE C aHATU30M rpados
(32124 MOCTPOEHUS ONTUMAIBHOTO IyTH MEXAY BEPIIMHAME Trpada, onpeacIeHus
KOJIMYECTBA  PA3MUYHBIX TyTed MEXIy BepIIMHAMH OPHUEHTHUPOBAHHOTO
AlIMKJINYECKOTo rpada), yMeHne UCoab30BaTh JEPEBbs IPU aHATIU3€E U IOCTPOECHUHN
KOJIOB U ISl IPEJCTABIICHUSI apU(PMETHUECKUX BBIPAXKECHUM, MPU pelIeHUH 3a7a4
MIOWCKA W COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO UTPHI MO 33JaHHOMY aJTOPUTMY,
paspabaTbIBaTh 1 0OOCHOBBIBATH BEIMTPHIIIHYIO CTPATETHIO UTPHI;

yMEHHE pa3pabaThiBaTh W pEATM30BBIBATH B BHUIE MpOrpaMM 0a3oBbIC
aJITOPUTMBI, YMEHHUE HCIOJIb30BAaTh B MPOTrpaMMax JAaHHbBIC Pa3IUYHBIX THUIIOB C
yu4€TOM OTpaHMYEHUI Ha IUana30H UX BO3MOXKHBIX 3HAUCHUU, MPUMEHSTH MpPH
pEIICHNH 3a/1a4 CTPYKTYPhI JaHHBIX (CIIMCKH, CIIOBapH, CTEKH, OYCPEH, ICPEBH),
UCTIONb30BaTh 0a30BbIe OMEpallid  CO CTPYKTypamMH JaHHBIX, HPUMEHATH
CTaHJApTHBIE U COOCTBEHHBIE MOMIPOTPAMMBI JJIs1 00paObOTKH YUCIIOBBIX IAHHBIX U
CHUMBOJIBHBIX CTpPOK, HCIIOJIb30BaTh MpH pa3paboTke MporpaMMm OHOIMOTEKU
MOAMPOTPaMM, 3HaTh (YHKIIMOHAIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIbHBIX
CPEICTB Cpebl pa3paboTKU, yMEHHE UCIIOIb30BaTh CPEICTBA OTIAAKH IPOrpaMM B
cpelie MporpaMMUPOBaHUs, YMEHHE JOKYMEHTHUPOBAThH MPOTPAMMBI;

YMEHUE CO37aBaTh BEO-CTPAHMILIBL;

BJIa/ICHE OCHOBHBIMU CBEJICHUSIMU O 0a3aX TaHHBIX, UX CTPYKTYpPE, CPEICTBAX
co3/laHusl U pabOThl C HUMHU, YMEHHUE MCIOJIb30BaTh TAOJWYHBIE (PEISIIMOHHBIC)
0a3bl TaHHBIX (COCTABIATH 3aIPOCHI B 0a3ax NAaHHBIX, BHITIOJHATH COPTUPOBKY H
MOUCK 3amuceld B 0a3e JaHHBIX, HAIOJHATH pa3paboTaHHyr 0a3y JaHHBIX) U
CIPaBOYHBIEC CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMATUUECKNE MOJIENN JJI aHAIU3a
00BEKTOB U MPOLECCOB: (HOPMYIHPOBATH LIETb MOJACTUPOBAHUS, BHIIIOJIHATD aHAIIN3
pe3yabTaTOB, MOJYYEHHBIX B XOJ€ MOJECIUPOBAHMS, OICHHUBATh COOTBETCTBHE
MOJIETI MOJICTIMPYEeMOMY OOBEKTY WM TPOIECCY, MPEACTaBIATh PE3yJIbTaThl
MOJICTTUPOBAHUS B HATJIS,THOM BUJIC;

YMEHHE OpraHU30BBIBATh JMYHOE HH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJb30BAaHUEM PA3JIMYHBIX CPEACTB LHUQPPOBBIX TEXHOJOTHM, MOHMUMAaHUE
BO3MOXKHOCTEH HHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, IHQPPOBBIX
00pa30BaTeNbHBIX CEPBHUCOB;

MOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH U OTpaHUYCHUS
MPUMEHEHUSI TEXHOJIOTHH HMCKYCCTBEHHOTO WHTEJUICKTa B PA3IMYHBIX 00IaCTsIX,
HAJIMYUE TMPEJCTAaBICHUM O Kpyre peuiaeMblx 3aJad MAalIMHHOTO OOydYeHus
(pacno3HaBaHusl, KjJacCU(PUKAIIMU U MPOTHO3UPOBAHUS) HAJTUYUE MPEACTaBICHUN
00  HWCHONB30BaHWU  MHPOPMAIIMOHHBIX  TEXHOJOTHMA B pa3jMYHBIX
npohecCHOHANBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Kontponbnbsie  IlpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pasznea 1. llndpoBasi rpaMOTHOCTH
11 KomMmiberotep - yHHBEpCaIbHOE YCTPOUCTBO 6
’ 00pabOTKH JaHHBIX
1.2 [Tporpammuoe obecnieueHue
1.3 KomnbrorepHeie cetu
1.4 WNudopmannonnas 6€30macHOCTb 7 2
Hroro no pazneny 24
Pa3nea 2. Teopernyeckue 0CHOBbI HH(POPMATUKH
[IpeacraBnenue napopmanuu B
2.1 per bopvan 19 2
KOMITbIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 Kommnbrorepnas apudmernka 7 1
Uroro no pazaeny 40
Pazgen 3. AnroputMbl 4 NIpOorpaMMHpoOBaHue
3.1 BBenenune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHbie anropuTMbl 2
33 UucrneHHble METOIbI 3
34 AAropuTMBI 00pabOTKU CUMBOJIBHBIX 5 |

JaHHBIX




3.5 Anroput™mbl 00pabOTKU MacCHBOB 10 3.5
Hroro no pazneny 44
Pa3nea 4. UnopManmoHHbIe TEXHOJTOTHH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanu3 TaHHBIX 3
Hroro no pazneny 14
PesepBHOE Bpemst 14
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/l Konrpoabusie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcebl
Paszgea 1. Teoperuueckue 0CHOBbI MH(POPMATHKH
L1 WNndopmanus u nupopmaoHHbe 10 25
IIPOLIECCHI
1.2 MonaenupoBanue 8 2
Hroro no paszneny 18
Pazgen 2. AnroputMbl 4 NIpOrpaMMHpOBaHue
2.1 DNEMEHTHI TEOPUH AITOPUTMOB 6 1
2.2 ANTOpPUTMBI U CTPYKTYPBI JAHHBIX 28 10
)3 OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO 16 45
IPOrPaMMHUPOBAHUS
Hroro no paszneny 50
Paznen 3. UndopmManmoHHbIe TEXHOJIOTUH
31 KomMnbprotepHo-MaTeMaTHueckoe 2 5
' MOJIETTMPOBAHHE
3.2 ba3rl naHHBIX 10 4
33 Be6-caiiTsl 14 4
34 Kommprorepnas rpaduka 8 3.5
3.5 3D-monenupoBanue 8 3
Hroro no pazneny 48
PesepBHOE Bpems 20
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5




IHOYPOYHOE INIVTAHUPOBAHUE
10 KJIACC

I'naBa 1. KoMmnboTep — yHUBepcaJbHOE YCTPOMCTBO 00PA00TKH TaHHBIX

Tp€6OBaHI/I}I TEXHUKHU 0€30IMaCHOCTU U THTUCHBI Ipu pa60Te C KOMIIBIOTCPpaMH U APYTUMHU KOMIIOHCHTAMHA

1 | mndpoBOro OKpyKEHUS 1 Hepens
[TpuHIMIIBI paOOTHI KOMITBIOTEPOB M KOMITBIOTEPHBIX cucTeM. ApxuTtekTypa ¢on Helimana. ["apBapackas
2 | apxuTeKTypa. ABTOMaTH4YECKOE BBIIOJHEHNE TPOrpaMMBbl POIIECCOPOM | Henens
3 | O6meH JaHHBIMU € TOMOIIIBIO IMH. KOHTpOJIIepbl BHEITHUX YCTPOMCTB | Henens
4 | ABTOMaTH4€CKOE BBIITOJIHEHHE POTPAMMBbI IPOLIECCOPOM | Henens
OnepaTuBHas1, IOCTOSHHAS U TOJITOBpEMEHHAs TaMAThb. KOHTpoJepsl BHEIHUX YCTPOUCTB. [Ipsamont
5 | poctyn K naMsATu 2 Henens
OCHOBHBIE TEHJICHIIMN PA3BUTHUS KOMIIBIOTEPHBIX TEXHOJOTHUMN. [lapaienpHble BBIUMCICHUS.
MHoromnpoueccopssle cucteMsl. CynepkoMnbroTepsl PacpeienéHabie BBIYUCIUTEIBHBIE CUCTEMBI U
00paboTka 00IbIITUX JaHHBIX. MOOMIBHBIE ITU(POBHIE YCTPOUCTBA U UX POJIb B
6 | kommyHHKaIMsX. BctpoeHHble KoMnbloTepbl. MUKpOKOHTpOJuIepsl. POOOTH3MpOBaHHBIE MPOU3BOICTBA 2 Henens
I'nasa 2. IlporpamMmmHoe obecnieyeHue
[IporpamMmMHOe oOecrieueHne KOMIBIOTEPOB M KOMITBIOTEPHBIX CUCTEM. Buibl mporpaMMHOro odecredeHus
7 | m ux HazHayeHne. OcoOEHHOCTH MPOTPAMMHOT0 0OecrieueHus MOOMIIBHBIX YCTPOICTB. 2 Henens
3akoHoaarenscTBO Poccuiickoit denepannu B 001acTi MporpaMMHOTo odecnedenus. JlneH3npopaHue
IIPOrpPaMMHOT0 o0ecrneueHus U HUPpoBbIX pecypcoB. Kommepueckoe 1 HEKOMMEPUECKOE UCIOIb30BaHUE
IIPOrpaMMHOTr0 obecrneueHus U LUPpoBbIX pecypcoB. [IponpuerapHoe u cBOOOIHOE TPOrPAMMHOE
obOecnieueHrne. OTBETCTBEHHOCTh, YCTaHABJIMBAEMasl 3aKOHOAaTeNbCTBOM P 3a HenmpaBoMepHOE
8 | HICIOJIB30BAaHUE MPOrPAMMHOI0 00ecnedeHNs ¥ HU(PPOBBIX PECYPCOB. 2 Henens
9 | CucreMHoe nporpaMmMmHoe obecrneuenue. OnepanoHHbIE CUCTEMBI 3 Henens
10 | YTunutsl. JlpaiiBepsl ycTpoiicTB. [lapaniensHoe nporpaMMUpOBAHHE 3 Henens
WNucTannsuus 1 IenHCTAIUISIUS nporpaMmmHoro obecneuenus. [Ipaktuueckas pabora MucTamsmus u
11 | gemHCTAIIIALMS TPOrpaMM 3 Henens
daiinoBeie cucTeMbl. [[puHIMIBI pa3MenieHnus U UMEHOBaHUS (aiioB B IOJITOBPEMEHHOM MaMSTH.
12 | [lla6ioHb! AJ1s1 onMcaHus rpynn ¢Ganaon 3 "Hepens

I'naBa 3. BBeieHue B nporpaMmMupoBaHue




Ol'[pCI[CJICHI/Ie BO3MOKHBIX PE3YyJIbTATOB pa6OTBI HpOCTﬁﬁIHPIX AJITrOPUTMOB YIIPABJICHUSA UCIIOJIHUTCIIAMHA U
BBIYHUCIUTCIBHBIX aJITOPUTMOB. Ol'[pCI[CJ'ICHI/IC HMCXOOHBIX JAHHBIX, IIPU KOTOPLIX aJITOPUTM MOXKET 1aTb

13 | Tpebyemblil pe3ybTart. 4 nenend
DTanbl pemeHns 3a1a4 Ha KoMIbrotepe. THCTpyMEHTaNIbHBIE CPEACTBA: TPAHCISTOP, OTJIAIUHK,

14 | npoduUIUpOBIITHUK. 4 nenens
Cpena nporpammupoBanusd. Komnuwianys 1 uHTEpnpeTanus nporpaMm. BupTyanbHble MAIIMHBIL.

