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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma o nHpopmaTuke (yriyOn€HHbIN YPOBEHb) HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TpPEOOBaHUI K pe3yJbTaTaM
OCBOGHHUSI OCHOBHOM  00pa3oBaTENbHOM  MPOTrpaMMbl  CPEJHEr0  OOIIero
oOpazoBanus, npeactaBieHHbIx B @PI'OC COO, a takxke (enepanbHoil paboueit
IPOrpaMMbl BOCITUTAHHSI.

IIporpaMMa no wuHpoOpMaTHKe NaET MPEACTAaBICHUE O LEIIX, OOIen
cTpareruu OOyuyeHUs, BOCHHUTAHHUS M PA3BUTHUS OOYYAIOIIMUXCS CpelCTBaMU
yueOHoro mpenmera «MuHdopmaTuka» Ha yriayOJaE€HHOM ypOBHE, YCTaHABIMBAET
o0s13aTenbHOe peIMEeTHOE coJiepKaHue, npeaycMaTpuBacT ero
CTPYKTYypHUpPOBaHUE TIO pa3jiesiaM U TeMaM Kypca, OMpeesaeT pacipeieleHHe ero
no kiaccaM (TogaMm W3ydeHus), 1aéT MpUMEpPHOE pacmpe/esieHne yueOHbIX 4acoB
0 TEMAaTUYECKUM pas3feliaM Kypca U PEKOMEHAyeMyl (TpUMEpHYIO)
IOCIEIOBATENbHOCTh  MX  M3yUY€HUS C  y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTHKM Y4YeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEH 00yUJaroIIMXCA.

[IporpammMa 1o  wuH(pOpMaTUKE  OmpenensieT  KOJMYEeCTBEHHBIE U
Ka4eCTBCHHBIC XapaKTEPUCTUKUA Y4YeOHOro wmarepuana A KakJIoro roja
U3y4eHHs, B TOM YHCJIE IJs COJEP)KATEIbHOTO HAMOJHEHUS pPa3HOro BHIA
KOHTpoJis  (TPOMEKYTOYHOW  aTrTecTaliud  OOYyYaromMXCs, BCEPOCCUUCKHX
IPOBEPOUYHBIX PabOT, TOCYIapCTBEHHOM MTOroBoil arrtecrauuu). IIporpamMma mno
UHPOpPMATUKE SIBISETCS OCHOBOM JUISI COCTaBJIEHMsI AaBTOPCKUX Y4EeOHBIX
IporpaMM M y4eOHHUKOB, IOYPOYHOIO IUIAHUPOBAHUS Kypca YUUTENIEM.

NudopmaTtuka B cpeaaem oO1ieM 00pa3oBaHUH OTPAKAECT:

- CymHOCTh HWH(GOPMATUKM KAaK HAYYHOW JAUCUUIUIMHBI, H3y4aroulei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTH aBTOMAaTH3alUMUd HHPOPMAIIHOHHBIX
MIPOIIECCOB B Pa3IMUHbIX CUCTEMAX;

- OCHOBHbIE 00JacTH MPUMEHEHHs HHPOPMATHKH, NPEXKAE BCETO
MH(POPMAILIMOHHBIE TEXHOJIOTUY, YIIPABIIEHUE U COLUANIBHYIO ChEpY;

- MEXJIUCUUIUIMHAPHBIA XapakTep HHGOPMAaTUKU U HHPOPMAIMOHHOM
JeSITEIbHOCTH.

Kypc nndopmaTuku ajis ypoBHSI CpeHEro o0IIero oopa3oBaHUs SIBIIAETCS
3aBEpIIAIOIIMM D3TallOM HENPEpPHIBHOW TMOATOTOBKM OOydYaromuxcsi B 00JacTu
UHPOPMATUKU U WH(OPMAIMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHHA, OMUpPaeTCs
Ha cojJiep’KaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOI'O OOIIEro oOpa3oBaHUs U
ONBIT  TIOCTOSIHHOI'O  INPUMEHEHUs  UH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX



TEXHOJIOTUH, AAET TEOPETHUYECKOE OCMBICIECHUE, MHTEPIpETalu0 U 0000IIeHHne
3TOTO OIbITA.

Pesynbrarel  yrnyOnE€HHOTO ypOBHS H3y4Y€HUS Y4e€OHOro mpeameTa
«MapopmMatrkay OpPUEHTHPOBAHbI HA TMOJYYEHUE KOMIETEHTHOCTEH  JUIs
nocienyroneil  npodeccuoHaIbHOM  NIeATeIbHOCTH KaK B paMKax JaHHOU
peAMETHOM 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel oOmacTsax. OHU BKIIFOYAIOT B CeO:

- OBJIQJICHUE KJIFOYEBBIMU MOHSATHUSAMHU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTPOUTCS JlaHHasg MpeaMeTHas 00JacTh, PaclO3HABAHUE COOTBETCTBYIOIIMX WM
PU3HAKOB M B3aWMOCBSI3€H, CIOCOOHOCTH JEMOHCTPUPOBATH PA3TUUYHbBIE TIOIXOIbI
K U3YUYEHUIO SIBICHU, XapaKTEepHBIX JJI1 U3y4aeMOU peIMETHON 00JacTH;

- YMEHHME pellaThb THUIIOBbIE MPAKTUYECKHE W TEOPETUYECKUE 3ajayH,
XapaKTepHbIE JJIi UCIOJIb30BAaHUSI METOJOB U HMHCTPYMEHTapusi JIaHHOU
peaMETHON 00J1acTH;

- HAJIMYUE TPEICTABIICHUA O JAHHOW MPEeIMETHON 00JIaCTH KaK IEeJTOCTHOU
TEOpUU (COBOKYITHOCTH TEOPHUI), OCHOBHBIX CBSI3SIX CO CMEXKHBIMH OO0JaCTAMU
3HAHUMU.

B pamkax yriiy0i€HHOTrO ypoBHSI M3y4eHHs] HTHPOPMATUKU 00€CIIeUnBAETCS
LeJIeHaNpPaBJIeHHAs] MOJrOTOBKa OOyYaroIIMXCs K MPOJOKEHHI0 00pa3oBaHUs B
opraHuzanusx  npodecCHOHAIBHOIO  O0pa3oBaHUs IO  CIEUUATBHOCTSM,
HEMOCPEJICTBEHHO CBSI3aHHBIM € IU(POBBIMU  TEXHOJOTHUAMH, TaKUM Kak
mporpaMmHasi MHXeHepus, HHPOpMaIMOHHAs 0e30MacCHOCTh, MH(GOPMAIIMOHHbBIE
CUCTEMBbl M TEXHOJIOTUU, MOOUJIbHBIE CHCTEMbI U CETH, OOJIbIIME JaHHBIE U
MalIMHHOE O0Oy4Y€HUE, MPOMBIIUICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHBIN
UHTEJIEKT, TEXHOJIOTMH O€CpOBOJHOM CBA3M, POOOTOTEXHHMKA, KBAHTOBbBIE
TE€XHOJIOTUH, CUCTEMBI PACIpEeAesIEHHOIO PEEeCTpa, TEXHOJOTUHU BHUPTYyaIbHOU WU
JIOITIOJTHEHHOM pEeaIbHOCTEM.

OcHoBHasi uenb wu3ydyeHus yueOHoro mnpenmera «MHbopmarukay Ha
yrayOonéHHOM  ypOBHE CpelHero ofmiero oOpa3oBaHus — oOecrieueHue
JabHEHIIero pa3BUTHS WH(OPMALMOHHBIX KOMIIETEHIIMH OO0y4aromierocsi, €ro
TOTOBHOCTH K >KM3HU B YCJIOBUSAX Pa3BUBAIOMIETOCS WH(OPMALMOHHOTO OOIIECTBA
Y BO3pACTalOIIEed KOHKYPEHIMM Ha pBhIHKE Tpyaa. B cBsi3W ¢ 3TUM u3yyeHUe
uHpopmatuku B 10—11 kiaccax OMKHO 00€CIEUNTD:

- c(pOpMUPOBAHHOCTh MHUPOBO33PEHHS, OCHOBAHHOTO Ha MOHUMAHUU POJIHU
uHQOpMATUKK, HWHOOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
COBPEMEHHOM OOIIIECTBE;

- ¢(hOPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIICHUS;

- copMHpPOBAaHHOCTP YMEHHH pa3nuyarh (akThl W OLEHKU, CPaBHUBAThH
OIICHOYHBIC BBIBOJIbI, BHUJIETh HX CBSI3b C KPUTEPUSIMU OLICHUBAHUS U CBS3b



KPUTEPHUEB C ONPENEIEHHON CUCTEMOU LIEHHOCTEN, TPOBEPATH HA TOCTOBEPHOCTH U
000011aTh HHPOPMAITHIO;

- c(OPMUPOBAHHOCTb TNPEJCTABICHUNA O BIUSHUU HHPOPMALMOHHBIX
TEXHOJIOTMM Ha JKW3Hb 4YEJIOBEKa B OOLIECTBE, IOHMMAHHWE COLMAIBHOTIO,
DKOHOMHMYECKOr0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPUAMYECKOrO, MPUPOIHOIO,
SPrOHOMHUYECKOI0,  MEIUUIMHCKOTO U (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAILIMOHHBIX TEXHOJIOTHH;

- PUHATHE NPABOBBIX M 3THYECKUX aCHEKTOB HMH(POPMALMOHHBIX
TE€XHOJIOTUH, OCO3HAHHWE OTBETCTBEHHOCTH JIIOJIEHW, BOBJICUEHHBIX B CO3JJaHHUE U
UCI0JIb30BaHUE MH(OPMAIIMOHHBIX CUCTEM, paclipocTpaHeHue uH(opMaIuu;

- CO3/1aHHE YCJIOBHMM Ul Pa3BUTHUS HABBIKOB yU€OHOM, MPOEKTHON, HAYYHO-
UCCIIEJIOBATEIBCKON U TBOPYECKOM AESITENbHOCTH, MOTHMBALMU OOYyYaroUIMXcs K
CaMOpPa3BUTHIO.

B cogepxanun yuebnoro npenmera «MHpopmaTHKay BBIISISIOTCS YEThIpE
TEMATUYECKHUX pa3lena.

Paznen «llu¢gpoBasi rpaMoOTHOCTB» IOCBAIIEH BONPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTHX DJIEMEHTOB IU(POBOTrO  OKPYXKEHHUS, BKIIOYas
KOMITBIOTEPHBIE CETH, UCIIOJb30BAHUIO CPEACTB ONEPALMOHHON cUCTEMbI, padOTe B
cetu HTepHET W HCIONB30BAHUIO HWHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBbI MH(OPMATHKH» BKIIOUYaET B ceOs
NOHATUIHBIA anmapaT WH()OPMATUKH, BOIPOCH KOJIWPOBaHUS HH(OpManuwy,
U3MepeHusi MHPOPMAIIMOHHOTO 00BbEMA JaHHBIX, OCHOBBI anreOpbl JIOTHKUA U
KOMITBIOTEPHOT'O MOJICITUPOBAHUSI.

Paznen «AaropurMbl U NPOrpaMMHMpPOBAHME» HAIPABICH Ha pPa3BUTHE
AJITOPUTMHYECKOTO MBILUIEHUS, Pa3pabOTKy aJrOPUTMOB U OLIEHKY UX CIOXHOCTH,
(opMUpOBaHNE HABBIKOB peAM3allUi IPOrpaMM Ha S3bIKax MPOrpaMMHPOBAHUS
BBICOKOI'O YPOBHS.

Paznen «MHdopManMoHHbIE TEXHOJOIMM» IIOCBAIIEH  BOIpOCaM
OPUMEHEHUST MH(POPMALMOHHBIX TEXHOJOTHUW, pPEATM30BAHHBIX B IPHUKIATHBIX
IIPOrPaMMHBIX IIPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJE B 3aJa4ax aHaIU3a
JAHHBIX, MCMOJb30BAHMIO 0a3 JNAHHBIX U S3JEKTPOHHBIX TAOMUI IS peLIeHUs
IPUKJIaJHBIX 3a7ad4.

B npusenénnom panee coxaep:kanuu yuebHoro npeamera «MHpopmaruka»
KYPCUBOM  BBIJEJICHBl JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOIAT B
00s3aTepbHyI0 IporpaMMy oOy4deHHsl, HO MOTYT ObITh IPEJIOKEHBI ISl U3yUYEHUS
OTZI€TIbHBIM MOTHUBUPOBAHHBIM U CLIOCOOHBIM 00YyYarOIIUMCS.



VYriyOn€HHbIA  ypOBEHb HW3Y4Y€HUsT HMHPOPMATUKU PEKOMEHIYETCS IS
TEXHOJIOTUYECKOTO0  MpPOQUIsl, OPHUEHTHPOBAHHOIO HAa  HMHXXEHEPHYI0 U
UH()OPMAIIMOHHYIO Cc(epbl AESITENbHOCTU. YTIyOJIEHHBIA YpPOBEHb HW3Yy4YEHUS
uH(pOpMaTUKK 00ECIeYUBAET: MOATOTOBKY OOYyYaroluXcsi, OPUEHTUPOBAHHBIX Ha
CHEIUaIbHOCTH B 00JIaCTU HMHQMOPMALMOHHBIX TEXHOJIOTMM W WHXCHEPHbIE
CHELUAIbHOCTH, Y4YacTUE B IPOEKTHOM M HCCIEN0BATEIBCKON JIESTEIBHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HAIIPaBICHUAMU OTpacid HH(OPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, ITOATOTOBKY K YYaCTHIO B OJIMMIHNAAAX U Claye
EnnHoro rocyiapcTBEHHOTO 3K3aMeHa 1o HH(OpMAaTHKe.

[TocnenoBarenbHOCTh M3YyYEHHsSI TEM B MpeAesiax OJIHOTO roja OO0y4deHHUs
MOXXET OBbITh HM3MEHEHa MO YCMOTPEHHUIO YYHUTENs NpH MOATOTOBKE paboueit
IIPOTrpaMMBbl U ITIOYPOYHOTO IJIAHUPOBAHHSL.

OO611ee ynciI0 YacoB, PEKOMEHIOBAHHBIX JIJISl M3y4eHUsSI HHHOPMATHKU — 272
yaca: B 10 kiacce — 136 yacos (4 yaca B Henento), B 11 knacce — 136 yacos (4 yaca
B HEJICIIO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Hudposasi rpaMOTHOCTD

TpeboBanuss TeXHUKH O€30MACHOCTH M THUTHEHBI TIIpu  pabore ¢
KOMITBIOTEPAMH U IPYTUMU KOMITOHEHTaMU ITU()POBOTO OKPYIKEHUS.

[IpuHuMIBl PabOTHl KOMIIBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM. APXUTEKTypa
¢bon Heitmana. ABTOMAaTHYECKOE BBIMOJHEHHE MPOTPAMMBI  IIPOILIECCOPOM.
OnepaTuBHasi, MOCTOSHHAS W JIOJTOBpeMeHHas mnaMaTh. OOMEH MaHHBIMHU C
noMonibio muH. KoHTposiepsl BHEMHUX YCTPOUCTB. [IpsAMoii 1ocTyn K mamsTy.

OcHOBHbIE TEHJICHIIUU pa3BUTHS KOMITBIOTEPHBIX TE€XHOJIOTUH.
[TapannenbHbIe BBIYMCIICHUS. MHoromnporeccopHbie CHUCTEMBI.
Cynepkomnbtotepsl. PacnipenenéHaple BHIYUCIUTEIBHBIE CUCTEMBI U 00pabOTKa
OONpIIMX JaHHBIX. MOOWIBHBIE LH(PPOBBIE YCTpOWCTBA W HMX pPOJb B
KOMMYHHKAIIHSX. Bcerpoennsie KOMITHIOTEPHI. MUKpPOKOHTPOJIIEPHI.
PoGoTu3upoBaHHbie TPOU3BOICTBA.

[IporpammHuoe obecrieueHre KOMIbIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Buibl
IporpaMMHOro oOecredeHuss U uxX HazHadeHue. OCOOEHHOCTH MPOTrPaMMHOTO
obOecrieueHrss MOOWJIBHBIX yCTpoucTB. [lapamnenbHoe mporpaMMHpOBaHUE.
CucremHoe mnporpammHoe oOecrieueHune. OrepalnMOHHBIC CUCTEMBI. Y THIIHMTHI.
HpaiiBeppl  ycTpoiicTB. MHCTammsiuuss W JEUMHCTAUALNUSA  OPOTrPaMMHOIO
obecrieueHusl.

@aitnioBble cuctemsbl. [IpuHUUIBI pa3menieHuss ¥ UMEHoBaHUS (aljIoB B
nonroBpeMeHHoU namstu. [llabnonsl 11t onucanus rpym (aiaos.

[Iporpammuoe oOecrnieuenue. JInieH3npoBaHue TpPOrpaMMHOro odecreyeHus
u 1udpoBeix pecypcoB. I[lpompuerapHoe u  CBOOOJHOE MPOrPaMMHOE
obecrieuenne. KomMepueckoe 1 HEKOMMEPUECKOE HUCTIOIB30BAHUE MTPOTPAMMHOTO
obecrieuennss u MHPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YyCTAHABIMBAEMas
3aKoHOAATENbCTBOM Poccuiickont denepanny 3a HEIPABOMEPHOE HCIIOIb30BaHUE
MpOrpaMMHOTr0 o0ecTieueHus U IUPPOBBIX PECYPCOB.

[IpyuHIMIBI TOCTPOEHUS U amllapaTHbIe KOMIOHEHThI KOMITbIOTEPHBIX CETEH.
CereBbie npotokoiasl. Cets MHTEpHET. Anpecanns B cetu MHTepHeT. [IpoToKoIIbI
crexka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacern ¢ nomompro Macok mnoxacereil. CereBoe
aaMuHucTpupoBanue. [lolydeHne JaHHBIX O CETEBBIX HACTPOMKAX KOMIIbIOTEpA.
[IpoBepka Hamuuus cBA3U C y31n0M ceTd. OnpeneneHrue MapuipyTa JIBUKEHUS
MaKETOB.



Bunet  pestenbHocth B cetm Uutepner.  CepBucel  MHTepHeTa.
["'eonndopmanmoHHbie CUCTEMBI. [ €0JIOKAIMOHHBIE CEPBUCHI PEANbHOTO BPEMEHU
(HanpumMmep, JIoKalus MOOWIBHBIX TeIe(OHOB, OIpEeiICHUE 3arpyKEeHHOCTU
aBTOMAarucTpasieil), ”HTEpHET-TOPTOBIIsA, OpOHUpOBaHUE OUIIETOB U TOCTUHUII.

['ocynapcTBEHHBIE 3JIEKTPOHHBIE CEPBUCHI M yciayru. CouuanbHbIE CETH —
OpraHm3aius KOJJIEKTUBHOTO B3auMOAEHCTBUS M oOMeHa naHHbIMH. CereBoi
ATUKET: NpaBuUjia TNOBeAEHUs B KubOepmpocTpanctse. I[Ipobnema mnoasmHHOCTH
noiyueHHoM nHpopmanuu. OTKpbITEIE 00pa30BaTeNbHbBIE PECYPCHI.

TexHOreHHble W 3KOHOMUYECKHE YIPO3bl, CBA3aHHBIE C HCIOJb30BaHUEM
UH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOorui. OO1mue npoOieMbl 3aIiUThl
uHdopmaruu U uHbopmarMoHHoW  Oe3omacHocTtd.  CpeacTBa  3alllMThI
uH(pOpMAIIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
uH(OpPMAITMOHHBIX  cucTemax. lIpaBoBoe obecrneuenne WHGOPMAITMOHHON
0€30I1aCHOCTH.

