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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriyOnEHHBIA YPOBEHb) HA YPOBHE CPEIHETrO
obmero oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHHI K pe3yJabTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHbix B @I'OC COO, a Taxxke denepanbHo padbouei
IPOrpaMMbl BOCITUTAHHS.

[IporpaMmMa 1o wuHpoOpMaTHKEe HAET MPEACTABICHUE O IIEeNAX, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHUS M Pa3BUTHUS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera «MubopmaTka» Ha yriyOJIEHHOM YpPOBHE, yCTaHaBIMBAET
00s13aTeNIbHOE peIMETHOE coJiepaHue, npeaycMaTpuBaeT ero
CTPYKTYPUPOBAHHE IO pa3jiejiaM U TeMaM Kypca, ONpPEAEIIIeT pacipeleI€HUE ero
o Kjaccam (rojiaMm M3y4deHus ), 1a€T MpUMEPHOE pachpeiesicHue y4eOHBIX YacoB
N0 TEMAaTUYECKUM pasJenaM Kypca U PEKOMEHIYeMYI0 (IpUMEpPHYIO)
NOCIEAOBATEAbHOCTh  MX  M3yY€HUS C  y4€TOM  MEXIOPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTHKM Y4eOHOro IpoLecca, BO3PACTHBIX
0COOEHHOCTEN 00yUaroIUXCs.

[Iporpamma o nHpoOpMaTHKE ONpPEIEseT KOJTMUECTBEHHbIE U KAYECTBEHHBIE
XapaKTEPUCTUKHN y4eOHOro MaTepuaia Juisl KaKJ0ro roja U3y4eHus, B TOM YHUCIIe
JUISL COAEPKATEIbHOTO HAIOJHEHUs] Pa3HOro BHJAa KOHTPOJS (MPOMEKYTOUHOU
aTTeCTallH oOyyarouuxcs, BCEPOCCUICKUX MIPOBEPOYHBIX pabor,
rocyJapCTBEHHOM UTOroBoil arrecrauuu). [IporpamMmma no nnpopmaTuke sBIsETCA
OCHOBOM [IJIl COCTaBJIEHUSI AaBTOPCKUX Y4YEOHBIX MpPOrpaMM U YUYEOHHUKOB,
NOYPOYHOI0 IJIAHUPOBAHUS Kypca YUUTENIEM.

HNudopmaTtuka B cpegHem o01ieM 0o0pa30BaHUU OTPAXKAET:

CYITHOCTh HMH(OPMATHKM KaK HAyYHOW JOUCUMWIUIMHBI, HW3ydaromiei
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOKHOCTH aBTOMATHU3alMA HHPOPMAITHOHHBIX
IPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE  00JIACTU  NPUMEHEHHs  UHMOPMATHKU, TPEXKAE  BCETro
MH(GOPMaIIMOHHBIE TEXHOJIOTUH, YIPABIIEHUE U COLUAIbHYIO CheEpy;

MEXIUCHIUIUTMHAPHBIA ~ XapakTep HHQOPMATHKH ¥ HWH(DOPMAIMOHHOU
NEeSATETbHOCTH.

Kypc uHbopMaTuKu a5 ypOBHsSI CpeIHEro 00Iero oO0pa3oBaHUs SBISCTCS
3aBEpUIAIOIIUM 3TallOM HEMpPEpPhIBHONW IMOATOTOBKM OOydalomuxcs B 00JacTu
UHPOPMATUKA U WH(DOPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha coJiepKaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIET0 0Opa3oBaHUs U
ONMBIT  TIOCTOSTHHOTO  MPUMEHEHHs  WHGOPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPEeTalni0 U 0000IIeHne
3TOTO OIBITA.



PesynpTaThl  yriayOiaEHHOrO ypoOBHS HM3y4eHHMs ydyeOHOTrO MpeameTa
«Mapopmatrukay OpPUEHTHUPOBAHbI HAa TMOJYYEHUE KOMIIETEHTHOCTEH IS
nocienymomneil  npodeccuoHaIbHOM JIeATeTbHOCTH KakK B paMKaxX JIaHHOU
MPEAMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0acTsax. OHU BKIIFOYAIOT B CeOS:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOUTCSl JaHHas MpeAMeTHas 00JacTh, paclo3HaBaHUE COOTBETCTBYIOIIMX WM
MPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTD JEMOHCTPUPOBATH PA3TUUHBIC MOIXObI
K U3YUYEHUIO SIBJICHUI, XapaKTEpHBIX JJI1 U3y4aeMOU peIMETHON 00JIacTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUYECKUE 3aJlauu,
XapakTepHbIe JUIsl HCIOJIb30BAHUS METOAOB M HMHCTPYMEHTapusi JaHHOU
npeIMEeTHON 00J1acTH;

HaJMyue TPEJACTaBICHUM O JaHHOW MPEIMETHOM 00JIaCTH KaK I€JIOCTHOM
TEOpUU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3AX CO CMEXKHBIMU 00JACTIMU
3HAHUU.

B pamkax yriny0GnéHHOTo ypoBHsI U3yueHUs MHMOpMATHKUA 00ecreuynBaeTcs
1eJICHANPaBJICHHAs] TIOJITOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3anusx  NpopecCHOHAIBHOIO  O0pa3oBaHUsA MO  CHEHUAIBHOCTSIM,
HEMOCPEJACTBEHHO CBSA3AHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAsT O€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIgHHOE O00y4YeHWe, TMPOMBINIICHHBI MHTEPHET BeEIIeH, HCKYCCTBEHHBIN
WHTEJJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAaHTOBBIC
TEXHOJIOTUH, CHUCTEMbI PaCIpeeIEHHOTO peecTpa, TEXHOJIOTUU BHUPTYyaIbHOU U
JIOTIOJTHEHHOM pPeaIbHOCTEM.

OcHoBHasi 1eb UW3y4YeHUsi yueOHoro mnpeamera «MHpopmatukay Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUeHHE
JaJbHEUIIET0 Pa3BUTUS WH(POPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocs, ero
TOTOBHOCTH K JKM3HHU B YCIIOBHSIX pa3BUBAIOLIErocsi HHOPMAIIMOHHOTO O0IIIeCTBa
M BO3paCTalONICii KOHKYPEHUMU Ha pbIHKE Tpylda. B CBS3M C 3TUM HU3y4yeHUE
uHpopmatuku B 10—11 kimaccax g0MKHO 00€CTICUUTD:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopmatrku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

chOpPMHPOBAHHOCTh YMEHHMM pa3audath (akThl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh UX CBS3b C KPUTEPUSMH OIEHUBAHUS U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, IIPOBEPATH HA TOCTOBEPHOCTD U
0000611aTh HH(POPMAITHIO;



C()OPMUPOBAHHOCTb ~ IPEJICTABICHUA O BIMSIHUM  HHPOPMALMOHHBIX
TEXHOJIOTMM Ha JKU3Hb 4YeJNOBEKa B OOILIECTBE, IOHMMAHHME COLMAIBHOTO,
DKOHOMHYECKOT0, MOJUTHYECKOTO, KYJIBTYPHOIO, HOPHUIAMYECKOrO, IMPUPOIHOTO,
PrOHOMHUYECKOTO,  MEIUIMHCKOTO U (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAILIMOHHBIX TEXHOJIOTHUH;

NPUHATHE MPABOBBIX U 3TUYECKUX ACIEKTOB MH(OPMALMOHHBIX TEXHOJIOTUH,
OCO3HAHME OTBETCTBEHHOCTH JIFOJCH, BOBICUYEHHBIX B CO3JJaHUE U MCIOJIb30BAHKE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEHNE HHPOPMAIIH;

CO3JaHHE YCIIOBUW JJIsi pa3BUTHUSL HABBIKOB y4€OHOM, MPOEKTHOM, HAy4YHO-
UCCJIEI0OBATENECKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMHM OOYYAlOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHpopmaTtuka» BBIIEISIOTCS YETHIPE
TEMATUYECKHUX Pa3Iena.

Pasznen «Llu¢gpoBasi rpamMoOTHOCTH» TOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIBIOTEPOB M JPYTHX D3JEMEHTOB LHU(PPOBOTO OKPYXKEHHS, BKIIOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu lIHTepHET W WCIOJIB30BAHUIO HMHTEPHET-CEPBUCOB, HH(MOPMALMOHHON
0€30I1aCHOCTH.

Pasnen «Teopermueckue OCHOBbI HH(pOpPMATHKH» BKIIOYAET B ce0s
NOHATUWHBIN anmapar HMH()OPMATUKH, BONPOCH KOJUPOBaHUSA HWH(OpMALUH,
U3MepeHUs MHPOPMAIMOHHOTO 00BEMa JaHHBIX, OCHOBBI alIreOpbl JIOTMKU U
KOMITBIOTEPHOT'O MOJIEITUPOBAHUSI.

Pasznen «AjaropurmMbl M NPOrpaMMHMPOBAHHME» HAIPABICH HA Pa3BUTHE
AITOPUTMHYECKOTO MBILUICHHUS, pa3padOTKy aJlrOPUTMOB U OLIEHKY UX CII0KHOCTH,
(GbopMHUpOBaHKE HABBIKOB peali3alliid MPOrpaMM Ha S3bIKax MPOrpaMMHPOBAHUS
BBICOKOTI'O YPOBHS.

Paznen  «H(popMauMOHHBbIE  TEXHOJOTMM»  TOCBAIIEH  BOIPOCAM
NpUMEHEHUsT MH(POPMALMOHHBIX TEXHOJOTUW, pPEaJTu30BAHHBIX B MPHUKIAIHBIX
IIPOTrPAMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIIE B 33Ja4axX aHaIU3a
JAaHHBIX, UCIOJb30BAaHUIO 0a3 JaHHBIX U JJIEKTPOHHBIX TaOJULl JJs peIICHHUs
IPUKJIAJIHBIX 337a4.

B npuBenéHHoM nanee coaepxaHuu ydeOHoro npeameta «MHbopmarrka
KYPCHUBOM  BBIJICJICHBl JIOMOJHUTENbHbIE TEMbI, KOTOpblE HE BXOIAT B
00s13aTeIbHYI0 MPOrpaMMy 00yUYEHHS, HO MOTYT OBITh MPEAIOKEHBI ISl U3YUCHHUS
OTJEJIbHBIM MOTUBHUPOBAHHBIM U CITIOCOOHBIM 00YYarOIIUMCH.

YrinyOn€éHHblid  ypOBeHb U3Y4YeHUSI HH(DOPMATUKH PEKOMEHAYyETCsS st
TEXHOJIOTUYECKOT0  MpOQuisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
nHPOpMaIIMOHHYIO Cc(epbl JeATeNbHOCTH. YTIyOJEHHBIM YPOBEHb H3Yy4YCHUS
uHGOPMATUKU OOECIeUrBAET: MOJArOTOBKY OOy4YalOIIUXCs, OPUEHTUPOBAHHBIX Ha



CHEIUAIbHOCTH B 00JacTH HWHOOPMAIMOHHBIX TEXHOJOTUH W HHKCHEPHBIC
CHEIUATBHOCTH, Y4YaCTHE B IPOCKTHONM M MCCIIEIOBATEIbCKON JIESITCIIBHOCTH,
CBA3aHHOM C COBPEMCHHBIMH HANpPABJICHHSAMH OTpaciu HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHH, TMTOATOTOBKY K YYaCTHIO B OJIMMIINAIAX U Cllaye
EnuHoro rocyapcTBEHHOTO dK3aMeHa o HH(pOopMaTHKeE.

[TocemoBaTeIbHOCTh M3YYCHHUS TEM B TpejeiaxX OJHOTO Troja OOydeHHs
MOXXET OBITh HM3MEHCHAa IO YCMOTPCHHUIO YYHUTCIS IPH IOATOTOBKE pabouei
MIPOTPAMMBI U TIOYPOYHOTO TIJIAHUPOBAHWSL.

OO11ee YnciIo YacoB, PEKOMEHJOBAHHBIX JIJISl U3y4yeHUs UH(popMaTHKU — 272
yaca: B 10 kimacce — 136 yacoB (4 4aca B Heneno), B 11 kimacce — 136 vacoB (4 gaca
B HEJICIIIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTH

TpebGoBanusi TEeXHUKM O€30MACHOCTM U THUTHEHBI TMpU paboTe ¢
KOMIBIOTEPAMH U APYTUMU KOMIOHEHTaMU IIU(PPOBOTO OKPYKEHUS.

[TpuHLMIIBI PaOOTHI KOMIBIOTEPOB M KOMIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢bon HeliMana. ABTOMAaTHYECKOE BBINOJHEHUE MPOrpaMMbl  IPOLIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAasT W JOJTOBpeMeHHas mnamsiTh. OOMEH JaHHBIMH C
OMOLIBI0 KH. KOHTpOIIIEpsl BHEMIHUX YCTPOUCTB. IIpsAMOn 10CTyn K ITaMsITH.

OCHOBHBIE ~ TEHIECHLUHUHM  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHM.
[TapaiensHble BBIYMCIICHHUS. MHoromnpoueccopHbie CUCTEMBI.
CynepkoMiblotrepsl. PacnpenenéHHble BbIUNUCIUTENbHBIE CUCTEMBI U 00paboTKa
OonbIIMX JaHHBIX. MoOOWIbHBIE HM(PPOBBIE YCTPOWCTBA MU HX poOJib B
KOMMYHUKAIHUX. Bcerpoennsie KOMIIBIOTEPBL. MHUKPOKOHTPOJIIEPHI.
Po6oTr3upoBaHHbIE TPOU3BOICTBA.

[TporpamMMHOe oOecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Bubl
IpOrpaMMHOro obecreyeHus: U uX HazHaueHue. OcoOEHHOCTH HPOrpPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoMcTB. IlapamnenbHoe mnporpaMMUpOBaHUE.
CucteMHoe mnporpammHoe oOecrieueHue. OrnepalnroHHbIE CUCTEMbl. Y THIIMTHI.
HpaiiBeppl  ycTpouicTB. MHCTasiuuss W JAEUMHCTAUIAIUA  IPOTPAMMHOIO
obecrnieueHusl.

daitnoBbie cucTembl. [IpuHIMIBI pa3MelnieHus W UMEHOBaHUS (aljoB B
nosiroBpeMeHHou namatu. [llabnons! 11t onucanus rpyni (haisos.

[IporpammHoe oOecnieuenue. JIuieH3upoBaHue MPOrpaMMHOI0 0OECTIeUeHUsI
u uudpoBeix pecypcoB. IlponpuerapHoe U  CBOOOJHOE MPOTpaMMHOE
obecnieueHne. Kommepueckoe 1 HEKOMMEPUYECKOE HCIOJIb30BAHUE TPOrPAMMHOTO
obOecrieueHuss U IUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIMBaeMasl
3aKoHoAAaTeENbCTBOM Poccuiickont denepannn 3a HEMPABOMEPHOE MCIIOIb30BaHUE
POrpaMMHOro o0ecredeHus U UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHHUS U alllapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CerteBbie npotokonbl. Cete NHTEepHET. Anpecauus B cetu MuTepHet. [IpoTokons
creka TCP/IP. Cuctema TOMEHHBIX UMEH.

Pa3znenenne IP-cetm Ha mojlceTu ¢ IOoMONIbI0 Macok moxacereil. CereBoe
agMuHucTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka HamuuMsi CBA3M C y3J0M ceTu. OmnpenerneHre MaplipyTa JIBUKECHHUS
ITAKETOB.

Buner  npestenbHoctn B cetu  HutepHer. CepBucel  HMHTepHeTa.
['eonndopmanmoHHble CUCTEMBI. | '€0I0KAIIMOHHBIE CEPBUCHI PEATIbHOTO BPEMEHU



(Hanpumep, JIOKalMs MOOWJIBHBIX TEIe(POHOB, OMpPENETICHUE 3arpyE€HHOCTH
aBTOMAarucTpaseil), UHTepHET-TOPTOBIIs, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapCTBEHHBIE 3JEKTPOHHBIE CEPBUCHI U yciIyrd. CoIuaibHbIE CETH —
OpraHu3anys KOJUIEKTUBHOIO B3aUMOJEUCTBUS W oOMeHa JaHHbIMH. CereBoi
ATHKET: TpaBWjia TOBEACHUs B KubepmpocTpaHcTBe. [Ipobiema moamuHHOCTH
nostyueHHoi uHdopmaiuu. OTKpbITbIe 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE M KOHOMUYECKHE YTpO3bl, CBA3AHHBIE C HCIIOJIb30BAaHUEM
UH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHONOrui. OO1ue mpodieMbl 3aluThl
uadpopmaruu  u  uwHbOpMmarmoHHOW  Oe3omacHocTH. CpeacTBa  3aIUTHI
uHPOpPMAIlMU B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETAX W aBTOMATH3MPOBAHHBIX
uHopMalMOHHBIX cuctemax. IIpaBoBoe obecrneueHue WHOOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHue  HECAHKIIMOHMPOBAHHOTO  JIOCTYyNMa K  JIMYHOHU
KOH(HICeHIIMAbHON MH(OpMaLUK, XpaHAUIEHCsS Ha MEPCOHATILHOM KOMIBIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHoe mporpaMmMHOe 00ecreueHrue U CIocoObl
OOpbObI ¢ HUM. AHTUBUpPYCHBIE Nporpammbl. OpraHu3anus JIMYHOTO apxuBa
uHpopMmanuu. PezepsHoe konuposanue. [laponpHas 3amura apxusa.

[udpoBanne naHHbiX. CUMMETPUYHBIE W HECUMMETPUYHBIE IIHQPBHIL.
[udper npoctoir 3amensl. ludp Lesaps. [udpp Buxenepa. Anroputm
mundposanusi RSA.

Teopernyeckne 0cCHOBBI HHpOPMATHKHU

Wudopmanus, nanueie U 3HaHus. MHDopManmoHHble MPOIECCHl B MPUPOJIE,
TEXHUKE U 00ILIECTBE.

HenpepblBHBIE W JTUCKPETHbIE BEJIWYMHBI W CUTHaIBL. HeobxoaumocThb
JUCKpeTH3aluy MHGOpMaluy, MNpeJHa3HAUeHHOM Ui XpaHEeHMs, Mepefadd u
00paboTKH B IIUGPOBBIX CUCTEMAX.

JIBonuHoe KkogupoBaHue. PaBHOMEpHbIE M  HEpPaBHOMEpPHbBIE  KOJBI.
JlexoaupoBaHue COOOILEHUI, 3alIMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHHe OJHO3HAYHO JEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Equnuibl uamepenus koiaundectsa nHpopMaunu. AsndaBUTHBIN TOIXOM K
OIICHKE KOJIMYeCTBa UHPOPMAIIUH.

