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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no uHpopmaruke (yriayOnEéHHBIA YpOBEHb) HA YPOBHE CPEIIHETO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHMU K pe3yJbTaTam
OCBOGHHUSI OCHOBHOW  0Opa3oBaTeNbHOM  MPOrpPaMMbl  CPEAHETO0  OOMIETO
obpazoBanusi, npencraBieHHbix B @I'OC COO, a Takxke QenepanbHOil paboueit
IpOTrpaMMbl BOCITUTAHUSI.

[lporpamma 1o wuHpopMaTHKe AaéT TMPEACTaBICHHWE O LENAX, oOmei
CTpaTeruu OOYYeHHs, BOCIHUTAHUS M Pa3BUTUS OOydYaAIOUIMXCS CpPEACTBaMHU
yuebHoro mpeamera «UHdopmaruka» Ha yriyOnEHHOM ypOBHE, YCTaHABIIMBAET
00s13aTeIbHOE pEeIMETHOE coJiep>KaHue, npeaycMaTpUBacT ero
CTPYKTYpHUPOBaHUE IO pa3/ieiaM M TeMaM Kypca, ONpeAemsieT paciupe/esieHHe ero
1o kinaccaM (rogam H3yudeHus), 1a€T NPUMEPHOE paclpe/esieHne yueOHbIX 4acoB
M0 TEMAaTUYECKUM pasfenaM Kypca U PEKOMEHIyeMmylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢  y4€TOM  MEXKMNPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.

[TporpamMma 1o nHpOpMaATHKE ONpPEAEIIeT KOIUUECTBEHHbIE U KaUeCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa IJs KaXI0TO rojia U3yuyeHus, B TOM YHUCIIe
JUISL COEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuJaromuxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
roCy/1lapCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no undopmaruke siBiasercs
OCHOBOM JJIi COCTABJIEHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Yy4eOHUKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATUKM KaK HAyYHOW JWUCUUIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMATU3alMA UHPOPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE = 00IacT  TpuUMeHeHUs  WHPOPMATHUKH, TPEKIE  BCETO
nHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COITUANBHYIO chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HWHPOPMATUKM ©  UHPOPMALMOHHOM
JeSITEIbHOCTH.

Kypc uHdopmatuku ajis ypoBHsSI CpeIHEro 0OIIero o0pa3zoBaHUs SBIAETCS
3aBEpIIAIONIMM JTarlOM HEMPEpPHIBHOW TMOATOTOBKH OOydYaromuUXcsi B 00JacTh
uHGOPMATUKU U HH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHI, Omupaercs
Ha CoJIep)KaHue Kypca WH()OPMATHUKUA YPOBHS OCHOBHOTO OOIETO 0Opa3oBaHHS U
ONMBIT  TIOCTOSIHHOTO  TMpUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHH, Ha€T TEOPETHUECKOE OCMBICICHHE, WHTEPIPETalui0 U 0000IIeHNE
3TOTO OTIBITA.



PesynbraThl  yrayOaeHHOTO ypOBHS HM3y4YeHHS y4eOHOTro mpeaMmera
«Madopmatukay OpPHEHTHPOBAHBI Ha TIOJYYCHHE KOMIETECHTHOCTECH IS
nocJyeaytomiei npodeccuoHaaIbHON neaTenbHOCTH. OHM BKITIOUYAIOT B CEOS:

OBJIaJICHUE KJIIOYEBBIMH TOHSITHUSAMU U 3aKOHOMEPHOCTSIMHU, PACIiO3HABAHHE
COOTBETCTBYIOIIIMX WM  TPU3HAKOB UM  B3aUMOCBSI3€H,  CIOCOOHOCTh
JIEMOHCTPUPOBATH PA3JIMUHbIC TOAXO/IbI K U3YUECHHIO SBJICHUM;

YMEHHE pelniaTh THUIOBBIE MPAKTUYECKHUE U TEOPETUYECKUE 3ajauu,
XapaKTepHbIE ISl UCTIOJIB30BaHM METO/IOB U HHCTPYMEHTApHs JaHHOTO Y4eOHOTO
npeaMeTa;

HaJIM4Me TPEJCTAaBICHUN O JaHHOM Y4eOHOM IMpeAMeTe Kak IIEJOCTHOM
TeOpuH (COBOKYITHOCTH TEOPHii), OCHOBHBIX CBS3SX CO CMEKHBIMH O0OJIACTIMU
3HAHUM.

B pamkax yriny0ia€HHOTo ypoBHSI u3yueHus MH(OpMATHKUA 00ecreuynBaeTCs
1eJICHANPABJICHHAs] TIOJIFOTOBKA OOYYarONIMXCsS K MPOJIOJDKEHUIO 00pa3oBaHUS B
OpraHu3alnusax  nOpodeccuoHadbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBSA3AHHBIM C IU(PPOBBIMH TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIMHHOE OOy4YeHHUE, TMPOMBINIJICHHBIM WHTEPHET BEIIeH, HCKYCCTBEHHbIN
WHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAaHTOBBIC
TEXHOJIOTUU, CHUCTEMbI PaCIpe/eIEHHOTO peecTpa, TEXHOJOTMU BHUPTYyaJbHOM U
JIOIIOJTHEHHOM pPeaIbHOCTEM.

OcHoBHasi 1enb u3ydeHusi yuyeOHoro mnpeamera «WUudopmatuka» Ha
yriyONEHHOM  ypOBHE CpeaHero oOmiero oOpa3oBaHus — OOECIeUYEeHHE
JaTbHEUIIEeT0 Pa3BUTHS WH(MOPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocs, ero
TOTOBHOCTH K JKM3HU B YCJIOBUSIX pa3BUBAIOLIErocsi HHHOPMAIIMOHHOTO O0IIeCTBa
M BO3paCTallleil KOHKYPEHUMHU Ha phIHKE Tpylaa. B CBA3M C 3TUM H3y4ye€HUE
uHpopmatuku B 10—11 kimaccax g0IKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHUMAaHUU POJU
uHpopmatrku, HUHPOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

chOpPMHPOBAHHOCTh YMEHHMM pa3iaudarh (akThl U OILEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh UX CBSI3b C KPUTEPUSMH OIEHUBAHUA U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, IPOBEPATH HA TOCTOBEPHOCTD U
00001maTh nHpopMaIuio;

cOPMHPOBAHHOCTh  MPEJCTABICHUNH O  BIUSHUU  WHGOPMAIIMOHHBIX
TEXHOJIOTWM Ha HW3Hb 4YeJOBEKa B OOIIECTBE, IMOHUMAHWE COIMAIBHOTO,
SKOHOMMYECKOTO, TMOJIUTHYECKOT0, KYJIbTYpPHOIO, HOPUIUYECKOr0, MPHUPOIHOTO,



HPrOHOMHUYECKOTO,  MEIUIMHCKOTO U (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

NPUHATHE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(OPMAIMOHHBIX TEXHOJIOTUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBJICUEHHBIX B CO3IAHUE U MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paCIpOCTpaHeHre HH(OpMAIUY;

CO3/IaHHE YCIIOBUH JUIS Pa3BUTHS HABBIKOB y4e€OHOMW, MPOEKTHOH, Hay4yHO-
UCCJIEI0OBATENECKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMKM OOYYarOIUXCS K
CaMOpPa3BUTHIO.

B conepxxanuu ydeOHoro mpeamera «MHdopmaThka» BBIICIAIOTCS YETHIPE
TEMAaTUYECKHUX pa3iena.

Pasznen «Llu¢gpoBasi rpamMoTHOCTH» NOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIBIOTEPOB M JAPYTUX SJIEMEHTOB LHU(POBOTO  OKPYKEHHs, BKIOYas
KOMIIBIOTEPHBIE CETH, UCIOJIb30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu VIHTepHET W WCIOJIb30BAHHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermyeckue OCHOBbI HH(pOPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIA anmapaT WH()OPMATUKH, BOIPOCH KOJIUPOBAHUS HWH(MOpMALUH,
U3MEpeHUs] MHPOPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI alIreOpbl JIOTMKU U
KOMIIBIOTEPHOI'0 MOJEINPOBAHHUS.

Pasznen «Aaropurmsl M NPOrpaMMHMPOBAHME)» HAIPABICH HA PAa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHMS, pa3pa00TKy aJITOPUTMOB U OLIEHKY MX CJIOKHOCTH,
dbopMHpOBaHHE HABBIKOB pEaIM3allMU MPOrPaMM Ha SI3bIKaxX MPOrpaMMHUPOBAHUS
BBICOKOTI'O YPOBHSI.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMM»  IOCBAIIEH  BOIIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaJTu30BAHHBIX B MPUKIAIHBIX
IIPOTPAMMHBIX ITPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJIE B 3aJa4ax aHaIU3a
JAaHHBIX, UCMOJb30BAaHUIO 0a3 JaHHBIX U JJIEKTPOHHBIX TaOJULl JJs peIIeHHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénHoMm nanee coaepxanHuu ydeOHoro npeamera «ubopmaTrkay
KYPCHBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOIAT B
00s3aTEeNbHYI0 TPOrpaMMy OOyUEHHsI, HO MOTYT ObITh NMPEIOAKEHBI I U3yUYECHHUS
OTJEJIbHBIM MOTUBHUPOBAHHBIM U CITIOCOOHBIM 00YYarOIIUMCH.

VYrinyOnéHHbli ypoOBEHb U3Yy4YE€HHUS WH(POPMATUKM pPEKOMEHAyeTcs IUis
TEXHOJIOTUYECKOr0  MpOQuisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
nHpoOpMaIIMOHHYIO c(epbl eATeNbHOCTH. YTIYyOJEHHBIM YpPOBEHb H3YyUYEHUS
nH(pOpMaTHKU 00ECIIEYMBACT: MOATOTOBKY OOYYaIOIIUXCsl, OPUCHTHPOBAHHBIX Ha
CHELMAILHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHMM M HHXKEHEpPHbIE
CIELHUAIBHOCTH, y4YacTHE B INPOEKTHOM M HCCIEIOBATEIIBCKON NESITEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPAaBICHUSIMU OTpacid HMHGOPMAIIMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MTOJATOTOBKY K YYaCTHIO B OJIUMITHA/IAX U Cllaye
EnuHoro rocyapcTBEHHOTO 3K3aMeHa 1Mo HH()OpMaTHKE.

[TocnemoBaTeTbHOCTh M3YYEHHUS TEM B Tpeaerax OJHOTO Trojaa OOyYeHHs
MOXXET OBITh HM3MCHEHA II0 YCMOTPCHHMIO YYHMTENIS NpPH IIOJTOTOBKE paboucit
IIPOrPaMMBI U TIOYPOYHOT'O TIJITAHUPOBAHMSL.

OO1ee ynCIIO YacoB, pEKOMEH0BAHHBIX ISl U3YYeHUS UHPOPMATHKU — 272
yaca: B 10 ximacce — 136 yacoB (4 4aca B Heneno), B 11 kimacce — 136 vacoB (4 gaca
B HEJICITIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

HugposBassi rpaMOTHOCTH

TpeGoBaHusi TEXHUKM OE€30MAaCHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMU ITU(DPOBOTO OKPYKEHUS.