[IpenoTBpamienue HECAaHKIIMOHUPOBAHHOT O JocTyna K  JINYHOH
KOHGUACHINATHLHOW MH(POPMAIUH, XpaHSIICHCS Ha MEPCOHATHHOM KOMITBIOTEPE,
MOOMJIBHBIX YCTpOMCTBax. BpemoHocHOe mporpamMmMHoOe 00ecreueHrue U CrocoObl
OOprOBbl C HUM. AHTHUBUPYCHbIE Mporpammbl. OpraHuszanus JHUYHOTO apXuBa
undopmaiuu. PezepHoe konuposanue. [laponbHas 3anmra apxusa.

MudppoBanne naHHpiX. CHUMMETPUYHbIE M HECUMMETPUYHBIE HIMQPBHI.
[Mudper npoctoit 3amensl. [ludp Lezaps. [ludp Bmxenepa. Anroputm
mmdposanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanueie U 3Hanusd. MHbopmalimonuble npoueccsl B NpUpOJE,
TEXHUKE U OOIIECTBE.

HemnpepbiBHBIE W JMCKpPETHBbIE BENWYMHBI U curHaibl. HeoOxomaumocThb
JUCKpEeTU3aluu uHMOpMaIuu, MpeAHa3HAYECHHOW Ui XpaHEHHUs, Nepelayud U
00paboTKH B ITU(POBBIX CUCTEMAX.

JIBomuHoe KoaupoBaHWE. PaBHOMEpHBIE W HEpPaBHOMEPHBIE  KOJBI.
JlexoanpoBaHue COOOILIEHH, 3alIMCAHHBIX C MOMOLIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycenosue @Pano. IlocTpoeHne OIHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHuIbI M3MepeHust KonyecTBa HHPopMauuu. AnpaBUTHBIA MOAXOM K
OIICHKE KOJIMYeCTBa MH(POPMALIUH.

Cucrembl cuucienus. Pa3BépHyTas 3amuchb IeJbIX M APOOHBIX YHUCET B
MO3UIIMOHHON cucTemMe cuucieHus. CBOICTBa MO3WIIMOHHON 3alldCH YHUCHA!
KOJIMYECTBO LIM(P B 3allUCH, IPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CUCTEMbI
CUMCJIEHHS. AJITOPUTM NEpEBOJA LEIOro Ynuciaa U3 P-U4HON CHCTEMBI CUMCIICHHUS B
JNECATUUYHYI0. AJTOPUTM IepeBOJa KOHEUYHOM P-wuHON n1poOu B NECATHUHYIO.



AJNTOpUTM TEpeBOJA LIENOTO Yuclia U3 JECATUYHOW CHUCTEMbI cuucieHus B P-
nuyHyto. IlepeBox KoHe4yHOU pecsITUUHOM JpoOu B P-uunyro. JIBonuHas,
BOCbMEpPUYHAS M IIECTHAALATEPUYHAS] CUCTEMbI CUMCIICHUS, CBSI3b MEXKIY HUMHM.
ApudmMernueckre ornepanudyd B MO3UIIMOHHBIX CUCTEMaxX cCuUMcleHus. TpouyHas
YPaBHOBEILICHHAs! CUCTEMA CUHUCIICHUS. J[BONUHO-IECATUYHASL CUCTEMA CUUCIICHMUS.

KomupoBanune TtekcroB. Kommpoka ASCII. OpnobaiiTHBIE KOJUPOBKH.
Cragmapt UNICODE. Komupoka UTF-8. Omnpenenenrie HHPpOPMAITMOHHOTO
00BEMa TEKCTOBBIX COOOIIICHUIA.

KomupoBanme  m3o0paxenuii. Ouenka  HMHQOPMAIMOHHOTO  00BEMaA
rpaduyecKuX JaHHBIX MPHU 3aJJaHHBIX Pa3pEIICHUH U TITyOMHE KOJUPOBAHUS I[BETA.
[IBetoBbie Monenu. BekTopHoe komupoBaHue. dopmarbl rpadudeckux (ailyios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

Konupoanue 3Byka. Onienka nHQOPMAIMOHHOTO 00bhEMA 3BYKOBBIX JTAHHBIX
IIPU 33JIaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsTHe BbICKa3bIBaHWS. BbICKa3bIBaTeNbHBIC (DOPMBI
(mpeaukatsl). KBaHTOPHI CymIeCTBOBaHMS M BCEOOIIHOCTH.

Jlornueckue omnepauuu. Tabnuibl UCTUHHOCTU. Jlormdeckue BBIPAKCHUS.
Jlormueckue TtoxnaecTBa. JloKa3aTelbCTBO JIOTUUECKUX TOXKAECTB C IMOMOIIBIO
Ta0JIMIl UICTUHHOCTH. JIoruueckue onepanuy 1 ornepalyy HajJl MHOKECTBaMH.

3aKkoHBI aNreOphl JIOTMKU. DKBUBAJICHTHBIC MPEOOpPa30OBaHUS JIOTHUUECKHUX
BbIpaKCHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHU M.

Jlornueckue (yHKIUU. 3aBUCUMOCTh KOJIMUECTBA BO3MOKHBIX JIOTMYECKUX
GyHKIUNA OT KOJIMYECTBA apryMeHTOB. [10JHBIE CUCTEMBI TOTHUECKUX (DYHKITHIA.

Kanonuueckne  Qopmbl  normdyeckux  BbipakeHud.  CoBeplleHHbIC
JTU3bIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOPMaJibHbIE (OPMBI, aJITOPUTMBI HX
MOCTPOEHUS MO TAOJIUIE UCTUHHOCTH.

Jlornueckue »3meMeHTBl B cocraBe KommbroTepa. Tpurrep. Cymmatop.
Mmuoropa3psaabeii cymmarop. Iloctpoenne cxeM Ha JOTMYECKHX 3JEMEHTax II0
3aIaHHOMY JIOTUYECKOMY BBIPQKECHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS MO
JIOTUYECKOU CXEME.

[IpencraBneHne 1ENbIX YUCEN B MaMATH KOMIblOTEpa. OrpaHUYEHHOCTh
JIyana3oHa 4YuCeNl MpU OrPaHMYCHUU KOJMYecTBa paspsaoB. llepenonHeHue
pa3psiIHOM ceTkH. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIIM
JOTIOJIHUTENIbHBIN KO OTPULIATEIIbHBIX YUCEN.

[TobutoBbie noruyeckue omnepanuu. Jlormyeckuii, apudmernueckuii u
nukimaeckuid  casurd.  [lludpoBanme ¢ momomplo TOOWTOBOW — omeparuu
«uckimovarouiee MJIN».



[IpencraBiieHNEe BEIIECTBEHHBIX YHCEN B IMAMATH KOMIIBIOTEpa. 3Hayamas
4acTh U MOPAJOK uucia. JlmanazoH 3Ha4eHWI BELIECTBEHHbIX yuceln. [IpoGnemsl
XpPaHEHUs1 BEIIECTBEHHBIX 4YHCEJ, CBS3aHHBIE C OIPAHUYEHUEM KOJIMYECTBA
pa3psinoB. BelnonHeHWe omnepanuii C BEIIECTBEHHBIMH YHCIAMHU, HAKOIUICHHE
OLIMOOK IPU BBIYUCIICHUSX.

AJITOPUTMBI U IPOrPAMMHPOBaHUeE

OmnpeneneHre BO3MOXKHBIX Pe3yJbTaTOB pabOThl MPOCTEHIINX aJrOPUTMOB
YOPABJICHHUS] HCIIOTHUTENISAMU W BBIYMCIUTEIBHBIX alroputMmoB. OrnpexneneHue
UCXOJHBIX JAHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3yibTar.

Oranbl pemieHus 3aAad Ha KommbroTepe. VHCTpyMEHTalbHBIE CpEICTBA:
TPAHCIATOP, OTJIAAUUK, HOpoduaupoBIMK. KoMmumiasamus wu uUHTEepHperanus
nporpamm. BupTyanpHble MalllMHBIL.

WuterpupoBanHas cpefa pas3paboTku. MeToasl OTIaAKH  MPOTrpamm.
Hcnonb3oBanue TtpaccupoBouHbIX Tabnui. Otinamounsiii BeiBoA. [lomaroBoe
BBIITOJTHEHME ITpOrpaMMbl. Toukn octaHoBa. [IpocMoTp 3HaYeHUI IEPEMEHHBIX.

SA3pik  mporpammupoBanus (Python, Java, C++, C#). Tumsl naHHBIX:
LEJIOUYNCIICHHBIE, BELIECTBEHHbIE, CHUMBOJIBHBIC, JIOTHYECKHE. BeTBieHus.
Cnoxuble  ycnoBus. [luknel ¢ ycinoBuem. [lukiabl MO MEPEMEHHOM.
B3anMo3aMeHsIEMOCTh  pa3IMYHBIX  BUAOB  IUKJIOB. HBapumaHT LHUKIIA.
CocTaBieHue LUKIA C HUCIOJIB30BAHUEM 3apaHee ONPENEIEHHOTO WHBAPUAHTA
LUKJIA.

JlokymeHTHpOoBanue nmporpamm. Mcnons3zoBanue kommentapues. [loaroroska
ONMCAHUs IPOrPaMMBbI U HHCTPYKIIMH JUIS ITOJIb30BATENS.

AnropuTMBl 00paOOTKM HATypaJbHBIX YUCEN, 3alUCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHHMsS: pa30MeHHe 3alucud Yucia Ha OTACNbHbIE LHUQPBHI,
HaxXOoXJIEHUE CYMMblI M Ipou3BeAeHUs ULU(p, HAXOXKACHUE MaKCUMaJIbHOU
(MUHUMAJIBHOW ) LI PHI.

Haxoxnenue Bcex NPOCTHIX YMCEN B 3aJaHHOM auanasoHe. IIpencrasienue
qrciia B BUAE€ HAOOpa MPOCTHIX COMHOXKUTENCH. ANTOpUT™M OBICTPOTO BO3BEACHUS
B CTCIICHbD.

OO0paboTka JaHHBIX, XpaHsamuxcs B ¢ainax. TeKCToBbIe U IBOUYHBIE (AL
daitnioBbie niepemMeHHbIe ((ailnoBbie ykazartenu). Urenne u3 (aitna. 3anuch B
Gaii.

Paz0Ouenue 3anaun Ha nonzanaun. [lognporpammel (npouenypsl U QyHKLIUN).
Pexypcusa. PexypcuBHbie 00bekThl ((pakransl). PexypcuBHBIE mporenypsl u
¢yukun. Mcnonp30BaHne cTeka Jj1s OpraHU3alui PeKypCUBHBIX BBI30BOB.



Hcnonb3oBaHue CTaHAAPTHOM OMONMOTEKH fA3bIKA MPOrPAMMHUPOBAHUS.
[Tonkntoyenne  OMOIMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAUTEIIEH.
MoynpHBIN IPUHLAI IOCTPOEHUS IPOTPAMM.

Yucnennsie MeToibl. TouHOE U MPUOIMKEHHOE pellieHus 3a1aun. YnucaeHHbIe
METOJIbl pElICHUs] YpaBHEHU: MeToja mnepebopa, METOJ MOJIOBUHHOIO JIENEHUS.
[TpubmmkEHHOE BBIYMCICHHUE JJIMH KPUBBIX. Bhruumcienue miomaneii guryp c
IIOMOILBI0O YHUCJICHHBIX METOAOB (METOJ NPSIMOYIOJBHUKOB, METOJ TPAINELH).
[Tonck wmakcumyma (MHHMMyMa) (QYHKIMM OJHOM TEPEeMEHHONW METOAO0M
IIOJIOBUHHOTO JEIEHUS.

OOpaboTka CHMBOJIBHBIX  JAaHHBIX. BcTpoeHHble  (QYHKUMU  A3bIKa
IPOrpaMMHUPOBAHUS 1Ji1 00pabOTKH CUMBOJIBHBIX CTPOK. AJNITOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IOSIBJICHHM CHMBOJA B CTPOKE,
pa30bueHre CTPOKM Ha CJOBa IO MPOOEIbHBIM CHUMBOJIAaM, IMOHUCK MOJCTPOKH
BHYTPHM JAHHOM CTPOKHM, 3aMEHA HAUJCHHOW IIOJICTPOKH Ha JPYryK CTPOKY.
['eHepanysa Bcex CIOB B HEKOTOPOM alipaBUTE, YAOBJIETBOPSIOIIUX 3aJaHHBIM
orpanudeHusM. [IpeoOpa3oBanue 4rciia B CHMBOJIbHYIO CTPOKY W OOpaTHO.

MaccuBbl W MOCIEIOBATEIbHOCTA YHCEN. BpruucieHue o0000IMEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCUBa MJIM YUCIOBOM MOCIEA0BATENLHOCTH (CyMMBI,
POU3BEICHUS, CpeIHEro apupMeTHYecKoro, MUHUMAJIbHOTO M MaKCHMaJbHOTO
JJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JJaHHOMY YCIOBHIO).
JIvHENHBIM MOUCK 3aJaHHOTO 3HAYEHHS B MAaCCHUBE.

CopTtupoBka ogHOMEpHOTO MaccuBa. IIpocTbie MeTOAbl COPTUPOBKU (METON
ny3bIpbKa, METOJ BbIOOpa, COPTUPOBKA BcTaBKamu). COpPTHPOBKA CIUSHUEM.
beicTtpast coprupoBka MaccuBa (anroput™m QuickSort). JIBOMYHBIM MOUCK B
OTCOPTHUPOBAHHOM MAaCCHBE.

JIBymepHble MaccuBbI (MaTpullbl). AJTOPUTMBI 0O0pPabOTKH JABYMEPHBIX
MaCCHBOB: 3allOJJHEHHUE ABYMEPHOIO YHCIOBOIO MAacCHBA 10 3aJJaHHbIM IIPaBUJIAM,
IIOMCK JIEMEHTA B IBYMEPHOM MacCUBE, BBIYHMCIEHHE MaKCUMyMa (MUHUMYyMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, IEPECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOI'O MacCHUBa.

NHpopmManoHHbIE TEXHOJIOTHH

TexkcroBeiii mponeccop. PemaktupoBanne u dopmarupoBanue. I[IpoBepka
opporpapun u rpammatuku. CpeacTBa IMOUCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  McrnonszoBanue  crwieid.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokyMeHTel. CHocku, oriaBineHue. KomnexktuBHas paboTa € JTOKyMEHTaMHU.
HHCTpyMEHTBI pelieH3UpOBaHUS B TEKCTOBBIX Ipoueccopax. O6nayHble CEPBUCHL.
HenoBast mepernmcka. Pedepar. I[lpaBunma nuTHpoBaHUS HCTOYHHKOB U
opopmieHuss Oubnanorpapuyeckux ccbulok. OpopmileHHE CIHCKA JUTEPATYPHI.



3HAaKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TEKCTa. TeXHMYECKHE CPEACTBAa BBOJA
TekcTa. Cnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTHYECKHUX
TEKCTOB.

AHamu3 naHHbIX. OCHOBHBIE 3aJa4M aHAIM3a JAHHBIX: IPOrHO3UPOBAHME,
KJaccuukanus, KiacTtepuzalus, aHaiu3 oTkiIoHeHui. IlocnenoBarenbHOCTH
pellleHus 3ajjad aHaJlu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUUCTKA U OLIEHKA
KauyecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOCHHUE MOJIENH, MPeoOpa3oBaHUe JAaHHBIX,
BU3yaJIM3all¥sl JTaHHBIX, HHTEPIpETanus pe3ysbraroB. IIporpammubie cpencrsa u
UHTEPHET-CEPBUCHI [JIs1 00pabOTKH M MPEACTaBICHUS NaHHBIX. bobline naHHBIE.
MammmnHoe o0yuenue. MHTeIeKTyalbHbIN aHAIU3 JaHHbBIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX TaOyuL. BelyncieHue cymmsl,
CpeIHero apupMeTHIEeCKOro, HanboJbIIEr0 (HAMMEHBIIET0) 3HAYSHUS JUana3oHa.
Boruncnenne koag¢uuueHTa KOppelnsuuu JBYX psaaoB JaHHbIX. I[loctpoenue
CTONOYAThIX, JMHEHYaThIX M KpyroBblXx auarpamm. Iloctpoenue rpadpukoB
¢ynxuii. [logbop nmuuuM TpeHaa, perieHne 3aaa4 MporHo3UPOBAHUS.

YucneHHoe pelIeHHWEe YpaBHEHUH C TOMOINBIO MOA0Opa MmapameTpa.
OnTrMu3anys Kak IMOMCK HAaWIY4IIEro pelIeHHs B 3aJaHHBIX yciaoBusax. LlemeBas
byHkuusg, orpaHnuueHud. JlokajgbHble M TJIOOQJBHBIA MHUHHMYMBI LIEJIEBOMN
¢yHkuy. Pemenue 3a1a4 ONTUMU3ALUY C IOMOILBIO AIEKTPOHHBIX TaOJIHII.

11 KJTACC

Teopernueckue 0CHOBbI HHPOPMATUKH

Teopernyeckue NOAXOABI K OIEHKE KoJuuecTBa HHMOpMAnuu. 3aKkoH
annutuBHOCTH WH(Mopmaruu. @opmyna Xaptiau. MapopManus U BEpOSTHOCTb.
®opmyna llleHHoHA.

Anroputmbel cxatus gaHHbIX. Anroputm RLE. Anroputm Xaddwmana.
Anroputm LZW. ANTOpUTMBI CXKAaTHS JAHHBIX C TMOTEPSMH. Y MEHBIICHHE
r1yOMHBI KoJMpoBaHus 1Beta. OcHOBHBIE Hieu anroputmoB cxarust JPEG, MP3.

CkopocTh mepenauyd JaHHbIX. 3aBUCUMOCTb BPEMEHHM MEpeladyd  OT
uH(OPMAIIMOHHOTO 00BbEMA JAHHBIX U XapaKTEPUCTUK KaHaja CBA3U. [IpuumHbI
BO3HMKHOBEHHUS OIIMOOK Mpu nepenadye JaHHbIX. Konpl, mo3Bossiomue
oOHapyXHuBaTh M HCHPABIATh OLIMOKH, BO3HUKAIOLIME NpPU Iepenaye JaHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropennem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI CHCTEMBI M HX B3auMojeucTBUE. CHCTEMHBIN
addekrt. YnpapneHnue kak nuHGopMmarimoHHsli npoiecc. OOpaTHas CBA3b.

Mopenun n moxpenupoBanue. Llens mMonenupoBanuss. COOTBETCTBUE MOJENIU
MOJIETTUPYEMOMY OOBEKTY WJIU TMpOIECcCy, Leau MozaenupoBanus. Gopmanuzanus
IIPUKJIAAHBIX 3a]1a4.



[IpencraBienne pe3ynbTaTOB MOJAEIUPOBAHUS B BHAC, YAOOHOM IS
BOCIIPUSATHS YeJIOBEKOM. ['paduueckoe npeAcTaBieHre JAaHHBIX (CXEMbl, TAOJIHIIbI,
rpadukn).

['padpr. OcHoBHble ousATHSA. Bunel rpados. Onucanue rpadoB ¢ MOMOIIbIO
MaTpull CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTU. Pemenue
ATOPUTMUUECKUX  3ajlad, CBSA3aHHBIX C aHaiu3oM TrpadoB (HocTpoeHue
ONTHMAJIBHOIO IyTH MEXIy BepliMHAMU Trpada, OmpesesieHne KOIMYecTBa
pPa3IMYHBIX IIyT€d MEXAYy BEpUIMHAMM OPUEHTUPOBAHHOIO ALUKIMYECKOIO
rpada).

