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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no unpopmatuke (yriyOnEHHBIA YPOBEHb) HA YPOBHE CPEIHETrO
obmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke ¢denepaibHOi padoyeit
IPOrpaMMbl BOCITUTAHHS.

[IporpaMmMa 1o wuHpoOpMaTHKEe HAET MPEACTABICHUE O IIEeNAX, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHUS M Pa3BUTHUS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera «MubopmaTka» Ha yriyOJIEHHOM YpPOBHE, yCTaHaBIMBAET
00s13aTenbHOE IPEIMETHOE coJlepKaHue, npeycMaTpuBaeT ero
CTPYKTYPUPOBAHHE IO pa3jiejiaM U TeMaM Kypca, ONpeAeIaeT pacupeeieHue ero
o Kjaccam (rojiaMm M3y4deHus ), 1a€T MpUMEPHOE pachpeiesicHue y4eOHBIX YacoB
N0 TEMAaTUYECKUM pasJenaM Kypca U PEKOMEHIYeMYI0 (IpUMEpPHYIO)
[OCIEAOBATEAbHOCTh  MX  M3yYEHUS €  y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTHKM Y4eOHOro IpoLecca, BO3PACTHBIX
0COOEHHOCTEN 00yUaroIUXCs.

[Iporpamma o nHpoOpMaTHKE ONpPEIEseT KOJTMUECTBEHHbIE U KAYECTBEHHBIE
XapaKTepUCTUKN y4eOHOro MaTepuaia JUisl KaKJ0ro roja U3y4eHus, B TOM 4HCiie
JUISL COAEPKATEIbHOTO HAIOJHEHUs] Pa3HOro BHJAa KOHTPOJS (MPOMEKYTOUHOU
aTTeCcTalllu oOyyarouuxcs, BCEPOCCUICKUX IIPOBEPOYHBIX pabor,
roCyAapCTBEHHOW UTOTOBOM arrectanun). [Iporpamma no nHpopmaTuke siBIsieTCs
OCHOBOM Il COCTaBJIEHUS AaBTOPCKUX YUYEOHBIX MPOrpaMM U YYEOHHKOB,
NOYPOYHOI0 IJIAHUPOBAHUS Kypca YUUTENEM.

Nudopmatuka B cpegHem oO1ieM 00pa30BaHUM OTPAKAECT:

CYIIHOCTh HMH(OPMATHKM KaK HAYyYHOW JOUCUWIUIMHBI, HW3ydaromiei
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOXKHOCTH aBTOMATHU3alMA HHPOPMAITTOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  NPUMEHEHHs]  WHMOPMATHKH, TPEXKAE  BCEro
UH(GOPMaIIMOHHBIE TEXHOJIOTUH, YIIPABJICHUE U COLUAIBHYIO chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep WHPOPMATHKH ¥ HWH(DOPMAIMOHHOU
NEeSATETbHOCTH.

Kypc uHbopMaTuKu a5is ypOBHsS CpeIHEro 00IIero oO0pa3oBaHUs SBISACTCS
3aBEpUIAIONIMNM 3TallOM HEMpPEpPHIBHONW MOATOTOBKM OOydYaloluxcsi B 00JacTu
UHPOPMATUKA U WHOOPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHI, OMUpaeTcs
Ha coJiepKaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIET0 0Opa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  MPUMEHEHHs  WHGOPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHYECKOE OCMBICICHHE, MHTEPIPEeTalni0 U 0000IIeHNe
3TOTO OIBITA.



Pe3ynpTaThl  yriayOnEHHOTO ypOBHS  M3y4eHHs y4eOHOro mpeamera
«Hpopmatukay OpPUEHTHUPOBAHbI HAa TMOJYYCHUE KOMIIETEHTHOCTEH IS
nocienyroneil npodeccuoHaIbHOM  JIeATeNTbHOCTH KaK B paMKax JIaHHOU
MPEAMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0acTsax. OHU BKIIFOYAIOT B CeOS:

OBJIaJICHUE KJIIOUYEBBIMU TMOHATHUSIMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSl JaHHas MpeAMeTHas 00JacTh, paclo3HaBaHUE COOTBETCTBYIOIIMX WM
MIPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3TMUHbIE TTOIXO0/IbI
K U3YUYEHUIO SIBJICHU, XapaKTEPHBIX I U3y4aeMOil IpeaIMEeTHOI 001acTu;

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

HaJIM4Me TPEACTABICHUM O JaHHOW MPEeAMETHOM 00JIaCTH KaK IIEJIOCTHOM
TeOpUu (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBS34X CO CMEXKHBIMU OOJACTAMHU
3HAHUU.

B pamkax yriny06i€HHOTO ypoBHSI U3yueHUs MHMOpMATHKUA 0OecreuynBaeTcs
1eJICHANPABJICHHAs] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3anusx  MNpoPEeCcCHOHAIBHOIO  O0pa3oBaHUs IO  CIEHUAIBLHOCTSIM,
HEMOCPEJCTBEHHO CBSA3aHHBIM C IU(PPOBBIMM TEXHOJIOTHUSMH, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBI M TEXHOJOTHUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE H
MalIMHHOE OOYy4YeHUE, TPOMBINIJICHHBIM WHTEPHET BEIICH, WCKYCCTBEHHBIN
WHTEJJIEKT, TEXHOJOTUM OECHpOBOJHONU CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TEXHOJIOTUH, CHUCTEMbI paCIpe/eIEHHOTO peecTpa, TEXHOJOTUU BHUPTYyaIbHOW U
JIOTIOJTHEHHOM PeaIbHOCTEM.

OcHoBHasi 1enb U3y4deHUsi yuyeOHoro mnpeamera «Wudopmatuka» Ha
yrayOnéHHOM  ypOBHE CpelHero ofmiero oOpa3oBaHus — OOECIeUYeHHE
JaTbHEUIIET0 Pa3BUTHS WH(MOPMAIMOHHBIX KOMIETEHIHMM O0ydJaromerocsi, €ro
TOTOBHOCTH K JKM3HHU B YCIIOBHSIX pa3BUBAIOLIErocsi HHGOPMAIIMOHHOTO O0IIeCTBa
M BO3pacCTallleil KOHKYPEHUMHU Ha pbIHKE Tpyaa. B CBA3M C 3TUM HU3y4yeHUE
unpopmatuku B 10—11 xmaccax goMKHO 00€CTICUUTD:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHS, OCHOBAHHOTO Ha TMOHUMAHUU POJH
uHpopmatrku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(hOpPMHPOBAHHOCTh YMEHHMM pa3an4arh (akThl W OIEHKH, CPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh UX CBSI3b C KPUTEPUSMH OIEHUBAHUS U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, IIPOBEPATH HA IOCTOBEPHOCTD U
000011aTh HH(pOPMAITHIO;



C()OPMUPOBAHHOCTh ~ NIPEIACTABICHUA O BIHUAHUM  HMH(POPMAILIMOHHBIX
TEXHOJIOTMM Ha JKU3Hb 4YeJlOBEKa B OOIIECTBE, I[OHUMAaHUE COLMAJIBHOTO,
DKOHOMHYECKOT0, MOJUTHYECKOTO, KYJIBTYPHOIO, HOPHUIAMYECKOrO, IMPUPOIHOTO,
PrOHOMHUYECKOTO,  MEIUIMHCKOTO U (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHIH;

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

CO3JaHHE YCIIOBUW JJisi pa3BUTHUSL HABBIKOB y4€OHOH, MPOEKTHOW, HAYyYHO-
UCCJIEI0OBATENECKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMHM OOYYAlOIIUXCS K
CaMOpa3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHpopmaTtukay BBIIEISIOTCS YETHIPE
TEMaTUYECKUX pa3zela.

Pasznen «LludgpoBasi rpamMoOTHOCTH» TOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIBIOTEPOB M JPYTUX JJIEMEHTOB LHU(PPOBOTO  OKPYKEHMsS, BKIOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEICTB ONEPALIMOHHON CUCTEMBI, paboTe B
cetu VIHTepHET W WCIOJIB30BAHHUIO HWHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue OCHOBbI HH(pOpPMATHKH» BKIIOYAET B ce0s
NOHSATUWMHBIN anmaparT HMH(QOPMATUKH, BOIPOCH KOJMPOBAHUSA HWH(GOPMALINH,
u3MepeHuss MHOOPMAIIMOHHOTO 00BhEMAa JaHHBIX, OCHOBBI aireOphl JOTUKH W
KOMITBIOTEPHOT'O MOJEIMPOBAHUS.

Paznen «AJaropurMbl M NPOrpaMMHMpPOBAHHE)» HAIPaBICH HAa pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHS, pa3pad0TKy ajJrOPUTMOB U OLICHKY MX CJIOKHOCTH,
(dbopMHpOBaHNE HABBIKOB pealu3allud IMPOrpaMM Ha s3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «HpopMauMOHHbIE  TEXHOJOTMM»  TOCBAIIEH  BOIPOCAM
IpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaJTu30BAHHBIX B MPHUKIAIHBIX
IIPOTrPAMMHBIX NPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIIE B 33Ja4ax aHaIM3a
JAaHHBIX, HMCMOJb30BAaHUIO 0a3 JAHHBIX M JJIEKTPOHHBIX TaONUIl AJSl pEIICHUs
NPUKJIAAHBIX 337a4.

B npuBenénHoM nanee coaepxkanHuu ydyeOHoro npeameta «MHbopmarrka
KYPCHUBOM  BBIJICJICHBl JIOMOJHUTEIbHbIE TEMBbI, KOTOpbIE HE BXOIAT B
00s13aTebHYI0 MPOTrpaMMy 00yUYEeHHs], HO MOTYT OBITh MPEAIOKEHBI ISl U3YUCHHUS
OTJEJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYarOIIUMCH.

YriyOn€éHHblii  ypOBeHb U3Y4YeHUSI HH(DOPMATUKH PEKOMEHAYETCS IS
TEXHOJIOTUYECKOTO0  MpOQuisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
nHpopMaIIMOHHYI0 c(epbl JeATeNbHOCTH. YTIyOJEHHBIM YPOBEHb H3Yy4YEHUS
uHPOPMATUKHA OOECIIeUNBAET: MOJATOTOBKY OOYUYaIOIIUXCs, OPUEHTUPOBAHHBIX Ha



CHEIUAIbHOCTH B 00JacTH HWHOOPMAIMOHHBIX TEXHOJOTUH W HHKCHEPHBIC
CICIUATBHOCTH, Y4YacTHE B IPOCKTHONM M MCCIEIOBATEILCKON JIESITCIIBHOCTH,
CBA3aHHOM C COBPEMCHHBIMH HANpPABICHUSIMH OTpacid HHGOPMAIIMOHHO-
KOMMYHUKAITIOHHBIX TEXHOJIOTHH, MMOATOTOBKY K yUaCTHIO B OJIMMITHAaX U ClIade
EnuHoro rocyapcTBEHHOTO dK3aMeHa o HH(pOopMaTHKeE.

[TocemoBaTeIbHOCTh M3YYCHHUS TEM B TpejeiaxX OJHOTO Troja OOydeHHs
MOXXET OBITh HM3MCHEHA II0 YCMOTPCHHMIO YYHTENIS TPH IIOJTOTOBKE paboucit
MIPOTPAMMBI U TIOYPOYHOTO TIJIAHUPOBAHWSL.

OO11ee ynCII0 YacoB, pEKOMEHI0OBAHHBIX ISl M3YYeHUS MHPOpMATHKU — 272
yaca: B 10 ximacce — 136 yacoB (4 4aca B Hezenmo), B 11 kimacce — 136 vacoB (4 gaca
B HEJICITIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTH

TpeOoBaHus TEXHHMKM O€30IaCHOCTM M THICMEHbl 1pH  paboTe C
KOMIBIOTEPAMH U APYTUMU KOMIOHEHTaMU IIU(PPOBOTO OKPYKEHUS.

[TpuHLMIIBI PaOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢don HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSHHAs W JOJTOBpeMeHHas mnamsiTh. OOMEH JaHHBIMU C
OMONIBI0 KUH. KOHTpOIIIEpHl BHEIHUX YCTPOUCTB. IIpsAMON 1OCTYyN K ITaMsITH.

OCHOBHBIE ~ TEHACHUMHA  PAa3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaensHble BBIYMCIICHHUS. MHoromnpoueccopHbIe CUCTEMBI.
CynepkoMiblotrepsl. PacnpenenéHHble BbIUNMCIUTENbHBIE CUCTEMbI U 00paboTKa
OonbIIMX JaHHBIX. MoOOWIbHBIE IM(PPOBbIE YCTPOWCTBA M HMX pOJib B
KOMMYHUKAaIHUX. Bcerpoennsie KOMIIBIOTEPBL. MHUKPOKOHTPOJIIEPHI.
Po6oTr3upoBaHHbIE TPOU3BOICTBA.

[TporpamMMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IpOrpaMMHOro obOecrieyeHus U UX Ha3HaueHue. OCOOEHHOCTH MPOTrpaMMHOIO
oOecrieyeHuss MOOWIBHBIX yCTpoMcTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CuctemMHoe mnporpamMmHoe oOecrieueHue. OnepaluoHHbIE CHUCTEMBI. Y TUIIWTHI.
HpaiiBeppl  ycTpoiicTB. MHCTammsiuuss W JAEUMHCTAUIAIUS  OPOTPAMMHOIO
o0ecrnieueHusl.

daitnoBbie cucTembl. [IpuHIMIBI pa3MeleHus W UMEHOBaHUsS (aljoB B
nosiroBpeMeHHou namatu. [llabnonsl 11t onucanus rpyni (aisos.

[IporpammHoe oOecneuenue. JIuieH3upoBaHue MPOrpaMMHOI0 0OECTIeUeHUsI
u uudpoBeix pecypcoB. IlponpuerapHoe u cBOOOAHOE MPOrPaMMHOE
obecnieueHne. Kommepueckoe 1 HEKOMMEPUYECKOE HUCIIOJIb30BaHUE MTPOTrPAMMHOIO
obecrieueHnuss W LUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIMBaeMasl
3aKoHoarenbecTBOM Poccuiickor @enepanuy 3a HENPABOMEPHOE HCIOJIb30BaHUE
POrpaMMHOr0 o0ecriedeHus U UPPOBBIX PECYPCOB.

[TpyHIMIIBI IOCTPOEHHUS U aNllapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokonbl. Cets UHTEpHET. Anpecauus B cetu MuTepHet. [IpoTokobl
creka TCP/IP. CucteMa TOMEHHBIX UMEH.

Pa3znenenne IP-cetm Ha mojlceTy ¢ IOMONILI0O Macok moxacereil. CereBoe
agMuHuACcTpupoBaHue. [loilydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3J0oM ceTu. OmnpeneneHue MapupyTa JIBUKEHHUS
ITAKETOB.

Buaslt  pestenpHocTM B cetw  HHtepHer.  CepBucbl  HMHTepHeTa.
["eonndopmanmoHHbie cUCTEMBI. | €0JI0KAlIMOHHBIE CEPBUCHI PEAIbBHOTO BPEMEHU



(Hanpumep, JOKalusi MOOUJIBHBIX TeJIe(POHOB, OMpEAeSieHue 3arpy>KeHHOCTU
aBTOMAarucTpaseil), tHTepHET-TOPTrOBIIs, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapCTBEHHBIE 3JEKTPOHHBIE CEPBUCHI U yciIyrd. ColuaibHBIE CETH —
OpraHu3alus KOJUICKTUBHOTO B3aMMOJEWUCTBUS W oOMeHa maHHbIMU. (CeTeBoii
ATHKET: TpaBWja TOBEACHUs B KubepmpocTpaHcTse. [Ipobiema momnmHHOCTH
nostyueHHoi uHdopmaiuu. OTKpbITbIe 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE M KOHOMUYECKHE YTpO3bl, CBA3AHHBIE C HCIIOJIb30BAaHUEM
UH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOrui. OOmme mpoOsieMbl 3aluThl
uHdpopmaruu  u  uHbOpMarmoHHOW  Oe3omacHocTH. CpeacTBa  3aIUTHI
uHPOpPMAIlMU B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETAX W aBTOMATH3MPOBAHHBIX
uHpOpMallMOHHbIX  cucTemax. [IpaBoBoe obOecrneueHue HHOOPMALMOHHON
0€30I1aCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(HICeHIIMATbHON MHPOpMalUU, XpaHALIEHCS Ha MEPCOHAIBHOM KOMIIBIOTEPE,
MOOWJIBHBIX yCTpoiicTBax. BpenoHocHoe mporpaMmMHOe 0OecrieueHrue U CrocoObl
OOpbObI C HUM. AHTUBUpPYCHBIE Nporpammbl. OpraHu3anus JIMYHOTO apXuBa
uHpopManuu. PezepsHoe konupoBanue. [laponpHas 3anura apxusa.