Cucrembl cumcinenus. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX YHCEN B
NO3ULMOHHON cucTteMe cuuciieHus. CBOWCTBa MO3UIMOHHOM 3amMUCU  Yucha:
KOJIMYECTBO IU(p B 3allMCH, IPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMBbI
CUMCJIEHHA. AJITOPUTM MIEPEBOAA LIEJIOT0 Yucia U3 P-U4HON CHCTEMBI CUUCIICHHUS B
JECATUYHYI0. AJNTOPUTM IepeBoja KOHEUYHOM P-udHOM npoOu B NECSITHUHYIO.
AJITOpUTM TIepeBOJIa UEJIOr0 YUCIa M3 JIECATUYHOM CHUCTEMBI CUUCIICHUS B P-
nuyHyto. IlepeBox koHeuHOM pgecsaTUUHOM npoOu B P-uunyro. J[BouuHas,
BOCBMEpPUYHAs WU IIECTHAALATEPUYHAS CHUCTEMBl CUHCIEHUS, CBSI3b MEXIY HUMHU.



Apudmernueckue ornepanudyd B TMO3UIMOHHBIX CHUCTEMAaxX CUMCIEHUsA. TpouyHas
YPaBHOBEILIEHHAS! CUCTEMA CUUCIICHUS. JIBONUHO-IECATUYHASL CUCTEMA CUUCIIEHUS.

KonupoBanne TtekctoB. KomupoBka ASCII. OpnobGaiiTHBIE KOIUPOBKH.
Craagapr UNICODE. KommpoBka UTF-8. Omnpenenenue wuH()OPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIECHUM.

KomupoBanne  u3zoOpaxkenuit. OueHka  UHGOPMAIMOHHOTO  00BEMaA
rpaduyuecKkux JaHHBIX NP 33JJaHHBIX pa3pelieHuH U TyOrHe KOJUPOBaHUS 1[BETA.
[[BetoBhie Monenu. BekTtopHoe komupoBanue. @opmartel rpadudeckux (haitios.
Tpéxmepnas rpaduka. @pakranpHas Tpaduka.

KomupoBanwne 3Byka. OneHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
MIPU 33IaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUs. BbickasbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyII€CTBOBaHUS U BCEOOITHOCTH.

Jlornueckue omnepanuu. TaOMUIBI UCTUHHOCTU. JlorMyeckue BBIPAKECHMUS.
Jlornueckue TtoxkaecTBa. JloKa3aTEIbCTBO JIOTMYECKUX TOXKIAECTB C IMOMOUIBIO
Ta0IMI ICTUHHOCTH. JIorndeckue onepalyy 1 onepaluy HaJl MHOKECTBaMHU.

3aKoHBI anreOpbl JOTUKUA. DKBUBAJICHTHBIC MPEOOpPA30BAHUS JIOTHUYECKUX
BbIpakeHUU. Jlornueckre ypaBHEHHS U CUCTEMBI YPABHEHHU.

Jlornueckue ¢GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GyHKIMA OT KOJIMYECTBA apryMeHTOB. [1oyHbIE CUCTEMBI TOTUYECKUX (DYHKIIHM.

Kanonnueckne  gopmbl  joruueckux  BbipakeHuil.  CoBepllleHHBIE
JU3BbIOHKTUBHBIE W KOHBIOHKTHBHBIE HOpPMajbHbIE (OPMBI, QJITOPUTMBI HX
MOCTPOCHUS IO TabJINIIE UCTUHHOCTH.

Jlormueckue »sneMeHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHoropa3psanbeii cymmarop. [loctpoeHne cxeM Ha JOTMYECKUX SJEMEHTax II0
3aIaHHOMY JIOTUYECKOMY BBIPAKEHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBienre 1ENbIX 4YKMCEN B MNaMsATU KoMibioTepa. OrpaHUYE€HHOCTH
JMara3oHa 4Yucel MOpH OrpaHUYEHUH KoJinuecTBa pa3psanoB. llepenonHeHue
pa3psIHONM CeTKU. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWUT. J[BOMUYHBIN
JIOTIOJIHUTENBHBIN KO OTPULIATEIIbHBIX YUCET.

[lobutoBbie norumyeckue omnepauuu. Jlornyeckuid, apupMeTUyecKuili Hu
nukandaeckut  casuru. lludpoBanue ¢ mnomompl0 TOOMTOBOM — omepaiuu
«uckimovaroee MJIN».

[IpencraBiieHre BEIIECTBEHHBIX YKMCEN B MaMITH KOMIIBIOTEpA. 3Haualas
4acTh M MOPSAJOK uKciia. J[Mana3oH 3Ha4eHUN BeIeCTBEHHBIX uucen. [Ipobiemsl
XpaHEHUs BEIICCTBEHHBIX UYHCEJ, CBSA3aHHbIE C OrPAHUYCHUEM KOJMYECTBA
pa3psiioB. BeimosHeHune omepanuii C BEIICCTBEHHBIMM YHCIAMU, HAKOIUICHUE
OIIMOOK TIPH BHIYUCIICHUSIX.



AJITOPUTMBI M IPOTPAMMHPOBAHHE

OnpeneneHne BO3MOXKHBIX PE3yJIbTAaTOB padOThl MPOCTEHIIMX aIrOPUTMOB
YOPaBJIEHUSI WCIOJHUTEISIMA M BBIUHMCIHUTEIBHBIX alropuTMoB. OrnpeneneHue
UCXOIHBIX TAHHBIX, IPU KOTOPHIX aJTOPUTM MOKET JAaTh TpeOyeMblil pe3ysbTar.

Oramnbl pemieHus 3a7ad Ha KoMIbloTepe. MHCTpyMEHTalbHBIE CpPENICTBA:
TPaHCIATOP, OTJIaA4YuK, mpoduiupoBuMK. Komnuwiasiuss W UWHTEprpeTanus
nporpaMm. BupTyaiibHble MalllMHBI.

WuterpupoBanHas cpeaa pa3pabOTKH. MeToapl  OTIaAKH  MPOTPAMM.
Hcnonb3zoBanue TpaccupoBOouHbIX Tabmun. Otiagounbii BbeIBOA. [lomarosoe
BBINIOJIHEHNE NTpOorpaMMebl. Toukn octaHoBa. [IpocMoTp 3HaUeHUI IEPEMEHHBIX.

Aszpik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl JgaHHBIX:
LEJIOUYKCIICHHBIE, BELIECTBEHHBIE, CHUMBOJIbHBIE, JIOTUYECKHE. BeTBieHus.
Cmoxnpie ycnoBus. lluknel ¢ ycnoBueM. Llukibl 1O mEpPEMEHHOM.
B3auMo3aMeHsI€MOCTh  pa3lMYHbIX  BUAOB  IMKIOB. HBapumaHT UUKIA.
CocraBneHue IUKIAa C HUCIOJIB30BAHUEM 3apaHEe OIPENEIEHHOTO WHBAPUAHTA
LUKJIA.

JIOKyMEHTUPOBaHHE IIpOrpamm. Hcnons3oBanne KOMMEHTApHEB.
[ToaroToBka onvcaHusi IPOrpaMMbl U HHCTPYKIIUH JJIs TTOJIb30BATENS.

AnropuTMbl 00pabOTKM HATypaldbHBIX YMCEN, 3alIMCAHHBIX B MO3ULMOHHBIX
CUCTEMax CYMCIICHHUS: pa30MeHue 3alucu 4Yucia Ha OTAeNbHble LUQpH,
HaXO0XJIEHUE CYMMblI M TPOU3BENEHUS LUQp, HAXOXKIECHUE MaKCUMaIbHON
(MuUHUMAaNBHON) UG PHI.

HaxoxaeHue Bcex MpOCTBIX YHMCEN B 33JlaHHOM Juanasone. [IpeacraBieHue
Yyucia B BUJIE HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuxcs B (aitnax. TekcToBbie u TBOMYHBIC (Dailiibl.
@aitnoBble niepeMeHHbIe ((ailnoBbie ykazatenu). Urenne u3 (aitna. 3anuck B
Gaii.

Pazbuenue 3amaun Ha moazagaun. [logmporpammel (poreaypsl U GyHKIIUN).
Pexypcusa. PexypcuBHble 00bekThl ((paktanbl). PexypcuBHBIE mNpoIeaypsl U
¢ynkun. Mcnonb30Banue cTeKka Al OpraHu3alii peKypCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIApTHOW OMOTMOTEKM A3bIKA MPOTrpaMMHUPOBAHUS.
[ToaxatoueHne  OMONMOTEK  MOANPOTpaMM  CTOPOHHUX  MPOU3BOAMTEIIEH.
MoaynbHBIA IPUHIUII HOCTPOECHUS MPOTPAMM.

Uucnennsle MeTonbl. TouHoe © NpPUOTMKEHHOE pEUIeHHUs 3aJayuu.
YuclieHHbIE METOJIbI PEIICHUs] YPaBHEHU: METOJ rnepedopa, METO]l OJIOBUHHOTO
nenenus. [Ipubnmx€HHOE BBIUMCICHHE JIMH KPUBBIX. BhluncieHue rmiomaaen
buryp ¢ NOMOIIBIO YHUCIEHHBIX METOAOB (METOJ MNPSIMOYTOJIbHUKOB, METOA



Tpaneuuii). Ilouck makcumyma (MUHUMyMa) QYHKIMH OJHOM TIepEeMEHHOMU
METOJOM MTOJIOBUHHOTO JIE€JIECHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QYHKIIMU  sI3bIKA
MIPOTrPAMMHUPOBAHUS I 0OPaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA TMOSBJICHUNM CHMBOJIA B CTPOKE,
pa3OueHue CTpPOKM Ha CJIOBa MO MPOOENIbHBIM CHMBOJIAM, IOUCK MOJACTPOKHU
BHYTPU [TaHHOW CTPOKHM, 3aME€Ha HAWJAEHHON MOACTPOKM Ha JPYIYHO CTPOKY.
['eHepanusi Bcex CJIOB B HEKOTOPOM aiihaBUTE, YAOBICTBOPSIONUIUX 3aJaHHBIM
orpannueHusM. [IpeoOpa3oBanue unciia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBpl W TOCIEAOBATEIBHOCTH 4HCEN. BbramciieHne 0000mEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJCHUS, CPEeHEro apupMeTUYECKOro, MUHUMAJILHOTO M MaKCHUMAaJbHOTO
AIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JJaHHOMY YCIIOBHIO).
JIMHENHBIN NONUCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

CoptupoBKa OJHOMEpPHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
My3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBKamu). COpPTUPOBKA CIUSHHUEM.
brictpass coptupoBka MaccuBa (anroputMm QuickSort). J[BOMYHBIN MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHble MaccHBBl (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MacCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA IO 33JIlaHHBIM IIpaBUJIaM,
MOKMCK AJIEMEHTa B JIBYMEPHOM MacCHBE, BhIUMCIEHNE MaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, IEPECTAHOBKA CTPOK M CTOJOIIOB
JIBYMEPHOT'O MacCHUBa.

NupopmanuoHHbIe TEXHOJIOIUH

TexkcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencrTBa TOWCKAa U aBTO3aMEHbI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctuneil.  CTpyKTypHpOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas palboTa ¢ JIOKYMEHTaMH.
HNHCTpyMEHTBI pEeLieH3UpOBaHUsl B TEKCTOBBIX Mpoueccopax. O6nayHble CEpBUCHL.
HenoBas mnepenucka. Pedepar. IlpaBuna nuTUpOBaHUS UCTOYHUKOB U
opopmieHust Oubmmorpaguueckux ccoutok. OdopMieHue CIucKa JHUTEpaTyphl.
3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TE€XHHYECKHE CPENCTBAa BBOJA
Tekcta. CHenuanu3upoBaHHbIE CPEACTBA PEJAKTUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHann3 naHHbiX. OCHOBHBIE 33Ja4d aHAJIW3a JAHHBIX: MPOTHO3HPOBAHUE,
Kiaccudukanus, Kiactepuzanus, aHaiu3 OTkIoHeHu#. IlocienoBarenbHOCTH
pelieHus 3aa4 aHalu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHKe JaHHBIX,
BU3yaJIM3allisl JTaHHBIX, UHTEpPIIpETaIusl pe3ysbratoB. [IporpammHubie cpeacTa u



WHTEPHET-CEPBUCHI JJi1 00paOOTKM U MpPEICTaBlICHUs aHHbIX. bosbiine naHHbIe.
MamunHoe o0yuenue. HTenekTyanbHblil aHaIU3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO AIEKTPOHHBIX TAOIUI. BbIYMClIeHHEe CyMMBI,
CpEIHEro apu(PpMETHUECKOr0, HAMOOJBIIET0 (HAMMEHBIIETr0) 3HAYCHHS JUana3oHa.
Brruncnenne koad¢uimeHTa KOppeasiuu ABYX psAIOB AaHHBIX. [locTpoenue
CTOJIOYATHIX, JMHEHYaThIX W KPYroBbix jguarpamm. Iloctpoenue rpadukos
bynkuuii. [Togbop MuHUK TpeHaa, pelIeHne 3a1a4u MPOTrHO3UPOBAHUSI.

YuclieHHOE pEIICHWE YpaBHEHUWH C TOMOIIBI MOoJ0O0pa mapameTpa.
OnTuMu3anys Kak NOWCK HAWIYYIIEro peuieHusl B 3alaHHbIX ycioBusX. LlemeBas
¢byHkius, orpanudeHus. JlokanbHble M TI00QJBbHBII MHHHMYMBI II€JIEBOM
dbynkuuu. Pemmenue 3a1a4 onTUMUA3AIUU C TOMOUIBIO 3JIEKTPOHHBIX TaOJHII.

11 KVIACC

Teopernyeckne 0CHOBbI HHPOPMATHKHU

Teopernueckue MNOAXOAbl K OLEHKE KOJMYecTBa WH(pOpMaUu. 3aKoH
annuTuBHOCTH MH(opMmanuu. @opmyna Xaptiau. MHpopManus U BEpOSATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTtusi naHHbiX. Agroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKATHS JAHHBIX C TMOTEPSAMH. Y MEHBLICHUE
IyOMHBI KoJMpoBaHus 1Beta. OCHOBHBIE Ujien anropurmos cxkatusa JPEG, MP3.

CkopocTh mepemayu  JaHHBIX. 3aBHCHMOCTb BPEMEHM Iepefadyu  OT
UH(GOPMAIMOHHOTO 00BbEMaA JaHHBIX M XapaKTEPUCTUK KaHasa CBA3M. [IpuyuHbI
BO3HMKHOBEHHUSI OIIMOOK TMpu mnepenade JaHHbIX. Koapl, mno3Bossionme
OoOHapy>KuBaThb W HUCIpPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPH Mepenaye JAaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI CHUCTEMBI M HX B3auMozeucTBue. CHUCTEMHBIN
abdext. Yrnpapnenue kak nHGOpMaAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopnenn n mopenupoBanue. Llens MoaenupoBanus. COOTBETCTBHE MOJEIH
MOJICJIUPYEMOMY OOBEKTY WJIM MpOIECCy, LeIU MoaenupoBaHus. dDopmanusaius
MIPUKJIAIHBIX 3a]1a4.

[TpencraBieHne pe3ynbTaTOB MOJCIUPOBAHMS B BUAE, YAOOHOM JUIs
BOCHIpUATHUS YesloBeKOM. ['paduyeckoe npeacTaBieHue JaHHBIX (CXeMbl, TaOIHUIIb,
rpadukn).

['padbl. OcHoBHBIE MoOHATHS. Buasl rpadgos. Onucanue rpadoB ¢ MoMOIIbIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHACKOB CMEXHOCTU. Pemenune
ATOPUTMUYECKUX 3ajJ]a4, CBA3aHHBIX C aHaiuu3oM rpadoB (mocTpoeHue
ONTUMAJBHOIO MyTH MEXJIy BepIIMHAMHU Tpada, ompeaeseHue KOJIMYecTBa
pa3NMYHBIX IIyT€d MEXAy BEpPIIMHAMM OPUEHTUPOBAHHOIO ALUKIMYECKOTO

rpada).



Hepesbst. bunapuoe nepeo. JlepeBbs noucka. CriocoOsl 00xoma Jepesa.
ITpencraBienne apupMeTHUECKUX BBIPAXKEHUN B BUAE AepeBa. JUCKpeTHbIE UTPBI
JIBYX UTPOKOB € MOoJIHOM nH@opmanueit. [loctpoenne nepesa nepedopa BapHaHTOB,
OINKCAaHUE CTPATETUU UTPHI B TAOIUYHON (opMe. BBIMTPHIIIHBIE W IPOUTPHIIIHEIE
NO3ULMHN. BBIMTPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOIO MHTeJUIEKTa. CepBHCHI MAIIMHHOTO IIEpeBOa U
pacrno3HaBaHusl yCTHOUM peun. KorHuTuBHBIE cepBUCHL. MeHTU(UKaLKsg U MOUCK
N300paKECHUN, pacrio3HaBaHKe T, CamooOyuaroiuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosib3oBaHHME METOIOB
UCKYCCTBEHHOT'O MHTEJUIEKTa B O0y4arommx cucremax. Vcmoib30BaHne METOA0B
HCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. HTepHer Bemeil. IlepcrnekTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H TIPOrPpaAaMMHPOBaHUeE

Qopmaim3anus  NOHATHSA — anropurma.  Mammnaa  TeropuHra — Kak
YHUBEpCaJIbHasl MOJIeJIb BhluuciieHui. Te3uc Yepua—TrropuHra.

OreHka CIOXHOCTU BbluMcIeHHH. BpeMs paboTel U 00bEM HCIONB3yeMOMN
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJTOPUTMBI  ITOJMHOMHAIBHON
cinoxHocTH. IlepebopHblie anroputmsl. [IpuMepsl pas3IMYHBIX —aJTOPUTMOB
peuIeHus OJTHOM 3aJ1a4M, KOTOPBIE HUMEIOT PAa3INYHYIO CIIOKHOCTb.

[Touck mpOCTBIX YuCEN B 3aJaHHOM JWAIla30HE€ C IIOMOLIBIO aJIrOpUTMa
«peueTo DparocheHar.

MHoropa3psaHbi€ 1eJible Yucia, 3a/1a4i JUIMHHON apu(METHUKHU.

CnoBapu  (accoUMAaTHBHBIE MAacCUBBI, OTOOpakeHHs). Xd3II-TAOJIHIIbL.
[Toctpoenue andaBUTHO-4ACTOTHOTO CIOBAPS AJIs 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Bblunciienue
apu(PMETUYECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOUN opMe.

Ouepenu. Mcnonb3zoBanue ouepenu 1uisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHUHHMajIbHOIO OCTOBHOIO JepeBa
B3BEIIEHHOTO CBSI3HOTO HEOpUEHTHpoBaHHOro rpada. KomuyecTBo paziavuHbIX
nyTeid MeXay BepIIMHAMU OPUEHTUPOBAHHOTO AllMKIMYECKOTo rpada. AIroputm
JIeHKCTpBL.

[epesps. Peanusanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYpP. IBOMYHBIE
(Ounapubie) aepeBbs. [locTpoeHue paepeBa JUIsl 3aJaHHOTO apU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHBIe alropuTMbl o0xoa naepeBa. Mcnonb3oBaHue creka u
ouepenu sl 00Xo/a JiepeBa.