15 | UnterpupoBaHHas cpena pa3pabOTKH. 4 nenens
MeTtoas! oTnaaku nporpamm. Mcnomns3zoBanue TpaccupoBouHbIX Tabmull. Otianounslii BeiBoA. [lomarosoe

16 | BeInosiHEHKE porpammel. Touku octaHoBa. [IpocMoOTp 3HaYeHUI TEPEMEHHBIX 4 nenens
A3pik nporpammupoBanus (Python, Java, C++, C#). Tunsl nepeMeHHBIX: IEJIOYNCIEHHbIE, BEIIECTBEHHEIE,

17 | cMMBOJIBHBIC, JIOTHUECKHE. 5 Henens
A3pik nporpammupoBanus (Python, Java, C++, C#). Tunsl nepeMeHHBIX: IEJIOYNCIEHHbIE, BEIIECTBEHHBIE,

18 | cMMBOJIBHBIC, JIOTHUECKHE. 5 Henens
SA3pik nporpammupoBanus (Python, Java, C++, C#). Tunbl nepeMeHHBIX: [I€IOUUCIICHHbBIE, BEIIECTBEHHBIE,

19 | cuMBOJIBHBIE, TOTUUECKHE. 5 Henens
SA3pik nporpammupoBanus (Python, Java, C++, C#). Tunbl nepeMeHHBIX: [[eIOUUCICHHbBIE, BEIIECTBEHHBIE,

20 | CHMBOJILHBIC, JIOTHYECKHE. 5 Henens

21 | BerBnenusi. C0KHbBIEC YCIOBUS 6 Henens

22 | IIukiasl € yCIIOBUEM 6 Henens

23 | llukiel o nepeMeHHOM. B3anMo3aMeHs1eMOCTh pa3JIMYHbIX BUIAOB IIUKIIOB. 6 Heneuns
Aaroput™bl 00pabOTKH HATypaIbHBIX -4MCEIl, 3aMTUCAHHBIX B MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS:
pa30ueHue 3anucy Yuciia Ha OTAeNbHbIe HU(PBL; HAXOXKACHUE CyMMbI U IPOU3BEICHUS LU(P; HAXOKIACHUE
MakcuManbHOU (MUHUMAITbHOM ) b, [IpakTnueckas pabora "Breigenenne u 06paboTka mudp 1emoro

24 | yncna B pa3IMYHbBIX CUCTEMaX CUMCIEHUS C HCIOJIb30BAHUEM OMepallni [eIOUUCICHHON apudmeTuku'. 6 Henens

I'maBa 4. OCHOBBI JTOTHKH

AnreOpa noruku. [Tonsitue BoickasbiBanus. BeickasbiBarenbHble GopMbl (peaukatsl). KBaHTOpbI

25 | cylecTBOBaHMS M BCEOOUTHOCTH 7 Henens

26 | Jlormueckue ornepanuu. TaOauIbl HCTUHHOCTH. 7 Henemns
Jlornueckue BoIpaxkeHusl. Jlornueckue ToxaecTBa. JJoka3aTenbCTBO JOTMYECKUX TOKIECTB C TOMOILBIO

27 | TabnuIl UICTUHHOCTH. 7 Henens

28 | Ilpaktuueckas padota "l[loctpoenure u ananu3 TabJIUI] MICTHHHOCTH B TaOJIMYHOM Ipoleccope” 7 Henens




29 | Jlornueckue ornepauuy U Onepalny HaJl MHOKECTBAMHU 8 Henens
30 | Jlornueckue onepanyy U Orepalny HaJl MHOKECTBAMHU 8 Henens
31 | 3akoHbI anreOpbl JJOTUKU. DKBUBAJICHTHBIE MPEoOpa30BaHus JOTMUECKUX BhIpaKECHUN 8 Hexens
32 | Jlornueckue ypaBHEHHs U CUCTEMbI YPABHEHUI 8 Hexes
Jlornueckue GpyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BOZMOKHBIX JIOTHYECKUX (DYHKUIMN OT KOJIMYECTBA
33 | aprymenToB. [lonHble cucTeMbl TOTHYECKUX QYHKIUN 9 Henens
Kanonunueckue Gpopmbl Joruueckux BeipakeHnil. CoBepilieHHbIE TU3BIOHKTUBHBIE 1 KOHBIOHKTUBHbBIE
34 | HopMasbHbIE (POPMBI, AITOPUTMBI UX MTOCTPOEHUS MO TaOJIUIE UCTUHHOCTH 9 Henens
35 | Jlornueckue 3JEMEHTHI B COCTaBE KOMIIbIOTEPA 9 Henens
36 | Tpurrep. Cymmartop. MHOTOpa3psiiHbI CyMMaTOp 9 nenens
[TocTpoeHune cxem U3 JJOrMYECKUX 3JIEMEHTOB 110 33JJaHHOMY JIOTUYECKOMY BBIPAKEHUIO. 3aIUCh 10
37 | TOrM4eCcKOro BBIPAKEHHUS 10 JIOTUYECKOMN CXeMe HEeJels
I'nasa S. IlpeacraBienue nHgopManuu B KomnbrTepe. CucremMbl CHHCTCHUS
Cucremsl cunciienus. Pa3zpépHyTas 3anuch HenblX U APOOHBIX YUCEI B TO3UIIMOHHON CUCTEME CUUCTICHHUS.
CBoiicTBa MO3UIIMOHHOM 3aMKMCH YKCTIA: KOJIUYECTBO LU(]p B 3amucCH, MPU3HAK JEIUMOCTH YUCIA HA 10
38 | OCHOBaHHME CUCTEMBI CUYUCIIEHUSI. HEJENs
ANropuTM nepeBoja LeN0ro Yucia u3 P-nuHoON CUCTEMBI CUMCIIEHUS B AECATUYHYIO. AJITOPUTM NIEPEBOAA
KOHEYHOU P-nuHOi#l 1podu B lecATUUHYI0. AJTOPUTM MEPEBO/Ia LIEI0r0 YUCia U3 AECITUYHON CUCTEMBI 10
39 | cuucnenus B P-uunyto. [lepeBosi KOHEUHON NEeCATUYHOM IpoOu B P-nuHyto cuctemy. HEes
10
40 | IsonyHasi, BOCbMEpPHYHAs U NIECTHAALIATEPUYHASL CUCTEMBI CUHUCIIEHUS, CBA3b MEXKITY HUMHU. HEeJeNs
41 | IsonyHasi, BOCbMEpPHYHAs U NIECTHAALATEPUYHASL CUCTEMBI CUHUCIIEHUS, CBA3b MEXITY HUMHU. 11 Hepens
42 | Ison4Hasi, BOCbMEpHYHas U NIECTHAALATEPUYHASL CUCTEMBI CUUCIIEHUS, CBA3b MEXKITY HUMHU. 11 Henens
43 | ApubmMerndeckue onepanuy B NO3UIMOHHBIX CUCTEMaX CUHUCIICHHUS. 11 Henens
44 | TponuyHas ypaBHOBEIIEHHAsI CUCTEMA CUUCIIEHUs. [IBONUHO-IECATUYHAS CUCTEMA CUUCIICHUS. 11 Henens
I'naBa 6. BBeieHue B nporpaMmMupoBaHue
HaxoxaeHre Bcex MpoCThIX YKCeN B 3ajaHHOM Auanas3one. [Ipaktuueckas padota "Pemenue 3anau 12
45 | meTogom mepedopa” HEeJENs
WNuBapuant nukiia. CocTaBieHre UKIIA ¢ UCIIOJIb30BAaHUEM 3apaHee ONpeAeIEHHOrO MHBapHaHTa LIUKIIA.
[IpencraBnenue uncna B BUae HAOOpa MPOCTHIX COMHOXKUTENEH. ANTOPUTM OBICTPOTO BO3BEACHUS B 12
46 | cteneHb HEJIEJIs




I[OKYMCHTI/IPOBaHI/IC IMporpamMm. Hcnonb3oBaHue KOMMCHTApHUCB. HOI[FOTOBK& OIIKUCAaHUA IMTPOrpaMMBbI U

12

47 | MHCTPYKIMU JJIs NOJIb30BATESI. Heaels
I'naBa 7. UucjaeHHbIe MeTOAbI
Yucnennbie MeToibl. TouHOE 1 MPUOIMKEHHOE pelieHus 3a1aui. YuciaeHHble METO/Ibl PEeIIeHUs 12
48 | ypaBHEHUH: METOI repedopa, METOT TOJIOBUHHOTO JICTICHHUSI. HeJenst
13
49 | [Ipaktrueckas padota "UncieHHOE penieHrne ypaBHeHU" HeJenst
[TpubmmxEéHHOE BRIUKCIIEHNE JJIMH KPUBBIX. Bhrancienue miomazaeil Guryp ¢ moMoOIIbI0 YUCICHHBIX
METO0J10B (METO/1 MPSAMOYTOJIbHUKOB, MeTOT Tpaneruil). [lonck makcumyma (MUHUMYMa) PYHKIIUU OJTHON 13
50 | nepeMeHHO METOZOM MOJIOBUHHOTO JIEJICHUSI. Heaes
13
51 | [IpakTuyeckas padora "[IpubmmkEHHOE BEIYMCIICHUE JUTMH KPUBBIX U TIomaaeu guryp" HEeJIeJIs
13
52 | Ilpaktuueckas padota "llonck makcumyMma (MUHUMYMA) QYHKITHH" HeJens
53 | [loBTOpeHue 14 Henens
54 | I[loBTOpeHue 14 Henens
55 | IloBTOpeHue 14 uenens
56 | [ToBTOpeHue 14 uenens
57 | IloBTOpeHune 15 uenens
58 | [loBTOpeHue 15 Henens
59 | [loBTOpeHue 15 Henens
60 | [ToBTOpeHue 15 Henens
16
61 | [ToBTOpeHue HeAenA
I'naBa 8. KomnborepHbie ceTH
16
62 | [IpuHIMIIBI NOCTPOEHUS U annapaTHbIE KOMIIOHEHThI KOMIBIOTEPHBIX ceTel. CeTeBble MPOTOKOJIbI HEeJeNs
Cetp Untepuer. Aapecanus B cetn MaTepHET. [IpoTokonst cteka TCP/IP. Cucrema moMeHHBIX UMEH.
Buner nestensuoctu B cetu Matepuer. Cepsucsl MaTepHeTa. ['eonndopmannoHHbie CUCTEMBI.
['eonokanroOHHBIE CEPBUCHI PEATLHOTO BPEMEHH (JIOKAIHsI MOOMIIBHBIX TEIe(POHOB, ONPEEICHHIE 16
63 | 3arpy>K€HHOCTH aBTOMArucTpaiei u T. 1.); UHTEPHET-TOPTOBJIsl; OPOHUPOBAHKUE OMIJIETOB M TOCTUHUIL U T. . | HEAEIs




['ocynapcTBEHHBIE 3JIEKTPOHHBIE CEPBUCHI U yCIyrd. ColMaibHbIE CETH — OpPraHU3alMs KOJJIEKTUBHOTO
B3aUMOJICHCTBHS 1 0OMeHa JaHHBIMU. CEeTeBOM ATUKET: MIpaBUiia MOBEICHUS B KHOEPIPOCTPAHCTRE.
ITpo6yiiema noasiMHHOCTH MoJydeHHOM nHbopManun. OTKPBITbIE 00pa30BaTEIbHBIE PECYPCHI.
16
64 | Paznenenune IP-cetn Ha TOJICETH C MOMOIILIO MAaCOK MOJICETEN Heaes
CeteBoe agmuHucTpupoBanue. [loydeHre qaHHBIX O CETEBBIX HACTpOWKax KoMibtoTepa. [IpoBepka 17
65 | HanmMuud CBS3M C y3710M ceTu. OnpeeneHne MapiupyTa JBHKEHUS TAKETOB HeJIes
17
66 | [Ipaktueckas pabora "CeTreBoe aIMUHUCTPUPOBAHKE" HeJenst
I'naBa 9. Komnborepnasi apugmeruxa
17
67 | MUKpOCXEeMBbI M TEXHOJIOTHS UX MTPOU3BOJICTBA HeJens
[Ipencrapienue NeabIX YUCEN B MaMITH KOMIbIoTepa. OrpaHUYEHHOCTD IUana3oHa Yuces npu 17
68 | orpaHYeHNU KOJIUYEeCTBA pas3psiioB. [lepenosiHenne pa3psaHoil CETKU HeJIes
be3snakoBbIie v 3HAKOBBIC TaHHBIC. 3HAKOBBIN OWUT. JIBOMUHBIN TOMOJTHATEIBHBIN KO OTPHUIIATEIIBHBIX 18
69 | uncen HEJeIIs
18
70 | [ToGuToBbIe JOorrueckue oneparuu. Jlornueckuit, apudMeTHUECKUNA U IIMKIUYECKUIM CABUTH Heaes
18
71 | llludpoBanue ¢ MOMOIIBIO TOOMTOBOM ornepa-inu «uckaouarorniee NI Heaes
[IpencrapiieHne BENIECTBEHHBIX YMCEI B TAMSITH KOMITbIOTEpA. 3HAYaIlask 4acTh U MOPSAI0K YKCIa.
Jlnama3oH 3HaueHU BemecTBeHHBIX uncen. [IpoOaembl XxpaHEeHHs BEIIECTBEHHBIX YHCET, CBSI3aHHBIE C 18
72 | orpaHMYEHUEM KOJIMUECTBA Pa3ps 0B HeJIes
19
73 | BeimosiHeHHEe onepanyii ¢ BEIeCTBEHHBIMUA YHCIIaMH, HAKOTUICHHE OMMOOK MPU BEIYUCICHUIX HeJIes
[TpakTudeckas padora "M3yueHue mopaspsiHOTO MalTMHHOTO MPEICTABICHUS 1IETbIX U BEIIECTBEHHBIX 19
74 | yucen" HeAenA
I'naBa 10. BcmomoraresibHbIE 2JITOPUTMBI
19
75 | Pa3buenune 3anaun Ha nonzanayn. [loanporpammel (mpouenypsl 1 GyHKINN). HeJens
19
76 | Ucnionb3oBaHue CTaHAAPTHON OMOJIMOTEKH A3bIKa MPOTrPAMMHPOBAHUS HEeJeNs




