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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo uHpOpmMaTuke (YrayOnE€HHBIH ypOBEHb) Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHusi pa3paboTaHa Ha OCHOBe TpeOOBaHMII K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeNbHON MPOTpaMMbl CpeIHEro oO0Iero oobpa3oBaHus, mpeactaBieHHbIXx B DI'OC
COQ, a raxxe dhenepanbHOI pabodeil MPOrpaMMbl BOCITUTAHUSI.

[Tporpamma o uHpOpMaTUKe TAET MPEICTABICHUE O LENIX, O0IIeH CTpaTerui 00ydeHus,
BOCIIUTAHUS U Pa3BUTHUA oOydaroluxcs cpelnctBamu ydeOHoro npeamera «MHpopmarukay Ha
yrayOn€HHOM  ypOBHE,  yCTaHaBIMBaeT  oOs3aTelbHOE  NPEIMETHOE  COJAepIKaHUe,
IpeycMaTpuBaeT €ro CTPYKTYPUPOBaHHUE MO pasfeliaM W TeMaM Kypca, OIpenessier
pacripesielieHue ero mo kiaccam (TojaM u3ydeHwus ), JaéT MPUMEpPHOE pacipeaesieHue yaeOHbIX
4acoB IO TEMaTHYeCKUM  pasfenaM Kypca M peKOMEeHAyeMyl  (IpHUMEpHYIO)
MOCIIEAOBATEIBHOCTh UX M3YUEHUS C YUETOM MEKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTHKH Y4eOHOTO MPOoILecca, BO3PACTHBIX 0COOCHHOCTEH 00yUJarOmIMXCsl.

[lporpamMa 1O WHPOpPMATHUKE ONpENeNseT KOJIMYECTBEHHbIE M  KAayeCTBEHHBIC
XapaKTepUCTUKU y4eOHOro matepuana Ui KaXJIOro rojJa HU3Yy4eHHs, B TOM 4YHCIE s
COJIEP)KATENIbHOTO HAMOJHEHHUsS] PAa3sHOrO0 BUAA KOHTPOJs (TPOMEXYTOYHOW aTrTecTaluu
00yJaroumxcs, BCepOCCUUCKUX MTPOBEPOUYHBIX padOT, TOCYIAPCTBEHHONW UTOTOBOM aTTECTAlIUN).
[Iporpamma 1O HWH(POPMATHUKE SBISETCS OCHOBOM Ui COCTABIICHHS aBTOPCKUX YUEOHBIX
porpaMM U y4eOHHUKOB, TOYPOYHOTO TUTAHUPOBAHUS Kypca YUUTEIIEM.

Hudopmaruka B cpeHeM o01ieM 00pa3oBaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAyYHOH AMCUUIUIMHBI, HW3y4arolled 3aKOHOMEPHOCTHU
NPOTEKaHWS W BO3MOXKHOCTH aBTOMAaTH3alMKd WH(GOPMAIMOHHBIX MPOIECCOB B PAa3IUYHBIX
cucreMax;

OCHOBHBIE O0JIACTM TNPUMEHEHUs HHPOPMATUKU, NpPEXae BCEro HHPOPMALUOHHBIE
TEXHOJIOTUH, YIIPABIICHHE U COITUATILHYIO Cepy;

MEXIUCIUTUTMHAPHBIA XapakTep HHPOPMATHKU ¥ HH(POPMAITMOHHOH IS TETHHOCTH.

Kypc undpopmatuku 1uist ypoBHs CpeiHEro o011ero oopa3oBaHus SBISETCS 3aBEepIIAIOLIIM
ATAOM HEMPEPHIBHON MOJATOTOBKU 00ydJaromuxcs B 001acTi HHGOPMATUKU U WH(GOPMAIITMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, ONMHMpaeTcs Ha Cofep)kaHue Kypca HH(DOPMATHKH YPOBHS
OCHOBHOTO 00IIero oOpa3oBaHWs M ONBIT IOCTOSHHOTO TPUMEHEHHsS HWH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, MaéT TEOPETUYECKOE OCMBICIIEHUE, WHTEpIpeTaluio |
0000I111€eHHE 3TOTO OTBITA.

Pesynbrarel yrimyOnéHHOro ypoBHS u3ydeHus yudeOHoro mnpeamera «MHpopmaThka»
OPUCHTHPOBAaHBl HA TIONyYE€HHE KOMIIETEHTHOCTEH JUIsl TOCIeayromel npodeccrHoHaIbHOM
JESTENIbHOCTH KaK B paMKax JaHHOM MPEeAMETHO 00acTH, TaKk U B CMEKHBIX C Hel 00macTsx.
OHu BKITIOYAIOT B ce0s:

OBJIQ/ICHUE KITFOYECBBIMH MOHATHUSMHU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS JaHHAsS
npeaMeTHas 00JIacTh, pPAcliO3HAaBaHHE COOTBETCTBYIOIIMX WM TPU3HAKOB W B3aWMOCBS3EH,
CIIOCOOHOCTH IEMOHCTPUPOBATH PA3IMYHBIC MOAXOJbI K U3yYEHUIO SBJICHHUM, XapaKTePHBIX IS
M3y4aeMoil mpeaMeTHON 001acTu;

YMEHHE pelIaTh THUIOBBIE MPAKTHUYECKUE M TEOPETHUECKUE 3a/1a4M, XapaKTepHBIC IS
UCTIOJIF30BaHUST METOJIOB M MHCTPYMEHTAPHSI TAHHOHW TPeIMETHON 00JIacTH;

HaJIMYMe TMpeJCTaBICHUH O JaHHOM MNpeaMeTHOM oO0JacTH Kak LEeJOCTHOH Teopuu
(COBOKYITHOCTH TE€OPHii), OCHOBHBIX CBSI3X CO CMEXHBIMU OOJIACTSIMH 3HAHUH.

B pamkax yroyOn€HHOro  ypoBHA ~ HW3y4deHUS HH(POPMATHKH  OOECIICUMBACTCS
IeJICHaIIpaBJIeHHAasl TIOJrOTOBKA 00yYaronuXcs K MPOJA0JKEHUI0 00pa3oBaHusl B OpraHMU3aIMsIX
npodeccuoHanbHOr0 00pa3oBaHUsl MO CHEIHATbHOCTSM, HEMOCPEICTBEHHO CBS3aHHBIM C



IU(PPOBBIMU  TEXHOJIOTUSAMHM, TaKUM Kak IpOrpaMMHas HHXKEHepHs, HWH(POpMalUOHHAsA
0€301acHOCTh, MH(POPMALMOHHBIE CUCTEMBl W TEXHOJOIMH, MOOWJIBHBIE CHUCTEMbI U CETH,
0oJbIIME JaHHBIE U MAlIMHHOE OOy4YeHUE, MPOMBILIUICHHBIM UHTEPHET BELlEH, UCKYCCTBEHHBII
UHTEJUIEKT, TEXHOJIOTMU OecHpOBOJHON CBSI3M, POOOTOTEXHMKA, KBAHTOBBIE TEXHOJOTHH,
CUCTEMBI PacIpeneIEHHOrO peecTpa, TEXHOJIOTMH BUPTYAJIbHOM U JJOTIOJIHEHHOM peanbHOCTEN.

OcHoBHas 1enb U3y4eHus: yueonoro npeamera «Mapopmaruka» Ha yriyOiaEHHOM ypoBHE
cpeaHero odmero oOpa3oBaHHs — oOecliedeHue AaTbHEWIero pa3BUTUS HWH(GOPMAIMOHHBIX
KOMIIETEHIIMH O00Yy4Yarolerocs, ero TOTOBHOCTH K JKU3HM B YCIOBHUAX pa3BUBAIOILErOCs
MH(POPMALIMOHHOTO O0ILECTBAa U BO3pacTarolled KOHKYPEHIMH Ha phIHKE Tpyaa. B cBs3u ¢ 3tum
u3yuenne nHpopmaruku B 10—11 kmaccax JOmKHO 00€CICUNTh:

c(OpPMHPOBAHHOCTh MHPOBO33PEHUSI, OCHOBAHHOIO Ha MOHMMAaHUH POJH WH(POPMATHUKH,
MH(POPMALIMOHHBIX 1 KOMMYHHUKAI[MOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOILECTBE;

c(OPMHPOBAHHOCTb OCHOB JIOTHUECKOTO U aJITOPUTMHUUECKOTO MBIIIUICHUS;

c(OpMUPOBAHHOCTh YMEHMM pa3nuyarh (akThl M OLIEHKH, CpPaBHUBATH OLIEHOYHBIE
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPUSMHU OLEHUBAHUS U CBSI3b KPUTEPUEB C ONPEICIEHHON
CUCTEMOM LIEHHOCTEH, MPOBEPSATH Ha IOCTOBEPHOCTh M 0000111aTh HHPOPMALIUIO;

c(OPMHUPOBAHHOCTD MPEACTABICHUNA O BIAMSHUU MH(GOPMALIMOHHBIX TEXHOJOTHM Ha KU3Hb
YernoBeka B OOIIECTBE, ITOHMMAaHHE COLMAIBHOTO, AKOHOMHYECKOTO, ITOJUTHYECKOTO,
KYJIbTYPHOTO,  IOPUJIWYECKOT0,  MPUPOAHOIO,  SPrOHOMHYECKOrO,  MEAMIMHCKOIO U
(U3UOJIOrHUECKOr0 KOHTEKCTOB HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

IPUHATHE MPABOBBIX U ITHMUYECKUX ACIEKTOB MH(POPMALMOHHBIX TEXHOJIOTUH, OCO3HAHME
OTBETCTBEHHOCTH JIIOJIEH, BOBJEUYEHHBIX B CO3JaHME M HCIOJb30BaHUE HH(POPMALIMOHHBIX
CUCTEM, paclpocTpaHeHHE NH()OPMALIHH;

CO3/laHMe YyCJOBUM Ui  DPa3BUTUS  HABBIKOB  y4yeOHOM, TNPOEKTHOH, HaydHO-
UCCIIEI0BATEIbCKONW U TBOPUYECKON AEATEIbHOCTH, MOTHBALIUN 00YYAOLINXCS K CAMOPA3BUTHIO.

B conepxanun yue6Horo npeamera «MHpopmaTHKay BBIICISIOTCS YETHIPE TEMATUYECKUX
paszena.

Paznen «llugpoBass rpaMOTHOCTB)» MOCBALIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB U
JPYTUX 3JIEMEHTOB LU(PPOBOrO OKPYXKEHHUS, BKIIOYAs KOMIBIOTEPHBIE CETH, HCIOJIb30BAHUIO
CPEJICTB ONEPALlMOHHOW CcHCTEeMbI, paboTe B ceTh VHTepHET M HCMONb30BaHUIO HWHTEPHET-
CepBUCOB, HH(HOPMAITMOHHON 0€30MaCHOCTH.

Paznen «Teoperuyeckne OCHOBbI HMH(OPMATHMKH» BKIIOYAaeT B ce0sl MOHATHIHBIN
anmapar MHPOPMATUKH, BOIPOCH KOJUPOBAHUS MH(DOPMAIUK, U3MEPEHUs] NH(OPMAIIMOHHOTO
00BEMa TaHHBIX, OCHOBBI aIreOpbl IOTUKU ¥ KOMIIBIOTEPHOI'O MOJIETHUPOBAHUSI.

Paznen «AdaroputMbl M NporpaMMHMpOBaHMe)  HalpaBieH  Ha  pa3BUTHUE
QITOPUTMUYECKOTO  MBIIUICHUS, pPa3pabdOTKy @JITOPUTMOB U OLEHKY HMX CJIOXHOCTH,
(opMHpOBaHHE HABBIKOB peai3allid MPOrpaMM Ha s3bIKax MPOrpPaMMHPOBAHUS BBICOKOTO
YpPOBHSI.

Paznen «Mudopmannonnbie TEXHOJIOTUH» ITOCBALIEH BOIIpOCaM NIPUMEHEHHUS
UH(POPMALIMOHHBIX TEXHOJOTHH, pealu30BaHHBIX B MPUKIAIAHBIX MPOrPAaMMHBIX MPOAYKTaxX U
UHTEpHET-CepBUCaX, B TOM YHCIE B 33Jauyax aHajM3a JaHHBIX, UCIOJIb30BAHUIO 0a3 JaHHBIX U
AIIEKTPOHHBIX TAOJIUIL ISl PEIIEHUS TPUKIIAIHBIX 3a/1a4.

B npusenénnom panee coaepkanuu ydeOHoro mnpeamera «MHdopmaruka» KypcUBOM
BBIJICJIEHBI JOTTOJIHUTENbHBIE TEMbI, KOTOPBIE HE BXOASAT B 00s3aTEIbHYIO IPOrpaMMy O0y4YeHHUs,
HO MOTYT OBITh MPEUIOKEHBI JJIsl M3YYeHHs] OTIACIbHBIM MOTHBHPOBAHHBIM M CIHOCOOHBIM
00yJaronuMcs.

VYriny6néHHbI ypOBEHb M3ydeHHUs] MH(MOPMATUKU PEKOMEH]YETCS AJISl TEXHOJIOIHMUYECKOTOo
npoduisi, OpUEHTHUPOBAHHOTO HAa HMHXKEHEPHYI0O M WH(GOPMAIIMOHHYIO ChEephl NESITEIbHOCTH.



VYrnyOnéHHbI YpOBEHb HM3y4eHUS MH(POPMATHKH OOECIEYMBACT: MOATOTOBKY OOYYarOIIMXCS,
OpPUCHTHUPOBAHHBLIX Ha CIHCHHUAJIBHOCTH B O6HaCTI/I I/IH(I)OpMaLII/IOHHBIX TEXHOJIOTHH H
WH)KEHEPHBIE CIIEHUAIBHOCTH, YYacTHE B IPOEKTHOM W HCCIENOBATENIbCKOM JesTeIbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMU HAIPABJICHUSMHU OTPACIH MH()OPMAIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH, TOATOTOBKY K YYacTHIO B OJMMITHAJaX W cjaade EIWHOrO rocynapcTBEHHOTO
9K3aMeHa 1o HH(POPMATHUKE.

[TocnenoBaTenbHOCTh M3YyYEHHS TEM B Ipejenax OAHOTO roja OOy4eHHsI MOXET ObITh
U3MEHEHA I0 YCMOTPEHHMIO YYHTENsl NPU IOATOTOBKE paboyeid MporpaMMbl M TOYPOYHOTO
TUTAHUPOBAHMSL.

OO01miee yuCiio 4acoB, PpEKOMEHIOBAHHBIX /s U3ydeHus uHpopmaTuku — 272 yaca: B 10
kiacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 yacoB (4 yaca B HEZCIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

HudpoBasi rpaMOTHOCTH

TpeboBaHMs TEXHUKH O€30MACHOCTH M TUTUEHBI IIPH PabOTE C KOMIBIOTEPAMU U IPYTUMHU
KOMITOHEHTaMH IU(POBOTO OKPYKEHUSI.

[Tpunuunel paboOThl KOMIBIOTEPOB M KOMIBIOTEPHBIX CHCTeM. Apxutektypa (oH
Helimana. ABTOMaTH4eCcKO€e BBIOJIHEHUE TPOrpamMMel poueccopoM. OrnepaTuBHasA, OCTOSTHHAS
U JonroBpeMeHHas mamsaTb. OOMEH JaHHBIMH C MOMOIIbI0 IKH. KOHTposuiepsl BHEUIIHHX
ycTpoucTB. [IpsAmMoii 1oCTyI K maMATH.

OCHOBHbIE  TEHJEHUMU pa3BUTUS KOMIBIOTEPHBIX  TexHoiorui. IlapainensHbie
BbIUMCIICHUs.  MHoromponeccopuble  cuctembl.  CynepkoMmbioTepbl.  Pacrnipenenénnble
BBIYUCIIUTENFHBIE CHCTEMBI M 00paboTKa O0MbIIMX HaHHBIX. MOOHIEHBIE IIM(POBBIE YCTPOWCTBA
U HUX Ppoidb B KOMMYHHUKaUusAX. BcTpoeHHble KOMIbIOTEPBl. MUKPOKOHTPOIIIEPHI.
PobGoTu3npoBaHHbIe IPOU3BOICTBA.