[IpuHIUIIBEI paOOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  IPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMHU C
OMOIIbI0 IKUH. KOHTpOJIepbl BHEMIHUX YCTPOUCTB. [IpsAMOi JOCTYN K MaMsITH.

OCHOBHBIE ~ TEHACHUMHA  PA3BUTHUS KOMIIBIOTEPHBIX ~ TE€XHOJOTHM.
[TapaitenbHbIe BBIYHCIICHUS. MHoromnpouneccopHsie CUCTEMBI.
CynepkoMmnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHHUKALTUSX. BcrpoenHnblie KOMITBEOTEPBL. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIC TPOU3BOJICTBA.

[IporpammHoe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUCTeM. Bubl
nporpaMMHOro obecrnedyeHuss U UX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoHcTB. [lapamienbHoe mporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrneueHue. OTEpalMOHHBIE CUCTEMBI. Y THUIJIMTHI.
HpaiiBeppl  ycTpoucTtB. MHCTausiuuss W JEUMHCTAULALUSA  [POrPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (ailjioB B
nosiroBpeMeHHoi namsatu. [llabmons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecniedenue. JInneH3npoBanmue MpPOrpaMMHOTO 00eCTICUCHHUSI
u uudpoBeix pecypcoB. Ilpompuerapuoe u cBOOOAHOE MPOrpaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE UCIIOIb30BaHUE MTPOTPAMMHOTO
obecrieueHuss U 1UPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOATeNnbCTBOM Poccuiickorn @enepaniny 3a HENPABOMEPHOE HCHOJIb30BaHUE
MIPOTPaMMHOT0 oOecTieueHus U IU(PPOBBIX PECYPCOB.

[IpUHIUIIBI IOCTPOCHUS W anmnapaTHbIEe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBbie nporokoabl. Cete UHTEpHET. Anpecanns B cetu MaTepHeT. 1IpoToKoIIbI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetw ¢ moMomipl0 Macok nojacereid. CereBoe
agMuHUCTpUpoBaHue. [lojlyyeHne HaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHXKECHUS
MAKETOB.

Buner  nmestenbHoctn B cetu  HaTepHer. CepBuchl  MHTepHerTa.
['eonndopmaImoHHbie CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWJIBHBIX TEIe(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMArHuCTpajeii), MHTEPHET-TOPTOBIISL, OpOHUPOBAHUE OUIIETOB ¥ TOCTHHUII.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEPBUCHI U yciyrd. ColuaibHbIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBWiia MOBeleHUs B KubOepmpocrpaHcTBe. [Ipobiema momiMHHOCTH
nosyuyeHHO nHpopmanuu. OTKpBITEIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE M SKOHOMHUYECKHE YTpO3bl, CBA3AHHBIC C HCIOJIb30BAaHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJorui. OO1ue mpodeMbl 3aluThl
uHdpopmanuu 1 uHbopmanmoHHoW  Oe3omacHocTH. CpeacTBa  3alUTHI
uH(pOpMAIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
nHQOpPMAITMOHHBIX  cHucTeMax. lIpaBoBoe obecmeuenne WHOOPMAITMOHHON
0€30IacHOCTH.

[IpenoTBpanieHue HECAHKIIMOHUPOBAHHOTO aocTtyna K - JUYHOU
KOH(DUIeHIaNBbHON HHPOpPMAIIUK, XpaHSIIEHCsS Ha MEePCOHATILHOM KOMIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOE mporpaMMHOe 00ecreyeHrue u CrocoObl
OOpbObI ¢ HUM. AHTUBUPYCHBIE MporpaMmbl. OpraHu3zanus JUYHOTO apXHUBa
uH(popmanuu. PezepBHoe konupoBanue. [TaposbHas 3anmTa apxusa.

[udpoBanne nanHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIHQPHIL.
[udper npoctoii 3amensl. [ludp Lezaps. [udp Buxenepa. Anroputm
mgpoBanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHUKH

Nudopmarnus, nanusie u 3HaHus. MHdopmanmonHsie mpoIeccsl B MPUPOJIE,
TEXHUKE U 00IIIeCTBE.

HempepbiBHBIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBL. HeobxoammocTh
JUCKpeTU3aluu UHGOpMAaIMY, MNpPEeIHA3HAUYCHHOW MJIsi XpaHEHUs, Nepeiadyd u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJbI.
JlexoaupoBaHue COOOIIEHMI, 3aITMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. IlocTpoeHne OMHO3HAYHO AEKOJUPYEMBIX KOJIOB C IMOMOIIBIO
nepeBa. Enunuilel uaMepenus: koaudectBa uHbopmanuu. ApaBUTHBIA MOJIXOA K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumcienus. Pa3BépHyTasi 3amuch UENBIX W APOOHBIX YHCEN B
MO3UIIMOHHON cucTemMe cuucieHusi. CBOMCTBa MO3UIIMOHHOW 3aluCH YuUCa:
KOJIMYECTBO IU(P B 3aMUCH, NMPU3HAK JEIMMOCTH YHCIia HA OCHOBAHHUE CUCTEMBbI
CUHMCJICHUS. AJITOPUTM TI€pEBO/Ia 1EJIOr0 Ynciia U3 P-u4HOM CUCTEMBbI CUMCIICHUS B
JECATUYHYI0. AJTOPUTM TMeEpeBOJa KOHEUHOW P-wvHON npodu B JECATHYHYIO.
AJITOpUTM TIEpEBOJIa LIEJIOTO YHUCIa U3 JECATUYHOW CUCTEMBI CUUCIEHUs B P-
nuyHyro. IlepeBox KoHe4YHOU pAecaTUYHOW Jnpodu B P-wunyro. J[BowuHas,
BOCbMEpPHUYHAS M MIECTHAIATEPUYHAS] CUCTEMBbI CUMCIICHHS, CBSI3b MEXIY HUMH.



Apudmernueckre ornepanydd B TO3UIIMOHHBIX CHUCTEMAaxX CUHCIEHUsA. TpondHas
YPAaBHOBEIIEHHAS] CUCTEMA CUUCIEHUS. JIBOMUHO-IECITUYHAS CUCTEMA CUUCIICHUS.

KoaupoBanune texctoB. KommpoBka ASCII. OnnoOaliTHBIE KOTUPOBKH.
Crangapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIEHUH.

KogupoBanne  mzo0Opaxkenuit. OueHka uHQOpMAMOHHOTO  00BEMa
rpaU4IeCKuX TaHHBIX MMPY 3aIaHHBIX pa3penieHUuH U TITyOnHe KOIUPOBaHUS I[BETA.
[IBetoBbie MOnenu. BekTtopHoe komupoBaHue. Dopmarbl rpaduyeckux (aityios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMALIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IIPU 33JaHHBIX YaCTOTE AUCKPETU3ALNH U Pa3psAAHOCTH KOJUPOBAHUS.

Anrebpa noruku. [loHsiTHe BBICKa3bIBaHUWSA. BbICKa3biBaTeNnbHBIE (OPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omneparu. TaOnuUIBl MCTUHHOCTH. Jlornueckue BBIpAXKEHUS.
Jlornueckne TtoxkaecTtBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbl aireOpbl JOTMKHA. OKBUBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHui. Jlornueckue ypaBHEHHS U CUCTEMBI YPABHEHHUIA.

Jlornyeckue GyHKUIUUA. 3aBUCUMOCTb KOJIMYECTBA BO3MOMKHBIX JIOTUYECKHUX
(GyHKIUN OT KOIMYEeCTBa apryMeHTOB. [1o1HbIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jormueckux  BbIpakeHHil.  CoBEpILIECHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHBHBIC HOpPMajbHbIE (OPMBI, QJITOPUTMBI KX
MOCTPOEHUS IO TaOJIUIE UICTUHHOCTH.

Jlornueckue »3y€MEHTHI B cocTaBe KomibioTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJJTaHHOMY JIOTHYECKOMY BBIPQXKEHHUIO. 3aMKCh JIOTMYECKOTO BBIPAXKEHUS 10
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKHCEN B MNaMATH KOMIbioTepa. OrpaHUYEHHOCTH
JMana3oHa 4Yucel MpU OrpaHUYEHHHM KOJudecTBa pas3psaoB. [lepenosHenue
pa3psiHON ceTKU. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J|BOMUYHBIN
JOTIOJTHUTENbHBINA KOJI OTPULATENBHBIX YHCEIL.

[TobutoBbie norumyeckue omnepamuu. Jlornmyeckuii, apupMeTUUECKHN W
nukinyeckuit  capurd. [lludpoBanue ¢ moMOIIBIO MOOUTOBOW — OmEparuu
«uckimoyaroniee NMJIN».

[IpencraBieHre BEHIECTBEHHBIX YHUCEN B MaMSATH KOMIIbIOTEpa. 3Havarias
4acTh W MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duce. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omepanuii ¢ BEIIECTBEHHBIMH YHUCJIAMH, HAKOIUJIEHUE
OIM1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PaObOThl MPOCTEHIINX aIrOpPUTMOB
YOPABJICHHUS HCIOIHUTEISIMU M BBIYMCIUATEIBHBIX alropurmoB. OrpeaeneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET JaTh TpeOyeMbli pe3yibTar.

Otanbl penieHus 3a4ad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpencTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismus u HUHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WuTerpupoBanHas cpeaa pa3paboTku. MeToapl  OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tadmul. Otnanounbiii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpammel. Todku octaHoBa. [IpocMOTp 3HaueHUN IEPEMEHHBIX.

SA3pik  mporpammupoBanust (Python, Java, C++, C#). Tumnbl ngaHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIBHBIE, JIOTMUECKHE. BeTBiieHus.
Cnoxsble ycnoBus. Ilukner ¢ ycimoBueM. [lUMKiIel 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  [UKJIOB. HBapuaHT ULHUKIIA.
CocraBneHue 1IUKIAa C HUCHOJIb30BAaHUEM 3apaHee OMNPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoKyMEHTHpPOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKLIMH JUJIS IIOJIB30BATEIIS.

Anroput™Mbl 00pabOTKH HATypaJIbHbIX YHCEN, 3allMCAaHHBIX B MO3UIMOHHBIX
CUCTEMAaX CYHUCJIEHMs: pa30MEeHHe 3alucu 4Yucia Ha OTAENbHblE LHUQPHI,
HAaXOXXJEHUE CYMMbl U TpOU3BelAEHUS ULU(Dp, HAXOKACHUE MaKCUMAIbHON
(MUHUMATBHON) TUDPHI.

HaxoaeHue Bcex MpOCTBIX YHMCEN B 33JlaHHOM auanasoHe. [Ipeacrasienue
yucia B BUJIe HA0Opa MPOCTHIX COMHOXKUTENEH. AJIITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIIUXcs B (paitnax. TekcToBble U TBOMUYHBIE (DailJIbI.
daitnoBbie TIepeMeHHBbIE ((aioBbie ykazaTtenu). Urenune u3 (aitna. 3anuck B
daii.

Pa3zouenue 3agaun Ha noazagaun. [logmporpammel (poueaypsl U GyHKIUN).
Pekypcus. PexkypcuBHble 00beKThl ((pakransl). PekypcuBHbIE Mpouenypbl Hu
¢bynkunu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAApTHOM OMOMMOTEKH s3bIKa MPOrPaMMHUPOBAHUS.
[Tonkmtouenne  OUONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENIEH.
MoaynpHBINA IPUHIAII IOCTPOEHUS IIPOTPAMM.