20

77 | llogmporpaMmsl (TiporieAyphl U HYHKITNHN) HeJems
20
78 | ITogmporpamMmsl (TiporieAyphbl U HYHKITNHN) HeJems
20
79 | llpaktueckas pabora «Pa3paboTka moamporpaMmm» HeJenst
Pekypcus. PexypcuBubie 00bekThI ((ppaktansl). PexypcuBubie mpouenypsl u dyHkiuu. Mcnonb3oBanue 20
80 | cTeka JJig OpraHu3aliyu PeKypPCUBHBIX BHI30BOB HeJenst
[ToaxmtoueHue 6GUOIMOTEK MOANPOTrPaMM CTOPOHHUX MPOU3BOAUTENCH. MOAYIbHBIN NpUHLIMI TOCTpoeHus | 21
81 | mporpamm. IlpakTrueckas pabora "MoayabHBIM NPUHIIMI TOCTPOCHUS TporpaMm” HEeJIeJIs
I'naBa 11. Anropurmbl 00padoTKN CHMBOJIbHBIX JTAHHBIX
O06paboTKa CUMBOJILHBIX JaHHBIX. AJITOPUTMBI 00PAOOTKH CUMBOJIBHBIX CTPOK: MOJCYET KOJINYECTBA 21
82 | mosiBneHuit cuMBosa B ctpoke. [Ipaktuueckas pabora "[locumBosbHas o0paboTka CTpokK" HEeJeNs
21
83 | Anroput™bl 00pabOTKH CUMBOJIBHBIX CTPOK: pa30MeHne CTPOKHU Ha CJIOBA MO NPOOETbHBIM CHMBOJIAM HEeJeNs
AJroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK: MOMCK MOJACTPOKH BHYTPU JaHHOW CTPOKH; 3aMeHa HaiiieHHoi | 21
84 | moACTPOKHU Ha APYTYIO CTPOKY HeJenst
[TpakTudeckas padora "O6paboTKa CTPOK C UCIIOIb30BaHUEM (DYHKIIUM CTaHAAPTHOM OUOIMOTEKH SI3bIKA
85 | nporpaMMupoBaHus" 22 Henens
['enepaniust Bcex CI0B B HEKOTOPOM a(aBuTe, YIOBICTBOPSIONINX 3aIaHHBIM
86 | orpannuenusM. [ IpakTudeckas padora "['eHepalius BceX ClI0B, yIOBJIETBOPSIONINX 33JTAHHOMY YCIOBHUIO" 22 Henens
87 | MaccuBbl u nocnefoBarenabHocTu uncen. [Ipaktuyeckas padora "3anonHenue maccupa” 22 Henens
Brruncnenme 00001IEHHBIX XapaKTEPUCTHK 3JIEMEHTOB MAacCHBa WJIM YMCIIOBOM MOCIIE0BATEIbHOCTH
(CyMMBI, TPOU3BEACHHUS, CPETHETO apU(PMETUIECKOTO0, MUHUMAIBHOTO U MAaKCUMAIbHOTO JIEMEHTOB;
KOJIMYECTBA 3JIEMEHTOB, yIOBJIETBOPSIOLINX 3aJaHHOMY ycioBHIo). [IpakTtuueckas pabora "Brruncienue
88 | 0000IIEHHBIX XapaKTEPUCTUK MacCHBa (YMCIOBOM MOCIEA0BATEIHLHOCTH)" 22 Henens
JIuHeHbIN MOUCK 3a1aHHOTO 3Ha4YeHUs B MaccuBe.lIpakTuueckas pabora "JIuHeHHbIN MMOMCK 33JIaHHOTO 23
89 | 3Hauenus B Maccuse" HeAenA
23
90 | Ilpaktyeckas padota "[lorck MUHUMATBEHOTO (MAaKCHUMAJILHOTO) 3JIEMEHTA B YHCJIOBOM MacCHBE" HEJIEJIst
CopTtupoBka oJHOMEpHOTO MaccuBa. [IpocTbie METO bl COPTUPOBKH (METOJI My3bIphKa, METO] BHIOOPA, 23
91 | coptupoBka BctaBkamu).IIpakTrueckas pabota "[IpocTeie METOIbI COPTUPOBKU MaccuBa' HeJens




Coptuposka ciusaueM. beictpas coptupoBka maccuBa (anroput™m QuickSort). [Tpaktuyeckas padora 23
92 | "beicTpas copTupoBKa MaccuBa" HEeJIeJIs
93 | IBonuHBIi TOMCK B OTCOPTUPOBAaHHOM MaccuBe.lIpakTuueckas pabora "JIBonuHblil mouck" 24 nenens
JIBymMepHbIe MacCUBbI (MaTpHUIIbl). AITOPUTMBI OOPAOOTKH IBYMEPHBIX MaCCUBOB: BBIUHUCICHUE MAKCUMYMa
(MUHUMYMa) U CYMMBI 3JIEMEHTOB JIByMEPHOTO MAaCCHUBA; MEPECTAHOBKA CTPOK U CTOJOIOB JBYMEPHOIO
94 | maccuBa 24 "enens
AnropuTMbl 00pab0OTKH JBYMEPHBIX MACCUBOB: BHIYUCIICHHE MAKCUMyMa (MUHUMYMAa) B CYMMBI 3JIEMEHTOB
JIBYMEPHOTO MAacCHBa; IEPECTAHOBKA CTPOK U CTOJIOIOB AByMepHOTo MaccuBa.lIpakTudeckas pabora
95 | "ObpaboTka maTpuir" 24 nenens
Pa3paboTka nporpamm i perieHus IpOCThIX 3a/1ay aHaIM3a JAHHBIX (OYMCTKA JAHHBIX, KiaccuduKanus,
96 | ananu3 otkiaoHeHul). [lpakTuueckas padora "AHanu3 JaHHBIX" 24 nenens
O6paboTka JaHHBIX, XpaHAIuxcs B ¢ainax. TexcroBble U qBoUYHbIE (haityibl. DaliIoBbIe IEPEeMEHHBIE
(daiimoBbie ykazaTenn). Urenue u3 daiina. 3anuch B daiin.llpaktudeckas padora "O6paboTka JaHHBIX, 25
97 | xpausmuxcs B daiinax" HEJIEJIst
I'nasa 12. IlpeacraBiaenne uHpopManu B KOMIbIOTEpe
25
98 | Undopmarusi, manapie U 3HaHus. THGOpMaMOHHBIE MPOTECCHI B MPUPOJIC, TEXHUKE U OOIIECTBE. HeJenst
HenpepbiBHBIE U AUCKPETHBIE BETMYMHBI U CUTHANBI. Heo0X01MMOCTh TUCKpETU3ali MHPOPMALIUH, 25
99 | npenHa3HAYEHHOM JUIsl XpaHEHUs, Iepeiadyu U 00paboTKH B IUGPOBBIX CUCTEMAX HEJENs
JIBonuHOE KoupoBaHue. PaBHOMepHbIE U HEpaBHOMEPHbIE KOJIbl. JIeKoaupoBaHre COOOIEHUH, 25
100 | 3anMcaHHBIX C TOMOIIBK) HEPABHOMEPHBIX KOJIOB HEJENs
Ycnosue @ano. [locTpoenne oqHO3HAUYHO TEKOIUPYEMBIX KOJIOB C moMoIbio aepesa.l'pad Am. A.
101 | Mapkoga. 26 Henensd
Enunauier usmepenus konndectBa nHGpopManuu. AindaBUTHBIN OIX0/ K OIEHKE KOJIMYECTBA
uH(pOpMaInu.
102 | IIpencraBnenue 26 Henens
Konuposanue TexctoB. Koguposka ASCII. Ogno6aiitabie kogupoBku. Ctanmapt UNICODE. Koauposka
103 | UTF-8. Onpenenenre nHPOpMAITMOHHOTO 00bEMA TEKCTOBBIX COOOIIICHUH. 26 "Henensd
Koauposanue nzodpaxenuit. Onenka nHGpopManmoHHOro o0bEmMa rpadpuueckux JaHHbIX MPHU 33JaHHBIX
104 | paspenienuu u ri1yOMHE KOAMPOBAHUS 1IBETA. 26 Henens
105 | TlpakTraeckas pabota «Jluckpernsarms rpaduaeckoit nHGOpMAITUN) 27 Henens




[IBeToBbIe Moaenu. BektopHoe koaupoBanue. opmartsl daitsioB. TpéxmepHas rpaduka. OpakranbHas

106 | rpaduka. 27 Henens
Koauposanue 3Byka. Ouenka nHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX MPH 33JIaHHBIX YaCTOTE

107 | auckpeTu3anuu U pa3psiAHOCTH KOAUPOBAHUS. 27 Henens

108 | [IpakTrueckas pabota «Jluckperusaiiys 3ByKOBOM HH()OPMALIAN 277 Henens

I'nmaBa 13. AHajau3 JaHHBIX

Amnanu3 ganHbiX. OCHOBHBIE 33]]a4d aHANIK3a JAHHBIX: IPOTHO3UPOBAaHKE, KIIaCCU(pUKaLUs, KJIacTepu3aius,
aHaynu3 oTkJIoHeHu#. [locienoBaTebHOCTh peIIeHNs 3a/1a4 aHau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OUHMCTKA U OlIEHKA KayeCTBa JAHHBIX, BEIOOP U/UIIM TOCTPOEHUE MOJIENU, TpeoOpa3oBaHuE JaHHbBIX,

109 | Bu3yanu3anus JaHHBIX, HHTEPIPETALUS PE3YJIbTATOB 28 Henens
[IporpamMHBbIe CpeCcTBAa U UHTEPHET-CEPBUCHI JJ11 00paOOTKU U NpE/ICTaBlIeHUs JaHHbIX. bosbiime

110 | nannbie. MammuHoe o0yueHue. IHTeUIeKTyalIbHBIN aHaIU3 TaHHBIX 28 "Henensd
AHann3 JaHHBIX ¢ TOMOIIBIO 3JIEKTPOHHBIX TaOIuIl. Borurcienue cyMMbl, CpeIHETO apu(PMETHUECKOTO,
HanOO0JIbIIero (HAMMEHbILIEr0) 3HaUeHUs [uana3ona. Beruncnenue koauienta Koppesiiuu IByX psiioB

111 | maHHBIX 28 Henens

112 | [IpakTnueckas pabota "AHaan3 JaHHBIX C TOMOIMIBIO 3JIEKTPOHHBIX TA0IUI" 28 Henens
[TocTpoenue cTonduaThIX, IMHEHYATHIX U KPYTOBBIX nuarpaMM. [loctpoenue rpadukoB
¢bynkuwmii.IIpaktruueckas padota "HarnsaHoe npeacTaBieHne pe3yiabTaToOB CTATUCTUYECKOW 00pabOTKu 29

113 | naHHBIX B BUJIE JUarpamMM CpPECTBAMH PEIaKTOpa JICKTPOHHBIX TAOIHIT" HeAenA
[TonOop nmuHuM TpeHaa, pelieHue 3aaay nporunozuposanus.Ilpaktuueckas padora "[londop nunuum Tpeuna, | 29

114 | npornosupoBanue" HEeJIeJIs
YuciieHHOE pellieHne ypaBHEHUH C TIOMOIIBI0 ToAbopa mapamerpa. [Ipaktudeckas pabora "HucineHnHoe 29