[udpoBanne naHHbix. CUMMETPUYHBIE U HECUMMETPUYHBIE IIH(PHI.
[udper npoctoir 3amensl. [ludpp Lesaps. [udp Buxenepa. Anroputm
mudposanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanueie u 3HaHus. MHopmManmoHHble MpoIeccsl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepblBHBIE W JTUCKPETHbIE BEJIWYUMHBI W CUTHaIBL. HeobxoaumocThb
JUCKpeTH3aluy MHGOpMaluy, NpeJHa3HAYeHHOM Ui XpaHeHMs, Mepefadd u
00paboTKH B IIUGPOBBIX CUCTEMAX.

JIBomuHoe KkogupoBaHue. PaBHOMEpHbIE M  HEpPaBHOMEPHbBIE  KOJBI.
JlexoaupoBaHue COOOILEHMI, 3aITMCAHHBIX C MOMOLIBI0O HEPABHOMEPHBIX KOJOB.
Ycenosue @Pano. IlocTpoeHHE OJHO3HAYHO JEKOAUPYEMBIX KOJOB C MOMOULIBIO
nepeBa. Exunaunbl n3mepenns konudectBa nHGopManuu. AndaBUTHBINA TOIX0] K
OIICHKE KOJIMYeCTBa MHPOPMAIIUH.

Cucrembl cumucinenus. Pa3pépHyTas 3amuch UENbIX UM APOOHBIX YHCEN B
NO3ULIMOHHON cucteMe cuuciieHus. CBOWCTBa MO3ULMOHHOM 3aluCH  4ucha:
KOJIMYECTBO IU(p B 3allMCH, IPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMbI
CUMCJIEHHA. AJITOPUTM MEPEBOAA LIEJIOT0 Yucia U3 P-U4HON CHCTEMBI CUMCIICHHUS B
JECATUYHYI0. AJTOPUTM MepeBoja KOHEUYHOW P-uuHOM npoOu B NECSATHUHYIO.
AJITOpUTM TIepeBOJA UEJIOr0 YUCIa M3 JIECATUYHOM CHUCTEMBI CUMCIIEHUS B P-
nyHyto. IlepeBoag koHeuHOM pgecsaTUUHONW JpoOu B P-uunyro. J[BouuHas,
BOCBMEpPUYHAs U IIECTHAALATEPUYHAS CHUCTEMbl CUMCIIEHUS, CBSI3b MEXKIY HUMHU.



Apudmernueckue ornepanydd B MO3UIMOHHBIX CHUCTEMAaxX CUMCIeHHUs. TpouyHas
YPaBHOBEILIEHHAS! CUCTEMA CUUCIICHUS. [IBONYHO-IECITUYHASL CUCTEMA CUUCIIEHUS.

KonupoBanne TtekctoB. Komupoka ASCII. OpnobGaiiTHBIE KOIUPOBKH.
Craagapr UNICODE. Kommpoka UTF-8. Omnpenenenue wuH()OPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  u3zoOpaxkenuit. OueHka  UHGOPMAIMOHHOTO  00BEMaA
rpaduyuecKux TaHHBIX MPHU 33JIaHHBIX pa3pelieHUuH U TyOuHe KOJMPOBaHUS I[BETA.
[[BetoBhie Monenu. BekTtopHoe komupoBanue. Dopmartel rpadudeckux (aitios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

KomupoBanwne 3Byka. OneHKka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
MIPU 33IaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSAHOCTH KOAUPOBAHUSL.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUsS. BeickasbiBaTenbHbIe (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOmuilbl UCTUHHOCTU. JlorMueckue BBIPAKECHUS.
Jlormueckue TtoxnecTBa. Jloka3zaTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOILIBIO
Ta0JIMI ICTUHHOCTH. JIorudeckue onepalyy 1 onepaluy HaJl MHOKECTBaMHU.

3aKoHBI aNreOpbl JOTUKUA. DKBUBAJICHTHBIC MPEOOPA30BAHUS JIOTHUYECKUX
BbIpakeHUU. Jlornueckue ypaBHEHHsI U CUCTEMBI YPABHEHHM.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTMYECKUX
GyHKIMNA OT KOJIMYECTBA apryMeHTOB. [1oyHbIe CUCTEMBI TOTUUECKUX (DYHKITHMA.

Kanonnueckne  Gopmbl  jmoruueckux  BbipakeHuil.  CoBepIllIEeHHBIC
JIM3BbIOHKTUBHBIE W KOHBIOHKTUBHBIE HOpPMaJibHbIE (POPMBI, QJITOPUTMBI HX
MOCTPOCHUS IO TaOJIUIIE UCTUHHOCTH.

Jlormueckue »sneMeHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
Muoropa3psaneii cymmarop. IloctpoeHne cxeM Ha JIOTUYECKHX JJIEMEHTax IO
33IaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3aIlUCh JIOTUYECKOTO BBIPAKEHUS IO
JIOTUYECKOMN CXEME.

[IpencraBnenne HENbIX 4YUCET B MaMATH KOMIIbIOTEpa. OrpaHU4YeHHOCTH
JWarna3oHa 4YuCeNl MPU OrPaHMYECHUU KoiudecTBa paspsaoB. llepenonHeHune
pa3psTHONM CeTKH. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWUT. J|BOMUYHBIH
JIOTIOJIHUTENBHBIN KO OTPULIATEIIbHBIX YUCE.

[lobutoBbie norumyeckue omnepauuu. Jlornyeckuii, apupmMeTuyeckuii Hu
nukinyeckui  capuru. ludpoBanune ¢ mMoMomIbI0 MOOUTOBOW — Olepanuu
«uckimovaromee NI ».

[IpencraBiieHre BEIIECTBEHHBIX YHMCEN B MaMITH KOMIIBIOTEpA. 3Haualas
4acTh M MOPSAJIOK uKcia. Jlnana3oH 3HaYeHUM BelleCTBEHHBIX uucen. [Ipobdiemsl
XpaHEHUSI BEIICCTBEHHBIX YMCEJ, CBA3AHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psoB. BeinmosHeHHWe omnepanuii ¢ BEHIECTBCHHBIMH YHMCJIAMH, HAKOILJICHHE
OIIMOOK TIPH BBIYUCIICHUSX.



AJITOPUTMBI M IPOTPAMMHPOBAHHE

OnpeneneHne BO3MOXKHBIX pPE3yJbTATOB pabOThl MPOCTEHIINX aITOPUTMOB
YOPaBJIEHUSI WCIOJHUTEISIMA M BBIUHMCIHUTEIBHBIX alropuTMoB. OrnpeneneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX AITOPUTM MOXET JaTh TPEOYEMbII pe3yJIbTar.

Oramnbl pemieHus 3a7ad Ha KoMIbloTepe. MHCTpyMEHTalbHBIE CpPENICTBA:
TPaHCIATOP, OTJIaAuuK, mnpo@uiupoBIMK. KoMnuisuus W HHTEprpeTanus
porpaMm. BupTyaiibHble MalllMHBI.

WuTerpupoBanHas cpeaa pa3paboTku. MeToasl OTIAAKH  MPOTPAMM.
Hcnonb3oBanue TpaccupoBOuUHbIX Tabmun. Otiagounbii BbeiBOA. [lomarosoe
BBINIOJIHEHNE NTpOorpaMMel. Touku octaHoBa. [IpocMoTp 3HaAYEHUI IEPEMEHHBIX.

Azpik  mporpammupoBanust (Python, Java, C++, C#). Tumbl naHHBIX:
LICJIOYUCIICHHBIE, BEIIECTBEHHBIC, CHUMBOJIBHBIC, JIOTMYECKHE. BeTrBieHus.
Cnoxnbie ycnoBus. [luknel ¢ ycnoBuem. [Llukibsl 1O IEPEMEHHOM.
B3auMo3aMeHsI€MOCTh ~ pa3lMYHbIX  BUAOB  IUKJIOB. HBapuaHT UUKIA.
CocraBineHue IUKIA C HUCIOJIB30BAHUEM 3apaHee ONPEIEIEHHONO WHBapHaHTa
LUKJIA.

JIOKyMEHTUPOBaHHE IIpOrpamm. Hcnons3oBanne KOMMEHTApUEB.
[ToaroToBka onvcaHusi IPOrpaMMbl U HHCTPYKIIUH JJIs [TOJIb30BATENS.

AnropuTMBI 00pabOTKM HATypaldbHBIX YMCEN, 3alIMCAHHBIX B MO3ULMOHHBIX
CUCTEMax CYMCIICHUS: pa3OMeHue 3alMcu 4Yucia Ha OTAENbHBIE IHU(PBI,
HaxXO0XJIE€HWE CYMMbl M TMpOU3BeAEHUs LUdp, HAXOXKACHHE MaKCUMAaJIbHOU
(MUHUMAaTBHOW) LU PHI.

HaxoxaeHue Bcex MpOCThIX YHUCEN B 3aJlaHHOM Juanasone. [IpeacraBienue
Yyucia B BUJI€ HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAuxcs B (aitnax. TekcToBbie u TBOMYHBIC (Dailiibl.
daitnoBbie TIepeMeHHbIe ((ainoBble ykazatenu). Urenwe u3 (Qaitna. 3anuch B
Gaiin.

Pazbuenue 3amaun Ha moazagaun. [logmporpammel (poreaypsl U GyHKIIUN).
Pexypcus. PexypcuBHbie 00bekThl ((pakransi). PexypcuBHBIE Mpolenypbl u
¢bynkun. Mcnonb3oBanue cTeka AJisi OpraHu3alii peKypCHUBHBIX BHI30BOB.

Wcnonb3oBaHue CTaHIapTHOW OMOIMOTEKH fA3bIKA MPOrpaMMHUPOBAHUS.
[loaxtoueHne  OMONMOTEK  MOANPOTpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynbpHBIA IPUHIUII HOCTPOECHUS POTPAMM.

Yucnenusle MeToApl. ToyHoe W NpUOMIKEHHOE pEIICHUs  3aJladyH.
YuclieHHbIE METO/IbI PEIIeHUs] YPaBHEHUI: MEeTO]| iepedopa, METO/1 MOJIOBUHHOTO
nenenus. [lpubnmx€HHOE BBIUMCICHHE JIMH KPUBBIX. BhluncieHue rmiomaaen
buryp ¢ NOMOIIBIO YHUCIEHHBIX METOAOB (METOJ MNPSIMOYTOJIbHUKOB, METOA



tpaneuuii). Ilouck wmakcumyma (MUHUMyMa) (QYHKIMH OJHOM TI€pEMEHHOU
METOJOM MOJIOBUHHOTO JIEJICHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QYHKIIMU  sI3bIKA
MIPOTrPAMMHUPOBAHUS I 0OPaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSIBJIEHUH CHMBOJIA B CTPOKE,
pa3OueHue CTpPOKM Ha CJIOBa MO MPOOENIbHBIM CHMBOJIAM, IOUCK MOJACTPOKHU
BHYTPU [aHHOW CTPOKH, 3aMEHa HANJACHHON IOACTPOKM Ha JPYTYIO CTPOKY.
['eHepanusi Bcex CJIOB B HEKOTOPOM aiihaBUTE, YAOBICTBOPSIONUIUX 3aJaHHBIM
orpannueHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBpl W TOCTEAOBATEIBHOCTH 4HCEN. BbramciieHne 0000MEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJCHUS, CPEeIHEro apuMeTUYECKOro, MUHUMAJILHOTO M MaKCHMAaJIbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JlaHHOMY YCIOBHIO).
JIMHENHBIN NONUCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

CopTtupoBka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTHUPOBKU (METO.
My3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHHUEM.
brictpas coptupoBka MaccuBa (anroputMm QuickSort). J[BOoMuYHBIN MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHble MaccuBBbl (MaTpuibl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MacCHBOB: 3aI0JHEHHE ABYMEPHOTO YHCIOBOTO MAaCcCHBA MO 3aJJaHHBIM IIPaBUJIaM,
MOKMCK AJIEMEHTa B JIBYMEPHOM MacCHBE, BBIUHUCIEHNE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, IEPECTAHOBKA CTPOK M CTOJOIIOB
JIBYMEPHOT'O MacCHUBa.

NupopmanuoHHbIe TEXHOJIOTUH

TexkcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opborpadun u rpammatuku. CpencrTBa TOHWCKAa U aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctuieil.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHoOckH, orjaBienue. KosuiekTuBHas paboTra ¢ JOKyMEHTaMH.
NHCTpyMEHTBI pelieH3UpOBaHUS B TEKCTOBBIX mMporeccopax. OOayHbie CEPBUCHL.
HenoBast mepenucka. Pedepar. IlpaBunma nuTUpOBaHUS UCTOYHUKOB U
opopmieHuss Oubmmorpadguueckux ccoutok. OdopMieHue CIucKa JIUTEPaTypHhI.
3HAaKOMCTBO C KOMITBIOTEpPHOM BEPCTKOM TEeKCTa. TeXHUUYECKHE Cpe/cTBAa BBOJA
Tekcta. CrHenuanu3upoBaHHbIE CPEACTBA PEJAKTUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33Ja4M aHajIu3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kiaccudukanums, Kiactepuzanus, aHaiu3 OTkIoHeHuH. IlocienoBarenbHOCTH
peleHust 3aja4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JIAaHHBIX, OUYMCTKA M OIICHKA
KauecTBa JaHHBIX, BHIOOp W/MJIM MOCTPOEHHE MOJIEeNH, MpeoOpa3oBaHKe JaHHBIX,
BU3yaJIM3allis TaHHBIX, UHTEpIpETalsl pe3ysbTatoB. [IporpammHubie cpeacTa u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM U Mpe/CTaBlieHUs JaHHbIX. boibiiue gaHHbIE.
MammunHoe o0yuenue. HTenekTyanbHblil aHaIU3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO AIEKTPOHHBIX TAOIUI. BbIYMClIeHHEe CyMMBI,
CpEIHETo apu(PpMETHUECKOTr0, HAanOOJBIIEr0 (HAUMEHBIIET0) 3HAUCHHS IUAaIa30Ha.
Breruncnenne koad@uumeHta KOppelsiuu IBYyX psAaoB HaHHBIX. [locTpoenwue
CTOJIOYATHIX, JMHEHYaThIX W KPYroBbix jguarpamm. Iloctpoenue rpadukos
bynkuuii. [Togbop MuHUK TpeHaa, pelIeHne 3a1a4u MPOTrHO3UPOBAHUSI.

YuclieHHOE pEIICHWEe YpaBHEHUHM C TOMOILIBIO MOA00pa mapameTpa.
OnTuMu3anys Kak NOMCK HAWIYYIIEro pelieHus B 3aJaHHbIX yciaoBusax. Llenenas
¢byHkius, orpanudeHus. JlokanbHble M TI00QJBbHBII MHHHMYMBI II€JIEBOM
¢yHkun. Pemenue 3a1a4 ONTUMU3ALNN C TOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KVIACC

Teopernyeckune 0CHOBbI HHPOPMATHKHU

Teopernueckue MNOAXOAbl K OLEHKE KOJMYecTBa WH(pOpMaUu. 3aKoH
annuTuBHOCTH HMH(OpManuu. Popmyna Xapriau. MHpopManus U BEpOSTHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTtusi naHHbiX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKATHS JAHHBIX C TMOTEPSAMH. Y MEHBLICHUE
rIIyOuHBI KogupoBaHus 1iBeTa. OcHOBHBIE ujieu aroputmoB cxatus JPEG, MP3.