Yucnennsle MeToapl. TouHoe ©  TNPUOMIDKEHHOE pEIICHUS  3aJayM.
YucneHHble METOIbI PELLICHUS] YpaBHEHHI: MeTo1 nepebopa, METO MOJIOBUHHOTO
nenenus. [IpuOnmxkEéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BpIuncieHue momaaen
buryp ¢ NOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKUMHM OJIHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOT'O JIEJICHMUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYyHKIMU  sI3bIKa
POrpaMMUPOBaHUS AJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paObOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPU JAaHHOW CTPOKHM, 3aM€Ha HAWJECHHOW IOACTPOKH HA JAPYTYIO CTPOKY.
['eHepanis Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUMX 3aJlaHHBIM
orpanndeHusiM. [IpeobpazoBanue 4nciia B CHMBOJIBLHYIO CTPOKY U 0OpaTHO.

MaccuBbl W MOCHEAOBATENIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MacCHUBa WM YHCIOBOM MOCIIEI0BATEILHOCTH (CYMMBI,
MPOU3BENICHUS, CPEAHETO APUPMETHUYECKOTO, MUHUMAJIHLHOTO U MaKCHUMAaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO).
JInHEeNHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOT
nmy3bIpbKa, METOJ BbIOOpa, COPTHUpOBKA BCTaBKamu). COpPTUPOBKA CIHSHUEM.
beictpas coptupoBka MaccuBa (ainroputMm QuickSort). J[BOoMYHBI MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIByMepHbIe MaccuBBbl (MaTpUIlbl). AJTOPUTMBI OO0paOOTKHA JBYMEPHBIX
MacCCHBOB: 3aII0OJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA IO 33JlaHHBIM MIpaBUJIaM,
MOMCK AJIEMEHTA B IBYMEPHOM MacCHBE, BBIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 53JIEMEHTOB JBYMEPHOTO MacCHBa, IE€PECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpapun u rpammatukud. CpencrTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIE
nokymeHThl. CHoOcku, orjaBieHue. KomekTtuBHas paboTra ¢ JTIOKyYMEHTaMHU.
NHCTpyMEHTBI pElEeH3UPOBaHUS B TEKCTOBBIX Mpoueccopax. O0ayHble CEPBUCHI.
Henoas mnepenucka. Pedepar. IlpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmienust Oubnuorpaguueckux ccpuiok. OQopMieHue Crucka JIUTepaTyphbl.
3HAaKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TE€XHUYECKUE CpelcTBa BBOJA
TekcTa. Cnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MaTEMaTUYECKHUX
TEKCTOB.

AHnanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHalIW3a JAHHBIX: MPOTHO3UPOBAHUE,
Kaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [lociaenoBarenbHOCTH
perieHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYMCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHHE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyaJIM3allisl JAHHBIX, MHTEpIIpEeTalus pe3yiabTaToB. [Iporpammubie cpenctBa u



WHTEPHET-CEPBUCHI 11 00paOOTKM M TPEICTABICHUS JaHHBIX. bombie naHHbIe.
MamunHoe 00yuenue. HTemiekTyansHbli aHaIU3 TaHHbBIX.

AHaJIN3 JIaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaONUIl. BhluncieHne CymMBbl,
cpeaHero apudMeTHIeCKOro, HauooJIbIIETr0 (HAMMEHBIIIET0) 3HAUCHUS JTUara3oHa.
Brruncnenne koddduiimeHTa Koppessiiuud ABYX psAoB gaHHBIX. [loctpoenue
CTOJIOYATHIX, JMHEHYATBIX W KPYroBbIX jguarpamm. lloctpoenme rpadukos
byuxiuii. [Togbop auHUM TpeH A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucnenHoe perieHWe ypaBHEHHMH C IOMOIIBIO Toja0opa Iapamerpa.
OnTtuMmuzanms Kak NOMCK HAWJIYYIIEro pelieHus B 3aJaHHBIX yClaoBUsX. LleneBas
byHKIMs, orpaHudeHus. JIokaibHbIe U TJI00AJbHBIA MHUHHUMYMBI IICJIEBOM
bynkuuu. Pemenne 3amad onTUMHA3AIUIN C TIOMOIIBIO AJICKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernyeckue MOAXOAbI K OILEHKE KOJIM4ecTBa WHGOpMAIMU. 3aKoH
annutuBHOCTH MH(OpMmaruu. @opmyna Xaptiau. MHpopManus U BEpOSTHOCTb.
®opwmyna lllennona.

Anroputmel  cxkatusi JaHHbIXx. AsnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. ANTOpUTMBI CKATHSl JAHHBIX C MOTEPSMH. Y MEHBLICHUE
rIIyOuHBI KoupoBaHus 11Beta. OCHOBHBIE HUjen anroputmoB cxatus JPEG, MP3.

CkopocTh Mepelladyd JaHHBIX. 3aBUCHUMOCTb BPEMEHH II€peJayud  OT
MH(POPMAITMOHHOTO 00BbEMA JTAHHBIX U XapPAKTEPUCTUK KaHama CBs3U. [IpuunHbI
BO3HUKHOBEHHUs OMMUOOK TIpU Tiepenade JaHHbIX. KoJbl, TMO3BOJISIONINE
oOHapy>XUBaTh W HUCIPABJIATh OMIMOKH, BO3HUKAIONIME TPH Tepenaye JTaHHBIX.
Paccrosinne Xaommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoicucTBue. (CUCTEMHBIN
addekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mopenun u monenupoBanue. Llens mMopenmnpoBanuss. COOTBETCTBHE MOJEIH
MOJICIUPYEMOMY OOBEKTY WJIU TMPOIleCCy, Ieu MoaenupoBaHus. dDopmanuzarus
MPUKIIAIHBIX 3a]1a4.

[IpeacraBnenne pe3yabTaTOB MOJAEIUPOBAaHUS B BUAE, YIOOHOM IS
BOCIIpUATHS yeloBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbl, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBHbie MoHATHUS. Buapl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MATpUL CMEXKHOCTH, BECOBBIX MATpPUIL, CIIMCKOB CMEXHOCTH. PemeHune
AITOPUTMUYECKUX  3aJ1ad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJLHOTO TYyTH MEXJIy BepliMHaMu Tpada, ompeaesieHHue KOoJIUYeCcTBa
pPa3IMUHBIX MyTE€d MEXAy BEpPUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoOwl 00xoma mepena.
[IpencraBienne apuMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. J[uckpeTHble Urpbl
JIBYX UTPOKOB C MoJHOW mHpopManueid. [Toctpoenne nepesa nepedbopa BapuaHTOB,
OMKMCAHKWE CTPATErHH UTPhl B TAONIMUYHON (opme. BBIUrphHIIIHbIE U TPOUTPHILITHBIE
MO3UILINU. BBIUTPBILIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHI MAIIMHHOIO IMEPEBOAA U
pacnio3HaBaHus YCTHOW pedn. KorHuTHBHBIE cepBHUCHL. MmeHTH(]HKaAIUsS u TOUCK
U300paKEHUH, pacro3HaBaHHE T Camoo0byuatomuecs CUCTEMBI.
W cKyCCTBEHHBI MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosib30BaHHE METOJIOB
HCKYCCTBEHHOI'O MHTEJUIEKTa B oOydaromux cuctemax. lcnosb3oBaHue MeTo0B
MCKYCCTBEHHOI'O MHTEIIEKTa B poOoToTexHuke. MHTEepHeT Bemeil. IlepcnexkTuBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYAJIbHBIX cucTeM. HelipoHHbIE ceTu.

AJITOPUTMBI H IPOrPAMMHPOBaHUE

dopMmanuzanuss  HOHATHS — anropurma.  MammHa  TeropuHra — Kak
YHUBeEpCcaJIbHas MOZENb BeruncieHui. Tesuc Yépua—TwvropuHra.

OueHka CII0KHOCTH BbIUKCIEHUH. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
aMsITH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW  CIIOKHOCTH  aJIrOPUTMOB. AJTOPUTMBI IOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmbl. IlpuMepsl pa3iaMyHBIX —aITOPUTMOB
peneHns OJHOM 3a/1a4r, KOTOPBIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C TMOMOIIBID AJITOPUTMA
«peuiero IparocheHar.

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHON apu(pMeTHKY.

CnoBapu  (accolMaTUBHBIE MAaCCHUBBI, OTOOpaKEHHUS).  XOII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Creku. AHamM3 MPaBUIBHOCTA CKOOOYHOTO BBhIpaXEHUsS. BbluucieHue
apu(PMETUIECKOTO BBIPAKEHUS, 3aMTMCAHHOTO B MOCT(PUKCHOM (opMme.

Ouepenu. Mcnonp3oBaHue ouepenn Juisi BpEMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUIEHHOTO CBSA3HOTO HEOpUeHTHUpoBaHHOro rpada. KommdecTBo pazimyHbIX
nyTel MeXay BeplIIMHAMU OPUEHTHPOBAHHOIO allMKIMYECKOro rpada. AJroputm
JIeWKCTpHL.

[epeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOUUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue naepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepenu s 00xoaa JiepeBa.

JluHamMpuyeckoe INpOrpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXpPaHEHUEM MPOMEXYTOUYHBIX PE3YyJbTAaTOB. 3aJayd, PEIIAEMbIE C MOMOILBIO



JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX (DYHKIIMA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[TonsiTHEe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUUA. OOBEKTHI U
kiaccbl. CBOMCTBa UM METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynanus, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
noib3oBatens. Vcnoyib30BaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB A
MOCTPOEHUsI HHTEpdeEiica.

O630p  s3bIkOB  mporpammupoBanusi.  [lonsitue o  mapagurmax
IPOrpaMMUPOBAHMUS.

HNupopMmaniuoHHBIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: IOCTAaHOBKA
3aJaud, pa3paboTKa MOJENHM, TECTUPOBAHUE  MOJENH, KOMIBIOTEPHBIN
HKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOAEIUPOBAHUS.

Juckperusanuss NOpu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogaenupoBanue BHKEHHS. MojenupoBaHie  OHOJOTMYECKHUX
cUCTEM. MaremaTudyecKue  MOJEIM B JKOHOMHUKE.  BpluucnurenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJIbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccranoBineHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHocteie  momenu.  Metoasl Monte-Kapno.  MiMuranmonHoe
MoienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKMBaHMSL.

Tabnuunble (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBIX O0OBekTax. Iloje, 3amuch. Kimrou Tabmunel. Padora c
roToBOoil 0a30if JaHHBIX. 3amojHeHue Oa3bl JaHHBIX. [loMck, copTUpoBKa WH
¢GunbTpanys NaHHBIX. 3alpockl Ha BBIOOPKY JaHHBIX. 3alpocChl C MapaMeTpaMHu.
Brruncnsiembie nmosisi B 3arpocax.

MHuorotabnuunbie 0a3bl JaHHBIX. TUMBI CBSI3eM MexAy TaOaulamH.
Buemnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3am
JTAHHBIX.

NuTeprer-nnpuiioxkenus. IIoHaTre 0 cepBEpHON U KIMEHTCKOM YacTsAX CaWTa.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI S3bIKA
HTML wu kackamupix Ta0mun ctuiert (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xocTuHra. 3arpy3ka ¢ailioB Ha CaiT.