JlnHamMu4eckoe NPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUS 3aaad  C
COXPAaHEHHEM NPOMEKYTOUHBIX PE3YJIbTATOB. 3aJauyH, PEUIAEMbIE C MOMOILBIO



JUHAMUYECKOTO MPOTPaAaMMUPOBAHMS: BBIUUCIECHUE PEKYPCUBHBIX (PYHKIUH,
MOJICYET KOJIMYECTBAa BAPUAHTOB, 3a/1a4M ONTHUMHU3ALIUH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBo#CTBA MU MeTO/bl 00BEeKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAHU3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO MOAXOJA.
WNukancynsius, Hacae0BaHue, MOTUMOpPHU3M.

Cpenbl ObicTpoii pa3paboTku mnporpamM. IIpoektupoBanue wunTtepdeiica
nosp3oBarens. Mcmonp30BaHME TOTOBBIX — YIOPABIAEMBIX — DJIEMEHTOB  JJIA
MOCTpOEHUS HHTEpdeiica.

O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o0  mapaaurmax
IpOrpaMMUPOBAHMUS.

NudopMannoHHbIE TEXHOJIOTHH

Otanbl  KOMITBIOTEPHO-MAaTEMaTHYECKOTO0  MOJACIUPOBAHUSA:  IMOCTAHOBKA
3amaud, pa3pabOoTKa MOJENH, TECTHPOBAHUE  MOJEIH, KOMIIBIOTEPHBIN
HKCIIEPUMEHT, aHAIN3 PE3yJIbTaTOB MOACIUPOBAHUS.

Juckperusanusi Npyd MaTEMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoueccoB. MoaenupoBaHue ABMKEHUA. MonaenupoBaHue OMOJIOTHMUECKHUX
cucteM. MareMaTu4eckue MOJETM B DKOHOMHUKE.  BwrumciurenbHbIE
IKCIIEPUMEHTHI C MOJICTISIMHU.

OOpaboTKka pe3yJabTaTOB SKCIEPUMEHTA. METOoJ] HaUMEHBIINX KBaJPaTOB.
O1meHKa YHCIOBBIX MAapaMETPOB MOJEIHUPYEMBIX OOBEKTOB M  IPOILIECCOB.
BoccraHoBneHue 3aBUCUMOCTEN MO PE3yIbTaTaM dKCIIEPUMEHTA.

BepostHoctheie  momenu.  Metoast Monte-Kapno.  MMutanmonHoe
MoienrpoBanue. CHCTeMBI MaCCOBOTO OOCITY>KMBAHHS.

Tabnuunbie (pensimoHHBIC) Oa3bl JMaHHBIX. Talbnmuna — mMpeacTaBiIeCHUE
cBeJeHuii 00 ogHOTMHHBEIX oOBekTax. Ilone, 3ammch. Kimrou Tabmuimel. PaGoTa ¢
rotoBoil 0a3oil JaHHBIX. 3amnojgHeHue Oa3bl JaHHBIX. llowck, copTUpoBKa u
bunbpTpanys TaHHBIX. 3amMpochl Ha BBIOOPKY JAHHBIX. 3aMpoChl C MapameTpaMu.
Borumncrsiembie 1mosist B 3arpocax.

MHorotabmuunbie 0a3pl JaHHBIX. THIBI CBSI3EH MeEXAy TaOIUIIaMH.
Buemnuii krod. LlenoctHOCTh 6a3bl TaHHBIX. 3alpoCchl K MHOTOTaOINYHBIM 0a3am
JTAHHBIX.

Nuteprer-nnpuiioxxenus. 1loHaTue o cepBepHON U KIMEHTCKOW YacTsX CauTa.
TexHoNmorns «KJIMEHT — CepBep», €€ MOCTOMHCTBA W HeMocTaTKu. OCHOBBI SI3bIKA
HTML wu xackamubix tabmury ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3Mmelienre BeO-caliToB. ¥Yciayra XocTuHra. 3arpys3ka (aiijioB Ha CailT.

BBon m300paxkeHuil ¢ UCIOJIb30BAHUEM PA3IMYHBIX IU(GPOBBIX YCTPOUCTB
(mudpoBbIX (PoToanmapaTroB U MHKPOCKOIIOB, BUIEOKAMEp, CKAaHEPOB M JPYTUX



ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. McnpaBienue
nepcrekTuBbl.  I'mcrorpamma. Koppekuuss  ypoBHEH, KOppEKIMs  IBETa.
OOecuBeurBaHUE I1IBETHBIX H300pakeHui. Perymb. Pabora ¢ obGmactsamu.
OUIbTPBI.

MHorocnoiinele n3o0paxenus. TexkcroBble cion. Macka cnos. Kanausl.
Coxpanenue BblfieieHHOW obsactu. [loaroToBka wiumocTpauuii Juisi BeO-CaToB.
AHHUMHPOBaHHBIE N300paKEHUSI.

Bektopnas rpaduka. I[lpumutuBel. M3MmeHeHue mopsaka 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnuposka. Kpussie. @opmaThl BEKTOPHBIX
pucyHKoB. VMcnosib30BaHrE KOHTYpPOB. BEKTOpHU3aLKs pacTpOBBIX U300paKEHU.

[IpyHIMOBI  TIOCTPOCHUSI M  PENAKTUPOBAHUS TPEXMEPHBIX MOJENEM.
Cerounble Monenu. Marepuansl. MoaenupoBaHHE HWCTOYHUKOB OCBEILICHHUS.
Kamepsl. AnautuBabie TexHosioruu (3D-nipuntepsi). [loHatne o BUpTyanbHOU
PEaIbHOCTU U JONOJHEHHOW PEaIbHOCTH.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaThl  OTpPaX)arOT TOTOBHOCTh U  CIIOCOOHOCTh
00y4arommxcs pPYKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH
JUYHOCTH, CHUCTEMOM UEHHOCTHBIX OpHUEHTALM, TO3UTUBHBIX BHYTPEHHHX
yOEXJIeHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUHCKOIO
oOIIecTBa, paCHIMPEHNE XU3HCHHOTO OMbBITA M OMBITA JCSITCIBHOCTH B IMPOIIECCE
peanm3ali  CpeACTBAaMH  y4eOHOTO TpeAMETa OCHOBHBIX  HAMpPaBJICHUN
BOCIIUTATENBHOU JESITEIBHOCTH.

B pesynabrate wusydenus WHGOPMATUKHM HA YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHust y oOydaromierocsi 0yaytr copMupoBaHbl CIEAYIONIUE JTUYHOCTHBIC
pEe3yIbTaTHI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAaHHE CBOMX KOHCTUTYIMOHHBIX IIpaB U OOsI3aHHOCTEH, YBa)KEHHE
3aKOHA U TIPaBOMOpPSAKA,  COOJIOJIGHWE  OCHOBOIIOJIATAIONIUX  HOPM
MH(OPMAIMOHHOIO MPaBa U MH(POPMAMOHHOM 0€3011aCHOCTH;

TOTOBHOCTh TMPOTHUBOCTOATH HWJCOJOTUU JKCTPEMH3Ma, HaIMOHAJIU3Ma,
KCceHOOOUH, JTUCKPUMHUHALIUM TIO0 COLMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOE OTHOIIIEHUE K UCTOPUYECKOMY HACEIuI0, TOCTHXKEeHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HaYeHU UHPOPMATUKH KaK HAyKU
B KU3HHU COBPEMEHHOTO 00IIECTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUCHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOUYAs OCTETUKY HAy4YHOTO W
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JUYHBIC BUIbI HUCKYCCTBA, B TOM YHUCIIC
OCHOBAHHOTO Ha MCIOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

S) pusUecKOro BOCIUTAHMSA:

chOpMUPOBAHHOCTh  3JI0pOBOr0 M  Oe3omacHoro  oOpaza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBbIO, B TOM 4YHCIE 3a CUfT



coOto/IeHusl TpeOOBaHUM 0€30MacHON dKCIUTyaTalluu CPeACTB MH(GOPMAIIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTUYECKOM M COLMAIBHON
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IIAHUPOBATH U CaMOCTOSITEIILHO
BBITIOJIHATH TaKYIO JI€SITEIbHOCTD;

uHTEepec K cdepaM MNpoPecCHOHATLHON AESTENbHOCTH, CBS3aHHBIM C
WHOOPMATUKON, MPOTPAaMMHUPOBAHUEM U HMH(POPMANMOHHBIMH TEXHOJIOTHIMH,
OCHOBAaHHBIMHA Ha JOCTIKCHUAX HAyKW WH(OOPMATUKA U HAYIHO-TEXHUICCKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymied mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHbIC TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHMI0O W CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HaHHE TJI00aTBHOTO XapakTepa JKOJIOTMYECKHX MpoOJeM WM MyTed ux
pelieHusi, B TOM 4YuClAe C Y4€TOM BO3MOXKHOCTEH HMH(POPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKHU, JOCTHKECHHUSIM HAayYHO-TEXHUYECKOrO Iporpecca H
OOIIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIU UH(OOPMAIITMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX TPOIECCOB M HHGOPMAIMOHHBIX TEXHOJOTUM B YCIOBHUAX
urppoBoil TpaHchopmauu MHOTUX cep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBISThH
MPOEKTHYIO M UCCIEA0BATENBCKYIO AESTEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE.

B mpouecce QOCTHXKEHUS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI
no HWHPOpPMATUKE Yy OOYYAIOLIMXCS COBEPILIEHCTBYETCS AMOLMOHAIBHBIN
WHTEJUIEKT, MpeAnoaraouuil chopMHUpOBAHHOCTH:

CaMOPETYJIUPOBaHUS, BKIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHHE HPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HYMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIIOYAIOMIEH CTpEMJIEHUE K JIOCTHKEHHUIO LIETU U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JIEUCTBOBATb, MCXOJs M3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHUE
JPYTUX, YYUTHIBATH €r0 MPH OCYIIECTBICHUW KOMMYHHUKAIIUU, CIIOCOOHOCTHh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUYAIOIIUX CIOCOOHOCTH BBICTPAUBATHh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISTh HHTEPEC U pa3pemaTh KOH(IUKTHI.



METAINIPEIJMETHBIE PE3YJIBTATbBI

B pesynpraTe wu3ydeHUss MHPOPMATHKH Ha YPOBHE CPEAHETO OOIIEro
oOpazoBanusi 'y oOydamomerocs OyayT CcQOPMUPOBAHbI MeETalpeAMETHbIC
pe3yabTaThl, OTPAaXCHHBIE B YHUBEPCAJBbHBIX YUEOHBIX NEHCTBHUSX, a UMEHHO —
NIO3HABATEIbHbIE yHUBEpCAJIbHbIE Yy4eOHbIE JEHCTBUSA, KOMMYHHMKATHBHBIC
YHHUBEpCAIIbHBIC y4YeOHbIC NEHCTBHSI, PETYJISTHBHBIC YHUBEpCAIbHBIC Yy4eOHBIC
JICCTBUS, COBMECTHAS JICSITEIHHOCTb.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

1) 6a30BbIe JTOrMUYecKUe AeiiCTBUA:

CaMOCTOSITENIFHO ~ (OPMYJIMPOBaTh W aKTyalM3UpOBaTh  MpoOieMmy,
paccmaTpuBath €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAaHUA /I CpaBHEHUS,
Kkiaccudukanuu u 00001IeH S,

OTIPENAETATh ILIENU JEATEIbHOCTH, 3a/laBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTYDKCHUSI,

BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHUS MPOOJEMbl ¢ YYETOM aHAIU3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBHI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKHU TIOCIEICTBUN ACSITETFHOCTH;

KOOPJIMHUPOBaTh ¥  BBHINOJNHATH pabOTy B  YCJIOBHUSIX  PEAIBbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIAJICTh HABBIKAMH y4E€OHO-UCCIIEIOBATEIBCKOM U MMPOCKTHOM JESITEIBHOCTH,
HAaBBIKAMHM  paspernieHusi npoodyieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a71a4, IPUMEHEHUIO
pa3IMYHBIX METOJIOB MMO3HAHUS;

OCYIIECTBIISTh Pa3NUYHbIE BUABl ACSITEILHOCTH MO TMOJYYCHHUIO HOBOTO
3HAHMS, €r0 WHTEPIpETalnH, MPeoOpa30BaHUIO U TMPUMEHEHUIO B Pa3UYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHCJIE€ TPH CO3JaHUU YYEOHBIX W COIMATBHBIX
MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJTFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh W (OPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NESATETLHOCTH U KU3HCHHBIX CUTYaIIHSIX;



BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/auy,
BBIJIBUTATh TUIOTE3Yy €€ pelIeHHs, HaXOAWTh apTyMEHThI i1 JO0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTCPUHU PEIICHIS;

aHANMM3UPOBATh TIONYYCHHBICE B XOJC PpEIICHUS 3a7a4d  Pe3yJbTaThl,
KPUTUYECKUA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATh IEeJICHANIPABICHHBIA TMMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELY;

YMETh TIEPEHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M MPAKTHYECKYIO O0OJaCTH
KU3HECITCIHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJEH, TpEjIaraTb OPUTHHAIBHBIC TIOIXOJbI M PEIICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE aTbTEPHATUBHBIE PEIICHU.

3) pabdora ¢ ungopmanmei:

BJIAJICTh HaBBIKAMU MOJy4YeHUs WH(OOPMAIIMU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENILHO  OCYIIECTBJIATh  IOWCK,  aHalu3, CUCTEMAaTU3aluil0 |
WHTEPIPETANNIO NHPOPMAIIMH PA3INIHBIX BUIOB U (HOPM MPEACTABICHUS;

co3fgaBaTh TEKCTHI B pPa3aUYHBIX (GopMarax ¢ y4EéTOM Ha3HAYCHHUS
uHQoOpMalUu U IIEJICBOM  ayJUTOpPUM, BBIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

OIICHWBATh JIOCTOBEPHOCTD, JICTUTUMHOCTh WH(POpPMAIHH, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-ITHYCCKUM HOPMaM;

UCITOJIB30BaTh  CPEACTBA  WH(MOPMAITMOHHBIX ¥  KOMMYHHKAITMOHHBIX
TEXHOJIOTUI B PEIICHWH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3aJ1a4 ¢ CcoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHs, TPABOBBIX W OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

BIAJ€Th  HABBIKAMH  pAaclo3HaBaHWUs W 3alUThl  WH(OpMaIuwy,
nH(OPMAITMOHHOM 6€30MaCHOCTH JIMYHOCTH.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

1) o01enme:

OCYILECTBIISITh KOMMYHHKAIIMU BO BCeX cepax KU3HU;

pacro3HaBaTh HeBepOaJibHbIE CpEACTBA OOIIEHHUS, MOHUMATh 3HAYCHHUE
COIIMAJIHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CUTYyalluil |
CMSTYATh KOH(JIUKTHI;

BJIQJIETh  Pa3JIMUYHBIMU  CIOcOOaMu  OOIIEHWS W B3aMMOJCHCTBUS,
apryMEHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMATYATh KOH(DJIUKTHBIE CUTYaIUU;



pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHSI C HCMOJIb30BAHUEM
A3BIKOBBIX CPEJCTB.

2) coBMeCTHAasA AesITeJIbHOCTD:

MMOHUMAaTh M MCIIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUYaJIbHOU
paboThI;

BBIOMpaTh TEMaTUKY M METOIbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

MPUHUMATh UEJIM  COBMECTHOM  JEATEIBHOCTH, OPraHU30BBIBATH W
KOOPJIWHUPOBATh JIEUCTBUS MO KX JOCTHKECHUIO: COCTABJIATH IUIAH JCHUCTBUM,
pacnpenessaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM pabOThI;

OIICHUBATh KA4e€CTBO CBOEr0 BKJIAJa M KaXKIOTO y4YaCTHMKA KOMAaHIbl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

MpejaraTb HOBBIE MPOEKThI, OLECHWBATH HAEU C TO3UIMA HOBU3HBI,
OPUTHHAJIBHOCTH, TIPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B Pa3JIAYHBIX
CUTYaIUsX, IPOSIBIISATH TBOPUYECTBO U BOOOpakeHUE, OBITh MHUIIUATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranuszaums:

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTD, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH 1 )KM3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAaH pPELICHUS MpoOsieMbl €  YYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEIOYTECHUN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
34 pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DSPYAUIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CHUTYAaIUsM, BHOCUTb KOPPEKTUBBI B JI€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIIAEMBIX JCHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HUX pE3yJbTaTOB U



OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PeIEKCUU JI OLEHKH CUTYyalluu, BbIOOpa
BEPHOTO PEIICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS TI0 UX CHIXKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTUX NPU aHaJIU3€ pe3yJIbTaToOB
NEATEIIbHOCTH.

3) npuHATHS Ce0H U APYTrUX:

MPUHUMATh ce0sl, MOHUMAas CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIU3€ pe3yJIbTaToB
JEATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOTO YeJIOBEKA.