115 | pemenue ypaBHeHHI ¢ TOMOIIBIO TI0100pa mapameTpa” HeJenst
OnTumu3aIus Kak MOMCK HAMIYUIIETO pelieH s B 3aJaHHbIX ycloBusX. LleneBas GpyHKIMs, OrpaHUYEHUS.
JlokanpHbie U T7I00aIBHBIA MUHUMYMBI 11€7IeBOI pyHKIMU. Pernenne 3a1a4 onTUMHU3AIUH C IOMOIIBIO
ANIeKTPOHHBIX Tabnuil. [IpakTrueckas pabota "Pemenne 3a1a4 ONTUMU3ANUEI C TIOMOIIBIO AIEKTPOHHBIX 29

116 | Tabmur" HEJIEIS

I'naBa 14. UndopmanmonHasi 6e30nMacHOCTb

TexHOreHHbIE U SKOHOMUYECKHE YTPO3bl, CBsI3aHHbIE ¢ ucnoiib3oBanueM MKT. O61ue npobdaeMbl 3aIUThI
uH(popmaIuu 1 “HPOpMaIIMOHHOM O6e3onacHocTH. CpecTBa 3aluThl HHPOPMALIMKM B KOMIIBIOTEpaX, 30

117 | KOMIBIOTEPHBIX CETAX M ABTOMATU3UPOBAHHBIX MH(OPMAIIMOHHBIX CHCTEMaX. HEJENs




30

118 | Opranuzanus aM4HOTO apxuBa HHGopmauu. PesepsHoe konuposanue. [laponpHas 3ammra apxusa. Heaens
[IpenoTBpallieHNe HECAHKIIMOHUPOBAHHOTO JIOCTYIA K JINYHOW KOH(UIEHIIMATIbHON HH(pOopManuu,
XpaHsLIecs Ha NEPCOHAIBHOM KOMIIBIOTEPE, MOOMIIBHBIX YCTpOICTBaX. BpenoHocHoe nporpamMmmHoe 30
119 | obecnieuenue u crocoosl 00pHOBI ¢ HUM. AHTUBUPYCHBIE TPOTPaAMMBbI HeJems
30
120 | [IpakTiueckas pabota "AHTUBHUPYCHBIE IPOTPAMMBI " HeJens
Hudposanue ganusix. CuMMeTpudHbIE 1 HecuMMeTpuuHble mdpsl. [Hudpsr npoctoit 3amenst. [Hudp 31
121 | He3aps. Hudp Buwxenepa HEJENs
31
122 | Anroput™m mudposanus RSA. Creranorpadus HEeJIeJIs
31
123 | Ilpaktuueckas padota «I1ludpoBanue qaHHBIX)» HEeJIeJIs
I'masa 15. O0pa0oTKa TEKCTOBBIX JOKYMEHTOB
TexcToBblit ponieccop. Penaktuposanue u popmatupoBanue. [IpoBepka opdorpaduu u rpaMmMaTHKY.
CpencTBa noucka 1 aBT0O3aMEHbl B TEKCTOBOM Ipolieccope. Mcnonp3oBanue cruiieid. CTpykTyprupoBanHbeie | 31
124 | rekcToBble JOKYMEHTBL. CHOCKH, OTJIABJIICHHUE HeJens
3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOM TeKkcTa. TeXxHnYeckue cpeacTBa BBOJIA TEKCTA. 32
125 | Cneunanu3upoBaHHbIE CPEACTBA PENAKTUPOBAHMS MATEMAaTHYECKUX TEKCTOB Heaens
32
126 | IlpakTuueckas padota "BépcTka JOKyMEHTOB ¢ MaTeMaTH4ecKumMu hopmynamu' HEeJIeJIs
HNHucTpyMEHTHI peLieH3upOBaHUS B TEKCTOBBIX Ipoleccopax. [enosas nepenucka. Pedepar. [IpaBuna
[UTHUPOBAHUS UCTOYHUKOB U odopMieHHs Ondnuorpadudeckux ccoutok. OgopmiieHre cnmucka 32
127 | nutrepatypsl. CTanaapTel OMbIHOrpa@UuecKux OnucaHui HEeJeNs
32
128 | [IpakTnueckas pabora "MHOroCTpaHUYHbIE TOKYMEHTHI" HeJens
O6naunsie cepuckl. KomtektuHas padborta ¢ nokyMeHTamu. [Ipaktudeckas padota "KosuiekTuBHas 33
129 | pabota ¢ fokyMeHTamu" HeAenA
33
130 | [ToBTOpEHUE HeAenA
33
131 | IloBTOpeHue HEJIEJIst




33

132 | [ToBTOpEHUE Henensd
34

133 | [ToBTOpEHUE Henensd
34

134 | IloBTOpeHue HEJIEJIst
34

135 | IloBTOpeHue HeJenst
34

136 | [ToBTOpEHUE Henensd




11 KIIACC

Ne

w/n Tema ypoka

I'nmasa 1.

TpeOoBaHUs TEXHUKH 0€30MMaCHOCTH U TUTUEHBI MPU paboTe ¢ KOMIBIOTEpAMU U JPYTUMHU KOMIIOHEHTAMU
1 | undpoBoTO OKPYNKEHUS

I'naBa 1. Teoperudeckne 0CHOBbI HHPOPMATHKH

Nudpopmanus 1 HHPOPMALMOHHBbIE MIPOLECCHI

KonnuectBo nndopmariu

AJ'IFOpI/ITMBI CXXaTus JaHHBbIX

Anroputm Xaddmana

[TpakTrdeckas padora o Teme "CxkaTtre TaHHBIX C TOMOIIBLI0 airopuTMa Xadgdhmana"

NN |[B=[W(No

Anroputm LZW

AJropUTMBI C3KaTHUs TaHHBIX ¢ moTepsimMu. [IpakTuueckas padora o Teme "CikaTue NaHHBIX C TOTEPSIMU
(airoput™mel JPEG, MP3)"

CKOpOoCTh nepesiadn JaHHBIX

ITomexoyCcTOMYMBBIE KOJIbI

S|\O 00|

[TpakTryeckas padora mo Teme "l[loMexoycTolunBbI€ KOIBI"

Cucrembl. KoMIIOHEHTHI cuCcTEMBI M MX B3auMoaeicTBue. CucteMHblil 2QdeKT. YpaBieHue Kkak
11 | uadopmarmonnsiit mpoiecc. O6patHas CBSI3b

MoaeaupoBanue

12 | Monenu u MoA€TMpOBAHUE

13 | CtpykTypupoBanue nH()OpPMAIMHU C UCTIOIB30BAHUEM T€OMETPUYECKUX W TAOJTMIHBIX MOJIEICH

14 | Pemienue 3a1a4u ¢ moMonisto rpados

15 | JlepeBbs

16 | OCHOBBI TEOPUU UTP

17 | Ilpaktuueckas padota o reme "llouck BHIMTPBINTHON CTPATETHH B UTPE € MOJHOM nH(popmanuen"

18 | CpencTBa HCKYCCTBEHHOIO MHTEJUIEKTA




19

[TpakTrueckas pabora no Teme "CpeacTBa HCKYCCTBEHHOTO MHTEJIEKTa"

I'naBa 2. AiropuTmMbl 1 MPOrPaMMHUPOBAHHUE

20

dopmann3anus NOHATUA alroputMa. Mammnua TelOpHHTa Kak YHHUBEpCalbHas MOJIENb BbIUMCIEHUN. Te3uc
Yépua—TpropuHra

21

[TpakTrueckas pabota no Teme "CocTaBieHne TPOCTOM MPOrpaMMBbl Jisi MauHbl ThiopuHra"

22

Maimnna [locta

23

Hopwmanshbie anropudmel MapkoBa

24

ANTOPUTMHUYECKU HEpa3pelIuMbIe 3a/1a4u. 3a/1aya ocTaHoBa. HEBO3MOKHOCTh aBTOMAaTUYECKOM OTIaIKU
porpamMm

25

C0XHOCTh BBIYMCIICHUI

AJITOPUTMBI M CTPYKTYPbI JAHHBIX

26

[Touck mpoCTHIX YKCeN B 3aJaHHOM JHANa30He C IMOMOIIBIO aITOPUTMA «PEMIeTo JpaTocheHar

27

[TpakTrueckas pabota no Teme "[lorck MPOCTHIX YUCEN B 33JaHHOM Juana3oHe”

28

MHoropa3psigHbI€ HeNbIe Yncia, 3aJa4l JUIMHHON apu(MeTuKu

29

[Tpaktrueckas pabora o teme "Peayn3aiust BBIYMCICHUNA ¢ MHOTOPa3psSAHBIMUA YUCIaMu'"

30

CrnoBapu (accolMaTUBHbBIE MACCUBBI, 0TOOpaxkeHus ). Xaui-radnuibl. [TocTpoenue andaBuTHO-4aCTOTHOTO
cJoBaps IS 3aJJaHHOTO TEKCTa

31

[Tpaktruueckas pabora no teme "lloctpoenue andaBUTHO-4YACTOTHOTO CIOBaps JIJIsl 33JaHHOTO TeKcTa'"

32

AHanu3 TeKCTa Ha €CTECTBEHHOM s3bIKe. BbieneHue nocienoBarensHOCTeN Mo mabdnony. Perynsapasie
BbIpakeHus. YaCcTOTHBIN aHaIU3

33

[TpakTrueckas pabota no Teme "AHann3 TEKCTa HA €CTECTBEHHOM SI3bIKe"

34

Crexu. Ananus IMPaBUIJIIBHOCTHU CKOOOYHOTO BbIPAKCHUA

35

Briuucnenue apudmMeTnueckoro BeIpaXKe€Hus, 3alMCAaHHOTO B MOCT(PUKCHOM opme

36

[TpakTrdeckas pabota mo Teme "Berancienne apuMeTHIecKoro BEIpaKEHUs, 3aITMCAHHOTO B TOCT(PUKCHON
dbopme"

37

Ouepenu. Mcnosib30BaHUE OYepenH JJIsl BpEMEHHOIO XPaHEHUs JaHHBIX

38

[Tpaktrueckas pabora o teme "Vcnons3oBanne ouepenn"

39

JlepeBpsi. Peanuzanus 1epeBa ¢ HOMOIIBIO CCBUIIOYHBIX CTPYKTYP. J(BonuHbIe (OMHApHBIE) JEPEBBI.
IToctpoenue aepeBa i 3aJaHHOTO apu(pMETUUYECKOIO BBIPAYKEHUS




40

[TpakTrueckas pabota no teme "Mcnosp30BaHue A€pEBbEB ISl BHIYUCICHUS apu()METHIECKUX BBIPAKEHUI"

41

PexypcuBHbIe anroputMbl 00xo/a aepena. Mcnob3oBaHue cTeka v o4epean g 00Xo/1a JepeBa

42

PexypcuBHbIe anropuTMbl 00xo/a aepena. Mcnob3oBaHue cTeka u o4epean g 00Xo/1a JepeBa

43

Aunroputmbl Ha Tpadax. [locTpoeHne MUHHMAaTBHOTO OCTOBHOTO JIEPEBa B3BEIIEHHOTO CBSI3HOTO
HEOPUEHTHPOBAHHOTO rpada

44

Oo6xon rpacda B rmyouny. O6xox rpada B LIMPUHY

45

KonnuecTBo pa3nnyHbIX NyTeld MEXAy BEpIIMHAMU OPHEHTUPOBAHHOTO aIlMKIMYECKOro rpada

46

Aunroputm JIeMKCTpBHI.