CkopocTh mepeayd  JaHHBIX. 3aBUCHMOCTb BPEMEHM Iepefadyu  OT
UH(POPMAIIMOHHOTO 00bEMA JaHHBIX M XapaKTEpUCTUK KaHasa CBA3M. [IpuyuHbI
BO3HMKHOBEHHUSI OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BosstoNIINE
OoOHapy>KuMBaThb W HUCIpPABJIATh OIIMOKH, BO3HUKAIOUIME NpPHU Meperaye JAaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cucrembl. KoMmMIoHEHTBI cUCTEMBI W HX B3auMmozeucTBue. CHUCTEMHBIN
s dexT. Yrnpapnenue kak nHGOpMaIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopnenn n mopenupoBanue. Llens MoaenupoBanus. COOTBETCTBHE MOJEIH
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Lelu MoaenupoBaHus. dopmanusaius
MIPUKJIAIHBIX 3a]1a4.

[IpencraBienue pe3yabTaTOB MOJCIUPOBAHMS B BHUAE, YIOOHOM s
BOCHPUATHUS YesloBeKOM. ['paduueckoe npeacTaBieHue JaHHbBIX (CXeMBbl, TaOJIHIIb,
rpadukn).

I'padbl. OcHoBHBIE noHATHS. Buasl rpadgos. Onucanue rpadoB ¢ MOMOIIbIO
MaTpull CMEKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXHOCTU. Pemenune
AITOPUTMUYECKUX 3aj]a4, CBSA3aHHBIX C aHaiu3oM TrpadoB (MOCTpoeHUE
ONTUMAJBHOIO MyTH MEXJIy BeplIIMHAMU Tpada, omnpeaeseHue KOJIMYecTBa
pa3NMYHBIX IYyT€d MEXIAy BEpPIIMHAMU OPUEHTHUPOBAHHOIO ALMKINYECKOTO

rpada).



Hepesbst. bunapuoe nepeo. [lepeBps moucka. CriocoObl 00xona aepesa.
[TpencraBienne apupMeTUUECKUX BBIPAKEHUN B BUIE AepeBa. [[ucKkpeTHbIe UTpbl
JIByX UTPOKOB C MosIHOHM nH@opmanueit. [loctpoenne nepesa nepedbopa BapHaHTOB,
OINKCAaHUE CTPATETUU UTPHI B TAOMUYHON (opMe. BBIMTpHIIIHbIE U TPOUTPHIIIHBIE
NO3ULMHU. BBIMTPBIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOrO0 MHTeJIEKTa. CepBHUCHI MAIIMHHOIO IEPEBOAA U
pacrnio3HaBaHusl yCTHOHM peun. KorHuTuBHBIE cepBUCHL. MeHTU(UKaLKI U MOUCK
N300pKECHUN, pacro3HaBaHUE JIUII. CamooOyuaromuecs CUCTEMBI.
VM cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX Mrpax. Mcmosb3oBaHHE METOIIOB
MCKYCCTBEHHOT'O MHTEJUIEKTa B O0ydYarommx cucreMax. Mcnonp3oBaHue METO/I0B
UCKYCCTBEHHOI'O MHTEJIEKTa B pobororexHuke. HTepuer Bemeil. [lepcrnekTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX UHTEIIEKTYaIbHBIX CUCTEM. HEpOHHBIE CeTH.

AJITOPUTMBI H IPOrpaMMHPOBaHUeE

QopMmaim3anuss  NOHATHSA — anropurma.  Mammaa  TeropuHra — Kak
YHUBEpCaJIbHasl MOJIeJIb BbruuciieHuil. Te3uc Y€pua—TrropuHra.

OreHka CIOXHOCTU BbluMcIeHUH. BpeMs paboTel U 00bEM HCIONB3yeMOMN
naMATH, WX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJTOPUTMBI  ITOJIMHOMHAIBHON
cinoxHocTH. IlepebopHbie anroputmbsl. [Ipumepsl pazIU4HBIX aAJITOPUTMOB
pELIeHNs OJHOM 3a7a4M, KOTOPbIE UMEIOT PA3JIMYHYIO CJIOKHOCTb.

[Touck mpOCTBIX YHUCEN B 3aJaHHOM JIMAINla30HE C IOMOIIBIO aJropuTMa
«peteto DparocheHay.

MHoropa3psaHbi€ 1eJible Yucia, 3a/1a4d JUIMHHON apu(METHUKHU.

CnoBapu  (accoUMaTHBHBIE MAacCUBBI, OTOOpa)K€HHsA). XOII-TAOJIHIIBI.
[Toctpoenue andaBUTHO-4ACTOTHOIO CIOBApPS JJIs 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOIO BBIpaXECHUs. Bpluucienue
apu(PMETUYECKOTO BbIPAKEHHUS, 3alIMCAHHOTO B MOCT(PUKCHOUN PpopMe.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHUHHMajIbHOIO OCTOBHOIO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOpHEeHTHpoBaHHOTro rpada. KomuyecTBo paziauuHbIX
nyTeid MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIlMKIMYECKOTo rpada. AIroputm
JIeKCTpBI.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBIIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue paepeBa ISl 3aJaHHOTO apU(METUYECKOTO
BbIpakeHUs. PekypcuBHbIe anroputMmel o0xoja nepeBa. Vcnonp3oBaHue creka u
ouepenu s 00Xo/a JiepeBa.

Jlunamuyeckoe MpOrpaMMUpPOBAHME KaK METOJ  peIIeHUs 3aJad ¢
COXpPaHEHHEM NPOMEKYTOUYHBIX PE3YIbTATOB. 3aJauyH, PEUIAEMbIE C MOMOILIBIO



JUHAMUYECKOTO TMPOTPaMMHUPOBAHUS: BBIUUCICHUE PEKYPCUBHBIX (DYHKIIHM,
MOJICUET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHUMHU3ALIUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBoHCTBAa M MeTONbI 00bEeKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAU3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOTO MOAXO/A.
Wukancynsius, Hacae0BaHue, MOTUMOPHU3M.

Cpenbl ObicTpoii pa3paboTku mnporpamM. IIpoektupoBanue wunTepdeiica
nosp3oBarens. Mcmonp30BaHME TOTOBBIX — YOPABISEMBIX — DJIEMEHTOB IS
MOCTpOEHUS HHTEpdeiica.

O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o0  mapaaurmax
IpOrpaMMUPOBAHMUS.

HNudopmanuoHHbIe TEXHOJIOTHHU

Otanbl  KOMITBIOTEPHO-MAaTEMaTHYECKOTO  MOJCIUPOBAHUSA:  IMOCTAHOBKA
3amaud, pa3paboTKa MOJEIH, TECTUPOBAHUE  MOJEIH, KOMIIBIOTEPHBIN
HKCIIEPUMEHT, aHAIN3 PE3yJIbTaTOB MOACIUPOBAHUS.

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

OOpaboTka pe3ynbTaToOB SKCIEepUMEHTa. MeToJ HauMEHbBIIUX KBaJIpaToB.
OrmeHKa YHCIOBBIX [apaMETPOB MOJCIUPYEMBIX OOBEKTOB U  IPOIECCOB.
BoccraHoBneHue 3aBUCUMOCTEN MO PE3yIbTaTaM dKCIIEPUMEHTA.

BepostHoctheie  momenu.  Metoast Monte-Kapno.  MMutanmonsHoe
MoenrpoBanue. CHCTEMBI MaCCOBOTO OOCITY )KMBAHHS.

Tabmuunbie (pensiiinoHHBIC) Oa3bl JNaHHBIX. Tabnmuna — mpeacTaBiICHUE
cBegeHuii 00 ogHOoTMHHBEIX oOBekTax. Ilone, 3ammcek. Kirou Tabmuimel. PaboTa ¢
roroBoil 0a3oil naHHBIX. 3amnojgHeHWe Oa3bl JaHHBIX. llowck, copTupoBka U
dbunpTpanMs TaHHBIX. 3ampochl Ha BHIOOPKY AaHHBIX. 3apoChl C MapaMeTpaMHu.
Borumncrsiembie 1mosisi B 3arpocax.

Muorotabiuunbie  0a3bl JaHHBIX. THIBI CBSA3EH MEXIy TaOIUIlaMHu.
Buemnuii kiro4. [lenocTHOCTh 6a3b1 TaHHBIX. 3alpochl K MHOTOTaOIWYHBIM 0a3am
JTAHHBIX.

Nuteprer-ipuiioxkenus. l1loHaTue o cepBepHON U KIIMEHTCKOM 4acTsAX CauTa.
TexHoIOTUsS «KIMEHT — cepBep», €€ TOCTOMHCTBA U HeaocTaTKU. OCHOBBI SI3bIKA
HTML wu kackamubix tabmur; ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3Mmelienne BeO-caliToB. Y ciayra XocTuHTa. 3arpy3ka ¢haijioB Ha CauT.

BBon m300paxkeHUi ¢ UCIOJIb30BAHUEM PA3IMYHBIX IU(GPOBBIX YCTPOUCTB
(undpoBeIX (poTOANMMmapaTOB M MHUKPOCKOIIOB, BHIEOKaMep, CKaHEPOB U JIPYIHX



ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. McnpaBienue
nepcrekTuBbl.  I'mcrorpamma. Koppekimuss  ypoBHEH, KOppEKUHs — IIBETA.
OOecuBeurBaHUE I1IBETHBIX H300pakeHui. Perymb. Pabora ¢ obGmactsamu.
OUIbTPBI.

MHorocnoiinele n3o0paxenus. TekctoBble cion. Macka cios. Kananbl
Coxpanenue BblfenieHHOW obnactu. [lonroroBka wimocTpanuii ajis BeO-caiiToB.
AHHUMHPOBaHHBIE N300paKEHUSI.

Bektopnast rtpaduka. I[lpumutuBsl. H3MmeHeHue mOpsaKa SJIEMEHTOB.
BripaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusbie. @opMarsl BEKTOPHBIX
pucyHKoB. VMcnosib30BaHre KOHTYpPOB. BeKTOpu3anus pacTpoBbIX U300paKEHUN.

[IpyHIMIBI  IIOCTPOCHUSA M PENAKTUPOBAHUA TPEXMEPHBIX MOJEIEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHUE HWCTOYHUKOB OCBELICHUS.
Kamepnl. AnautuBHbie TexHosioruu (3D-npuntepsl). [loHatne o BUPTyalbHOU
PEaIbHOCTU U JONOJHEHHOW PEaIbHOCTH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaThl  OTpPaX)arOT TOTOBHOCTh U  CIIOCOOHOCTh
00y4arolmuxcss PYyKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEU MO3UIUEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTALIMM, TO3UTUBHBIX BHYTPEHHHX
yOeXKJICHUN, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM  POCCHMCKOTO
o0l1leCTBa, paclIMPEHUE KUZHEHHOTO OIbITA U OMbITAa ACATEILHOCTH B IpoOIiecce
peanu3alu  CpeJCTBaMU  y4eOHOro TMpeaMeTa OCHOBHBIX — HampaBieHUMN
BOCIIUTATENBHOU JESITEIBHOCTH.

B pesynaprate wusydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus y oOydaromierocsi 0yaytr copMupoBaHbl CIEAYIOIIUE JTUYHOCTHBIC
pEe3yIbTaTHI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAaHHE CBOMX KOHCTUTYIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U TPaBOMOpPSAKA,  COOJIOJIGHWE  OCHOBOIIOJIATAIONIMX  HOPM
MH(OPMAIMOHHOIO MPaBa U MH()OPMAIMOHHOW O€3011aCHOCTH;

TOTOBHOCTh TMPOTHUBOCTOATH HWJEOJOTUU DKCTPEMH3Ma, HaIMOHAJIU3Ma,
KCceHOGOOMH, JTUCKPUMHUHALIMM TIO COIMAJbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HACJEIuI0, TOCTHXKEeHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HAaYEHUS UHPOPMATUKH KaK HAYKH
B JKU3HU COBPEMEHHOT'0 OOIIEeCTRA;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIC B
cetu MHTepHerT;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKJIIOYAs OCTETUKY HAy4YHOTO H
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JUYHBIC BHUJbI UCKYCCTBA, B TOM YHCIIC
OCHOBAHHOTO Ha MCIOJIb30BAaHUU WH(OPMAITMOHHBIX TEXHOJIOTHH;

S) pu3uecKOro BOCIHUTAHMS:

chOpMUPOBAHHOCTh  37I0pOBOr0 M Oe3omacHoro  oOpaza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3J0POBbIO, B TOM UYHCJIE 3a CYET



coOto/IeHusl TpeOOBaHUM 0€30MacHON dKCIUTyaTalluu CPeACTB MH(GOPMAIIMOHHBIX
Y KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTUYECKOM M COLMAIBHON
HAIpPaBIEHHOCTH, CTIIOCOOHOCTh WHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATD TAKYIO JEATEIbHOCTD;

uHTEepec K cdepaM MNpoPecCHOHATLHON AESTENbHOCTH, CBS3aHHBIM C
nH)OPMATUKON, MPOTPAMMUPOBAHUEM M HMHPOPMAIMOHHBIMU TEXHOJIOTHSIMH,
OCHOBAaHHBIMHA Ha JOCTIKCHUAX HAyKW WH(OOPMATUKA U HAYIHO-TEXHUICCKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpPa30BAHMIO HA
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJjeM M IMyTed HuX
pelieHusi, B TOM 4YuClAe C Y4€TOM BO3MOXKHOCTEH HMH(POPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKH, JOCTHKEHHUSIM HAayYHO-TEXHUYECKOro Iporpecca H
OOIIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH WH(HOPMAITMOHHBIX PECYPCOB,
MH(POPMAITMOHHBIX TPOIECCOB U HH(MOPMAIMOHHBIX TEXHOJOTUH B YCIOBUSIX
unppoBoil TpaHchopmauu MHOTUX cep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYILIECTBISATH
MPOEKTHYIO M UCCIEA0BATENBCKYIO AESTEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE.

B mpouecce nOCTMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no HWHPOpPMATUKE Yy OOYYAlOLIUMXCS COBEPILIEHCTBYETCS AMOLMOHAIbHBIN
WHTEJUIEKT, NpeAnoaraouuii copMHUpOBAHHOCTH:

CaMOPETYJUPOBAHHUS, BKIIOUAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIOCOOHOCTh aJanTUPOBAThCA K
AMOITMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIIOYAIOIIEH CTpeMJIEHUE K JIOCTHKEHHUIO LU U
yCIexy, ONTHUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JEWCTBOBATh, MCXOJS HU3 CBOMX
BO3MOKHOCTEH;

HIMIMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 MPH OCYIIECTBICHUHM KOMMYHHUKAIIUU, CIOCOOHOCTH K
COUYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUYAIOIIUX CIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3pemiaTh KOHPIUKTHI.