BBon m300pakeHui ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB U JPYTUX



ycTpoiictB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLHs — ILIBETA.
ObecuBeunBaHue IBETHBIX u300paxenuil. Perymsb. PabGora ¢ obmactamu.
OUIbTPHI.

MHuorocnoiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoW oOnactu. [lonroroBka mimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnass rpaduka. IlpumutuBbl. M3MeHeHue mOpsAaKa DSJIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI TOCTPOEHUST M PENAKTUPOBAHMS TPEXMEPHBIX  MOJEJEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHHE HWCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBnable TexHonoruu (3D-npunrepst). Ilondarue o BupTyaiabHOU
PEaIbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
MHO®OPMATUKE (YTJIYBJIEHHBINM YPOBEHB) HA YPOBHE CPE/JHEIO
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJBbTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPaXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPEHHHX
yOXKIEHNUW, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
OOIIECTBA, pACHIUPEHHUE KU3HEHHOIO OIbITA U OMbITA JIESITEILHOCTU B IpoOIecce
peanu3aluyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HampaBJICHUN
BOCITUTATEILHOM JIEATECTLHOCTH.

B pesynapraTte wu3ydeHwss WHHOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIETro
oOpazoBaHus y oOyuaromierocs OyayT copMHpOBaHBI CIEAYIOLUINE JTUYHOCTHBIC
pe3yIbTaThI:

1) rpaxIaHCKOro BOCIIMTAHMS:

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA W MPaBOMOpPSIKAa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
MH(OPMAIMOHHOTO MpaBa U HHHOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIU3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIIMK 110 COLMAIbHBIM, PEIUTHO3HBIM, PACOBBIM,
HaIMOHAIBHBIM ITPU3HAKAM B BUPTYAJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUIO, TOCTIXKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSAX, TOHUMaHUE 3HaYCHUSI UHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYAas OCTETUKY HAy4HOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3nYecKOro BOCIUTAHUS:

chOpMHUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro obpasza  KH3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmonenus TpeOboBaHuil 0€30MacHOM KCILTyaTallii CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHHKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TaKYIO JESTCIIEHOCTD,

uHTepec K cdepam NpodecCHOHAITBHON JeATEIbHOCTH, CBSI3aHHBIM C
UHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM M HWH(GOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JOCTIDKEHHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
pealln30BbIBaTh COOCTBCHHBIC )KU3HCHHBIC TIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MU CaMOOOpa3OBaHHWIO Ha
MPOTSHKCHUH BCEH KHU3HU;

7) 3KOJI0TH4e€CKOr0 BOCIIMTAHMS:

OCO3HaHWE TJI00AJBHOTO XapaKTepa JKOJOTHYCCKUX IMPOOJIeM M IMyTeH HX
pellieHns, B TOM 4YHCIE C YY6TOM BO3MOXKHOCTEH HMH(DOPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, IOCTIKECHUSM HAyYHO-TEXHHYCCKOTO IIporpecca M
OOIIIECTBEHHOHN NPAKTHKH, 332 CYET IOHUMAHUS PO HH(POPMAITMOHHBIX PECYpPCOB,
WHPOPMAITMOHHBIX TIPOIECCOB U HMH(OPMAIMOHHBIX TEXHOJIOTHH B YCIOBHSIX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTRa;

OCO3HaHWE IIEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
NPOEKTHYIO M HCCIICI0BATEIbCKYIO ISATEIbHOCTh HHINBUYaJIbHO U B TPYIIIIE.

B mporecce JOCTHXKEHHS JTMYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS MPOTPaMMbI
no wuH(pOpMAaTHKE Yy OOYYarOIIMXCS COBEPIICHCTBYETCS  AMOIMOHATHHBIN
WHTEIICKT, MPEAIOIaraonmi cOpMUPOBAHHOCTS:

CaMOpPETYJIMPOBAHHMS, BKIIIOYAIONIETO CAMOKOHTpPOJIb, YMEHHE IPHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHME, CIIOCOOHOCTh aJanTUPOBATHCA K
HYMOILIMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTD, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMY, BKIIOUYAIONICH CTpPEMIICHHE K JIOCTIDKEHUIO IS U
yCrexy, ONTHMH3M, WHHUIIMATHUBHOCTh, YMCHHE ICHCTBOBATh, MUCXOAS M3 CBOHMX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHHE
JIPYTHX, YYUTBIBATh €r0 TPU OCYIIECTBICHUH KOMMYHHKAITUH, CIIOCOOHOCTH K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKITFOUYAIOIIUX CITOCOOHOCTH BBICTPAaUBaTh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSIBIIATh HHTEPEC U pa3peniaTh KOH(MIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte wu3ydenus HHGOPMATUKHM HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOydarwomierocss OyayT copMupoBaHbl MeTanpeaMETHbIC
pEe3yJbTaThl, OTPAXKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX JEHUCTBUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4e€OHbIE JEUCTBUS, KOMMYHUKATHUBHbBIC
yHUBEpCaIbHbIE Y4YeOHbIE ACUCTBUS, PETYJISATUBHBIE YHUBEpCAJIbHBbIC Y4YeOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/ibHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIMpPOBaTh M aKTyaJlM3UpOBaTh  IpoOliemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYILIECTBEHHBIN IPU3HAK WM OCHOBAaHUS MJI1 CPaBHEHUS,
KJ1accupuKauu u 0000IICHHUS;

ONPENENATh LEJN JACSITEIBHOCTH, 33JaBaTh IapamMeTpbl M KPUTEPUU HX
JOCTHKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3pabaTbiBaTh IUIaH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a UMEIOIIHUXCS
MaTepHaJIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TMOCIIEACTBUM JAEATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE [TPU PELICHUN KU3HEHHBIX MPOOIIeM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th HABBIKAMH YUE€OHO-HCCIIE0BATENBCKON U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IOMCKY METO0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYUIECTBJIATh PA3JIMYHBIE BHJIbBl JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPIpeTaluH, MpeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallMsIX, B TOM 4YHUCJIE NPU CO3JAaHUU YYEOHBIX M COLMAJIBHBIX
IIPOEKTOB;

(GbopMUpPOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSMU U METO/IAMH;

CTaBUTh M (OpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTATh TUINOTE3y €€ pelIeHHs, HaXOAWTh apryMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP:)KJICHUH, 33/1aBaTh MMapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh LEJICHAINIPABICHHBIM MOUCK IEPEHOCa CPENCTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh INEPEHOCUTh 3HAHUS B IO3HABATEJIBHYIO M IPAKTHUYECKYIO 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 Pa3HBIX YUEOHBIX MMPEIMETOB;

BBIIBUTaTh HOBBIE HJIE€W, NpeUlaraTh OPUTMHANbHBIC MOJAXOAbl M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJyYeHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJISITH  IOWUCK,  aHallu3, CUCTEMaTU3alHul |
MHTEPIIPETALNIO HH()OPMALIUU PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4ETOM Ha3HAYEHUS
uHpopMaMu U IEJIEBOM  ayJIUTOpUH, BbBIOMpas ONTUMAIBHYIO (OopMy
IPEICTABIICHUS U BU3yaJIU3al1U;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTMTUMHOCTh HMH(pOpMalnuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIB30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECypcOCOEpekKEeHMs, TMpaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJQJIeTh ~ HAaBBIKAMH  PAclO3HABaHHWA W 3aIIUTHl  HWH(pOpMammH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBIE YHUBeEpPCAJbHbIE YueOHbIe 1eiCTBUSA

1) o61eHme:

OCYIIECTBIISATH KOMMYHHUKAIIMK BO BeeX cdhepax KU3HH;

paciio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6HIGHI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTYyaluil |
CMATYATh KOH(l)J'H/IKTBI;

BJIaCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTHU JHUAJIOT, YMCTh CMATYATDH KOHCI)J'II/IKTHBIG CUTYyal1u,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSITeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BATh MPEUMYILECTBA KOMAHIHOW M WHIUBHUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

NpUHUMATh 1€  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JICHCTBUSI MO HUX JOCTHKCHHUIO: COCTABJATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIONO YYaCTHUKA KOMAaHIbI B
oOIIMiA pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE IPOEKThI, OICEHUBATh HJEHU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

1) camoopranu3amnus:

CaMOCTOATENIBHO OCYIIECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITENIbHO ~ COCTAaBJISITh IUIAH pELIEHUs npodsieMbl € y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacIMpATh paAMKH YY4EOHOIO MPeAMETA Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHMUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CroCcOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TIOBBILIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B NIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJE€Th HABBIKAMM  IIO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyJbTAaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQIIEKCHH AJsl OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAJINW3E pe3yJIbTaTOB
NEATEIBbHOCTH.

3) npuHATHA ce0st M APYrux:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAINU3E pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

B npouecce u3yuenus kypca MHGOpPMATHKU YIiIyOJI€HHOro ypoBHS 6 10
Knacce oOydalomuMucs OyAyT  JOCTUTHYTHI — CIEOYIOIIME  IPEIMETHbIE
pEe3yJIbTATHI:

BJIAJCHUE NPEACTABICHUSIMH O POJM MHPOPMALMH M CBA3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMHU «HHGOPMAIIUD,
«MH(POPMALIMOHHBIM  MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMbI»,
«cuCTeMHBIN A3 (PeKT», «uHPOPMAITMOHHAS] CUCTEMAY, «CUCTEMAa YIIPABICHUS»;

BIaJCHUE METOoJAaMH Toucka uHbopmanuu B cetu HHTepHeT, ymeHwue
KPUTHYECKHU OIEHUBATh MHPOPMAIIUIO, TOTYUYCHHYIO U3 ceTu HTepHeT;

YMEHHME XapakTepu3oBaTh OOJBIIME JaHHbIC, MPUBOJUTH IPUMEPHI
UCTOYHUKOB HMX TIOJYYEHUS W  HAMpaBIICHUS  WCIOIb30BAHUSA, yMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3a/Jlaud aHaJW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccupukanus, KJIacTepU3alus, aHanu3 OTKJIOHEHU), MMOHUMATh
MOCJIEIOBATENBHOCTh PEIIEHUS 3a7]a4 aHaIu3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OYMCTKAa U OIIEHKAa KauyecTBa JaHHBIX, BBIOOpP W/WJIM TOCTPOEHUE MOJIENH,
npeoOpa3zoBaHue JaHHBIX, BU3YaIU3allUs TAHHBIX, MHTEPIPETAINS PE3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIlMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHIACHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHCTEMaMH, OCHOBHBIMH
BUJIAaMUA TIPOTPAMMHOTO OOEeCredYeHus] I pelmIeHus] YYeOHBIX 3a7ad  II0
BBIOpaHHON CreIUaln3aIim;

HaJIM4Yue MPeICTaBICHUN 0 KOMIBIOTEPHBIX CETSIX U UX POJIU B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aANN U (PYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOmMUX MPUHIMIAX pPa3pabOTK W (YHKIIMOHUPOBAHHUS HMHTEPHET-
MTPUITOKEHHNM;