47

[TpakTrdeckas pabota mo Teme "BerducineHue JIHHBI KpaTdyanIiero myTH MeXIy BepIiinHaMu rpada (anropuTm
JevikcTpsl)"

48

Anroputm @noitga—Y opuiajuia

49

3anaun, pemnaeMble ¢ TOMOIIbI0 JMHAMUYECKOTO MPOrPAMMHPOBAHUS: BRIYUCICHUE PEKYPCUBHBIX (DYHKITHI

50

[TpakTrueckas pabota o Teme "BbruncineHne pekypCcuBHbIX (PYHKINN C TOMOIIBIO TUHAMUYECKOTO
IpOrpaMMHUpPOBaHUS "

51

33,[[8,‘11/1, pemiacMbIC C TIOMOIIBIO JUMHAMUYCCKOI'O ITPOTrpaMMHUPOBAHN . HO,Z[C‘IéT KOJMYECTBA BAPUAHTOB

52

[Ipaktuueckas padora no teme "Iloacy€T KoJMYecTBa BAPUAHTOB C MOMOIIBI0 TUHAMUYECKOTO
MporpaMMHUpPOBaHUS "

53

33,[[8,‘11/1, peuiacMbIC C TIOMOIIBIO JMHAMHUYCCKOI'O ITPOrpaMMHUPOBAHMA: 3a/ja4i OIITUMHU3allun

OcHOBBI 00BEKTHO-OPHMEHTHPOBAHHOI0 POTrPAMMHPOBAHUS

54

[TonsiTue o mapaaurmax nporpaMmmupoBanusi. O630p A36IKOB MPOrPAMMHUPOBAHHUS

55

[Tonsitue 06 00BEKTHO-OPUEHTUPOBAHHOM MPOTPAMMHUPOBAHUU

56

OO0BexThI U Kiacchl. CBOMCTBA M METOIbI OOBLEKTOB

57

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3

58

[Tpaktrueckas pabora o teme "Mcnoab30BaHne roTOBBIX KJIaCCOB B MporpaMmme”

59

Pa3paboTtka nporpamMm Ha OCHOBE 00BEKTHO-OPUEHTUPOBAHHOTO MOAXO0a

60

[Tpaktrueckas pabora "Pa3paboTka mpocToi MPOrpaMmbl ¢ UCIIOJIH30BAHUEM KJIACCOB"

61

Wukancynsauusd. [Ipaktuueckast pabota no teme "Pa3paboTka kiacca, HCMOJIb3YIONIET0 HHKANCYISIUI0"

62

Hacnenosanue. [lonmumopduzm

63

[TpakTrueckas padora o teme "Pa3paborka nepapxuu Kiaccon"




64

Cpennl 6pIcTpOit pa3paboTku mporpamm. [IpoektupoBanue naTepderica mob30BaTes

65

[TpoexTupoBanue uHTepdeiica noab3oBaTess

66

Hcnonp30BaHME TOTOBBIX YHPaBIIACMBIX 3JICMCHTOB AJIA IOCTPOCHHA I/IHTCp(i)CI‘/’Ica

67

'

[Tpaktuueckas pabora o teme "Pa3paboTtka nporpammsl ¢ rpaduyeckum uHrepdericom’

68

N3ydenune BTOpOro si3plka pOrpaMMHUPOBAHUS

69

H3ydenune BTOpOro si3plka pOrpaMMHUPOBAHUS

I'naBa 3. UndopManmoHHbIe TEXHOJIOTHH

KOMHI)IOTepHO-MaTeMaTl/I‘IeCKOC MOJICJITHPOBAHHUE

70

OTanel KOMIIBIOTCPHO-MATEMATHYCCKOIo0O MOJCJIMPOBAHNA

71

I[I/ICKpCTI/IBaHI/IH P MAaTEMATHICCKOM MOACIMPOBAHNHN HCTIPEPBIBHBIX ITPOLIECCOB. MOI[CJII/IpOBaHI/IC JABUKCHHUA

72

[TpakTrueckas padota mo Teme "MoaennpoBaHue TBIKEHUS"

73

MopenupoBanue 6nonornyeckux cucteM. [Ipaktudeckas padbora mo reme "MoaenupoBaHue OMOTOTHIECKUX
cucrtem"

74

MaremaTudecknue MOAECIIM B SJKOHOMUKE. BEIUMCIUTEIbHBIC OKCIIEPUMEHTEI C MOACIISAMUA

75

BepositHocTHBIE Monenu. [IpakTudeckas padora 1o teme "MMutarimoHHOE MOJACIMPOBAHKUE C TTIOMOIIBIO
Metona Monte-Kapio"

76

KOMHBIOTCpHOC MOJCIUPOBAHNEC CUCTCM YIIPABJICHUA

77

KOMHBIOTCpHO@ MOJCIIMPOBAHNC CUCTCM YIIPABJICHUA

78

O6paboTKa pe3ybTaTOB IKCIIEPUMEHTA

Bba3bl JaHHBIX

79

TabnuunbIe (pesIMOHHbIE) 0a3bl JaHHBIX

80

[Touck, coptupoBka u GUILTpAIMs JaHHBIX. 3alIPOChl HA BEIOOPKY TaHHBIX. 3aMPOCHI C apaMeTPaAMHU.
Briuucnsiembie mosis B 3ampocax

81

[TpakTrdeckas padora mo Teme "PaboTa ¢ roToBoi 6a30ii 1aHHBIX"

82

MmuoroTabanunbie 60a3bl aHHBIX. TUIBI cBsI3el Mex Ty Tabnuuamu. BaenmHuii kimou. LlenoctHocTs 6a3bl
JTAHHBIX

83

[TpakTrueckas padota mo Teme "PazpaboTrka MHOTOTaOIMYHOM 0a3bl JaHHBIX"

84

3ar[pocm K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

85

[TpakTryeckas padora 1mo TeMe "3anpochl K MHOTOTa0IMYHOM 0a3e JaHHbIX"




86

SA3b1k ynpasieHus 1aHabIMA SQL

87

[TpakTryeckas padora o Teme "YrpaieHUe TaHHBIMH C TOMOIIBIO si3bIKa SQL"

88

HCpCJIHHI/IOHHBIC 0a3ml JaHHBIX. 9KCHCpTHBIC CHUCTCMbI

Be0-calTbl

89

HNHTepHeT-npritoKeHus

90

[TonsTHE O CEpBEPHON M KIMEHTCKOM YaCTIX calTa. TeXHOJIOTHS «KIUEHT — CEPBEP», €€ NJOCTOMHCTBA U
HEJIOCTAaTKH

91

OcHoBrl s361ka HTML

92

[TpakTryeckas padora o teme "Co3gaHue TEKCTOBOM BeO-CTpaHUIIbI"

93

OcuoBrl s1361ka HTML

94

OcuoBbrl s1361ka HTML

95

[TpakTuueckas padota mo Teme "Co3nanue BeO-CTpaHUIIBI, BKIIIOUAIOIIECH MYyTbTUMEIUINHBIE OOBEKTHI
(pucyHKH, 3BYKOBBIE JTaHHbIE, BU/1€0)"

96

OcHoBBI KackaaHBIX Ta0mwmI cTuneit (CSS)

97

[TpakTryeckas padora o teme "OdopmMieHre CTpaHUIlbl ¢ TOMOITBIO KaCKaIHBIX TaOIUIl CTUIICH"

98

Cuenapuu Ha si3bike JavaScript

99

Cuenapuu Ha si3bike JavaScript

100

®opmbl Ha BeO-CTpaHHUILIE

101

[IpakTuueckas pabora no teme "O6padoTka naHHbIX hopM"

102

Pa3memienue Be6-caiiToB. Yciayra xoctuHra. 3arpyska (aiaoB Ha cailT

Komnblorepuas rpaguka

103

Kanpuposanwue. McnpaBnenre nepcnektuBbl. I mcrorpamma. Koppekiyst ypoBHEH, KOPPEKIIUS IIBETA.
OO6ecBeYrBaHNE [IBETHBIX N300pakeHU

104

BBox n300pakeHuii ¢ HCIOIB30BaHUEM PA3THYHBIX U(PPOBBIX YCTporcTB. [IpakTHueckas pabora mo teme
"O6paboTtka nudpoBsIX Gororpadpuit”

105

Perymis. Pabora ¢ obnactssmu. @unptpsl. [Ipaktudeckas padora no treme "Peryms nudpossix gpororpaduit”

106

MHmuorocnoitabie n3o0paxenus. TexcToBble cnou. Macka cnos. Kanansl. CoxpaHeHne BbleIEHHOW 00J1aCTH

107

[TpakTryeckas padora 1o Teme "MHOrocioiHbIe H300paxeHus"

108

[ToaroToBka miurocTpanmii s BeO-caiitoB. [IpakTrueckas paboTa no TeMe "AHUMUPOBaAHHBIE U300paKeHUS "




109

Bexropnas rpaduka. Bekropusanus pacTpoBbIX H300paKeHUH

110

[TpakTryeckas padora o Teme "BekTopHas rpadguka"

3D-mopesiupoBaHue

111

[TpuHIMTIBI TOCTPOCHUSI M PEAAKTUPOBAHUS TPEXMEPHBIX MOJENIeH

112

[IpakTnueckas pabora no teme "Co3nanue NpocThiX TPEXMEPHBIX Mojienen’

113

Cerounbsle Moaenu. MaTepuaibl

114

[TpakTnueckas padora mo teme "Cerounsie moaenu"

115

MOI[CHI/IPOBaHI/IC HNCTOYHHKOB OCBCHICHHA. KaMepr

116

[TpakTryeckas padora o teme "Penyepunr"

117

AnutuBHbIE TexHO0ruu (3D-nipuHTEpHI)

118

[ToHsITHE O BUPTYaJIbHOW PEAJIbHOCTH U JONOJHEHHON PEAIBHOCTH

119

PesepBHOE Bpems

120

PesepBHOE Bpems

121

PesepBHOE Bpems

122

PesepBHOE Bpems

123

PesepBHOE Bpems

124

PesepBHOE Bpems

125

PesepBHOE Bpems

126

PesepBHOE Bpems

127

PesepBHOE Bpems

128

PesepBHOE Bpems

129

PesepBHOE Bpems

130

PesepBHOE Bpems

131

PesepBHOE Bpems

132

PesepBHOE Bpems

133

PesepBHOE Bpems

134

PesepBHOE Bpems

135

PesepBHOE Bpems

136

PesepBHOE Bpems




137

PesepBHOE Bpems

138

PesepBHOE Bpems




IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3y/JbTATAM 0CBOCHUS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBanus

1.

3namw (nonumams)

1.1

[loHnMaHHe OCHOBHBIX TPHUHIMIIOB YCTpoicTBAa U  (YHKIHOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB; TEHACHIMI pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJOTMH; BIIQJICHUE HABbIKAMU pabOTHI C OMNEpalMOHHBIMU
CUCTeMaMHM M OCHOBHBIMM BHJaMHU IPOrPaMMHOIO OOecledeHus Ui pelieHus

y4eOHBIX 33124 10 BRIOPAHHOM crienain3auu

1.2

Hannuume  mpencrtaBmenuii o0  0a30BBIX — NPHUHLUINAX ~ OpraHu3alud U

(YHKIIMOHMPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

ITonumanue OCHOBHBIX MPUHIUIIOB JAUCKPCTHU3aAlUN PAa3JINYHBIX BUI0OB

uHpOopMaIuu

1.4

[Tonnmanue 6a30BbIX ANTOPUTMOB 0OPAOOTKH YHCIOBOM U TEKCTOBOW MH(POPMALIUU
(3amMch 4YuceNl B MO3WIMOHHOW CHCTEME CUUCIICHHUS, JEIUMOCTh IIEJBbIX YHCEN,
HaXOX/IEHHWE BCEX MPOCTHIX YHCET B 3aJaHHOM [Hana3oHe; o0paboTka
MHOTOPa3pAIHBIX IENbIX YHCEIT; aHAJIH3 CUMBOJIBHBIX CTPOK U JPYTUX ), AITOPUTMOB

IIOMCKA U COPTUPOBKHU

1.5

3Hanue (YHKIMOHAIBHBIE BO3MOXXHOCTH HWHCTPYMEHTAIBHBIX CPEICTB CpPEIbl

pa3paboTKu

1.6

Bnangenune oCHOBHBIMU CBEIEHUSMHU O 0a3ax MAaHHBIX, UX CTPYKType, CpPEICTBax

CO3/1aHUs U PaOOTHI C HUMHU

1.7

IloHuMaHue BO3MOXXHOCTEM U OrPaHUYECHUM TEXHOJIOTMM HCKYCCTBEHHOIO
MHTEJUIEKTA B PA3JIMYHBIX O0IACTAX; HAIWYKME MPEICTABICHUNA 00 MCIOIb30BAHUU

MH(POPMAITMOHHBIX TEXHOJOTUHA B Pa3JIMUYHBIX MPOPECCHOHAIBHBIX chepax

1.8

BnageHne — TEOpeTMYECKMM  ammaparoM,  HO3BOJMIOIIMM  OCYIIECTBIIATH
[IPEACTABICHUE 3aJaHHOrO0 HATypaJlbHOIO 4YHUCIAa B Pa3JIMYHBIX CHUCTEMaxX
CUMCIICHUS; BBINOJHATH MPEoOpa3oBaHUs JIOTHUECKUX BBIPAKEHHH, HCIOIb3Ys
3aKOHBI aNreOphl JIOTUKU; ONPEeIATh KpaTyalllinii MyTh BO B3BEIICHHOM Tpade U