HepeBbs. bunapnoe nepeBo. JlepeBbs moucka. CrocoObl o0xoaa aepesa.
[IpencraBnenne apupMeTUUECKUX BBHIPAXKEHUM B BHUJE AepeBa. [IuckpeTHble Urphbl
JIBYX UTPOKOB C MojHOM uHpopmanueit. [loctpoenue nepesa nepedbopa BapHaHTOB,
ONMCaHUE CTPATETHU UTPbl B TaOIUUHONU (popme. BBIUTpHILIHBIE U TPOUTPHILIHBIE
IIO3ULIMH. BBIMIPBIIIHEBIE CTPATETUH.

CpencrBa MCKYyCCTBEHHOTO MHTeNeKTa. CepBHUCHI MAIIMHHOTO IEPEBOAA U
pacrnio3HaBaHus YCTHOU pedn. KOrHUTHBHBIC CEPBUCHL. MmeHTH(UKAMSI U TTOUCK
H300paXeHU, pacrio3HaBaHUe JIUIL. CamooOyyaromuecs CUCTEMBI.
VCKyCCTBEHHBIM HMHTEIUIEKT B KOMIIBIOTEPHBIX WUrpax. lcrosb3oBaHue METOIOB
MCKYCCTBEHHOI'0 MHTEJUIEKTa B oOydaronmx cucremax. Mcronb3oBaHue METOI0B
MCKYCCTBEHHOT'O MHTEIJIEKTa B poOoToTexHuke. MuTepuer Bemieil. [lepcrexTuBb
Pa3BUTHS KOMIIBIOTEPHBIX UHTEILIEKTYAJIBHBIX CUCTEM. HelpoHHbIE CeTH.

AJITOPUTMBI U IPOrPaAMMHPOBaHUeE

QopMmaim3annss  NOHATHA — anroputMa.  Mammuaa  TeropuHra  kax
YHUBEpcalbHas MoJeiib BeruuciaeHnil. Tesuc Yépua—Twropunra.

OueHka CIOXHOCTH BbIYMCIIEHUW. Bpemsi paboTbl U 00BEM HCHOIB3YEMOM
naMsTH, UWX 3aBUCHUMOCTb OT pa3Mepa HUCXOJHbIX JaHHbIX. OleHKa
ACUMIITOTUYECKON  CIIOKHOCTHM  QITOPUTMOB. AJITOPUTMBI  MOJIMHOMHUAIBHON
cinoxxHoctu. IlepebopHble anroputmsbl. [lpumepbl pazaUYHBIX — aITOPUTMOB
penieHus OHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTbD.

[Ionck mpoOCTBIX 4YHMCEN B 3aJaHHOM JMAIla30HE C ITIOMOLIBIO AJITOPUTMA
«petero DparocheHay.

MHuoropa3psaHbie Leble YUCia, 3a1a4d JJIMHHONW apu(METUKH.

CnoBapu  (accollMaTUBHBIE MACCHUBBI, OTOOpaKEHHUS).  XAII-TAOIHIIBL.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBAPS JJI 3aIaHHOTO TEKCTA.

Crexu. AHain3 MNPaBUIBHOCTH CKOOOYHOTO BBIpaXEHUs. BbruncieHue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aMMCAHHOTO B TOCTPUKCHOHN (hopme.

Ouepenu. Mcnonb3zoBanue ouepenu 1uisi BDEMEHHOTO XPaHEHUS JaHHBIX.



Anroputmel Ha rtpadax. IlocTpoeHne MHUHHUMAIBHOTO OCTOBHOTO JIepeBa
B3BELIEHHOIO CBS3HOTO HEOpUEHTUpoBaHHOro rpacda. KomamdecTBo pazmmyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOI'O ALMKIMYECKOro rpada. AJroputM
JlerkcTpsl.

HepeBps. Peanuszanus nepeBa ¢ MOMOIIBIO CCHIJIOUHBIX CTPYKTYp. JIBoUUHBIE
(Ounapuble) aepeBbs. [locTpoeHue paepeBa JUIsl 3aJaHHOTO apU(PMETUYECKOTO
BbIpaKeHUs. PexypcuBHBIE anroputmbl o0xona aepesa. Mcmonap3oBaHue creka u
ouepenu st 00xoja aepeBa.

JluHamuyeckoe MOporpaMMHpPOBAaHHE KAaK METOJl pELIeHHs 3axady  C
COXpaHEHUEM MPOMEKYTOUHBIX PE3YyJbTAaTOB. 3aJauyM, pPEIIaeMble C IMOMOIIbIO
JUHAMUYECKOTO MPOTPaMMUPOBAHMS: BBIUMCIECHUE PEKYPCUBHBIX (YHKIIHA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4U ONTUMU3ALIUH.

[Tonsitue 00 0OBEKTHO-OPUEHTUPOBAHHOM MPOTpaMMUpoBaHUU. OOBEKTHI U
kiaccel. CBoiicTBa M MeTo/bl 00bEeKTOB. OOBEKTHO-OPUEHTUPOBAHHBINA aHAIU3.
Pa3paboTtka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO MOAXO/A.
Wukancynsauus, Hacleq0BaHue, TOITUMOPPHU3M.

Cpeabl ObicTpoil pa3paboTku mnporpamM. lIpoekTupoBanue uHTEpdeiica
noyib3oBaTens. Mcrnonb3oBaHWE TOTOBBIX — YHPABIAEMBIX  3JEMEHTOB s
MOCTPOEHUS HHTEpdeiica.

O630p  s3bIKOB  mporpamMmmupoBaHusa.  [lonstTue o  mapaaurmax
pOrpaMMHUPOBAHUS.

HNupopmanuoHHbIe TEXHOJOIHH

Otanbl  KOMIBIOTEPHO-MATEMATHYECKOTO  MOJEIMPOBAHUA:  [TOCTAHOBKA
3ajauM, pa3paboTKa  MOJENH, TECTUPOBAHHE  MOJENH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3YJIbTATOB MOJCIMPOBAHUS.

Juckperuzanusi 0pu MaTEeMaTHYECKOM MOJEIMPOBAHUU  HEMPEPHIBHBIX
npoieccoB. MogenupoBanue BWXKEHHS. MojaenupoBaHue — OMOJIOTHMYECKHX
cucteM. MaremaTtuueckue  MOAEIM B OKOHOMHKE.  BbluuCIUTENbHBIE
HKCIIEPUMEHTHI C MOJIEISIMHU.

O6paboTka pe3ynbTaTOB JKCIEpUMEHTa. MeToJ HauMEHbBIINX KBaJpaToB.
OneHka 4YHUCIOBBIX MapaMeTpOB MOJEIHUPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBiieHMEe 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepositHoctHeie Mozenu.  Meronsl Monte-Kapino.  Mmurtanmonnoe
MojaenupoBaHue. CuCTEMbl MaCCOBOTO OOCITYKUBAHMS.

Tabnuunbie (pensuuoHHBIC) O0a3bl JaHHBIX. TalnuIla — MpeacTaBICHUE
CBEJCHUI 00 OJHOTHMITHBIX OoOBekTax. Ilome, 3amuch. Kiorou tabmuipl. Pabora ¢
roToBoi 0a30if JaHHBIX. 3amonHeHue O0as3bl AaHHBIX. [lomck, copTupoBka u



bunbTpays 1aHHBIX. 3ampockl HAa BHIOOPKY JAHHBIX. 3alpoChl C MMapamMeTpaMu.
Brrunciisiemsie 1o B 3ampocax.

MHuoroTtabinunblie 0a3bl JaHHBIX. TUIBI CBSI3el MeXy TaOnuuaMu. BHemHui
kJtod. [{enocTHOCT 6a3bl TaHHBIX. 3aPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHbBIX.

Nnrepuer-tipuinoxenus. [IoHATHE O CEPBEPHOM M KIMEHTCKOM YacTSAX CauTa.
TexHon0rusl «KJIUEHT — CepBEpP», €€ NTOCTOMHCTBA U HeNOoCTaTKU. OCHOBBI A3BIKA
HTML wu kackagubix tabmun ctuneit (CSS). Cuenapum Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHULIE.

Pa3melenne BeO-caliToB. Y ciayra XocTuHra. 3arpy3ka ¢hanioB Ha CaiT.

BBon u300pakeHUll ¢ MCHOJBb30BAaHUEM PA3JIUYHBIX HU(POBBIX YCTPOHCTB
(urdpoBbIX (poToanmapaTtoB U MHKPOCKONOB, BUIEOKAMEp, CKaAaHEPOB U JIPYTUX
yctpoiicTB). I'padmueckuii pegakrop. Paspemenue. Kagpuposanue. Mcnpasnenue
nepcnektuBbl.  ['mcrorpamma. Koppekuuss  ypoBHEW, KOppeKUus  LBETa.
ObGeciBeunBaHrue IBETHBIX H300pakeHuil. Perymb. Pabora ¢ oOnactsamu.
OUIbTPBL.

MmHorocnoiinbie n3zoOpaxenus. TexctoBble cimon. Macka cinos. Kanainebl.
Coxpanenue BblAeneHHONM oOnactu. IloaroroBka wimocTpanuil ajis BeO-CalTOB.
AHHUMHPOBaHHBIE U300paKEHUSI.

Bexropnas rpaduka. IlpumutuBel. H3MmeHeHHe moOpsiaKa 3JIEMEHTOB.
BripaBHuBanue, pacrnpenenenue. I pynnupoBka. Kpusble. @opMaTsl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopuzaius pacTpoBBIX U300payKEHUH.

[IpyuHIUIIBI TOCTPOCHUS W  PEAAKTUPOBAHUS TPEXMEPHBIX  MOJEIEH.
Cerounble Moxenu. Marepuanbl. MoaenupoBaHHE HMCTOYHUKOB OCBEIICHUS.
Kamepsl. ApautuBHbie TexHosioruu (3D-mipuntepsl). [loHsaTHe 0 BUpPTyalbHOU
PEaIbHOCTH U JONIOJIHEHHON PEAIBHOCTH.



IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA IIPOI'PAMMBLI 110
UH®OPMATUKE (YIJUYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPaXalOT TOTOBHOCTh M CIOCOOHOCTH
0o0ydJaronmxcsi pyKOBOJICTBOBAaThbCS CGHOPMHUPOBAHHON BHYTpPEHHEH MO3UIIMEH
JUYHOCTH, CHUCTEMOM UEHHOCTHBIX OpHUEHTAIM{, MO3UTUBHBIX BHYTPEHHHUX
yOeXKJIeHUN, COOTBETCTBYIOUIUX TPAAUIUOHHBIM IIEHHOCTSIM  POCCHUMCKOTO
00111eCTBa, PACIIUPEHUE KU3ZHEHHOI'O ONbITA U ONBITA JEATEIIBHOCTH B MPOIECCE
peanuzaluyd  CpelCcTBaMU  y4eOHOTO TMpeaMeTa OCHOBHBIX  HaIpaBJICHUM
BOCIIUTATEIIBHOM €SI TENBHOCTH.

B pesynpraTre wu3zyueHus WMHPOPMATUKM Ha YPOBHE CPEIHETO OOLIETO
oOpazoBaHus y oOydarorierocss OyayT chOpMUPOBAHBI CICAYIOIINE JIMIHOCTHBIC
pe3yJIbTaThI:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUE CBOUX KOHCTUTYIMOHHBIX MIpaB M OOS3aHHOCTEH, YBa)KCHHUE
3aKOHA W TPaBOMOpsIKAa,  COOJIOJICHHME  OCHOBOTMOJIAralmolnuX  HOPM
MH(OPMAIIMOHHOIO MpaBa U UH(OPMAIIMOHHON O€301aCHOCTH;

TOTOBHOCTh MPOTHUBOCTOATh HMACOJOTMM SKCTPEMHU3MA, HALUHWOHAIU3MA,
KCeHO()OoOUH, NUCKPUMHUHAIIMK TI0 COIHMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM IPOCTPAHCTBE;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACIEIUI0, JOCTHXKEHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSX, IOHUMaHWEe 3HAaUeHUsI UHPOPMATUKH KaK HAyKU
B KU3HU COBPEMEHHOTO OOIIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B
cetu NHTEpHET;

4) 3¢TeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOUYas OCTETUKY HAYyYHOIO U
TEXHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCHPHUHHMMATh DPA3JIMYHbIE BHJIbI UCKYCCTBAa, B TOM YHCIE
OCHOBAHHOTO HA UCIIOJIh30BaHUN UH(POPMAITMOHHBIX TEXHOJIOTHU;

5) pu3nvYecKOro BOCIUTAHUSA:



c(OpMUPOBAHHOCTh ~ 30pPOBOTO M Oe3zomacHoro  oOpa3a  >KHM3HH,
OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0pOBbIO, B TOM UYHCIE 3a CUET
coOmro/ieHns TpeOoBaHUM 0€30MacHOM 3KCIUTyaTaluu CPEACTB UHPOPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCTIMTAHMS:

FOTOBHOCTh K AKTMBHOM JI€SITEIbHOCTH TEXHOJOTMYECKOM WM COLHAIBHOMU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIIBHO
BBITIOJTHSITh TaKyl0 JEATEIbHOCTD;

uHTepec K cdepam mpodeccCHOHATBbHON MAEATEeIbHOCTH, CBSI3aHHBIM C
uHpOpMaTUKON, TPOrpaMMHUpPOBAHMEM U UH()POPMAIMOHHBIMU TEXHOJOTHUSIMU,
OCHOBAaHHBIMH Ha JOCTI)KCHHMSIX HayKM MH(POPMATUKH M HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBepIlaTh OCO3HAHHBIA BbIOOp Oyayiied npodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHHMIO W CaMOOOpa30BaHHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

OCO3HAaHME TIJI00aJBbHOTO XapaKTepa SKOJOTMYECKUX NpoOieM M MyTed ux
pemieHusi, B TOM 4YuCI€ C Y4ETOM BO3MOXKHOCTEH HMH(POPMALKMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOIO MO3HAHUS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAYKH, JIOCTHKEHHSM HAyYHO-TEXHHYECKOrO Iporpecca u
OOIIIECTBEHHOM MPAKTHKH, 32 CUYET TOHUMAaHUs POJIM MH(OPMALIMOHHBIX PECYPCOB,
MH()OPMAIIMOHHBIX TPOIECCOB M HHGOPMAIMOHHBIX TEXHOJOTUM B YCIOBHUAX
uudpoBoil TpaHchopmMauu MHOTUX cep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHHE IIEHHOCTU HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYILIECTBIISTH
IPOEKTHYIO M UCCIIEIOBATENBCKYIO AESTEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE.

B npouecce 10CTUKEHUS! TMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS TPOTPAMMBI 110
uHpOpMaTUKE y OOYYarOIIMXCSl COBEPIICHCTBYETCS dMOIMOHAIBHBIA WHTEIIIEKT,
peanoiararuii copMupoBaHHOCTD:

CaMOpEryJIMPOBaHUs, BKIIIOYAIOUIETO0 CaMOKOHTPOJb, yYMEHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJaNTUPOBAThCA K
HMOILIMOHATILHBIM U3MEHEHUSIM U MPOSIBISATHh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKJIIOYAIOUIEH CTPEMIICHHE K JIOCTHKEHHIO LIeNU U
yCIEexXy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHUE [EWCTBOBATh, MCXOJs M3 CBOMX
BO3MOKHOCTEH;



OMIMATHH, BKIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh SMOIIMOHATBHOE COCTOSHUE
JIPYTUX, YYUTBHIBaTh €ro MPU OCYIIECTBICHHUH KOMMYHHUKAIIMHM, CHOCOOHOCTHh K
COYYBCTBHUIO U CONIEPEKUBAHMUIO;

COLIMAJIbHBIX HaBBIKOB, BKIFOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOLIEHMUS
C IPYTUMH JIFOJIbMHU, 3a00TUTHCS, POSIBIISITh HHTEPEC U pa3peliaTb KOH(DIUKTHI.

METANIPEIMETHBIE PE3YJIbTATBI

B pesynpraTte wusydeHus WHPOPMATUKM HA YPOBHE CPEIHETO OOIIETO
oOpazoBanmsi 'y oOydvaromerocss OyayT cOpMHpPOBAaHBI MeETaNpeIMETHBIC
pE3yNbTaThl, OTPAKCHHBIE B YHUBEPCAIBHBIX yYYCOHBIX JCUCTBUSAX, & UMEHHO —
MO3HABATEJIbHbIE YHUBEPCAIbHBIC YyueOHbIE [JEUCTBUS, KOMMYHUKATUBHbBIC
yHUBEpCaJIbHbIE Y4YEOHBbIC NEWUCTBUS, PETYISATUBHbIE yHUBEpCAJIbHBbIE Y4YcOHbBIE
NENUCTBUS, COBMECTHAS JEATEIbHOCTD.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

1) 6a30Bble JJOrMUYecKHUe JeiiCTBHS:

CaMOCTOATETLHO  (OPMYJIUPOBATh H  AKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAHUS I CpPaBHEHUS,
KJaccuukanuy u 0000IeHHUS;

ONpENENATh LENU ACATEIbHOCTH, 3aJaBaTh IAPAMETPbl U KPUTEPUU HUX
JTOCTUKEHUS,

BBISIBJISITh 3AKOHOMEPHOCTHU U IPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSAX;

pa3palatrbiBaTh IUIaH pEHIeHUs MpoOJieMbl C YYETOM aHaIu3a HMMEIOLIUXCS
MaTepUalibHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHKI B JICATEIILHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
1EJIsIM, OIIEHUBATh PUCKU MOCIIEICTBUHN JEATEIbHOCTH,

KOOPJIMHUPOBATh U BBIMOJHATH pa0d0OTy B YCIOBUSAX PEATILHOTO, BUPTYAJIbHOTO
¥ KOMOMHUPOBAHHOI'O B3aUMOJCHCTBUS;

pa3BHUBaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a3oBbIe HCCIEA0BATEIbCKUE 1eCTBHS:

BJIAJICTh HaBBIKAMH YUCOHO-UCCIIEIOBATEILCKON M MTPOCKTHOM JEATEIHHOCTH,
HaBbIKAMHM  pa3penieHus MpoOsieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOSITeJIbHOMY MOMCKY METOJIOB PEIICHUs TPAKTUUECKUX 3aJ1ayu, TPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHMS;

OCYILLECTBIJISITh PA3JIMYHbIE BUJIbl JEATEIBHOCTA MO IOJYYEHHUIO HOBOTO
3HaHUS, €r0 HMHTEpIpeTal, MPeoOpa3OoBaHUI0 M TMPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyalMsIX, B TOM 4YHCJIE€ TPH CO3JaHUU YYEOHBIX W COIMAIBHBIX
MIPOEKTOB;



(dbopMupOBaTh HAYUYHBIM THUIl MBIILICHUS, BIaJCTh HAYYHOU TEPMHHOIOTHEH,
KITIOYEBBIMU TTOHITHSIMH U METOJIaMU;

CTaBUTh M (QOpMYyJIHpPOBaTH COOCTBEHHbIE 3aJaud B 00pa3oBaTEbHON
NESITEIbHOCTH U )KU3HEHHBIX CUTYyalUsIX;

BBISIBJISIT  [IPUYMHHO-CJIEICTBEHHBIE CBSI3U W aKTyaJM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHHs,, HaXOAWTh apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEpXJICHUH, 3a7aBaTh IapaMETPbl U KPUTEPUU PELLICHUS;

aHAM3UPOBATh TIOJYYEHHBIE B XOJAE pEUICHHs 3a7adyd pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYILECTBIIATh LIEJICHANPABICHHbIN IOMCK IEPEHOCa CPEACTB M CIOCOOOB
JeHCTBUS B IPOPECCUOHANBHYIO CPELY;

yYMETh MEPEHOCUTh 3HAHMS B IO3HABATEJbHYI0 M HPAKTHUYECKYIO 00JIaCTH
KHU3HEACSITEIbHOCTH;

yYMETh UHTErPUPOBATH 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTe;

BBIIBUTATh HOBBIE HCH, MpEAJaraTb OPUTHHAIBHBIE TOIXOAbBl U PEIICHUs,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopMaumeii:

BJIa/IETh HaBBIKAMH MOJTy4YeHUs] HH()OPMALIUU U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYLIECTBJIATH  IIOMCK,  aHAJIW3, CUCTEeMATHU3alMi0 U
UHTEPIIPETALNIO HH()OPMALIUNY PA3TUYHBIX BUAOB U (POPM MPE/ICTABICHHUS,

CO3/1aBaTh TEKCTbl B pPAa3NUUYHBIX (opMarax ¢ Yy4ETOM Ha3HAYCHHUS
uHpopMalMl U  1EJIeBOM  ayJIUTOpUH, BbIOMpas ONTUMAIbHYIO (GopMy
NPEICTABICHUS U BU3YyATH3allHH;

OLIEHUBATh JOCTOBEPHOCTb, JIETMTUMHOCTh HH(OpManuu, €€ COOTBETCTBHE
IIPaBOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIOJIb30BaTh  CPEACTBA  HMH(MOPMAIIMOHHBIX M  KOMMYHHUKalMOHHBIX
TEXHOJIOTHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPTaHU3AI[MOHHBIX
3alad ¢ coONroJieHrueM TpeOOBaHUN HSPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcocOepexeHHs, TMPaBOBBIX M OJTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

BJIaJE€Th  HaBbIKAMU  pAcCHO3HaBaHUS W 3alUUThl  MHGpOpMaLuH,
MH(POPMAIIMOHHOM 0€3011aCHOCTH JIMYHOCTH.