[IporpaMmMHOe  oOecreyeHHEe KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. Bumisl
IpOTPaMMHOTO obecriedeHus: U ux HazHaueHne. OCOOCHHOCTH MPOTPaMMHOTO OOecredeHUs
MOOWJIBHBIX  ycTpoiicTB. IlapamnensHoe mnporpamMmMupoBanue. CHCTEMHOE MNPOrpaMMHOE
obOecnieuenue. OmnepanMoHHBIE CHCTEMBbI. YTHIUTHL. JlpaiiBepsl ycTpoicTB. MHcTamisauus u
JEUHCTAIUISIIHS IPOTPAMMHOT0 00eCIIeUeHHUS.

@aiinoBeie cuctemMbl. [IpHHIMTIBI pa3MeneHusl 1 UMEHOBaHUS (DAiIOB B TOJTOBPEMEHHON
namsatu. [labnons! 11 onucanus rpymn (aityios.

[TporpammMHuoe obecrieuenue. JInneH3snpoBaHyue NPorpaMMHOro odecreueH st 1 UPPOBBIX
pecypcos. IlpompuerapHoe u cBoOoaHOe mporpamMMmHoe oOecrneueHne. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOJIb30BAaHME MPOrPAMMHOTO OOecreueHuss M LHUPPOBBIX PECYpPCOB.
OTBeTCTBEHHOCTh, YCTaHABJIMBaeMas 3aKoHojaTenbcTBOM Poccuiickoit ®enepanuu  3a
HEeMpaBOMEPHOE UCIOIb30BAHKE MPOTrPAMMHOT0 00ecTeyeHNs U IU(PPOBBIX PECYPCOB.

[IpyHUMIIBI TOCTPOEHUSI U aNmnapaTHbIE KOMIIOHEHTHI KOMIIBIOTEpHBIX ceTeil. CereBble
npotokoiel. Cets UnTepHeT. Anpecanus B cetu Uutepnet. [Iporokonst creka TCP/IP. Cuctema
JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ noMmompbio  Macok  moacered.  CereBoe
aagMuHucTpupoBaHue. [lonmydeHue NaHHBIX O CETEBBIX HACTpoMKax KomibroTepa. IIpoBepka
HaJIMYUs CBS3U € y3JI0M ceTu. Onpeenenre MapipyTa JIBUKEHHUS TaKeTOB.

Buner pestenpHOocTH B cetu MuTepHer. CepBuchi MHuTepHeTta. ['eomHdopmannoHHbIE
CUCTeMBI. [ €ONOKAIIMOHHBIE CEPBUCHl PealbHOTO0 BPEMEHH (HampuMep, JOKaIus MOOHMIBLHBIX
Tene()OHOB,  ONpeJeNeHHe  3arpy>KeHHOCTH  aBTOMAarucrpajieil),  HMHTEPHET-TOProBI,
OpoHHpOBaHWE OMJIETOB U TOCTUHHIL.

I'ocynapcTBeHHBIE 3IEKTPOHHBIE CEpBHUCHI U yCIyrd. ConMabHBIE CETH — OpraHU3ALMs
KOJUIEKTUBHOTO B3aMMOJICHCTBHSI M oOMeHa JaHHbIMH. CeTeBOW ITHKET: MpaBHiia MOBEICHUS B
kubepnpoctpanctBe. Ilpobrema mOATMHHOCTH mONMydyeHHOH uHpopMmanuu. OTKpBITHIE
o0pa3oBaTesibHbIE PECYPCHI.

TexHOreHHblE W DKOHOMHUYECKHE  yIrpo3bl, CBSI3aHHbIE C  HCIOJb30BaHUEM
WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJIOTUN. O01Iue mpodieMbl 3auThl HH(HOPMALIUY U
uHpopManMoHHOM Oe3omacHocTu. CpeacTtBa 3amuThl HMHQOpPMAIMM B KOMIIBIOTEpAx,
KOMIIBIOTEPHBIX CETSIX W aBTOMAaTH3MPOBAHHBIX HH(OPMALMOHHBIX cucTeMax. lIpaBoBoe
obecrieuenne HHPOPMAITMOHHON O€30MaCHOCTH.



[IpenoTBpanieHne HECAaHKIIMOHUPOBAHHOTO JIOCTyMa K JUYHOW KOH(HACHIMAIBHON
uHpOpMaLIUK, XpaHALICWCSs Ha TEPCOHAIBHOM KOMIBIOTEpE, MOOWMJIIBHBIX YCTPOWCTBAX.
BpenonocHoe mnporpaMmHoe oOecriedeHne M CrocoObl OOprObI ¢ HUM. AHTHBHPYCHBIC
nporpamMmMbl. Opranusanus JMYHOro apxuBa nHpopmauuu. PesepBHoe konnposanue. [laponbHas
3alUTa apXHBa.

HIudpoanune ganHeix. CUMMeTpu4Hble U HecuMMeTpuuHble muGpbl. [Hudpsr mpocroii
3amensl. [udp Lesaps. [Ludp Bwkenepa. Anroputm mudpoanus RSA.

TeopeTudyeckue 0CHOBbI HHPOPMATUKH

Wudopmanus, nanusie M 3HaHuA. MHPOpMaLMOHHBIE MPOIECCHl B MPHPOJE, TEXHUKE U
o0iecTBe.

HenpepbiBHbIE W JUCKPETHBIE BEJIWYMHBI U CUrHaibl. HeoOXoauMoCTh AuCKpeTH3anuu
uHpOpMaLUY, IpeJHa3HAuUeHHOM JUIsl XpaHEeHWs, Meperaud M o0paboTKM B IUPPOBBIX
CHUCTEMAX.

JBonuHoe komupoBaHHe. PaBHOMEpHbIE W HEpaBHOMEpHbIE KOAblL. JlekoaupoBaHue
COOOLIEHNH, 3alIMCAHHBIX C TOMOIIbLI0 HEpaBHOMEPHbIX KoAoB. Ycioue Pano. Iloctpoenue
OJIHO3HAYHO ACKOIUPYEMBIX KOZOB C IIOMOLIbIO JAepeBa. EIMHUIBI M3MEpPEHUs KOJIMYECTBA
uHpopManuu. AnpaBUTHBIA TOIXO0/ K OLIEHKE KOJMYECTBa UH(OpMaIi.

Cucrembl cuucneHus. Pa3BépHyTasi 3amuch 1ENbIX U JPOOHBIX YHCEN B MO3ULUOHHON
cucreMe cuucieHus. CBOICTBa MO3UIMOHHOM 3allMCH YMCNA: KOJIMYECTBO LUGpP B 3aIUCH,
IIPU3HAK JEIMMOCTH YHUCJIA HA OCHOBAaHUE CHCTEMBI CUMCIICHHsA. AJTOPUTM IE€peBOJa LIEJIOro
yyucia u3 P-nuHOM CUCTEMBI CUMCIIEHU B AECATUYHYIO. AJITOPUTM NIEPEBOIa KOHEYHOM P-nuHOM
IpoOu B NECATHYHYIO. AJITOPUTM TEPEBOJA LEJIOT0 YKcia U3 JECATUYHON CUCTEMbI CUHMCICHUS
B P-nunyto. IlepeBon KoHeuHOW necsTHYHON ApoOH B P-munyro. J[BomuHasi, BOCbMEpUYHAas U
HIECTHAIaTePUYHasi CUCTEMBbl CUMCIICHUS, CBSA3b MEXAy HUMU. ApudmMeTrueckue onepanuu B
MO3ULIMOHHBIX CHCTEMAaX CYHUCIECHMS. TponyHas ypaBHOBEWICHHAs CHCTEMa CUHCIICHUS.
JIBOMYHO-ECATUYHAS CUCTEMA CUUCIICHHUSL.

KonupoBanue tekcroB. Koampoka ASCII. OpHoGaiiTHele KoaupoBku. CraHaapt
UNICODE. Koauposka UTF-8. Omnpenenenue WHPOPMALMOHHOTO 00BbEMA TEKCTOBBIX
COOOLIEHUH.

KoaupoBanue nzobpaxenuil. Onenka nHpopmannoHHoro o0béma rpauyecKkux JaHHBIX
IpY 33aJaHHBIX pa3pelleHnd U TIyOMHe KoaupoBaHus LBeTa. L[BeroBble Mojenu. BexTopHoe
koaupoBanue. @opmarel rpapuueckux (ainos. TpéxmepHnas rpaduka. OpaxrtanbHas rpaduka.

KomupoBanue 3Byka. OrnieHka HHGOPMAIIMOHHOTO O00BEMA 3BYKOBBIX JaHHBIX MPHU
3aJIaHHBIX YaCTOTE TUCKPETU3ALNN U Pa3psAIHOCTH KOJIUPOBAHUS.

Anrebpa noruku. IloHsTue BbICKa3biBaHMsA. Bbicka3piBaTenbHbIEe (OPMBI (TPEAUKATHI).
KBaHTOpBI CyIIeCTBOBaHUS U BCEOOITHOCTH.

Jlornueckue omneparuu. Tabnuubl ucTuHHOCTU. Jlormueckue BbIpaxkeHHs. Jlornueckue
ToKJecTBa. Jloka3aTenbCTBO JIOTMUECKHUX TOXAECTB C TIOMOIIbIO TaOIMIl HCTUHHOCTH.
Jlornueckue onepanuu U Olepalyy HaJ MHOKECTBaAMHU.

3aKkoHBl anreOphl JIOTUKU. DKBHUBAJICHTHBIE MPEOOpPa30BaHMs JIOTUYECKUX BBIPAKEHHIM.
Jlornueckue ypaBHEHUs U CHCTEMBI YPAaBHEHMIA.

Jlormueckue QpyHKUIMU. 3aBUCHMOCTbh KOJMYECTBA BO3MOXKHBIX JIOTHYECKMX (DYHKIUH OT
KOJINYeCTBA apryMeHTOB. [1oJIHbIE CCTEMBI JIOTHYECKUX (YHKIUH.

Kanonnyeckne ¢opmbl JOruyeckux BbIpaxkeHUH. COBEpIICHHbIE AW3BIOHKTUBHBIE H
KOHBIOHKTHBHBIE HOPMaJIbHbIE (JOPMBI, AITOPUTMBI UX IIOCTPOEHUS 10 TaOJINIE UCTUHHOCTH.



Jlornyeckue 37meMEeHTHI B cocTaBe KoMmmbioTepa. Tpurrep. Cymmarop. MHoropaspsiaHbliii
cymmarop. IlocTpoeHue cxeM Ha JIOTMYECKHX DJJEMEHTaX M0 3aJaHHOMY JIOTUYECKOMY
BBIPAKEHUIO. 3aMKCh JIOTHUYECKOTO BBIPAXKEHHUS 10 JIOTHYECKOM cXeMe.

[IpencraBienue HenabIX YUCEN B NAMATH KOMIIbIOTEpa. OTpaHUYEHHOCTh JUaIla30Ha YHUCEe
IIpU OTPaHUYECHHM KOJIMYECTBa pa3psanoB. llepenonneHue pa3psaHoil ceTku. be33HakoBble U
3HAKOBBIC JJAHHBIC. 3HAKOBBIA OUT. JIBOMUYHBINA JOMOJHUTEIBHBINA KO OTPUIATEIILHBIX YHCETL.

[ToGuToBBIe sOTHYEcKHe omnepauuu. Jlormueckuit, apupMeTHUECKUH W IHMKINYECKUN
casury. [IudpoBanue ¢ momoIpo MOOUTOBOI oreparuu «uckiaovaromee NI ».

[IpencraBneHyre BEIIECTBEHHBIX YHCEJI B IAMITH KOMIBIOTEpa. 3Hauyalmas 4acTb H
nopsiok  uuciia. Jluana3oH 3HAYeHW BEIIECTBEHHbIX 4yHcenl. [IpoGiiembl  xXpaHeHUs
BEILECTBCHHBIX YHUCEJ, CBS3aHHBIE C OrpaHUYCHUEM KOJUYECTBA pa3ps/ioB. BrimoigHeHue
orepaiuii ¢ BelECTBEHHBIMU YHCIIAMH, HAKOIIJICHHE OIINOOK MPU BBIYUCICHUSX.

AJITOPUTMBI M IPOTPAMMHPOBAHME

OmnpeneneHre BO3MOXKHBIX PE3YJIBTaTOB PaOOTHI MPOCTEHINNX aNTrOPUTMOB YIPABICHUS
VCIIOJHUTEIIIMA WM BBIUYUCIMTEIBHBIX alrOpUTMOB. OmpelneneHue HCXOAHBIX JAHHBIX, IIPU
KOTOPBIX QJIFOPUTM MOXKET AaTh TpeOyeMblil pe3yibTar.

Otanbl pelieHus 3ajJad Ha KommbikoTepe. VHCTpyMEHTalbHBIE CpEACTBA: TPAHCIATOP,
OTIaI4YMK, NPOPUIUPOBIIMK. KoMmwisnus © HMHTEpHpeTanusi mnporpamm. BupryaibHble
MaIlIUHBI.

WuterpupoBanHast cpeaa pa3paboTku. Meronasl oTinagku mnporpamm. lcnosb3oBanue
TpaccupoBOYHBIX Tabnuu. OTiagouHblii BbIBOJ. [lomaroBoe BbINOJHEHHE MPOrpaMMbl. Touku
octaHoBa. [IpocMOTp 3HaUEHUHN IEPEMEHHBIX.

SA3pik mporpammupoBanus (Python, Java, C++, C#). Tumbel JaHHBIX: LEIOYUCIIEHHBIE,
BELIECTBEHHBIE, CHMBOJIbHBIE, JIorHueckue. Bersnenus. Cnoxuble yciaoBus. L{ukiel ¢ ycioBuem.
[{uknsl 1o mepemMeHHoN. B3auMo3aMeHseMOCTh Pa3aIndHbIX BHJIOB LIMKIOB. MIHBapuaHT nukia.
CocraBieHre uKJa C UCIOJIb30BAHUEM 3apaHee ONpeeIEHHOTO MHBAapHUaHTa IUKIIA.

JlokymeHnTupoBanue nporpamM. Mcnosbe3oBanne komMMmeHTapueB. [loaroroeka omnmcanus
IIPOrPaMMBbl U HHCTPYKLIUHU JJIs IIOJIb30BATESL.

Anroput™bl 00paOOTKM HaTypalbHBIX YHMCEJ, 3allMCAaHHBIX B IO3ULHUOHHBIX CHUCTEMax
CUMCIEHHS: pa30MeHHe 3amuch 4YHcia Ha OTHAeiIbHble LHU(PBHI, HAXOXKICHHE CYMMBbI U
npou3BeAeHUs M (pp, HAX0XKIEHHE MaKCUMaIbHON (MUHUMAIBHON) U PBHI.

HaxoxneHne Bcex MpOCTHIX YKMCENl B 33JaHHOM Auanas3oHe. [Ipencrasinenue yncia B BUIE
Habopa MPOCThIX COMHOXKUTENEH. ANTOPUTM OBICTPOTO BO3BE/ICHUS B CTENEHb.

OO6paboTka JaHHBIX, XpaHAuXxcs B (aiinax. TexcToBble U 1BOMYHbIE (ailnibl. DailnoBbie
nepeMeHHble ((aitnoBble ykazarenu). UreHnue u3 ¢aiina. 3anuce B daiin.