NOHMMaHHWE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIIOJIb30BAHUE
METOJIOB U CpPEJICTB MPOTUBOACUCTBHS 3TUM yIpo3aMm, COONIOJCHHE Mep
0€30IMacHOCTH, MPEAOTBPAIAIONINX HE3AKOHHOE PACIPOCTPAHEHUE TTEPCOHATBHBIX
JaHHBIX, COOJIIO/IEHNE TPeOOBaHUM TEXHUKU O€30MaCHOCTH M TUTHEHBI ITPU paboTte
C KOMIIBIOTEPAMH U APYTUMHU KOMIIOHEHTAMHU LIU(PPOBOTO OKPYKEHUS, IOHUMAHHE
IIPABOBBIX OCHOB HCIIOJIb30BAHUS KOMIBIOTEPHBIX MporpamMm, 0a3 IJaHHBIX U
paboTel B ceTn MHTEpHET;

INOHMMAaHHE OCHOBHBIX IPUHIMIOB JUCKPETU3ALMU PA3NUYHBIX BHJIOB
uHpOpMallMM, YMEHHE ONPENeNiaTh HH(POPMALMOHHBIA O00BEM TEKCTOBBIX,
rpauyecKux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3aLUH,
YMEHHE OIpPEAENsATh CPEAHIOI CKOPOCTh TMepefadd JaHHBIX, OILICHHWBATH
U3MEHEHHE BpEMEHHM Tepefadyd MpH H3MEHEHUH WHGOPMAIMOHHOTO 00BEMaA
JAHHBIX U XapaKTePUCTUK KaHaya CBA3H;

YMEHHE HCIIOJIb30BaTh MPU PEIICHUHU 3a]lad CBOWCTBA MO3ULIMOHHON 3alucu
YHCell, AITOPUTMA TOCTPOCHHUS 3alMCH YKCIa B TIO3UIIMOHHON CHCTEME CUUCIICHUS
C 3a/laHHBIM OCHOBAaHHEM M TMOCTPOCHHS YHCIIA 1O CTPOKE, COAEpKAIleH 3amuch
3TOTO YHCla B TO3UIIMOHHOW CHCTEME CUWCICHHS C 3aJaHHBIM OCHOBAaHHUEM,
YMEHHE BBINOJHATh apU(PMETHUECKUE Olepalud B IO3ULHUOHHBIX CHUCTEMax
CUHCJICHMUS,;

YMEHHE BBITIONHATH MpeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HCIONB3YS
3aKOHBI ajareOpbl JIOTUKH, YMEHHE CTPOHWTH JIOTHYECKOE BBIPAXKECHHE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOPMaJIbHBIX (hOopMax IO 3aJlaHHOM Tabnuiie
UCTUHHOCTH, HUCCIIE0BaTh 00JacThb MCTUHHOCTH BBICKA3bIBaHUS, COJEPIKAILErO
NEPEMEHHBIE, PellIaTh HECI0KHbIE IOTHYECKUE YPABHEHUSI U CUCTEMBI YpPaBHEHUM;

NOHMMaHuEe O0a30BbIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uHbopMaIuu (3aUCh YKMCeN B MO3UIIMOHHON CHCTEME CUHMCICHUS, HaXOKICHHE
BCEX MPOCTBIX YHMCEI B 33JJaHHOM JiMara3oHe, 00paboTka MHOTOPa3psIAHbIX LEIbIX
YKCell, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB IOMCKAa U COPTHUPOBKH,
YMEHHE OIpenessaTh CI0XHOCTh H3Y4aeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMupoBaHHE DJJIEMEHTOB MAacCHMBa, COPTHPOBKAa MaccHBa, MepeOOpHbIe
QJITOPUTMBI, TBOUYHBIN MOWCK) W MPUBOAUTH MPUMEPHI HECKOJIBKUX aITOPUTMOB
Pa3HOM CJIOKHOCTH ISl PEIIECHUS OJHOW 3a/1a4u;

BJIa/ICHUE YHUBEPCAJIbHBIM S3BIKOM MPOTPaMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHus MU O O0a30BBIX THUMaX JaHHBIX U
CTPYKTypax JJaHHBIX, YMEHHE WCIOJb30BaTh OCHOBHBIC  YMPAaBISIONINC
KOHCTPYKLMH, YMEHHE OCYUIECTBIIATh aHAJIN3 MPEIJIOKEHHOW MPOrpaMMbl:
OTPENAETATh Pe3yJIbTaThl padOThl MIPOrpaMMBbl NPU 33JaHHBIX MCXOJHBIX JAHHBIX,
OTpENENATh, MPU KAKUX HCXOAHBIX JTAHHBIX BO3MOXKHO MOJYYEHHE YKa3aHHbBIX



pe3yNIbTaTOB, BBISBIATH JAHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIIMOKE B pabote
porpaMMmel, (GOPMYIUPOBATH MPEATOKEHHUS MO YIYUIIEHUIO TPOrPaMMHOTO KOJa;

YMEHUE CO3/1aBaTh CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPALIMOHHBIE MAaTEPHANIbl C UCIIOJIb30BAHIUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOTPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHUE UCIOJIb30BaTh AJIEKTPOHHBIE TAOJMLBI AJI1 aHAIN3a, PEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCICHHE  CYMMBbI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJIa, PEIlICHUE
3aJlay IPOTHO3UPOBAHMS).

B mpomecce uzyueHuss kypca MHPOpPMATHKU YriayOn€HHOTO ypoBHS 6 11
Knacce obOydarommMucs OyAyT  JIOCTUTHYTHI — CIEAYIOUIME  IPEeIMETHBIC
pe3yabTaThI:

YMEHUE CTPOUTH HEPABHOMEPHBIE KOJABI, JOIYCKAaKOLIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KOJbI), HCIOJIb30BaTh MPOCTEUIIINE
KOJIbl, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh U UCIIPABIIATH OIIMOKU IPH Mepenaye
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIONINI HAMMEHBIIYIO BO3MOYKHYIO CPEIHIOIO
JUINHY COOOILEHUs MPU HU3BECTHOM 4YacTOTE CHUMBOJIOB, MOSCHATH NPUHIUIIBI
paboThI MPOCTHIX AJITOPUTMOB CIKATUSI TAHHBIX;

YMEHHUE pellaTh aIrOPUTMHYECKHUE 33/7a4d, CBA3aHHBIE C aHAIM30M rpadoB
(3a7auM  TOCTPOEHHUS] ONTUMAJIBHOTO TYTH MEXAy BepluMHaMu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTEd  MEXAY  BEpIIMHAMHU
OPUEHTHPOBAHHOI'O AI[MKIMYECKOro rpada), yMEHHE HCIOJIb30BaTh JAEPEBbs MpPH
aHaJlu3e W TIOCTPOCHHWU KOJAOB U JJIs TPEIACTaBICHUS apUPMETHUECKUX
BBIPKEHUI, TIPU PEILICHUH 33]a4 IMOMCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JITaHHOMY QJITOpPUTMY, pa3padaTbiBaTh U 0OOCHOBBIBATH BBHIUTPHILIIHYIO
CTPaTEruio UrPhI;

yMEHUEe pa3pabaThiBaTh W pEaTUu30BBIBATH B BHJE MporpamMm 0a3oBbIe
QITOPUTMbI, YMEHHE HMCIOJIb30BaTh B MpOrpaMMax JIaHHbIE PA3JIUYHBIX THUIOB C
y4€TOM OrpaHMYEHUN Ha JUANa3OH MX BO3MOXKHBIX 3HAYEHHUM, TPUMEHSTH MpU
pELIeHUH 33aJ1a4 CTPYKTYPhI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKH, OUEPEIU, 1EPEBbSA),
UCIIOJIb30BaTh 0a30BbIE OMEpAlMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaH/JapTHbIE U COOCTBEHHBIC MOAMPOTPAMMBI i1 00paOOTKM YUCIOBBIX JTAHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh IMpHU pa3pabOTKe MporpamMm OHOIMOTEKH
NOANPOTpaMM, 3HaTh (DYHKIMOHAJIbHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEICTB Cpelbl pa3paboTKH, YMEHHUE UCTO0Ib30BaTh CPEACTBA OTIAIKH IPOTPAMM B
cpezie MporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHHE CO37aBaTh BeO-CTPaHHULIbI,



BIIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax JaHHBIX, HX CTPYKTYpe,
CpeICcTBax co37aHUs M pabOThl C HUMH, YMEHHE HCIIOJNh30BATh TAOIUYHBIC
(pensironHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBHIMOJHSIThH
COPTHPOBKY M TOWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyIO 0a3y
JTAHHBIX ) M CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIIBIOTEPHO-MATEMATHICCKUE MOJICIH /I aHaJIN3a
O0OBEKTOB W TIPOIECCOB: (OPMYTUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 pe3yJbTaTOB, IIOJIYYCHHBIX B XOJIE MOJICIUPOBAaHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WIJIM TPOIIECCY, MPEACTABIAThH
pe3yJIbTaThl MOJICTUPOBAHUS B HATJISIZTHOM BUJIE;

yMEHHE OpraHW30BBIBATH JMYHOC WH(OPMAIMOHHOE MPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MMOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPAaHUYCHHUS
MPUMEHEHUSI TEXHOJIOTHA MCKYCCTBEHHOTO HWHTEIICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre perraeMbiX 3a7ad MAaIIMHHOTO OOyYeHHS
(pacrio3HaBaHus, KJIacCU(PUKALMKA M TIPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HCMONB30BAaHUU  HMHPOPMALUOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/mt Kontpoannbie IIpakTuueckue
NpOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
Paznen 1. lu¢gpoBasi rpaMoTHOCTH
11 KomnbroTep - yHUBEpcanbHOE YCTPOWCTBO 6
' 00pabOTKU JaHHBIX
1.2 [IporpammHoe obecrieueHne 6
1.3 KomnbrotepHsie cetu
1.4 WNudopmannonHas 6e300acHOCTb 2
Hroro no pazneny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 per opman 19 2
KOMIIbIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 14 1
23 Komnerotepnas apupmernka 7 1
Hroro no pazneny 40
Pasznen 3. Allroput™Msel M IpOrpaMMHUpPOBaHHE
3.1 BBenenune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl 2
33 YucneHHble METOBI 5
34 AAropuT™MBI 00pabOTKH CUMBOJIBHBIX 5 1

JaHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazaeny 44
Paznen 4. UnopmManmoHHbIe TEXHOJIOTUH
4.1 OOpaboTKa TEeKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanus3 JaHHBIX 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 21.5




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM nu¢pposbIe
Ne i/m P Konrpoabnble IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
HNudopmanus u nHGOpMaIOHHBIE
1.1 $opuai Popuar 10 2.5
MIPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpoOBaHue
2.1 DIEMEHTHI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHD 16 45
IPOrPaMMHUPOBAHHUS
Wroro no pasaeny 50
Pasjnen 3. UndopmannoHHbie TEXHOJIOTHH
31 KomMnberotepHo-MaTeMaTHueCKOE 2 )
' MOJIEJTUPOBAaHUE
3.2 ba3br qanHbBIX 10 4
3.3 Be0-caiitbr 14 4
3.4 Kommprorepnas rpaduxa 3.5
3.5 3D-monenupoBanue 3
Uroro no pazgeny 48