METAINIPEIJMETHBIE PE3YJIBTATbBI

B pesynpraTe wu3ydeHUss MHPOPMATHKH Ha YPOBHE CPEAHETO OOIIEro
oOpazoBanusi 'y oOydamomerocs OyayT CcQOPMUPOBAHbI MeETalpeAMETHbIC
pe3yabTaThl, OTPAaXCHHBIE B YHUBEPCAJBbHBIX YUEOHBIX NEHCTBHUSX, a UMEHHO —
NIO3HABATEJIbHbIE yHHUBEpCAJbHBbIE Yy4eOHbIE JEHCTBHUSA, KOMMYHHMKATHUBHBIC
YHHUBEpCAIIbHBbIE y4YeOHbBIC NEHCTBUS, PETYJSTHBHBIC YHUBEpCAJIbHBIC Yy4eOHBIC
JICCTBUS, COBMECTHAS JICSITEIHHOCTb.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

1) 6a30BbIe JJOrMYecKUe AeiiCTBHUA:

CaMOCTOSITENNFHO ~ (OPMYNIHUpPOBaTh W aKTyalIM3UpOBaTh  MpoOJeMmy,
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 MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHHsS MPOOJEMBbI C YYETOM aHallU3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B JACSITEIHHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKU TIOCTIEACTBUN IESTEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBHINOJNHATH pabOTy B  YCJIOBHUSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJICTh HABBIKAMH yUEOHO-UCCIE0BATEIbCKON U MTPOSKTHOM ESITEIIbHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO/IOB PEIICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MIO3HAHUS;

OCYIIECTBIATh Ppa3NWYHbIe BUABl ACSITEILHOCTH MO TMOJYYCHHUIO HOBOTO
3HAHMS, €r0 HHTEPIpETaIly, MPeoOpPa30BaHUI0 W TMPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHCJIE€ TPH CO3JaHUU YYEOHBIX W COIMATBHBIX
MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBILIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJTFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7adyll B 0Opa30BaTEILHOM
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;



BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/auy,
BBIJIBUTATh TUTOTE3Yy €€ pelIeHHs, HaXOAWTh apTyMEHTHhI I JIOKa3aTelhCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUN PEIICHUS;

aHAMM3UPOBATh TIOJNIYYCHHBIC B XOJE PEIICHHUS 3a7aydl  pPe3yJbTaThl,
KPUTUYECKUA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIIAThH II€JICHANIPABICHHBIA TMOUCK TIEPEHOCAa CPEICTB M CIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELY;

YMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M TPAKTHYECCKYIO OOJACTH
KU3HENIEITeIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BEIJIBUTATh HOBBIC WJEH, TpEjiaraTb OPUTHHAILHBIC MOIXOIbI U PEIICHMUS,
CTaBUTH MIPOOJIEMBI U 33/1a49H, JIOMTYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) padora ¢ ungopmanmei:

BJIAJICTh HaBBIKAMU MOJy4YeHUs WHOOPMAIIMU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWCK,  aHalu3, CHUCTEMAaTU3alUil0 |
WHTEPIPETANNUIO HHPOPMAINH PA3TNIHBIX BUIOB U (HOPM MPEACTABICHUS;

co3fgaBaTh TEKCTHI B Pa3aUYHBIX ¢dopmarax ¢ ydETOM Ha3HAYCHUS
uHpopMaIuu U IIEJICBOM  ayJUTOpPUM, BBIOMpas ONTUMAIBHYIO  (QopMy
MPEICTABIICHUS U BU3yaJIU3alliy;

OIICHMBATh JIOCTOBEPHOCTD, JISTUTUMHOCTh WH(OpMAIHH, €€ COOTBETCTBHE
MIPaBOBBIM M MOPATBHO-ITHYCCKUM HOPMaM;

UCIIOJIB30BaTh  CPEACTBa  WH(MOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a1ad ¢ CcOOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHs, TPABOBBIX W OTHYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

BIAJ€Th  HaBBIKAMHM  pacloO3HaBaHWS M 3alUThl  WHOOpMaIuw,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

1) o01enme:

OCYIICCTBIATH KOMMYHHUKAIIMH BO BCeX chepax KU3HM,

pacro3HaBaTh HEBEpOAJIbHBIC CPEACTBA OOIICHHS, TOHMMATh 3HAYCHHUC
COIMAJIHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IUKTHBIX CUTYyalluil |
CMSITYATh KOH(JIUKTHI;

BJIQJIETh  Pa3NUYHBIMH  crocobamu  OOIIEHWS ©  B3aUMOJCHUCTBHSA,
apTryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYATh KOH(MIUKTHBIC CUTYAIIHH;



Pa3BEPHYTO M JIOTMYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAasA AesITeJIbHOCTD:

MOHMMATh W KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThI;

BBIOMpPATh TEMAaTHUKy W METOJbl COBMECTHBIX JACUCTBUU C y4€TOM OOMIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUIEKTUBA;

NPUHUMATh II€IM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JIEUCTBUSL MO KX JOCTHKECHUIO: COCTABJATH IUIAH JCHUCTBU,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAaue€CTBO CBOEr0 BKJIAJa M KaXJOTO yYAaCTHUKA KOMAaHJIbl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIE TPOEKTHI, OLEHMBATh UJEHU C TO3UIMUU HOBU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TOBEICHHE B Pa3IMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranuszanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTh, BBISABIATH
po0JIeMBbl, CTaBUTh U (POPMYyIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JESITENbHOCTH U )KU3HEHHBIX CUTYalUsX;

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

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacCHIMPATh paMKH Y4EOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apTyMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DJPYAHUIINH B
pa3HBIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN H
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OILIEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpILIAEMBIX JECHUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTAaTOB U



OCHOBAHMM, MCMOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallud, BHIOOpA
BEPHOTO PEIICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS TI0 UX CHIXKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTUX NPU aHaJIU3€ pe3yJIbTaToOB
NEATEIIbHOCTH.

3) npuHATHS Ce0s U APYTrUX:

MPUHUMATh ce0sl, MTOHUMAsi CBOU HEJIOCTAaTKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIU3€ pe3yJbTaToOB
JEATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C MTO3UIIUU JPYTOro YyeIoBeKa.

HPEIMETHBIE PE3YJIbTATBI

B mnpouecce uzydenus kypca MH(POpPMATUKH YIIIyOJEHHOro YpoBHsS 6 10
Knacce oOyJarommMucs OyAyT  JIOCTHUTHYTBI  CICAYIOIIHME  IPEeIMETHBIC
pPE3yNbTATHI:

BJIAJICHUE TPEACTABICHUSIMH O POJM MHGOPMAIMK M CBS3aHHBIX C HEH
IPOLECCOB B NPUPOJIE, TEXHUKE M OOILIECTBE, MOHATHIMH «HUHPOpMALUL»,
«MH()OPMAIIMOHHBIA ~ TPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBDY,
«cucTeMHbIN 3 PexT», «MH(OPMAIIMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJIQJICHWE METOJaMU TMoucka wuHpopmammu B ceTd HHTepHET, yMeHue
KPUTUYECKU OIIEHUBATh MH(OpMAIUIO, TOTYYEeHHYIO U3 ceTu IHTepHeT;

YyMEHUE XapaKTepu3oBaTh OOJbIIKME JaHHBIC, TMPUBOIAUTH IPUMEPHI
UCTOYHUKOB WX TIOJNYYCHHWs] W  HANpaBICHHWs HWCHOJb30BaHUSA, YMEHHUE
KJIacCU(UIIMPOBAT, OCHOBHBIE 3aJaud aHaiuu3a JaHHBIX (TPOTHO3WPOBAHUE,
Kiaccudukanus, KJIacTepHU3alIlus, aHau3 OTKJIOHCHUH ), MOHUMATh
MOCJIEIOBATEIHLHOCTD PEIICHUS 3a]a4 aHaIU3a JaHHBIX: COOp NMEPBUYHBIX JaHHBIX,
OYMCTKA U OIICHKAa KauyecTBa JaHHBIX, BBIOOP W/WIIM TIOCTPOEHUE MOJIETH,
npeoOpa3oBaHne JaHHBIX, BU3YAIU3AIHs TAaHHBIX, HHTEPIPETAIUS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX TIPUHIIUIIOB YCTPOWCTBA W (YHKIIMOHWPOBAHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOUIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIaJICHWE HaBBIKAMHU pabOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOTO OOECTeueHusi IJs pelieHus y4deOHBIX 3aJad 1o
BBIOpaHHOM Crieluanu3aluu;

HAJIMYKE MPECTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHITUIIAX OPTaHU3aNUU U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTedd, 00 OOmMMX NPUHIUIIAX Pa3pabOTKH U (PYHKIIMOHHPOBAHUS HWHTEPHET-
MIPUIIOKEHUM;



NOHUMaHUE Yrpo3 HMHQPOPMAIMOHHONW ©0€30MacHOCTH, UCIOJIb30BAaHUE
METO/JIOB M CpEACTB IMPOTUBOJCHUCTBUS ITHUM yIrpo3aM, COOJIOJCHHE MEp
0e30MacHOCTH, MPEIOTBPAIIAIOIINX HE3AKOHHOE PacCIpOCTpaHEHUE MEPCOHABHBIX
JAHHBIX, COOJIOIEHHE TPEOOBAaHUIN TEXHUKU O€30IMaCHOCTU U TUTHEHBI IIPU padoTe
C KOMIBIOTEPAMH U APYTUMHU KOMIIOHEHTAMH [U(PPOBOTO OKPYKEHHUSI, TOHUMAHHUE
MPaBOBBIX OCHOB MCIOJIb30BaHUSI KOMIBIOTEPHBIX MporpaMM, 0a3 JaHHBIX U
pabotsl B cetu IHTEpHET;

MOHMMAHUE OCHOBHBIX TMPHUHIIAIIOB JAUCKPETU3AINHA PA3IUYHBIX BHUIOB
uHbOpMaIlMK, YMEHHE ONpeNeniaTb HHPOPMALMOHHBIA O0O0BEM TEKCTOBBIX,
rpaduueckux M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapaMeTpax JMCKPETU3alluH,
YMEHHE OIpPEAENATh CPEAHIO CKOPOCTh Mepefaud JaHHBIX, OLIEHHUBATH
U3MEHEHUE BpEMEHHM Iepefadyd Ipu H3MEHEHUH HWH(POPMAIMOHHOTO 00BEMaA
JAHHBIX U XapaKTePUCTHUK KaHaya CBS3H,

YMEHHE HCIIONb30BaTh MPU PEIICHUU 3a/1ad CBOMCTBA MO3UIIMOHHOW 3aIHcH
YHCell, AITOPUTMA TIOCTPOEHUS 3allMCH YUCIIA B MO3ULIMOHHONW CUCTEME CUMCIICHUS
C 3a/laHHBIM OCHOBAaHHEM M IMOCTPOCHHUS YMCJIA 10 CTPOKE, COAEpKalleH 3aluch
3TOr0 4YHCJia B TO3UIMOHHOM CHCTEME CUMCICHHS C 3aJlaHHbIM OCHOBAHUEM,
YMEHHE BBIMOJHATh apu(PMETHUECKUE OIepalud B TO3UIMOHHBIX CHCTEMax
CUHCIICHHS,

YMEHUE BBINOJHATH MPeoOpa3oBaHUs JIOTUUECKUX BBIPAKECHHM, HCIIONB3YS
3aKOHBI aNreOpbl JIOTUKH, YMEHUE CTPOUTH JIOTHYECKOE BBIPAXKCHUE B
JTU3BIOHKTUBHON U KOHBIOHKTUBHOW HOPMAaNBbHBIX (hOpMax MO 3aJaHHOM TaliuIe
UCTUHHOCTH, HWCCIIEIOBaTh 00JacTh MCTHHHOCTH BBICKA3BIBAHUS, COJAEPIKAIIETO
NIEpPEMEHHBIE, PelIaTh HECIOKHBIE IOTHYECKUE YPABHEHHSI U CUCTEMBI yPaBHEHUH;

NMOHMMaHUE O0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOH U TEKCTOBOM
uHbopMaluu (3aUCh YMCEN B MO3UIUOHHON CUCTEME CUUCIICHUS, HAXOXJACHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JHMarna3oHe, 00paboTka MHOTOPa3psAHBIX IENTbIX
YHCell, aHAIN3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB TMIOMCKA U COPTHPOBKH,
YMEHHE OIpEeNessaTh CI0XHOCTh H3y4aeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMUpOBaHHE D3JIEMEHTOB MacCHMBa, COPTHPOBKAa MaccHBa, IepeOOpHbIE
QITOPUTMBI, TBOMYHBIA TOWCK) W MPUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH IS PEIIeHHUsT OJTHOW 3a/1a4H;

BJIQJICHUE YHUBEPCAIBHBIM S3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHus MU O 0a30BbIX THMAaX aHHBIX U
CTPYKTypax JaHHBIX, YMEHHWE WCIOJb30BaTh OCHOBHBIC  YIPABJISIOIINEC
KOHCTPYKIIMM, YMEHHE OCYIIECTBIIATh aHaJN3 MPEIJIOKECHHOW MPOTrpaMMBbI:
OTIPENETSATh PE3yAbTAThl pa0OTHI IPOTPAaMMBI TIPY 3aJaHHBIX MCXOJHBIX TAaHHBIX,
OTIPENENSATh, MPU KAaKUX HCXOAHBIX JaHHBIX BO3MOXKHO TOJMYyYEHHUE YKa3aHHBIX



PE3YNIbTAaTOB, BBISBIATH JaHHBIE, KOTOPhIE MOTYT MPHUBECTH K OIMOKE B paboTe
IpOrpaMMBbl, (GOPMYITHPOBATH MPETOKEHHUS IO YIIYIIICHUIO IPOrPaMMHOTO KOJIa;

YMEHHE CO3/1aBaTh CTPYKTYpUPOBAaHHBIC TEKCTOBBIC JIOKYMEHTBl U
JIEMOHCTPAIIMOHHBIE MAaTEPHAIBI C UCTIOJI30BAHINEM BO3MOYKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHE HCIIOJIb30BaTh AJICKTPOHHBIC TAOIUIIBI ISl aHATK3a, TIPEICTaBICHUS
U 00paboTkM  NMaHHBIX  (BKIIOYash  BBIYMCIEHHE  CYMMBI,  CPEIHEro
apu(PMETUICCKOTO, HAWOONBIIETO W HAWUMEHBIIEr0 3HAYCHUW, peIICHUE
ypaBHEHUH, BHIOOP ONTHUMAJILHOTO PEIICHUS, MOA00p JUHUU TPEHIA, PEIICHUE
3a/1a4 MPOTHO3UPOBAHUSA).

B mnponecce uzyuenus kypca UHGOpMATUKU YTiyOJnE€HHOTO ypoBHS 6 11
Knacce oOydarOmMMHUCS  OyIQyT JOCTUTHYTBHI — CJEAYIOIIME  IPEIMETHbIE
PE3yNbTATHI:

YMEHUE CTPOWTHh HEPABHOMEPHBIE KOJbI, OMYCKAIONMe OJHO3HAYHOE
JEKOJUPOBaHUE COo0OIIeHu (MpedUKCHBIE KOJIbI), HCIOIb30BaTh MPOCTEHIIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCIIPABIISATH OIIMOKU MPH Tepenade
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAUMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIICHHSI TIPH HW3BECTHOM YAaCTOTE CHUMBOJIOB, TOSICHATH TPHHIIUIIBI
pabOThI MPOCTHIX ANTOPUTMOB CKATHS JAHHBIX;

yMEHHUE pelllaTh aIrOpUTMHUYECKHUE 3a7aud, CBA3aHHBIC C aHAIM30M rpadoB
(3aauM  TIOCTPOCHHUS ONTHUMAJIBHOTO TIYyTHM MEXIy BepimHamMu rpada,
OTpENCNCHUS  KOJAWYECTBA  PasIUYHBIX  MyTed  MEXIy  BepIIMHAMHU
OPHUEHTHUPOBAHHOTO AIMKINYECKOro rpada), YMEHHE HCIIONIh30BaTh JACPEBBS IPH
aHanMM3¢ W TIOCTPOCHWUU KOJOB W JUIA TPEACTABICHUS apU(PMETHICCKUX
BBIPKEHUI, TIPU PEIICHUN 33]1a4 MMOUCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIaHHOMY aJITOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBHIUTPHIITHYIO
CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W pEaJU30BBIBATH B BHJEC MPOrpaMm 0Oa30BbIE
QITOPUTMBI, YMEHHE HMCIOJIb30BaTh B MporpamMMax JaHHbIC PA3IUYHBIX THIIOB C
y4€TOM OTpaHWYCHUN Ha JUANa30H MX BO3MOXKHBIX 3HAYCHHUM, MPUMEHSTH MPU
pEIICHUH 33]1a4 CTPYKTYPHI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKH, OYEPEIU, IEPEBbS),
UCITOJIB30BaTh 0a30BBIE ONEpAlMM CO CTPYKTypaMH JAaHHBIX, TPHUMCHSTH
CTaHJapTHBIC ¥ COOCTBEHHBIE TOAMPOTPAMMEI JIIT 00paOOTKH YMCIIOBBIX JTAHHBIX
U CHMBOJIBHBIX CTPOK, HWCIOJIb30BaTh MPH pa3pabOTKe MpOrpamMm OUOIMOTEKH
MOANPOTPaMM, 3HaTh (YHKIIMOHAIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE MCIIOIb30BaTh CPEJICTBA OTIIAJIKH MPOTPAMM B
cpelie MporpaMMHUPOBaHMS, YMEHHE JTOKYMEHTHPOBATH IMPOTPAMMBI;

YMEHHE CO3/aBaTh BEO-CTPAHUIIBI;



BJaJIeHNE OCHOBHBIMHU CBEJCHMAMU O 0a3zax JaHHBIX, WX CTPYKTYpE,
CpeACTBaX CO3/laHUS U PabOThl C HUMH, yYMEHHE HCIOJIb30BaTh TaOIMYHBIC
(penaumoHHbIe) 0a3bl JaHHBIX (COCTABIATH 3alpOChl B 0a3ax JaHHBIX, BHIOIHATH
COPTHPOBKY U TIOMCK 3amucell B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyIO 0a3y
JTAaHHBIX ) U CIIPABOYHBIC CUCTEMBI;