Paz0Ouenue 3amaun Ha noazanauu. [loxmporpammsl (mpoueaypsl U ¢GyHkmuM). Pexypcus.
PexypcuBHble 00bekThl ((ppakrtansl). PekypcuBHble mpouenypsl u QyHkiuu. Mcnomas3oBanue
CTeKa JJIsl OpraHu3alii PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBanue cTaHAapTHOM OMONIMOTEKH s3bIKa mporpammupoBaHus. llogxmioueHue
O6MOIMOTEK MOANPOTpaMM CTOPOHHUX MPOM3BOAUTENCH. MOAYIbHBIH NPUHIMIT TTOCTPOCHUS
MPOrPaMM.

Yucnennsle Meroabl. TouHoe M mpubmmkEéHHOE penieHus 3afadd. YucIeHHbIE METOJIbI
peleHuss ypaBHEHH: MeToj mepedopa, MeTOJ TOJOBUHHOrO jeneHus. IlpubmmxénHoe
BBIYUCIICHUE JUTMH KPUBBIX. Bbluncienue riomanei Guryp ¢ moMoInblo YMCIEHHBIX METO/I0B
(MeTon MPSAMOYTOIBLHUKOB, MeTO T Tparnennid). [lonck Makcumyma (MuHMUMYMa) QYHKITUN OTHOM
IIEPEMEHHON METOA0M IIOJIOBUHHOTO JCJICHUS.



OO0paboTka CUMBOJIbHBIX JaHHBIX. BcTpoeHHbIE PYHKIMU s3bIKA MTPOTrPAMMHUPOBAHUS IS
00pabOTKH CHMBOJIBHBIX CTPOK. AJNTOPUTMBI OOpaOOTKM CHUMBOJBHBIX CTPOK: MOJCYET
KOJINYECTBA MOSBJICHUA CHMBOJIa B CTpPOKE, pa30MEHHE CTPOKH Ha CIOBAa MO MPOOETHHBIM
CHUMBOJIaM, TIOUCK MOJCTPOKM BHYTPH JaHHOM CTPOKH, 3aMeHa HaWJeHHOW MOJCTPOKHA Ha
IpYryro cTpoky. ['eHepaliusi Bcex 0B B HEKOTOPOM ajiaBUTE, yIOBIECTBOPSIOMIMX 33aJaHHBIM
orpannueHusM. [Ipeobpa3zoBanue uncia B CUMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M TIOCIIEOBATEIBHOCTH 4YHcCeN. Brruncienne 00OOMIEHHBIX XapaKTEPHCTUK
9JIEMEHTOB MaccuBa WJIM YHCJIOBOM MOCJIEI0BAaTENIbHOCTH (CYMMBI, MPOU3BEACHUS, CPEIHETO
apu(QMETUYECKOT0, MUHUMAJIBHOTO U MAaKCHUMAaJlbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB,
YIOBJIETBOPSIONIMX 33JJTaHHOMY YCJIOBHIO). JINHEHHBIN MOUCK 3aJaHHOTO 3HAYEHUSI B MACCHUBE.

CoprupoBka ogHOMepHOro maccupa. IIpocTele MeToABl COPTUPOBKM (METOJ ITy3bIpbKa,
METO/]I BEIOOpA, COpTHPOBKA BcTaBkamu). CopTUpoBKa ciusiHEeM. bbIcTpas copTUpoBKa MaccuBa
(amroputm QuickSort). JIBOMUHBIN TOMCK B OTCOPTUPOBAHHOM MacCHBE.

JIBymepHble MaccuBbl (MaTpHllbl). AJTOpUTMBI 00pabOTKKM JBYMEPHBIX MAacCCHBOB:
3al0JIHEHUE JBYMEPHOI'O YHMCJIOBOIO MaccuBa MO 3aJaHHBIM IIpaBUiIaM, MOMCK 3JIEMEHTa B
JBYMEPHOM MAacCHBE, BHIYMCIIEHHUE MaKCUMyMa (MUHUMYMa) U CYMMBI 3JIEMEHTOB JBYMEPHOTO
MacCHBa, IEPECTAHOBKA CTPOK U CTOJIOIIOB IBYMEPHOTO MacCHBa.

HNHpopManOHHBIE TEXHOJIOTHH

TexcroBelil npoueccop. PenakrtupoBanue u gopmaruponanue. [Iposepka opdorpadun u
rpamMmMatuki. CpencTBa INMOMCKa M aBTO3aMEHBI B TEKCTOBOM Iporeccope. Mcnonb3oBaHue
ctwield. CTpyKTypUpOBaHHbIE TEKCTOBbIE NOKYMEHTbl. CHOCkH, oriaBineHue. KosuiekTuBHas
pabota ¢ mokymeHTamMu. THCTpyMEHTBI pelieH3UPOBaHUS B TEKCTOBBIX Iporeccopax. O0iavynble
cepBuchl. JlenoBas mepenucka. Pedepat. [IpaBuna nutupoBaHus MCTOYHUKOB U O(OPMIIEHUS
6ubnmmorpaduueckux ccpuiok. OdopmileHHe CIIUCKA JINTEPATypbl. 3HAKOMCTBO C KOMIIBIOTEPHON
BEPCTKOM TeKkcTa. TexHHueckue cpeicTBa BBoja TekcTa. Crenuanu3upoBaHHBIE CpEICTBA
PEeAAKTUPOBAHUS MAaTEMATUYECKUX TEKCTOB.

Amnanu3 nanHbix. OCHOBHBIE 3a/1a4M aHAJIN3a JaHHBIX: IPOTHO3UPOBaHKE, KiIaccuuKaius,
KJIaCTEpU3allks, aHAJIN3 OTKJIOHeHuH. [locienoBaTenbHOCTD pellIeHUs 3ajad aHajln3a JaHHBIX:
cOOp MEpBUYHBIX JaHHBIX, OUYMCTKA M OIIEHKAa KauyecTBa JaHHBIX, BBIOOp W/WIM MOCTPOEHUE
MOJIeJM, TpeoOpa3oBaHUE [aHHBIX, BU3YyaIM3allUsl JaHHBIX, WHTEPIpPETAlUs pe3yJbTaToB.
[IporpaMMHBIE CpeICTBAa W HMHTEPHET-CEPBUCHI Il 0OpabOTKM W TMPEACTaBIECHUS JaHHBIX.
Bbonbime nanneie. MammnaHoe oOyuenue. HTeUIeKTyaabHbIN aHaIU3 TaHHbIX.

AHanu3 JaHHBIX C IMOMOUIbIO 3JIEKTPOHHBIX TaOduIl. BbruncieHue cymmbl, CpeaHETO
apudMeTHIecKoro, HauOonbmero (HAUMEHBINEro) 3HA4YEHUs JAWana3oHa. BeuaucieHue
KO3 HIIMEeHTa KOppeNsAUu ABYX pPAI0B HaHHBIX. [locTpoeHue cTOnOYATBHIX, JMHEWYATHIX H
KpyroBbix auarpamm. [loctpoenue rpadukos Gpynkuuii. [lonbop nuuum TpeHaa, pemeHue 3aaay
MPOTHO3UPOBAHUS.

YucneHHoe pelleHre ypaBHEHUM C MOMOIIbI0 moadopa mapamerpa. OnTuMH3anus Kak
MOMCK HAWJIY4IIEero pemeHus B 3aJaHHBIX ycioBusX. llemeBas (yHKIMS, OTpaHUYEHHUS.
JlokanbHble W TJI00ANbHBIM MHUHMMYMBI 11es1eBOM (yHKkuuu. PerneHue 3amad onTHMM3ALUU C
MOMOIIBIO AJIEKTPOHHBIX TAOJIHUII.

11 KUIIACC

TeopeTuvyeckue 0CHOBbI HHPOPMATUKH
Teopernueckre MOAXOIBI K OLIEHKE KoJudecTBa MHGOpMaluu. 3aKOH aJJIMTUBHOCTH
nHpopmarnuu. Popmyna Xaptiau. Madopmarus u BepostHocTh. Popmyra [1lenHoHa.



Anroput™mbl ckatus gaHHbIX. Anroputm RLE. Anroputm Xaddmana. Anroputm LZW.
AJITOPUTMBI CXaTUsl JaHHBIX C TOTEPSMU. YMEHbBIICHHE TJIyOMHBI KOAMUPOBAHMS IIBETA.
OcHoBHble uaen anroputmos cxatus JPEG, MP3.

CkopocTh mepenaud JaHHBIX. 3aBUCUMOCTb BPEMEHM IMepelayd OT HH()OPMAILMOHHOTO
00béMa MaHHBIX M XapaKTEPUCTUK KaHajla CBs3U. [IpUYMHBI BO3ZHUKHOBEHHS OIIMOOK IpPHU
nepenaye AaHHbIX. Kopl, mo3Bosnsmonme oOHapyKUBaTh M UCTIPABIATH OMIMOKHM, BO3HUKAIOIINE
npu nepenade AaHHbIX. Paccrosame Xommuura. KomupoBanue ¢ moBTopeHHeM OUTOB. Koabl
X3MMMHTA.

Cuctembl. KoMIIOHEHTHI cHUCTeMbl W HX B3aumojeicTBue. CucteMHbiii 3]dekr.
VYmpasienue kak nHGpopMannoHHbIN Tiporiecc. OOpaTHas CBS3b.

Monenn u  mopenupoBanue. llens  MopenupoBanusa. COOTBETCTBHE — MOJAEIHU
MOJIETIUPYeMOMY OOBEKTY WJIM TpOIEecCy, eI MoJenupoBaHus. Popmanusaiusi TpUKIaTHBIX
3azay.

[IpencraBineHue pe3ynbTaToOB MOJAEIUPOBAHUSA B BUAE, YIOOHOM MJil BOCHPHUSATHS
yenoBekoM. ['padruueckoe nmpeacTaBieHne TaHHBIX (CXEeMBbI, TAOIHUIIbI, TPadUKH).

I'padbi. OcHoBHble moHATUA. Buabl rpados. Omnucanue rpadoB ¢ MOMOIIBIO MaTPHUI
CMEXHOCTH, BECOBBIX MAaTpHll, CIIHCKOB CMEXHOCTU. PelleHre aaropuTMUYECKUX 3ajaad,
CBSI3aHHBIX C aHAIM30M TpadoB (MOCTpOEHUE ONTUMAIBLHOIO MYTH MEXAY BepIIMHAMH rpada,
ONpe/e/iCHue KOJMYECTBA PA3JIMYHBIX MyTeH MeXAy BEpLIIMHAMU OPHUEHTHUPOBAHHOI'O
aIMKJIMYECKOro rpada).

Hepesbs. bunapuoe nepepo. JlepeBbs moucka. Crnocobsl o0xona aepesa. [Ipeacrapnenue
apudMeTUYECKNX BBIpAKEHUN B BHUJE JepeBa. [MCKpeTHbIE UTPHI ABYX WIPOKOB C TOJHOU
uHpopmanuent. Iloctpoenue pepeBa mnepebopa BapuUaHTOB, ONMCAHME CTPATETHU HUIPHI B
TabnuyHOU (hopme. BBIMTPHINITHBIC U MPOUTPHILITHBIE TTO3UIHH. BHIUTPHIIIHBIE CTPATETHH.

CpencTBa HCKYCCTBEHHOTO MHTEIUIEKTa. CepBUCHI MALLIMHHOIO MEPEBOA U PaCliO3HABAHUS
ycTHOM peun. KorautusHble cepBuchl. neHTHpUKaLNS U TOMCK U300pakeHUH, paclio3HaBaHNe
aun. CamooOyuyarouuecs: cucTembl. VCKYCCTBEHHBIM HHTEIUIEKT B KOMIBIOTEPHBIX HIrpax.
Hcnonb3oBaHue  METOAOB  MCKYCCTBEHHOIO  HMHTEVIEKTa B OOYYalOIIMX  CHCTEMax.
Hcnonb30BaHue METOJIOB MCKYCCTBEHHOTO WHTEIUIEKTa B POOOTOTEXHHKE. VHTEpHEeT Beulew.
[TepcniekTUBBI pa3BUTHSI KOMITBIOTEPHBIX MHTEIUIEKTYaIbHBIX cucTeM. HelipoHHBIE ceTH.

AJITOPUTMBI H IPOTPaMMHPOBAHHE

Qopmann3anys MoHATUSA anroputva. MammHa TeIOpUHIa Kak YHUBEpCAlbHAs MOJENb
Bbrunciennil. Tezuc Yépua—Twropunra.

OneHka cnoKHOCTU BbIUMCIIeHHH. Bpems pa®oThl U 00bEM HCHOIB3yEMON MaMATH, UX
3aBUCUMOCTb OT pa3Mepa HCXOJHBIX JaHHbIX. OIEHKa aCHUMITOTHYECKON CIOXKHOCTU
QITOPUTMOB. AJITOPUTMBI MOJIMHOMUANBHOHN cioxHOCTH. Ilepebopubie anroputmsl. [Tpumepst
pa3IMYHbIX AITOPUTMOB PEIICHUS OJHOM 33a4H, KOTOPbIE UMEIOT PAa3IUYHYIO CII0KHOCTb.

[Torck mpOCTBIX uMCed B 3aJaHHOM JHala3oHE C IIOMOMIbIO AJITrOpUTMa «PEIIETOo
Oparocdenar.

MHoropa3psHble LeJble YUCIIa, 3a/1a4i JTUHHON apu(pMETUKH.

CnoBapu (accouuaTUBHBIE MacCHUBBI, OTOOpaxeHus). Xomi-rabmunbl. IlocTpoenue
an(aBUTHO-4aCTOTHOI'O CJIOBAps [ 33JaHHOTO TEKCTa.

Creku. AHanu3 NpPaBUIBHOCTU CKOOOYHOTO BhIpakeHUs. Brruncienue apudmMeTHueckoro
BBIPa)KEHUSI, 3alIMCAHHOTO B MOCT()UKCHOM hopme.

Ouepenu. Mcnonb30BaHue ouepenu A BpEMEHHOIO XPaHEHUS TaHHBIX.



AnroputMbl Ha rpadax. IlocTpoeHMe MHHMMAaIbLHOTO OCTOBHOIO JEpeBa B3BEIIEHHOTO
CBSI3HOTO HEOPHUEHTHPOBAHHOTO Tpada. KoamuecTBO pasnuYHBIX MyTeld MeXIy BEpUIMHAMHU
OPUEHTHPOBAHHOTO AIIMKINYECKOTro rpada. AIroputm JIeKcTpsl.

HepeBbs. Peanuzanus nepeBa ¢ MOMOIIbIO CCHUIOYHBIX CTPYKTYp. JIBonuHbIe (OMHApHbIE)
nepeBbsi. [locTpoeHue nepeBa Aisi 3aJaHHOTO apu(METHUYECKOro BbIpakeHUs. PekypcuBHBIE
IrOpUTMBI 00X0/1a fepeBa. Mcnonb30BaHue CTeKa U 0YepeIn st 00X0/1a 1epeBa.

JluHamuueckoe MpPOrpaMMHUPOBAHME KaK METOJ peUIeHMs] 3aJad C COXPaHEHUEM
MPOMEXKYTOUHBIX  PE3yJbTATOB.  3aJadyd, pellaeMble C [OMOLIBIO  JUHAMUYECKOIO
POrPaMMUPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX (DYHKIMA, MOJACYET KOJIMYECTBA BAapHAHTOB,
3a/1a4i ONTUMU3ALUH.

[Tonsstue 00 OOBEKTHO-OPUEHTHPOBAHHOM MPOrpaMMHpPOBaHUU. OOBEKTHI M KIACCHI.
CgoiicTBa 1 MeT0/1bl 00beKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN aHau3. Pa3paboTka nmporpamMm Ha
OCHOBE 00BEKTHO-OPUEHTUPOBAHHOTO MoaAx0a. HKancynsius, Hacie10BaHue, MOJIUMOp(HU3M.

Cpenpbl ObICTpOl pa3paboTku mporpamm. [IpoektupoBanme uHTEpdeiica Mmob30BaTEs.
Hcronp30BaHue TOTOBBIX YIIPABISIEMBIX 3JIEMEHTOB JUIS TOCTPOSHHS HHTEpdeiica.