Pe3epBHOE Bpemst 20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

TpeboBaHus TEXHUKU
0€3011aCHOCTH ¥ TUTUCHBI TIPH
paboTe ¢ KOMIbIOTEPAMU U
JAPYTUMH KOMIOHCHTAMH
U(GPOBOTO OKPYKEHUS

[TpunHIMIBI paGOTHI
KOMITBIOTEPOB U KOMITBIOTEPHBIX
CUCTEM

OOMeH 1TaHHBIMH C TOMOILBIO
mH. KoHTposieps! BHEMHUX
YCTPOMCTB

KoaudecTBo 4acoB

KonTposabHbie

Bcero
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE pecypChl

https://m.edsoo.ru/CDS07FZIH

https://m.edsoo.ru/4P3NA492H

https://m.edsoo.ru/OYWKB3FCY

ABTOMaTH4YECKOE BELITIOJTHEHHE
MIPOrPaMMBbI IPOIIECCOPOM

https://m.edsoo.ru/Q7PPNKKNJ

OnepartuBHas, IOCTOSTHHAS U
JOJITOBPEMEHHAS [TaMSTh.
KoHTtposeps! BHEIIHUX
ycrpoucts. [Ipsmoit noctyn k
naMsTH

https://m.edsoo.ru/OEEPUIXZM

COBpeMCHHBIe KOMITBIOTCPHBIC
TEXHOJIOTNH

[Tporpammuoe obecnieueHue
KOMIIBKOTCPOB, KOMIIBIOTCPHBIX

https://m.edsoo.ru/ALDEXFUW

https://m.edsoo.ru/FVO1UDPU4




CUCTEM U MOOUJIBHBIX YCTPONCTB

CucremHoe nporpaMMHOE
obecrieyenne. OnepannoHHbIC
CHCTEMBI

https://m.edsoo.ru/40RW2NT20Q

Yrunutel. [{paiiBepsl yCTPOUCTB.
[TapannensHoE
IIpOrpaMMHUpPOBaHUE

https://m.edsoo.ru/6NYUZLBEM

10

11

12

13

14

WNHcTannsuus v JeMHCTAIUTALMS
MPOrpaMMHOTO 00ecTIeueHUs

daiinoBbie cucTembl. [IpuHIUIIBI
pa3MelIeHus 1 UMEHOBaHUS
(haiisIoB B JJOJTOBPEMEHHOM
mamard. 11a6moHb! 1t
ONMCaHus rpynn Qaition

3akoHOaTeNLCTBO Poccuiickoi
denepanuu B 006J1aCTH
MIPOrPaMMHOTO OOecTIeueHus: U
JTAaHHBIX

[IpuHIMITBI TOCTPOECHUS U
arrapaTHble KOMIIOHEHTBI
KOMITbIOTEpHBIX ceTell. CeTeBbie
MIPOTOKOJIBI

Cetp HHTEpHET

https://m.edsoo.ru/FO6KMVIHO

https://m.edsoo.ru/2GG4H5WES5

https://m.edsoo.ru/ZSHTK9R2R

https://m.edsoo.ru/UP2LZYRRS5

https://m.edsoo.ru/BUKD6H662

15

16

Pasnenenne IP-cetn Ha moaceTn
C TOMOIIBIO MACOK ITOACeTeH

CereBoe aIMUHUCTPHUPOBAHHE

https://m.edsoo.ru/B85T9GBUN

https://m.edsoo.ru/W9QQKTKUQ

17

Bunbl nesTenbHOCTH B ceTH
HNutepner. CepBuckl HTEpHETA.

https://m.edsoo.ru/G3N7WU91L




18

['ocynapcTBeHHBIE 2JIEKTPOHHBIE
CEPBUCHI U YCIIYTH

Nudopmanronnas 6€301macHOCTh

https://m.edsoo.ru/UKKS8RFKUA

19

20

21

22

BpenoHocHbie mporpaMMHOE
obecriedeHre 1 MeTo bl 60pbOBI
C HUM

IIpakTruyeckas pabora o Teme
" AHTUBHUPYCHBIE TPOTrpaMMBbl"

Opranu3zanus JUYHOTO apXHUBa
unpopmanuu. PezepBHoe
konupoBanue. [laponbHas
3aIuTa apXuBa

[udpoBanme JaHHBIX

https://m.eds00.ru/Z196J96 WA

https://m.edsoo.ru/2MUORPFZW

https://m.edso0.ru/3762V5S53

https://m.edsoo.ru/SHBM1MNPS

23

24

AnroputMm nmmdposanus RSA.
Creranorpadus

[IpakTryeckas pabora o Teme
"[lu¢ppoBanue faHHbIX"

https://m.edsoo.ru/NONXTMTGC

https://m.edsoo.ru/WOSDBEAHK

25

WNudopmanys, 1aHHbIE U 3HAHUS.
WNupopmaiinoHHbIe IpoIeCcChl B
IIPUPOJIe, TEXHUKE U 00IIecTBE

https://m.edsoo0.ru/KKHOVPYS8T

26

HenpepbiBHbBIC U TUCKPETHBIC
BEJINYMHBI M CUTHAJIBL.
Heo6xoaumMocTh TUCKpeTH3auu
UH(pOpMAIIHH, TPEIHA3HAYCHHOH
IUISL XpaHEeHUsl, TIepeiavun 1
00paboTKH B IIM(PPOBBIX
cucTeMax

https://m.edsoo.ru/IUXPVOKAR

27

JIBOUYHOE KOIMPOBAHUE.

https://m.edsoo.ru/2RN2VP5UY




PaBHOMEpHBIE 1 HEpPaBHOMEPHBIE
KoJbl. [lekonupoBanue
COOOIIEHNH, 3aIIMCAHHBIX C
IIOMOUIbIO0 HEPABHOMEPHBIX
KOJIOB

28

29

30

VYcenosue ®ano. [loctpoenne
OJIHO3HAYHO JIEKOJIUPYEMBIX
KOJIOB C TIOMOIIBI0 fiepeBa. ['pad
An. A. Mapkosa

Eaunuibr usmepenus
KOJIM4YecTBa HHPOpMAIUH.
AndaBUTHBINA MTOIX0]] K OIICHKE
KoJ4yecTBa HH(PpOpMaIum

CucreMbl CUHCIICHUS

https://m.edsoo.ru/RSNZPODAM

https://m.edsoo.ru/XT1VEDUDE

https://m.edsoo.ru/8VE5V1SFV

31

32

33

34

[TepeBon uncen u3 oaHOM
CHCTEMBI CUHUCIICHUS B IPYIYIO

Z[BOI/I"IHaH, BOCbMCpHYHAA U
meCTHAAUaTCpUIHasA CUCTEMbI
CUHCJICHUA, CBA3b MCXKIY HUMU

Z[BOI/I‘lHaH, BOCbMCpHYHAA U
IMEeCTHAATATCPHUIHASA CUCTCMbI
CUHCJICHUA, CBA3b MCXKIY HUMU

JIBonuHasi, BOCbMEpUYHAS U

MIMEeCTHAATATCPpHUIHASA CUCTCMbI
CUHCJICHUA, CBA3b MCXKIY HUMU

https://m.edsoo.ru/YZ9H2ALXL

https://m.edsoo.ru/FO2E2DBV6

https://m.edsoo.ru/IGDVA9SGD

https://m.edsoo.ru/LX92H6UIO

35

ApudmeTrrueckue ornepanuu B
MO3UIIMOHHBIX CHCTEMaX
CUHCIICHUS

https://m.edsoo.ru/MH6ZNN4XX




36

37

Tpoununas ypaBHOBeIICHHAS
CUCTEMa CUUCIICHHS

HBOH‘IHO-IL@CHTH‘IH&H cucrema
CUHCJICHUA

https://m.edsoo.ru/BJ1Z3E4YS

https://m.edsoo.ru/ W6 YFFDICM

38

39

40

KonupoBanue TekcToB
PactpoBoe konupoBanue
n300pakeHUI

[IpakTuueckas pabota 1o Teme

" Tuckperusanus rpaguaeckoi
nHpopmarun"

https://m.edsoo.ru/85PJ7KP5T

https://m.edsoo.ru/ZJ1X9S61P

https://m.edsoo.ru/NZE9X44S1

41

[IBeToBbIE MOAETHN. BekTOopHOE
KoaupoBanue. @opmarsl (Haitiios.
Tpéxmepnas rpaduka.
@pakranpHas rpaduka

https://m.edsoo.ru/9ZTZBZ14]

42

Konuposanue 3Byka. Orienka
nH(}OpMaLMOHHOTO 00BEMA
3ByKOBI)IX JAaHHBIX l'[pI/I 3aJaHHBIX
qacToTe le/ICerTI/ISaHI/II/I u
Pa3psSAHOCTH KOJAUPOBAHUS

https://m.edsoo.ru/CG4SSYIAG

43

44

45

[IpakTnueckast pabota 1o Teme

" Iuckpern3anus 3ByKOBOM
uHpopmanuu"

OcHOBBI anreOpsl JIOTUKU
Jlornueckue oneparuu. Tabmutbr
WUCTUHHOCTHU

https://m.edsoo.ru/RSQ2WIEUJ

https://m.edsoo.ru/KB7YAOUZR

https://m.edsoo.ru/SYX5UNS75

46

Jlornueckuie BeIpaxeHUsI.
Jlornueckue TOXKIEeCTBa.
JloKa3aTenbCTBO JOTMUECKUX

https://m.edsoo.ru/DL66JCD8M




47

48

TOXACCTB C IIOMOIIIBIO Ta6J'II/II_[
NCTHUHHOCTHU

IIpakTruyeckas pabora o Teme
«IlocTpoenue n ananu3 TabIULL
HCTUHHOCTHU B TaOJIMYHOM
poreccope»

Jlornueckue onepanuu u
OIepaLuy HaJl MHOKECTBAMHU

https://m.edsoo.ru/5519KLUHS

https://m.edsoo.ru/UAZ4JF466

49

50

51

Jlornueckue onepanuu u
olepalu HaJl MHOXECTBaMU

3aKoHbI ANreOphI JTOTHKU.
DKBUBAJICHTHBIC
peoOpa3OBaHUS JTOTHICCKHX
BBIPaKCHU I

Jlornyeckue ypaBHeHMs U
CHUCTEMBI YpaBHEHU

https://m.edsoo.ru/EQ1D7V7DT

https://m.edsoo.ru/F2ADGUMRA

https://m.edsoo.ru/4LLNS3VNG

52

53

Jlornueckue GpyHKIMU.
3aBUCHMOCTH KOJIMYECTBA
BO3MO>KHBIX JTOTHYCCKUX
GyHKIUH OT KOIUYeCTBa
aprymeHToB. [losHbIe cucTEMBI
JToru4eckux (GyHKIUN