HPEIMETHBIE PE3YJIbTATBI

B mpomecce m3ydeHus xypca HHGOpPMATHKH yriyoJiéHHOro ypoBHs ¢ 10
K1acce oOyyarommmucs OyayT  JOCTUTHYTBHI — CIEAYIOUIME  MPEIMETHbIC
pEe3yIbTaTHI:

BJIQJICHUE TIPEACTABICHUSIMH O pOJM HWH(OpMAlMK W CBSA3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJE, TEXHUKE W OOIIECTBE, MOHATHUAMH «HHGOPMAIIU,
«MH(OPMALIMOHHBIA  TMPOIECC»,  «CUCTEMa»,  «KOMIIOHEHThI  CHUCTEMBbI»,
«cucTeMHbIN 3P PerT», «MH(POPMAIIMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUS»;

BJIaJICHUE METOJaMHU TIOMCKa HH(popMmaluu B ceTu VIHTEepHET, yMeHue
KPUTHYECKHU OIEHUBATh HHQPOPMAITHIO, TTOTYyUYCHHYIO U3 ceTH MHTepHeT;

YMEHHE XapaKTepU30BaTh OOJBINHE JAHHBIC, MPUBOJUTH IPUMEPHI
UCTOYHUKOB UMX TOJIy4YEeHUS U  HaNpaBJIEHUS HCIOJIb30BaHMS, YMEHHUE
KJIacCU(UIIMPOBAThL OCHOBHBIC 3aJlaud aHajdu3a JaHHbIX (IPOTHO3UPOBAHUE,
KJ1IaccuuKaIus, KJIacTepu3alius, aHaJu3 OTKJIOHCHUI), ITOHUMATh
MOCJIC0OBATEILHOCTD PEIICHMS 3a/1a9 aHaJIN3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OYMCTKAa W OIlGHKa KayecTBa JaHHBIX, BBHIOOp W/WIIM TOCTPOCHHUE MOJIEIH,
npeoOpa3oBaHUE TAHHBIX, BU3yAJIM3allUsl JaHHBIX, MHTEPIIPETALIUS PE3yJIbTaTOB,;

MOHMMAHUE OCHOBHBIX MPHUHIIUIIOB YCTPOMCTBA W (YHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIllMOHAPHBIX U MOOUJILHBIX KOMITBIOTEPOB, TEHICHIIMA Pa3BUTHS
KOMITbIOTEPHBIX TEXHOJIOTHH;

BJIaJICHUE HaBbIKAMU PAOOTHI C OMEPAIMOHHBIMU CHUCTEMaMH, OCHOBHBIMU
BUJIAMU TIPOTPAMMHOTO OO€CTEeUeHHUsl JUIs pelIeHUs Y4eOHBIX 3ajad [0
BBIOpaHHOM Crieluanu3aluu;

HaJIMYKE TIPEJICTABICHUN O KOMITBIOTEPHBIX CETAX U UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHITUIIAX OPTaHU3aUU U QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTedd, 00 OOMMX NPUHIUIIAX Pa3pabOTKH U (PYHKIIMOHUPOBAHUS HWHTEPHET-
IIPUIIOKEHN;



NOHUMaHUE Yrpo3 HMHQPOPMALUOHHON O€30MaCHOCTH, HCHOJIb30BAHKE
METO/JIOB M CPEACTB MPOTUBOJACHCTBHUS ITHUM yIrpo3aM, COONIOJCHHE MEp
0e30MacHOCTH, MPEIOTBPAIIAIOIINX HE3AKOHHOE PacCIpOCTpaHEHUE MEPCOHABHBIX
JAHHBIX, COOJIOIEHHE TPEOOBAaHUIN TEXHUKU O€30IMaCHOCTU U TUTHEHBI IIPU padoTe
C KOMIIBIOTEPAMH U APYTUMU KOMIIOHEHTAMU [IU(PPOBOTO OKPYKEHUS, TOHUMaHNE
MPaBOBBIX OCHOB MCIOJIb30BaHUSI KOMIBIOTEPHBIX MporpaMM, 0a3 JaHHBIX U
pabotsl B cetu IHTEpHET;

MOHMMAHUE OCHOBHBIX TMPHUHIIAIIOB JAUCKPETU3AINHA PA3IUYHBIX BHUIOB
uHbOpMaIlMK, YMEHHE ONpeNeniTbh HHPOPMAIMOHHBIE O0O0BEM TEKCTOBBIX,
rpaduueckux M 3BYKOBBIX JAHHBIX MPU 3aJlaHHBIX MapaMeTpax IUCKPETHU3allHH,
YMEHUE OIpeAeNsTh CPEAHIOI CKOpPOCTh IE€pelaud JIaHHBIX, OIICHUBATH
U3MEHEHUE BpPEMEHHU TMepefayd Npu M3MEHEHHH WH(GOPMAIMOHHOTO 00BhEMa
JAHHBIX U XapaKTePUCTHK KaHaya CBS3H,

YMEHHE HCIIOIh30BaTh MPU PEIICHUHU 33/1a4 CBOWCTBA MO3UIIMOHHOW 3aIiCH
YHCell, AITOPUTMA IOCTPOEHUS 3alMCH YUCIIA B MO3ULIMOHHONW CHUCTEME CUMCIICHUS
C 3a/laHHBIM OCHOBAaHHEM M IMOCTPOCHHUS YMCJA 10 CTPOKE, COAEpKallel 3aluch
3TOr0 4YHcCla B TO3UIMOHHOM CHCTEME CUUCIEHHSI C 3aJaHHbIM OCHOBAaHUEM,
YMEHHE BBIMOJIHATh apuPMETHUECKHUE OIEepalud B TO3UIHMOHHBIX CHCTEMax
CUHCIICHHS,

YMEHHUE BBINOJHATH MPeoOpa3OBaHUs JIOTUUECKUX BBIPAKECHUM, HCIIONB3YS
3aKOHBI aiNreOpbpl JIOTUKH, YMEHUE CTPOUTh JIOTHYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHON U KOHBIOHKTUBHOM HOPMAaJbHBIX (hOpMax MO 3aJlaHHOM Talmimiie
UCTUHHOCTH, HUCCIIeI0BaTh 00JACTh MCTHHHOCTH BBICKA3bIBaHUS, COAEPIKAIIETO
NEpPEMEHHBIE, PeIIaTh HECIOKHBIE IOTHYECKUE YPABHEHHSI U CUCTEMBI yPaBHEHUH;

MOHMMaHUE O0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOH U TEKCTOBOM
uHbopMaluu (3aUCh YMCEN B MO3UIMOHHON CHCTEME CUMCIICHUS, HaXOKJIEHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JHarna3oHe, 00paboTka MHOTOPa3psAHBIX IEeNTbIX
YHCell, aHAIN3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB TMIOMCKA U COPTHPOBKH,
YMEHHME OIpEeNessaTh CI0XHOCTh H3y4aeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMUpOBaHHE D3JIEMEHTOB MacCHMBa, COPTHPOBKAa MaccuBa, MepeOOpHbIE
QITOPUTMBI, IBOMYHBIA TOWCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
pa3HOM CIOKHOCTHU AJIsl PEIICHUS] OJTHOM 3a/1a4H;

BJIQJICHUE YHUBEPCAIBHBIM S3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHusiMH O 0a30BbIX THIAX JAHHBIX W
CTPYKTypax JaHHBIX, YMEHHWE WCIOJb30BaTh OCHOBHBIC  YIPABJISIOIINEC
KOHCTPYKIIMM, YMEHHE OCYIIECTBIIATh aHAJN3 MPEIJIOKECHHOW MPOTrpaMMBbI:
OTIPEETISATh PE3yIbTAThl pa0OTHI MPOTPaMMBI TIPY 3aJaHHBIX MCXOJHBIX TAaHHBIX,
OTIPENENATh, MPU KAaKUX HCXOAHBIX JTaHHBIX BO3MOXKHO TOJYYCHHE YKa3aHHBIX



PE3YNIbTAaTOB, BBISBIATH JaHHBIE, KOTOPhIE MOTYT MPHUBECTH K OIMOKE B paboTe
porpaMMel, GOPMYITHPOBATH MPEATOKEHHUS IO YIIYIIIEHUIO TPOrPaMMHOTO KOJIa;

YMEHHE CO3/1aBaTh CTPYKTYpUPOBAaHHBIC TEKCTOBBIC JIOKYMEHTBl U
JEMOHCTPAIIMOHHBIE MAaTEPHANIBI C UCTIOIB30BAHIEM BO3MOYKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHE HCIIOJIb30BaTh AJICKTPOHHBIC TAOIUIIBI ISl aHATK3a, TIPEICTaBICHUS
U 00paboTkM  NMaHHBIX  (BKIIOYash  BBIYMCIEHHE  CYMMBI,  CPEIHEro
apu(PMETUIECKOTO, HAWOONBIIETO W HAWUMEHBIIETO 3HAYCHWH, pPEIICHHE
ypaBHEHUH, BHIOOP ONTUMAJILHOTO PEIICHUS, MOAOOp JUHUU TPEHIA, PEIICHUE
3a/1a4 MPOTHO3UPOBAHUSA).

B mpomecce m3ydeHus kypca MHPOpPMATHKH YriIyOJ€HHOTO ypoBHS 6 11
Kiacce oOydJalOmUMuUCA OyayT  JOCTUTHYTHI  CICAYIOIIHE  TPEIMETHBIC
PE3yNbTATHI:

YMEHUE CTPOUTh HEPABHOMEPHBIC KOMIBI, JOIYCKAIOIIUE OJHO3HAYHOC
JEKOJUPOBaHUE cooOIeHn (rpedrKCHbIE KOJIbI), HCIOIb30BaTh IMPOCTEHIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OIIMOKU TIPH Tepenaye
JAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAUMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIICHHUsSI TPH HW3BECTHOM YACTOTE CHMBOJIOB, IOSCHSATH IPHHITUIIBI
pabOThI MPOCTHIX ANTOPUTMOB CYKATHUS JAHHBIX;

yMEHHUE pelllaTh aIrOpUTMHUYECKHUE 3aJaud, CBA3aHHBIE C aHAIM30M rpadoB
(3aauM  TOCTPOCHHUS ONTUMAIBHOTO TYTH MEXAy BepiimHamMu rpada,
OTpENCNCHUSI  KOJWYECTBA  PA3MUYHBIX  MyTeH  MEXAy  BEpIIMHAMHU
OPHUEHTHPOBAHHOTO AIMKINYECKOTO Tpada), YMEHHE HCIIOJIb30BaTh JIEPEBbs MPHU
aHanMW3e¢ W TIOCTPOCHWUW KOJOB W JUIA TPEACTABICHUS apU(PMETHICCKUX
BBIPKEHUI, TIPU PEIICHUN 33]1a4 MMOUCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIaHHOMY aJITOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBIUTPHILIITHYIO
CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W pPEaTU30BBIBATH B BHJEC MPOrpaMMm 0Oa30BbIE
QITOPUTMBI, YMEHHE HCIOJIb30BaTh B MpOrpamMMax JaHHbIE PA3IUYHBIX THIIOB C
y4€TOM OTpaHMYCHUN HAa JUAINa30H MX BO3MOXKHBIX 3HAYCHHUM, MPUMEHSTH MpU
pEIICHUH 33J1a4y CTPYKTYPHI JaHHBIX (CIIUCKH, CIIOBApH, CTEKH, OUEPE/IH, IEPEBDs),
WCITOJIB30BaTh 0a30BBIE OMEpAllMM CO CTPYKTypaMH JTAaHHBIX, TPUMCHSTH
CTaH/JapTHBIC ¥ COOCTBEHHBIE TOAMPOTPAMMBI JIIT 00paOOTKH YMCIIOBBIX JTaHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh IMPHU pa3pabOTKe MporpaMM OHOIUOTEKU
MOAMPOTPaMM, 3HaTh (DYHKIIMOHAJIBHBIE BO3MOXXHOCTH HWHCTPYMEHTAJIbHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCIIOIb30BaTh CPEJICTBA OTIIAJIKH MPOTPAMM B
cpelie MporpaMMHUPOBaHMS, YMEHHUE TOKYMEHTHPOBATH IMPOTPAMMBI;

YMEHHE CO3/aBaTh BEO-CTPAHUIIBI;



BJIQJICHHE OCHOBHBIMHU CBEICHHSAMH O 0a3ax JaHHBIX, HX CTPYKTYpE,
CpeICTBaxX CO3MaHHUS W pabOThl ¢ HUMH, YMEHHE HCIOJb30BaTh TaOJIMYHBIC
(pensimroHHBIC) 6a3bl JAHHBIX (COCTABJIATH 3aMpPOCHl B 0a3aX JaHHBIX, BHITIOIHSITH
COPTHPOBKY U TIOMCK 3amucell B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyIO 0a3y
JTAaHHBIX ) U CIIPABOYHBIC CUCTEMBI;

YMEHHE HCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTHUECKUE MOJICIH I aHAJIHA3a
OOBEKTOB M TIPOIECCOB: (OPMYIUPOBATH 1€ MOJCITUPOBAHUS, BBITIOIHSITH
aHallu3 pe3yJbTaTOB, IMOJYYCHHBIX B XOJ€ MOJCIMPOBAHUS, OICHUBAThH
COOTBETCTBHE MOJEIIM MOJIECIUPYEMOMY OOBEKTY WM IPOILECCYy, MPEACTaBIATDH
pe3yabTaThl MOICTUPOBAHUS B HATJISITHOM BUJIE;

YMEHHE OpraHW30BBIBATh JIMYHOC WH(MOOPMAIIMOHHOE TPOCTPAHCTBO C
UCTIONIb30BAaHUEM PA3UYHBIX CPEACTB NHU(PPOBBIX TEXHOJOTUH, TIOHUMaHHUE
BO3MOXXHOCTEH LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyT, IHQPPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

NOHMMAaHHE OCHOBHBIX IMPHUHIMIIOB pa0dOThI, BO3MOKHOCTEH M OTpaHUYEHUS
IPUMEHEHHUSI TEXHOJOIM MCKYCCTBEHHOI'O MHTEJIEKTa B Pa3IMYHBIX 00JacTX,
HaJIMYUE NPEJCTaBICHUA O Kpyre peliaeMbIX 3a7ad MalIMHHOIO OO0y4YeHUs
(pacnio3HaBaHus, KIacCU(PUKAIIMU U MPOTHO3WPOBAHNS) HAJUYKE TPEICTaBICHUN
00  HCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJIOTHUA B Pa3IAYHBIX
npodeccruoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uu(ppoBbIe
Ne i/ P Kontpoannbie Ilpakruueckue (udpp )
NpOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. Hudposasi rpaMoTHOCTH
Kommnbrorep - yHuBepcanbHOE YCTPOKHCTBO
1.1 P - yHHBEP ye1p 6 Bubanoreka IIOP, POIII
00pabOTKH JTaHHBIX
1.2 [IporpammHuoe obecrieueHne bubnuoreka IJOP, POIII
1.3 KomnbrotepHsie cetu 5 butGmunorexa LIOP, POIII
1.4 WNudopmannonHas 6€30nacHOCTb 2 bubmunorexa LIOP, POIII
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 pel popmau 19 2 bubnunoreka IJOP, POIII
KOMIIbIOTEpE
22 OcHOBBI anreOpsl JIOTUKU 14 1 bubmuotreka LIOP, POLI
2.3 Kommprorepnas apudmerrka 7 1 bubnnoreka [IOP, POIII
Hroro no pazneny 40
Pa3zpnen 3. AlropuTtMbl M IpOrpaMMHUpPOBAHHE
3.1 Bseznenue B nporpaMmMupoBaHue 16 0.5 bubmotreka L{OP, POLI
3.2 BcnomorarenbHble anropuTMbl buGnmoreka LIOP, POIII
3.3 YucneHHble METO b 3 bubaunoreka [JOP, POIII
AnropuT™MBbI 00pabOTKH CUMBOJIBHBIX
34 P P 5 1 bubimoreka [TOP, POIII

JaHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5 bubmnuoreka L{OP, POII
Hroro no pazneny 44
Pasznea 4. UndopMaumoHHbIe TEXHOJIOTHH
4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5 bubmunorexa LIOP, POIII
4.2 AHanus3 JaHHBIX 8 3 bubmnorexa LIOP, POIII
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM nupposbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
Hudopmanius u nHGOpMaIIOHHBIE
1.1 Popua popman 10 2.5 Bubnnoreka LIOP, POIII
MPOLIECCHI
1.2 MopenupoBanue 8 2 bu6nmoreka LIOP, POIII
Hroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpOBaHue
2.1 DIEMEHTHI TEOPUH AITOPUTMOB 6 1 bu6nmoteka LIOP, POIII
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10 bu6mmotreka LIOP, POIII
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 p p 16 1 4.5 bubmuorexa IJOP, POIII
IPOrPaMMHUPOBAHUS
Hroro no paszneny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTUH
KomnberorepHo-MaTeMaTHueCKOE
3.1 P 8 2 bubmuorexa IJOP, POIII
MOJIEJTMPOBAaHUE
3.2 Bba3sl naHHBIX 10 4 Bubmmorexa ITOP, POIII
33 Be6-caiiTer 14 4 bubmuorexa IJOP, POIII
34 Kommprorepnas rpaduxa 3.5 bu6mmoreka LIOP, POIII
3.5 3D-monenupoBanue 3 bubmunorexa L{OP, POIII
Uroro no pazgeny 48




Pe3epBHOe Bpems 20 1

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 2 36.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
Jlara nu¢ppoBbIe
Nen/m | Tema ypoka Kontpoabnubie IIpakTunyeckue bp
Bcero u3ydyeHusi oOpa3oBaTesbHbIE
padoThI padoThI
pecypcbl
TpeOoBaHMs TEXHUKU OE€30MMACHOCTH U
| TUTHUEHBI IPH paboTe C KOMITbIOTEpaMU 1 | 02.09.25 Bubmuorexa L{OP,
JPYTMMH KOMIIOHEHTaMU [U(POBOTO A PolI
OKPYXKEHUs
[IpuHIMIBEl PabOTHI KOMIIBIOTEPOB U bubnmorexa LIOP
2 PHHIIIBL P P 1 02.09.25 momrorexa HOP,
KOMIIBIOTEPHBIX CUCTEM POII
3 OOMeH JaHHBIMH C TIOMOIIIBIO IITHH. | 05.00.25 bubnunoreka [1OP,
KonTposieps! BHEITHUX YCTPOMCTB o POII
4 ABTOMAaTHYECKOE BBIITOJIHEHUE MPOrPAMMBbI | 05.09.25 Bubmuorexa L{OP,
IIPOLIECCOPOM POII
OrniepaTuBHas, MOCTOSIHHAS U bubmuoreka L{OP,
oJroBpeMeHHas namsiTh. KoHTposutephl POII
5 8 P . . P P 1 09.09.25
BHEIIHUX yCTpoMCTB. [Ipsamoit noctyn k
MaMsITH
bubmuoreka LIOP,
6 CoBpeMeHHbIE KOMITBIOTEPHBIE TEXHOJIOTUU 1 09.09.25 PAIILI
[IporpammHuoe obecreueHne KOMITbIOTEPOB, bu6moreka [{OP,
7 KOMITBIOTEPHBIX CHCTEM U MOOMIIBHBIX 1 12.09.25  POII
YCTPOMCTB
CucTtemMHOe MpOrpaMMHOE 00€CTICUCHHUE. bubmuoreka IOP,
8 1 12.09.25

OnepalmoHHbIE CUCTEMBI




POII

Vrunutel. JIpaiiBepsl yCTPONCTB. brbmorexa LIOP,
9 16.09.25  pIII
[TapamiensHOE IpOrpaMMUpOBaHUE
WHcTausnus 1 JEMHCTAILISIHS bubmmoreka LIOP,
10 16.09.25 POIII
POrPaMMHOTO O0eCTICUeHUs
®daiisioBble cucTeMbl. [[puHIHBI Bubnnorexa ITOP,
a3MEIICHUS ¥ MMEHOBaHUS (aiijioB B PO
11 P ! ¢ 19.09.25
noiroBpeMeHHON namsiTH. [11abaoHb! s
onucaHus rpymi (haiioB
3akoHOIaTeNbCTBO Poccuiickoi bubnuoreka [1OP,
12 denepanuu B 001aCTH IPOrPAMMHOTO 19.09.25  POII
obecreueHus ¥ JaHHBIX
IIpuHIUIIBI TOCTPOCHUS U allllapaTHbIE bubnuoreka LIOP,
13 KOMITOHEHTHI KOMITBIOTEPHBIX CETEH. 23.09.25 POl
CeTteBbie MPOTOKOJIBI
bubmoteka L{OP,
14 Certp UnTepHer 23.09.25 POILI
Pasnenenue IP-ceTu Ha mojceTH ¢ Brbmorexa LIOP,
15 . 26.09.25 POIII
MTOMOII[HIO MaCOK IOIcCeTeH
bubmuorexa L{OP,
16 CereBoe aIMUHUCTPUPOBAHUE 26.09.25 POIII
Bune! nestensHoctr B cetu HTEpHET. Bu6nuoreka L{OP,
17 Cepsucsl UnTephera. ['ocyapcTBeHHbIE 30.09.25 POl
AIIEKTPOHHBIE CEPBUCHI U YCIYTH
18 NudopmarnmonHas 6€30macHOCTb 30.09.25 bubmumoreka L{OP,