00630p s3bIKOB TporpammupoBanus. [loHaTue o napagurmax mporpaMMUPOBAHHUS.

NHpopManOHHBIE TEXHOJTOTHH

OTtanbl  KOMIBIOTEPHO-MATEMaTHYECKOTO  MOJCIMPOBAHMS:  IMOCTAHOBKA  3ajJayH,
pa3paboTKa MOJIeNH, TECTUPOBAHUE MOJIENIN, KOMIIBIOTEPHBII KCIIEPUMEHT, aHAIN3 PE3yIbTaTOB
MOJEIIUPOBAHUS.

Juckperusanusi MpU MaTeMaTUYECKOM MOJICTMPOBAHUU HEMPEPBHIBHBIX IPOIECCOB.
MopenupoBanue ABWXKEHUS. MoJeIupoBaHHEe OHOJIOTHYECKUX CHUCTEM. MaTremaTH4ecKue
MO/IeJIM B SKOHOMUKE. BhIuncIuTenbHbIE SKCIEPUMEHTBI C MOJIEIISIMH.

OOpaboTka pe3yiabTaTOB »JKCHepuMeHTa. MeToJ HauMeHbIIUX KBaapaTtoB. OlleHKa
YHCIIOBBIX TAPaMETPOB MOJAEIUPYEMBIX 00BEKTOB U IpolieccoB. BoccTaHoBneHne 3aBucuMocTei
0 pe3yJibTaTaM 3KCIIEPUMEHTA.

BepositHocTHbie Moaenu. Mertonsl Monte-Kapno. HMMuTanimoHHOE MOJEIUPOBAHHE.
CucreMbl MaccOBOTO 0OCTYKUBaHUS.

Tabmuunbie (pensiuoHHbIC) 0a3bl NaHHBIX. TaliuIa — MpeacTaBiICHUE CBEIEHUU 00
OJHOTHIHBIX oOBbekTax. Ilone, 3ammch. Kimrou Tabmmipel. PaGota ¢ roroBoii 0a3o0i JaHHBIX.
3anonHenue 6a3bl naHHBIX. [loMck, COPTUPOBKA M (PHIBTpAIMs JaHHBIX. 3allpOChl HA BHIOOPKY
JTAaHHBIX. 3aPOCHI C MapaMeTpaMu. Beraucisiembie 1osjs B 3ampocax.

MHuoroTtabnanunble 0a3bl JaHHBIX. TUIBl CBS3ed MexQy TaOnumamu. BHemHui Kirod.
[lemocTHOCTH Ga3bl JAHHBIX. 3aMPOCHI K MHOTOTAOIUYHBIM 0a3aM JTaHHBIX.

NurepueT-npunoxenus. [lonsTre o cepBepHON U KIIMEHTCKOW YacTAX cauTa. TexHosorus
«KIIUEHT — cepBep», €€ NocTonHCTBA U HenocTaTku. OcHOBHI si3bika HTML u kackagHbIx TaOmIuIl
ctuneit (CSS). Cuenapuu Ha si3bike JavaScript. @opmer Ha BeO-cTpaHUIIe.

Pa3mernienune BeO-caiiToB. Ycimyra XxocTuHTa. 3arpys3ka (aitioB Ha CaiT.

BBon m300pakeHHl C HCIOJNB30BAHMEM DPA3NUYHBIX IUQPPOBBIX YCTPOUCTB (LU(PPOBBIX
doToanmapaToB U MHKPOCKOIIOB, BUIEOKAMEp, CKAHEPOB U JAPYrux ycTpoucTs). ['padmyeckuit
penaktop. Paspemenne. KanpupoBanme. HcnpasieHue mnepcnekTHBBL. [ 'mcTorpamma.
Koppeknust ypoBHe#, koppekmusi 1Beta. OOecIBeUnBaHHE IBETHBIX H300pakeHHi. PeTyis.
Pa6ora ¢ o6nactsamu. OUIBTPHI.

MHorocnoitasle nzobpaxkenus. TekcroBwsle ciou. Macka cnos. Kanansl. Coxpanenue
BbIZICICHHONW oOmactu. [loaroroBka winmocTparuii  misi  BeO-callTOB.  AHHMHUPOBAHHBIC
HU300paKeHHUS.



Bekropnas rpaduka. [IpumutuBel. V3MeHeHHe mopsaka 3JIEMEHTOB. BbeIpaBHUBaHWHE,
pacnpenenenue. ['pynnuposka. Kpusbsie. @opmaTbl BEKTOPHBIX PUCYHKOB. Vcmosib3oBaHuE
KOHTYpOB. Bekropuzanus pacTpoBBIX H300pakeHU.

[IpyHUUIIBI TOCTPOEHU M PENAKTUPOBAHUS TPEXMEPHBIX Mojesield. CeTOUHbIE MOJEIH.
Marepuansl. MoaenupoBaHue HCTOYHUKOB ocBenleHus. Kamepsl. AnIUTHBHBIE TEXHOJIOTWU
(3D-npunTepsl). [loHsATHE O BUPTYaJIbHOM pPEaIbHOCTU U IOIIOJHEHHON PEAJIbHOCTH.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHUHSA ITPOI'PAMMBI 110 MHO®OPMATHUKE
(YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNS

JIMHHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTH M CIOCOOHOCTh OOYYaIOIIUXCS
PYKOBOJICTBOBAThCSl  C(OOPMHPOBAHHOM  BHYTPEHHEH  IMO3UIMEH  JUYHOCTH, CHCTEMOU
LEHHOCTHBIX  OpUEHTAIMii, TO3UTUBHBIX BHYTPEHHUX YyOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCUHCKOTO O0IIECTBa, paCHIMPEHUE KU3HEHHOTO OMNBITAa M OIbITa
NEeSITeIbHOCTH B MpOIEcce peaju3ali CPEeACTBaMH  y4yeOHOro TpeaMeTa OCHOBHBIX
HaIPaBJICHUM BOCIIUTATEIbHOM AEATEIIBHOCTH.

B pesynbrare uzyuyeHuss mHGOpPMAaTUKU HAa YPOBHE CpPEAHEr0 OOIIEro OOpa3oBaHHs Yy
oOyuatomierocst 6yayT c(hopMUPOBAHbI CIIEAYIONINE JUYHOCTHBIE PE3YIbTAThI:

1) rpa:k1aHCKOro BOCIIUTAHUS:

OCO3HAHHWE CBOUX KOHCTHUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, yBaXKCHHWE 3aKOHa U
MPABOIOPAIKA, COOJIIOJIEHHE OCHOBOIOJIATAIOIIUX HOPM HMH(POPMAIIMOHHOTO IMpaBa U
nH(pOpMaIMOHHOM 0€301MaCHOCTH;

TOTOBHOCTh IPOTHUBOCTOSITh HJCOJIOTMH JSKCTPEMH3Ma, HalMOHAIM3Ma, KceHOo(poOuH,
JUCKPUMHUHAIIMA TI0 COIMAIBHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIMOHAJILHBIM TIPU3HAKAM B
BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOE OTHOIIEHUE K MCTOPHYECKOMY HACJICIUI0, TOCTXKEHHSM Poccun B Hayke,
UCKYCCTBE, TEXHOJIOTHSAX, TIOHUMAHUEC 3HA4YCHHWsS WHPOPMATHKHA KAaK HAYKd B IKU3HU
COBPEMEHHOI'0 00IIeCTBa;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUA:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO ITOBEICHHS;

CIIOCOOHOCTH OIEHUBATh CHUTYAIMIO W MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHclie B ceTu VIHTEpHET;

4) 3cTeTHYECKOro BOCIINTAHMS:

ACTETHYECKOE OTHOIICHWE K MUPY, BKIIOYas OSCTETHKY HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh BOCHPUHUMATh PAa3MYHBIE BHUIBI HCKYCCTBA, B TOM YHCIE OCHOBAaHHOTO Ha
MCIIOJIb30BaHUU MH(POPMAITHOHHBIX TEXHOJIOTHA;

5) pu3uvecKoro BOCNUTAHUS:

c(hOpMUPOBAHHOCTH 3JI0POBOTO W 0Oe30macHOTO o0pa3a KU3HH, OTBETCTBEHHOTO
OTHOIICHHSI K CBOEMY 3/I0POBBIO, B TOM 4HCIE 3a CU€T coOmrofeHusl TpeOoBaHMl Oe30macHoi
OKCIUTyaTaIlK CPEACTB MH(DOPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

6) TPY/10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K aKTUBHOM JICATEIIBHOCTH TEXHOJIOTUICCKOW M COITMAIEHON HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JESITEIbHOCTD;

uHTEepec K cdepam MpoPeCcCHOHAIBHONW NEATeTbHOCTH, CBS3aHHBIM C HH(POPMATHUKOM,
MPOrPaMMHUPOBAHUEM W HH()OPMAIIMOHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH HA JIOCTHIKCHHUSX
Hayk WHGOPMATUKU M HAYYHO-TEXHHUYECKOTO IMPOrpecca, YMEHHE COBEpIIaTh OCO3HAHHBIN
BEIOOD Oymymieit mpodecCuu U peain30BhIBATH COOCTBCHHBIE JKU3HCHHBIE TIAHBI,

TOTOBHOCTb M CITOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPA30BaHUIO Ha MPOTSHKCHHH BCEH
KHU3HU;

7) 3KOJI0TNYECKOT0 BOCTIMTAHMSA:



OCO3HaHHE III00AITFHOTO XapaKTepa IKOJOTUIECKUX MPOOIEeM U MyTeH UX PEIICHHS, B TOM
qucie ¢ y4€TOM BO3MOKHOCTEH MH()OPMAIIMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI'0 NO3HAHMA:

c(OPMUPOBAHHOCTH ~MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHUS HAYKH, JOCTIXKEHHSIM HAyYHO-TEXHHYECKOTO IpOrpecca W OOIIECTBEHHOI NMPaKTHKH,
3a Cu€T TOHUMAaHHUA POJIU WH(POPMAIMOHHBIX PECYPCOB, MH(POPMALMOHHBIX IPOLECCOB U
UH(POPMALIMOHHBIX TEXHOJIOTUH B YCIOBUAX LU(BPOBON TpaHCPOpPMALUU MHOTUX Chep KU3HU
COBPEMEHHOT'0 O0IIECTBA;

OCO3HaHHUE I[EHHOCTH HAyYHOW JIeSATEIbHOCTH, TOTOBHOCTH OCYLIECTBIISATH NMPOCKTHYIO U
UCCIIEIOBATEIBCKYIO JeSITEIbHOCTh HHANBHIyaIbHO U B TPYIIIIE.

B mpomecce OCTHM)KEHHS JIMYHOCTHBIX pE3yJIbTATOB OCBOEHHUS IPOrpaMMBI IO
uHpopMaTuke y  OOydaroOIIMXCS  COBEPIICHCTBYETCS  OMOIMOHAIBHBIH  HMHTEIUICKT,
HpeAIoararoni chOpMUPOBAHHOCTH:

CaMOpEryJIMPOBAHUS, BKJTIOYAFOIIETO CaMOKOHTPOJIb, yYMEHHE MPUHUMATD
OTBETCTBEHHOCTb 32 CBOE IIOBEIEHHE, CIIOCOOHOCTHh aJalnTHPOBATHCA K AMOIMOHAIBHBIM
U3MEHEHHSIM H MIPOSIBIISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMY, BKIIOYAIOMICH CTpEMJICHHE K JOCTIDKCHHMIO LM M YCIIeXY,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXOMS U3 CBOMX BO3MOXKHOCTEH;

OMITATUH, BKIIIOYAIOIIEH CITIOCOOHOCTh TOHUMATh AMOIMOHAIBHOE COCTOSHUE JPYTUX,
YYUTBIBATh €0 TPH OCYIIECTBICHUM KOMMYHHUKAIMU, CIIOCOOHOCTH K COYYBCTBUIO U
CONEPEIKUBAHUIO;

COLMAIbHBIX HABBIKOB, BKIIIOYAIOIINX CIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JAPYTUMH
JFOIbMU, 3a00THTHCS, IPOSBIISTH HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbrate u3ydeHuss uHGOPMATHKKA Ha ypPOBHE CpEIHEro OO0IIero oOpa3oBaHUA Yy
oOydaromerocss OynyT chOpMUPOBAHBI MeETalmpeaMETHbIE PE3yNbTaThl, OTPAKEHHBIE B
VHHUBEPCATbHBIX YUEOHBIX NEHCTBUSX, a UMEHHO — IMO3HaBaTelbHbIE YHHUBEpCAIbHBIE yueOHbIC
NEeHCTBUS, KOMMYHMKATHUBHBIE  YHUBEpCAJbHble  yuyeOHbIE  JIEHCTBUS,  PETYJIATHBHbIE
YHHMBEpCalbHbIEe yUeOHbIE IEHCTBUSA, COBMECTHAS JESTENbHOCTD.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUSA

1) 6a3oBble JIOTHYeCKHE TeiCTBUS:

CaMOCTOSITENIbHO (HOPMYJIMPOBaTh W aKTyaJIM3UpPOBATh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS ISl CPABHEHHUSI, KJIacCU(PUKAITUN
1 0000IIEeHH;

OTIPENIETISATh e JACSITEIIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX TIOCTHKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSIX;

pa3pabaThIBaTh MJIAH PElICHUs MPOOIEMBI C YUETOM aHAIM3a UMEIOIIUXCSI MAaTEPUATBbHBIX
1 HEMAaTEPHAIbHBIX PECYPCOB;

BHOCHUTBb KOPPEKTHUBBI B JACATCIBHOCTH, OLCHHWBATH COOTBCTCTBUC PE3YJILTATOB ULECIIAM,
OIICHUBATh PUCKH MOCIEACTBUH JESITEIILHOCTH;

KOOPJMHUPOBATh M BBHINOJHATH pabOTy B YCJIOBUSAX pPEAITbHOTO, BUPTYaJbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEaTUBHOE MBIIIUICHHUE MTPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:



BJIAJI€Th HaBbIKAMU Y4€OHO-HCCIIEOBATENbCKOM M MPOEKTHOM IESITENbHOCTH, HAaBbIKAMU
paspemieHus: nmpoodieM, CrOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
peiCHUA NPAKTUYCCKUX 3a/la4, HPUMCHCHHUIO Pa3JIMYHbIX MCTOJ0B ITIO3HAHU A,

OCYILECTBIIATh Pa3IMYHbIE BMJbl JEATEIBHOCTU [0 IOJyYEHHIO HOBOI'O 3HAHMS, €ro
UHTEpIpeTalyy, IpeoOpa3oBaHUI0 U MPUMEHEHUIO B PAa3JIMYHBIX Y4YE€OHBIX CUTyalUsiX, B TOM
YHUCJIC IIPU CO3AaHUHN y‘-Ie6HLIX " COLIMAJIBHBIX ITPOCKTOB,

(GbopMUPOBATh HAYYHBIA TUIT MBIIUICHUS, BIaJeTh HAYYHOU TEPMHHOIOTHEH, KIFOUEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh M (HOPMYIMPOBATh COOCTBEHHBIE 3a7aud B 0OPa30BaTEIbLHOW AEATEIBHOCTU U
JKU3HCHHBIX CUTYalUsIX;

BbIABJIATE TMPUYUHHO-CIICACTBCHHBIC CBIA3W W AKTyaJIM3UPOBATH 3a/a4y, BbIABHUIATb
TUIoTe3y €€ pelleHHs, HaXOAWUTh AapryMEHThl Ul JOKa3aTelbCTBA CBOUX YTBEP)KICHHH,
3aJlaBaTh NapaMeTpbl U KPUTEPUU PEILICHUS;

AHAJIM3UPOBATD MMOJIYYCHHBIC B XOAC PCHICHUA 3aJ]a4r PE3YJIbTAaThl, KDUTHUYCCKN OLICHUBATDH
HUX JOCTOBCPHOCTD, IPOrHO3UPOBATE USMCHCHUC B HOBLIX YCJIOBUAX,

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OL€HUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh 1I€JICHANPABICHHBI MOUCK IepeHoca CPeiCTB U CHOoco0OB JeiicTBUSA B
poECCHOHANIBHYIO CPENY;

YMCTb MEPCHOCUTDH 3HaHUA B IMO3HAaBaTCJIbHYIO n MMPAKTUYCCKYIO obJjacTu
KHU3HENIEeATEIIbHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BbIIBUI'aTb HOBBIC HWACH, IpClaraTb OPUTHMHAJIIBHBIC IOAXOAbl W PCHICHHA, CTABHUTH
npoOJIeMBl M 33]1a4H, TOITyCKAIOIINE aJTbTePHATUBHBIC PEIICHHUS.