KoMMyHuKkaTHBHBIE YHHBeEpPcaibHble YueOHbIe 1elCTBUSA

1) o61ienmne:

OCYIIECTBISATH KOMMYHHUKAIIMU BO BCeX cepax KHU3HU;



pacmo3HaBaTh HEBEpOAIbHBIC CpPEICTBA OOIIEHWS, TOHWMATh 3HAYCHHE
COIIMAJILHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CUTyallud u
CMSr4aTh KOH(MIUKTHI,

BIAJCTh  pa3IMYHBIMU  crocobamMu  OOUIEHUS W B3aUMOJCHCTBUSA,
apryMEHTUPOBAHHO BECTHU JUAJIOT, YMETh CMAT4aTh KOH(MIUKTHBIE CUTYaIINH;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK) TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHaA [1eITeJIbHOCTh:

MMOHUMAaTh M HWCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOWU W WHAWUBHAYAIbHON
paboThI;

BBIOMpPATh TEMAaTUKy W METOJbl COBMECTHBIX JEUCTBHM C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaKJI0T0 YJIE€HA KOJIJIEKTHBA;

IPUHUMATh  LEJIU COBMECTHOW  JAEATEIIbHOCTH, OpPraHW30BbIBATH U
KOOPAWHUPOBATh JIEUCTBUS IO HUX JOCTHXKECHUIO: COCTABJIATH IUIAH JCHUCTBUM,
pacupenensiTh poiau ¢ Y4ETOM MHEHHHA YYaCTHHUKOB, OOCYXIaTh pPE3yibTaThl
COBMECTHOI pabOTBHI;

OIICHUBATh KA4E€CTBO CBOET0 BKJAJAa M KaXJOr0 yYaCTHHMKA KOMAaHIbl B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeuiaraTb HOBBIE MPOEKTHI, OIEHUWBATh HAEHM C TO3ULUHUHU HOBH3HBI,
OPUTHMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIITh MO3UTUBHOE CTPATETUYECKOE TOBEICHUE B PA3JIUYHBIX
CUTYaIUsIX, IPOSIBIISITH TBOPYECTBO ¥ BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHble yHUBeEpPCaJbHbIEe YUeOHbIE 1eliCTBUS

1) camoopranusauus:

CaMOCTOSITEJIbHO OCYIIECTBJISATh MO3HABATEIBHYIO JESATEIbHOCTD, BBISIBIATH
npoOseMbl, CTaBUTh U (POpMyIIMpOBaThH COOCTBEHHBIEC 3a7]a4l B 00pa30BaTeIbHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsIX;

CaMOCTOSATETILHO ~ COCTaBJATh IUIAH PpEHICHUS MpoOJieMbl €  y4€ToM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTECHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacuIupsTh paMKH y4eOHOI0 MPeIMETa Ha OCHOBE JIMYHBIX MTPEANOUYTCHHUI;

JieJaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO M TMPOSBICHUIO IIUPOKOW OHPYIUIUU B
pPa3HBIX O00JIACTSIX 3HAHWM, IOCTOSIHHO TOBBINIATH CBOW 00pa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.



2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallMsM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTD,
OIIEHMBATh COOTBETCTBHE PE3yJILTATOB IEISM;

BJIAJCTh  HaBbIKAMHU  IIO3HABATEIbHOM  peQieKCMM  KaK  OCO3HAHUs
COBEpLIAEMBbIX JCHUCTBHM M MBICIUTEIbHBIX IIPOLIECCOB, HUX PE3YJIbTATOB U
OCHOBAHHH, MCIOJIb30BaTh MPUEMBI pedIeKCUU NIl OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATH PEIICHUS 1O UX CHUXKEHUIO;

NPUHUMATh MOTHUBBI W apryMEHTHl JAPYTrUX NPU aHajau3e pe3ysibTaToB
NEeSATEeIbHOCTH.

3) npuHATHS ce0s U APYTrUX:

MpPUHUMATh ce0sl, MTOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apryMEHThl APYTMX NPU AaHajdu3e pe3yJibTaToB
NEeATEIIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TTO3UIIUH JPYTOTO YETIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

B npouecce u3ydenus Kypca HMHPOPMATUKH YIiIyOJIEHHOrO YpoBHs 6 10
Knacce oOydaromIMMUCA  OyAyT  JOCTMTHYTHI  CJIEAYIOUIME  IPEIMETHBIE
pe3yabTaThl:

BJIAJICHUE TMPEACTABICHUSMU O POJM HHPOpPMAIMM U CBA3aHHBIX C HE
IPOILECCOB B NPUPOJIE, TEXHHUKE M OOIIeCTBe, MOHATUAMU «HH(DOpMALIHD,
«MH()OPMALIMOHHBIA ~ TPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBI»,
«cucteMHbId 3 PexT», «uH(POPMAIIMOHHAS] CUCTEMAaY, «CUCTEMA YIIPABICHUS»;

BJIAJICHUE METOoJaMu TMoucka uH(opmanuum B ceth HWHTepHET, yMmeHue
KPUTHYECKH OLIEHUBATh UH(OpMaLHIO, TOyYEHHYIO U3 ceTH MHTepHeT;

YMEHHME XapaKTepu30BaTh OOJIbIIME JAHHbBIE, [PUBOAUTH IMPUMEPHI
UCTOYHUKOB HMX IIOJIy4EHMS] M  HANpaBJICHUS  HCIIOIb30BAaHUSA, YMEHUE
KJIacCU(UIMPOBATh OCHOBHBIE 3a/Jauyd aHalW3a JaHHBIX (IIPOTHO3MPOBAHUE,
KJlaccupukanus, KJIacTepHU3aLus, aHaIu3 OTKJIOHEHHH), MOHUMATh
MIOCJIEIOBATENbHOCTD PEIIEHUS 337]a4 aHaIN3a JaHHBIX: COOp NEPBUYHBIX JAHHBIX,
OUHMCTKAa M OIEHKAa KauyecTBa [aHHBIX, BbIOOP W/WIM MOCTPOEHHUE MOJENH,
peoOpa3oBaHuE NaHHBIX, BU3yAIN3alMsl JaHHBIX, HHTEPIPETALUs pe3yIbTaTOB;

NOHMMAHHUE OCHOBHBIX INPUHLUIIOB YCTpOCTBA U (YHKIMOHMPOBAHMS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB, TEHACHIIUNA Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTUH;



BJIQ/ICHUE HABbIKAaMU PAOOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMH
BUJAaMH TPOTPAMMHOTO OOECTeueHusi s pelieHus Yy4eOHBIX 3adad  T0
BBIOpPaHHOM crienuanu3aluu;

HaJIM4YUEe MPEJICTABICHUN O KOMIBIOTEPHBIX CETAX U UX POJIH B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHILKIIAX OPraHU3alUUd U (PYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX
ceTedt, 00 OOmMMX MPUHIHUIAX Pa3padOTKU W (YHKIMOHUPOBAHUS HHTEPHET-
IIPUIIOKEHN;

NOHMMAaHHE Yyrpo3 HHPOPMAIMOHHOW  0€30MacHOCTH, HCMIOJIb30BAaHHUE
METOJJOB M CpPEICTB MPOTHUBOACHCTBHS OJTUM yrpo3aMm, COOJIOACHHE Mep
0e301MacHOCTH, MPEAOTBPAIIAIONINX HE3AKOHHOE PACIIPOCTPAHEHHUE TIEPCOHATBHBIX
JAHHBIX, COOJIIO/IEHNE TPeOOBAaHUN TEXHUKU 0€30MaCHOCTH U TUTUEHBI MPU padboTe
C KOMITbIOTEpPaMH U IPYTUMHU KOMIIOHEHTaMH U(DPOBOTO OKPYKEHHS, TOHUMAHUE
IIPABOBBIX OCHOB HCIIOJIb30BAHMS KOMIIBIOTEPHBIX Hporpamm, 0a3 JaHHBIX U
pabotsl B cetu MuTepHeT;

NOHMMAHHE OCHOBHBIX MPHUHIMIIOB JUCKPETU3AMM Pa3INMYHbIX BHUJOB
uHbOpMaIMK, YMEHHE ONpeAenaTh HHPOPMAIMOHHBIA O00BEM TEKCTOBBIX,
rpadUyecKuX W 3BYKOBBIX JAHHBIX MPHU 33JaHHBIX MapaMeTpax IUCKPETHU3AIlHH,
YMEHHE OIpEAENsATh CPENHIO CKOPOCTh TMepelayd JaHHBIX, OIICHHWBAThH
U3MEHEHHE BPEMEHHU IMepefayd Npu HM3MEHEHMH HWH(GOPMAIMOHHOIO 00bEMa
JAHHBIX U XapaKTePUCTHUK KaHala CBA3H;

YMEHHE HCHOJb30BaTh MPHU PELICHUH 3a]au CBOMCTBA MO3UIIMOHHON 3amucu
YHCell, AITOPUTMA OCTPOCHHUS 3aMCH YKCIa B TO3UIIMOHHOMN CUCTEME CUMCIICHUS
C 3a/IaHHBIM OCHOBAHHMEM U TOCTPOEHUS YMCIA MO CTPOKE, COAEpIKaIlIei 3amuch
ATOrO0 4YHClia B TO3UIMOHHON CHCTEME CUMCICHHS C 3aJaHHBIM OCHOBAHHEM,
YMEHHE BBHIMOJIHATh apuPMETHUECKUE OIepalud B TO3UIHUOHHBIX CHCTEMax
CUMCIICHUS,

YMEHHUE BBIMIOJHATh MPEoOpa3oBaHUsl JIOTMYECKUX BBIPAKEHUH, HCIOJb3YS
3aKOHbI anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAXKEHHE B
JTU3bIOHKTUBHOW M KOHBIOHKTMBHON HOPMalbHBIX (popMax Mo 3aJaHHOW TaOIulle
UCTUHHOCTH, HCCIIEJ]IOBaTh O0JAacTb MCTHMHHOCTH BBICKA3bIBAHUS, COJAEPIKAIIETO
NepeMEHHbIE, PEelIaTh HECIOKHBIE TIOTUYECKUE YPAaBHEHHS U CUCTEMBI ypaBHEHUH;

NOHMMaHue 0a30BbIX AJTOPUTMOB OOpPaOOTKH YHCIOBOM M TEKCTOBOMU
uHpopmaIuu (3aruch YMcea B TMO3UIIMOHHONW CHUCTEME CUUCIICHUS, HAXOXKICHUE
BCEX MPOCTHIX YUCEN B 33JJaHHOM JMarna3oHe, 00paboTka MHOTOPa3PsAHBIX LETbIX
Ylcell, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYIHX), AITOPUTMOB IIOUCKA U COPTUPOBKH,
YMEHHE OIpeNessaTh CI0KHOCTh H3y4aeMbIX B Kypce O0a30BbIX alrOpUTMOB
(cyMMUpOBaHHE DSJIEMEHTOB MAacCHMBa, COPTHPOBKAa MaccHBa, IepeOOpHbIe



QITOPUTMBI, TBOWYHBIA TOWCK) W MPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIIOKHOCTH ISl pEIICHUST OJTHOM 3a7a4H;

BJIAJICHUE YHHUBEPCATBHBIM S3BIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHus MU O O0a30BBIX THIAX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHUE HCIOJb30BaTh OCHOBHBIC  YHPABISIONINE
KOHCTPYKIIMH, YMEHHE OCYIIECTBISATh aHAIW3 MPEAJIOKEHHOW MPOTPaMMBI:
OTIPEJICNISITh PE3YNbTAThl PA0OTHl MPOTPAMMBI NMPHU 3aJAHHBIX MCXOJHBIX JAaHHBIX,
OTIPENIeNSITh, MPU KAKUX HCXOJHBIX MTaHHBIX BO3MOXKHO IOJTYYEHHE yKa3aHHBIX
pE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPHIE MOTYT MPHUBECTH K OMMUOKE B padoTe
porpaMMbl, (GOPMYIUPOBATH MPEITI0KEHHUS 110 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

YyMEHUE CO3[aBaTh CTPYKTYpUPOBAaHHBIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPALIMOHHBIE MaTEpPHANIbl C UCIIOJIb30BAaHMEM BO3MOKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHUE HCIOIb30BaATh JIEKTPOHHBIC TaOIUIBI JJIA aHAJIU3a, PEICTaBICHUS
U 0o0paboTkm  AaHHBIX  (BKJIIOYAsh  BBIUMCICHUE  CYMMBI,  CPEIHETO
apu(PMETUIECKOTO, HAWOOJBIIETO W HAUMEHBIIETO 3HAYCHUH, pelIcHue
ypaBHEHUH, BBIOOP ONTUMAJIBHOTO PEUICHUS, MOA00p JUHUU TPEHIA, PEIICHUE
3aJ1a4y MPOTHO3UPOBAHUSA).

B npouecce u3ydenuss kKypca MHPOPMATUKH YriyOJI€HHOro ypoBHS 6 11
Knacce oOydaromuMmucs OyIyT  JIOCTUTHYTHI — CICAYIOIIHE  TPEAMETHBIC
pe3yIbTaThI:

YyMEHUE CTPOUTh HEPAaBHOMEPHBIC KOBI, JOMYCKAIOIIWE OJHO3HAYHOE
JEKOJIUPOBAaHUE COOOIIEHUN (MpePUKCHBIE KObI), HMCMHOJb30BaTh MPOCTEUIIINE
KOJIbI, KOTOPBIC MO3BOJISIIOT OOHAPY)KMUBATh M MCIPABJIATH OMIUOKU NP Tepeaade
JAHHBIX, CTPOUTH KOJ, 00ECIICUMBAIOIINN HAMMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOILEHUSI TPU HU3BECTHOM YACTOTE CHUMBOJIOB, TOSCHATH MPUHIUIIBI
paboOThI MPOCTHIX AITOPUTMOB CHKATHSI IAHHBIX;

yMEHHUE peIlaTh aJrOPUTMUYECKUE 3a/layd, CBS3aHHBIC C aHAJIM30M Tpados
(3amaun  TOCTPOCHHS ONTHUMAIBHOTO TYTH MEXKAYy BepmuHamMu rpada,
OTIpENIeTICHUST ~ KOJWYECTBA  Pa3IMYHBIX  MyTed  MEXIy  BepUIIMHAMU
OPHUEHTUPOBAHHOTO AITUKINYECKOTO Tpada), yMEHUE HCIOIb30BaTh JICPEBbs MPHU
aHAIM3€ W TIOCTPOCHUU KOJOB M JUIA TMPEACTaBICHUS apUPMETHUECKHUX
BBIPKEHUM, TIPU PEIICHUU 3a]1ay MOMCKA U COPTUPOBKHU, YMEHUE CTPOUTH JI€PEBO
UTPHI 10 33JIaHHOMY aJITOPUTMY, pa3padaThiBaTh U OOOCHOBBIBATH BBIMTPHIIIHYIO
CTPATETHUIO UTPHI;

yMeHHE pa3paldaThiBaTh M PEATH30BBIBATH B BHUAEC MpOrpaMM 0Oa30BbIC
QITOPUTMBI, YMEHHE HCIOJIB30BaTh B MpOrpamMMax JIaHHBIE PA3JIMYHBIX THIIOB C
YYETOM OTrPAHMYECHUN HAa JMANA30H UX BO3MOXHBIX 3HAUYECHUM, NMPUMEHATH IIPU



pelIeHnH 3371a4 CTPYKTYPHI JaHHBIX (CITUCKH, CIIOBAPH, CTEKH, OUEPEIH, TCPEBDS),
UCIIOJIb30BaTh 0a30BBIE OMEpAlMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTH
CTaHJAPTHBIE U COOCTBEHHBIC MOAIPOrPAMMBI TSl 0OPaOOTKH YHCIOBBIX JaHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh IMPU pPa3padOTKe HporpaMM OUOJIMOTEKH
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAIBHBIX
CPEACTB Ccpelibl pa3padOTKH, YMEHHUE HCIIOJIB30BaTh CPEACTBA OTIAJKU IMPOTPaMM B
cpeze mporpaMMHUPOBaHMS, YMEHHE JOKYMEHTHPOBAThH IIPOTPaMMBI;

yYMEHHE CO371aBaTh BEeO-CTPAHULIBI,

BJIAJICHUE OCHOBHBIMH CBEICHHSIMH O 0a3axX MaHHBIX, WX CTPYKType,
CpeACTBax CO3JaHusl W PabOThl C HUMH, YMEHHE UCIIOIb30BaTh TaOJIMYHbBIC
(pensanroHHbIC) 0a3bl JAHHBIX (COCTABIATH 3alPOCHl B 0a3axX JaHHBIX, BHITTOIHATH
COPTHPOBKY M MOMCK 3amuced B 0asze JaHHBIX, HANOJHATh pa3paboTaHHyIO 0azy
JAHHBIX ) M CIIPABOYHBIC CHCTEMBI;

YMEHHE HCIOJIb30BaTh KOMITBIOTEPHO-MAaTeMaTHICCKUE MOJCIH JIUII aHaIN3a
00BEKTOB M TMpOIEecCOB: (HOPMYJIHUPOBATh I11€7b MOJCIUPOBAHUS, BBIMOIHITH
aHaJIM3 PE3yJIbTaTOB, TMIOJYYEHHBIX B XOAC MOJICTUPOBAHMS, OIICHUBATh
COOTBETCTBHE MOJICTH MOJCITUPYEMOMY OOBEKTY WM TIPOIECCYy, MPEACTaBIAThH
pe3yabTaThl MOACIUPOBAHUS B HATJISITHOM BH/IC;

YMEHHE OpPraHM30BbIBATh JIMYHOE HWH(POPMAIIMOHHOE TMPOCTPAHCTBO C
WCIIOIb30BAaHUEM PA3JIMYHBIX CPEJICTB ITM(PPOBBIX TEXHOJOTHH, ITOHHUMaHHUE
BO3MOJKHOCTEH ITM(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYr, LHQPPOBBIX
00pa3oBaTENbHBIX CEPBUCOB;