Kanonuueckue Gpopmbl
JIOTUYECKUX BBIPAKEHUI.
CoBepliieHHBIE TU3BIOHKTUBHBIE
Y KOHBIOHKTUBHBIE HOPMaJIbHbIE
(bOopMBI, ATOPUTMBI X
MTOCTPOCHUS T10 TabJInIIe
UCTUHHOCTHU

https://m.eds00.ru/491 YOOXBS

https://m.edsoo.ru/FUSISBD59




54

55

Jlormueckue 31€MEHThI B COCTaBe
KOMITbIOTEpa

Tpurrep. Cymmarop.
MHoropa3psiHblii CyMMaTop

https://m.edsoo.ru/FJWVIVRIM

https://m.edsoo.ru/RFYE1IA1J

56

[ToctpoeHue cxem Ha
JIOTHYECKHX JICMCHTaX. 3aIliCh
JIOTUYECKOTO BBIPAKEHUS IO
JIOTUYECKOH CXEME

https://m.edsoo.ru/BC2CBFQZU

57

58

59

60

61

Mukpocxembl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBieHue HebIX YUCEN B
MaMsTH KOMIIbIOTEPA.
OrpaHu4eHHOCTb Jluana3zoHa
YHUCCII TP OTPaHUYCHUN
KOJIMYECTBA pa3psI0B.
[TepenosnHeHne pa3paIHON CETKU

be33nakoBbIe Y 3HAKOBBIE
JTaHHBIC. 3HAKOBBIN OUT.
JIBOMYHBIN JTOTTOJIHUTEIbHBIHN
KOJI OTPULIATEIIbHBIX YUCEN

[ToGuTOBBIE TOrHYECKHE
onepauuu. Jlornueckui,
apupMETHIECKUNA U
LUUKINYECKUI CIBUTH
[u¢poBanue ¢ TOMOIILIO
noOUTOBOM onepanuu
«uckmouaromiee UJIH»

https://m.edsoo.ru/G6GAVB3D0

https://m.edsoo.ru/IXLRU8ZU4

https://m.edsoo.ru/OFZEI3VFR

https://m.edsoo.ru/YFPSYSUSW

https://m.edsoo.ru/HGUFCRDKS

62

[IpencraBnenue u xpaHeHHE B

https://m.edsoo.ru/S0KOOKDI1F




63

64

IMaMATH KOMIIBOTEPA
BCIICCTBCHHBIX YHUCCII

Brinonnenue onepanuii ¢
BELIECTBEHHBIMU YHCIIaAMH,
HAKOIUIEHHUE OIIMOOK MPH
BBIYHCIICHUSX

[IpakTnueckas padbora 1o Teme
«H 3yuenune mopa3psgHOTo
MAaIIMHHOTO NPE/ICTaBICHHUS
LEJBIX U BEICCTBEHHBIX YHCEID»

https://m.edsoo.ru/531773CKU

https://m.edsoo.ru/FM00O3T4J8

65

66

67

AHaJIN3 anropuTMOB

Oranel peleHns 3a1a4 Ha
KOMIIBIOTEPE.
NHcTpyMeHTaNbHBIE CPEACTBA!
TPaHCIATOP, OTIAAUUK,

PO UITHPOBIITUK

Cpena mporpaMMUpOBaHHS.
Komnumsimus v uaTepnperanus
nporpamm. Bupryaiibasie
MaluHbl. IHTerpupoBaHHas
cpena pa3paboTKu

https://m.edsoo.ru/IBLT792MB

https://m.edsoo.ru/ROTSRZCM9

https://m.edsoo.ru/Q2UVOQIJY7

68

69

MeToasl OTIaIKU ImporpamMmm

Twurbl mepeMeHHBIX B S3bIKE
IPOrpaMMHUPOBAHUS

https://m.edsoo.ru/MN3HU4FKQ

https://m.edsoo.ru/TJ965G8F9

70

71

O6paboTKa EeTbIX YUCEIT

O0paboTKa BEeUIECTBEHHBIX
qHCcen

https://m.edsoo.ru/D84SSWQGF

https://m.edsoo.ru/DWAC3VBT3

72

CiyyaliHble U MICEBIOCTYYaliHbIC

https://m.edsoo.ru/PXWZX2CC6




qucia

73 BerBnenus. CioxHble ycI0BUsS https://m.edsoo.ru/CTTPTWB96
74 [ukiel ¢ yciioBuem https://m.edsoo.ru/TYOTSYSQW
[ukibl O mEpeMEeHHOM.
75 Bzaumo3zameHseMoCcTh https://m.edsoo.ru/E4B3FET37
Pa3IMYHBIX BUJIOB IIUKJIOB
O06paboTka HATYpaJTbHBIX YHCENT
76 https://m.edsoo.ru/CUH84DHHO
C UCITOJIb30BaHUEM ITUKIIOB
Haxosxnenue Bcex mpocThIX
YHucell B 3aJJaHHOM JTHara3oHe
77 [IpakTuueckas paboTa Mo Teme 0.5 https://m.edsoo.rt/KQAFQ6HKQ
«Pemienue 3a1a4 METOI0M
niepedopay
78 WNuBapuaHT nukia https://m.edsoo.ru/VIJHSVDIC
79 JIOKyMEHTHUPOBAHHUE MPOrPaMM https://m.edsoo.ru/AFZLCO8IN
80 O6pa6OTKaHaHH??’ https://m.edsoo.ru/9M32A105T
XpaHsumxcs B aiinax
81 Pa3Ouenne 3a1aun Ha mo3a0a49u https://m.edsoo0.ru/00EQI8V7F
Hcnons3oBanne cTraHIapTHOU
OMOIMOTEKH SI3BIKA
82 TpOrPaMMHPOBAHITA. https://m.edsoo.ru/51R9T4AMIK
[ToakmroueHne OMOINOTEK
MOANPOrpPaMM CTOPOHHUX
MIPOU3BOUTENEH
83 Hoanporpammer (Tpoueaypet https://m.edsoo.ru/QDFZXIZNA
GbyHKIIN)
84 Hoanporpammer (pouczypet 1 https://m.edsoo.ru/N1KUL4SWE

GhyHKIIN)




85

86

87

[TpakTnueckas pabora o reme
"Pazpabotka moxmporpamm"

Pexypcus. PexypcuBHbie
00BEKTHI ((hpaKTabl).
PexypcuBHbIe TpoLeypHl U
¢bynkuu. Mcnonb3oBaHue cTeka
JUTSL OpTaHU3aIuU PEKYPCUBHBIX
BBI30BOB

[IpakTuueckas pabota 1mo Teme
"PexypcuBHBIE OAITPOrpamMMmbl"

https://m.edsoo.ru/SWDX3791]J

https://m.edsoo.ru/GKZY59X7B

https://m.edsoo.ru/Y5SAVNBIQV

88

MoaynbHBIA TPUHLIHAI
MOCTPOEHUS IPOTrpaMM

https://m.edsoo.ru/MAT4D3MB6

89

90

YuciaeHHble METOIbI
[IpakTuueckas pabota mo Teme

«HucieHHoe peleHue
YpaBHEHUN»

https://m.edsoo.ru/ZAK95AAS5D

https://m.edsoo.ru/URWB7XSMQ

91

Hcnons3oBanne TUCKpEeTH3ALUN
B BBIYMCIIUTCIIBHBIX 3aJadax

https://m.edsoo.ru/7QP541UWR

92

93

94

[IpakTryeckas pabora o Teme
«ITpubnmxEHHOE BHIYUCICHUE
JUIMH KPUBBIX U IUIOIIAAei
buryp»

[IpakTuyeckas pabora o Teme
«ITouck MmakcuMyma (MUHUMYyMa)
GyHKIMN

O6paboTka CHUMBOJIBHBIX
JTaHHBIX. AITOPUTMBI 00paObOTKH
CHUMBOJIBHBIX CTPOK: ITOACYET

https://m.edsoo.ru/SH4ENJ7PH

https://m.edsoo.ru/7TCM1E00SM

https://m.edsoo.ru/ZK756B10OR




95

96

97

98

KOJINYECTBA TOSBJICHUN CHMBOJIA
B CTPOKE

ANTOpUTMBI 00pPa0OTKH
CHMBOJIBHBIX CTPOK: pa30oueHue
CTPOKH Ha CIIOBA MO MPOOETHHBIM
CHMBOJIaM

Anroput™bl 00paboTKH
CUMBOJIbHBIX CTPOK: MOUCK
MOJICTPOKH BHYTPH JaHHOU
CTPOKH; 3aMEHa HAlIEeHHON
MOJICTPOKH Ha APYTYIO CTPOKY
[IpakTnueckas padbota 1o Teme
"O6paboTKa CTPOK C
HCIONIb30BaHUEM (yHKITUIN
CTaH/IapTHOW OMOIHOTEKH S3bIKA
IIPOrpaMMHUpPOBaHUA"

['enepanus cioB B 3aJaHHOM
andaBuTe

https://m.edsoo.ru/W2Z3JDCC5

https://m.edsoo.ru/GOIMIAFFC

https://m.edsoo0.ru/KX48SQDQP

https://m.edsoo.ru/9TUPAGXNE

99

MaccuBbI U ITOCIEA0BATEIEHOCTH
gucen. [Ipaktnyeckas pabora o
Teme "3amnojiHeHne MaccuBa"

0.5

https://m.edsoo.ru/4ITBNNC5B

100

101

O06001IEHHBIE XapaKTEePUCTUKH
MaccHBa

JInHeMHBIN MOUCK 3aJaHHOTO
3HAUCHMS B MAaCCHUBE.
[IpakTudeckas pabota 1mo Teme
"JINHEHHBIN OUCK 3aJJaHHOTO
3Ha4YeHMS B Maccuse"

0.5

https://m.edsoo.ru/0YZ6SSYYM

https://m.edsoo.ru/LABG8NIAV




102

103

104

105

106

[TpakTrueckas paboTa mo Teme
"IToMcK MMHHUMAaJILHOTO
(MakcUMaJIbHOTO0) AJIEMEHTa B
YHCIIOBOM MaccuBe"

CopTupoBKa OJJHOMEPHOTO
Mmaccusa. [Ipocteie MeTOIbI
coptupoBkH. [IpakTnueckas
pabota o Teme "IIpocTeie
METO/]Ibl COPTUPOBKHU MaccuBa"

CoptupoBka ciusHueM. beictpas
COPTUPOBKA MaccuBa (aJropuTMm
QuickSort). [Ipaktuueckas
pabota o Teme "bricTpas
COPTHUPOBKA MaccuBa'
JIBOMYHBIN TOUCK B
OTCOPTHUPOBAHHOM MAacCHBE.
[IpakTnueckas pabota 1o Teme

" JIBOWYHBII MTOUCK"

JIByMepHbIe MacCHUBBI (MaTpPHUIIbI)

0.5

0.5

0.5

https://m.edsoo.ru/3AMZUG6WRV

https://m.edsoo.ru/W53WDCPMQ

https://m.edsoo.ru/NAWM6NBOD

https://m.edsoo.ru/914RE1Z6C

https://m.edsoo.ru/7TJ931086

107
108

Anroput™mbl 00pabOTKH MaTPHIL

Pemenue 3aga4 ananu3a JaHHBIX

https://m.edsoo.ru/XPVCLUAQU
https://m.edsoo.ru/PNWIG1YJF

109

CpenctBa TEKCTOBOTO
mporieccopa

https://m.edsoo.ru/EZ67WEGZT

110

111

KommnsrorepHas BEpCTKa TEKCTa
[IpakTuyeckas pabora o Teme
"BépcTka JOKYMEHTOB C
MaTeMaTHYeCKUMHU Gopmynamu"

https://m.edsoo.ru/0X4NRRM9R

https://m.edsoo.ru/2911P51F7

112

WNHcTpyMeHTHI pelieH3upOBaHUs

https://m.edsoo.ru/HVZOMBBZ1




113

114

115

IIpakTryeckas pabora o Teme
"MHOrocTpaHU4HbIE
JIOKYMEHTHI"