3) padora ¢ nnpopmanmeii:

BIAJCTh HABbIKAMM MOJY4YeHHUs HUHGPOpPMALMUM U3 MCTOYHUKOB pa3HBIX THUIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBIISITh  TOWCK, aHAN3, CHUCTEMAaTH3allMI0 W HHTEPIIPETAIIUIO
MH(pOpMallUU Pa3InYHBIX BUJIOB U (OPM IPEICTABICHUS;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX popMaTax ¢ yd€TOM Ha3HAUEHUsI MHPOPMALIUU U LIEJIEBOM
ayJUTOpPUH, BBIOUpAst ONTUMAIbHYIO (POPMY MpEICTaBIECHUS U BU3YyallU3alluy;

OLCHUBATb JOCTOBCPHOCTH, JICTUTUMHOCTD I/IH(l)OpMaIII/II/I, €€ COOTBETCTBHUEC IMpaBOBbBIM U
MOpPaJIbHO-ITHYECKIM HOpMaM;

UCIOJIb30BaTh CpeACTBa HH(POPMALMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX M OpPraHM3allMOHHBIX 3aJad ¢ COOJI0/IEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IIaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

BJIAJCTh HaBbIKAMM pacllo3HaBaHWs W 3alUThl  MH(pOpMANMK, HHYOPMAITMOHHON
0€3011aCHOCTH JTMYHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

1) oOmenue:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX cpepax KU3HU;

pacrio3HaBaTh HEBEepOAJIbHBIE CpPEJCTBA OOIICHHS, IMMOHUMATh 3HAYCHHUE COIMAIBHBIX
3HAKOB, PACTMIO3HABATH MPEANOCHIIKYA KOHGIUKTHBIX CUTYAIlMi U CMSATYATh KOH(QIUKTHL;

BJIaACTDb PA3JIMYHBIMU CHOCO6aMI/I 06H_I€HI/I}I u BBaHMOHeﬁCTBHH, APTYMCHTHUPOBAHHO BCCTU
JIMAJIOT, YMETh CMSIr4aTh KOH(IUKTHBIC CUTYAaIlNH;

pa3BEPHYTO W JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIB30BAHUEM SI3BIKOBBIX
CpPEICTB.



2) coBMeCcTHAasl IeITeIbHOCTD:

MOHUMATH U UCTIOIH30BATh MPEUMYIIECTBA KOMAaHTHOW U WHANBUAYAILHON paOOTHI,

BbIOMpaTh TEMATHUKy M METOJbl COBMECTHBIX JAECUCTBUH C YyYETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

IIPUHUMATh LIeJIM COBMECTHOW JI€ATEJIbHOCTH, OpPraHU30BBIBATH M KOOPJIAWHHUPOBATH
JICUCTBUSA IO MX JOCTHKEHHUIO: COCTAaBIIAThH IUIAH JCHCTBHUM, PACHpEleisiTbh POJIU C Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOI paboThI;

OILICHMBATh KaYECTBO CBOETO BKJa/la M KaXKJIOT0 YYacTHHKA KOMaHbl B OOIIMI pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

rpeyiaraTb HOBBIE IPOEKTHI, OLUEHHUBATh WJIEU C IMO3UMLHUH HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh [O3UTHBHOE CTPATErMUYECKOE IOBEJCHHE B PA3JIUYHBIX CUTYaLMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBIC yqeﬁﬂme JeicTBUS

1) camoopranmu3anus:

CaMOCTOSITENIbHO OCYILECTBIISATh IO3HABATEJIbHYIO NEATEIbHOCTh, BBIABIATH IMPOOJIEMBI,
CTaBUTh W (OPMYIHMPOBaTH COOCTBEHHBIE 33/7a4yll B OOpA30BATENBHON JEATEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH pPEIIEHUsS MPOOJIeMbl C YUETOM HUMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMEeTa Ha OCHOBE JIMUHBIX MPEANOYTEHHIA;

JieNaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTh 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

C1oco0CTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIHPOKON 3PYIUIIMU B Pa3HBIX 00JIACTIX
3HaHUH, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIBbHOCTb, OLEHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIaJICTh HAaBBIKAMU MO3HABATEJILHOW Pe(PIEKCHH KaK OCO3HAaHUS COBEpIIAEMBIX J1eHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3Y/IbTaTOB U OCHOBAHUI, UCIOIB30BaTh MPUEMBI pedieKcun
JUISL OLIEHKU CUTYaIH, BBIOOpAa BEPHOTO PEIICHMUS;

OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHHUMATh PELIEHUS M0 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI M apIYMEHTBI APYTUX MPU aHAJIN3€E PE3YJIBTATOB JIEATEIBHOCTH.

3) npuHATHA ce0s U APYrux:

NPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTaTKU U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB IEATEIbHOCTH;

NpPU3HABATh CBOE MPaBO U MPaABO JAPYTUX Ha OIIUOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JAPYroro YeJIOBeKa.

HHPEAMETHBIE PE3YJIbTATHI

B mpomecce um3yuenuss kypca uHGOpMATHKH ~ yriayOnéHHoro  ypoBHs 6 10
Kaacce o0OydJaromuMucs OyayT JOCTUTHYTHI CIEAYIOIINE TPEMETHBIE PE3YJIbTaThL:

BJIaZICHUE TPEJACTABICHUSIMA O POJM WH(POPMAIMM U CBS3aHHBIX C HEH IPOIECCOB B
HpUpose, TEXHUKE MW OOLIECTBE, MOHATUSAMH <«HH(pOpMaNUa», «MH(YOPMALMOHHBIN MPOLECcC),



«CHCTEMa», «KOMIIOHEHTBI CHUCTEMBI», «CHUCTEMHBIN 3(hdexrT», «uHDOpMAIMOHHAS CHUCTEMay,
«cHucTeMa yIpaBICHUS;

BIIQJICHUE METOJaMH TMoucka uH(popMmanuu B cetn VHTEpHET, yMEHHE KPUTHYCCKH
OIICHUBATh MH(OPMAIIHIO, TOTYUYEHHYIO U3 ceTH MHTEepHeT;

YMEHHE XapaKTepU30BaTh OOJIBIINE JIaHHBIE, MPUBOAWTH NPUMEPHl HMCTOYHUKOB HX
MOJTyYEHUsT W HANpaBICHUS HCIOJIb30BaHUSA, YMEHHE KIACCU(UIIMPOBATH OCHOBHBIC 3a/a4l
aHaM3a JaHHBIX (TPOTHO3MPOBAaHME, KiaccuUKaiys, KIACTepU3allvs, aHATU3 OTKIOHCHHIA),
MMOHUMATh IIOCJIEIOBATEILHOCTh PEIICHMsI 3a7a4 aHa/lu3a JAHHBIX: COOp MEPBUYHBIX JAHHBIX,
OYHMCTKAa W OIICHKAa KadecTBa JaHHBIX, BBIOOP W/WIM IOCTPOEHUE MOJIENH, IpeoOpa3oBaHue
JIAHHBIX, BU3yaJln3alus JaHHBIX, MHTEPIPETaLUsl pe3yIbTaTOB;

MOHMMAaHUE OCHOBHBIX TPUHIIMIIOB YCTPOWCTBA M (YHKIIMOHHPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX W  MOOWMJIBHBIX KOMIIBIOTEPOB, TCHACHIIMH pPa3BUTHUA  KOMIBIOTEPHBIX
TEXHOJIOTHH;

BIIQJICHUE HaBBIKAMU pPAOOThI C OINEPAMOHHBIMU CHCTEMaMH, OCHOBHBIMH BHUIAMU
MIPOrPaMMHOTO OOECTICUeHUS IS PEIICHUsT yIeOHBIX 3a/1a4 110 BEIOPAHHOH CIICIIHATN3aINY;

HaJIMuMe MPEACTaBICHUM O KOMIBIOTEPHBIX CETSAX M MX POJIM B COBPEMEHHOM MHUpPE, O
0a30BBIX MPHUHIMIIAX OPraHU3alUU U (PYHKIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTeil, 00 0o0mux
MPHUHIIAIIAX pa3paObO0TKH U (YHKITMOHUPOBAHUS HHTEPHET-IIPUIIOKCHHUIA;

MOHUMAaHHE YTPpo3 WHPOPMAITMOHHON OE30MMaCHOCTH, MCIIOIh30BAaHHE METOIOB M CPEICTB
MPOTUBOACUCTBUA ATHUM Yyrpo3aMm, coONIoJeHHe Mep Oe30MacHOCTH, MPeJOTBPAIIAIOIINX
HE3aKOHHOE PACIPOCTPAHCHUE IEPCOHAIBHBIX JaHHBIX, COOJIOJACHHE TPEOOBAHHMM TEXHUKHU
0C30MMaCHOCTH ¥ TUTHUEHBI TIPU pad0Te ¢ KOMITBIOTEpAaMHU U JIPYTUMHU KOMITOHCHTaMH ITU(POBOTO
OKPYXCHHsI, IMOHUMAaHKHE IPABOBBIX OCHOB HCIIOJh30BAaHUS KOMIIBIOTEPHBIX IporpamMm, 0a3
JTaHHBIX 1 paboThI B ceTH MHTEpHET;

MOHMMAaHWE OCHOBHBIX MPUHIMIIOB JAMCKPETU3AlMK Pa3MUYHBIX BUIOB WH(GOpMAIUH,
yMEHUE OMpeAeaTh HHOOPMAIMOHHBIM 00BEM TEKCTOBBIX, Tpa)UUECKUX U 3BYKOBBIX JTaHHBIX
MIpH 33IaHHBIX MMapaMeTpax JUCKPETU3AINH, YMEHUE OMPENEIATh CPEIHIOI CKOPOCTh Mepenadn
JAaHHBIX, OIIEHUBATh U3MEHEHUE BPEMEHH Tepeiauyl Py W3MEHEHUH WH(OPMAIMOHHOTO 00bEMa
JAHHBIX U XapaKTEPUCTUK KaHAaJla CBS3U;

YMEHHUE HWCIOJB30BaTh MPHU PEHICHUWU 3a7a4 CBOWCTBA TO3WUIMOHHON 3aluCU YuCe,
aIropuTMa TOCTPOCHUS 3aMMCH YHUCJIa B TMO3UIMOHHOM CHUCTEME CUUCIEHUS C 3aJIaHHBIM
OCHOBAHHUEM U MOCTPOCHMS YHUCIIA IO CTPOKE, COAEPKALIEH 3aliCh 3TOTO YUCIA B MO3UIIMOHHON
CUCTEME CUHCIICHUS C 33JJaHHBIM OCHOBAaHUEM, YMEHHE BHITIONHATH apu(PMEeTHYECKUE ONepaluu
B IO3UI[MOHHBLIX CHCTEMAX CUHCIICHUS;

YMEHHE BBINOJHATh MPE0oOpa3oBaHUsI JIOTUUECKUX BBIPAKEHUN, HCIONB3YS 3aKOHBI
anreOpbl  JIOTUKH, YMEHHE CTPOHWTHh JIOTUYECKOE BBIpAKEHHWE B JUIBIOHKTUBHOH U
KOHBIOHKTUBHON HOpPMAallbHBIX (OpMax MO 3aJaHHOW TaONIWIle WCTHHHOCTH, HCCIEAOBaTh
00J1acCTh HMCTUHHOCTH BBICKA3bIBAHUSA, COJIEPHKAIIETO TEPEMEHHBIE, peliaTh HECI0XKHbBIC
JIOTUYECKHUE YPAaBHEHUS U CHCTEMbI YPaBHECHHI;

MOHMMaHHe O0a30BBIX aNTOPUTMOB OOpPaOOTKM YHCIOBOW W TEKCTOBON HHQOpMAIIH
(3amuch uYMcen B TMO3WIMOHHON CHUCTEME CUMCIICHMS, HAaXO0XKJIEHHUE BCEX MPOCTBHIX YHCET B
3aJIaHHOM JTHara3oHe, 00paboTKa MHOTOPA3PSAIHBIX IEIBIX YUCEN, aHAIU3 CUMBOJIBHBIX CTPOK U
JIPYTUX), QITOPUTMOB TMOUCKA W COPTUPOBKH, YMEHHE OMPENEIATh CIOXKHOCTh HM3y4aeMbIX B
Kypce 0a30BbIX aNrOpUTMOB (CyMMHPOBAHHE DJJIEMEHTOB MAacCHBa, COPTHPOBKA MacCHBa,
nepeOOpHbIE ANTOPUTMBI, JBOUYHBIA TMOWCK) M MPUBOIUTH MPUMEPHI HECKOIBKUX alrOPUTMOB
Pa3HOM CIOKHOCTH JIJIS PELICHUS OJHOM 3a]1a4u;

BIIaZICHUE YHUBEPCAIBHBIM SI3BIKOM MPOrpaMMHPOBaHUs BhICOKOTO ypoBHs (Python, Java,
C++, C#), mpeacraBieHusIMA O 0a30BBIX THMNAX JAHHBIX W CTPYKTypax ITaHHBIX, YMEHUE



UCIIOJIB30BaTh OCHOBHBIE YIPABJSIOIIME KOHCTPYKLIMH, YMEHHE OCYIIECTBIISATh aHAIMU3
NPEUIOKEHHONH MPOrpaMMBbl: OIPENENATh Pe3yiabTaThl paboTHl MPOTPaMMbl TPU 3aJaHHBIX
UCXOJHBIX [JaHHBIX, ONPEAEIATh, INPU KAKUX HCXOJHBIX JAHHBIX BO3MOXHO IIOJy4Y€HHUE
YKa3aHHBIX pe3yJIbTaTOB, BBISIBIATH JIaHHBIE, KOTOPble MOTYT MPUBECTH K omuOke B padoTte
porpaMMel, GOPMYITHPOBATH MPEAJIOKEHUS M0 YIYUIIEHUIO TPOrPaMMHOT0 KOJ1a;

YMEHHME CO3[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JTOKYMEHTHI M JIEMOHCTPALMOHHBIE
MaTepuaibl C MCIOJIb30BAHUEM BO3MOJKHOCTEM COBPEMEHHBIX IIPOTPAMMHBIX CPEICTB U
00JIauHBIX CEPBHCOB;

YMEHHE UCIOIb30BaTh 3JEKTPOHHBIC TaOIHUIIbI IJIs aHAIK3a, IPEICTAaBICHHS U 00pabOTKU
JAHHBIX (BKJIOYas BBIYMCICHHE CYMMBI, CpPEIHET0 apu(pMETUYeCKOro, HauOOJBIIEr0 W
HAMMEHBIIETO 3HAUCHHA, PeIlICHHE YPaBHEHUH, BBIOOP ONTUMAIILHOTO PeIIeHUs, TOA00p JTMHUN
TpeH/ia, pelieHue 3a/1a4 MPOTHO3UPOBAHU).