MOHMMAHUE OCHOBHBIX MPHUHIIAIIOB PaOOThI, BOBMOXXHOCTEH W OTPaHUYCHUS
MPUMEHEHUSI TEXHOJIOTHM WCKYCCTBEHHOT'O HMHTEIICKTa B Pa3IMYHBIX 00JIACTSX,
HAJIMYUE TIPEICTABICHUNW O Kpyre peniaeMbIX 3aja4 MalIuHHOTO OO0Yy4YeHUs
(pacmo3HaBaHusl, KJacCU(PUKAIIMU U MPOTHO3UPOBAHUS) HAJIUYHE MPEICTaBICHUN
00 VICII0JIb30BAHUH MH(QOPMAIIMOHHBIX ~ TEXHOJOTHI B Pa3JIMYHBIX
npodeccruoHanbHbIX cepax.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos
HaunmMeHoBaHMe pa3e/ioB H TeM

Ne ni/m KoHTpoJbHbIe
NMPOrpaMMsbl Bcero
padoThbI
Paznea 1. llndposasi rpaMoTHOCTH
L1 KommnbroTep - yHHBEpcaabHOE 6 0
' YCTPOMCTBO 00pabOTKH JaHHBIX
1.2 [IporpammHuoe obecrieueHne
1.3 KomMmnerorepHslie cetu
1.4 Nudopmanmonnas 6€301macHOCTh
Hroro no paszneny 25
Pa3znen 2. TeopeTuyeckue 0CHOBbI MH(POPMATHKH
[IpencraBnenue nHpopmanuu B
2.1 PeA opuan 19 0
KOMIIBIOTEpE
2.2 OcCHOBBI anreOpsl JIOTUKU 15 1
23 Komnerorepnas apupmeruka 8 1
Hroro no pazneny 42
Pa3nes 3. Anroput™Mbl M1 IporpaMMHpoOBaHue
3.1 BBenenue B mporpamMmmupoBaHue 16
3.2 BcnomorarenbHbie alropuTMbl 8
33 YucaeHHble METOIBI
Anroput™Mbl 00pabOTKH
34 P P 5 0

CHMBOJIBHBIX JaHHBIX

IIpakTHyeckue

padoThI

0.5

JyekTpoHHbIe (HU(POBLIE)
o0pa3oBaTe/bHbIE PeCypChbl
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3.5 AnTOopuTMBI 00pabOTKH MacCHUBOB
Hroro no pasneny

Paznen 4. UndopmManmoHHbIe TEXHOJIOTHH

O0paboTka TEeKCTOBBIX
JOKYMEHTOB

4.1

4.2 AHanus3 JaHHEBIX

Hroro no paszneny

Pa3znen S. IloBTopeHue u cucremaru3anus matepuaJna 3a kype 10 kiacca

51 HOBTOpeHI/Ie U CUCTEMAaTU3alua
' Marepuana

HToro

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

11
45

6

9

15

9

136

3.5

2.5

21.5
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11 KIIACC

KoanuyecTBO 4acoB

Ne HaumeHoBaHue pa3ieioB U TeM

n/n MPOorpaMMbl Bcero

Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH

Nudopmanus u uapopMamoHHbIe
TPOLIECCHI

1.1

1.2 MonaenupoBanne
Utoro no pazneny

Pa3nes 2. Anroput™Mbl 1 IporpaMMHpOBaHue
2.1 DIEMEHTBI TEOPUH AITOPUTMOB
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX

OcHOBBI 00BEKTHO-
23 OpPUEHTUPOBAHHOTO
PO pPaMMUPOBAHUS

Uroro no pazgeny

Pa3nen 3. UnopmManmoHHbIE TEXHOJIOTUH

KomnproTepHO-MaTeMaTHYECKOE

3.1
MOJIETTUPOBAaHUE
3.2 ba3br qanHbBIX
33 Beo6-caiithl
34 KowmmerotrepHnas rpaguka
3.5 3D-moaennupoBanue

Uroro no pazgeny

11

20

29

17

52

11
15

50

KonTpoJsbHble
padoThbI

O O =

IIpakTH4eckue
padoThI

2.5

10

4.5

DJIeKTpOHHbIe (LM (ppPOBbIE)
o0pa3oBaTe/bHbIE PeCypChl
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Pa3znen 4. IloBToOpeHue u cucrteMaTu3anus matepuaJa 3a kype 11 kiacca

HOBTOpeHI/Ie Hn cucreMaru3sanus

4.1 14 1 0 https://kpolyakov.spb.ru/school/probook.htm
Marepuaia
HToro 14
OBIIEE KOJIMYECTBO YACOB I10 136 7 36.5

I[TPO'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

wn Tema ypoka

TpebGoBaHus TEXHUKU 0€30MIACHOCTH U
TUTHUEHBI TIPU padoTe C KOMITBIOTEpaMU U
JIPYTHMH KOMITOHCHTaMHU ITU(POBOTO
OKPYKCHHS

[TpuHIUIBl pabOTHl KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIIBIO IIUH.
KoHTposnepsl BHENTHUX YCTPOMCTB

ABTOMaTHUYECKOE BBIOJIHEHNE IPOIPaAMMBI
IIPOLIECCOPOM

OmnepaTuBHas1, TOCTOSIHHAS U
JOJTOBpEMEHHAsI MaMATh. KOHTpoIepbl
BHEIIHUX yCTPOUCTB. IIpsamoit noctyn k
naMsITH

CoBpeMeHHbIE KOMITBIOTEPHBIE
TEXHOJIOTHH

[IporpamMmmHoe obecrieueHue
KOMIIbIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U
MOOWJIBHBIX YCTPOMCTB

CucteMHOe IporpaMMHOE oOecrieueHue.
OrnepalinOHHBIE CUCTEMBI

KoanuyecTBO 4acoB

Bcero

KonTpoJabubie
padoThI

IIpakTHyeckue
padoTbI

Jlara
U3yYeHHs

DJICKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcebl



10

11

12

13

14

15

16

17

18

19

20

21

Yrunutsl. [[paiiBepbl yCTPOMCTB.
[TapannenbHoe nmporpaMMUpOBaHUE

WNHctannsuus v JeuHCTaIISIHS
MPOTrPaMMHOTO 00€CTICUCHUS

®aiinoBble cuctemsl. [IpuHIUTIBL
pa3MelieHus 1 UMEHOBaHUs (ailioB B
nonroBpeMeHHoU namsit. [1labmoHb! 1
OTMcaHus rpymn (aiioB

3akonomarenbcTBO Poccuiickoit
®denepalyul B 06J1aCTH MPOTPAMMHOTO
o0ecIrieueHns U JAHHBIX

[IpuHIMIIBI TOCTPOEHUS U anmapaTHbIE
KOMITOHEHTBI KOMITbIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

Cetpb UnTEpHET

Paznenenne IP-cetn Ha mojiceTu ¢
MOMOIIIBIO MACOK ITOJICETEN

CereBoe aIMUHUCTPUPOBAHHE

Bune! nesrenvsHocTu B cetu IHTEpHET.
Cepsucel HTepHETa. ['0oCcy1apcTBEHHBIE
AJIEKTPOHHBIE CEPBUCHI U YCIYTH
Nudopmannonnas 6e30macHOCTb
BpenonocHsle nporpaMMHOe 0OecTieueHe
Y METOJIbI OOPBHOBI ¢ HUM

[IpakTuyeckas pabora 1o Teme

"AHTUBHPYCHBIE POrpamMmbl"”

Opranu3anus JMYHOTO apXHBa
uHpopmanuu. PesepBHoe KonupoBaHue.



22

23

24

25

26

27

28

29

30

31
32

[TaponpHas 3amura apxvuBa
HIudpoBanue JaHHBIX

KontponbHas padoTa o teme
"Uurdopmanronnas 6e301macHoCTh"

AnroputMm mudposanus RSA.
Creranorpadus

[TpakTrueckas paboTa Mo Teme
"[u¢ppoBanue naHHBIX"

Wudopmanus, naHHbIC ¥ 3HAHUSL.
WNudopmanmoHHbIe TPOIECCH B TPHPO/IE,
TEXHUKE U 00IIeCTBE

HereprBHbIe N JUCKPCTHBIC BCIIMYNHBI U
CUT'HAJIbI. HGO6XO[[I/IMOCTI) AUCKPECTHU3AUN
nHpOpMAIINY, TPeTHA3HAYCHHON /IS
XpaHEeHUs, TIepe1adyu U 00paboTKH B
UPPOBBIX CUCTEMAX

JIBonuHOE KOMpoBaHue. PaBHOMEpHBIE U
HEpaBHOMEpHBIE KOJBI. JleKkoaupoBaHue
COOOLIEHUH, 3aIMCAHHBIX C TIOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

VYcenosue @ano. [Toctpoenne 01HO3HAYHO
JEKOIUPYEMBIX KOJIOB C TOMOLIBIO JEpEBa.
I'pad An. A. Mapkosa

EnauHALBI 13MEpeHHs KOJTMYeCcTBa
uHpopmanuu. AndaBUTHBIN MTOAXOI K
OLIEHKE KOJIMYeCTBa HH()OPMAIIH

CHcTeMBbl CUMCIICHUS

[TepeBoa uncen U3 OAHON CUCTEMBI



33

34

35

36

37

38
39
40

41

42

43

CUHCJIEHUS B IPYTYIO

JIBonuHas1, BOCbMEpUYHAs U
LIECTHAALIATEPUYHASL CUCTEMBI CUUCIIEHUS,
CBSI3b MEXAY HUMU

I[BOI/I‘lHaH, BOCbMCpHUYHAA U
MeCTHAAUATCpUIHaAA CUCTEMbI CHUCIICHUA,
CBs3b MCXKY HUMU

I[BOI/I‘IHaH, BOCBMCpHUYHAA U
MeCTHAAUATCpUIHaAA CUCTEMbI CHUCIICHUA,
CBA3b MCXKIY HUMU

Apudmernueckue oneparyu B
MO3HUIIMOHHBIX CHCTEMaX CUUCIICHHS
TpouuHast ypaBHOBEILIICHHAsI CICTEMa
CUHCIICHUS

JIBOMYHO-ECATUYHAS CUCTEMA CUUCIICHUS
KoaupoBanue TekcTOB
PactpoBoe konupoBaHue U300paxeHH

[IpakTnueckas pabora o Teme

" luckpetusarnus rpapuueckon
nHpopmanun"

[BeToBbie MOaEnu. BekropHoe
KoaupoBanue. @opmartsl (haitiios.
Tpéxmepnas rpaduka. @pakranpHas
rpaduka

Koauposanue 3Byka. Onenka
UH(POPMAIIMOHHOTO 00bEMA 3BYKOBBIX
JTAHHBIX TIPH 33/IaHHBIX YacTOTE
JUCKPETU3ALNH U PA3PSIHOCTH



44

45

46

47

48

49

50

51

52

53

54

KOOUPOBaHUA

[IpakTuyeckas pabora 1o Teme
" JluckpeTH3anus 3ByKOBoi HHPpopManuu"

OCHOBBI aJITE€OPHI JIOTHKH

Jlormueckue onepanuu. Ta0muibt
NCTUHHOCTHU

Jlornueckue BBIPAXKCHUS. Jlornueckue
TOXKACCTBA. I[OKEB&TGHBCTBO JOTHUYCCKHUX
TOXKICCTB C IIOMOIIBIO TaGHI/IH HCTHUHHOCTHU

[TpakTrueckas paboTa 1o Teme
«ITocTpoenue u aHaIU3 TaOIHIL
WUCTHHHOCTHU B TAOJIMYHOM IPOLIECCOPE»

Jlormueckme Ooncpanru 1 orncpanun HaJg
MHOXKECTBaMH

Jlornueckue onepauuu U ONepanuy Hal
MHOECTBAMH

3aK0HBI anre6p1>1 JIOTMKH. DKBUBaJICHTHBIC
Hp606p8.30BaHI/I$I JJOTMYCCKUX BLIpa)KeHI/Iﬁ

Jlornueckne YpaBHCHUA U CUCTEMBI
ypaBHEHUH

Jlornueckue QyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMUYECKHUX
(GYHKIHK OT KOJTMYECTBA apTyMEHTOB.
[TonHbIe cucTEMBI TOTHYECKUX (QYHKIUI

Kanonnyeckue opMbl TOrHYECKHX
BbIpakeHUIl. COBEpLIECHHbBIE
JTU3BIOHKTUBHBIE U KOHBIOHKTHBHBIE
HOpMaJibHbIE (POPMBI, ATITOPUTMBI X
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56

57

58

59

60

61

62

63

64

IIOCTPOCHHUS 110 Ta6J'II/IHC UCTUHHOCTHU

Jlormueckue 31€MEHTHI B COCTaBE
KOMIIBIOTEpA

Tpurrep. Cymmarop. MHoropa3psigHblil
CyMMaTop

[TocTpoeHne cxem Ha TOTHYECKUX
JIEMEHTAaX. 3alUCh JIOTHYECKOTO
BBIPA)KEHUS 110 JIOTHYECKOH cXeMe
MuxkpocxeMbl U TEXHOJIOTUS UX
MIPOU3BOJICTBA

KonrtponsHas padota o Teme "OCHOBbI
anreOpbl TOTUKH"

HpeI[CTaBJ'IeHI/Ie TOECJIbIX YUCCII B ITaMATHU

KoMIibtoTepa. OrpaHUYeHHOCTh AUAana3oHa

quces IPU OTPAHUYEHNUN KOJINYECTBa
pa3psnos. IlepenonHenne pa3psaHoil
CEeTKH

be33nakoBbIe 1 3HAKOBBIC JTAHHBIC.
3HAKOBBIN OUT. JIBOMIHBIHM
JOTIOTHUTEIBHBIN KOJI OTPHUIIATSIIBHBIX
qucen

[To6GuTOBBIC TOTUYECKHE OTIEPAITHH.
Jlornueckwuii, apuMeTHUCCKUN 1
LUUKIUYECKUI CIBUTH

HIudpoBanue ¢ MOMOLIHIO TOOUTOBOM
onepanuu «uckirovaroniee MJIMN»

Hpe,I[CTaBJIeHI/Ie " XPAHCHUC B IIaMATU
KOMIIBIOTEPA BEIICCTBCHHBIX YHUCCII



65

66

67

68

69

70

71

72

73
74
75
76
77

78

79

BrinosiHeHue onepanuii ¢ BEIIECTBEHHIMU
YUCJIaMH, HAKOTUICHHE OITHOOK TIPH
BBIUHCIIEHUAX

[IpakTuueckas padora no teme «M3yuenue
nmopaspAAHOro MalllMHHOI'O NPCACTaBJICHUS
LEJIBIX M BELIECTBEHHBIX YHCEI

KonrtponsHas pabota o teme
"KomnsrotepHas apudmeruka'

Ananuz AJITOPUTMOB

Dransl pelieHus 3a1a4 Ha KOMIBIOTEPE.
HNHcTpymMeHTanbHBIE CPEACTBA!
TPAHCIATOP, OTJIAAYUK, TPOYUIMPOBIIUK

Cpena nporpammupoBanus. Komnumsius
U MHTEpIIPETaLUs IPOrPaMM.
Bupryansaeie mammnsl. THTErppOoBanHas
cpena pa3padoTKu

Meroabl OTJIaJIKK POTPaMM

Turmsl IEpEeMEHHBIX B S3BIKE
MIPOrpaMMHUPOBAHUS

O06paboTKa LeNbIX Ynce

O6paboTKa BEIIECTBEHHBIX YUCEI
CrnyualiHble U IICEBAOCITYYalHbIE YnCIa
Betsnenus. CnoxHble yclIoBUs

[uknsl ¢ yciioBueM

[ukibl o nEpEMEHHOM.
B3aumo3amMeHsaeMOCTh Pa3INYHBIX BUIOB
LIUKJIOB

O6paboTka HaTypaTBHBIX YHUCEIT C

—_ = =
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HUCITIOJIBb30BaHHUEM ITUKJIIOB

Haxon(;[eHHe BCCX MPOCTHIX YHUCCII B
3amanHoM quana3one [Ipakrtudeckas
pabota no Teme «Pemenne 3a1a4 METOIOM
nepedopay

WNuBapuaHT nukia

JIoKkyMeHTupOBaHUE IporpaMm
OO0paboTka JaHHBIX, XPAHAIIUXCS B
¢aiinax

PasOuenune 3amaun Ha roa3agayu
Vcnonp30BaHue cTaHAAPTHON OMOIHOTEKH
s3bIKa IporpaMMupoBanust. [logkirouenue
O1OIMOTEK MOANPOTPAMM CTOPOHHUX
MPOU3BOAUTENEH

[Monmporpammsl (TIporietypsl U PYHKIIUH)
[Toanporpammsr (Tiporierypsl U YHKITHH )
[IpakTuyeckas pabora 1o Teme
"Pazpabotka moamporpamm"

Pexypcus. PexypcuBHbie 00bEKTHI
(dpaxtansr). PekypcruBHBIE pOLIETypPhI U
¢byskuuu. Mcnons3oBaHue cTeka JUIs
OpraHu3aIlH PEKYPCUBHBIX BBI30BOB

[IpakTuyeckas pabota o Teme
"PexypcuBHBIE TOATPOTrpaMMBbI"”

MoaynbHBIN NPUHIMI IOCTPOCHUS
IIPOrpaMM
YuciaeHHbIe METOBI

[IpakTrueckas paboTa 1o Teme

0.5



«YuceHHOE pellieHNE YPaBHEHUI)

94 Hcnonb3oBaHue AUCKPETU3ALIMH B

BBIYMCIIUTCIIBHBIX 3aaa4ax

[IpakTrueckas paboTa 1o Teme
95 «IIpubnmxEHHOE BBIUNCICHHUE JITHH
KpUBBIX U TUIOMIanel Guryp»

[IpakTrueckas padota o teme «Ilouck

96
MakcuMyMma (MUHUMYMa) QyHKITAH

O0paboTka CHUMBOJIBHBIX TAHHBIX.
97 ANTOpPUTMBI 00paOOTKH CHMBOJIBHBIX

CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE

Anroput™bl 06pabOTKH CUMBOJIBHBIX
98 CTpPOK: pa30MeHHe CTPOKH Ha CJIOBA IO
pOOETHLHBIM CHMBOJIAM

Anroput™bl 00pabOTKH CUMBOJIBHBIX
CTPOK: MOMCK MOACTPOKU BHYTPHU JAaHHOU

99
CTPOKH; 3aM€Ha HalICHHOM MOACTPOKHU Ha

JIPYTYIO CTPOKY
[IpakTrueckas paboTa 1o Teme
"O6paboTKa CTPOK C HCIIOJIb30BAaHHEM

100 . .
(GbyHKIUH cTaHIApTHON OUOIMOTEKH S3bIKA

IIpOrpaMMUpOBaHUA"
101 I'eneparus ciioB B 3agaHHOM anipaBUTE

MaCCI/IBBI U IIOCJICO0BATCIIBHOCTHU YUCECII.
102 [IpakTuueckas pabora o Teme
"3anonHeHne MaccuBa"

103 O06001IEHHbIE XapaKTePUCTUKH MacCUBa
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109
110
111

112
113
114

115

JIMHEeWHBII NOUCK 3aJaHHOI0 3HAYCHUS B
MaccuBe. [IpakTudeckas padbora mmo reme
"JIMHEHBINA ITONCK 3aJaHHOI0 3HAUYEHUS B
maccube"

[IpakTuueckas pabora no teme "Ilounck
MHUHHMAJIBHOTO (MaKCUMaJIBLHOTO)
3JIEMEHTA B YMCIOBOM MaccuBe"

CopTHupoBKa OJJHOMEPHOTO MAaCCHBA.
[IpocThie METOIBI COPTHPOBKH.
[IpakTuueckas padora no teme "[Ipocteie
METO/Ibl COPTUPOBKH MaccuBa'
CoprupoBka cnusiHueM. beictpas
COPTHPOBKA MaccHBa (AJITOPUTM
QuickSort). [TpakTrueckas padboTa 1mo Teme
"BricTpas copTupoBka Mmaccupa”
JIBOMYHBIN [TOUCK B OTCOPTUPOBAHHOM
Mmaccuse. [IpakTuueckas padora no reme
" JIBOMYHBIA MOUCK"

JIByMepHBIE MAaCCUBBI (MATPHUIIBI)
AnropuT™MBbI 00pabOTKH MaTpPHIL
Pemienue 3a1a4 aHanu3a JaHHBIX
KonTponbhas pabora no teme
"ANrOpuTMBI U IpOrpaMMupoBaHue"
CpenctBa TEKCTOBOTO IpoLeccopa
KomneroTrepHas BEpCTKa TEKCTA
[IpakTuyeckas pabora no Teme "BépcTka
JOKYMEHTOB C MaTeMaTHYECKUMU
bopmynamu"

0.5

0.5

0.5

0.5
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124

125

126

WNHcTpyMeHTHI pelieH3upoBaHus

[IpakTuyeckas pabora 1o Teme
"MHOrocTpaHu4HbIE TOKYMEHTHI"

O6maunbie cepBuckl. KomnektuBHas
pabota ¢ ntokymeHTamu. [IpakTiuueckas
pabota no Teme "KomnnexktuBHas paboTa ¢
JOKyMeHTaMu"

Ananus nangelxX. bospme naHHaeie
MarmmwunaHOe 00yueHue

AHaH3 TaHHBIX C TTIOMOIIIBIO 3JICKTPOHHBIX
TaOJINLI

[IpakTuueckas pabora no teme "AHanus
JAHHBIX C IOMOIIBIO AIEKTPOHHBIX
Tadau"

[Moctpoenue rpadukoB GpyHKIHA.
[IpakTnueckas pabora o Teme
"HarnsigHoe npeacraBieHue pe3yibTaToB
CTaTUCTHYECKOU 00PaOOTKHU JTaHHBIX B
BUJIE TMarpaMM CpPeACTBaMH PEIaKTopa
IEKTPOHHBIX Ta0IHL"

JInauu tpenna. Ilpaktuueckas padota no
teme "[logOop nuHMM TpeH.a,
MpOrHO3upoBaHue"

[Mon6op mapametpa. [IpakTrueckas paborta
1o TeMe "UuciieHHOe pellleHne ypaBHEHU N
C TIOMOIIIBIO TTOI00pa mapamerpa”
OnTuMu3zanus Kak NOMCK HAUJTy4Ilero
peleHus B 3aJaHHbIX YCIOBHUSAX.