YMEHHUE HCIIOJIb30BaTh KOMIIBIOTEPHO-MAaTEeMAaTHYECKHE MOJIENN ISl aHAIIN3a
O0BEKTOB W TPOIECcCOB: (OPMYIHPOBATH LEIb MOACTUPOBAHUSA, BBIMOIHATH
aHallu3 pe3yJbTaTOB, IMIOJYYCHHBIX B XOJI¢ MOJCIMPOBAHUS, OICHUBAThH
COOTBETCTBHE MOJEIN MOJEIUPYEMOMY OOBEKTY WM MPOIECCy, MPEACTaBIATh
pe3yabTaThl MOJICTUPOBAHUS B HATJISIATHOM BUJIE;

YMEHHE OpraHU30BBIBATH JIMYHOE HH(OPMALIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3JIMYHBIX CPEACTB LHU(MPPOBBIX TEXHOJIOTUH, TOHUMaHUE
BO3MOXXHOCTEH LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIOYT, IHU(PPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

NOHMMAaHHE OCHOBHBIX MPHUHIMIIOB pa0bOThl, BO3MOKHOCTEH M OTpaHUYEHUs
IPUMEHEHHUSI TEXHOJOIM MCKYCCTBEHHOI'O HMHTEJIEKTa B Pa3IMYHBIX 00J]acTsX,
HaJIMYUE MPEJCTaBICHUA O Kpyre peliaeMbX 3a7ad MalIMHHOIO OO0y4YeHUs
(pacnio3HaBaHus, KiIacCU(UKAIMU U MPOTHO3UPOBAHMS) HAJIMUWE MPEACTABICHUIMA
00  HCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJIOTUA B Pa3IAYHBIX
npodeccruoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Ne i/ IIpakTH4eckune
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIEe pecypchl
padoThI
Pazgea 1. lndpoBasi rpaMOTHOCTH
11 Komibprotep - yHHBEpCanbHOE yCTPOUCTBO 6 0
' 00pabOTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHne 0
1.3 KomnbrotepHsie cetu 0
1.4 HNudopmanronHas 6€301macHOCTh 2
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 per opman 19 2
KOMIIBIOTEpE
22 OcHOBBI anreOpbl JOTUKU 14 1
2.3 KomnbrotepHas apudmernka 7 1
Hroro no pazgeny 40
Pa3nes 3. Aropur™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBenenue B mporpaMMupoBaHue 16 0.5
32 BcenomorarenbHble aaropuTMbl
3.3 YuciieHHbIe METOJIBI
34 AAropuT™MbI 00pabOTKH CUMBOJIBHBIX 5 1

JaHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznea 4. UndopMaumoHHbIe TEXHOJIOTHH
4.1 OO0paboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus3 JaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJlIeKTpoHHbIe (LM (ppoBbIE)

Ne n/m IIpakTH4eckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI
Pa3zgea 1. Teopernueckue 0CHOBBI HH(POPMATHKH
11 WNndopmanus n napopmarioHHse 10 )5
IIPOLIECCHI
1.2 MoaenupoBaHnue 8 2
Hroro no pazgeny 18
Pa3zgen 2. AnropuT™MbI 1 NIPOrpaMMHUPOBaHUE
2.1 DJIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
)3 OcHOBBI O0BEKTHO-OPUEHTUPOBAHHOTO 16 45
IPOTPaMMHUPOBAHUS
Hroro no paszneny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTUHN
31 KomnbroTepHo-maremaTuyeckoe g )
' MOJIETMPOBAHKE
3.2 ba3bl naHHBIX 10 4
33 Be0-caiitbl 14 4
34 KomnbsrotepHas rpadpuka 8 3.5
3.5 3D-monenupoBanue 3
Hroro no pazneny 48
PezepBHOE Bpems 20 0




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 36.5






IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

TpeOoBaHust TEXHUKH 0€30MaCHOCTU U
TUTHUEHBI IPH paboTe C KOMITbIOTEpaMU U
JOPYTUMU KOMIIOHEHTaMU IIU(GPOBOTO
OKPYKCHHUS

KoauuecTBO 4acoB

Bcero

IpakTuyeckue
padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuHUIMIIBI pabOTHI KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIBIO LITUH.
KonTtposnepsl BHEIIHUX YCTPOMCTB
ABTOMAaTHYECKOE BBITTOJIHEHUE MPOTPaMMBbI
MIPOLIECCOPOM

OnepaTuBHas, TOCTOSTHHAS U
JOJITOBpeMeHHas naMsATb. KoHTposutepsl
BHEIHUX yCTPOHCTB. IIpsamoit noctym k
aMsATH

COBpeMeHHBIe KOMIIBIOTEPHBIC TEXHOJIOTNH
[IporpamMmMHOe oOecrieueHruEe KOMITBIOTEPOB,
KOMITBIOTEPHBIX CHCTEM U MOOMJIBHBIX
YCTPOMCTB

CucteMHOe ITporpaMMHOE oOecrieueHue.
OnepaiuoOHHbIE CUCTEMBbI

Yrunutsl. [[paiiBepbl yCTPOUCTB.




[TapannensHoe nporpaMMHpOBaHUE

I/IHCTaJIJIHL[I/IH U ACUHCTAJLIAL A

10 MIPOrpaMMHOTO oOecreueHus
@aiinoBble cuctemsl. [IpuHIAIBI

1 pa3MelicHus] © UMEHOBaHUS (ailioB B
nonroBpeMeHHoN namsaTh. [1[abnoubr mist
ornucaHus rpymi ¢aiion
3axoHogarenscTBO Poccuiickoit

12 ®denepanuu B 001aCTH MPOTPAMMHOTO
o0ecrnieueHus U JaHHBIX
[IpuHUKMIIBI TOCTPOEHUS U annapaTHbie

13 KOMIIOHEHTBI KOMITBIOTEPHBIX CETEM.
CereBble MPOTOKOJIBI

14 Certb HnTepHer

15 Paznenenne IP-cetn Ha moaceTn ¢
IIOMOIIBIO MAaCOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Bunel nestensHocTr B cetu IHTEpHET.

17 Cepsucsel UnTeprera. ['ocynapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI U YCIYTH

18 Nudopmanmonnas 6€30macHOCTh

19 BpenonocHsle nporpamMmmHoe obecredeHne
U METOJ1bl 0OpPBHOBI ¢ HUM

20 [IpakTnueckast pabota 1o Teme
"AHTHUBUPYCHBIE IPOrPaMMBbI"
Opranuzanus TMYHOTO apXUBa

21 nHpopmanuu. PezepBHoe KonupoBaHue.

[TaponpHas 3amura apxvBa




22

23

[IudpoBanue 1aHHBIX

Anroputm mmdposanus RSA.
Creranorpadus

24

25

26

27

28

[IpakTuyeckas pabora o Teme
"udpoBanue qaHHBIX"

Wudopmanus, naHHbIC ¥ 3HAHUSL.
WudopmanimoHHbIE TPOIECCH B TPUPO/IEL,
TEXHHUKE U 00I11eCTBE

HenpepbIBHBIE U JUCKPETHBIC BETUYUHBI U
curHayibl. Heo0X0IMMOCTh TUCKPETU3ALIUU
nHpOpMAIIHH, PETHA3HAYCHHON JIIIS
XpaHEeHMS, TIepe1adl 1 00paboTKH B
U(PPOBBIX CUCTEMAX

JIBouuHoe koaupoBaHue. PaBHoMepHbIe U
HEepaBHOMEpPHBIE KOJIbl. JlekoaupoBaHue
COOOIIIEHUH, 3aTTMCAHHBIX C TTOMOIIIBIO
HEpPaBHOMEPHBIX KOJOB

VYcenosue ®ano. [Toctpoenne o1HO3HAYHO

JEKOJUPYEMBIX KOJIOB C IOMOIIBIO I€PEBA.
I'pad An. A. MapkoBa

29

Enunuter usmMepenus KoaudecTra
nHpopmaruu. AndaBUTHBIN TOAXO K
OLIEHKE KOJIM4ecTBa MH(pOopMaluu

30

31

CHUCTEMBI CUUCTEHUS

IlepeBon uncen U3 OJHONU CUCTEMBI
CUHCJIEHMS B IPYTYIO

32

JIBonuHasi, BOCbMEpHUYHAS U
IECTHAAIATEPUYHASL CUCTEMbI CUUCIICHUS,




33

CBs3b MCXKIY HUMU

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHU A,
CBs3b MCXKIY HUMU

34

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHAAUAaTCpUiIHasA CUCTCMbI CUUCIICHU A,
CBsA3b MCXKIY HUMHU

35

36

ApudmeTrdeckue ornepanuu B
MO3UITMOHHBIX CUCTEMaX CUHCIICHUS

TpOI/IqHaH YpaBHOBCIICHHAA CUCTEMaA
CUHMCIICHUA

37
38

I[BOI/ILIHO-Z[GCSITI/ILIHaH CUCTEMa CHUCIICHUA

KO,I[I/IpOBaHI/Ie TCKCTOB

39

PactpoBoe koanpoBanue n3o0paxeHui

40

41

42

43

[IpakTyeckas pabora o Teme
"Jluckperusanus rpaguueckoin
nHpopmanuu"

IIBeToBBIE MOAEIN. BekTopHOE
KoaupoBanue. Popmartsl (haitnos.
TpéxmepHnas rpaduka. @pakranbHas
rpaduka

Koauposanue 3Byka. Ouenka
MH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX IPU 33JaHHBIX YaCTOTE
JUCKPETU3ALNH U Pa3psIIHOCTH
KOJMPOBaHUs

[IpakTuyeckas pabora o Teme
"JluckpeTu3anus 3ByKoBor HHPpopManuu"




44

45

OcHOBBI aNreOpbl JOTUKU

Jlorngeckue onepanuu. Tabauis!
WUCTHHHOCTHU

46

47

48

Jlornueckue Belpaxenus. Jloruueckue

TOXACCTBA. I[OKa?:aTeJIBCTBO JOTHUYCCKHUX
TOXACCTB C IIOMOIIIBIO Ta6JII/II_[ HCTUHHOCTHU

[IpakTuueckas pabota mo Teme
«[locTpoenue u ananu3 Tadnuil
MCTHHHOCTHU B TAOJIMYHOM ITPOIIECCOPE»

Jloruueckue OIICpanru U OIICpalr HaQ
MHOXCECTBaAMU

49

Jlormueckue Oorcpanyvu 1 OoIcpannn Halqg
MHOXKECTBaMH

50

51

3aKoHbI aNreOphl JOTUKU. DKBUBAJIICHTHBIC
npeoOpa3oBaHUs JIOTHUYECKUX BBIPAKCHU I

Jlornueckue ypaBHEHHs U CUCTEMBI
ypaBHEHUH

52

Jlornueckue QpyHKIMU. 3aBUCUMOCTh

KOJIMYECTBA BO3ZMOXHBIX JJOTHYECKUX
(GYHKIUH OT KOJIUYECTBA ApTYMEHTOB.
[TonHbIE CHCTEMBI TOTHYECKHUX (DYHKITUI

53

Kanonuueckue Gpopmbl JJOrHuecKux
BbIpakeHH1. COBEPILICHHBIE
JTU3BIOHKTHBHBIE 1 KOHBIOHKTHUBHBIE
HOpMaJIbHbIE (POPMBI, ATITOPUTMBI UX
MOCTPOECHUS 1O TabJIHIIe UCTUHHOCTH

54

Jlornveckue 3JIEMEHTBI B COCTaBe
KOMIIbIOTEpa




55

56

Tpurrep. Cymmarop. MHoropaspsigHblil
cyMmaTop

[TocTpoenue cxem Ha JJOrHYECKUX
3JIeMEHTaX. 3alKch JJOTHYECKOTO
BBIPQXKEHUS 110 JIOTHYECKOH cXxeMe

57

MukpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

58

59

60

61

[IpencraBnenue LenbIX YUCEN B TaMATH
KoMIIbtoTepa. OrpaHn4eHHOCTh AUAana3oHa
qucesl IpYU OTPaHUYEHUHU KOJINYECTBA
pa3psaos. [lepenonnenue pa3psaaHoil ceTku

be33HakoBbIC U 3HAKOBBIC JTAHHBIC.
3HaKoBBIN OWT. JIBOMYHBIN
JIOTIOJTHUTEIHHBINA KO/ OTPUIIATEIIBHBIX
qHCcen

IToGuTOBBIE JTOrMYECKHE ONEPALHH.
Jlornueckuit, apudmernueckuit u
LUKJIMYECKUH CABUTH

HIudpoBanue ¢ MOMOLIbIO TOOUTOBOM
onepauuu «uckirovaromee NI

62

63

64

Hpe)ICTaBJ'ICHI/Ie " XPAaHCHUC B IaMATHU
KOMITBIOTEPA BEICCTBCHHBIX YUCCIT

Brinmonsenue onepam/lﬁ C BCIICCTBCHHBIMHA
YHCJIaMH, HAKOIIJICHUC OIIOOK npu
BBIYHMCIICHUAX

IIpakTruyeckas pabdora no teme «M3ydenue
MIOPa3psAHOTO MATMHHOIO IIPEICTaBICHUS
LIEJIBIX U BELIECTBEHHBIX YHCEI»




65 AHaJIM3 aJropuTMOB 1 0
Oransl peleHus 3a1a4 Ha KOMIIbIOTEPE.

66 HNHcTpyMeHTaIbHbIE CPEACTBA: TPAHCIATOD, 1 0
OTJIa4MK, IPOPUINPOBILIMK
Cpena nporpamMmmupoBanust. Komnusiius u

67 MHTEepHpeTanus nporpaMm. Bupryanbasie | 0
MamuHbl. IHTErpHpOBaHHas cpena
pa3paboTKu

68 MeTtob! OTIIAKK IPOrpaMM 1 0

69 Tumnbl nepeMeHHbIX B A3bIKE | 0
IPOrpaMMUPOBaHUS

70 OO0paboTKa LEeJBIX YnCe 1 0

71 O6paboTka BEIIEeCTBEHHBIX YUCEI 1 0

72 CrnyyaiiHble U TICEBIOCITYYaliHbIE YnCIa 1 0

73 Bersnenus. CnoxHble yCcI0BUS 1 0

74 [uxsl ¢ yenoBueM 1 0
[ukiel O mepeMEHHOM.