B mpomecce wm3yueHuss Kypca uHGOpPMATHKH  yrIyOn€éHHOro  ypoBHsi 6 11
Knacce 00yJaromuMucs OyayT JOCTUTHYTHI CIEAYIOIINE TPEMETHBIE PE3YJIbTaThL:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KOJbI, JOIMYCKAIOUIME OJHO3HAUYHOE JIEKOJUPOBAHHE
cooOuieHnit (npeuKCHbIE KOJbI), HCIOIb30BaTh NPOCTEHIIME KOIbl, KOTOpPbIE IO3BOJISAIOT
0oOHapy>KUBaTh W MCIIPABIIATH OMIMOKHU TPH IMepeaade JaHHBIX, CTPOUTH KOJ, 00eCTIeYNBAIOIINA
HAMMEHBIIYI0 BO3MOXKHYIO CPEIHIOI JUITMHY COOOIICHHs MPH H3BECTHOW YacTOTE CHMBOJIOB,
HOSACHATH PUHLUIIBI PA0OTHI IPOCTHIX AJITOPUTMOB CXKATUS JAHHBIX;

yYMEHHUE pellaTh IMOPUTMUYECKHE 3aJaud, CBs3aHHbIE C aHalIW3oM TrpadoB (3amauu
IIOCTPOCHUS ONTHUMAJIBHOTO IYTH MEXIy BepUIMHaMHM rpada, ONpelesieHUus KOIMYecTBa
pa3MYHBIX IyTeW MEXAy BEpUIMHAMU OPHUEHTHPOBAHHOTO AalMKIMYECKOro rpada), ymeHue
WCIIOJIB30BaTh JEPEBbs IPU AHAWIN3E M IOCTPOCHUM KOJOB W U1 IPEACTaBICHUS
apu(MeTHUECKUX BBIPAKECHUHN, MPU PELICHUH 33734 TOMCKAa U COPTUPOBKH, YMEHHUE CTPOUTh
JIEPEBO HWIPHI IO 3aJaHHOMY aJrOpUTMY, pa3palaThiBaTb M OOOCHOBBIBATH BBIUTPHIIIHYIO
CTpPaTEruio Urpbl;

yMeHHue pa3pabaThlBaTh U PEATU30BBIBATH B BUJE MPOrpaMM 0a30BbI€ aJrOPUTMBI, YMEHHE
MCIIOJIb30BaTh B MPOrpaMMax JaHHBIE Pa3JIMYHBIX TUIIOB C y4ETOM OIpaHUYEHMH HA IMaINa3oH
X BO3MOXHBIX 3HAQUE€HUN, NMPUMEHATh NPU PELIEHUH 33a4a4 CTPYKTYpPbl JIAHHBIX (CIHCKH,
CJIOBapHu, CTEKH, O4YEpelH, JEepeBbsi), HCIOIb30BATH 0a30Bble ONEPALUU CO CTPYKTypaMu
JTAHHBIX, MPUMEHATh CTaHJIAPTHBIE U COOCTBEHHBIE MOANPOrpaMMbI Ul 00paOOTKU YHCIOBBIX
JAHHBIX M CHUMBOJBHBIX CTpPOK, HCIOJb30BAaTh MpH pa3paboTke mporpaMM OuOIHOTEKU
HNOJANPOrpaMM, 3HaTh (YHKIMOHAIbHBIE BO3MOXHOCTH HWHCTPYMEHTAJIBHBIX CPEJICTB CPEbI
pa3paboTKu, YMEHUE HCIOIb30BaTh CPEACTBA OTJIAJKU MPOrPaMM B Cpejie IPOrpaMMHUpPOBAHUS,
YMEHME JOKYMEHTHPOBATh IPOTrPAMMBI;

yYMEHHUE cOo3/1aBaTh BeO-CTPAHUIIBL;

BJIa/ICHE OCHOBHBIMH CBEJICHUSIMU O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEJCTBAX CO3JIaHUS U
paboThl ¢ HUMH, YMEHHUE HCIOIb30BaTh TaOIMUHbIE (pPENsSIUOHHbIE) 0a3bl JAHHBIX (COCTaBIATh
3arpockl B 0a3ax JaHHBIX, BBIMOIHATE COPTUPOBKY M MOUCK 3anuceil B 6a3e TaHHbBIX, HATIOIHATh
pa3paboTaHHyto 0a3y JaHHBIX) U CIIPABOYHbIE CUCTEMBI;

YMEHHE HCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMATUYECKUE MOJIETH JJIsl aHainu3a OOBbEKTOB U
npoueccoB:  (GOpMyIHpoBaTh LEdb MOJEIUPOBAHUS, BBINOJIHATH AaHAIU3 PE3Y/IbTATOB,
IIOJIyUEHHBIX B XOJA€ MOJCINPOBAHUS, OLEHUBATh COOTBETCTBHE MOJEIHN MOAEIUPYEMOMY
00BEKTY MITH MPOLIECCY, MPEACTABIATH PE3YJIbTAThl MOACTUPOBAHUS B HATJISIIHOM BUJIC;

YMEHUE OpraHU30BbIBaTh JUYHOE HMH(OPMALMOHHOE MPOCTPAHCTBO C HCIIOJIB30BAaHHEM
Pa3IMYHBIX CPEJCTB LU(PPOBBIX TEXHOJIOIMH, NIOHUMAaHHE BO3MOXKHOCTEH IU(PPOBBIX CEPBUCOB
roCyJapCTBEHHBIX YCIYT, HUPPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;



MOHUMAaHHUE OCHOBHBIX NMPUHIUIOB pa0bOThI, BO3SMOXXHOCTEH W OTPaHUYEHUS MPUMEHEHUS
TEXHOJIOTHIl MCKYCCTBEHHOI'O MHTEJUIEKTa B Pa3JIMYHBIX 00JACTIX, HAJMYME NPEICTaBICHUN O
Kpyre pemaemMblX 3a7ad MaluHHOTO oOyueHHs (pacro3HaBaHMs, KilaccU(DUKALUU U
MIPOTHO3UPOBAHUS ) HAJIMUKE MPECTaBICHUN 00 UCIIOJIb30BaHUN MH(OPMALIMOHHBIX TEXHOJIOTUI
B Pa3IMYHBIX MPO(ECCHOHATBHBIX cepax.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KomnuecTBo yacos DnexTpoHHbIe (ITUPPOBEIE)
/11 Bceero KonTpoJibHbIE [IpakTnueckue o0pa3oBaTenbHbIC PECYPCHI
paboThl paboThl
Pasznea 1. lndpoBasi rpaMOTHOCTD
1.1 KoMmbrorep - yHuBepcanbHOE YCTPOUCTBO 7 1
00pabOTKH JaHHBIX
1.2 [IporpammHuoe obecreueHue 6
1.3 KoMnbsrorepHsie cetn 6 1
1.4 NudopmarnmonHas 6€301macHOCTh 7 2
Hroro no pazneny 26
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
2.1 [IpencraBnenre nHGOPMAIIMH B KOMITBIOTEPE 22 4
22 OcCHOBBI anreOpsl JIOTUKU 16 2
2.3 KomnelotepHas apupmeruka 7 1
Hroro nio pazgeny 45
Pa3nes 3. AnropurMbl M1 IpOrpaMMHpOBaHue
3.1 BBenenue B mporpammupoBaHue 16 1
3.2 | BcnomorarenbHble alrOpUTMBI 8 2
3.3 YucrieHHbIe METObI 5 3
34 ANTOpUTMBI 00paObOTKH CHMBOJIBHBIX JTAHHBIX 5 1
3.5 AnropuT™MbI 00pabOTKH MacCHBOB 13 1 5.5
Hroro no pasaeny 47
Paznen 4. UnopmManmoHHbIe TEXHOJIOTUH
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHamn3 JaHHBIX 10 1 4
Hroro no pazgeny 15
Pe3epBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 5 29




11 KUIIACC

No HaumeHnoBanue pa3aenoB v TeM IPOrpaMMBbI KonuuectBo yacos DnexTpoHHBIE (IIUPPOBLIE)
/11 Bceero KonTpoJibHbIE [IpakTnueckue 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
Pa3znea 1. Teoperuueckue 0CHOBBI HH(POPMATHKH
1.1 WNudopmanus 1 nHGOPMAIIMOHHBIE TPOLIECCHI 10 2.5
1.2 MopenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpOBaHue
2.1 DIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 AJTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
2.3 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 4.5
IIPOrPaMMHUPOBAHUS
Hroro no pazneny 50
Paznen 3. UndopMannoHHbIE TEXHOJIOTHHT
3.1 KoMmnbroTepHO-MaTeMaTnaecKkoe 8 2
MOJIETUPOBaHUE
3.2 ba3bl naHHbBIX 10 4
33 Be0-caiitbl 14 4
34 Komnelotepnas rpaduka 8 3.5
3.5 3D-MmonenupoBanue 8 3
Hroro no pazgeny 48
PeszepBHOE Bpems 20
OBIIEE KOJIMYECTBO YACOB I1O0 136 0 36.5
[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

Tpe6OBaHI/I${ TEXHUKU 0€30IMacHOCTH U
TUT'CHBI ITPpH pa60Te C KOMIIbXOTCpaMHU U
APYIr'uMH KOMIIOHCHTAMHU I_II/I(l)pOBOl"O
OKpYKCHUA

KoaunuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[TpuHUIMIIBI pabOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH 1TaHHBIMH C TOMOILBIO HIMH.
KoHTposieps! BHEIIHUX YCTPOHCTB

ABTOMAaTHYECKOE BBHITIOTHEHNE porpamMmaI

IIPOLIECCOPOM

OnepartuBHas, IOCTOSTHHAS U
JOJITOBPEMEHHAs aMsATh. KoHTposepbl
BHEIIHUX yCTPOHCTB. IIpsmoit noctym k
aMsATH

BxonHas koHTposbHast paboTa

COBpeMCHHBIe KOMITIBIOTCPHBIC
TCXHOJIOTNH

[IporpamMmmMHoe obecrieueHue
KOMITBIOTECPOB, KOMIIBIOTCPHBIX CUCTEM U
MOOMJIBHBIX YCTPOMCTB

CucreMHOe IPOrpaMMHOE OOecTIieueHueE.
OnepanoHHbIE CUCTEMBI

10

Yrunutsl. [{paiiBepbl yCTPOUCTB.




[TapannensHoe nporpaMMHpOBaHUE

I/IHCTaJIJ'IHI_[I/IH U JCUHCTAJLIIAI WA

1 MPOrPaMMHOTO 0OecreueHus
®daiinoBbie cucTemsl. [IpuHIUIBI

12 pasMelleHus 1 UMEHOBaHUs (DailioB B
noirospeMeHHoi namsaTu. llabnonsl 1
ornucaHus rpymi ¢aition
3akoHOHaTENBCTBO Poccuiickoi

13 ®enepanuu B 001aCTH NPOrpaMMHOTO
o0ecreyeHus U TaHHbIX
[IpuHIMIIBI TOCTPOEHUS U anapaTHbIe

14 KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBble MPOTOKOJIbI

15 Certb HnTepHer

16 Paznenenne IP-cetn Ha HO;I[CeTI/I c
MTOMOLIBI0 MACOK TMOJICEeTeN

17 ITpakTuyeckas pabora no Teme: "Macka
noxcern”

18 CereBoe aIMUHUCTPUPOBAHHE
Bunel nestensHocT B cetu MIHTEpHET.

19 Cepsucsel HTepHeTa. ['ocygapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTH

20 Nudopmannonnas 6€30macHOCTh

71 BpenonocHsle nporpaMmMHoe obecrieueHue
U METO/1bl 00pPBHOBI ¢ HUM

2 [IpakTuueckas pabota 1o Teme
"AHTHBUPYCHBIE IPOrPaMMBbI"
Opranu3zanys JMYHOTO apXHUBa

23 uHpopmanuu. PesepBHoe KonmupoBaHue.

[TaposibHas 3amuTa apXuBa




24

[IudpoBanue naHHBIX

25

26

Anroputm mudposanus RSA.
Creranorpagus

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

27

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

28

29

HenpepbIBHBIE U JUCKPETHBIE BETUYUHBI U
curHasibl. Heo0X01MMoCTh TUCKpeTH3anuu
nHbOpMAaINH, TPeTHA3HAYEHHON /IS
XpaHeHus, nepeaadn u o0paboTKu B
IU(PPOBBIX CUCTEMAX

Z[BOI/I‘IHOG KOIHUPOBAHHUC. PaBHOMepHHe u
HEPAaBHOMCPHBIC KOJbI. I[CKOI[I/IpOBaHI/Ie
COO6H.ICHHI>1, 3allMCaHHBIX C TIOMOIIBIO
HEPAaBHOMCPHBIX KOJOB

30

31

VYcenosue ®ano. [Toctpoenne o1HO3HAYHO
JIEKOIUPYEMBIX KOJIOB C TOMOIIBIO JI€pEBa.
I'pad An. A. MapkoBa

[IpakTuyeckas pabora no Teme
"KoaupoBanue u 1ekoaupoBaHue TekcTa"

32

33

Enunuter n3amMepenus KoaudecTra
nHpopmaruu. AndaBUTHBIN TOAXOT K
OLIEHKE KOJIM4YecTBa MH(OpMaLuu

CucTeMbl CUHCIICHUS

34

[TepeBon uncen U3 OAHON CUCTEMBI
CUHCJIEHUS B IPYI'YIO

35

JIBonuHas, BOCbMEpHUYHAS U
LIECTHAALIATEPUYHAS CUCTEMBI CUUCIICHUS,




CBs3b MCXKIY HUMU

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U

36 HIECTHAAIATEpPUYHAs CUCTEMbI CUUCIICHUS,
CBSI3b MEXKIY HUMU
JIBon4Hasi, BOCbMEpHUYHAs U

37 HIECTHAALATEPUYHAsA CUCTEMbI CUUCIICHNUS,
CBSI3b MEXKIY HUMU

33 ApudmeTnueckue ornepanuu B
MO3ULIMOHHBIX CUCTEMAaX CUUCIICHUS

39 TponyHas ypaBHOBEIIEHHAs CUCTEMA
CUUCIICHUS

40 JIBOMYHO-JECATUYHASL CUCTEMA CUUCIICHUS

A1 Tematuueckasi KOHTpOJIbHAsA paboTa 1o
teMe "CucTtembl cunuciaeHus "

42 KonupoBanue TekcToB

43 PacTtpoBoe koupoBaHue n300paskeHHi
[IpakTuueckast pabota 1o Teme

44 "luckperusanus rpapuueckoin
uHpopmanuu"

45 ITpakTruyeckas pabota no Teme "[lakeTHas
nepeaayda n3o00paxeHui mo cetu"”
I{BeToBBIE MOZIENH. BekTOpHOE

46 KoaupoBanue. @opmartsl (Haitios.
Tpéxmepnas rpaduka. @pakranbHas
rpacduka
Komunposanue 3Byka. OnieHka
MH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX

47 JTAHHBIX TP 3aIaHHBIX YaCTOTE

JTUCKPETU3AIUN U Pa3psITHOCTH
KOJIMPOBAHUS




48
49
50

[IpakTuueckas pabota 1o Teme
" luckpeTrur3aius 3ByKOBOW nHpopMariu'"

OcHOBBI anreOpsl JIOTUKA

Jlornueckue oneparuu. Tabmuibl
HCTUHHOCTHU

51

Jlornueckue Belpaxenus. Jloruueckue
TOXKJECTBA. JJ0Ka3aTenbCTBO JTOrMYECKUX
TOKIECTB C IOMOIIbIO TaOJIUI] UCTUHHOCTH

52

53

[IpakTuueckas pabota 1mo Teme
«[locTpoenue u ananu3 Tadnuil
HMCTUHHOCTHU B TaOJMYHOM MPOIIECCOPEN

[IpakTuueckas pabota 1mo Teme

"OmnpenesneHue BXOJHbIX TaHHBIX B
roTOBOM TadJMIEe UCTUHHOCTH"

54

55

Jlormueckue Oorncpanvu U Oorcpann Haq
MHOXKECTBaMH

Jlormueckue Oorcpalru U orepan Hall
MHO>KECTBaMH

56

57

3aKoHBI aNTeOphI JIOTUKUA. DKBUBAJICHTHBIE
npeoOpa3oBaHMs JIOTHUYECKUX BBIPAKCHU I