POII

BpenoHocHBIE IPOrpaMMHOE 00eCIIEYeHHE bubmmoreka LIOP,
19 03.10.25  poII

U METOJIbI OOPHOBI ¢ HUM

ITpakTrueckas paboTa Mo TeMe brbmorexa LIOP,
20 " " 03.10.25 | pHIII

AHTUBHPYCHBIE POTPAMMBI

Opranu3zanus TMYHOTO apXuBa Bubmuorexa L{OP,
21 urdopmarmu. Pe3epBHOE KOMTUPOBAHHE. 07.10.25  POII

[TaposibHas 3amura apxuBa

Bbu6nuoreka 1{OP,

22 HIudpoBanue JaHHBIX 07.10.25 POII

Aunroputm nmmdposanus RSA. Bubmiorexa LIOP,
23 10.10.25 POIII

Creranorpadus

[IpakTHueckas padboTta 1o Teme bubmorexa LOP,
24 " " 10.10.25  poIII

[[IndpoBanme naHHBIX

Wudopmarnivs, 1aHHBIE U 3HAHUSL. bubnuorexa LIOP,
25 WHpOpMaIMOHHBIE TIPOIECCHI B TIPUPO/IE, 14.10.25  POLI

TEXHHUKE U 00111eCTBE

HenpepbiBHBIE U TUCKPETHBIE BEMYUHBI U Bbubmuoreka LIOP,

curHanbl. Heo0XoauMocCTh TUCKpEeTU3AINH POl
26 uH(pOpMaInK, MpeJHaA3HAYCHHOM [T 14.10.25

XpaHeHUs, Iepeiadu U 00paboTKH B

u(pPOBBIX cUCTEMaX

JBon4yHOE KOMpoBaHue. PaBHOMEpHBIE U bubauoreka LIOP,
27 HEpPaBHOMEPHBIE KOJIbL. JIeKOIMpOBaHue 17.10.25  POLI

COOOIIIEHHH, 3aIIMCAHHBIX C IIOMOIIBIO




HEPaBHOMEPHEIX KOJ0B

VYcnosue @ano. [loctpoeHne 01HO3HAYHO bubaunoreka L{OP,
28 JEKOIUPYEMBIX KOJOB C IIOMOIIBIO JE€peBa. 17.10.25 POII

I'pad An. A. Mapkoga

EnuHuiel n3MepeHus: KoJm4yecTBa bubmuoteka L{OP,
29 uHpopMmanmu. AndaBUTHBIN TOAXO K 21.10.25 POl

OLIEHKE KOJIMYeCTBa HH(OpMAIHH

bubmuoteka L{OP,

30 CucreMsl cunciieHus 21.10.25 POIII

[TepeBo YKCEn U3 OJHOM CHCTEMBI bubmiorexa LIOP,
31 24.10.25 POIII

CUHUCIICHHUS B IPYTYIO

JIBomyHasi, BOCbMEpHUYHAs U Bbu6nuoreka 1{OP,
32 IIECTHA/II[ATEPUYHAST CHCTEMBI CUHCIICHHS, 24.10.25 POl

CBSI3b MEXKy HUMHU

JIBonuHas, BOCbMEpHYHAs U bubnunoreka [1OP,
33 IIECTHAAIIATEPUYHAsT CHCTEMbI CUNCIICHHS, 04.11.25 POl

CBSI3b MEXKy HUMH

JIBonuHas, BOCbMEpHUYHAS U bubnunoreka [1OP,
34 IIECTHAAIATEPHYHAS CHCTEMBI CUNCIICHHS, 04.11.25 POII

CBSI3b MEXKY HUMHU

ApupMeTHIecKre orepariy B Brbmorexa LIOP,
35 07.11.25 POIII

MO3MIIMOHHBIX CHCTEMaX CUHUCIICHUS

TpouuHas ypaBHOBEIIICHHAS CHCTEMA Bubanorexa LIOP,
36 07.11.25 POIII

CUHCJICHUS

bubmuoteka L{OP,

37 JIBOMYHO-[eCATUYHAS CUCTEMA CUUCIICHUS 11.11.25 POIII




bu6nmoreka L{OP,

38 KonupoBanue TekcToB 11.11.25 PDIII
bubmuoteka L{OP,

39 PactpoBoe kogupoBaHue n3o00pakeHui 14.11.25 POIII

[IpakTrueckas paboTa 1mo Teme bubnmoreka LIOP,
40 " luckperuszanus rpaguueckoit 14.11.25  POLI

uHpopmanun"

LiBeToBbie MOgenu. BexkTopHoe bubnuoreka ITOP,
41 KoaupoBanue. @opMarsl (Haiisios. 18.11.25 POII

TpéxmepHas rpaduka. OpakraabHas

rpaduka

Konuposanue 3Byka. Orienka bu6mmoreka L{OP,

UH()OPMAIIMOHHOTO 00bEMA 3BYKOBBIX POII
42 JTAHHBIX MTPU 3aIaHHBIX YaCTOTE 18.11.25

JUCKPETU3AIUU U Pa3psiAIHOCTH

KOIMPOBAHUS

[IpakTuueckas paboTa 1o Teme Bubmorexa LIOP,
43 . . 21.11.25  poIII

Juckperusaius 38yKoBoit nadopmanuu”
Bu6nuoreka L{OP,

44 OcHOBBI aITeOphI TOTUKH 21.11.25 POIII

Jlornueckue onepanuu. TaOauIs! Bubmorexa LIOP,
45 25.11.25 PDILI

UCTUHHOCTH

Jlornueckue BeipakeHus. Jlornueckue Bbubmoreka [OP,
46 TOXeCTBA. JI0Ka3aTeabCTBO JIOTHYECKHUX 25.11.25 PO

TOJIECTB C IIOMOIIIBIO TaOIHUI] HCTHHHOCTH
47 [IpakTudeckas pabora Mo Teme 28.11.25 bubnmnoreka [1OP,




«IToctpoeHue u anam3 TabIUIL POIII

MCTHHHOCTH B TaOJIMYHOM IPOLIECCOPEN

Jlornuueckue onepanuy 1 oInepayu Hajl brbmorexa LIOP,
48 28.11.25 [

MHOKECTBAMH

JIoruueckue onepanyu 1 orepauu Hajl bubmiorexa IIOP,
49 02.12.25  p3III

MHOKECTBAMH

3aKOHBI aIreOpsI JIOTMKHA. DKBUBAJICHTHBIE Brbmorexa LIOP,
50 B 02.12.25 PRI

peoOpa3oBaHst JIOTHYECKUX BBIPAKEHUI

Jlornyeckue ypaBHEHHUS U CHCTEMBI bubanorexa LIOP,
51 N 05.12.25 POIII

ypaBHEHUH

Jlornueckue GpyHKIUU. 3aBUCUMOCTh Bbu6nuoreka I{OP,
5 KOJIMYECTBA BO3MOYKHBIX JIOTHUECKHX 05.12.95 POl

(GyHKIMI OT KOIMYECTBA APIyMEHTOB. o

[TonHbIe cucTeMBbl TOrH4YeCKUX QYHKIUN

Kanonnyeckue (popMbl TOTHYECKUX bubauoreka LIOP,

BoIpakeHnil. COBEpIICHHbIC POl
53 JU3BbIOHKTUBHBIC 1 KOHBIOHKTHBHBIC 09.12.25

HOPMaJIbHbIE (POPMEI, AITOPUTMEI UX

MOCTPOEHUS 10 TaOJIUIIE UCTUHHOCTH

JIorn4eckue dJIEMEHTBI B COCTABE Bubmorexa LIOP,
54 09.12.25 POIII

KOMIIBIOTEpPA

Tpurrep. Cymmarop. MHOTropaspsiIHbIi Brbmorexa LIOP,
55 12.12.25  poInl

CyMMaTop

[TocTpoeHune cxem Ha JIOTHYECKUX bubmuoreka IOP,
56 3JIEMEHTAaX. 3aMUCh JJOTHYECKOTO 12.12.25  POHI

BBIPAJKEHMUSI 110 JIOTUYECKOU CXEME




MI/IKpOCXGMBI U TCXHOJIOI'Us UX

bu6nmoreka L{OP,

57 POM3BEOICTE 16.12.25  pHIII

IIpencraBnenue LeNbIX YUCEN B TAMSITH Bubnuoreka LIOP,
58 KoMITbIoTepa. OrpaHMYEHHOCTH THANa3oHa 16.12.25 POl

YHCell IPU OTPAaHUYCHUHU KOJINYECTBA

pa3psioB. [lepenonnenue pa3psaHoOii ceTKu

be33HakoBbIe U 3HAKOBBIC JaHHBIC. bubnuoreka [1OP,

3HaKOBbIN OWUT. J[BOMUHBII PO
59 . 19.12.25

JIOTIOTHUTEILHBINA KO/ OTPUIIATEIBHBIX

yucell

[TobutoBkie JOrMUecKe Onepaluu. bu6mmotreka L{OP,
60 Jloruveckuii, apuhMeTHIECKUIT U 19.12.25  POHI

UKITNICCKAA CIIBUTH

[IudpoBanme ¢ MOMOIIBLIO MOOUTOBON brbmorexa LIOP,
61 23.12.25 POIII

onepanuu «uckirovaromiee MJIMN»
6 IpeacraBieHre U XpaHEHUE B TIAMSTH 531225 Eg?J[IIHOTeKa LOP,

KOMIIBIOTEPA BEIECTBEHHBIX UHCEI

BrinosiHeHue onepanuii ¢ BEIIECTBEHHBIMU bubmuoreka LIOP,
63 YHCIIAMH, HAKOTJICHUE OIIMOOK MpU 26.12.25 POl

BBIUHCIICHHSIX

[IpakTuueckas padota mo Teme «M3ydenune Bbubmmoreka [{OP,
64 HOPa3PAIHOrO MAIMHHOTO MTPEICTABICHHSI 26.12.25  POILI

IEJTBIX U BEMICCTBCHHBIX YHCEID)

Bu6nuoreka L{OP,

65 AHanM3 alropuTMOB 30.12.25 POIII
66 DTanbl pemeHus 3a7a4 Ha KOMITbIOTEpeE. 30.12.25 Bubmmoreka ITOP,




HHcTpyMeHTallbHBIE CPEACTBA:
TPAHCIATOP, OTJIAAYUK, TPO(YUIMPOBIIUK

POII

Cpena nporpammupoBanusd. Komnunamnus u bubmmorexa LIOP,
MHTEpIpeTanus mporpamMm. BupryansHbie POII
67 priperant POTP Pty 13.01.26
MaluHbl. IHTerpupoBaHHas cpena
pa3paboTKu
bubmuoteka L{OP,
68 MeTo/ibl OTJIaIKU MPOrpaMM 13.01.26 POIII
Turbl IEPEMEHHBIX B A3BIKE bubnnorexa LIOP,
69 16.01.26 POIII
IpOorpaMMHUPOBaHUS
bubmuoteka L{OP,
70 O0paboTKa ebIX YUCe 16.01.26 PDIII
bubmuoreka L{OP,
71 O0paboTka BeIECTBEHHBIX YHCET 20.01.26 POII
bubmoteka L{OP,
72 Cry4aifHbIe U TICEBIOCTYyYalHbIE Yncia 20.01.26 POIII
bubmoteka 1{OP,
73 Bersnenus. CrioxHbie yCI0BUS 23.01.26 POIII
bubmuoreka L{OP,
74 ukJiel ¢ yciioBuem 23.01.26 PRI
[ukJiel o HEPEMEHHOM. bubmuoteka L{OP,
75 B3anMo3aMeHsIeMOCTh pa3InyHbIX BUIOB 27.01.26 POII
[IUKIIOB
O06paboTKa HATYPaAIBLHBIX YHCET C Bubmmoreka LTOP,
76 p P 27.01.26 1

HCIIOJIB30BaHHEM IIMKJIOB




POII

HaxoxneHnue Bcex mpoCThIX YUCET B bubnmoreka LIOP,
3alaHHOM Jrana3one [IpakTuueckas POII
77 A A P 0.5 30.01.26
pabota o Teme «Pemienue 3aga4 METO10M
nepedopa
bu6nmoreka L{OP,
78 NuBapuanT nukna 30.01.26 PoOII
Bbu6nuoreka I{OP,
79 JlokyMeHTupOBaHuE IPOrpamMm 03.02.26 POILI
O0paboTKa JaHHBIX, XPAHILIUXCS B bubnmorexa LHOP,
80 P a Partl 03.02.26  PoIII
daiinax
bubmuorexa L{OP,
81 Pazbuenue 3amaun Ha o3a0a41 06.02.26 POIII
Vcnonb30BaHue cTaHAAPTHON OMOIMOTEKH bubauoreka LIOP,
s3bIKa MporpaMmmMupoBanus. [ToakoueHe POl
82 POTP P A 06.02.26
OMOIMOTEK MOAMPOTrPaMM CTOPOHHUX
IIPOU3BOJAUTEIIECH
Bu6nuoreka L{OP,
83 [TonmporpaMmsl (rpoueaypsl U GyHKIIUHN) 10.02.26 POIII
Bu6nuoreka L{OP,
84 [ToamporpaMmsl (rpoueaypsl U GyHKIIUN) 10.02.26 POIII
[Mpaktiueckas paboTa 1Mo Teme Bubanorexa LIOP,
85 | " 1 13.02.26  pHIII
Pazpabotka nmoamporpamm
86 Pexypcus. PexkypcuBHbie 00bEKTHI 13.02.26 bubnuoreka ITOP,




(dpaxTansl). PekypcuBHBIE TPOLIETYPHI
¢ynkunu. Mcnonp3oBaHue cTeka s
OpraHu3alliHi PEKYPCUBHBIX BBI30BOB

POII

ITpakTrueckas paboTa 1Mo TeMe brbmorexa LIOP,

87 . . 17.02.26  p>III

PexypcHBHBIE TIOATPOrPAMMBI
Moy IbHBIN MPUHIIUI TOCTPOCHUSI bubmorexa LIOP,

88 17.02.26  poIII

IporpamMm
bubmuoteka L{OP,

89 YucneHHble METObI 20.02.26 POII
[pakTrueckas paboTa 110 TeMe bubmmoreka LIOP,

90 . 20.02.26 POIII
«YuceHHOE pelIeHne ypaBHEHU»

Hcnonp3oBaHne TUCKPETU3AIINH B Bubmmorexa LIOP,

91 24.02.26  poIII
BBIYHCIIATENHHBIX 3a/1a4ax
[IpakTrueckas paboTa o Teme bu6mmoreka [{OP,

92 «[TpubIMKEHHOE BBIYKMCIIEHUE THH 24.02.26  POILI
KPUBBIX U TUIONIaAeH puryp»

93 ITpaktuueckas pabota mo Teme «ITouck 57.02.26 Brbmorexa LIOP,
MakcuMyMa (MHHUMYMa) QYHKITUH N PoLI
O6paboTka CUMBOJILHBIX JIaHHBIX. bu6mmoreka L{OP,
ANTOopUTMBI 00paOOTKH CHMBOJIIBHBIX POIII

94 ) y 27.02.26
CTPOK: MOJCYET KOJMUYECTBA MOSIBICHUI
CHMBOJIa B CTPOKE
ANTOpUTMBI 00paObOTKH CHMBOJIBHBIX bubmunoreka [{OP,

95 CTPOK: pa3OHeHHe CTPOKH Ha CJIOBA IO 03.03.26  POII

poOeTBLHBIM CUMBOJIAM




AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: ITOMCK MOJACTPOKU BHYTPH TaHHOU

bu6nmoreka L{OP,
POII

96 o o 03.03.26

CTPOKH; 3aMEHa HalICHHON MOJICTPOKU Ha

JIPYI'YIO CTPOKY

[IpakTrueckas paboTta 1mo Teme bubnmoreka LIOP,

"O6paboTKa CTPOK € MCIIOIb30BAHHEM POII
97 y . 1 06.03.26

(GYHKIMH CTaHTApTHOW OMOIMOTEKH SI3bIKA

nporpamMmmupoBaHus"

Bbu6nuoreka L{OP,

98 I'eneparnus ciioB B 3ajaHHOM aaBuTe 06.03.26 POILIL

MaccuBrnl 1 TociieTOBaTEIILHOCTH YUCEIL. bubnuoreka 11OP,
99 IpakTyeckas pabora 1o TeMe 0.5 10.03.26  POII

"3anonnenue Mmaccupa'

bubmoteka 1{OP,

100 O06001EHHBIE XapaKTEePUCTUKH MaCCUBa 10.03.26 POIII

JIuHeWHbI TTOKCK 3aJJaHHOTO 3HAYCHUS B bubnunoreka [1OP,

maccuge. [IpakTryeckas paboTa o Teme POII
101 macenpe. 1P P 0.5 13.03.26

JluHelHbIN OUCK 33JTAaHHOTO 3HAYCHUSI B

MaccuBe"

[IpakTuueckas padora no Teme "[lonck bubauoreka LIOP,
102 MHUHUMAJIEHOTO (MaKCHMAIBHOTO) 1 13.03.26  POII

3JIEMEHTa B YUCJIOBOM MaccuBe"

CopTupoBKa 0JHOMEPHOTO MacCcHBa. Bbubmuoreka LIOP,

ITpocThie METOBI COPTUPOBKH. POl
103 P FbT COPTHPOBIH. 0.5 17.03.26

[TpakTrueckas pabota no teme "IlpocTsie

METO/Ibl COPTUPOBKH MaccuBa"

CopTupoBKa causHueM. beicTpas Bbu6muoreka I{OP,
104 PTHp P 0.5 17.03.26 H

COPTUPOBKA MacCHBa (AJITOPUTM




QuickSort). [IpakTuueckas paboTa Mo Teme POII
"beicTpas copTupoBKa Maccupa”
JIBOMYHBII MOMCK B OTCOPTUPOBAHHOM bubnuorexa LIOP,
105 maccuse. [IpakTuueckas pabora o Teme 0.5 20.03.26  POILI
" JIBOMYHBINA HOUCK"
bubmuoteka L{OP,
106 JIByMepHBIE MAacCUBBI (MaTPHUIIbI) 20.03.26 POIII
Bbu6nuoreka L{OP,
107 AnropuT™MBI 00pa0OTKH MATPHI] 24.03.26 POILIL
Bbu6nuoreka I{OP,
108 Pemienue 3amau ananm3a qJaHHBIX 24.03.26 POIII
bubmuoreka LIOP,
109 CpencTBa TEKCTOBOIO MpoIEccopa 27.03.26 POII
bubmoteka 1{OP,
110 KomnerorepHast BEpCTKa TEKCTa 27.03.26 POIII
[TpakTnyeckas pabdora no reme "Bépcrka bubauoreka LIOP,
111 JIOKYMEHTOB ¢ MATEMaTHICCKUMH 1 31.03.26 POl
dbopmynamn"
Bu6nuoreka 1{OP,
112 HNHCTpyMEHTBI pELEH3UPOBAHUS 31.03.26 POILI
[IpakTHyeckas paboTa Mo TemMe bubnnorexa LIOP,
113 | " 1 03.04.26 POIII
MHorocTpaHu4HbIE TOKYMEHTbI
O6naunbie cepBuckl. KonnexkruBHas bu6mmoreka L{OP,
114 pabora ¢ fokymMeHTamMu. [IpakTrueckas 0.5 03.04.26 | POII

pabora o Teme "KomnexktuBHast pabota ¢




JIOKyMeHTaMu"

bubmuoteka L{OP,
115 Amnanu3 naHHbIX. bosbiive 1anHbie 07.04.26 POIII
bu6mmoreka L{OP,