75 B3anMo3aMeHsaeMOCTh pa3IMYHbIX BUI0B 1 0
IIUKJIOB

76 O0paboTka HaTYpaJbHBIX YHCEN C | 0
MCIOJIb30BAHUEM LIUKIIOB
HaxoxaeHue Bcex MpoCThIX YUCEN B

77 3aJJaHHOM Juana3oHe [IpakTuueckas | 0.5
pabota no Teme «Pemienue 3agay METOIOM '
nepebopa»

78 WNuBapuaHT nukia 1 0

79 JIOKyMEHTUPOBAHKE IIPOTPAMM 1 0




80 O6paboTka JaHHBIX, XpAHSIIHUXCS B (aitimax

81 Paz0Ouenue 3agaun Ha OA3a/1a4UH
Hcnonk3oBanue cTaHnapTHON OUOIMOTEKN

2 s3bIKa porpaMmupoBanust. [logkirouenue
OUOIMOTEK MOAIPOTPaMM CTOPOHHHUX
IIPOU3BOUTENIECH

83 [Toanporpammsl (rpoueaypsl U ¢ YHKITUHN)

84 [Momnporpammel (iponeypsl ¥ (pyHKITHH)

85 [IpakTuueckas pabota mo Teme
"Pa3zpaboTka moamporpamm”
Pexypcusi. PexkypcuBHbie 00BEKTHI

26 (ppakransr). PekypcuBHbIE POIIEAYpPHI U
¢byukuu. Mcnonb3oBaHue cTeka s
OpraHu3alK PEKYPCUBHBIX BBI30BOB

87 [IpakTyeckas pabora o Teme
"PexypcuBHBIE IOAITPOrPaMMBI"

23 MoaynpHBIN TIPUHIMI IOCTPOCHUS
porpamMm

89 UucneHHble METObI

90 [IpakTnueckas pabota 1o Teme
«HucneHHOe peleHne YpaBHEHUM

91 Hcnonb3oBaHne AUCKPETU3ALNH B
BBIUUCITUTENFHBIX 3a/1a9ax
[IpakTuyeckas pabora o Teme

92 «[TpubnmxEHHOE BHIYMCIICHUE ITTHH
KPUBBIX U TUIOMIAeH GuUryp»

93 [Tpaktryeckas padora mo Teme «Ilonck

MakcuMyMma (MUHUMYMa) (QYHKIIUH»




94

95

96

97

O6paboTka CUMBOJIBHBIX JIAaHHBIX.
AAropuTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: IMOJICYET KOJIMYECTBA MOSBICHUI
CHUMBOJIA B CTPOKE

AnropuTMbI 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30HeHNe CTPOKU Ha CIIOBA 110
poOETHLHBIM CUMBOJIAM

Anroput™bl 00pab0OTKH CUMBOJIBHBIX
CTPOK: IOMCK MOJICTPOKU BHYTPH JTaHHOU
CTPOKH; 3aMEHa HalJICHHOM MOJICTPOKH Ha
IPYTYIO CTPOKY

[IpakTuueckas padbora no teme "O6padboTka
CTPOK C UCIOJIb30BaHUEM (DYHKIIHIA
CTaHJAPTHOW OMOJIMOTEKHU sI3bIKA
IIPOrpaMMHUpPOBaHUA"

98

99

100

['enepanus ciioB B 3a1aHHOM aji(haBUTE

MaccuBbl U IOCIIEJOBATENBHOCTH YHCEIL.
[IpakTnueckas pabota 1o Teme
"3anonHenue Maccupa'

O06001IEHHbIE XapaKTePUCTUKH MacCHBa

0.5

101

JIMHEWHBIN MOMCK 3alaHHOT0 3HAUCHUS B
Maccuse. [IpakTudeckas paboTa o Teme
"JInHeTHBIA TONCK 3aJaHHOTO 3HAYEHHS B
maccuBe"

0.5

102

103

[IpakTuueckas pabora no teme "Ilonck
MUHUMAaJIbHOTO (MaKCUMAJIBHOT0) 3JIEMEHTa
B YMCJIIOBOM Maccuse"

COpTI/IpOBKa OOIHOMCPHOT'O MaCCHUBA.

0.5




[TpocThie METOABI COPTHPOBKH.
[Tpaktuyeckas padora o Teme "[IpocTeie
METO/]Ibl COPTUPOBKHU MaccuBa"

CoptupoBka ciausHueM. boicTpas
COPTHPOBKA MaccuBa (aJropuT™m

104 QuickSort). [TpakTrueckas paboTta 1mo Teme ! 0-5
"BeicTpas copTupoBka Maccupa”
JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM
105 Maccuse. [IpakTudeckas pabora o Teme 1 0.5
" JIBOMYHBIN TTOUCK"
106 JIByMepHbIE MaCCUBBI (MaTPHULIbI) 1 0
107 AnTopuTMBI 00pabOTKH MaTPHIL 1 0
108 Pemenue 3aiay ananuza JaHHBIX 1 0
109 CpencTBa TEKCTOBOTO Ipolieccopa 1 0
110 KomMmnerotrepHas BEpcTka TekcTa 1 0
[IpakTnueckas padbora no teme "BépcTka
111 JIOKYMEHTOB C MaTEMaTU4YECKUMU 1 1
dbopmynamu”
112 HNHCTpyMEHTBI peLieH3UPOBAHNS 1 0
113 [IpakTnueckas pabota 1o Teme | |
"MHOrocTpaHu4YHbIE JOKYMEHTHI"
O6naunble cepBuchl. KoyutekTuBHas paboTta
114 ¢ nokymeHtamu. [Ipaktuueckas padota mno 1 0.5
teme "KosiekTuBHas paboTa ¢
JTOKyMEHTaMu"
115 AHanu3 ganHbIX. bospiime gaHHble 1 0
116 MammHHOe 00y4yeHue 1 0
117 AHalli3 TaHHBIX C IOMOIMIBIO 3JEKTPOHHBIX 1 0




TalJInI

[IpakTuyeckas padora o Teme "AHanuz

118 1 1
JAHHBIX C TOMOILBIO MIEKTPOHHBIX Ta0IMIL"
[Toctpoenue rpapukoB GyHKITHIA.
[IpakTuyeckas padora o Teme "Harnsanoe
MPEJCTAaBICHUE PE3YJIbTATOB
119 . 1 0.5
CTaTHCTUYECKOW 00paOOTKH JaHHBIX B BHJIC
JarpaMM CpeICTBaMH pelakTopa
JIEKTPOHHBIX TabmHL"
Jlunun tpenna. Ilpaktuueckas padota o
120 teme "llogbop nmuHuu TpeHa, 1 0.5
IIPOrHO3UpOBaHue"
[Ton6op napamerpa. [IpakTuueckas padbora
121 1o TeMe "YncneHHoe peleHue ypaBHEHUM 1 0.5
C TIOMOIIBIO TOI00pa mapameTpa”
OnTuMu3zaius Kak MOUCK HAUITY4IIero
pelleH sl B 3aJaHHBIX YCIOBUSX.
122 [IpakTnueckas pabora no teme "Pemienue 1 0.5
3a]1a4 ONTUMH3AIHNHN C TIOMOIIIBIO
ANEKTPOHHBIX Tabnui"
123 PesepBHOE Bpems 1 0
124 Pe3epBHOE Bpems 1 0
125 PesepBHOE Bpems 1 0
126 PesepBHOE Bpemst 1 0
127 PesepBHOE Bpems 1 0
128 PesepBHOE Bpemst 1 0
129 PesepBHOe Bpems 1 0
130 PeszepBHoe Bpemst 1 0




131 PesepBHOE Bpems 1 0
132 PesepBHoe Bpems 1 0
133 PesepBHOE Bpems 1 0
134 PesepBHOE Bpems 1 0
135 PeszepBHoe Bpemst 1 0
136 PesepBHOE Bpemst 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Nen/m - Tema ypoxa IIpakTHyeckue i ppoBnie
Bcero o0pa3oBaTe/ibHbIE
padoThI pecypenr
KonugectBo nnpopmarnmu 1 0
2 AJITOPUTMBI CKaTUs TAHHBIX 1 0
Anroputm Xaddmana 1 0
[IpakTuueckas pabora no teme "Cixatue
4 J@HHBIX C IIOMOLIBIO AJITOPUTMA 1 1
Xadpdpmana"
5 Anroputm LZW 1 0
ANTOPUTMBI CKAaTHS JAHHBIX C MTOTEPSIMH.
6 [IpakTuueckas pabora no teme "Cixatue | 0.5
naHHBIX ¢ ToTepsimu (anroputmel JPEG, '
MP3)"
CxopocTh Tiepe1aun JaHHBIX 1 0
IToMexoycTo4MBBIE KO 1 0
9 [IpakTnueckas pabota 1o Teme | |
"[TomexoycroitunBbie KOIbI"
Cucrempl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3anmoJeiictBue. CucTeMHbIN 3P QexT. 1 0
VYnpasienue Kkak HHQOPMAIMOHHBIN
nporiecc. OOpaTHas CBS3b
11 Monenu u MOIETUPOBaHUE 1 0
12 I'pader 1 0
13 Pemenue 3aa4 ¢ momouisio rpagos 1 0




14

HepeBbs

15 OCHOBBI TEOPUH UTP
[IpakTrueckas padota mo teme "llonck

16 BBIUTPBIITHON CTPATErUU B UTPE C MTOJTHON
uHpopmanmen"”

17 CpenctBa HCKYCCTBEHHOTO MHTEIJICKTA

13 [IpakTuueckas pabora no teme "Cpezncraa
HMCKYCCTBEHHOTO MHTEJUIEKTA"
dopmanuzanus MOHATHS aarOpUTMA.

19 Mammuna TrroprHra Kak yHuBepcaabHas
Mozeib BeluucieHuil. Tesnc Yépua—
Treropunra
[IpakTuueckas pabota mo Teme

20 "CocraBieHue MpoCTOM MpOrpaMMBbl ISt
MamuHbl Teropunra"

21 Mamuna ITocra

22 Hopmanbnsie anropudmer Mapkosa
ANTOPUTMUYECKH HEPA3PEUINMBbIE 3aJa4UH.

23 3amaua octaHoBa. HeBO3MOXKHOCTH
ABTOMATUYECKOHN OTJIAJKU MPOTpaMM

24 C0XHOCTH BBIUMCIICHUM
[Torck MpOCTHIX YKces B 3aJaHHOM

25 JIMana3oHe ¢ MOMOIIBIO AITOPUTMA «PENIETO
OpatocheHay»

26 [IpakTuyeckas padora no Teme "[lonck
MPOCTBIX YHCEI B 33IaHHOM Jiuana3oxe"”

7 MHoropa3psiTHbIE TIeJIbIe YHCIIa, 3a/1a41

JUTMHHON apu(METUKH




28

29

30

[IpakTrueckas padota no Teme "Peanuzamms
BBIYMCIICHUI C MHOTOpa3psIHBIMU
yuciaamu"

CrnoBapu (accolMaTUBHBIC MACCUBHI,
otoOpakenus ). Xom-tTabaunbl. [loctpoerune
as(haBUTHO-9ACTOTHOTO CIIOBAPS JIJIst
3aJJaHHOTO TEKCTa

[IpakTuyeckas pabora 1o Teme

"[TocTpoenue andaBUTHO-YACTOTHOTO
crioBaps Jyis 3aIaHHOTO TekcTa"

31

AHanmm3 TeKcTa Ha €CTCCTBCHHOM S3BIKE.
Brigenenune mocnemoBaTeIbHOCTEH IO
H_Ia6J'IOHy. Perynﬂprle BBIPAKCHUA.
YacToTHBIN aHAIN3

32

33

34

[IpakTnueckas pabora no teme "AHnanus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

Creku. AHanM3 MPaBUIBHOCTH CKOOOYHOTO
BBIpAKCHUS

Brruucnenue apudmerniyeckoro
BBIP)XEHUS, 3aIMCAHHOTO B MOCT(PUKCHOMN

dbopme

35

[IpakTnueckas pabota 1o Teme
"Boruncnenue apupMeTunyeckoro
BBIP)XEHUS, 3aIMCAHHOTO B MOCTPUKCHOMN

dbopme"

36

37

Ouepenu. Mcnionb30BaHue ouepenu st
BpeMeHHOFO XpaHeHI/ISI JTAHHBIX

[IpakTuyeckas pabora o Teme




38

39

"Ucnonb3oBanue ouepenn"

epeBbs. Peanusanus nepeBa ¢ TOMOUIBIO
CCBUIOYHBIX CTPYKTYp. J[BonuHbBIC
(6unapusbie) nepesbs. [locTpoeHue nepesa
IUTsL 33JJAHHOTO apr(PMETHIECKOTO
BBIpKCHUS

[IpakTuyeckas pabora o Teme

"Hcnonb30BaHue AepeBbEB ISl BBIYMCICHUS
apru(pMETUYECKUX BBIPOKCHHIA"

40

PexypcuBHbIe anroputMbl 00X0/1a AepeBra.
Hcnonp30BaHue CTEKa U OUCPEIN IS
o0xoJa gepena

41

42

43

PexypcuBHBIE anTopuTMBI 00X0/a AEpeBa.
Hcnonp30BaHue cTeka U O4epeu JUIst
o0xo/a epena

Anroputmsl Ha Tpadax. [loctpoenue
MUHHMAaJIbHOT'O OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

O6xon rpada B rmyouny. O6xox rpada B
MIAPUHY

44

KonnuecTBo pa3IMuHbIX TyTEH MEXIY
BEpUIMHAMU OPUEHTHPOBAHHOIO
alMKJINYeCKOro rpaga

45

46

Anroput™m JlefKkcTpHl.
[IpakTuyeckas pabora o Teme

"BbIunciienue JUIMHBI KpaTyauiero nyTu
MEXy BepIIMHaMU Tpada (IropuTm




47

Heitkerpsr)"
Anropurm ®noiina—Yopiamuia

48

49

50

51

3azayu, permaeMple ¢ IOMOLIBIO
JUHAMHAYECKOI0 IPOTPaMMHUPOBAHUS:
BBIUUCIIEHUE PEKYPCUBHBIX (DYHKIIUN

IIpakTryeckas pabora o Teme
"BoruricneHue peKypcuBHBIX (PYHKIIHN C
MIOMOUIBIO JUHAMUYECKOTO
IporpaMMupoBaHus”

321,[[8.‘11/1, pemacMbI€ € ITIOMOIIbIO
JAUHAMHUYCCKOI'O IIpOrpaMMHUpPOBaHHA:
MOJCYET KOJIUUECTBA BapUaHTOB

[IpakTuueckas padota o teme "llomcuér
KOJINYECTBA BAPUAHTOB C IIOMOIIIBIO
JUHAMHYECKOTO IporpaMMHupoBaHus"

52

3aiauu, pemraeMbpie ¢ TOMOIIBIO
ANMHAMHUYCCKOI'0 IMMpOorpaMMHUpOBaHU:
3a1a4yy OIITUMHU3aInuu

53

54

55

[lonsiTue o mapagurmax
nporpammupoBanus. O030p S3BIKOB
MIPOTpaMMHUPOBAHUS

[TonsiTHe 06 00BEKTHO-OPHEHTUPOBAHHOM
MIpOrpaMMHUpPOBaHUU

OO0BeKTHI U Kinacchl. CBOMCTBA U METObI
00BEKTOB

56

57

OOBbEKTHO-OPUEHTUPOBAHHBIN aHAIIN3

[IpakTuueckas pabota 1mo Teme
"Ncnoip30BaHie TOTOBBIX KIIACCOB B




nporpamme"”

Pa3paboTka nporpamMm Ha OCHOBE OOBEKTHO-

>8 OPHEHTHUPOBAHHOT'O MOAX0a 0
[TpakTuueckas pabota "Pa3paborka

59 IIPOCTOM NMPOTrpaMMBbl C UCIIOJIb30BAaHUEM 1
KJ1accoB"
Wukancymnsuus. [Ipaktuueckas padoTa 1o

60 Teme "Pa3paboTka Kiiacca, UCIOJIb3YIOIIET0 0.5
WHKaNCyJsuo"

61 Hacnenosanue. [Tomumopduszm 0

& [IpakTryeckas padora o teme "Pazpaborka |
repapxuu KjiaccoB"
Cpenpl ObICTPOI Pa3pabOTKU MPOrpaMM.