KOJMYECTBO IMyTeH MeXAy BepIIMHAMU OPUEHTUPOBAHHOTO allUKINYECKOTro rpada

Ymemo

2.1

VMeHne uCnoabp30BaTh KOMIIBIOTCPHO-MAaTEMATUYCCKHUEC MOJACIIN [JIsI aHallnu3a

00BEKTOB U MPOLIECcCOB: (OPMYIUPOBATH LIETb MOJACIUPOBAHMS, BHITIOTHATH aHAIIN3




pe3yiabTaTOB, IOJIYYEHHBIX B XOJ€ MOJICIMPOBAHHUS;, OLICHUBATH AaJEKBAaTHOCTHb
MOJICJIN MOJAETHPYEMOMY OOBEKTY WIIM TPOLECCY; TMPEACTABIATH Pe3yJIbTaThl

MOACIIMPOBAHUS B HAITIIZTHOM BU/JIC

2.2

Ymenue KJIaCCU(UITUPOBATH OCHOBHBIE 3a1a4u aHaiIM3a JaHHBIX
(mporHo3upoBaHue, KiIaccupUKamms, KIacTepu3alus, aHadu3 OTKJIOHCHHN);
MMOHUMATh MOCJIEIOBATEIFHOCTD PEIICHHUS 3a/1a4 aHAIIN3a TaHHBIX: COOp TIEPBUYHBIX
JaHHBIX, OYHUCTKA U OLICHKA Ka4CCTBa JaHHBIX, BBI60p )41 (I/IJ'II/I) MMOCTPOCHUC MO/JICIIN,

npeoOpa3oBaHue NaHHBIX, BU3YaTH3alHsl JaHHBIX, HHTEPIIPETALUS Pe3yabTaToB

23

YMeHue omnpenensith HWHOOPMANMOHHBIA O0BEM TEKCTOBBIX, TpadUYecKuX U
3BYKOBBIX JIaHHBIX TP 33JaHHBIX TlapamMeTpax IUCKpeTH3alMd. YMEHHUE
OIIPENIENIATH CPETHIOI0 CKOPOCTH IepeIauu JaHHbIX, OLICHUBATh H3MEHEHUE BPEMEHH
nepenayd npu U3MEHEHUH WH(OPMAIMOHHOTO 00bhEMA JTAHHBIX M XapaKTEPUCTUK

KaHaJlia CBA3HU

24

YMeHue CTpOUTh KO, OOECIEeUMBAIONIMN HAWMEHBIIYI0O BO3MOXHYIO CPEIHIO0

JUTMHY COOOIIEHHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue UCcrnoJib30BaTh IPU PEILICHUH 3a7a4 CBOMCTBA O3UIIMOHHOM 3alIMCH YUCEIL,
QITOPUTMBI TTOCTPOCHUS 3aMMCH YHUCIIA B TO3UIMOHHON CHCTEME CUMCIICHUS C
3aJaHHBIM OCHOBAHHMEM M MOCTPOCHUS YK CIIa 10 CTPOKE, COAECPIKAILEH 3alIHCh 3TOTO
yyciaa B MO3MIMOHHOM CHUCTEME CUYMCICHHS C 3aJaHHBIM OCHOBAaHHUEM; YMEHHE

BBIIIOJIHATH apI/I(bMeTI/I‘IeCKI/Ie OIrcpanru B MO3UIIUOHHBIX CUCTCMAX CHHUCJIICHUA

2.6

YMeHue CTpOUTh JIOTMYECKOE BBIPAXKEHUE B JU3BIOHKTUBHOM M KOHBIOHKTUBHOM
HOpMAaJIbHBIX (OpMax Mo 3aJaHHON TabJHile UCTMHHOCTH; HCCIeNoBaTh 001acTh
WCTUHHOCTH BBICKA3bIBAHUSI, COJIEPIKALIETO TEPEMEHHBIC;, PpEIIaTh HECIO0XKHBIE

JIOTUYECKUE YpaBHEHUS

2.7

YMeHue pemiats alropuTMUUECKHe 3aJa4l, CBI3aHHbIE ¢ aHAIN30M TpadoB (3a1auu
MIOCTPOCHUSI ONTUMAIBHOTO IYTH MEXIy BepIIMHaMU rpada, OIpeaeaeHus
KOJIMYECTBA  PA3IMUHBIX IyTed MeXAY BEpIIMHAMU OPHUEHTHPOBAHHOIO

AIMKIMYeCcKoro rpada)

2.8

YMeHHe HCHoJb30BaTh JEPEBbsl IMPU AHANM3E U IOCTPOCHUM KOAOB M IS
Mpe/ICTaBlICHHUs] apu(PMETHUECKUX BBIPDAKEHUN, MPU pEIIeHUH 3a7ad TOUCKa U
COPTUPOBKH;, YMEHHE CTPOUTH JEpEeBO WIPhl 1O 3aJaHHOMY AaJTOPUTMY;

pa3pabarbIBaTh 1 0OOCHOBBIBATH BBHIMTPHIIIHYIO CTPATEIHIO UTPHI

2.9

YMeHue aHaau3upoBaTh AJITOPUTMBI C HCIOJIB30BAHMEM TaOIUI[ TPAaCCHUPOBKH;
OTIPEICTISATEH 0€3 HCIIOIh30BAHMS KOMIIBIOTEPA PE3YNIbTAThI BHITIOTHEHHS HECIOKHBIX
MpOrpaMM, BKJIIOYAIOIIMX IIMKJIBI, BETBICHUS WM TOIMPOTPAMMBI, TIPHU 3aJaHHBIX

HNCXOOHBIX JAHHBIX




2.10

YMeHue omnpenensiTh CI0KHOCTh M3y4aeMbIX B Kypce Oa30BBIX aIrOPUTMOB
(cymMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COPTUPOBKA MAaccuBa, MepeOOpHbIE
QJITOPUTMBI, ABOMYHBIM MOUCK) M MPUBOAUTH MPUMEPHl HECKOJIBKUX AJITOPUTMOB

pa3HOM CIO0KHOCTH JIJIS pELICHHS OJTHOM 3a/1auun

2.11

Brnagenne yHUBEpCAJbHBIM  S3BIKOM IPOTPAMMHPOBAHHS  BBICOKOTO  YPOBHS
(ITackanw, Python, Java, C++, C#), nmpencraBieHus MU 0 0a30BBIX THIAX JAHHBIX U
CprKTyan JaHHBIX yMeHI/Ie HCIIOJIB30BaATh OCHOBHBEBIC ynpaBH}IIOH_II/Ie
KOHCTPYKLUH; YMEHUE OCYLICCTBIIATh AaHAJIU3 IMPEIIOKEHHOM IIPOrPAMMBI:
OTIPEACIIATh Pe3yNIbTaThl PaOdOTHI MPOrPaMMBbI TP 3aJaHHBIX MCXOJ/JHBIX JAHHBIX;
OTpECIATh, MPH KaKHX HCXOJTHBIX JTaHHBIX BO3MOXKHO IOJIYUCHHE YKa3aHHBIX
pe3yabTaTOB; BBIABIATH JaHHBIE, KOTOPBHIE MOTYT NPHUBECTH K OIMOKe B paborte

porpamMmsl; GOpMyYIMPOBATh MPEATIOKEHUS MO YAYUIIEHUIO IPOTPAMMHOI0 KO/1a

2.12

YMeHue pealn30BbIBaTh Ha BRIOPAHHOM JJISi M3YUYEHHUS SI3bIKE MPOTPAaMMUPOBAHUS
Bbeicokoro ypoBHs (Ilackamb, Python, Java, C++, C#) TumoBble aaropuTMBbI
00pabOTKM YHCENI, YNCIOBBIX MOCIIEIOBATEIPHOCTEH W MAacCCHBOB: IPE/ICTABICHUE
yuciaa B BHJIE HaOopa NPOCTBIX COMHOXKUTENEH; HaXOXKICHHWE MaKCHUMaJIbHOMN
(MHHUMAaNIBHON) KU (PBI HATYPATBHOTO YUCIIA, 3aIIMCAHHOTO B CUCTEME CUMCIICHHS C
OCHOBaHWEM, He NpeBbImIaomM 10; BerYMCIeHHE O0O0OMIEHHBIX XapaKTEPUCTHK
AJIEMEHTOB MAaCCHBA WMJIM YHCIIOBOW IOCIIEAOBATEILHOCTH (CYMMBI, TIPOU3BEICHUS
CpCAHCTO apI/I(bMeTI/I‘IeCKOFO, MHUHHUMAJIBHOIO W MAKCHMAJIBHOI'O JJIEMCHTOB,
KOJIMYECTBA AJIEMEHTOB, YOBJIETBOPSIOIINX 33aJaHHOMY YCJIOBHIO); COPTUPOBKY
JJIEMEHTOB MAacCHBa; YMEHHE HCIOJBh30BATh B IMPOrpaMMax JTaHHBIC Pa3TUYHBIX
TUTIOB C Y4ETOM OTpaHUYCHUI Ha JMANa30H MX BO3MOXKHBIX 3HAYCHUH, TPUMEHSTh
[P pELICHUU 3aJad CTPYKTYpbl JaHHBIX (CIUCKH, CIOBapH, CTEKU, OYEpEnH,
JIepEBbS); IPUMEHSTH CTaHJApTHBIE U COOCTBEHHBIE MOIIPOTPaAMMBI 1711 00paboTKU
YHCIIOBBIX IaHHBIX ¥ CHMBOJIBHBIX CTPOK; HCIIOJIB30BATh IPH Pa3padOTKe MPOrpamMm
OMONMOTEKH TOANPOTrPaMM; YMEHHE UCIOIB30BaTh CPEICTBA OTIAAKH IPOTPaMM B

cpezie mporpaMMHUPOBaHUS

2.13

YMeHHe HCIONb30BaTh 3JCKTPOHHbIE TAOMUIBI ISl aHANM3a, MPEACTABICHUS U
00paboTKM JaHHBIX (BKJIIOYas BBIOOP ONTHMAJIBHOTO pELICHHUs, MOAOOp JHMHUU
TpeH/a, pelieHne 3a1ad MPOTHO3UPOBAHUS); YMEHHE HCIIOJIb30BaTh TAOIMYHBIC

(pensiioHHBIE) 0a3bl JAHHBIX U CIIPABOYHBIC CHCTEMBI

2.14

YMeHue  OpraHu3oBBIBaTH  JIMYHOE  MH(GOPMAIMOHHOE  IMPOCTPAHCTBO  C
UCIOJIb30BAHUEM PA3NIUYHBIX CPEIACTB UU(MPOBBIX TEXHOJIOTH; MOHUMaHUE
BO3MOYKHOCTEH HM(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, HUPPOBBIX

00pa3zoBaTeIbHBIX CEPBHUCOB




HEPEYEHDb 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA EI'D 11O
NHPOPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

[{udposas rpaMOTHOCTH

1.1

OcHOBHBIE TCHACHIUHN PA3BUTHUA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHHe
BBIYHCIICHUA. MHOFOHpOHeCCOpHHe CHUCTCMBI. PacnpenenéHHHe BBIYHMCIINTCIBHBIC

CUCTEMBI M 00paboTKa OONBITNX JaHHBIX

1.2

[IpyHIMIIBI TOCTPOEHUS U annapaTHbIE KOMIIOHEHTbI KOMITbIOTEPHBIX ceTeil. CeTeBble
npotokoubl. Cets MnTepHeT. Anpecarus B cetu MaTepHer. [Iporokonsl creka TCP/IP.
Cucrema noMeHHBIX UMEH. Pa3zgenenume IP-ceTm Ha IOACETH C IIOMOIILI0 MACOK

oJceTei

1.3

@aiinoBas cucrema. llowck B (aitoBoit cucreme. I[lpuHIUTIBI pasMelnieHus u
WMEHOBaHMs (HaisIoB B JoJroBpeMeHHOW mamsath. [11aGmoHbI I omucaHus TPy

daiinos

1.4

CxopocTb nepenayy JaHHbIX. 3aBUCUMOCTh BPEMEHHU Nepeayu 0T UH()OPMALIMOHHOTO

00BbEMa JaHHBIX M XapaKTEPUCTHK KaHajla CBA3H

1.5

[udpoBanne nanapix. CuMMeTpudHbIe W HecuMMmeTpuuHble muUdpel. [HIudper

npocroii 3amensl. Hludp Lesaps. Hudp Buxenepa. Anropurm mugppoBanus RSA

1.6

Kozpl, no3possiromue oOHapy>KMBaTh M HUCHPABIATH OMIMOKH, BO3HHUKAIOIINE IPH
nepenaye naHHbIX. Paccrosnne Xammunra. Koguposanue ¢ moBroperreM 6utoB. Kobrl

X>MMHHTA

TeopeTtnueckre OCHOBbI HHPOPMATUKU

2.1

JIBon4yHOe KoaupoBaHue. PaBHOMEpHBIE M HEpPaBHOMEpHBIE KOIBI. JlekoaupoBaHue
COOOIIEHUH, 3alMCaHHBIX C TIOMOIIBI0 HEPAaBHOMEPHBIX KOIO0B. Ycioue DaHo.