116 MarmmwuaHOE 00y4ueHue 07.04.26 POIII

AHaIU3 JaHHBIX C TIOMOMIBIO DJIEKTPOHHBIX bubanorexa LIOP,
117 10.04.26 POIII

Ta0JIUIL

[TpakTudeckas padora o teme "AHanu3 bu6mmoreka L{OP,
118 JAHHBIX C TIOMOIIBIO JICKTPOHHBIX 1 10.04.26 ~ POHI

Tabymm"”

[Toctpoenue rpaduKoB QyHKITHIA. Bubnnoreka LIOP,

[Mpaktryeckas paboTa 1o TemMe POII
119 "Harmnsimaoe HpE:HCTaBJIeHI/Ie pe3yJIbTaToB 0.5 14.04.26

CTaTUCTHUYECKOW 00paOOTKU JAHHBIX B

BUJIEC JMarpaMM CpeICTBaMH pelakTopa

AIEKTPOHHBIX Ta0HII"

Jlunuu tpenna. [Ipaktuueckas padota mo bu6mmoreka [{OP,
120 teme "Tloa0op AMHUM TPEH A, 0.5 14.04.26 POII

IIPOrHO3UpOBaHUE"

[Tox6op mapamerpa. [IpakTuueckas pabora bu6mmoreka L{OP,
121 1o TeMe "YKCIIEHHOE pellleHre YpaBHEHHU 0.5 17.04.26  POHI

C TTOMOIIIBIO TI0/100pa mapameTpa”

OnTumu3zanus Kak MOMCK HaWIydlIero bubauoreka LIOP,

pEIICHUs B 33IaHHBIX YCIOBHSIX. POI
122 [IpakTuueckas padota mo Teme "Permenue 0.5 17.04.26

3a7a4 OITUMH3AILINH C TIOMOIILIO
3JICKTPOHHBIX TabIHIr"




bu6nmoreka L{OP,

123 PesepBHOE Bpems 21.04.26  poII

bubmuoteka L{OP,
124 PesepBHOE BpeMst 21.04.26  poII

bu6mmoreka L{OP,
125 Pe3epBHOE Bpemst 24.04.26 PoOII

Bbu6nuoreka I{OP,
126 Pe3sepBHOe Bpemst 24.04.26  polI

bubmuoreka L{OP,
127 PesepBHOE Bpems 28.04.26 POII

bubmuoreka L{OP,
128 PeszepBHOE Bpems 28.04.26 POII

bubmoteka L{OP,
129 PesepBHOE BpeMs 05.05.26  paIlI

bubmuoreka LIOP,
130 PesepBHOE BpeMs 05.05.26  poaII

bubmuorexa LIOP,
131 PeszepBHOE Bpems 08.05.26 POII

Bu6nuoreka L{OP,
132 Pe3epBHOE Bpems 08.05.26 PO

Bu6nuoreka L{OP,
133 PesepBHOE BpeMs 12.05.26  paII
134 Pe3epBHOE Bpemst 12.05.26 bubmmorexa L{OP,




POII

bubmuoreka L{OP,
PeszepBHOE Bpems 1 15.05.26 PO

bubmuoreka L{OP,
PesepBHOE Bpems 1 15.05.26 POII

136

21.5




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
ara undposbie
Nenn/m  Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
bubmuoteka L{OP,
1 KonnyectBo naHpopMannu 1 02.09.25 POIII
Bbu6nuoreka 1{OP,
2 AJITOPUTMBI CKaTUS TaHHBIX 1 02.09.25 POIII
Bbu6nuoreka 1{OP,
3 Anroputm Xadpmana 1 05.09.25 POIII
[Ipaktrueckas padota o teme "Cixxarue bu6mmoreka [{OP,
4 JaHHBIX C TIOMOLIBIO AITOPUTMA 1 1 08.09.25  POII
Xappmana"
bubmoteka 1{OP,
5 Anroputm LZW 1 09.09.25 POII
ANTOPUTMBI C)KaTHUS JAHHBIX C IOTEPSIMHU. bubmuorexa L{OP,
[TpakTuyeckas padora mo teme "Cikarue POII
6 P P 1 0.5 09.09.25
TaHHBIX ¢ ToTepsiMu (anroputmsl JPEG,
MP3)"
bubmuorexa L{OP,
7 CKkopocTb nepeiauu JaHHBIX 1 12.09.25 POIII
bubmuoreka LIOP,
8 [TomexoycToitunBbie KOIbI 1 15.09.25 POIII




[IpakTuyeckas pabora o Teme

bu6nmoreka L{OP,

9 " . | 16.09.25 POIII
[TomexoycToitunBbIE KOIbI
Cucrtempl. KOMIIOHEHTBI CUCTEMBI U UX bubnuoreka [1OP,
B3aumoieiicterue. CUCTEMHBIH 3 PEKT. POII
10 A doe 16.09.25
VYnpasieHue Kak HHPOPMaITHOHHBIN
npouecc. O0parHas cBs3b
bubmuoteka L{OP,
11 Mojenu u MoJIeTMPOBAHHUE 19.09.25 POIII
bubmuoreka L{OP,
12 I'padmr 22.09.25 POILIL
Bbu6nuoreka I{OP,
13 Pemenue 3agau ¢ momoipio rpadoB 23.09.25 POIIL
bubmuoreka LIOP,
14 HepeBbs 23.09.25 PDIII
bubmuoreka LIOP,
15 OCHOBBI TEOpUU UTP 26.09.25 POII
[Tpaktnyeckas pabdora no teme "[lonck bubauoreka LIOP,
16 BBIMTPHINITHON CTPATETHH B UTPE C TIOTHOM 29.09.25 POl
uHpopmanueir"”
bubmuorexa L{OP,
17 CpencTBa HCKYCCTBEHHOTO NHTEIIEKTA 30.09.25 POIII
I[TpakTuueckas pabora o reme "Cpezncrsa bubnnorexa LIOP,
18 " 30.09.25 POILI
HCKYCCTBEHHOI'O MHTEJIJIEKTa
19 dopmanu3anus NOHATUS AITOPUTMA. 3.10.25 bubmmorexa L{OP,




Mammna TeropHHIa Kak yHUBEpCaIbHAs
Mozelb Beruucienuil. Tesuc Yépua—

POII

TrropuHra
[IpakTrueckas paboTta 1mo Teme bubmmorexa LIOP,
20 "CocTaBiieHHE TPOCTOM MPOrpaMMBbl JJIst 06.10.25 POII
MaiuHbl Trropunra”
bubmuoteka L{OP,
21 Mamuna [locta 07.10.25 POII
Bbu6nuoreka L{OP,
22 Hopmansnsie anropudmer Mapkosa 07.10.25 POILI
ANTOPUTMUYECKU HEpa3peIINMbIE 3a1a4U. bubmuoreka LIOP,
23 3amaya ocranoBa. HeBO3MOXKHOCTH 10.10.25  POHI
ABTOMATUYECKOM OTJIaIKU MPOrpaMM
bubmoteka 1{OP,
24 CI1oXHOCTh BBIYUCIICHUIN 13.10.25 POIII
ITonck mpoCThIX YKCEIT B 3aJaHHOM Bubmuorexa L{OP,
25 JIMATIA30HE C TIOMOIIBIO ATOPUTMA 14.10.25  POHI
«pemieto IpatocheHa
[MpakTrueckas padota 1o teme "Tlowck Brbmorexa LIOP,
26 " 14.10.25 POIII
MIPOCTHIX YKCEN B 33/1aHHOM JIHaIa3oHe
MHoropaspsHbI€ LEeNbIe YKHCIIa, 3a1a41 Brbmorexa LIOP,
27 . 17.10.25 POIII
JUTMHHOH apu(MeTuKu
[IpakTuyeckas pabora o Teme bubauoreka LIOP,
28 "Peanu3anys BEIYMCIEHHH C 20.10.25 POl
MHOTOpa3psiAHbIMU YHCIaMu"
29 CrnoBapu (acconiuaTUBHbIE MaCCHBBI, 21.10.25 bubmmorexa L{OP,




0TOOpakeHMs ). X3II-TaOJIUIIBI.
[TocTpoenune angaBUTHO-9YACTOTHOTO
CJIOBaps JJIS 33/1aHHOTO TEKCTa

POII

[IpakTrueckas paboTta 1mo Teme bubmmorexa LIOP,
30 "TToctpoenue andaBUTHO-4ACTOTHOTO 21.10.25  POLI

cJoBaps JyUis 3aIaHHOTO TekcTa"

AHanm3 TEeKCTa Ha €CTECTBEHHOM SI3bIKE. bubnuoreka 11OP,
a1 Bsizesenue mocienoBarebHOCTEH 10 54.10.25 PoOII

mabIoHy. PeryispHbie BoIpaKeHHs. o

YacTOTHBIIH aHAIN3

I[TpakTuueckas pabora o reme "Ananus Bubanorexa LIOP,
32 " 03.11.25 POIII

TEKCTa Ha €CTECTBEHHOM SI3BIKE

Crexu. AHainu3 MPaBHIBHOCTH CKOOOYHOTO bubnnorexa LIOP,
33 04.11.25 POIII

BBIPAKEHUS

Brruucnenue apudmernyeckoro bubauoreka LIOP,
34 BBIPKEHHUS, 3aMIMCAHHOTO B TIOCTHUKCHON 04.11.25  POII

dopme

[TpakTnyeckas pabora o Teme bubauoreka LIOP,
35 "BbruriciieHne apuhMETHIECKOTO 071125 POl

BBIPKEHHS, 3aIIUCAHHOTO B TIOCTPUKCHON o

dbopme"

Ouepenu. Vcrnonp30BaHue odepenu s bubnnorexa LIOP,
36 10.11.25 POIII

BPEMEHHOTO XPaHEHHs JAHHBIX

[IpakTHyeckas paboTa Mo TemMe bubnnorexa LIOP,
37 . . 11.11.25  po[I

Hcnonp3oBanue ouepenu

38 HepeBbs. Peanuszanus aepesa ¢ mOMOIIbIO 11.11.25 bubmuorexa L{OP,




CCBUIOYHBIX CTPYKTYp. J{BoruHBIC
(bunapubie) nepeBbs. [locTpoeHue nepesa
JUIS 33JJAHHOTO apH(PMETHIECKOTO

POII

BBIPAXKECHUS

[IpakTrueckas paboTta 1mo Teme bubnmoreka LIOP,
39 "Mcrioap30BaHKEe A€PEBLEB IS 141125 PO

BBIYHCIIEHUS apU()METHIECKUX

BbIpaXeHUI"

PexypcuBHBIEC anropuT™Mbl 00X0/1a JepeBa. Bbu6nuoreka L{OP,
40 HMcrnonb30Banue CTEKa U OUepeIu JIs 17.11.25 POl

obxoma nepena

PexypcuBHBIC anropuT™MbI 00X0/1a IEpeBa. bubmuoreka L{OP,
41 Hcnons30BaHue CTEKA U OUEPEIN IS 18.11.25 PO

o0xoJa 1epeBa

Anroputmsl Ha rpadax. [Toctpoenue bu6mmotreka L{OP,
47 MHMHHUMAJILHOTO OCTOBHOTO JIEpeBa 18.11.95 PO

B3BELIEHHOT'O CBI3HOIO

HEOPHUEHTUPOBAHHOTO rpada

O6xox rpada B ryouny. O6xox rpada B Bubanorexa LIOP,
43 21.11.25  psIII

HIAPUHY

Konn4ecTBo pa3IMuHbIX TyTEH MEXIY bubmmorexa L{OP,
44 BEPIIUHAMH OPUEHTUPOBAHHOTO 24.11.25 POl

AIMKIIMYECKOro rpada

bubmuoreka L{OP,

45 Anroput™m JlefKcTphl. 25.11.25 POIII

[IpakTuyeckas pabora o Teme bubauoreka LIOP,
46 "BbIUKCIICHHE JUTHHBI KpAaT4ailliiero myTu 25.11.25 POl

MEXy BEpLUIMHAMU Tpada (aIroputm




Hetikctpsn)"

bubnunoreka [1OP,

47 Aunroput™m ®@noitna—Y opiiamia 28.11.25 POIII

3agauu, pelraeMplie C TOMOIIBIO bu6mmoreka L{OP,
48 JUHAMHUYECKOI'0 IIPOrpaMMUPOBAHUS: 01.12.25 POII

BBIUMCJICHUE PEKYPCUBHBIX (QYHKIIUH

[TpakTrueckas paborta 1mo Teme bubnmoreka LIOP,
49 "BBIYKCIIEHHE PEKYPCUBHBIX (DYHKIIUIA C 02.12.95 PO

MOMOIUIbIO JUHAMUYECKOTO

porpaMMupoBaHus"”

3amauu, pelaeMble ¢ TOMOIIBIO bu6mmoreka [{OP,
50 JMHAMHYECKOTO IIPOrPAMMHUPOBAHHUSL: 02.12.25 POl

MOJICYET KOJIMYECTBA BAPHAHTOB

[Ipaktrueckas padota o teme "lloxcuér bubauoreka L{OP,
51 KOJIMYECTBA BAPHAHTOB C TOMOIIBIO 05.12.25  POII

JUHAMHYECKOIr0 IporpaMMupoBanus”

3aiauu, penaeMble ¢ TOMOIIBIO Bu6nuoreka L{OP,
52 JMHAMHYECKOTO ITPOrPAMMHUPOBAHHUSL: 08.12.25 POl

3a/1a4d ONTUMHU3AIIT

[Tonsarue o mapagurmax bubauoreka LIOP,
53 nporpammupoBanust. O630p A3bIKOB 09.12.25 POl

POrPaMMHUPOBAHHUS

[MousiTue 06 00BEKTHO-OPHEHTUPOBAHHOM Bubmorexa LIOP,
54 09.12.25 POIII

MPOrpaMMHUPOBAHUN

O0BexTH! U Knaccsl. CBOMCTBA M METOIBI bubmorexa LIOP,
55 12.12.25 POILI

00BEKTOB
56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3 15.12.25 bubmumoreka L{OP,




POII

[IpakTrueckas paboTta 1mo Teme bubnmoreka LIOP,
57 "Hcrionb30BaHne TOTOBBIX KJIACCOB B 1 16.12.25 POII

nporpamme”

Pa3paboTka mporpaMm Ha OCHOBE Brbmorexa LIOP,
58 16.12.25  poIII

00BEKTHO-OPUEHTHPOBAHHOTO MTOIX0/1a

[TpaxTuueckas padota "Pa3paboTka bu6moreka L{OP,
59 IPOCTOM MPOrPaMMBbI C UCIOJIb30BaHHEM 1 19.12.25  POLI

KJ1accoB"

Wukancymsimus. [paktudeckas paboTa 1o bubmuorexa LIOP,
60 teme "Pa3paboTKa Kiacca, HCIOJIb3YIOMIErO 0.5 22.12.25 PO

MHKAICyJIsIu0"

bubmuoreka L{OP,

61 Hacnenosanue. [Toaumopdusm 23.12.25 POIII

[IpakTrdeckas paboTa mo Teme bubnnorexa LIOP,
62 " " 1 23.12.25  poIII

Pa3paboTka nepapxuu KIaccoB

Cpenbl OBICTPOI pa3pabOTKU MPOTPaMM. bubauoreka LIOP,
63 [MpoektupoBanue uHTEpdEiica 26.12.25 POl

TI0JTE30BATEISI

ITpoexTupoBanue uHTepdeiica bubnnorexa LIOP,
64 29.12.25 POIII

TI0JTE30BATEJISI
65 Hcronb30BaHue TOTOBBIX YIPABIISCMBIX 20.12.25 bubnnorexa LIOP,

9IIEMEHTOB JIJIsl TOCTPOCHUS HHTEp(eiica o =

[Mpaktiueckas paboTa 1Mo Teme Bubmorexa IIOP,
66 1 12.01.26 POIII

"Pa3zpaboTka mporpamMmsl ¢ rpaduuecKum




uHrepgeiicom”

W3yueHre BTOpOro sA3bIKa Brbmiorexa LIOP,
67 13.01.26  poI

IPOTPaMMHUPOBAHUS

HW3ydeHre BTOPOro s3bIKa brbmorexa LIOP,
68 13.01.26  pOIII

POrpaMMHUPOBAHHUS

DTarnbl KOMIBIOTEPHO-MATEMaTHYECKOTO Brbmorexa LIOP,
69 16.01.26  poIII

MO/JICIIMPOBAHUS

Juckperusanus npu MaTeMaTH4eCKOM bubnuoreka [1OP,
70 MOJIEJTMPOBAHUH HETTPEPHIBHBIX IPOIIECCOB. 19.01.26  POII

MogenupoBaHue JBHKECHUS

[MpakTuueckas paboTa o Teme Brbmiorexa LIOP,
71 " " 1 20.01.26  poIII

MogenupoBaHHe ABUKESHUS

MopenupoBaHue OMOJIOTHYECKUX CHCTEM. Bubmuorexa L{OP,
72 [TpakTudeckas paboTa o Teme 0.5 20.01.26  POII

"MonenupoBaHue OMOIOTUYECKUX cucTeM"

MaremaTudecKre MOJICJIM B SKOHOMHUKE. Bbubnuoreka [1OP,
73 BorauciurenbHbIe SKCIIEPUMEHTBI C 23.01.26 PO

MOJICTISIMA

BepostHocTHBIE MOAenu. [IpakTnyeckas bubauoreka LIOP,

pabora 1o Teme "MMuTanmoHHOE PO
74 0.5 26.01.26

MOJICTTMPOBaHKE C MOMOIIBIO METO/Ia

Mounre-Kapno"

KoMITbIOTEpPHOE MOJETUPOBAHUE CHCTEM Butmmoreka LIOP,
75 27.01.26 POIII

yIpaBJICHUS
76 O6paboTka pe3ybTaTOB IKCIIEPUMEHTA 27.01.26 bubmumotreka L{OP,




POII

bu6mmoreka L{OP,

77 Tabmuunble (pensuoHHbIC) Oa3bl TaHHBIX 30.01.26 POII

[Touck, copTupoBKa ¥ PHIIBTPAIIUS TAHHBIX. bubnmorexa LIOP,

3arpockl Ha BEIOOPKY JIaHHBIX. 3aMPOCHI C POl
78 P Py A P 02.02.26

napaMmerpamu. BeraucisieMble mosist B

3arpocax

IMpakTuueckas padora mo teme "Padora ¢ bubmorexa LOP,
79 . . | 03.02.26 POIII

TOTOBOM 0a30¥ JTaHHBIX

MHoroTtabau4HbIe Oa3bl JaHHBIX. THITBI bubnuoreka ITOP,
80 CBsI3el MeXy Tabnuiamu. Baemnuii 03.02.26  POII