63 [TpoexTupoBanue uHTEpdeiica 0
10JIb30BATENS

64 [TpoexTupoBanue uHTEpdeiica 0
10JIB30BATENSA

65 Hcnonb30BaHne TOTOBBIX YIPABIsSEMBbIX 0
3JIEMEHTOB JIJIsl IOCTpOeHusl uHTepgelica

66 [IpakTuyeckas pabora no teme "PazpaboTka |
porpaMMel ¢ rpaduyeckuM uHTepdericom”

67 N3ydeHnue BTOporo s3pika 0
IPOrpaMMHUPOBAHUS

63 N3yuenne BTOpOro s13b1Ka 0
MPOTPaMMHUPOBAHUS

69 OTanbl KOMIIBIOTEPHO-MAaTEMaTHYECKOTO 0
MOJIETTUPOBAHUS

70 Jluckperusanys Ipu MaTeMaTHYECKOM 0




71

MOJIETTUPOBAHUU HEMPEPHIBHBIX MTPOIIECCOB.
MoaenupoBaHu€e IBUKEHHUS

[TpakTrueckas paboTa mo Teme
"MonenvupoBanue ABUKEHUS"

72

MopenupoBaHie OHOIOTUYECKUX CHCTEM.
[IpakTuyeckas pabora o Teme
"MonenupoBaHue OMOJIIOTHYECKUX cucTeM"

0.5

73

74

75

MaremMaTHudecKue MOJCIN B SKOHOMHKE.
BreraucnurenpHbIe OKCIICPUMCHTEI C
MOACITAMU

BepositHocTHbIe MOaenu. [IpakTraeckas
pabora o Teme "MMuTanmoHHoe
MOJICJIMPOBAHUE C TTIOMOIIIbIO METO/1a
MomnTe-Kapno"

KoMmbproTepHOE MOIEIMPOBAaHUE CUCTEM
yIIpaBJIeHUS

0.5

76
77

O6paboTka pe3ynbTaTOB KCIIEPUMEHTA

TabnuuHble (pensnoHHbIE) 0a3bl TaHHBIX

78

[Touck, copTupoBKa U QUIbTpaLMs TaHHBIX.
3anpocsl Ha BEIOOPKY JIaHHBIX. 3aMIpOChI €
napaMmerpamu. BerumncisieMsle 1oss B
3anpocax

79

[IpakTuueckas pabora no teme "Pabora ¢
roToBoi 0a30ii JaHHBIX"

80

81

MHoroTabauuHble 6a3bl JaHHBIX. THITBI
cBs3el Mexay Tabnuamu. BHemHuit kimrod.
IlemocTHOCTH 6a3b1 JAHHBIX

[IpakTuyeckas pabdora no Teme "Pazpaborka




MHOT0Ta0IM4YHONi 0a3el JaHHBIX"

3ampockl K MHOTOTA0IMYHEIM 0a3am

82
JTAHHBIX

23 [IpakTryeckas padora mo Teme "3anpocs K
MHOTOTA0IMYHOM 6aze JTaHHBIX"

84 S3bIk ynpaBieHus ganHbiMu SQL
[IpakTuueckas pabora 1o Teme

85 "VrpaBneHue JaHHBIMH C IIOMOIIBIO SA3bIKA
SQL"

26 Hepensmonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HNHTepHeT-IprUI1oKeHU
[TonsiTHE O CEpBEPHOM M KIIMEHTCKOM YaCTIX

88 caiita. TexHONOTHST «KITHEHT — CEpBEPY, €€
JIOCTOMHCTBA U HEJOCTATKU

89 OcHogsr s13p1ka HTML

90 ITpakTruyeckas padora no Teme "Co3nanue
TEKCTOBOM BeO-CTpaHUIIbI"

91 OcHoBgsl s13p1ka HTML

92 OcHogsl s13p1ka HTML
[IpakTuueckas pabora no teme "Coznanue

93 BEO-CTPaHUIIBI, BKITIOYAIOMIEH
MYJIbTUMEINIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BU/IE0)"

94 OcHoBbI KackaaHBIX TabmuI cTrei (CSS)
[IpakTuueckas pabota 1mo Teme

95 "OdopmiieHue CTpaHUIIbI C TOMOIIBIO

KacKaJaHbIX Ta0muI cruiaei”




96
97

Cuenapuu Ha s3bIKe JavaScript

Cuenapumn Ha si3p1ke JavaScript

98

99

®opmbl Ha BeO-CTpaHULIE

[TpakTrueckas padota nmo Teme "OOpaboTKa
JTaHHBIX hopm"

100

101

102

103

Pa3zmenienue BeG-caldToB. Ycimyra XOCTHHTA.

3arpy3ka ¢aiyioB Ha CalT

KanpupoBanue. McnpaBnenue
nepcnekTuBsl. ['ucrorpamma. Koppexkuus
YPOBHEM, KOPPEKIIMS 1IBETA.
ObecrBeunBaHNe BETHBIX N300paKeHUI

BBox n3zobpakeHuil ¢ uCronbp30BaHuEM
pa3IUYHBIX HUPPOBBIX YCTPOUCTB.
[IpakTryeckas padota no Teme "O6paboTka
uuppoBbIX Gororpaduit”

Perymis. PaboTa ¢ obnactsimu. OUILTPHI.
IIpakTryeckas padora no Teme "Perymib
¢ poBeIx GoTtorpagpuit”

0.5

0.5

104

MHorocnoiiasle n300paxxkenus. TekcToBbie
ciou. Macka cios. Kanansl. Coxpanenue
BbIJIEJIEHHOW 001acTH

105

106

107

[IpakTnueckast pabota 1o Teme
"MHorocnoiiable n300paxxeHus"

[ToaroroBka WiLTIOCTpAIHii 1715 BEO-CalTOB.
[IpakTuyeckas pabora o Teme

" AHUMUPOBaHHbIE U300pakeHus"
Bekrophas rpaduka. Bekropuzarus
pPacTpOBBIX N300pakeHUN

0.5




[TpakTrueckas padota o Teme "BekTopHas

108 rpadpika” 1 1

109 [TpyHIUIBI TOCTPOECHUS U PEaKTUPOBAHMS | 0
TPEXMEPHBIX MOieNnen

110 [TpakTuueckas pabora mo teme "Coznanue | 1
IIPOCTBIX TPEXMEPHBIX MoJenen"”

111 Cetounbie MoJien. Matepuaiibl 1 0

112 [IpakTnueckas pabora no teme "CerouHble | |
monaenun"

113 MopenupoBaHie UCTOYHUKOB OCBEIICHUS. | 0
Kamepsr

114 [IpakTrueckas padota no teme "Penaepunr" 1 1

115 AnnutuBHbIE TexHOJOrUU (3D-npuHTEpPHI) 1

116 [ToHsATHE O BUPTYaIbHOI pealbHOCTH U | 0
JIONIOJTHEHHOM peabHOCTH

117 PesepBHoe Bpems 1 0

118 PesepBHoe Bpems 1 0

119 PesepBHOE Bpems 1 0

120 PesepBHoe Bpems 1 0

121 PesepBHOE Bpems 1 0

122 PesepBHOe Bpems 1 0

123 PesepBHoe Bpems 1 0

124 PesepBHOe Bpems 1 0

125 PesepBHOE Bpems 1 0

126 PesepBHOE Bpemst 1 0

127 PesepBHoe Bpems 1 0

128 PesepBHOE Bpems 1 0




129 PesepBHOE Bpems 1 0
130 PeszepBHoe Bpemst 1 0
131 PesepBHOE Bpems 1 0
132 PesepBHOE Bpems 1 0
133 PeszepBHoe Bpemst 1 0
134 PesepBHOE Bpems 1 0
135 PeszepBHoe Bpemst 1 0
136 PesepBHOE Bpems 1 0

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 36.







IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUA

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

1.

3namv (nonumams)

1.1

[TonrMaHne OCHOBHBIX NPHUHIIMIIOB YCTPOWCTBA M ()YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlMOHAPHBIX W MOOWIBHBIX KOMITBIOTEPOB; TCHICHIIHIA
pa3BUTHSI KOMIIBIOTEPHBIX TEXHOJIOTHM; BJIAJICHUE HaBBIKAMH Pa0OThI C
OINEPAllMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHUJAaMH IPOTPAMMHOTO
obecrieueHHsT I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpaHHOM

cricnyajn3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPHUHLMIAX OpraHU3allUd U

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

1.3

ITormmanne OCHOBHBIX MNPUHOUIIOB JUCKPETHU3AIUN Pa3JIUYHBIX BUI0B

uHpopmarun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKH YMCIOBOW M TEKCTOBOM
uHpopMaluuy (3alMCh 4YMCEN B MO3UIHOHHONW CHCTEME CUYHMCIEHHUS,
JEIUMOCTb LIeJIbIX YHMCEN; HaX0XKJIEHUE BCEX MPOCTHIX YKCEN B 3a/laHHOM
Jvara3one; o0paboTka MHOTOPAa3psSAHBIX LEJIBIX YWCEN; aHau3

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

1.5

3Hanue q)yHKHI/IOHaJ'IBHI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMH CBEIEHUSMH O 0a3zax JaHHBIX, WX CTPYKTYPE,

CpeaAcCTBax CO3aHUAd U pa6OTI>I C HUMH

1.7

ITonnMaHue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCIUICKTA B Pa3JIMYHBIX 06J'IaCT$IX; HaJIM4ue HpeI[CTaBHeHI/Iﬁ 00
HCIIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3INYIHBIX

npodeccuoHaNbHbIX chepax

1.8

Brnanenue TeopeTMHYECKMM anmapaTroM, IO3BOJIIFOLIIUM  OCYIIECTBIISTh
IIPEACTABJICHUE 3aJaHHOTO HATypaJbHOTO YHCIA B PA3JIMYHBIX CUCTEMAX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUSl JIOTUYECKUX BBIPAKEHUH,
UCTOJB3Ysl 3aKOHBI anreOpbl JIOTHUKHU; ONpPENesaTh KpaT4alliuid MmyTh BO
B3BEIIEHHOM Trpade M KOJMYECTBO MyTell MEXIy BepIIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYEeCcKoro rpada




Ymemo

2.1

22

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIN st
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMIOJHATh AQHAJINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIMPOBAHUS;
OLICHUBAaTh aJEKBATHOCTh MOJEIHU MOJEIUPYEMOMY OOBEKTY WIH

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOAEITUPOBAHUS B HATJISIIHOM BUIE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 33/ladll  aHAU3a JaHHBIX
(mporHo3upoBaHUEe, KJaccupukanus, KJIaCTepH3alHs, aHau3
OTKJIOHCHUH); TIOHUMATh IOCIIEAOBATEILHOCTh PEIICHHS 33Jad aHain3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA M OLICHKA KAaueCTBa JaHHBIX,
BRIOOp ¥ (WJM) TIOCTPOCHHE MOJCIH, TNPeoOpa3oBaHUE IAHHBIX,

BU3yaJIn3allMd JaHHBIX, HHTCPHOPCTAlUA PE3YJIbTATOB

23

24

YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpadUIeCKUX
Y 3BYKOBBIX JIaHHBIX IIPY 3aJJaHHBIX [IapaMeTpax AUCKPETU3alnU. Y MEHHE
OIPENEIATh CPEOHIO CKOpPOCTb IIE€peladd  JaHHBIX, OLIEHHUBATh
U3MEHEHHE BpEMEHHU Iepelauyd Ipu HU3MEHEHHH HH()OPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CTpouTh KO, OOECIEeUMBAIOLIUMN HAUMEHBUIYIO BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PEUNICHWH 3a7ad CBOMCTBA IMO3UIIMOHHOU
3allMCH YHUCEJI, aITOPUTMblI MOCTPOCHUS 3allMCH YHUCIA B TMO3UIHUOHHOW
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCia I10
CTPOKE, COZEpKalllell 3aluch 3TOT0 4YHUCia B MO3ULMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHMEM;  YMEHHUE  BBIIOJHSATH

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

2.6

2.7

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

COACPKAIICTO MIEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

YMeHue pemath ajiropuTMUYECKUE 3aJaud, CBSI3aHHBIE C AaHATHU30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO MYTH MEXIy BEPIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3IMYHBIX IyTSH MEXTy BepITHHAMHU

OPUCHTHUPOBAHHOI'O AIUKIIMICCKOTO rpa(ba)

2.8

YMeHHe UCTIOIh30BaTh JIEPEBhS MPH aHAIN3E W MTOCTPOSHUU KOJOB | IS
MpeCTaBlICHUsT apu(METHUYECKUX BBIPAKCHHUM, TPH pPEIICHUU 3a71ad
MOMCKA M COPTUPOBKH; YMEHHUE CTPOUTH AEPEBO WIPHI MO 3aJaHHOMY
IropuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUIPHIIIHYIO CTPATETHIO

UTPBI




2.9

2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIOJIB30BAHUCM T3.6HI/II_[
TPACCUPOBKU,; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCPA PE3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIMINWX HUKJIbI, BETBIICHUA U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX JaHHBIX

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 3aga4du

2.11

Brnanenue yHuUBEpCadbHBIM — S3BIKOM IPOTPAMMHUPOBAHUS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu o 6a30BBIX
TUTAX JAHHBIX M CTPYKTypax HJaHHBIX; YMEHHE HCIOIb30BaTh OCHOBHBIE
VOPaBJSIIOLIME  KOHCTPYKIIMM;  YMEHHE  OCYIISCTBJISATh  aHAIIU3
MPEIUIOKEHHOW ~ MPOTPaMMBI:  ONPENENISITh  PE3YyJbTaThl  PaOOTHI
MPOrpaMMBbl TP 3a/IaHHBIX HCXOJHBIX JAaHHBIX; ONPEAENATh, MPH KaKUX
UCXOJHBIX JIaHHBIX BO3MOXXHO TIOJNyYE€HUE YKa3aHHBIX pPE3yJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT NPHBECTH K OIMUOKe B paboTte
nporpamMmbl;  (OpMyNIHpOBaTH  MPEMIOKEHUS MO  YJIYYIICHUIO

MMpOorpaMMHOIo Koia

2.12

2.13

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUIsl U3Y4YEHHUS  SI3bIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 0OPaOOTKH YHCEI, YUCIOBBIX MOCIEI0BATEIbHOCTEH
M MacCHBOB: IIpEJCTaBJI€HME uYucClIa B BHUJIE Habopa HPOCTBIX
COMHOXMHTEJNEH; HaxX0XJIeHHE MaKCUMalbHOW (MHUHUMaJIbHOM) LUdpHI
HaTypaJIbHOTO YHCJa, 3alIUCAHHOTO B CUCTEME CUUCIIEHHS C OCHOBaHHUEM,
He mnpeBblmaonM 10; BbluuclieHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIIEMEHTOB MacchBa WJIM YHCJIOBOM MOCIEA0BATENbHOCTH (CYMMBI,
IIPOU3BENECHUS  CPEAHEro  apu(@MeTHYecKOro, MHUHUMAIbHOIO H
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMUYECTBA JJIEMEHTOB, YAOBIETBOPSIOLINX
3aJJaHHOMY YCIIOBHIO); COPTHUPOBKY DJIEMEHTOB MAacCHBa; YMEHHE
UCIIOJIb30BaTh B MpOrpaMMax JaHHbIE pPa3IMYHBIX THUIOB C YYETOM
OrpaHMYEHUN Ha JMANa30H MX BO3MOJKHBIX 3HAUYEHUH, NPUMEHATH IPH
pELIEHNN 3a7a4 CTPYKTYpPbl JAHHBIX (CIUCKH, CIOBAapH, CTEKH, OYEPEH,
JIEpEeBbs1); MPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbIE MOANPOTrPaMMBbI IS
00pabOTKM YUCIIOBBIX JAaHHBIX M CUMBOJIBHBIX CTPOK; MCIOJIb30BaTh MpU
pa3paboTke MmporpamMm OHOIMOTEKH MOANPOrPaMM; YMEHHE HCII0JIb30BaTh

CpeacCTBa OTJIAAKHU IPOrpaMM B CpCIC IMPOrpaMMHUPOBaAHUA

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

npecTaBieHus U 00paOOTKH JAaHHBIX (BKJIOYas BBIOOP ONTHMAIBHOTO




peleHus, moadop JMHUM TPEHJA, pPEeIlIeHUE 33a/1ad IPOTHO3HPOBAHUSA);
YMEHHE HCIOJb30BaTh TAOIWYHbIE (pENAUOHHBIE) 0a3bl JTaHHBIX H

CIIPpaBOYHBIC CUCTECMBI

2.14

YMeHue OpraHu30BBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHM(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
ITO 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

[IpyHUMIIBI MOCTPOEHMS WU anapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEil.
CereBbie mnpotokonbl. Cerb HWurepHer. Appecamus B cetu HHTepHer.
[Ipotokomnsr creka TCP/IP. Cucrema nomennsix umeéH. Paznenenue IP-cetu Ha

IIoACETHU 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 mepenaud  JaHHBIX. 3aBUCHUMOCTh  BPEMEHM  IepeJayd  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHaIa CBSI3U

HIudpoBanue aanHpix. CUMMeTpUYHble U HecuMMeTpuuHble mHGpsl. [ndps
npocroit 3amensl. [Hudp Lezaps. udp Bukenepa. Anroputm mmdppoBaHus
RSA

1.6

2.1

Kozpl, nmo3Bossitonive 00HapyXUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenaye 1aHHbIX. PaccrostHne Xammunra. KonupoBaHue ¢ MOBTOpEHUEM OUTOB.