0.5

0.5

0.5

0.5

0.5
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128

129

130

131

132

133

134

135
136

[IpakTrueckas pabora o teme "Pemenue
3a1a4 ONTUMH3ALUHU C ITOMOIILIO
ANEKTPOHHBIX Tabmui"

KonTponbhas pabora no teme
"UndopmanronHbie TeXHONIOTUU"

IloBTOpeHue u cucreMaTH3alnus MaTepuana
3a kypc 10 kiacca

IloBTOpeHue u cucremaTu3anys MaTepuana
3a kypc 10 kmacca

[ToBTOpEHME M CUCTEMAaTH3AIUS MaTepralia
3a kype 10 xmacca

IloBTOpeHue u cucreMaTH3alnus MaTepuana
3a kypc 10 kiacca

[ToBTOpEHME U cucTEMaTH3AIMs MaTepralia
3a kypc 10 knacca

[ToBTOpEHME M CUCTEMATH3AITUS MaTepralia
3a kype 10 xmacca

IloBTOpeHue u cucreMaTH3alnus MaTepuana
3a kypc 10 kiacca

Kontponbras padota 3a kypc 10 kmacca

AHanm3 KOHTPOJILHON pabOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

21.5



11 KIIACC

Ne
n/n

10

11

Tema ypoka

KonnuectBo napopmariu
AJNTOPUTMBI CXKATHS TAHHBIX
Anroputm Xaddmana

[TpakTrueckas padota o teme "Cxxarue
JAHHBIX C TOMOUIBIO AITOPUTMA
Xapdmana"

Anroputm LZW

AJ'IFOpI/ITMBI CKaTusA JAHHBIX C ITIOTCPSIMHU.

ITpakTuyeckas padora no Teme "Coxatue

JaHHbIX ¢ otepsamu (anroputMsl JPEG,
MP3)"

CkopocTb nepeiauu JaHHBIX
[TomexoycToi4YnBBIE KOIBI
[IpakTudeckas pabota Mo Teme
"[TomexoycroitunBbie KOabI"

Cuctembl. KOMITIOHEHTBI CHCTEMBI U UX
B3auMozeiicTBue. CucteMHsbiid 3HPexT.

VYrpasnenue kak HHHOPMAITUOHHBIN
nporecc. OOpaTHas CBs3b
KonTponbnas padbota no teme
"Undopmanus u nHGOpMaITHOHHBIE
npouecch”

KoanuyecTBO 4acos

Bcero

KonTpoabubie
padoThI

IIpakTHyeckne
padoThI

0.5

Jlara
U3y4eHUs

DJIeKTPOHHBbIE
uugposbie
o0pa3oBaTe/bHbIE

pecypcebl
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17

18

19

20

21

22

23
24

25

26
27

Mogaenu u MOJETMpOBaHKE

I'pader

Pemenue 3anau ¢ momouisio rpadoB
HepeBbs

OCHOBBI TEOPUHU UTP

[TpakTuyeckas padora no Teme "[lonck
BBIUTPBIIITHOM CTPATETHH B UTPE C TIOTHOM
uHpopmanuen"

CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA
[TpakTnueckas padota o Teme "CpeacTra
HCKYCCTBEHHOI'O MHTEJIEKTa"
Konrponsnas pabora o Teme
"MopnenupoBanue"”

dopmannzanys NOHATHS aITOPUTMA.
Mammuza TrropuHra Kak yHuBepcalbHas
Mozeinb BeluuciaeHui. Tesuc Yépua—
Trropunra

[TpakTrueckas paboTa o Teme
"CocraBieHue MPOCTOM MPOrpaMmsl AJIs
MaiuHbl Teropunra"

Mammna [Tocta
Hopmanensbie anropudmel MapkoBa

ANTOPUTMUYECKH HEpa3peITUMBbIC 3aa4H.
3amavya octaHoBa. HeBO3MOKHOCTE
aBTOMATUYECKOU OTJIAJKU IPOrpaMMm

CI10KHOCTH BBIYUCIICHHUHI

ITouck MMPOCTBIX YHUCCJI B 3aJIaHHOM
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29

30

31

32

33

34

35

36

37

JIMaIa3oHe ¢ TIOMOIIBIO allrTOpUTMa
«pemeto DpartocheHa»

[Tpaktuyeckas padora no Teme "[lonck
MIPOCTBIX YKCEN B 33/1aHHOM JlhanazoHe"

MHoropaspsiiHble Lieble Yucia, 3a/1a4un
JUTMHHON apu(pMETUKH

[TpakTrueckas paboTa o Teme
"Peannzanus BLIYUCIEHUI C
MHOT'Opa3psIHbIMU YHCIaMu"

CrnoBapu (accolMaTuBHbBIE MACCHUBHI,
0oTOOpaXkeHwus1). XOII-TaOJIUIIBI.
[TocTpoenwue andaBUTHO-4aCTOTHOTO
CJIOBapsl IS 33/IaHHOTO TEKCTa

[TpakTuyeckas pabora o Teme
"TTocTpoeHne andaBUTHO-4aCTOTHOTO
cJIoBaps 1S 33JaHHOTO TeKCcTa"

AHanu3 TeKcTa Ha €CTECTBEHHOM SI3BIKE.
Brigenenne nocienoBaTeILHOCTEH 110
mabnony. PerynspHbie BeIpaKeHUS.
YacToTHBIN aHAIN3

[TpakTuueckas pabora no teme "AHanus
TEKCTa Ha €CTECTBEHHOM sI3bIKe"

Crexu. AHanu3 npaBUILHOCTH CKOOOYHOTO

BBIPAYKCHUS

Brruucnenue apugmernyeckoro
BBIPA)KCHUSI, 3aIIMCAHHOTO B TIOCTQHUKCHOMN
dbopme

[TpakTHueckas paboTa mo Teme



38

39

40

41

42

43

44

45

"Brruncnenue apuMeTHIECKOTO
BBIPQXKEHUS, 3aIIMCAHHOTO B TOCT(OUKCHOMN
dbopme"

Ouepenu. Mcnionb3oBanue ouepenu Ais
BPEMEHHOT'0 XpaHEHUs JaHHBIX

[IpakTryeckas pabora 1o Teme
"Ucnonws3oBanue ouepenu"”

HepeBbs. Peanuszanus aepesa ¢ mOMOIIBIO
CCBUIOYHBIX CTPYKTYD. J[Bon4HbIC
(bunapnsie) nepesbs. [locTpoenue nepesa
IS 3aJTAHHOTO apU(PMETHUECKOTO
BBIPKCHUS

[TpakTrueckas pabota o Teme
"Hcnonp30BaHue 1€pEBbEB AJIA
BBIYHCTICHUS apu(METUIECKUX
BBIpaKEHUI"

PexypcuBHBIE anropuT™MBI 00X0/1a JepeBa.
Hcnonp30Banue CTEKa U OUEPEaH IS
o0xoja nepena

PexypcuBHBIE anropuTMbl 00X0/1a AepeBa.
Hcnonp3oBaHue cTeka M O4epeu Jlst
obxona aepesa

Anroputwmsl Ha rpadax. [loctpoenune
MUHHMAaJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPHEHTUPOBAHHOTO rpada

O6xox rpada B rimyouny. O6xon rpada B
HIAPHUHY
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54
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56

KonnuecTBO pa3auyHbIX MyTel MEXIY
BEPIIMHAMU OPUEHTUPOBAHHOTO
aIKINYecKkoro rpaga

Asroput™m JI€HKCTPBI.

[IpakTuyeckas paborta o Teme
"Bolunciienue 1IuHbI KpaT4ailiero myTH
MEX]y BepIIMHaMHU rpada (anroputm
HeiikcTpsr)”

Anroput™ ®noiga—Yopamuia

3agauu, peraemMbie ¢ TOMOIIBIO
ANHAMHUYCCKOI'O IMpOrpaMMUpOBaHUs:
BBIUUCIICHUE PEKYPCUBHBIX ()yHKIIHIA

[TpakTuyeckas pabora o Teme
"BbIuncienue peKypcUBHBIX (DYHKIUH C
MIOMOUIbIO0 AMHAMUYECKOTO
IporpaMMUpoBaHus”

3anauy, pemaeMble ¢ MOMOIIBIO
JUHAMHAYECKOI0 IPOrPaMMHUPOBAHUS:
MOACYET KOJIUYECTBA BAPUAHTOB

[TpakTrueckas padota o teme "[lomcuér
KOJIMYECTBA BAPHAHTOB C TTOMOIIBIO
JUHAMHYECKOTO MporpaMMupoBaHus"

3agayu, perraeMplie ¢ TOMOIIIbIO
JTUHAMHAYECKOTO MMPOTPAMMHUPOBAHUS:
3a1a4d ONTUMU3AIIA

Kontponbnas padota o teme "AAropuTMbI

U CTPYKTYpbI JaHHBIX"

ITonstue o napagurmax
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nporpamMmmupoBanusi. O630p S3bIKOB
MIPOrPaMMUPOBAHUS

[TousTHe 06 00BEKTHO-OPUEHTHPOBAHHOM
IPOTPaMMHUPOBAHUH

O0BexThI U Knaccel. CBOMCTBA U METObI
00BEKTOB

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIINA3

[TpakTudeckas pabora Mo Teme

"M cnoabp30BaHUE TOTOBBIX KJIACCOB B
nporpamme"

Pa3paboTka nmporpamMm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOAX0/1a

[TpakTuaeckas padora "Pa3paborka
MPOCTOM MPOTPaMMBI C HCITOITB30BAaHHEM
KJ1IaccoB"

Wukancymsimus. [Ipaktudeckas padora mo
teMe "Pa3paboTka kinacca, HCHOIb3YIOIIETO
WHKanCyJsiuo"

Hacnenosanwue. [Tomumopduzm
[TpakTrueckas paboTa o Teme
"Pa3paboTka repapxuu Ki1accoB"

Cpensl OBICTPOI pa3pabOTKH MPOTPaMM.
[IpoektupoBanue nurepdeiica
10JIb30BATENS

[TpoexTrpoBanue uHTepdeiica
MOJIb30BATENsS

Vcnonb30BaHue rOTOBBIX yNPaBIIEMbIX
3JIEMEHTOB JIJIs TIOCTPOEHUs UHTepdelica

0.5
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[TpakTrueckas pabota o Teme
"Pa3paboTka mporpamMmsl ¢ TpaguaecKumM
untepdeiicom”

N3yueHnne BTOPOro si3pIka
MIPOTPaMMHUPOBAHUS

N3yueHne BTOPOro s3bIka
IIPOrpaMMHUPOBAHUS

Kontponbnas padota mo Teme "OCHOBBI
00BEKTHO-OPUEHTUPOBAHHOTO
porpaMMupoBaHus"

Oranbl KOMIIBIOTEPHO-MaTEMaTHYECKOTO

MOJCIINPOBAHUA

Jluckperusanus Ipyu MaTeMaTU4eCKOM

MOJCIMPOBAHUN HCIIPCPLIBHLIX IMMPOLECCOB.

MoaenupoBaHH€e IBUKEHHUS

[IpakTudeckas paboTa Mo Teme
"MopaenupoBaHue qBUKEHUA"

MonenrpoBaHue OMOIOTUIECKUX CUCTEM.
[TpakTrueckas paboTa o Teme
"MopaenupoBaHrue OMOJIOTHYECKUX CHCTEM"

MatemaTnueckue MoJIeIN B SKOHOMHUKE.
BoruncnuTenbHble 3KCIEPUMEHTHI €
MOJEIISIMU

BepositHocTHBIE MOAenu. [IpakTueckas
pabota no Teme "MMuTanimoHHOE
MOJIETTUPOBAHUE C TOMOIIBI0 METO/1a
MomnTe-Kapno"

KOMHBI-OTepHOG MOZACIINPOBAHUC CUCTEM

0.5

0.5
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yIpaBJeHUs

O6paboTka pe3yabTaTOB SKCIIEPUMEHTA
Tabnuunble (pensuoOHHBIC) 0a3bl JAaHHBIX
[Touck, copTupoBKa U GUIBTPALIUSL
JaHHBIX. 3alpOChl HAa BBIOOPKY JAAHHBIX.
3anpocsl ¢ mapameTpaMu. Beruncisiembie
OJIS B 3arpocax

[TpakTuyeckas padora no Teme "Pabora ¢

rotoBoii 0a3zoi faHHBIX"

Mmuororabiangabsie 0a3bl JaHHBIX. TUIIBI
CBs3ei Mexay Tabnauiamu. BaemrHuit
KiIr04. [{eocTHOCTE 0a3hl TaHHBIX

[IpakTyeckas paborta 1o Teme
"Pa3paboTka MHOTOTaOIMYHOM Oa3bI
TAHHBIX"

3ampockl K MHOTOTA0IMYHBIM 0a3aM
JTAHHBIX

IIpakTryeckas pabota o Teme "3anpockl K
MHOTOTa0IMYHOM 0a3e JaHHBIX"

S3bIk ynpaBieHust naHabiMu SQL
[TpakTudeckas pabora 1o Teme
"VrpaBieHre JaHHBIMU C IIOMOMIBIO SI3bIKa
SQL"

Hepensunonnsie 6a3bl JaHHBIX.
DKCHEPTHBIE CUCTEMBbI

Kontponbnas padota o teme "basb
TAHHBIX"

HNHTepHeT-nIpuiIoKEeHUS



[TonsiTe 0 cepBEepHOM U KIIMEHTCKOU
93 JacTdax canTa. TeXHOIOrusa «KIUEHT —
cepBep», €€ JOCTOMHCTBA U HEOCTAaTKU

94 OcHoBo sa361ka HTML

ITpakTryeckas padora no teme "Co3nanue

95 .
TEKCTOBOU BeO-CTpaHUIIbI"

96 OcHoBgsl s13p1ka HTML

97 OcHoBgsl s13p1ka HTML
[TpakTrueckas padora o teme "Co3nanue

08 BEO-CTpaHUIIbI, BKITIOYAIOIEH
MYJIbTUMEIUIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BU/IE0)"

99 OcHoBbI KackaaHBIX TabmuIl ctuieit (CSS)
[TpakTudeckas pabora Mo Teme

100 "O¢opmiieHre CTPAHUIIBI C TOMOIIBIO
KaCKaaHbBIX TaOur cTuiei”

101 Cuenapuu Ha si3pike JavaScript

102 Cuenapuu Ha s3bike JavaScript

103 ®opmbl Ha BEO-CTpaHULIE

104 [TpakTudeckas padora o Teme "O6paboTka
JTaHHBIX hopm"

105 Pa3memenue Be6-caiiToB. Ycimyra
XOCTHHTIa. 3arpy3ka ¢aiiioB Ha caiT

106 Kontponbnas padota mo teme "Be6-caiiTor"
Kanpuposanue. Mcnpasnenue

107 nepcnektussl. ['uctorpamma. Koppeknus

YPOBHEM, KOPPEKLIMS LIBETA.
OO6eciBeunBaHKE MIBETHBIX N300PKCHHI
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Brox n3o0pakeHuit ¢ HCTIOIB30BaHUEM
pa3IUYHBIX HUPPOBBIX YCTPOUCTB.
[TpakTryeckas padota no Teme "O6paboTka
uppoBbIx poTorpaduii”

Peryms. PaboTa ¢ o6mactsimu. OUIbTPHI
[TpakTrueckas padora o reme "Perymin
nrudposbix Gororpaduit”

MHorocnoitabie n300paxxeHus. TeKCTOBbIe
ciou. Macka cios. Kanansl. Coxpanenue
BbI/IEJIEHHOW 00JacTH

[TpakTHueckas paboTa mo Teme
"MHorocnoitabie n300paxxeHus"

[ToaroroBka uiIrocTparuii 1 Be0-calToB.
[TpakTryeckas paborta o Teme

" AHUMUPOBaHHbIE U300pakeHus"
Bexkropnas rpaduka. Bekropuzamms
PacTpOBBIX U300PAKCHUIA

[TpakTudeckas pabora o Teme "BexTopHas
rpaduxa"

ITpyHIMIIBI TOCTPOEHUS U PENAKTUPOBAHUS
TPEXMEPHBIX MOJENEH

[Ipaktrgeckast pabora o Teme "Co3nanue
MPOCTBIX TPEXMEPHBIX MoAeei"
Cerounble Moaenu. Marepuaibl
[TpakTrueckas padota o teme "CeTouHbIC
monaenn"

MopenupoBaHue HCTOUHUKOB OCBEILICHMUS.
Kameps!
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134

[TpakTrueckas pabota o Teme
"Pennepunr"

AnnutuBHbIE TeXHOJOTUU (3D-ipUHTEPHI)

[ToHsiTHE O BUPTYaIbHOM PEaTbHOCTH U
JIOTIOJTHEHHOU pealbHOCTH

[ToBTOpEHME U cucTeMaTH3allMs MaTepuaia
3a kypc 11 knacca

IToBTOpPEHME U cUCTEMATHU3ALMs MaTepralla
3a kypc 11 kiacca

IToBTOpeHue u cucremaTu3anus MaTepuana
3a kypc 11 kmacca

[ToBTOpEHME U CUCTEMATH3AIlMS MaTepralia
3a kypce 11 kimacca

IToBTOpPEHME U cUCTEMATHU3ALMs MaTepralla
3a kypc 11 kiacca

IToBTOpeHue u cucremaTu3anus MaTepuana
3a kypc 11 kmacca

[ToBTOpEHME U CUCTEMAaTH3AIIMS MaTepralia
3a kypce 11 kmacca

IToBTOpeHue u cucremMaTH3anus MaTepuana
3a kypc 11 kiacca

IToBTOpeHue u cucremaTH3anus MaTepuana
3a kypc 11 kmacca

[ToBTOpEHME U CUCTEMATH3AIIMS MaTepralia
3a kypce 11 kmacca

IToBTOpeHue u cucremaTH3anus MaTepuana
3a kypc 11 kiacca

[ToBTOpEHME U cucTeMaTH3allMs MaTepraia



3a kypc 11 knacca
135 Konrponsnas pabdora 3a kypc 11 kmacca
136 AHanM3 KOHTPOJIBHOU PabOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

136

36.5



IMPOBEPSIEMBIE HA EI'D IO MH®OPMATHUKE TPEBOBAHHUS K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOH OBPA3OBATEJIBHON
IMPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3SOBAHUS

Kon
NpoBepseMoOro
TpeOoOBaHUSA

1.