Kiro4. [{emocTHOCTL 6a3bl JaHHBIX

[TpakTuyeckas pabora o Teme bubnuoreka LIOP,
81 "Pa3paboTKa MHOTOTAGIUYHOM a3kl 06.02.26  POII

JTaHHBIX"

3anpochkl K MHOTOTa0JIHYHBIM Oa3am Brbmorexa LIOP,
82 09.02.26 POIII

TAHHBIX

[NpakTryeckas padota 1o Teme "3anpocsl K brbmorexa LOP,
83 . " 10.02.26 POIII

MHOTr0Ta0JIMYHON 0a3e JaHHBIX

bubmuorexa L{OP,

84 31k ynpaBneHus ganasiMua SQL 10.02.26 POIII

[IpakTuyeckas pabora o Teme bubauoreka LIOP,
85 "VipasiieHHE JaHHBIMU € TIOMOIIBIO A3bIKA 13.02.26  POLI

SQLH
86 HepemsiimmornHsie 6a3pl JaHHBIX. 16.02.26 Bubmmoreka ITOP,




:‘)KCHCpTHBIG CUCTCMBI

POII

bu6mmoreka L{OP,
87 WNHTepHeT-npri1oKeHU 17.02.26 POIII
[ToHsiTHE O CEpBEPHOM U KIIMEHTCKOM bubaunoreka L{OP,
88 qacTsax caita. TeXHOIOrHs «KJIMEHT — 17.02.26  POII
cepBep», €€ TOCTONHCTBA U HEAOCTATKU
Bbu6nuoreka I{OP,
89 OcHogsl s3p1ka HTML 20.02.26 POIIL
INpaxtuueckas pabota mo teme "Cosnanune bubnnorexa LIOP,
90 3 . 24.02.26  pHIII
TEKCTOBOM BEO-CTpaHULIbI
bubmuoteka L{OP,
91 OcHossl s13p1ka HTML 24.02.26 POII
bubmoteka L{OP,
92 OcHossl s361ka HTML 27.02.26 POIII
[Tpaktuyeckas pabora no reme "Coznanue bubnuoreka LIOP,
BEO-CTPaHUIIBI, BKJIIOYAIOIIEH POl
93 P H\, . 02.03.26
MYJbTUMEANNHBIE O0BEKTHI (PUCYHKH,
3BYKOBbIE JJaHHBIE, BUEO0)"
Bu6nuoreka L{OP,
94 OcHoBBI KackaaHBIX TabmuIl ctuneit (CSS) 03.03.26 POIII
[IpakTuueckas paboTta 1mo Teme bu6moreka [{OP,
95 "OdopMiIeHHrEe CTPAHUIBI C TIOMOILBLIO 03.03.26  POILI
KacKaJHbBIX Ta0auI cTriei"
96 Cuenapuu Ha s3p1Ke JavaScript 06.03.26 Bbubnuoreka LIOP,




POII

bu6mmoreka L{OP,
97 Cuenapuu Ha s3bike JavaScript 09.03.26 POIII
bu6nmoreka L{OP,
98 ®opMbI Ha BEO-CTpaHULIE 10.03.26 POIII
I[IpakTuueckas pabora o reme "O6paboTka bubnnorexa LIOP,
99 " 1 10.03.26 POIII
JaHHBIX (opm
Pa3memienne Be6-caiito. Yceiyra bubnnorexa LIOP,
100 . . 13.03.26 POIII
XOCTHHTa. 3arpy3ka ¢ailyioB Ha caiT
Kaapuposanue. Ucnpapienue bubnmorexa L1OP,
nepcrektuBbl. ['uctorpamma. Koppexiust POl
101 P o P ppeitt 16.03.26
YPOBHEH, KOPPEKIIUS IBETA.
OOGeciBeunBaHKE IBETHBIX U300paKeHUI
BBo n3o00pakeHuii ¢ UCOIb30BaHUEM Bbubnuorexa LIOP,
A3JINYHBIX [U(PPOBBIX YCTPONCTB. POl
102 P IWH(POBDIX YCTPOHCT 0.5 17.03.26
[TpakTuyeckas padora no Teme "O6paboTKa
1 poBbIX poTorpaduii”
Perymis. Pabota ¢ o6nactsamu. OUIBTPHI. Bbubnuoreka LIOP,
103 IMpaktiueckas paboTa o Teme "Petyiib 0.5 17.03.26  POII
dpoBsIX poTorpaduii"
MHorocmnoitabsie n3o0paxeHus. TexcToBbIe Bubmoreka [OP,
104 ciou. Macka ciosi. Kananer. CoxpaneHue 20.03.26  POII
BBIJICJIEHHON 00J1acTH
[MpakTuueckas paboTa 1o TemMe Brbmorexa LIOP,
105 1 23.03.26 PO

"MHorocoiHble n300paxeHus"




[ToaroToBKka WILTFOCTpAIM 1J1s BEO-CalTOB.

bu6nmoreka L{OP,

106 IMpakTnyeckas pabora 1o TeMe 0.5 24.03.26 POl
" AHMMHpPOBaHHBIE H300paxkeHus"
bu6nuoreka [JOP
Bekropnas rpaguka. Bekropuzanus ’
107 pras rpad cropHsan 24.03.26  POIII
pacTpoBBIX H300pakeHUI
I[IpakTuyeckas paboTa 1o teme "BekropHas Bubmiorexa TIOP,
108 ; 1 27.0326  poIII
rpaduka
bubmuorexa LIOP
[IpUHIMIIBI TOCTPOEHHS U PENAKTHPOBAHUS ’
109 PUHL POCHISL 1 pEAEKTHp 06.0426  poII
TPEXMEPHBIX MOJIEIIEH
I[IpakTryeckas pabora mo teme "Cosnanue bubnnorexa LIOP,
110 . o 1 07.04.26  POIII
IPOCTHIX TPEXMEPHBIX MOJENIEH
bubmoteka L{OP,
111 Cerounble Moienu. Marepuaibl 07.04.26 PDIII
[IpakTrueckas pa6ora o Teme "CeTounble Bubmiorexa LIOP,
112 . 1 10.04.26  poIII
MOJIENH
MojienupoBaHue KCTOYHHUKOB OCBEIIECHUS. Bubmiorexa LIOP,
113 13.04.26 POIII
Kamepsl
[TpakTuueckas pabora 1o Teme Bubmiorexa TLIOP,
114 " " 1 14.04.26 PRI
Pennepunr
bubmuorexa LIOP,
115 AnutuBHbIE TeXHOJOTUHU (3D-nipuHTEpHI) 14.04.26 POIII
[MoHsTHE O BUPTYAILHON PEANBHOCTH 1 Bubmiorexa LIOP,
116 17.04.26 POIII

JIOTIOJIHEHHOM PEAIBHOCTU




bu6nmoreka L{OP,

117 PeszepBHoe Bpemst 20.04.26 POII

bubmuoteka L{OP,
118 PesepBHOE BpeMst 21.04.26  poII

bu6mmoreka L{OP,
119 Pe3epBHOe Bpems 21.04.26 PoOII

Bbu6nuoreka I{OP,
120 Pe3sepBHOe Bpemst 24.04.26  polI

bubmuoreka L{OP,
121 PesepBHOE Bpems 27.04.26  paII

bubmuoreka L{OP,
122 PesepBHOE Bpems 28.04.26 PO

bubmoteka L{OP,
123 PeszepBHoOe Bpems 28.04.26 POII

bubmuoreka LIOP,
124 Pe3epBHOE Bpems 04.05.26 POII

bubmuorexa LIOP,
125 PeszepBHOE Bpems 05.05.26 POII

Bu6nuoreka L{OP,
126 PesepBHoe Bpems 05.05.26 POII

Bu6nuoreka L{OP,
127 PesepBHOE BpeMs 08.05.26  poIII
128 Pe3epBHOe Bpems bubnumotreka L{OP,




POII

bu6mmoreka L{OP,
129 Pe3epBHOe Bpems 1 11.05.26 PO

bu6nmoreka L{OP,
130 PesepBHOE Bpemst 1 12.05.26  poII

bubmuoreka L{OP,
131 PesepBHOe Bpemst 1 12.05.26  pomI

Bbu6nuoreka I{OP,
132 PesepBHOE Bpems 1 15.05.26 POII

Bbu6nuoreka L{OP,
133 PeszepBHoe Bpemst 1 18.05.26 POII

bubmuorexa L{OP,
134 PesepsHOe Bpems 1 19.05.26 POII

bubmuoreka LIOP,
135 PeszepBHOE Bpems 1 19.05.26 POII

bubmoteka 1{OP,
136 PesepBHoe Bpemst 1 22.05.26 P31

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME
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IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namv (nonumams)

1.1

[ToHnMaHWe OCHOBHBIX HPUHIMIIOB YCTPOHCTBA M (PYHKIIMOHHUPOBAHHS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOMJIBHBIX KOMITBIOTEPOB; TEHACHIIHIA
Pa3BUTUS KOMITBIOTEPHBIX TEXHOJIOTWMH; BJIaJICHUE HaBBIKAMH pPabOTHI C
OIEPAIlMOHHBIMU CHUCTEMaMHd M OCHOBHBIMH BHAAaMH IPOTPAMMHOTO
obecrieyeHnss JUIsi  peHICHWsT y4eOHBIX 3amad 1O  BBIOpaHHOM

cricnyajn3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPHUHLMIAX OpraHU3allUd U

Q)YHKHI/IOHI/IPOB&HI/IH KOMIIBIOTCPHBIX ceTen

1.3

ITormmanne OCHOBHBIX MNPHUHOUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIOB

uHpopmarun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPaOOTKH YMCIOBOW M TEKCTOBOM
uHpopMauuy (3alMCh 4YMUCEN B IO3ULHOHHONW CHCTEME CUMCIEHHUS,
JEIMMOCTb LIEJIbIX YHMCEN; HaX0XKJIEHUE BCEX IMPOCTHIX YHCEN B 3a/laHHOM
Jarna3oHe; o0paboTka MHOTOPA3pSAHBIX IEIBIX YHCEN, aHaIu3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3HaHue q)yHKHI/IOHaJ'H)HI)IC BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMH CBEIEHUSMH O 0a3zax JaHHBIX, WX CTPYKTYPE,

CpeaAcCTBax CO3aHUAd U pa6OTI>I C HUMH

1.7

ITonnManue BO3MOKHOCTEH U OFpaHI/ILICHI/Iﬁ TEXHOJIOTHH HCKYCCTBECHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX O6J'IaCT$IX; HaJIn4ue HpeI[CTaBJ'IeHI/Iﬁ 00
HUCITIOJIB30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3INYIHBIX

npodeccuoHanbHbIX chepax

1.8

Brmanenue TeopeTMHECKMM anmapaTtoM, IO3BOJIIOINIMM  OCYIIECTBIATH
IIPEACTABJICHUE 3aJaHHOTO HATypaJbHOTO YHCIA B PA3JIMYHBIX CUCTEMAX
CUMCIICHUS; BBINOJHATH MNpeoOpa3oBaHUSl JIOTUYECKUX BbIPaKEHUH,
UCTOJB3Ysl 3aKOHBI anreOpbl JIOTHUKHU; ONpPENesaTh KpaT4alliuid MmyTh BO
B3BEIIEHHOM Trpade M KOJMYECTBO MyTell MEXIy BepIIMHAMHU

OpPUEHTUPOBAHHOTO ALMKINYECKOro rpada




Ymemo

2.1

22

YMeHHe HCHOob30BaTh KOMIBIOTEPHO-MATEMAaTUYECKHE MOJEIN s
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAJINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIHUPOBAHUS;
OLICHMBATh aJICKBaTHOCTh MOJEIHM MOJCIUPYEMOMY OOBEKTY WU

MPOLECCY; MPEACTABIIITh PE3YAbTATHl MOJAEIUPOBAHKS B HATJISATHOM BUJE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 33/ladll  aHAU3a JaHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIacTepu3alus, aHaJIu3
OTKJIOHEHHI1); MOHMMATh TOCJIEI0BATEIbHOCTh PEIICHUs 3ajad aHalnu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLICHKA KayecTBa JaHHbIX,
BbIOOp ¥ (WJM) TMOCTPOCHHE MOJENH, NpeoOpa3oBaHUE IAHHBIX,

BU3yaJIn3allMd JaHHBIX, HHTCPHOPCTAlUA PE3YJIbTATOB

23

24

YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpadUIeCKUX
Y 3BYKOBBIX JIaHHBIX IIPH 33JaHHBIX ITapaMeTpax AUCKPETU3alnn. Y MEHHE
OIPENEIATh CPEOHIO CKOPOCTb IIE€peladd  JaHHBIX, OLICHUBAThb
U3MEHEHHE BpEMEHHU Iepelauyd Ipu HU3MEHEHHH HH()OPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CcTpouTh KOJA, OOECIEeYUBAIOLIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIIHIO0 JUIMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PELICHUHM 3a7ad CBOMCTBA IMO3MLIMOHHOU
3allMCH YHUCEJI, aITOPUTMbI ITOCTPOCHUS 3allMCH YHUCIA B IMO3ULIHUOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCia II0
CTPOKE, COZEpKalllell 3aluch 3TOTO 4YHUCia B MO3ULMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHMEM;  YMEHHUE  BBIIOJHSATH

apI/I(l)MeTI/I'-IGCKI/IC ornecpanru B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3BbIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (opMax MO 3aJaHHOM  Talmiuie
UCTMHHOCTH; HCCIeloBaTb 00JacTb HCTHMHHOCTU  BBICKa3bIBaHUS,

COACPKAIICTO IEPEMECHHBIC, PCHIATh HECIIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

YMeHne pemaTh alrOpUTMHUYECKHE 3a7aud, CBSA3aHHBIE C aHAIH30M
rpadoB (3aayu MOCTPOCHHSI ONTHUMAIBHOTO MYTH MEXIy BEpIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX ITyTeH MEXIY BEpIIHHAMH

OPUCHTHUPOBAHHOI'O ATUKIINICCKOTO rpa(ba)

2.8

YMeHne ucnoiab30BaTh JCPEBbs MPU aHAIN3EC U IMOCTPOCHNUHN KOJ0B M JJIA
MNpEaACTaBJICHUA apI/I(I)MeTI/I‘-ICCKI/IX BBIpa)KeHHfI, npu PpeUICHUU 3adav
IOoruCKa MU COPTHUPOBKH; YMCHUC CTPOUTH ACPCBO HUTPHI MO 3aJdaHHOMY

IrOpuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPBHIIMIHYIO CTPATETHIO

UTPBI




2.9

2.10

YMeHHe aHaJIM3UpPOBaTh AJITOPUTMBI  C  HCIOJIB30BAaHMEM  TaOJIHII
TPACCUPOBKH; ONPEICNATh 03 MCHOIb30BAHUS KOMIBIOTEpA Pe3yJIbTaThI
BBINOJIHEHUS HECJIOXKHBIX IPOTrPaMM, BKJIFOUYAIOIIMX LIMKJIbI, BETBICHUS U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX JaHHbBIX

VYMeHue OIpeneNaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOMYHBIM IOMCK) W NPUBOAMTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU IUId pCIICHUSA OHHOﬁ 3aga4u

2.11

BnajgeHue yHUBEpCATbHBIM SI3BIKOM  TPOTPAMMHPOBAHUS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BBIX
TUTIaX JAHHBIX W CTPYKTypax NaHHBIX; YMCHHE HCIIOJIb30BaTh OCHOBHBIC
VIPAaBISIONME  KOHCTPYKIMH;  YMEHHE  OCYIISCTBIISATH  aHAIU3
MPEIUIOKEHHOW  MPOrpaMMBI:  ONPENSISATh  Pe3yJbTaThl  PaOOTHI
NpOTrpaMMBbl TIPU 33JaHHBIX UCXOJHBIX JIAHHBIX; ONPEICIISATh, MPU KAKUX
UCXOJHBIX JIaHHBIX BO3MOKHO TOJYYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT NPHBECTH K OIMUOKe B paboTte
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKCHHSI 1O YIYYIICHHIO

MMpOorpaMMHOIo KoJia

2.12

2.13

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUIsl U3Y4YEHHUS  SI3bIKE
nporpamMmmupoBanus Beicokoro yposHs (Ilackanb, Python, Java, C++, C#)
TUIIOBbIE aJITOPUTMBI 0OPAOOTKH YHCEIl, YUCIOBBIX MOCIIEI0BATEIbHOCTEH
M MacCHBOB: IIpEJCTaBJICHME YHWCIa B BHJIE Habopa NPOCTBIX
COMHOXMHTEJNEH; HaxX0XJIeHHE MaKCUMalbHOW (MHUHUMAaJIbHOM) LHdpHI
HaTypaJIbHOTO YMCJa, 3alIUCAHHOTO B CUCTEME CUUCIIEHHS C OCHOBaHHUEM,
He mnpeBblmaonmM 10; BbluuCleHHMe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM IMOCIEAO0BATEIBHOCTUH (CYMMBI,
IIPOU3BENECHUS  CpPEAHEero  apu@MeTHYecKOro, MHUHUMAIbHOTO H
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMUYECTBA JJIEMEHTOB, YAOBJIETBOPSIOLINX
3aJJaHHOMY YCJIOBHIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHHE
UCIIOJIb30BaTh B MpOrpaMMax JaHHbIE pPAa3JIMYHBIX THUIOB C YYETOM
OTpaHMYEHUN Ha JMANa30H MX BO3MOJKHBIX 3HAYEHUM, NMPUMEHATH IIPU
pELIEHNN 3aa4d CTPYKTYpPbl JAHHBIX (CIUCKH, CIOBAapH, CTEKH, OYEPEH,
JIepEeBbsl); MPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbBIE MOANPOTrPaMMBbI IS
00pabOTKM YUCIIOBBIX JAaHHBIX U CUMBOJIBHBIX CTPOK; MCIOJIb30BaTh MpU
pa3paboTke mporpamMm OMOIMOTEKH MOANPOrpaMM; YMEHHE MCIIOIb30BaTh

CpeacCTBa OTJIAAKHU POrpaMM B CpCIAC IMPOrpaMMHUPOBaAHUA

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_H:I JJIA aHaJIn3a,

MNpEACTaBJICHUA U O6pa6OTKI/I JaHHBIX (BKJ'IIO‘IEUI BLI60p OIITUMAJIBHOTO




peleHus, moadop JMHUM TPEHJIA, pPEeIlIeHHE 33a/1ad IPOTHO3UPOBAHMUA);
YMEHHUE HCIOJb30BaTh TaOMUYHbIE (pENAUOHHBIE) 0a3bl MaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHM(PPOBBIX CEPBUCOB T'OCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
IO TH®OPMATUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1

udposast rpaMOTHOCTH

1.1

1.2

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

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

[IpyHIMIBI OCTPOSHHS] W allapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETeH.
CereBbie mnporokosbl. Cerb HMHrepHer. Appecanuss B cetu MHTepHer.
[Ipotokomnsl creka TCP/IP. Cucrema nomennsix umeH. Paznenenue IP-cetu Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

1.3

1.4

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. IIpuHIMIBI pa3MenIeHUs |
uMeHoBaHus (aitnoB B gonroBpeMeHHOW mnamstu. [llaGnoHsl g omnmcaHus
rpymi ¢aiinos

CkopocTp mepefayd  JaHHBIX. 3aBHUCHUMOCTh  BPEMEHM  IepeJayd  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHaIa CBSI3U

HIudpoBanue aanHpix. CUMMeTpUYHble U HecuMMeTpuuHble mHGpsl. [ndps
npoctoii 3amensl. ludp Lesaps. udp Bmwkenepa. Anroput™m mudpoBaHHS
RSA

1.6

2.1

Kozpl, nmo3Bossitomiye 0OHapyKUBaTh U UCHPABIIATH OIMIMOKH, BOSHUKAIOIINE NTPU
nepenaye 1aHHbIX. PaccrostHne Xammunra. KonupoBaHue ¢ MOBTOpEHUEM OUTOB.