Jlornueckue ypaBHEHUs U CUCTEMBbI
ypaBHEHUH

58

59

Jlornueckue QyHKIIMU. 3aBUCUMOCTD
KOJIM4YECTBa BO3MOKHBIX JTOTHUECKHUX
(GYHKIUH OT KOJIMYECTBA apIyMEHTOB.
[TonHbIe cucTeMbl TOrMUYECKUX QYHKIUI

Kanonnueckue opMbl TOrHYECKHX
BbIpakeHUI1. COBEpIIECHHbIE
JTU3bIOHKTUBHBIE U KOHBIOHKTHBHbIE
HOpMaJIbHbIE (POPMBI, ATITOPUTMBI UX




IIOCTPOCHHU 11O Ta6J'II/IHC HUCTHUHHOCTH

60

61

Jlormyeckue 371€MEHTHI B COCTaBE
KOMITbIOTEpa

Tpurrep. Cymmarop. MHoOropaspsiiHbIit
CyMMarop

62

[TocTpoeHune cxem Ha JIOTHUYECKUX
3JIEMEHTaX. 3alKch JOTUYECKOTIO
BBIPQKEHUS 110 JIOTHYECKON cxeMe

63

64

MukpocxeMbl U TEXHOJIOTUS UX
MIPOU3BOJICTBA

TemaTuyeckasi KOHTPOJIbHAs padoTa 1Mo
teMe "OCHOBBI aIreOpbl JIOTUKH"

65

66

[IpencraBieHue 1enbIX YUCel B MaMATH
KoMIibtoTepa. OrpaHn4eHHOCTh AUana3oHa
qycell IpU OTPaHUYEHUH KOJINYEeCTBa
pa3psaos. [lepenonnenue pa3psaHoit
CeTKHU

be33nakoBbIe ¥ 3HAKOBBIE JaHHBIE.
3HaKOBBIN OUT. JIBOMYHBIIH
JOTIOJIHUTEBHBIN KOJI OTPULATEIIbHBIX
YHCEN

67

68

[To6GuTOBBIC JTOTHYECKUE OTIEPALIHIH.
Jlornueckuii, apupmeTnyecKkuit u
LUUKINYECKUI CIBUTH

[u¢ppoBanue ¢ TOMOIILI0 TOOUTOBON
onepauuu «uckiovaromee U

69

HpelICTaBJ'IeHI/Ie " XpaHCHHUE B IMaMATHU
KOMITIBIOTEPA BEIIECCTBCHHBIX YU CCIT

70

BrinosiHeHue onepanuii ¢ BEMIECTBEHHBIMU
YHCIIaMU, HAKOTUICHUE OMIHOOK MpH




BBIYHCIICHUAX

[IpakTuyeckas padora no reme «M3ydeHue

71 MOPa3psAHOr0 MAalIMHHOTO MIPEACTABICHUS 1
LIEJIbIX U BELIECTBEHHBIX YHCEI»

72 AHaJIN3 aJropuTMOB 1
Oransl peleHus 3a1a4 Ha KOMIIbIOTEPE.

73 HNHcTpyMeHTanbHbIE CpECTBA: 1
TPAHCIATOP, OTIAAAUUK, TPOPUITUPOBIIUK
Cpena nporpamMmmupoBanus. KoMmmumsius

74 U UHTEPIIPETALINS TPOrPaMM. |
Bupryansasle Mammebl. THTErpHpOoBaHHas
cpena pa3paboTKu

75 MerTo/ibl OTJIAIKK TPOTPaMM 1

76 Twurb! mepeMeHHBIX B S3bIKE |
IPOTPaMMHUPOBAHUS

77 O06paboTKa LeNbIX Yncel 1

78 O6paboTka BemeCTBEHHBIX YUCET 1

79 CrnyyaiiHble U TICEBIOCITYYaliHbIE YnCIa 1

80 Bersnenus. CnoxHble yCcI0BUsS 1

81 [uxsl ¢ ycnoBueM 1
[{uKJIBI IO IEPEMEHHOM.

82 B3anMo3amMeHseMOCTh Pa3TUYHbIX BUI0B 1
IIUKJIOB

23 O6paboTka HaTypaTLHBIX YHUCET C 1
HCIOJIb30BaHUEM ITUKJIOB
HaxoxzaeHne Bcex MpOCThIX YUCEN B

24 3aJJaHHOM Juana3oHe [IpakTuueckas |

pabota o Teme «Pemienne 3agad METOIOM
niepedopar»




85

I/IHBapI/IaHT OHUKJIa

86 JIOKyMEHTHpOBaHUE MPOTrpamMm

Q7 O6paboTKka TaHHBIX, XPAHSIIHUXCS B
(aiimax

88 PazOuenue 3a1aun Ha OA3a/1a4H
Hcnonk3oBaHue cTaHnapTHON OUOIMOTEKU

29 s3bpIKa mporpammupoBanus. [logknrouenue
O1OIMOTEK MOANPOTPAMM CTOPOHHHX
MIPOU3BOIUTENEH

90 [TomnporpamMmel (iponeypsl ¥ (pYHKITHH)

91 [Toanporpammsl (Tpoueaypsl U (YHKITUHN)

9 [IpakTuueckas pabota 1o Teme
"Pa3paboTka moamnporpamm”
Pexypcus. PekypcuBHble 00BEKTHI

93 (ppakransr). PexypcruBHBIE POIIETYPHI U
¢bynkuuu. Mcnonp3oBaHue cTeka Jis
OpTaHU3aIH PEKYPCUBHBIX BBI30BOB

04 [IpakTuueckas pabota 1o Teme
"PexypcuBHBIE IOAITPOrPaMMBI"

95 MoaynbHBIN IPUHLUI IIOCTPOCHUS
porpamMm

96 UucneHnHble METObI

97 [IpakTuyeckas pabora o Teme
«HucneHHOe peleHne ypaBHEHU

08 Hcnonb3oBaHne AUCKPETU3ALNH B
BBIYHUCITUTENBHBIX 33/]a9ax
[IpakTuyeckas pabora o Teme

99 «[IpubmmxEHHOE BRIYUCIICHUE JTJIUH

KPUBBIX U IUIOIIAAeH GUryp»




100

101

[IpakTrueckas padota nmo Teme «llonck
MakcuMyma (MHHUMYMa) (QyHKITUN

OO0paboTka CHMBOJIBHBIX JTAHHBIX.
AnropuT™MBI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOACYET KOJIMYECTBA IMOSBICHUI
CHMBOJIA B CTPOKE

102

103

AnropuT™MBI 00pa0OTKH CUMBOIBHBIX
CTPOK: pa30MEeHHUE CTPOKU Ha CIIOBA 110
MPOOEITBEHBIM CHMBOJIAM

AJropuTMBI 00paOOTKH CHMBOJIBHBIX
CTPOK: IOMCK MOJICTPOKH BHYTPH JTaHHOU
CTPOKH; 3aMEHa HaiJICHHOM MMOJACTPOKH Ha
APYTYI0 CTPOKY

104

105

[IpakTuueckas pabota 1o Teme
"OO6paboTKa CTPOK C UCIIOIH30BAHUEM
(GyHKIUI cTaHJapTHOM OMOJIMOTEKH SI3bIKA
IporpaMMupoBaHus"

FeHepauI/m CJIOB B 3aIaHHOM aJ'I(baBI/ITe

106

107

MaccuBbI ¥ TIOCIIEIOBATENBHOCTH YHCEIL.
[IpakTuueckas pabota 1o Teme
"3anonHenue Maccupa'

O06001IEHHbIE XapaKTEPUCTUKH MacCHBa

0.5

108

109

JIMHEWHBIN MONCK 3aJaHHOT0 3HAUCHHUS B
Maccuse. [IpakTudeckas paboTa o Teme
"JInHeHBIA TONCK 3aJaHHOTO 3HAYEHHS B
maccube"

[IpakTuyeckas padora no Teme "[lonck
MHHUMAJIBHOTO (MaKCUMaJILHOTO)
3JIEMEHTA B YHCJIOBOM Maccuse"

0.5

110

CopTupoBKa 0JJHOMEPHOTO MacCHBA.

0.5




[IpocTeie METOIbI COPTUPOBKH.
[IpakTrueckas padota mo Teme "IIpocTeie
METO/]Ibl COPTUPOBKHU MaccuBa"

CoptupoBka ciusinueM. beictpas
COPTHPOBKA MacCcHBa (aJIrOPUTM

i QuickSort). [TpakTrueckas pabota 1mo Teme 0:5
"BricTpas copTupoBKka Maccupa"
JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM

112 MmaccuBe. [Ipaktudeckas pabora 1mo reme 0.5
" JIBOMYHBII TOUCK"
[IpakTuueckas pabota 1o Teme

113 "3anoJIHEeHHE U COPTUPOBKA OJJHOMEPHOTO 1
MaccuBa"

114 JIByMepHbIE MaCCUBBI (MaTpPHULIbI)

115 Anroput™bl 06pabOTKH MaTpPUIL

116 [IpakTuueckas pabota 1o Teme |
"O06paboTka IByMEpPHBIX MAaCCUBOB"

117 Pemtenue 3agau aHanm3a JaHHBIX

118 TemaTudeckasi KOHTPOJIbHAs paboTa 1Mo
TeMe "ANTOpUTMBI U pOrpaMMHUpoBaHue"

119 CpencTBa TEKCTOBOTO Ipolieccopa

120 KomnsrorepHas BEpCTKa TEKCTa
[IpakTruyeckas pabora no Teme "Bépcrka

121 JIOKYMEHTOB C MaTeéMaTUYECKUMHU 1
dopmymnamn"

122 NHCcTpyMEHTHI pelieH3UpOBAHUS

123 [IpakTuyeckas pabora o Teme |
"MHOrocTpaHU4HbIE TOKYMEHTHI"

124 O6maunbie cepBuchl. KomnexktupHas 0.5




125

paborta ¢ nokymeHntamu. [IpakTuueckas
pabora o Teme "KomnexkruBHas pabora ¢
JTOoKymMeHTamu'"

Amnanus JaHHBbIX. Bonpmme JaHHBIC

126

MarmaHoe oOydeHue

127
128

HToroBas KOHTpOJIbHASA paboTa

AHaH3 TaHHBIX C TOMOIIBIO 3JICKTPOHHBIX
TadJIuI

129

[IpakTuueckas pabora no teme "AHanus
JTAHHBIX C MOMOIIBIO AIEKTPOHHBIX
prlang

130

131

[Toctpoenue rpadukoB GPyHKIUH.
[IpakTuueckas pabota 1o Teme
"HarnsaHoe npeacTaBieHne pe3yibTaToB
CTaTUCTUYECKOM 00pabOTKU JaHHBIX B
BU/JIE IMarpaMM CpeJICTBaMU peIaKkTopa
AJIEKTPOHHBIX TabuUIr"

Jlunum tpenna. [pakTudeckas padota mo
teme "[logbOop nuHUM TpeHa,
IIPOrHO3UpOBaHuE"

0.5

0.5

132

133

[TonGop napamerpa. [IpakTuueckas padbora
1o Teme "YHCIIEHHOE PelIeHNE YPAaBHEHUI
C TIOMOIIBIO TIOI00pa mapameTpa”
[IpakTuyeckas pabora o Teme
"YucneHHoe peleHne YpaBHEHUH ¢
MOMOIIBIO TTO100pa mapamerpa”

0.5

134

OHTI/IMI/ISaIII/ISI KaK IMMOUCK HAWJIy4dIero
PEIICHUA B 3aJaHHBIX YCIIOBUSAX.
[IpakTrueckas padota mo Teme "Perenue
3a/1a4 ONTUMHU3AIUHU C IOMOIIBIO

0.5




AJIEKTPOHHBIX TabIHUIT"

O0001IeHYE ¥ cUCTEMATH3aLU 3HAHUHI 110

135 1
kypcy 10 xnacca
O060011eHrEe ¥ cucTeEMaTU3alus 3HaHUH 110
136 1
kypcy 10 knacca
OBUIEE KOJIMYECTBO YACOB I10O 136 29

[NPOT'PAMME




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
° ara u¢poBsbI
Jl:;n Tema ypoka Beero Kontpoabnubie IIpakTunyeckue fll3y'{eﬂl/lﬂ :)Iﬁl;l:l[;((:BaTeeﬂbﬂble
padoThI padoThI pecype
1 KonugectBo nnpopmanmu 1
AJNTOPUTMBI CHKATUSI TaHHBIX 1
3 Anroputm Xadhdmana 1
[IpakTuueckas pabora no teme "Cixkatue
4 JTAHHBIX C TIOMOIIBIO AJITOPUTMA 1 1
Xaddpmana"
5 Anroputm LZW 1
AJNTOPUTMBI CKATHSI TAHHBIX C MIOTEPSIMHU.
6 [IpakTuyeckas padora no Teme "CixaTtue 1 05
naHHBIX ¢ moTepsmu (anroputmsl JPEG, '
MP3)"
CkopocTb nepeauu JaHHBIX 1
8 ITomexoycToiuMBBIE KO 1
9 [IpakTuueckas pabota 1o Teme 1 1
"[TomexoycroiunBblie KOIbI"
Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX
10 B3aumoJeiicteue. CucteMHbIi 9 exT. ]
VYnpasieHue Kak HTHPOPMalMOHHBIN
npouecc. OOpaTHas CBS3b
11 Moaenu u MOJIETUPOBaHKE 1
12 I'pader 1
13 Pemenue 3amau ¢ momonisto rpadoB 1
14 HepeBbs 1




15 OCHOBBI TEOPUH UTP
[TpakTuaeckas pabora mo Teme "Tlonck

16 BBIUTPBIIIHON CTPATErUU B UTPE C MOJTHON
unpopmanuen"”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIJIEKTA

18 [TpakTudeckas padbora mo teme "Cpencraa
HCKYCCTBEHHOTO MHTEIIEKTA"
dopmanuzanus MOHATHS aarOpUTMA.