[TocTpoenne oqHO3HAYHO IEKOUPYEMBIX KOJOB C IIOMOIIBIO JIepeBa

2.2

Teopernyeckne noaxoAbl K OLIEHKE KolMdyecTBa MHpopManuu. EMuHNUIB U3MepeHHts]
KosindecTBa nHpopmanuu. AyndaBUTHBINA MOIXOA K OLIEHKE KOJIMYECTBa MH(OpMAIIH.
3akoH agnuTuBHOCTH MHPOpMaruu. ®opmyna Xaptian. MHbopMaius U BeposSTHOCTb.

®opwmyina [llenHona
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Cucremsl cuncnenus. Pa3BépHyTas 3amuch 1ENbIX U IPOOHBIX YUCEN B TIO3UITMOHHOM
cucrteMe cuucieHus. CBOWCTBAa TMO3UIIMOHHOW 3alMCH YHCIA: KOJWYECTBO HUDD B
3alMCH, MPU3HAK JCIUMOCTH YHUCJIAa Ha OCHOBAHUE CHCTEMBI CUUCIIEHHUS. AJTOPUTM
NepeBo/ia 1eyIoro yuciaa u3 P-MuHON CHCTEMBbI CUMCIICHHS B JECATUYHYIO. AJITOPUTM
nepeBoJia KOHeYHOU P-uuHoM 1podu B IECATUYHYIO. AIITOPUTM IIEPEBO/IA LIEJIOT0 YHCIIa
W3 JECATUYHOM CHUCTEMBI cuMcieHus B P-uunyto. [lepeBon KOHEUHOM AECATUYHOU

npobu B P-uunyro. J{BomyHasi, BOCbMEpHYHAas W UIECTHAAUATEPUYHAS] CHCTEMBI




CUHCIICHUS, CBSI3b MEXIYy HUMH. ApHPMETHYECKHE OIlepaluyd B IMO3UIHOHHBIX

CHUCTEMaX CUHUCICHUA

24

Tpoanaﬂ YpaBHOBCIICHHAsA CUCTEMa CUUCIICHUA. ILBOI/I‘-IHO-,Z[GC}ITI/I‘-IHEUI cucreMa

CUMCIICHUA

2.5

Komuposanue texcroB. Koaumpoka ASCIL. OpnoOaiitHble koaupoBku. CraHmapt
UNICODE. Koguposka UTF-8. Onpenenenre naHGopMarmoHHOT0 00bEMa TEKCTOBBIX

COOOIIIEHU I

2.6

KomupoBanue wu3o0paxkenuit. OreHka HHPOpMaMOHHOTO 00BEMa TpaduuecKux
JAHHBIX TIPU 3aJaHHBIX pa3pelieHHH W TIIyOWHEe KOAMpOBaHWs IBeTa. L[BeToBEHIC
mopaenu. KonupoBanue 3Byka. Ouenka nH()OpMAIIMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX

IIPY 3aJaHHBIX YaCTOTE TUCKPETU3ALNH U PAa3PSAIHOCTH KOJIUPOBAHUS

2.7

Anrebpa noruku. [lonsiTue Bbicka3biBaHus. BrickasbiBaTenbHbIE POPMBI (IPEIUKATHI).
KBaHTOpBI CyIIIeCTBOBaHUS M BCEOOIIIHOCTH.

Jlornueckue onepanuu. TaGnauIel ICTHHHOCTH. Jlornueckue BoipakeHus. Jloruaeckue
TOXACCTBA. .HOFI/I‘-IGCKI/IG onepaulfm 148 onepaunn Had MHOXKCCTBAMMH.

3aKOoHBI aNredpsl JOrMKH. DKBUBAICHTHBIC IPE0OPa30BaHUS JIOTUYECKUX BBIPAKEHHIA.
Jlornyeckue ypaBHEHUS M CUCTEMbI YPaBHEHUH.

Jlornueckue GyHKIUHA. 3aBUCHMOCTh KOJIMYECTBA BO3MOXHBIX JIOTHUECKUX (PYHKITUN
OT KOJINYECTBA apI‘yMeHTOB.

Kanonnueckue opMbI TOrHYECKUX BBIPAKECHHIHA

2.8

COBepI_HeHHBIG JAU3BbIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJILHBIC (bOpMI:I, AJITOPUTMBI

HX TOCTPOCHHUA 1O Ta6JII/II_I€ HUCTUHHOCTHU

2.9

Jlornueckue  3MeMeHTHl B cocTaBe  Kommbiotepa. Tpurrep.  Cymmatop.
MHoropaspsansbii  cymmarop. IloctpoeHune cxem Ha JIOTMYECKMX JJIEMEHTax I10
3aJJaHHOMY JIOTUYECKOMY BBIP@)KCHHIO. 3allCh JIOTMYECKOIO BBIPAXKECHHSA 11O

JIOTHYECKOU cXeMe

2.10

Monenu wu wmopenupoBanue. llenn MoaenupoBaHusi. AJIEKBAaTHOCTh MOJEIH
MoJenupyeMoMy 00BbeKTy Hin npoueccy. @opmanuszanus NpUKIAIHbIX 331a4.
HPGI[CTaBJIeHI/IG pe3yanaT013 MO,Z[G.HI/IpOBaHI/IH B BHAC, y,Z[O6HOM JUUIA BOCHpI/I}ITI/I}I

4yeoBeKoM. ['padrueckoe mpeacTaBIeHHe TaHHBIX (CXEMBbI, TaOIUIIbI, TPAPUKH).

2.11

[IpencraBienue nenbix 4Yucesl B MNamsTH KommbioTepa. OTpaHUYEHHOCTh AUana3oHa
Yycesl NP OTPAaHMYEHUHM KOJUYECTBAa pa3psaoB. llepenonHeHue pa3psigHONl CETKH.
be33HakoBbIe ¥ 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT. J|BOMYHBIA JTOMOITHUTEILHBIA KO
OTPHULIATEIIbHBIX YHCET.

[ToOuToBBIE NOTHYECKHE omnepauuu. Jlornyeckuii, apupmMeTHIecKuii 1 HUKIHYECKUHI

casury. [1Iudposanue ¢ momoIpo MOOKUTOBOI orneparuu «uckovaromee NI »




2.12

[IpencraBneHne BEUIECTBEHHBIX UYUCENl B MaMsITH KOMIIbIOTEpa. 3Hauallas 4acTb U
nopsiioK yucna. Jluana3oH 3HaUYeHUH BellecTBEHHBIX uucen. [Ipobrmembl xpaHeHHS
BEUICCTBCHHBIX YHWCEJ, CBSA3AHHBIE C OIPAaHUYCHHEM KOJIMYECTBA Pa3psIOB.
BeinonHenne onepanuii ¢ BELIECTBEHHBIMH 4YMCIAMM, HAKOIUICHHE OIIMOOK IpH

BBIYUCICHUAX

2.13

I'padsr. OcHoBHBIC OHATHS. Buasr rpadoB. Onucanne rpadoB ¢ TOMOIIBIO MaTPHI]
CMCKHOCTH, BCCOBBIX MATpHUI], CIIMCKOB CMCKHOCTH. Pemmenue AITOPUTMHUYCCKUX
3aja4, CBSI3aHHBIX C aHAJIM30M rpadoB (MOCTPOCHUE ONTUMAIBHOIO IMYTH MEXIY
BEpIIMHAMU Tpada, OonpeecHre KOINYEeCTBA Pa3IHUHBIX ITyTed MEXIy BEpPIIUHAMH

OPUEHTHPOBAHHOTO AIUKINYECKOTO rpada)

2.14

HepeBwps. bunaproe nepeBo. JlepeBbsi moucka. CmocoObl 00xoma Jnepesa.
[IpencraBnenne apupmMeTHUECKUX BRIpAXKEHUI B BUJIE JepeBa. Mcnonb3oBanue rpados

U JIEPEBbEB NIPU ONHCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOIIET0 MUpa

2.15

JlMckpeTHbIe UTPBI JIBYX HIPOKOB ¢ monHoW wuH(popmarmeii. [loctpoenue nepesa
nepebopa BapHaHTOB, OMUCAHNUE CTPATETUU UTPHI B TAOINYHON opme. Briurpsininbie

Y TIPOUTPHILIHBIE TO3UIMH. BBIUTpHINIHBIE CTpaTeruu

2.16

CpencTBa MCKYCCTBEHHOTO HHTENUICKTa. MaeHTHdUKamMs W MOUCK H300pakeHUH,
pacnio3HaBaHue Juil. lVcnonb30BaHHE METO/IOB HCKYCCTBEHHOTO MHTEJUIEKTa B
06yqa101u1/1x cuctemax. HMcmonbp3oBaHueE MCTOHAOB HCKYCCTBCHHOI'O HHTCIIJICKTA B

pobotorexunnke. MHTEepHET Bemieil. HelipoHHble cetn

ANTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

dopmanusanus NoHATUA anropurMa. Mamuza TeIOpUHra Kak yHUBEpCaabHas MOJEIb

BBIYUCIICHUN

3.2

OreHka CI0KHOCTH BBIYMCICHUN. BpeMst paboThl 1 00bEM UCTIONIB3yeMON MaMSITH, UX
3aBUCUMOCTB OT pa3Mepa MUCXOAHBIX JaHHBIX. OLIEHKAa aCUMIITOTUYECKON CIOXKHOCTH
AJITOPUTMOB. AJITOPUTMBI TIOJIMHOMHUAILHON CIIOKHOCTH. [lepebopHbIe alropuTMEI.
[Ipumepbl pa3nuyHBIX aAJITOPUTMOB pEIIEHHUS OJHOW 3aJadyd, KOTOpPbIE HMMEIOT

Pa3IUYHYIO CI0KHOCTh

3.3

OmnpeneneHre BO3MOKHBIX PE3YJIbTATOB pa0OTHI MPOCTEHIINX aITOPUTMOB YIIPABICHHUS
VCIIOJHUTENISIMUA U BBIYHUCIUTEIBHBIX aIropuTMOB. OIpeneneHue HCXOAHbBIX JaHHbIX,

IIPU KOTOPBIX aITOPUTM MOXKET JIaTh TPeOyeMblil pe3ynbTar

3.4

AnropuTMbl 00pabOTKH HATYpaJbHBIX YHCEIN, 3alMCAHHBIX B MO3UIIMOHHBIX CHCTEMAax
CUMCIICHUS: pa30MEeHNe 3alyCH YUCa Ha OTACIbHbIC HU(PHI, HAXOXKICHHE CYMMBI
npou3BeAeHus U}p, HAXOXKICHHE MAaKCUMAITbHON (MUHUMAJIbHOW) U (PHI.

[IpencraBnenue yucia B BUAE HaOOpa MPOCTHIX COMHOXKUTENIEH. AJIITOPUTM OBICTPOTO
BO3BEJCHUS B CTENEHb. II0MCK MPOCTHIX YMCEN B 33JaHHOM JHAIla30HE C MOMOIIBIO

QITOpPUTMA «pemeTo DpaTocheHar




3.5

MHoropa3psaHble LeJble YUCIa, 3a/1a4d JITUHHON apu(pMeTUKN

3.6

S3pik nmporpammupoBanusi (Ilackanb, Python, Java, C++, C#). Tunsl naHHBIX:
IIEJIOYMCIICHHBIE, BEIECTBEHHBIC, CUMBOJIbHBIC, Jornueckue. Bersnenus. CroxHble
ycnoBus. Lukibl ¢ ycinoBueM. LIUKITbI O mEpeMEHHOM.

O6paboTka maHHBIX, XpaHsAmwmxcs B (aitmax. TexcroBble W JIBOMYHBIC (Dailibl.
daiinoBsie iepeMenHbie ((aiinosbie ykazatenu). Utenne u3 aiina. 3anuce B Qaii.
Pazbuenue 3anaun Ha moa3anauu. [loamporpaMmel (TpotieAypsl U GyHKITHH).