Konsr XsMmMuHTa
Teopetuueckrue 0CHOBBI HHPOPMATUKHI

JlBouuHoe  KogupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alIMCAaHHBIX C ITOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe OMHO3HAYHO NEKOIUPYEMBIX KOJOB C ITOMOIIBIO

nepeBa

2.2

2.3

Teopernueckne mMoAXOAbl K OIEHKE KoauuecTBa HHGpopMauuu. EauHUIbI
U3MEpeHusi KoiauuecTBa HHpopManuu. AndaBUTHBII MMOAXOA K OIEHKE
KonuyectBa HMH(pOpManuu. 3akoH aJJUTUBHOCTH HH(opmanuu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

Cucrembr cumucienus. Pa3BépHyras 3amuch IeNbIX U JIPOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cunciaeHus. CBoOWCTBAa MO3MIIMOHHOW 3alUCH YHCIA:
KOJIMYECTBO IU(p B 3amUCH, MPU3HAK JIETUMOCTH YUCIIAa HA OCHOBAHUE CHUCTEMBI
CUMCIICHUsI. AJITOPUTM NIEPEBOJIA LIEJIOTr0 uncia U3 P-uuHOM cucTeMbl CUMCIICHUS

B ACCATUYHYIO. AHFOpI/ITM nepeBoja KOHe4YHOM P-munHO IIpO6I/I B JCCATUYHYIO.
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2.5

AJNropuTM MepeBoJa LENOTr0 Yucia U3 JECITHYHOW CHCTEMbl cuucieHus B P-
nuHyto. IlepeBox KoHewHOH aecsaTHuHOW Jpobu B P-nunyro. JIBowuHas,
BOCBMEpUYHAs M IIECTHAAIATEPUYHAS CUCTEMbI CUYUCIICHUS, CBSI3b MEXKITY HUMHU.
Apudmerndeckue orneparyy B MO3UIIMOHHBIX CHCTEMaX CUUCICHUS

TponuHas ypaBHOBEIICHHAsI CUCTEMa CUUCIEHUA. [[BONYHO-IecITHYHAsS CUCTEMA
CUHCIIEHUS

Komuposanue tekcroB. Konmuposka ASCII. OgHoOaliTHbIe KOgupoBKU. CTaHmapT
UNICODE. Koauposka UTF-8. Ompenenenue wuHGOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOIIIEHMI

2.6

2.7

2.8

29

KomupoBanue nzobpaxenuit. OneHka nHGOPMaAMOHHOTO 00bEMa TpapuuecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U I‘HYGI/IHG KOAWPpOBaHUA LBECTA. HBCTOBBIC
monenu. KomupoBanue 3Byka. OneHka HH(pOPMAlMOHHOIO 0O0bEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PpA3PAAHOCTH KOAUPOBAHUA

Anrebpa noruku. IloHsTtue BbicKa3biBaHMs. Bpicka3biBaTenbHble (OPMBI
(npenukatel). KBaHTOpHI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlornueckue ToxxaecTsa. Jlornyeckue onepannuy 1 onepanuy HaJ MHOXKECTBAMM.
3aKkoHBl anreOpspl JIOTMKH. OKBHUBAJICHTHbIE IPeoOpa3oBaHUs JIOIMUYECKUX
BBIpa)KCHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

Jlornyeckre (QyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTHYECKHX
(GyHKLIUH OT KOJMYECTBA apryMEHTOB.

Kanonnueckue (opMbl TOTHYECKUX BhIPaKEHHI

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC  HOPMAJIBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6m/1ue HCTUHHOCTHU

Jlormueckue dleMEHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropa3psaaslii cymmarop. IloctpoeHne cxem Ha JIOTMYECKUX DJIEMEHTaX I10
3aJJaHHOMY JIOTUYECKOMY BBIPAXKEHMIO. 3alKCh JIOTHYECKOI'O BBIPAXKEHUS I10

JIOTUYECKOM cXeMe

2.10

2.11

Mopenu u wmonenupoBanue. llenmu monenupoBaHus. AJEKBATHOCTh MOJIETH
MOJIETTUPYEMOMY O0BEKTY WM npoteccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToB MOACTUPOBAHUS B BUJIE, YIOOHOM ISl BOCIIPUSITUS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXeMBbI, TAOIUIBL, TPadUKH).

[IpencraBineHre LenabIX YWCEN B MaMATH Kommblorepa. OrpaHUYeHHOCTh
JMana3oHa 4YHCcell NPU OrPaHWYEHUH KOJM4YecTBa paspsnoB. llepenonHenne
paspsnHOl ceTku. be33HakoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JIOTIOJIHUTENBHBIN KO/ OTPULIATENIBHBIX YU CEI.

[ToGutoBbIe JOorMueckue onepanuu. Jlorndeckuid, apupmMeTHyecKuii u

nukauyeckuit  casuru. IlllugpoBanune ¢ mnomompi0 MOOUTOBOM omnepauuu




«uckinouaromniee NJIN»

2.12

2.13

2.14

[IpencraBicHue BEIECTBEHHBIX YHCEN B NMAMATH KOMIIBIOTEpA. 3Hadaulas 4acThb
U NOopsAoK uMcia. Jluama3oH 3Ha4eHMM BeHIECTBEHHBIX uucen. [IpoGiembl
XPAHECHUS BEIIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsanoB. BelnonHeHue omnepanuili ¢ BEIIECTBEHHBIMH YHCIaMM, HAKOIUICHHE

omnoOoK IIpU BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Omnucanue rpadoB ¢ MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTH. PemieHnue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTUMAJIBHOTO IMYTH MEXIYy BepIIMHaMU Trpada, ompenesNeHUE KOJINYECTBA
pa3IMYHBIX NyTEH MEX]Iy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. JlepeBps moucka. CrocoObl o0xoma jaepesa.
[IpencraBnenne apupmMeTHYECKHX BBIPAXECHUN B BUAE jAepeBa. Mcmonb3oBaHue

rpad)oB U 1epeBLEB IIPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ mosiHOM uHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, ONUCAaHHE CTPATETMH WIPbl B TabnuyHOW (dopMme.

BLII/II‘pLIH_IHbIe U IIPOUT'PBIIIHBIC ITO3ULUH. BLII/Il"pBIH_IHBIC CTpaTeruun

Cpe,I[CTBa HCKYCCTBCHHOI'O HHTCIJICKTA. I/I,HCHTI/IQ)I/IKEII_[I/IX n IIOUCK
I/I306pa)I(eHI/II>'I, paciioO3HaBaHHEC JIMII. Hcnonbp3oBaHue METONOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa101111/1x cucremax. Mcroap30BaHnEe METOIOB HCKYCCTBCHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MHTepHeT Bemel. Helipornsie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopmManuzanus MOHATHA aIropuTMa. MammHa TeIOpHHTa Kak YHHUBEpPCAJIbHAs

MOJEJb BBIYMCICHUMN

3.2

OneHka CIOXKHOCTH BblUMCIEHMH. Bpemst paboTel M 00BEM HCIONB3yeMOI
aMsATH, MX 3aBUCHMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OneHka
aCUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHON
cinoxHoctd. IlepeGopHble anroputmsel. IlpuMepsl pa3IuYHBIX aITOPUTMOB

peiCHUA OHHOﬁ 3ala4u, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH

33

34

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB pabOThl MPOCTEUIINX aIrOPUTMOB
YIIpaBJIEHUS] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNroputMoB. OmnpexneneHue

HUCXOJHBIX JaHHBIX, IPHU KOTOPLIX aJITOPUTM MOKCT J4aTh Tpe6yeMBII>i pe3yibTat

AJIFOpI/ITMLI O6pa6OTKI/I HaTypaJIbHBIX YHUCCII, 3allMCAHHBIX B IO3UIIHOHHBIX
CUCTEMAX CYHCIICHHA: p8.36I/IeHI/Ie 3alluCcu 4YucCjla Ha OTACIBbHBIC I_II/I(I)pBI,
HaXOXJICHUC CYMMBbI W IIPOU3BCIACHUIA III/I(l)p, HaXO0XJICHUC MaKCHMAaJIbHOM

(MUHMMAaNTBHOM) TUQPBHL.




[IpencraBnenue uyucna B BUjAe HaOopa IMPOCTBIX COMHOXKUTENIEH. AJTOPUTM
OBICTPOTO BO3BEJICHUS B CTENEeHb. [I0OMCK MPOCTHIX YMCEN B 3aJaHHOM JIHana3oHe

C MIOMOIIIBIO ATITOPUTMA «pelIeTo IparocheHa

3.5

MHOFOpa3p5[,HHBIe OeJIbIC YncClia, 3aga4u ﬂHHHHOﬁ apI/I(bMeTI/IKI/I

3.6

Azpik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl gaHHBIX:
L[EJIOYNCIICHHBIE, BEUICCTBEHHbIC, CHMBOJIbHBIC, JIOTHYECKHE. BeTBieHus.
Cnoxubie ycnoBus. Lukisl ¢ ycnoBueM. L{UKIIbI 10 mEpeMEeHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M TBOMYHBIC (ailibl.
daitnoBsle mepeMeHHble ((aitioBbie ykazatenu). UteHue u3 ¢aiina. 3anmuch B
(aii.

Pazbuenue 3aqaun Ha moa3anadu. [lognporpaMmel (TpotieAypsl U PYHKITHH).

Hcnonp3oBanue cTaHIapTHOM OMOIMOTEKH S3bIKAa IPOrPaMMUPOBAHUS

3.7

Pexypcus. PekypcuBHble mpoueaypbl U (yHkuuu. Mcrnonb3oBaHue creka s

oprann3anru pCKypCHBHBIX BbI3OBOB

3.8

39

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3anadd. YuciaeHHoe
pellieHre ypaBHEHHMI C momouibio mojdopa mnapamerpa. UHCICHHbIE METOJIbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| IOJOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCICHUE JIMH KPUBBIX. Bpramcnenue romanei ¢uryp c
IIOMOUIBIO0 YUCJIEHHBIX METOJIOB (METOJ IPSIMOYTOJIbHUKOB, METOJ TpameLuii).
ITouck makcumyma (MUHUMYMa) QYHKUUM OJHOW IEPEeMEHHOH MEeTOJ0M

IIOJIOBUHHOI'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM  S3bIKa
MIPOrPaMMHUPOBAHHUS JIJIs1 00pabOTKH CUMBOJBHBIX CTPOK. AJITOPUTMBI 00paboTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBAa IOSABJICHUH CHMBOJA B CTPOKE,
pazOueHre CTPOKH Ha CJIOBa IO MPOOEIBbHBIM CHUMBOJIAM, MOUCK TMOJCTPOKH
BHYTpU JaHHOW CTPOKH, 3aMEeHa HalJIEHHOW MOACTPOKU Ha APYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpPOM ani(haBUTE, YAOBIETBOPSIOIIUX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl M IIOCIENOBATEIBHOCTH  4Hcel. BprgucieHme  0000IIEHHBIX
XapaKTEPUCTUK DJIEMEHTOB MacCMBa WM YHCIOBOM IOCJIENI0BATEILHOCTH
(CyMMBI, TIPOU3BEACHHUS, CpEeIHEro apuMETHYEeCKOro, MUHUMAIBHOTO U
MaKCUMaJIbHOTO 3JEMEHTOB, KOJUYECTBA DJEMEHTOB, YAOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHUIO). JIMHEWHBIM TOWCK 3aJlaHHOTO 3HAYEHUS B MAaCCHBE.
ANTOpUTMBI pabOTHI € dSJEMEHTAMH MacCHMBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO MaccuBa. [IpocTbie METONbI COPTUPOBKHU
(MeTox mMy3BIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBKamu). CopTUpOBKa
cmusiHueM. breicTtpas coptupoBka maccuBa (anroput™ QuickSort). J[BowmuHBII

MTOMCK B OTCOPTUPOBAHHOM MAaCCHBE




3.11

3.12

3.13

JIByMepHBIE MacCHBBI  (MaTpuLbl). ANTOpUTMBI  00paOOTKH  JIBYMEpPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MaccHBa IO 3a/JaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAaCCHUBE, BBIYMCIECHHE MaKCHUMyMa
(MMHHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCuBa, NI€PECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

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

Crexku. AHaNM3 TPaBWIBHOCTH CKOOOYHOTO  BBIp@XEHHA. BblumcieHue
apu(METHYECKOTO BBIPaKEHUS, 3aIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepem/l. Hcnons3oBanne ouepeaun s BPEMECHHOI'O XpaHCHHA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha Tpadax. [locTpoeHMe MUHHMAJIBHOIO OCTOBHOTO JepeBa
B3BELLICHHOI'O CBSA3HOTO HEOPUEHTHPOBAHHOro rpada. KomauuecTBo pasnuyHbIX
nyTeil MeX 1y BeplIMHAMU OPUEHTHUPOBAHHOTO AlMKIMYECKOr0 Ipada. AIropurm
JlerkcTphl

JHepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOoMuYHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMsl 00xoja aepesa. Vcrnonb3oBaHue cTreka u
ouepeau i 00xo/a AepeBa

JluHaMu4ecKkoe NMporpaMMHUpPOBaHME KaK METOJl PELIeHMs 3a/lad ¢ COXPaHEHUEM
IIPOMEXYTOUYHBIX PE3YyJIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
MIPOTPaMMHUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (YHKIUHN, MOJICUET KOINIECTBA

BAapuWaHTOB, 3ala4v OIITUMU3AlIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIINU3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TOIXOJA.

Wukancynsuus, Hacae10BaHue, MoJIuMophu3m
WNHpopmannoHHbIE TEXHOIOTHH

AHanu3 naHHbIX. OCHOBHBIE 33Jlayd  aHalIM3a JAaHHBIX: MPOTHO3WPOBAHUE,
KJaccupuKanus, KilacTepusanus, aHaau3 oOTKJIOHeHWH. IlocienoBaTenbHOCTH
perieHus 3a1a4 aHaJin3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA M OLIEHKA
KauecTBa JaHHBIX, BHIOOp M (WIM) TOCTPOEHHE MOJAETH, NpeodpazoBaHUE
JAHHBIX, BU3YyalW3allMsl JAHHBIX, UHTEpHpeTanus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEpHET-cepBUCH JUIsi 0O0paOOTKHM M TPENCTABICHUS JTaHHBIX.

Bbonwsmme manasie. MammaHOE 00yUueHne

4.2

AHanmM3 JaHHBIX C TIOMOIIBIO AJIEKTPOHHBIX TaOnHIl. BeruucieHue CyMMel,
cCpemHero  apu(MeTHUecKoro, HaubOonbliero (HAaUMEHbBIIETO)  3HAYCHUS

nuana3oHa. Beruncnenue koddduimeHTa KOppensuud JBYX pPSAOB JIaHHBIX.




[TocTtpoenne crombuaThIX, JUHEWYATHIX W KPYroBbIX auarpamm. Iloctpoenue
rpadukoB ¢pyHkumid. [Togbop nuHUM TpeHaa, pelIeHUe 3a/1a4 MPOrHO3UPOBAHMS.

Pemenue 3aa4 OITUMHU3AalH C ITIOMOIIBIO 3JICKTPOHHBIX T216J'II/II_[

4.3

Juckperusanusi 0pud  MaTeMaTHYECKOM  MOJCIUPOBAHUU  HENPEPHIBHBIX
mpoueccoB. MogenupoBanue JBWXKeHUS. MojenupoBaHue OHOIOTHYECKUX
cucteM. MaremMaruueckue MOJAEIU B OKOHOMHUKE. BbunciuTesbHbIe
JKCIIEPUMEHTHI ¢ MojensiMu. OOpaboTka pe3yibTaToB JKclepuMeHTa. MeToj
HaUMEHBIIMX KBaApaToB. OIEHKA YHUCIOBBIX MapaMEeTPOB MOJEIUPYEMbBIX
O0BEKTOB M TMpoleccoB. BoccTaHoBIeHHE 3aBUCHUMOCTEH IO pe3yibTaTam

JKCIIEPUMEHTA

4.4

4.5

4.6

BepositHOCTHBIE MOJEIIN. Meronsl Momnte-Kapio. NmuranronHoe

MOACIINPOBAHUEC. CucreMBl MacCOBOT'O O6CJ'Iy>KI/IBaHI/I${

Tabnuunble (pensiroHHbIe) 0a3bl JTaHHBIX. TabnuIa — mpeIcTaBIeHue CBEACHUI
00 omumoThnHEBIX oOBbekTax. Iloine, 3ammch. Kimrou tabmuuer. Pabora ¢ roroBoit
6a30i naHHbIX. 3anosHeHue 0a3bl AaHHBIX. Ilouck, copTupoBka M (uIbTpanus
JaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl € IapaMeTpaMHu.
BeruuciisieMsle 1os1s B 3ampocax.

MuoroTtabanunbie 06a3pl TaHHBIX. THMBI CBs3ed Mexay Tabnuuamu. BrHenrHuii
kito4. LlenoctHoCTh 6a3bl TaHHBIX. 3aIIPOCHl K MHOIOTa0IMYHBIM 0a3aM JaHHBIX
TexctoBbiii mpoueccop. CpencrtBa IMOMCKa W aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypUpPOBAaHHbIE TEKCTOBbIE TOKYMEHTbI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna UUTHPOBAHUS MCTOYHHKOB U odopmieHHs Oubianorpaguyueckux

CCBIJIIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. JI.JI. bocoBa, A.}O. bocoBa. Madopmarnka. bazossiit ypoBens. 10 kimacc. YueOHUK.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1 JIJI. Bocosa, A.}O. bocosa u np. UndopmaTika. ba3ossrit ypoBens. 10-11 kimaccsl: MeTogmueckoe
nocoOwue.

2. JI.JI. bocoBa, A.}O. bocoBa u ap. UadopmaTrka. ba3oserit ypoBens. 10 kiacc: caMOCTOSTENbHBIE U
KOHTPOJIbHBIE PabOoTHI.

3. JIJI. Bocosa, A.}O. Bocoa u np. Mudopmaruka. bazossriii yposens. 10-11 kinaccel. KoMmbroTepHslit

MPAKTUKYM.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. https://infourok.ru

2. https://uchi.ru/

3. https://www.xn--d 1 abkefqipOa2f.xn--plai/index.php/cb-profile-edit

4. https://resh.edu.ru

5. https://edu.skysmart.ru
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