19 Mammna TrlopuHra Kak yHUBepcaabHas
Mozeib BeluuciaeHuil. Tesuc Yépua—
Treropunra
[IpakTuueckas pabota 1mo Teme

20 "CocraBiieHH€e POCTOM MPOTrpaMMBbI J1J1s1
MaimuHbl Thropunra"

21 Mammna ITocra

22 Hopmansnsie anropudme MapkoBa
ANTOPUTMUYECKH HEPA3PEITUMBIC 3aaUH.

23 3amaua octaHoBa. HeBO3MOKHOCTH
ABTOMATHUYECKOHN OTJIAJKU MPOTPaMM

24 CnoxxHoCTh BeIuMCEHUH. TecTupoBaHue
o pazaeny
[Torck MpOCTHIX YKCeN B 3aJaHHOM

25 JMarna3oHe ¢ TOMOIIBIO AJITOPUTMA
«pemieto Dparocheran

26 [IpakTuyeckas padora no Teme "[lonck
MPOCTHIX YHUCEI B 33/IaHHOM Jiuana3oxe"”

7 MHoropa3psiIHbIE TIeNIbIe YHuCiia, 3aa9i
JUTHHHOM apu(METHKHU

)3 [IpakTuyeckas pabora o Teme

"Peanu3ainys BEIYUCICHUHN C




MHOTOpa3psIHbIMA YHCIIaMH"

29

CnoBapu (accoluaTuBHbIE MACCUBBHI,
oToOpakeHwus ). X3MI-TaOTHUIIBL.
[Toctpoenue andaBUTHO-4ACTOTHOTO
CcIIoBapsi IS 3aIaHHOTO TEKCTa

30

31

[IpakTuueckas pabota 1o Teme
"TToctpoenue andaBUTHO-4aCTOTHOTO
cJIOBaps JUIs 3aJJaHHOTO TekcTa"

AHam3 TekcTa Ha €CTECTBCHHOM S3BIKE.
Brigenenue HOCHGﬂOB&TCHLHOCTCﬁ 10
I_Ha6.]'IOHy. Pel"y.]'IHprIe BBIPAKCHMUA.
YacTOoTHBIN aHaAIN3

32

33

[IpakTuueckas padbora no teme "AHnanus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

Creku. Ananu3 MMPaBUJIBHOCTU CKOOOYHOTO
BBIPpAXKCHUSA

34

35

Brruncnenue apupmernueckoro
BBIPAKEHUS, 3aIIMCAHHOTO B TOCT(OUKCHOMN
dhopme

[IpakTruyeckas paborta o Teme
"Bbruncienue apupmMeTn4eckoro
BBIP)XEHUS, 3aIMCAHHOTO B MOCT(PUKCHOMN

dbopme"

36

37

Ouepenu. Mcnionb3oBanue ouepenu st
BpeMeHHOFO XpaHeHI/ISI JTAaHHBIX

[IpakTudeckas pabota 1mo Teme
"Ucnons3zoBanue ouepenu"”

38

epeBbs. Peanuzanus nepeBa ¢ TOMOIIBIO
CCBUIOYHBIX CTPYKTYp. J[BonuHbIE
(bunapubie) nepesbs. [locTpoenue nepesa




39

JJIA 3aIaHHOI'O apI/I(l)MeTI/I‘ieCKOFO
BBIPpAXXCHUA

[IpakTuyeckas pabora o Teme
"Ucnonp3oBaHue 1epeBbEB IS
BBIYUCIICHUS apU(PMETUICCKUX
BbIpaKEHH1"

40

41

PexypcuBHBIC aITOpUTMBI 00X0/1a JiepeBa.
Hcnonb30BaHue CTEKA M OUCPEIH JUIS
o0xoJa gepena

PexypcuBHbIe anropuTMbl 00X0/a JAepeBa.
Hcnonp30BaHue CTEKa M 04PN JUIS
o0xoma nepena

42

43

Anroputmsl Ha Tpadax. [Tocrpoenue
MHUHHMAaJILHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

O6xon rpada B rmyouny. O6xox rpada B
HMIMPUHY

44

45

KonnyecTBo pa3MuHbIX TyTEH MEXIY
BEPIINHAMU OPUEHTUPOBAHHOI'O
AIMKIINYECKOro rpada

Anroput™ JlefiKCTpHI.

46

47

[IpakTuueckas pabota 1o Teme
"Bpruncienue JIMHBI KpaTYaiero myTu
MeX1y BepLIMHaMH rpada (aaroputm
HeiixcTpsbr)"

Anroputm ®noiina—Yopmamuia

48

3amauu, pemraeMpie ¢ TOMOIIBIO
JTMHAMUYECKOTO IMPOTPaMMHUPOBAHUS:
BBIUUCIICHUE PEKYPCHBHBIX ()YHKIIHNA




49

50

[IpakTuueckas pabota 1o Teme
"Brruncienue peKypcUBHBIX (DYHKITHI C
IIOMOUIbIO JUHAMUYECKOTO
IIporpaMMupoBaHus”

3anaun, peraeMble ¢ TOMOIIBIO

AUHAMHUYCCKOI'O IIporpaMMHUpOBaHMs:
MOJCYET KOJIUYECTBA BAapUAHTOB

51

52

[IpakTuueckas padota o teme "llomcuér
KOJIMYECTBA BAPUAHTOB C IIOMOILIBIO
JMHAMHYECKOI0 IporpaMMupoBaHus"

3anaun, pemiaeMble ¢ TOMOIIBIO
JMHAMUYECKOTO MPOrPaMMHUPOBAHUS:
3aJauu onTUMH3anuu. TemaTuyeckast
pabora

53

54

[TonsTHE 0 mapagurmax
nporpammupoBanus. O030p S3BIKOB
IPOrpaMMHUPOBAHHUS

[TonsaTue 06 00BEKTHO-OPUEHTUPOBAHHOM
IpOrpaMMUPOBAaHUH

55
56

O0BexTHI U Ki1acchl. CBOMCTBA U METO/IBI
00BEKTOB

OOBEKTHO-OPHUEHTUPOBAHHBIN aHAIN3

57

58

[IpakTuueckas pabota 1o Teme
"Hcnonp30BaHKe TOTOBBIX KJIACCOB B
nporpamme”

PazpaboTtka nmporpamm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a

59

[TpakTrueckas padota "Pa3paboTka
MIPOCTOM MPOTPaMMBI C UCIIOJIb30BAHUEM
KJ1IaccoB"




WNukancynanus. [Ipaktuueckas padota no

60 Teme "Pa3paboTka kiiacca, UCIOJIb3YIOIIETO 0.5
WHKaNCyJsuo"
61 Hacnenosanwue. [lomumopduzm
62 [IpakTuueckas pabota 1o Teme |
"Pa3paboTka nepapXxuu KiaccoB"
Cpensl OBICTPOIA Pa3pabOTKH MPOTPaMM.
63 [IpoekTupoBanue uaTepdeiica
M0JIb30BaTENs
64 [IpoextupoBanue nurepdeiica
I10JIb30BATENS
65 Hcnonb30BaHre TOTOBBIX YIPABISEMBIX
AJIEMEHTOB JIJIsl IOCTpOeHus: uHTepgeiica
[IpakTuueckas pabota 1o Teme
66 "PazpaboTka mporpaMmsl ¢ TpaduuecKumM 1
unrepdeiicom”
67 N3y4eHne BTOpOro s3bIka
MIPOrPaMMHUPOBAHUS
63 N3yuenne BTOpOro s3b1ka
MIPOTPaMMHUPOBAHUS
69 DTanbl KOMIIbIOTEPHO-MAaTEMATUYECKOTO
MOJEIUPOBAHUS
Jluckperusanus pu MaTeMaTUu4eCKOM
70 MOJIEJIINPOBAHNHN HETIPEPBIBHBIX IIPOLIECCOB.
MoaenupoBaHue IBUKEHUS
71 [IpakTudeckas pabota 1mo Teme 1
"MopenupoBaHue JBUKEHUS"
MonenupoBaHue OMOJIIOTUYECKUX CUCTEM.
72 [TpakTrueckas paboTa mo Teme 0.5

"MopenupoBaHre OMOJIOTHYECKUX CHCTEM"




MaremaTudeckue MOACIN B SKOHOMHKE.

73 BrruucnurenbHbIe SKCIIEPUMEHTHI C
MOJIETSIMU
BepositHocTHBIE MOAenu. [IpakTueckas
74 pabora o Teme "MmMuTanmonHoe 05
MOJIETTUPOBAHUE C TOMOIIBI0 METO/1a
Mounre-Kapno"
75 KomnbrotepHoe MoienpoBaHUE CUCTEM
yIpaBiIeHUs
76 O06paboTka pe3ynbTaTOB SKCIIEPUMEHTA
77 Tabnuunble (pessIIuoOHHbIC) Oa3bl TaHHBIX
[Touck, copTupoBKa U PUILTPALIHS
73 JaHHBIX. 3ampOChl HA BBIOOPKY JTaHHBIX.
3anpocsl ¢ mapameTpamu. Beraucisemblie
I10JIS B 3aIpOcax
79 [IpakTuueckas pabora no teme "Padora ¢ 1
roToBoi 0a3oii JaHHBIX"
MHoroTtabauuHble 6a3bl JaHHBIX. THITBI
80 cBsi3el Mexay Tabnunamu. Baemnui
kito4. LlenoctHOCTh 6a3bl TaHHBIX
[IpakTuueckas pabota 1o Teme
81 "Pa3paboTka MHOTOTaOINYHOM Oa3bI 1
JTAHHBIX "
22 3anpocsl K MHOTOTAOJIMYHBIM Oa3am
JTAaHHBIX
23 [IpakTuueckas pabota o Teme "3anpocsl K |
MHOroTa0In4YHOl 0a3e mJaHHBIX"
84 S3bIk ynpaBneHus qaaHsiMu SQL
25 [TpakTrueckas paboTa mo Teme |

"VrpaBneHue JaHHBIMHU C TIOMOIIIBIO SI3bIKA




SQL"

Hepenstmonnsie 6a3bl JaHHBIX.

86
DKCIEPTHBIE CUCTEMBI

87 HNuTepHeT-npuioxeHus
IlonsiTHE O CEpBEPHON U KIMEHTCKON

88 yacTsax caiita. TeXHOJIOTHs «KJIUEHT —
cepBep», €€ JOCTOMHCTBA U HENOCTATKH

89 OcHoBbl s13p1ka HTML

90 [IpakTuueckas padbora no teme "Coznanue
TEKCTOBOU BeO-CTpaHUIIBI"

91 OcHoBbnl s13pika HTML

92 Ocnogsl s13p1ka HTML
[IpakTuueckas pabora no teme "Coznanue

93 BeO-CTpaHUIIbI, BKIIOYAIOIIEH
MYJIbTUMEANIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BU/IE0)"

94 OcHoBbI KackaaHbIX TabmuI ctuieit (CSS)

[IpakTuueckas pabota mo Teme
95 "OdopmiieHre cTpaHUIIbl C TOMOIIBIO
KacKagHbIX TAa0IUI[ cTHIEH"

96 Cuenapuu Ha s3bpIKe JavaScript
97 Cuenapuu Ha s13b1Ke JavaScript
98 ®opmbl Ha BeO-CTpaHULIE

[IpakTuyeckas padora no Teme "O6paboTka

99 "

JaHHBIX GOpM

Pa3memenue Beb-caiiToB. Yciyra
100 XOCTUHTa. 3arpy3ka (aiiyioB Ha CaiT.

TectupoBanue

101 Kanpuposanue. Ucnpasienue




102

nepcrektussl. [ mcrorpamma. Koppekus
YPOBHEH, KOPPEKLUS [IBETA.
ObecrBeunBaHNe BETHBIX U300pakeHUI

BBon n300pakeHuli ¢ UCIOIb30BaHHEM
Pa3IMYHBIX TUPPOBBIX YCTPOUCTB.
[TpakTrueckas padota nmo teme "OOpaboTka
nudposbIx pororpadumit”

0.5

103

104

Perymib. PaboTta ¢ obnactsimu. OUabTpHI.
[IpakTuueckas padota o teme "Petyiib
1 poBex Gortorpaduit”

MHorocnoitasle n300paxeHus. TekcToBbIe
cion. Macka cnosi. Kanansl. Coxpanenue
BbIJIeJIEHHOW 001acTH

0.5

105

106

[IpakTuueckas pabota 1o Teme
"MHorocnoiiable n300paxxenus"

[ToaroroBka uiuTrOCTpaIyii 1715 BeO-CallTOB.
[IpakTuueckas pabota 1mo Teme
" AHMMHMpPOBaHHBIE N300paXxKeHus"

0.5

107

108

Bekropnas rpaduka. Bekropuzamus
PacTpOBBIX U300PAKEHUIA

IIpakTryeckas pabota no Teme "BekTopHas
rpacduka"

109

110

[TpUHIUTIBI TOCTPOCHUS M PENAKTUPOBAHHSI
TPEXMEPHBIX MOJIENEN

IIpakTruyeckas padora no Teme "Coznanue
IIPOCTBIX TPEXMEPHBIX MoJIenen"

111

112

Cerounbie MoJienT. Matepuaiibl

[IpakTuyeckas padora no Teme "CeTouHble
Mozenun"

113

MopenupoBaHre HCTOYHUKOB OCBEIIICHHS.




Kamepsr

[IpakTuyeckas pabora o Teme

114 "Pennepunr"
115 AnutuBHBIE TeXHOJI0THH (3D-npuHTEpHI)
116 [Tonsatue o BI:IpTyEUILHOfI peanbHOCTH U
JOTIOJTHEHHOM peabHOCTH
O60061eHre U cucTeMaTU3alus o TeMe
117 "Undopmanust 1 ”HGOPMAITMOHHBIE
npouecch”
O06o0uIeHne 1 CUCTEMAaTH3AIHSI [T0 TEME
118 "Uudopmanus u nHGOpMAITHOHHBIE
nporecch”
O60061eHre U cucTeMaTU3alus o TeMe
119 "Nndopmanus u uHpopMamoHHbIE
nporecch”
120 O06o011ieHre 1 cucTeMaTH3aIMs [0 TeMe
"MopenupoBanue"
11 O06001eHne U cucTeMaTu3alus o TeMe
"DneMeHThl TEOPUH AITOPUTMOB"
122 O06o011eHre 1 cucTeMaTH3aIMsl [0 TeMe
"AJTOPUTMBI U CTPYKTYpPBI JAHHBIX"
123 O600611eHre U cucTeMaTU3alus 10 TeMe
"AJITOPUTMBI U CTPYKTYpPBI JaHHBIX"
O06o011IeHre 1 cucTeMaTH3aIHs 10 TeMe
124 "OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO
IIpOrpaMMHUpOBaHus"
O600611eHre U cucTeMaTU3alus 0 TeMe
125 "OCHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO
MporpaMmmMupoBaHus"
126 O06o01IeHre 1 cUCTeMaTH3aIHs 10 TeMe




"OCHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO

nporpaMmmupoBaHus"
O0001IeHE U CHCTEMATH3AIIS 10 TEME

127 "KoMIIbI0OTEpHO-MaTEMaTHUECKOE 1 1
MoJieupoBanue"
O060011IeHrEe U cUCTEMAaTU3ALMS 10 TEME

128 "KoMIIbl0TEpHO-MaTEMaTHUECKOE 1 1
MoeupoBanue"

129 O00011IeHIE U CUCTEMATU3AIU 110 TEME 1 |
"Bba3el 1aHHBIX"

130 O0001IeHE U CHCTEMATH3AII 10 TEME | |
"Bba3bl JaHHBIX"

131 HroroBast koHTpoIbHAs paboTa 1
O00011IeHNE U CUCTEMATHU3aIUs 110 TEME

132 " . 1 1

Beb-caiiTel

133 O000I11IeHIE U CUCTEMATH3ALU 110 TEME 1 |
"KommnbrotepHas rpaguka’

134 O00011IeHNE U CUCTEMATH3aIU 110 TEME | |
"KomnerotrepHas rpaguka"

135 O000I11IeHIE U CUCTEMATH3AIU 110 TEME 1 |
"3D-MonenupoBanue"

136 O00011IeHIE U CUCTEMATH3AaIU 110 TEME 1
"3D-MmonenupoBaHue”

OBIIEE KOJIMYECTBO HACOB I10 136 495

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

* Unudopmaruka (B 2 yactsx), 10 knacc/ [Homsiko K.1O., Epemun E.A., O011ecTBO ¢ OrpaHUu€HHON OTBETCTBEHHOCTHIO
«BMHOM. Jlabopartopus 3HaHU»; AKInoHepHoe od1iecTBo «M3naatenscTBo «IIpocBemnienne»
» Undpopmatuka (B 2 yactsx), 11 kmacc/ [Nomsiko K.1O., Epemun E.A., OO11ecTBO € OrpaHMu€HHON OTBETCTBEHHOCTHIO

«BHOM. JlabopaTopus 3HaHMi»; AkuuoHepHoe oOmecTBo «M3aarenbetBo «lIpocBemienne»

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJIS

1. Uudopmatuka (yrmyoOneHnnslil ypoBeHs). Peanmzarus tpedoBanuii ®I'OC cpennero odiiero o0pa3oBaHus: METOUYECKOE
nocobue st yuutens / [H.H. Campinkunal. — M. :OI'BHY «MHCTUTYT cTpaTerun pa3BuTHs oOpazoBaHus», 2023.

2. TonsaxoB K.YO. [IporpammupoBanue. Python. C++. Y. 1: yue0. nocobue. — M.: bunowm; Jlaboparopus 3Hanuii. — 2022. —
URL: https://catalog.prosv.ru/item/48891 (nata obpamenus: 23.06.2023).

3. IMonsxoB K.1O. [IporpammupoBanue. Python. C++. Y. 2: yue6. nocobue. — M.: bunowm; Jlaboparopus 3Hanuii. — 2022. —
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