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

IIpoBepsieMmble TPeOGOBaHMS K MPEAMETHBIM Pe3yJbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbI CpeHero 0011ero
o0pa3oBaHus

3nams (nonumams)

[ToHnMaHNe OCHOBHBIX HPUHIMIIOB YCTPOMCTBA M (PYHKIIMOHUPOBAHHS
COBPEMEHHBIX CTAllMOHAPHBIX M MOOMJIBHBIX KOMIIBIOTEPOB; TEHACHIUIM
pa3BUTHsI KOMIBIOTEPHBIX TEXHOJOIMH; BJIaJICHUE HaBBIKAMH DPAOOTHI C
ONEPALMOHHBIMU CHCTEMAMM M OCHOBHBIMH BHJAMHM IIPOIPAMMHOIO
oOecrieyeHus JUIsI  pEIICHUs y4eOHBIX 3aJad 1O  BbIOpaHHOM

crnenuaian3anuun

Hanuuue HpeI[CTaBJ'IeHI/Iﬁ 0 0a30BBIX IpUHOHUIIAX OpraHu3aluu U

(yHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETeH

[ToHuMaHue OCHOBHBIX MPHUHIMIIOB JAWCKPETH3AIUU DPa3IHYHBIX BUIOB
uHpopMaLuu

[Tonumanue 0a30BBIX aIrOPUTMOB OOpPaOOTKM YHCIOBOW W TEKCTOBOM
uHpOpMaIMK (3aUCh YHCEJ B TO3UIMOHHOW CHCTEME CUHWCICHHS,
JIETUMOCTD LIEJBIX YHCENT, HaX0XKICHHE BCEX MPOCTHIX YHCEN B 33JaHHOM
nuanazoHe; 00pa0oTKa MHOTOPa3pSAAHBIX — IENBIX  YHCET; aHaJW3

CHUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB TIOUCKA U COPTHPOBKH

3HaHue (YHKIMOHAJIbHBIE BO3MOXKHOCTH HWHCTPYMEHTAIBHBIX CPEACTB
cpenabl pa3paboTKu

Bnanenue OCHOBHBIMU CBeleHUSIMH O 0a3aX IaHHBIX, MX CTPYKTYpe,

CpeacTBax CO3/IaHus U PaOdOTHI C HUIMHU

[ToHrMaHue BO3MOKHOCTEN M OTPAaHUYECHUN TEXHOJOTMH UCKYCCTBEHHOIO
UHTEJJIEKTa B PA3IMYHBIX O0NACTAX; HaJIW4YMe TMpeACcTaBlIeHUN 00
UCTOJb30BAaHUU  HMH(MOPMAIMOHHBIX  TEXHOJOTMA B pa3iM4yHBIX

npodeccroHanbHbIX chepax

BianeHne TeopeTMYECKMM ammapaToM, IIO3BOJISIOIIUM OCYLIECTBIIATH
MIPEACTABICHUE 3aJAHHOIO0 HATypaJLHOIO YMCJIa B PA3JIMYHBIX CUCTEMax
CUMCIICHUS; BBINOJHATH NPeoOpa3oBaHUS JIOTMYECKMX BBbIPAKEHUIA,
WCTIONB3Ys 3aKOHBI aNreOphl JIOTUKHU; ONPENEeNATh KPaTYallllnid MyTh BO
B3BEIICHHOM rpade © KOJIWYECTBO IMyTeHd MEXAYy BEpIIMHAMHU

OPHUCHTHPOBAHHOT'O alTUKIIMICCKOT'O rpa(l)a

Ymemo
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2.2
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24

2.5

2.6

2.7

2.8

2.9

YMeHue HCnonb30BaTh KOMIIBIOTEPHO-MAaTEMaTHUECKHE MOJAETH  JUIs
aHanmm3a 00BEKTOB M IMPOLECCOB: (hOPMYyIHUPOBATH IETb MOJICIUPOBAHMUS,
BBITIONHATh AHAIHU3 PE3YJIbTATOB, MOJYYCHHBIX B XOAE MOJICIHPOBAHWS,
OLICHUBATh aJICKBAaTHOCTh MOJEIU MOJCIUPYEMOMY OOBEKTYy WIH

MIPOLIECCY; MPEACTABIAThH PE3yIbTaThl MOJAECIUPOBAHMS B HATJISTHOM BHJIE

YMenne Kki1accM(UIMPOBATH OCHOBHBIC 3a/layd  aHAW3a JIaHHBIX
(mporHO3MpOBaHHKE, Kiaccuukanus, KJIaCTepH3aIIHs, aHamN3
OTKHOHGHHﬁ); IIOHUMAThb NOCJICAOBATCIBHOCTL PCHICHHUA 3a/la4 aHaJln3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYHUCTKA U OIICHKA KAa4eCTBa JaHHBIX,
BBIOOp ¥ (WJM) TIOCTPOCHHWE MOJENH, TpeoOpa3oBaHUE JTaHHBIX,

BU3yaJIM3allvd JaHHBIX, HHTCPIIPETAINA PE3YJIbTAaTOB

YMenue onpenensatb HHOOPMAITMOHHBIM 00bEM TEKCTOBBIX, IrpadUUECKUX
1 3BYKOBBIX JAHHBIX IPH 3aJaHHBIX IMapaMeTpax ANCKPCTHU3alN. VYMmenne
OTPENACNATh CPEIHIOK CKOPOCTh IMepelayd  JaHHBIX, OIICHUBATH
W3MCHCHHE BPEMEHHU TMepelayd NpH HW3MEHCHHH WH(POPMAIMOHHOTO

00BbEMA TaHHBIX U XapaKTePUCTUK KaHaja CBSI3U

YMeHue CTpouTh KOJA, OOECHeurBaIOIIMN HAUMEHBIIYI0O BO3MOXKHYIO

CPEIHIOI0 JUIMHY COOOILEHUS IPU U3BECTHOM YaCTOTE CUMBOJIOB

YMeHue uChnoiap30BaTh MPU PENICHWHM 3a7ad CBOMCTBA IMO3UIIMOHHOU
3a1IuCcu 4ucCell, aJIFopI/ITMBI HOCTpOCHI/IH 3alIUCHU 4YHucCJia B HOSHHI/IOHHOﬁ
CUCTCMEC CUHCIICHHUSA C 3alaHHBIM OCHOBAHHUEM H HOCTpOeHI/ISI yuciaa 110
CTpOKe, cojepiKallei 3amuch ATOr0 4YHCiIa B TO3UIIMOHHOM CHUCTeMe
CUMCJICHHSI C  3aJlaHHBIM  OCHOBAaHMEM; yMEHHUE  BBITIOJHITH

apn(bMeTqucm/Ie ornecpanyru B IO3UIIUOHHBIX CUCTCMAX CHUCICHUA

YMeHHe CTpPOWTh JIOTHUYECKOE BBIPAKEHHE B JAM3BIOHKTUBHOW W
KOHBIOHKTUBHOM  HOpMalbHBIX ¢opMax 1O 3aJaHHOM  Tabiuie
UCTUHHOCTH; HCCIIEAOBaTh  OOJIACTh WCTUHHOCTH  BBICKAa3bIBAHM,

COJIeprKalIero nepeMeHHbIe; peliaTh HECI0KHbIE IOTHYECKUE YPaBHEHUS

YMeHue pemarh alropuTMHYECKUE 3aJaud, CBSI3aHHBIE C aAHAJIU30M
rpadoB (3ama4M MOCTPOEHHUS ONTHUMAIBHOTO MyTH MEXIY BEpIIMHAMHU
rpada, OmpeneNeHns] KOJIMUECTBA PA3IUYHBIX IMyTeH MEXAY BEpIIMHAMHU

OPUEHTHUPOBAHHOTO ALUKINYECKOTO rpada)

YMeHHe UCIIONb30BaTh AEPEBb IIPU AHAIU3E U ITIOCTPOCHUH KOJOB U IS
NPEACTaBICHUS apU()METHUECKUX BBIPAKEHUH, NpPU PpEIICHUH 3a/1ad
IIOMCKAa U COPTUPOBKH; YMEHHE CTPOUTH JEPEBO WIPHI IO 3aJaHHOMY
aIropuT™My; pa3pabaThiBaTh U OOOCHOBBIBATH BBIUIPBIIIHYIO CTPATETUIO

UTPBI

YMmenue AHAJIM3UPOBATHL AJITOPUTMBI C  HUCIIOJB30BAHHUEM Ta6J'[I/IH



2.10

2.11

2.12

2.13

TPACCUPOBKH; OIpEAeNsaTh 0€3 UCIHOIb30BaHUS KOMIIbIOTEpA Pe3yiIbTaThl
BBITIOJTHEHUST HECJIOKHBIX MPOTPAaMM, BKJIIOYAIONINX ITUKIIbI, BETBICHUS U

noamporpamMmel, IpH 3aJaHHBIX UCXOAHBIX JaHHBIX

YMeHue Ompenenarh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX
aNIrOpUTMOB (CyMMHpOBAHHE AJIEMEHTOB MAacCHBa, COPTHPOBKA MAacCHBa,
nepeOopHbIe aNrOPUTMbI, JIBOMYHBIM MMOMCK) U MNPHUBOJUTH MPUMEPHI

HCCKOJIbKUX aJITOPUTMOB pa3H01‘/’1 CJIOKHOCTHU IJId pCIICHUA OI[HOﬁ 3aga4uun

BraneHwe yHUBEpPCAIBHBIM  SI3BIKOM  IPOIPAMMHPOBAHHS — BBICOKOTO
ypoBas (ITackans, Python, Java, C++, C#), npencraBineHusiMu 0 6a30BBIX
TUIIAX OAHHBIX U CprKTyan JaHHBbIX, YMGHI/IG HCIIOJIBb30BATH OCHOBHBLIC
YIOPaBJISAIONME  KOHCTPYKIIMM;  yYMEHHE  OCYIICCTBISATh  aHAJN3
MPEJIOKEHHOW ~ MPOTPaMMBI:  ONPEACIATh  Pe3yJbTaThl  pabOTHI
HpOFpaMMBI HpI/I 3aJaHHbIX HMCXOJHBIX HJAaHHBIX; OHpeIleJ'ISITI), HpI/I KaKHnXx
HNCXOIHBIX JAHHBIX BO3MOXHO HOJIyLIeHI/IC yK333HHBIX pe3yHBTaTOB;
BBISIBJISITH  JIAHHBIE, KOTOPBIE MOTYT TIPUBECTH K OINMOKE B paboTe
MporpaMMbl;  (QOpPMYJIMpOBaTH  MPEIJIOKEHUS MO YIYUYIICHHIO

IIPOrpaMMHOTO KOJ1a

YMeHue peanu3oBbIBATH Ha  BBIOPAHHOM JUISI  HM3YYCHHUS  SI3BIKE
nporpaMmmupoBanus Beicokoro ypoBHs (ITackans, Python, Java, C++, C#)
TUTIOBBIE aITOPUTMBI 00PAOOTKH YKCEN, YUCIOBBIX MOCIEA0BATEIHHOCTEN
W MacCHUBOB: TMpEJACTaBlIeHHWE 4YHclIa B BHIE Habopa MPOCTHIX
COMHOKHUTENCH; HaX0XKIECHHE MaKCUMAJIbHOW (MHHUMAIBHOW) IHQPHI
HATYpaJIbHOTO YHCIIA, 3aIMCAHHOTO B CHUCTEME CUUCIICHHSI C OCHOBAHUEM,
He mpesblmarommM 10; BeuUCIeHHE OOOOIIEHHBIX XapaKTEPUCTUK
JJIEMEHTOB MAacCuMBa WJIM YHCJIOBOM IMOCIEIOBATEILHOCTH (CYMMBI,
MPOM3BECHUS  CPEOHETr0  apu(PMETHYEeCKOro, MHHHMAJIBLHOTO U
MaKCHMAaJbHOTO JJIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YIAOBIETBOPSIOMINX
3alaHHOMY YCJOBHIO); COPTHUPOBKY D3JIE€MEHTOB MAacCHBa; YMEHHUE
WCIIOJIb30BaTh B MporpamMmax JaHHbIE pa3IUYHbIX THUIIOB C Y4ETOM
OTpaHWYCHUIN HA JHMANa30H WX BO3MOXHBIX 3HAUCHWH, MPUMCHSITH IPH
pelIeHny 3a7ad CTPYKTYPhI JAHHBIX (CIHCKH, CIOBAapH, CTEKH, OUYEPEIH,
JIEpeBbsl); MPUMEHATh CTaHJAPTHBIE U COOCTBEHHBIE MOANPOTPAMMSBI IS
00pabOTKN YHMCIIOBBIX JAaHHBIX M CUMBOJIBHBIX CTPOK; MCIOJIb30BaTh MpU
pa3paboTke mporpaMm OMOIMOTEKU TOIMPOTrpaMM; YMEHHE UCIIOJIh30BATh
CPEeIICTBA OTIAJKH MPOTPAMM B CpPE/ie MPOrPAMMUPOBAHUS

YMeHue  WCMONb30BaTh  JJEKTPOHHBIE  TAaOMUIBI IS aHaju3a,
Mpe/cTaBiIeHus] U OOpaOOTKM NaHHBIX (BKJIIOYAs BHIOOP ONTHMAIBLHOTO

pelieHus, noadop JWHUM TPEHJa, peuIeHHe 3ajad MPOTHO3UPOBAHUSA);



2.14

yMEHHE UCIOJIb30BaTh TaOMW4YHbIC (pEJSIIMOHHBIE) 0a3bl JaHHBIX U

CIIPaBOYHBIC CHUCTCMbI

YMeHue opraHu3oBBIBaTh JIMYHOE WH(POPMALMOHHOE IPOCTPAHCTBO C
UCTOJB30BAHUEM  PAa3NUYHBIX  CPEACTB  IU(PPOBBIX  TEXHOJIOTHIA;
MIOHMMaHHE BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB T'OCYIAPCTBEHHBIX

yCIIyT, MUGPOBBIX 00pa30BaTEIbLHBIX CEPBUCOB



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
1HO UH®OPMATHUKE

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

23

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

udposasi rpaMOTHOCTH

OcCHOBHBIE TCHICHIIMHU Pa3BUTHsI KOMIIBIOTEPHBIX TEXHOJIOTHH. [1apamiensHble
BBIYUCIIEHUS. MHOTONpoLeccopHbIe CUCTEMBI. Pactipenei€éHHbIe

BBIYHCITUTEIILHBIE CUCTEMBI U 00pab0TKa OOIBINNX TaHHBIX

[IpuHIMIIBI TOCTPOCHUS W AamMapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBbie mnportokosnbl. Cerb HWMHrepHer. Agppecanus B cetu VHTepHeT.
[Iporokonsl creka TCP/IP. Cuctema nomennsix uMméEH. Pa3znenenue IP-cetu Ha

IOJICETH C IOMOIIBI0 MacOK IOACETEN

QaiinoBas cuctema. Ilouck B daitnosoii cucreme. [IpuHIUIBI pa3MenieHUs U
MMEHOBaHMS (aiaoB B monroBpeMeHHoW mnamstu. [1laGmoHbl mis omumcaHus
rpynn ¢aition

CkopocTh mepenayd  JAaHHBIX. 3aBUCUMOCTh  BpPEMEHM NepeJaud  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHaa CBSI3U

HIudpoBanne manHbix. CUMMeETpUYHbIE U HecuMMeTpuuHble mmdpsl. [ndpsr
npoctoii 3amensl. ludp Llesaps. Hlupp Bmwxenepa. Anroput™m mudpoBaHUs
RSA

Kozpl, mo3Bonsiomue 0OHapyKUBaTh U UCIIPABISTH OMIMOKH, BOSHUKAIOIINE TPU
nepenayve nanHbiX. Paccrosane Xammunra. KonupoBanue ¢ moBTopeHHEeM OUTOB.

Koawsl XoMmMmuHra
TeopeTnueckne 0CHOBBI HHPOPMATHKU

JlBouyHoe  KoaMpoBaHME. PaBHOMEpHbIE M HEpaBHOMEpHBIE  KOBI.
JlexonyupoBaHue COOOIIEHUH, 3alIMCAaHHBIX C MIOMOILbI0O HEPABHOMEPHBIX KOJOB.
Ycenosue ®ano. IlocTpoeHre ONHO3HAYHO NEKOAUPYEMBIX KOJOB C IOMOIIBIO
nepesa

Teopernueckne nNOAXOAbI K OLEHKE KoiaudecTBa HH(opMaruu. Eaunuisi
U3MEpeHus: KoiauuecTBa MHGpopMmanuu. AinpaBUTHBII MOAXOJ K OIEHKE
Konn4yecTBa MHQPOpPMANWU. 3aKOH aATUTHBHOCTH UHpopMmanuu. Dopmyrna

Xaprmu. Uadopmanus u BepostHOCTh. Popmyia [llenHoHa

Cuctembl cuucnenus. Pa3épHyTas 3amuch ULETBIX MU JPOOHBIX YHCENl B
MO3UIIMOHHON cHucTemMe cuucieHns. CBOMCTBAa MO3MIIMOHHOM 3aIllMCH YHCHA:
KOJMYECTBO IU(p B 3aMUCH, MPU3HAK JIETUMOCTH YUCIIa HA OCHOBAaHUE CHUCTEMBI
CUHUCIICHUSI. AJITOPUTM TIEPEBOJIA 1IEJO0r0 Yncia U3 P-u4HON CUCTEMBI CUMCIICHUS
B JICCATUYHYIO. AJIITOPUTM TiepeBo/ia KOHEYHOU P-muHOl npo0Ou B JIeCATHYHYIO.

AJNTOPUTM MEpeBOJa LIEJIOr0 YUCIa U3 JIECITHYHOM CHUCTEMbl CUUCIeHUsi B P-
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2.5

2.6

2.7

2.8

2.9

2.10

2.11

nunyto. IlepeBon KoHEUHOW necaTMuHOM 1podu B P-munyto. JIBomuHas,
BOCbMCpHUYHAA U ICCTHAAUATCPHUYHAA CUCTCMbI CHYHUCJICHUSA, CBA3b MCKIY HUMMU.