Hcnonp30BaHre CTaHIAPTHON OUOIMOTEKH S3bIKa IPOrPaMMHUPOBAHUS

3.7

Pexypcusa. PexkypcuBHbIe mpouenypbl W (yHkiuu. HMcmonp3oBaHue cTeka IS

OpraHH3alH PEKYPCHUBHBIX BHI30BOB

3.8

Yucnennsie MeTo1bl. ToUHOE M TPUOIMKEHHOE pellieHus 3a1a4i. YNCIIEHHOE pelieHne
YpaBHEHHUH C TOMOIIBI0 Ton0opa mapamerpa. UYMCIEHHbIE METOIbl pPEUICHHS
ypaBHEHMIA: MeTox mepedopa, MeToJ TMOJOBHHHOrO jeneHus. [Ipubnmxénnoe
BBIYUCIICHHE JUIMH KPUBBIX. Bhruncienue momanei Guryp ¢ momoIbio YUCISHHBIX
METOJIOB  (METOJ MpPSMOYrOJBHUKOB, MeTod Tpameuuii). Ilouck wmakcumyma

(MuHUMYMa) QYHKITUHA OHOU ITEPEMEHHON METOIOM MTOJIOBUHHOTO JICTICHUS

3.9

OO6paboTka CUMBOJIBHBIX JTaHHBIX. BcTpoeHHbIe (YHKIIUU S3bIKA TPOrpaMMHUPOBAHUS
Uil 00pabOTKM CHMBOJIBHBIX CTPOK. AJTOPUTMBI OOpPaOOTKH CHUMBOJBHBIX CTPOK:
NOJCUET KOJMYECTBA IMOSIBICHUN CUMBOJIa B CTpOKe, pa3OueHHe CTPOKU Ha cJoBa IO
poOeTbHBIM CHMBOJIAaM, TIOMCK TIOJICTPOKY BHYTPH JIAHHOM CTPOKH, 3aMeHa HalIEHHOM
MOJCTPOKH Ha JPYyryro CTpoky. ['eHepaimusi Bcex CJIOB B HEKOTOPOM aidaBuTe,
YIIOBJICTBOPSIOIINX 3aJaHHBIM OrpaHnyeHusM. [IpeoOpazoBaHue Ynciia B CHMBOJIBHYIO

CTPOKY ¥ 00paTHO

3.10

MaccuBbl U MOCNIEI0BATENFHOCTH Yncell. Beruncienrne 0000MEHHBIX XapaKTepUCTUK
3JIEMEHTOB MacCHBa WJIM YHCIOBOH IOCIIENOBATEIBHOCTU (CYyMMBI, MPOU3BENCHHUS,
CpeIHero apu(pMeTHUecKoro, MHUHUMAIbHOIO H MAaKCHUMaJbHOTO JJIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIONIUX 3aJaHHOMY YCJIOBHUIO). JIMHEHHBINH OUCK
3aJJaHHOTO 3HA4YeHHS B MaccuBE. ANTOPUTMBI pabOTHl C 3JIEMEHTAMH MAacCHUBa C
OJIHOKpaTHBIM IPOCMOTpOoM MaccuBa. CopTupoBka ofHOMEpHOro MaccuBa. [Ipocteie
METO/bl COPTUPOBKU (METOI My3bIpbKa, METOJ BBIOOpA, COPTUPOBKA BCTAaBKaMM).
CoptupoBka ciusiHueM. bpicTpas coptupoBka wmaccuBa (anroputMm QuickSort).

JIBOMYHBII ITIOUCK B OTCOPTUPOBAHHOM MACCHUBE

3.11

JIBymepHbIe MaccuBBl (MaTpHIlbl). AJITOPUTMBI OOpPaOOTKH JIBYMEPHBIX MAaCCHBOB:
3aMoJIHEHHE JBYMEPHOI'O YHCJIOBOTO MAacCHMBa IO 3a/JaHHBIM MpaBUJIaM, MOUCK
JJIEMEHTa B JIBYMEPHOM MAacCHBE, BBIYMCICHHE MakCHMyMa (MHHHUMYMa) M CYMMBI
9JIEMEHTOB JIBYyMEPHOTO MAacCHBa, IEPECTAHOBKA CTPOK M CTOJOLOB IBYMEPHOTO

MacCuBa




3.12

CrnoBapu (accolMaTUBHbIE MAacCUBBI, OTOOpaskeHus). Xomi-tTabmuubl. [loctpoeHue

aﬂq)aBI/ITHO-‘IaCTOTHOFO CJIOBapd IJIA 3aJaHHOT'O TCKCTAa

3.13

Crexkn.  AHanmu3  NpaBUIBHOCTH  CKOOOYHOTO  BBIpaXEeHHUs.  BpruucieHue
apru(METHUECKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B TIOCTPHUKCHOH Gopme.

Ouepenu. Micrionp3oBanue o4epeu 11k Bp€MEHHOTO XpaHEHHUS TaHHBIX

3.14

Anroputmsl Ha rpadax. [locTpoeHre MUHUMAaILHOTO OCTOBHOTO JIEpEeBa B3BEILIEHHOTO
CBS3HOIO HEOpUEHTUpOBaHHOro rpada. KomuuecTBO pa3nuyHbIX MyTeH MEXIy

BEPILIMHAMU OPHUEHTUPOBAHHOT'O alIUKINYECKOro rpada. Anroputm JlefkcTps

3.15

HepeBbsi. Peanuzanusa gepeBa C MOMOIIBK CCBUIOYHBIX CTPYKTYp. JIBOW4YHBIE
(Ounapubie) nepeBbsi. llocTpoeHue pepeBa [Uid 33aJaHHOTO apU(PMETHUYECKOTO
BbIpakeHUs. PeKkypcuBHBIE anropuTMbl oOxona nepeBa. lcronb3oBaHHE CTeKa H

odepeau i1 00xo/a aepeBa

3.16

JluHamuueckoe NporpaMMHMpOBaHME KaK METOJ PpEUIEHMs 3alad C COXpPaHEHUEM
IIPOMEXYTOUHBIX PpE3YJbTATOB. 3aladyd, pPElIacMble C IOMOIIBK JUHAMHYECKOIO
IPOTPaMMHUPOBAHUS: BBIYMCICHUE DPEKYPCUBHBIX (YHKUWH, MOACYET KOJIMYECTBA

BApHUAHTOB, 3aa4U ONITUMU3AlIUN

3.17

[Honarue 00 0OBEKTHO-OPHEHTUPOBAHHOM IpPOTrpaMMupoBaHUH. OOBEKTHI U KIIACCHI.
CaoiicTBa 1 MeTOABl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHanu3. Paspaborka
IporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO moaxona. MWHKamcymsnus,

HacJeI0BaHKE, MOTUMOPhU3M

HNudopmalinoHHbIE TEXHOJIOTUN

4.1

Anamm3  nmaHHbIX. OCHOBHBIE 33aJaud  aHAIW3a JIaHHBIX: TPOTHO3HPOBAHWE,
KIaccu(pUKaIs, KJIacTepu3alus, aHajanu3 OTKIOHeHH. [loce10BaTeIbHOCTh peIICHHUS
3ala4 aHa/Jiu3a HOaHHBbIX: C60p NEPBHUYHBIX JAHHBIX, OYMCTKA MW OICHKAa Ka4dCCTBa
JIAHHBIX, BEIOOP M (MJIM) TOCTPOEHUE MOJICITH, Pe0Opa30oBaHME TaHHBIX, BU3yaTU3aITUs
JAHHBIX, HHTEPIIPETanus pe3ynbraToB. [IporpamMHubie cpencTBa u IHTEpHET-CEPBHCHI

JUTst 00pabOTKH U TIPENICTaBICHUS JaHHBIX. bonbime qanapie. MammHHOe o0ydeHne

4.2

AHanu3 JaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TaOMUIl. BhIUKCICHHE CYMMBI, CPEIHETO
apruMeTUIECKOro, HAaNOOJBIIETO (HAUMEHBIIIETO) 3HaUEHU Arana3oHa. Beraucienne
KodpuUIMeHTa KOppelsiuh JABYX pSIOB JaHHBIX. [locTpoeHune cTon0YaThIX,
JUHEHYaATBIX U KPYroBeIX auarpamm. [locrpoenue rpaduxos ¢ynknuii. [Togdbop munum
TpEeH/1a, pEelICHHE 3a/1a4 MPOTHO3UPOBaHUs. Perienne 3aja4 onTuMHU3aIie ¢ TTOMOIIIBIO

AJICKTPOHHBIX TAOJIUII

4.3

Juckperusanusi nMpyu MaTeMaTHYECKOM MOJCIUPOBAHUU HEMPEPBIBHBIX MPOLIECCOB.
MopenupoBanue JBIKEHHUS. MopenvupoBanue OHMOJIOTHYECKHUX CHUCTEM.
Marematuueckue MOJAEIM B SKOHOMHKE. BBIUYHMCIUTENbHBIE HSKCIEPUMEHTHI C

monensiMu. O6paboTka pe3ysbTaToB 3KCIepuMeHTa. MeTo/l HauMEeHbIINX KBaJpPaTOB.




OneHka YHCIOBBIX MApaMeTPOB  MOJEIHPYEMBIX OOBEKTOB U  IPOLIECCOB.

BoccranosneHnue 3aBUCUMOCTEH 110 pe3yjibTaTaM 3KCIICPUMCHTA

44

BepositHocTHBIE MOoaenu. Metoasl MonTe-Kapio. MutanmonHoe MoaenupoBaHUE.

CucreMbl MaccoOBOTO 0OCITYKUBAHUS

4.5

Tabmuunble (pensmuoHHbIe) 0a3bl JaHHBIX. Tabnmuila — mpeacTaBieHue CBEACHUN 00
OOHOTHIHBIX 00BekTax. Ilome, 3ammch. Kirou tabmunpl. Pabora ¢ roToBoii 0Oasoi
JAHHBIX. 3amojiHeHUe Oa3bl JaHHBIX. [ToMCK, COpPTHpPOBKA W (PHIBTpAIHs JaHHBIX.
3anpockl Ha BHIOOPKY MaHHBIX. 3aMpochl C MapaMeTpaMH. BwIuuclisieMble TONS B
3arpocax.

MHuoroTtabanunble 6a3bl JaHHBIX. THIBI CBsI3ei Mexy Tabnuiamu. BHemHui Kiou.

[lemocTHOCTH 0a3bl JAHHBIX. 3aMPOCHI K MHOTOTAOJWYHBIM 0a3aM JaHHBIX

4.6

TexkcroBblil nponieccop. CpeacTBa MOMCKa M aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE.
CTpyKTypHpOBaHHbIE TEKCTOBbIE JOKyMeHThl. (CHOCkM, orjaBieHue. I[IpaBuia

[IUTAPOBAHUS UCTOYHUKOB M opopMiIeHUsT OMOIHOrpamaecKux CChIJIOK




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Nudopmatuka, 10 UM kinacc, 2025/2026 — Cupuyc.IlIkob
Nudopmatuka, 11 UM kinacc, 2025/2026 — Cupuyc.IlIkob
Nudopmatuka. 10 xknace. Yriyonennsiii ypopenb K.1O. [Tonsikos, E.A. Epemun

HNudopmaruka. 11 xknacc. Yrimyonennsiii yposenb K. FO. Ionsikos, E.A. Epemun
METOJIUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
[IpesenTtaimu k yueonuky nadopmatuku K.1O. [Noaskosa u E.A. Epemuna. 10

u 11 xmaccel. @I'OC. ba3oBblii 1 yri1yOJIEHHBINA VDOBEHb.

U P®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
K.IO. Ioxskos, E.A. Epemun. Yueonunk nadbopmaruku g 10-11 kiraccos.
bazosBriii ypoBens. ®I'OC.

® KOMITBIOTEPHBIN MTPAKTUKYM B JICKTPOHHOM BHJI€ C KOMILJIEKTOM
AJICKTPOHHBIX YUCOHBIX CPEJICTB, Pa3MEIIEHHBIN Ha CAWTE aBTOPCKOTO
kosutektuBa; http://kpolyakov.spb.ru/school/probook.htm

® 5JICKTPOHHBIN 3aJaYHUK-TIPAKTUKYM C BO3MOYKHOCTBIO aBTOMATHYECKOM
IIPOBEPKHU PEIICHUH 3a1a4 110 MPOrpaMMHUPOBAHHMIO:
http://informatics.mccme.ru/course/view.php?1d=666

® MaTepHaIbl IS MOATOTOBKU K UTOTOBOM aTTECTAIlMU 1O HHPOPMATHUKE B
dbopme EI'D, pazmeménnbie Ha caiiTe MaTepuaibl, pa3MEIeHHbIC Ha CaliTe
http://kpolyakov.spb.ru/school/ege.htm

® MeToauueckoe mocodue s yuurens: http:/files.lbz.ru/pdf/mpPolyakov10-
11fgos.pdf
o KoMIUIEKT DenepanbHbIX MUPPOBLIX HHHOPMAITMOHHO-00Pa30BaTEILHBIX
pecypcoB (nanee GIIOP), momemennsiii B kosuiekiuo OLIUOP
(http://www .fcior.edu.ru )
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