Konsr XsMmMuHTa
Teopetuueckrue 0CHOBBI HHPOPMATUKHI

JlBonuHoe  KoaupoBaHue.  PaBHOMepHBIE W HEPAaBHOMEDHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alIMCAaHHBIX C ITOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
VYcenoue ®ano. IlocTpoeHne OHO3HAYHO EKOAMPYEMBIX KOJOB C MOMOUIBIO

nepeBa

2.2

2.3

Teopernueckue mnmoaAXoAbl K OIEHKE KojiudecTBa HHGopmauuu. EauHuIb
U3MEpeHusi KonuuecTBa HHGpopManMu. AJaBUTHBIA TOAXOJ K OICHKe
KonuyectBa HMH(pOpManuu. 3aKoH aJIUTUBHOCTH HH(opmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

Cucrembr cumucienus. Pa3BépHyras 3amuch IeNbIX U JIPOOHBIX YHCEN B
MO3UIIMOHHOM cHucTeMe cunciaeHusa. CBoicTBa ITO3WIIMOHHOM 3alWiCH YHCHa:
KOJIMYECTBO IU(p B 3aNUCH, MPU3HAK JICTUMOCTH YUCIIAa HA OCHOBAHUE CHUCTEMBI
CUMCIICHUsI. AJITOPUTM NIEPEBOJIA 1IEJIOT0 Yncia U3 P-uuHOM cucTeMbl CUMCIICHUS

B JICCATUYHYIO. ANTOPUTM TepeBoja KOHEUHOH P-muHON npo0u B AECATHUHYIO.
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2.5

AJropuT™M MepeBoJa LENOTr0 Yucia U3 JACCITUYHOW CHCTeMbl cuucieHus B P-
nunyro. IlepeBox KoHewHOH pecsaTHuHOW Jpobu B P-munyro. JIBowuHas,
BOCBMEpUYHAs M IIECTHAAIATEPUYHAS CUCTEMbI CUYUCIICHUS, CBSI3b MEXKITY HUMHU.
Apudmernueckue ornepanuy B MO3UIIMOHHBIX CHCTEMaX CUMCIICHHS

TponuHas ypaBHOBEIICHHAS CHCTEMa CUUCIICHUS. J|BONYHO-/IeCITHYHAS 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 nzobpaxenuii. OueHka HHPOPMAIUOHHOTO 00BEMA TpaduUecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U FJIY6I/IH€ KOOAWPpOBaHUA LBETA. HBGTOBBIG
monenu. KomupoBanue 3Byka. OneHka HH(pOPMAlMOHHOIO 0O0bEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PASPAAHOCTH KOAUPOBAHUS

Anrebpa noruku. [loHsTne BbIcKa3biBaHMs. Bpicka3biBaTenbHbIE  (HOPMBI
(npenukatel). KBaHTOpHI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlornueckue ToxxaecTBa. Jlornyeckue onepanuy 1 onepanyuy HaJ MHOKECTBAMM.
3aKkoHBl anreOpsl JIOTMKH. OKBHUBAJIECHTHBbIE IPEeoOpa3oBaHUs JIOIMUYECKUX
BBIpa)KCHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

Jlormueckue (QyHKIUU. 3aBUCHUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTMUECKUX
(GyHKIUH OT KOJTMYECTBAa apryMEHTOB.

Kanonnueckue opMbl TOTHYECKUX BBIPaKEHHUH

COBepI_HeHHBIe JAU3BIOHKTHUBHBIC  KOHBKOHKTHBHBIC HOPMAJILHBIC (bOpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6m/1ue HCTUHHOCTHU

Jlornueckue »sIeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoeHne cxeM Ha JOTMYECKUX 3JEMEHTax Mo
3aIaHHOMY JIOTHYE€CKOMY BBIPQKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mogenu u wmopenupoBanue. llenn MopenupoBaHus. AIEKBaATHOCTb MOJIEIH
MOJIETTUPYEMOMY OOBEKTY WM mporeccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[IpencraBienue pe3ynbTaToOB MOJACTUPOBAHUS B BUAE, YAIOOHOM JIJIsl BOCTIPUSATHUS

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

[IpencraBnenue 1enbIX 4YHCEd B MaMATH KommbioTepa. OrpaHMYeHHOCTb
Juarna3oHa 4Yuced MpH OrpaHMYEHUM KojudecTBa paspsanoB. llepenosinenue
paspsHOl ceTkH. be33HakoBbIe U 3HAKOBBIC JIaHHBIE. 3HAKOBBINA OWT. JIBOMYHBIN
JOTIOJTHUTENBHBIN KOJ OTPUIATEIbHBIX YHCEIL.

[ToGutoBble jorMueckue onepanuu. Jlorndeckuii, apupMeTHUeCKUil u

nukmnueckuit  casurd. IlludpoBanne ¢ moOMOIIBIO MOOMTOBOW  OIepauu




2.12

2.13

2.14

«uckinouaromiee I

IIpencraBieHue BEIECTBEHHBIX YMCEN B NIaMATU KOMIIbIOTEpa. 3Hadalasi 4acTh
U NOopsAoK uMcia. Jluama3oH 3Ha4eHMM BeHIECTBEHHBIX uucen. [IpoGiembl
XPAHECHUS BEIIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsaoB. BeinonHeHue omnepanuii ¢ BEIIECTBEHHBIMHM YWCIIAMH, HAKOIUICHHE

omnoOoK IIpU BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTH. PemieHnue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTHUMAJIBHOTO IMYyTH MEXIY BepIIMHaMU Trpada, ompeaeneHue KOJIUYECTBA
pa3IMYHBIX MyT€H MEXIy BEPIIMHAMH OPUEHTUPOBAHHOIO AIMKINYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma aepesa.
[IpencraBnenne apupMeTUYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHHe

rpaoB U 1epeBbEB IPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOIIET0 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. Brur PBIIIHBIC CTPATCTHUH

CpeI[CTBa HCKYCCTBCHHOTI'O HWHTCIIJIICKTA. I/II[CHTI/I(I)I/IKaLII/IH n IIOUCK
I/I306pa)I(GHI/II>'I, paciio3HaBaHuEC JIUII. Hcnons3oBanne MeTONOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa101u1/1x cucremax. Mcroap30BaHEe METOIOB HCKYCCTBECHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT 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 3aBUCUMOCTh OT pa3Mepa MCXOIHBIX JaHHbIX. OrleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHUAIBHON
cinoxHoctd. IlepebopHble anroputmbl. IlpuMepsl pa3IuYHBIX AITOPUTMOB

peICHUA OHHOﬁ 3a1a4u, KOTOPbIC UMCIOT Pa3JIMUHYIO CIIOKHOCTH

33

34

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
yIIpaBJIEHUS] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX anroputMmoB. OmpeneneHue

HUCXOJHBIX JaHHBIX, IPHU KOTOPLIX aJITOPUTM MOKCT J4aTh Tpe6yeMBII>i pe3yibTaTt

AJIFOpI/ITMLI O6pa6OTKI/I HaTypaJIbHBIX YHUCCII, 3allMCAHHBIX B IO3UIIHOHHBIX
CUCTEMAX CYHCIICHHA: p8.36I/IeHI/Ie 3allMCu 4YucCjlda Ha OTACJIbHBIC I_II/I(I)pBI,
HaXOXJICHUC CYMMBbI W IIPOU3BCIACHUIA III/I(l)p, HaXO0XKICHHUEC MaKCHMAaJIbHOM

(MUHUMATBLHOW ) IU(PHL.




[IpencraBnenue uyucna B BUjAe HaOopa IMPOCTBIX COMHOXKUTENIEH. AJTOPUTM
OBICTPOTO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIMaNa3oHe

C TIOMOIIIBIO ATITOPUTMA «penieTo IparocheHar

3.5

MHOFOpa3p5[,I[HBIe OeJIbIC Ynciia, 3aga4du I[J'IHHHOﬁ apI/I(i)MeTI/IKI/I

3.6

Azpik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl gaHHBIX:
L[EJIOYUCIICHHBIE, BEUICCTBEHHbIC, CHMBOJIbHBIC, JOrHYeckue. BerBieHus.
Cnoxusie ycinoBus. ksl ¢ ycnoBueM. L{UKIIbI 110 IEpeMEHHOM.

O0paboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble U JBOUYHBIC (HAIIIbL.
daitnoBsle mepeMeHHble ((aitioBbie ykazatenu). UteHue u3 ¢aiina. 3anmuch B
(aii.

Pazbuenue 3amaun Ha moa3anauun. [lognporpaMmer (TpotieAypsl U PYHKITHH).

Hcnonp3oBanne CTaHAAPTHON OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PexypcuBHbie mpouenaypsl u ¢yHKuuu. Vcmonp3oBaHue cTeka Uis

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 ypaBHEHHMi: MeToJ mepebopa, METOJ IOJOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCICHUE JIMH KPUBBIX. Bpramcnenue romanei ¢uryp c
MTOMOUIBIO0 YUCJIEHHBIX METOJIOB (METOJ NPSIMOYTOJIbHUKOB, METOJ Tpamerui).
ITouck makcumyma (MUHUMYMa) QYHKUMH OJHOW TEpEeMEHHOH MEeTOJ0M

ITOJIOBUHHOT'O ACJICHUSA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM  S3bIKa
MIPOrPaMMHUPOBAHUS JIJIsl 00paOOTKH CUMBOJIBHBIX CTPOK. ANITOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBAa IOSABJICHUH CHMBOJA B CTPOKE,
pazOueHre CTPOKM Ha CJIOBa IO MPOOEIbHBIM CHMBOJIAM, TOWCK TOJICTPOKHU
BHYTpU JaHHOW CTPOKH, 3aMEeHa HalJIEHHOW MOACTPOKU Ha APYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpOM aln(aBUTE, YIOBIETBOPSIOUINX 3aJaHHBIM

orpannuyeHusM. [IpeoOpazoBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIIENOBATEIBHOCTH  4Hcell. Brerunciaenne  0000IIEHHBIX
XapaKTePUCTHK JJICMEHTOB MacCHBa WJIH YHCJIOBOH IOCIEI0BATEIIHHOCTH
(CyMMBI, TpPOU3BEACHUS, CPEIHEr0 apu(PMETHYECKOr0, MUHUMAIBHOTO U
MaKCUMaJbHOTO DJJIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YIOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBI TIOWCK 33aJ]aHHOTO0 3HAYCHUS B MacCHBE.
AJNTOpPUTMBI PAa0OOTHI C JJIEMEHTAaMH MAacCHUBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTHPOBKA OJHOMEPHOTO MaccuBa. [IpocThie METONBI COPTUPOBKHU
(MeTox my3BIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBKkamu). CopTUPOBKA
cmusiaueM. brpicTtpas coptupoBka maccuBa (anroput™ QuickSort). J[BowuHBIi

IIOMCK B OTCOPTHPOBAHHOM MAaCCHBC




3.11

3.12

3.13

JIByMepHBIE MacCMBBI (MaTpulbl). ANTOpPUTMBI 00paOOTKH  JIBYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 3a/JaHHBIM
MpaBWJIaM, MOUCK 3JE€MEHTa B JBYMEPHOM MAacCCHBE, BBHIYHMCICHHE MaKCHUMyMa
(MUHMMYMa) U CyMMBI 3JIEMEHTOB JIByMEPHOI'O MacCHBa, [IEPECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

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

Crexku. AHaIM3 TPAaBWIBHOCTH CKOOOYHOTO  BBIpaXEHHA. Bwlumcienue

apu(METHYECKOTO BBIPaKEHUS, 3aIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepezu/l. Hcnons3oBanne oduepeaun IJisi BPEMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha rpadax. [locTpoeHrme MHHHMAIBHOTO OCTOBHOTO JIepeBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHUPOBaHHOro rpacda. KomuuecTBo pa3iavuHbIX
nyTell Mex 1y BepIIMHAMU OPUEHTHUPOBAHHOTO AlMKIMYECKOro Ipada. AIropurm
JlerkcTphl

JHepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOoMuYHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHBIEe anroputMbsl 006xona aepesa. Vcnonb3oBaHue creka u
ouepeau i 00xo/a AepeBa

JluHaMHUYecKoe IPOrpaMMHUPOBAHNE KaK METOJ PELIEHUS 33[a4 C COXPaHEHUEM
IIPOMEXYTOUHBIX PE3YyIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
[IPOrpaMMHUPOBAHHUS: BBIUUCIEHHE PEKYPCUBHBIX (DYHKIUH, MOACYET KOIMYECTBA

BAapuWaHTOB, 3ala4v ONITUMU3AlIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAIIN3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO TMOAXO/A.

Wukancynsauus, Haciae10BaHue, MoJIuMophu3m
WNHpopmannoHHbIE TEXHOIOTHH

Ananu3 nanHblX. OCHOBHBIE 3a/laud  aHaJIM3a JaHHBIX: MPOTHO3MPOBAHUE,
KjaccuuKkanus, KilacTepusanusi, aHaau3 oOTkJIOHeHHH. IlociemoBaTenbHOCTH
pereHus 3a/1ay aHaIu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KauecTBa JAaHHBIX, BBIOOp M (WMIM) TOCTPOEHHUE MOJETH, MpeodpazoBaHUE
JAHHBIX, BU3YyalW3allMsl JAHHBIX, UHTEpHpeTauus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEpHET-cepBUCH UIsi 0O0paOOTKHM M TIPE/CTABICHUS JaHHBIX.

Bonwmue nanasie. MammaHoe 00y4ueHue

4.2

AHanmM3 JaHHBIX C TIOMOIIBIO AJIEKTPOHHBIX TaOnHIl. BeruucieHue CyMMel,
cpemHero  apudMeTHyecKoro, HaubOonbliero  (HAaMMEHbBINEr0)  3HAYCHUS

nuamnasoHa. Beruncnenue kodpdunMeHTa KOPpENsaIuu JBYX PSJAOB JTaHHBIX.




[TocTtpoenne crombuaThIX, JTUHEWYATHIX W KPYroBbIX auarpamm. Iloctpoenue
rpadukoB ¢pyHkuuid. [lonGop nuHUYM TpeHAa, pelieHre 3a1a4 IPOrHO3UPOBAHHUS.

Pemenue 3aaa4 OITUMH3allH C ITIOMOIIBIO 3JICKTPOHHBIX Ta6JII/II_[

4.3

Juckperusanusi 0pud  MaTeMaTHYECKOM  MOJCIUPOBAHUU  HENPEPHIBHBIX
mpoueccoB. MojenupoBanue JBIKEHUs. MojearupoBaHue OHOJIOTHYECKUX
cucteM. MaremMaruueckue MOJAEIU B  OKOHOMHUKE. BbIuMciIuTeIbHbIE
SKCIIEPUMEHTHI ¢ MojensaMmu. OO0paboTka pe3ynbTaToB HSKCIepuMeHTa. Metof
HaUMEHBIIMX KBaApaToB. OIEHKA YHUCIOBBIX MapaMeTPOB MOJEIUPYEMbBIX
00BEKTOB M TMpoleccoB. BoccTaHoBiIeHHE 3aBUCHUMOCTEH IO pe3yibTaTam

JKCIIEPUMEHTA

4.4

4.5

4.6

BepositHOCTHBIE MOJEIIN. Meronsl Momnte-Kapio. NmMurannonHoe

MOICIINPOBAHUC. CucremMbl MacCOBOI'O O6CJ'Iy>KI/IBaHI/I$I

Tabnuunble (pensiroHHbIe) 0a3bl JTaHHBIX. TabnuIa — mpeIcTaBIeHue CBEACHUI
00 ommoThnHEBIX oOBekTax. [lone, 3amucek. Kirou tabmunel. Pabora ¢ rotoBoi
6a30i naHHbIX. 3anosHeHue 0a3bl AaHHBIX. Ilouck, copTupoBka M (uIbTpanus
JTaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl ¢ IapaMeTpaMu.
BeruuciisieMsle 1os1s B 3ampocax.

MHuorota0iauunble 0a3bl JaHHBIX. TUIBI cBsI3el Mexay Tabnuuamu. BHemHui
kito4. LlenmoctHoCTh 6a3bl TaHHBIX. 3aMTPOCHl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX
TexctoBbiii mpoueccop. CpencrtBa MMOMCKa U aBTO3aMEHbl B TEKCTOBOM
nporeccope. CTpyKTyprupOBaHHBIE TEKCTOBBIE IOKyMEHTHI. CHOCKH, OTJIaBJICHUE.
[IpaBuna UUTHPOBAHUS MCTOYHUKOB U odopMiIeHUs Oubarorpapuueckux

CCBIJIIOK




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

Nudopmatuka 10-11xn1 U.I" Cemakun, E.K Xennep, T.1O Illenna

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

[IpakTKym

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Kommberorep
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