Apudmernueckue onepaniy B NO3UIMOHHBIX CHCTEMaX CUUCICHUS

Tpoanaﬂ YpPaBHOBCHICHHAA CUCTEMA CHUCIICHHA. I[BOI/I‘-IHO-,Z[GCHTI/I‘-IHaSI CHUCTCMA

CUMCJICHHUA

Konuposanue tekcroB. Koguposka ASCII. OnnoOGaiiTHbie KoaupoBku. CTanaapT
UNICODE. Komupoka UTF-8. Ompenenenue wuHGOpMALMOHHOTO 00BEMaA

TEKCTOBBIX COOOIIIEHUI

KonupoBanue nzobpakennii. OrieHka nHPOPMAIMOHHOTO 00bEéMa rpaduIecKuX
JAaHHBIX IPH 3aJaHHBIX pa3pClICHUN U FJIY61/IH€ KOOAUPOBAaHUA ILBCTA. HBCTOBBIC
monenu. KomupoBanue 3Byka. OueHka HH()OpPMAMOHHOTO 00BEMa 3BYKOBBIX

AAaHHBIX IPH 3aJIaHHBIX YaCTOTC AUCKPCTU3aIUU U PpA3PAAHOCTU KOAUPOBAHUA

Anrebpa noruku. [loHsTHe BbICKa3bIBaHMs. BrIcKa3piBaTenbHbIE (OPMEI
(npenukatel). KBaHTOpHI CyIIeCTBOBAHUS U BCEOOITHOCTH.

Jlornueckune omepanun. TaOauIkl MCTUHHOCTH. JIOTMYECKHE BBIPAKCHUSI.
Jlornueckue ToxaecTBa. JIornueckue onepainuu U onepauy HaJl MHOKECTBAMH.
3aKkoHBl anreOppl JIOTUKH. OKBHUBAJCHTHBIE MPEOOpa30oBaHUs JIOTHUECKUX
BbIpaxxeHH. Jlornueckue ypaBHEHHUS U CUCTEMBI ypPaBHEHUH.

Jlormueckue (yHKUMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHUYECKHX
(GYHKIHK OT KOTMYECTBA apTyMEHTOB.

Kanonnueckue OpMbI JOrMYECKUX BBIPAKEHHUIHA

COBepH_ICHHBIe AU3BIOHKTUBHBIC ~ KOHBIOHKTUBHBIC  HOPMAJILHLBIC (bOpMI:I,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6n1/1ue HCTHHHOCTH

Jlornueckne dJIE€MEHTHI B cocTaBe Kommbiorepa. Tpurrep. Cymmatop.
MHoropa3psanbiii cymmarop. Iloctpoenune cxeM Ha JOTMYECKHX 3JIEMEHTAax IO
3aIAaHHOMY JIOTHYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS I10

JIOTUYECKOI cCXeMe

Mogenu u wmopenupoBanue. llenun MoaenupoBaHusi. AJEKBATHOCTh MOJETH
MOJIEIUPYEMOMY O0BEKTY HIIU Tiporieccy. DopManu3aiius IpUKIaIHbIX 3a7a4.
HpeI[CTaBJICHI/IG peByHLTaTOB MOI[GHI/IpOBaHI/ISI B BUJC, YI[OGHOM JJI BOCHpI/ISITI/ISI

yenoBekoM. ['paduueckoe nmpeacTaBieHne JaHHBIX (CXeMBbl, TAOIUIIbL, TPadUKH).

[IpencraBinenue wenablx YWcen B NaMATH KommbioTepa. OrpaHHMYeHHOCTh
Jara3oHa 4YHMCeNl IPU OrPaHMYEHHWH KOJM4YecTBa paspanoB. llepenonnenue
paspsnHoOl ceTku. be33HakoBbie M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JIOTIOJTHUTEJIbHBIN KO/ OTPULIATENBHBIX YUCEIL.

[TobutoBeie moruyeckue omepanuu. Jloruueckuit, apudmernyeckui u
nukmueckuit  casurd.  [lludpoBanne ¢ MOMOIIBIO TMMOOUTOBOM  OIEpaIuu

wuckimouaroinee NJIN»
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2.13

2.14

2.15

2.16

3.1

3.2
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3.4

[IpencraBineHne BEIECTBEHHBIX YHCEI B MAMITH KOMIIBIOTEpA. 3HA4aIas 4acTb
U Nopsaok uMcna. JluamasoH 3HayeHWM BellecTBEHHbIX uyucesl. [IpoOiemsl
XPAaHECHMUS BEIECTBCHHBIX 4YHUCEN, CBSA3aHHBIE C OrPAaHUYCHUEM KOJIUYECTBA
pa3psaaoB. BelllonHEHue omnepanuil C BEIIECTBEHHBIMHM YHCJIaMM, HAaKOIUJICHHE

omunoOoK IIPU BBIYUCIICHUAX

I'padpr. OcHoBHBle TIOHATHA. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHll CMEXHOCTH, BECOBBIX MATpHI], CIHCKOB CMEXHOCTU. PerieHue
QITOPUTMUYECKUX 3a7ad, CBA3aHHBIX C aHajaum3oM rpadoB (mocTpoeHue
ONTHMAJBHOTO MyTH MEXIy BepIIMHaMH Trpada, ompeaesieHne KOoIMYecTBa
pPa3IMYHBIX IIyTEd MEXAy BEpIIMHAMU OPHUEHTUPOBAHHOIO AIMKINYECKOTO
rpaca)

HepeBws. bunapnoe nepeBo. JlepeBbss momcka. CmocoObl 00xoma Jepesa.
[IpencraBnenne apupMeTHYECKHX BBIpAXCHUN B BUIE AepeBa. Mcmomb3oBaHue

rpad)oB U AEPEBBEB MIPH OMHCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOIIETO MUPa

JIMCKpeTHBIE UTPHI IBYX UTPOKOB ¢ MOJIHON nHpopmanme. [loctpoenue aepesa
nepebopa BapuUaHTOB, ONMCAHUE CTPAaTErMd WIrpbl B TaOnM4HON (opme.

BoIurpsliiiinbeie ¥ IPOUTPHINIHBIE TO3UIUU. BRIUTPHIIIHbIE CTpaTerun

CpenctBa  HCKYCCTBEHHOTO  HWHTeNIeKkTa. MaeHTudukammss U TMOHCK
n300paxkeHui, pacro3HaBaHue jull. Mcrnonb3oBaHHEe METOI0B MCKYCCTBEHHOIO
MHTEJJIEKTa B 00yvaromx cucreMax. Mcnoias3oBaHne METOI0B UCKYCCTBEHHOTO

UHTEJUIeKTa B poOoToTexHuke. HTepHeT Bemiel. HeliponHbie cetn
ANTOpUTMBI U IPOTPAMMHUPOBAHUE

dopManusanus NoHATHA anropurma. MammHa ThIOpHHra Kak yHUBEpCaJbHas

MOJI€Ib BBIYMCICHUMN

OrneHka CIIO)KHOCTH BbIUMCIIEHUH. Bpemsi paGotel m 00BEM uUCHONB3yeMOH
naMsTH, HMX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OleHka
ACUMNTOTUYECKOW CIIOKHOCTH aJTOPUTMOB. AJITOPUTMBI MMOJMHOMHAIBHOMN
cnoxHoctd. IlepebopHbie anroputMmbl. [IpuMepsl pa3IUYHBIX  AITOPUTMOB

pelIeHns OIHOM 3aaui, KOTOPbIE UMEIOT Pa3INYHYIO CI0XKHOCTh

OmnpeneneHre BO3MOXKHBIX PE3yJNbTAaTOB pPAa0OThl MPOCTEHIIMX aJTOPUTMOB
YIPAaBIEHUS HUCIOJHUTEISAMU U BBIYMCIUTENBHBIX aaropurMoB. OnpeneneHue

WCXOJHBIX TaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JaTh TPEOyEeMBbIid pe3yabTaT

AnropuT™Mbl 00pabOTKHM HAaTypalbHBIX YHCEN, 3alUCAHHBIX B IO3MIIMOHHBIX
CHCTeMax CYHCJICHHUS: pa30MeHHe 3anuch 4YHucia Ha OTACIbHbIE LHUQPHI,
HaXOXJCHHE CYMMBI W TIPOW3BENCHHS IH(p, HAXOXKICHHE MaKCHMAaIbHOM
(MMHUMAJIBHOM) T (PBI.

HpC,I[CTaBJIeHI/Ie qyucjia B BHIAC Ha6opa MMPOCTBIX COMHOXKHUTEJCH. AJIFOpI/ITM
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6I>ICTpOl"O BO3BCJCHUSA B CTCIICHD. ITouck IMPOCTBIX YKUCCII B 3a/TaHHOM JUAIla30HC

C TIOMOIIBIO AITOPUTMA «PEIIETO DpaTocheHa
MHoropa3psiiHble LeNbIe Yncia, 3aJa4l JUIMHHON apu(MeTuKu

S3pik mporpammupoBanus (Ilackams, Python, Java, C++, C#). Tunsl gaHHBIX:
LIEJIOUNCIICHHBIC, BEIIECTBCHHBIC, CHMBOJIbHbBIC, JIOTMYecKHe. BeTBieHus.
Crnoxuble ycnoBus. Lluknsl ¢ ycnoueM. L{Ukibl mo nepeMeHHO.

O6paboTka maHHBIX, XpaHsAnMXcs B (aitmax. TekcToBble W TBOMYHBIC (Dailibl.
daiinoBbie mepeMeHHbIe ((aiinoBbie ykazarenn). Utenue n3 aiina. 3ammch B
Gaiin.

Pazbuenue 3agaun Ha noazanaun. [TognporpamMmel (mpoueaypsl U QyHKIUH).

Hcnonb3oBanue cTaHnapTHON OMOIMOTEKHU S3bIKa MTPOrPAMMUPOBAHUS

Pexypcusi. PexypcuBHbie mponienypsl W GyHKIHMH. Vcrmonap3oBaHWe cTeka s

opraHu3al pCKYPCHUBHBIX BHI3SOBOB

Uucnennsle MeTonbl. TouHOe W MPHOMMKEHHOE pElICHHsS 3amadd. UYucieHHoe
pelieHue ypaBHEHUU C TOMOINBIO Toabopa mapamerpa. UucieHHbIE METOMIbI
pelleHHus ypaBHEHWI: METOA T1epedopa, METOH IOJIOBUHHOTO JICJICHHSL.
[TpubnmxE€HHOE BHIUMCICHHUE JUTMH KPHUBBIX. Bhruucinenue riomanei ¢uryp c
MTOMOIIIBIO YUCJIICHHBIX METOJOB (METOJ MPSIMOYTOJLHUKOB, METOJ TPAIlCIHii).
[Monck wmakcumyma (MuHUMYMa) GYHKOHHA OJHOW TIEPEMEHHOW METOJIOM

IIOJIOBUHHOI'O ACJICHUA

OOpaboTka  CHMBOJBHBIX  JIAHHBIX.  BCTpOGHHBIE  (QYHKIIMM  SI3bIKa
MIPOrpPaMMUPOBAHUS 7151 00paOOTKH CUMBOJBHBIX CTPOK. ATOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: NOJCYET KOJIMYECTBA TOSIBICHUI CHMBOJIAa B CTpPOKE,
pa3OueHre CTPOKM Ha CJIOBa 1O TPOOETHHBIM CHMBOJIAM, IMOUCK MOJACTPOKHU
BHYTPU JAHHOM CTPOKHM, 3aMEHA HAWJICHHOW IOACTPOKH Ha JPYTYH) CTPOKY.
I'enepamust Bcex CIOB B HEKOTOPOM andaBHUTe, YIOBIETBOPSIOIINX 3aJaHHBIM

orpannuyeHusiM. [IpeoOpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY M 0OpaTHO

MaccuBbl M TOCJIEIOBATENBHOCTH  4ucesl. BpluncineHne  000OIIEHHBIX
XapaKTEepUCTUK D3JEMEHTOB MacCuBa MM YHUCIOBOM IOCIEA0BATEIbHOCTH
(cyMMBI, TIPOW3BENCHHS, CpPEOHETO apu(METHYECKOTO0, MHHHUMAIBHOTO U
MaKCUMAaJIbHOTO  3JIEMEHTOB, KOJHMYECTBA 3JEMEHTOB, YJIOBJIETBOPSIOMINX
3aJaHHOMY YCJIOBUIO). JIMHEHHbIM NOMCK 3aJaHHOrO 3HAYEHUs B MAacCCHUBE.
Anroput™Mbsl paboThl € JIEMEHTAMH MaccHBa € OJHOKPAaTHBIM IPOCMOTPOM
MaccuBa. COPTHpPOBKAa OJTHOMEPHOTO MaccuBa. [IpocTeie METOIbI COPTHPOBKH
(Meron my3bIpbKa, MeETOJ BbIOOpa, COpTUpOBKa BcTaBKamu). CoOpTHpOBKa
ciusHueM. beictpast coptupoBka maccuBa (anroput™m QuickSort). J[BoMuHBIH

IIOMCK B OTCOPTHPOBAHHOM MacCCHUBE

JIBymMepHBIE MacCHBBl (MaTpuIilbl). AJTOPUTMBI  OOpPaOOTKH  JBYMEPHBIX
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4.1

4.2

MAaCCHBOB: 3allOJIHEHUE JBYMEPHOIO YHMCIIOBOIO MacCHBa [0 3aJaHHBIM
IIpaBUjIaM, MOUCK 3JIEMEHTa B JBYMEPHOM MACCHBE, BBIYMCICHHME MaKCUMyMa
(MMHMMYMa) U CyMMBI JIEMEHTOB ABYMEPHOI'O MacCHBA, IEPECTAHOBKA CTPOK U

CTOJ'I6I_IOB ABYMCEPHOI'O MacCuBa

CnoBapu  (accolMaTUBHBIE  MAacCHBBL,  OTOOpakeHHUs).  Xd3HI-TaOJIHIIBL.

[Moctpoenwne andaBUTHO-YACTOTHOTO CIIOBAPS IS 33JAHHOTO TEKCTA

Crexkn. AHanu3 mNpPaBUIBHOCTH CKOOOYHOrO BBhIpaxeHHs. Boruncinenue
apru(METUIECKOTO BBIPAKEHUS, 3aAIIUCAHHOTO B MOCT(OHUKCHOM hopme.

Ouepenu. Mcnonb30Banne ouepenu A1 BpEMEHHOIO XpPaHEHUS TaHHBIX

Anroputmbl Ha rpadax. IlocTpoeHMe MHHMMAIbHOTO OCTOBHOIO J€peBa
B3BEILICHHOTO CBS3HOTO HEOPHEHTHPOBAHHOTO Tpada. KoaumuecTBo pa3inuyHbIX
nyTel MeXAy BEepLUIMHAMU OPUEHTHUPOBAHHOTO alMKIMYECKOro rpada. AJIroputm
JenkcTpol

HepeBbs. Peanusauus nepeBa ¢ MOMOIIbIO CCBUIOYHBIX CTPYKTYp. JIBOWYHBIE
(bunapueie) aepeBbs. [locTpoeHme aepeBa IS 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PexypcuBHbIE anroputMmel 00xoja nepesa. Vcnonb3oBaHue creka u
ouepenu At 00xoja aepena

JluHamMuueckoe mporpaMMUpPOBAHKUE KaK METOJ PEIICHHUs 3a/lad C COXPAHEHHUEM
IIPOMEXYTOYHBIX PE3YyJIbTaTOB. 3aJau, pElIacMble ¢ TIOMOIIBIO JUHAMHYECKOIO
MIPOrpaMMMPOBAHUS: BBIUMCIEHUE PEKYPCUBHBIX (DYHKIUH, MOACYET KOTUYECTBA

BAapHWaHTOB, 3ala4Yi OITUMHU3allN

[Tonsitne 00 OOBEKTHO-OPUEHTUPOBAHHOM TporpaMMupoBaHuu. OOBEKTH U
kyaccel. CBoMcTBA U METOJbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAIIN3.
PazpaboTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO TOAXOJA.

Wukancymisuus, Hacae1oBaHue, MOIUMOphU3M
WNHpopmanroHHbIE TEXHOIOTHH

Ananu3 naHHeiX. OCHOBHBIE 3aJlayll aHajiW3a JaHHBIX: MPOTHO3WPOBAHHUE,
kinaccuukanus, KiacTepus3alus, aHajdn3 OTKIOHeHWH. [locimemoBaTenbHOCTH
pelIeHHs 3a/1ad aHaIu3a JaHHBIX: COOp TIEPBUYHBIX JAHHBIX, OYUCTKA U OICHKA
KauecTBa JaHHBIX, BBIOOp ¥ (WJIM) TOCTPOCHHE MOJENH, Mpeodpa3oBaHUe
JIAHHBIX, BU3yallM3allusl JaHHBIX, WHTEPIpETalus pe3ynbTatoB. [IporpammHbie
cpeactBa u VHTepHET-CepBUCHI UIi OOpaOOTKM M TPEICTABICHUS JIaHHBIX.

bonemue nannsie. MammnaHoe o0ydeHne

AHanu3 JaHHBIX C TOMOINBIO AJIEKTPOHHBIX TaOmuI. BblyncieHue cymMmBblL,
CpemHero  apuMEeTHUecKoro, HaubOospmiero (HAMMEHbBINET0)  3HAYCHUS
nuana3oHa. Berumciienne koad@duIMeHTa KOppesiMM JBYX PSAIOB ITaHHbBIX.

[TocTtpoeHne crombuaThX, JTUHEWYATHIX W KPYroBbIX nuarpamm. [loctpoenue
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4.4

4.5

4.6

rpa¢ukoB ¢pyuknuii. [Tlogbop muHUM TpeHa, pereHue 3a1a4 TPOrHO3UPOBAHUS.

Pemenue 3aaa4 ONTUMHU3AIlUU C TIOMOIIBIO 3JICKTPOHHBIX TaGJII/IL[

JluckpeTu3amus TPA  MaTEMaTHYECKOM  MOJCIMPOBAHUU  HEMPEPHIBHBIX
nporieccoB. MopaenpoBaHue ABIKEHHUs. MonaenupoBaHue OHOIOTHYECKUX
cucreM. MaTeMaTH4eckue MOACTHM B OKOHOMHKE.  BBIUMCIHTEIBHBIC
SKCIEPUMEHTHl ¢ MojensiMu. OO0paboTka pe3ysbTaToB SKCHepuMeHTa. Meton
HauMEHBIIMX KBagpaToB. OIllEHKa YHCIOBBIX MapaMETPOB MOIEIUPYEMBIX
O0OBEKTOB M TMPOIECCOB. BocCCTaHOBIEHHE 3aBHCHMOCTEH 110 pe3ysibTaTaM

OKCIICPUMCHTA

BepositHOCTHBIE MOJEIH. Metoanl MomnTe-Kapro. HNmurammmonnoe

MojenupoBanue. CHCTEMBI MacCOBOTO 00CITYKUBaHUS

Tabnuunble (pensIoHHbIe) 0a3bl JaHHBIX. TabluIla — IPEICTaBICHUE CBEICHUI
00 omHOTHHHEIX 00BekTax. Ilone, 3ammch. Kmrou Tabaunel. Pabora ¢ roTtoBoi
6a30i naHHbIX. 3anonHeHue 0asbl JaHHBIX. [louck, copTHpoBKa M (UIbTpaLus
JMaHHBIX. 3ampochkl Ha BBIOOPKY JIAaHHBIX. 3ampochkl ¢  TapaMeTpaMH.
BrruncnsieMbie 1mosist B 3ampocax.

MHorotabnuunable 0a3bl JaHHBIX. THITBI CBsI3ed MEXIy TaOiuiiamu. BHemrHui
kitou. LlenocTHOCTh 6a3bl JaHHBIX. 3aMPOCH K MHOTOTA0IMYHBIM 0a3aM JaHHBIX
TexcroBeiii mporeccop. CpencrtBa MOWCKA W aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypUpOBaHHBIE TEKCTOBBIE TOKYMEHThI. CHOCKH, OTJIaBJICHHE.

[IpaBuna 1TWTHPOBAaHUS HWCTOYHUKOB W odopmileHHs OubamorpaduyecKkux

CCBIIIOK
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