OO 1a4yHbIEe CEPBHCHI.
KosnexktuBHas padbota ¢
noxkymeHTamu. [Tpaktuueckast
pabota o Teme "KouiekTuBHAS
pabota ¢ mtokymeHTamu'"

Awnanu3 ganaeix. bonbmme
JTaHHbBIE

0.5

https://m.edsoo.ru/SKSWK3USV

https://m.edsoo.ru/PSEMOKSFA

https://m.edsoo.ru/SISHO04DY

116

117

118

Marmnnoe oOy4eHue
AHanmn3 JaHHBIX ¢ HOMOIILIO
AJIEKTPOHHBIX TAOJIHUIL

[IpakTryeckas pabora o Teme
"AHaJIu3 JaHHBIX C IOMOIIBIO
3JIEKTPOHHBIX TabmHI"

https://m.edsoo.ru/4QQ6LLF9Z

https://m.edsoo.ru/MPMJ7NWH4

https://m.eds00.ru/07PRYQ2YV

119

120

[Toctpoenue rpadukoB GyHKINHA.
[IpakTnueckas pabota 1o Teme
"HarnsgHoe npencrasicHue
PE3yJIbTaTOB CTATUCTUYECKON
00pabOTKHU JaHHBIX B BUJIE
Juarpamm cpeicTBaMH
penaKkTopa 3JIeKTPOHHBIX
Tabur"

JInanu tpenpa. [Ipaktuueckas
pabota no Teme "Ilonbop nuHNM
TpEeHa, IPOrHO3UpoBaHue"

0.5

0.5

https://m.edsoo.ru/BEGWQZJL3

https://m.edsoo.ru/LP48TOLWO

121

[Tox6op mapamerpa.

0.5

https://m.edsoo.ru/HNS13RRJQ




[IpakTuyeckas pabora 1o Teme
"UucieHHoe perieHne
YPaBHEHHI C TIOMOIIBIO TO00pa
napametpa"

OnTuMu3anus Kak moucK
HAWTYYIIero PEIICHUS B
3aaHHBIX YCIIOBUMAX.

122 1 0.5 https://m.edsoo.ru/STQFNZ7BE

[IpakTuueckas pabota 1o Teme

"Pemienne 3a1a4 ONTUMU3ALNIH C

MTOMOIIIBIO IEKTPOHHBIX TAOIHUIT"
123 PesepBHoe Bpems 1 https://m.edsoo.ru/4L3CE4K27
124 PesepBHOE Bpems 1 https://m.edsoo.ru/7ENSDK75]
125 PeszepBHoOe Bpemst 1 https://m.edsoo.ru/30HWTOEQ9
126 PesepBHOE Bpems 1 https://m.edsoo.ru/JKSPQ6H60
127 PezepBHOE Bpemst 1 https://m.edsoo.ru/1F185Q365
128 PesepBHOE Bpems 1 https://m.edsoo.ru/33J8ONXY3
129 PezepBHOE Bpemst 1 https://m.edsoo.ru/UU84SGBDO
130 PesepBHOE Bpems 1 https://m.edsoo.ru/TICLQHRIV
131 PezepBHOE Bpemst 1 https://m.edsoo.ru/ZGNDV8DFG
132 PeszepBHOe Bpemst 1 https://m.edsoo.ru/ZYSEPBTLO
133 PesepBHOE Bpems 1 https://m.edsoo.rt/NANWGLRO4
134 PeszepBHOe Bpemst 1 https://m.edsoo.ru/OMIJJR6LN
135 PesepBHOE Bpems 1 https://m.edsoo.ru/HGJQHAUML
136 PeszepBHOe Bpemst 1 https://m.edsoo.ru/4IRITM1B1

OBIIEE KOJIMYECTBO YACOB I10 136 S15

[NPOT'PAMME




11 KJIACC

KoauuecTBO 9acoB

Ne Hara DJIeKTpPOHHbIe U (poBbIE
n/n Tema ypoxa Bcero Konrpoapnbie  Ipaxkruieckue u3yueHusi oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThbI

KonnyecTBo nHbOpMaLIHH 1 https://m.eds0o0.ru/CPW6RXX4Z

2 AJNTOpUTMBI CKATHSI TaHHBIX 1 https://m.edsoo.ru/1PANRPUFP
Anroput™m Xaddmana 1 https://m.edsoo.ru/JPTRLQDIF
[IpakTuueckas padbota 1o Teme

4 "CikaTue JaHHBIX ¢ IIOMOIIBIO 1 1 https://m.edso0o.ru/87TAFK Q0D
anropurMa Xaddmana"

5 Anroputm LZW 1 https://m.eds00.ru/8X5390JF6
AJNTOPUTMBI CKATHUSI IaHHBIX C
notepsmu. [IpakTuueckas padora

6 no Teme "CkaTue JaHHbBIX C 1 0.5 https://m.eds00.ru/580KGLIGP
notepsimu (anroputmsl JPEG,
MP3)"
CkopocTh nepeaun JaHHbIX 1 https://m.edsoo.ru/N6OLKIL2PN
ITomexoycTONYUBBIE KOJBI 1 https://m.edsoo.ru/HA352TYKO

9 HpaKTquCKasi pabora o reme 1 1 https://m.edsoo.ru/4DOSUSSIS
"[TomexoycroitunBbie KOABI"
Cucrembl. KOMIIOHEHTHI
CHCTEMBI M X B3aMMOJICHCTBHE.

10 CucteMibili Spext. 1 https://m.edsoo.ru/7ELOJJWA9
VYupasneHnue Kak
MH(OPMAIIMOHHBIN TIPOIIECC.
OOpatHast CBsI3b

11 Mojaenu u MOJIETUPOBaHKUE 1 https://m.edsoo.ru/3LOSU7KCU




12

13

I'padmr
Pemrenue 3agad ¢ moMOIIbIO
rpagoB

https://m.edsoo.ru/SMP12Y114

https://m.edsoo.ru/5087GM4M6

14
15

JepeBbs

OCHOBBI TEOPUH UTP

https://m.edsoo.ru/DJIXWQFCMV
https://m.edsoo.ru/RLPOBGPIA

16

[IpakTruyeckas pabora 1o Teme
"[loncK BBIMTPBILIHON CTPAaTEruu
B UTpe ¢ MOIHOH nHpopmarmen"”

https://m.edsoo0.ru/9IL2S0AQS

17

18

Cpe,I[CTBa HCKYCCTBCHHOI'O
HMHTCIIJICKTA

[IpakTuueckas pabota 1mo Teme

"CpencrBa HCKYCCTBEHHOTO
uHTEIeKTa"

https://m.edsoo.ru/7PWEWITI16

https://m.edsoo.ru/HSOPHSFHE

19

dopmanuzarus MOHITHS
anropurma. Mammuza TeropuHra
KaK yHUBEpCaJbHas MOJEIb
BblyncieHuil. Tesuc Yépua—
Trropunra

https://m.edsoo.ru/TS2J4GNO9S

20

[IpakTnueckas pabota 1o Teme
"CocraBieHHe IPOCTOM
MIPOrpaMMBbI JUIsI MAIIUHBI
Teropunra"

https://m.edsoo.ru/5S06FMKTSV

21

22

23

Mammna Iocra
HopmanbHsbie anropudmer
Mapxkosa
ANTOpUTMUYECKH

Hepas3pelIuMble 3a1aul. 3ajada
ocra”oBa. HeBO3MOKHOCTB

https://m.edsoo.ru/KD8P8Z0BO

https://m.edsoo.ru/EA2DPC84Y

https://m.edsoo.ru/EMWUEDNR9




24

aBTOMaTHUYECKON OTIaIKU
IIpOrpaMm

CI10KHOCTB BBIUMCIIEHUN

https://m.edsoo.ru/DI2DPE0X0

25

ITouck npocTeIX yKces B
3aJaHHOM JIMaIa30HE C
IIOMOLIBIO AITOPUTMA «PELLIETO
Oparocdenar

https://m.edsoo.ru/H3J1UQKCS8

26

27

28

[IpakTnueckas padbota 1o Teme
"[Tonck mpoOCTHIX UKCEN B
3aJlaHHOM Juana3oHe"”
MHoropa3psiiHble Lieble Yucia,
3aJjauu JJIMHHOM apudMeTuKu
[IpakTuueckas pabora 1o Teme

"Peanu3amnust BEIUUCIEHUH C
MHOTOpa3psIHbIMH yucIaMu"

https://m.edsoo.ru/SN9A7JITV

https://m.edsoo.ru/S8FLDAOPS3

https://m.edsoo.ru/JGIPZP98C

29

CrnoBapu (accoluaTuBHbIC
MacCHUBBI, OTOOpaxeHHs). XI1III-
tabnuupbl. [loctpoenue
as1(haBUTHO-4aCTOTHOTO CJIOBaps
U1 33JAaHHOTO TEKCTa

https://m.eds00.ru/TO6DTYWVT

30

[IpakTnueckast pabota 1o Teme
"[locTpoenue andaBuTHO-
4acTOTHOTO CJIOBaps AJis
3aJaHHOro TeKkcTa"

https://m.edsoo.ru/WYRSXTHVB

31

AHanu3 TeKkcTa Ha €CTECTBEHHOM
si3pIKe. Brlnenenue
OCJIEN0BATEILHOCTEHN 10
mabnony. Perymsipasie

https://m.edsoo.ru/YJVBOQBEEG




32

BbIpakeHHs. YacTOTHBINA aHAIN3
[IpakTuyeckas pabora 1o Teme
"AHaIn3 TEKCTa Ha
€CTECTBEHHOM SI3bIKe"

https://m.edsoo.ru/SAFNKXPAL

33

34

35

36

Creku. AHanu3 NpaBUIBLHOCTU
CKOOOYHOI'O BBIPAKEHUS

Beruricienue apuMeTn4ecKoro
BBIPpAXKCHUS, 3AlITMCAHHOIO B
noctdukcHoOU hopme

[IpakTuueckas pabota 1mo Teme
"Brruncinenue apuMeTHIECKOTO
BBIPQKEHUS, 3aITUCAHHOTO B
noctdukcHoi hopme”

Ouepenu. Ucnonb3zoBanue
ouepeau sl BpEMEHHOIO
XpaHeHUs JTaHHBIX

https://m.edsoo.ru/UZ06WG18Q

https://m.edsoo.ru/4APHZ53JB

https://m.edsoo.ru/BOY6RWSEC

https://m.edsoo0.ru/RFBVQ14T0

37

[IpakTnueckas pabota 1o Teme
"Ucnonw3oBanue ouepenu”

https://m.edsoo.ru/270RH6HKM

38

Jepesbs. Peanusanus nepesa ¢
TTOMOIIIBIO CCBUTOYHBIX CTPYKTYP.
JIBonuHbIC (OMHAPHBIE) 1EPEBbSI.
[Toctpoenue nepesa miis
3aJJaHHOTO apU(PMETHIECKOTO
BBIPAXKCHUS

https://m.edsoo.ru/ WXTKRVSPL

39

[IpakTnueckast pabota 1o Teme
"Mcnonb3oBaHue I€pEBHEB IS
BBIYHCIICHUS apu(PMETHIECKUX
BBIpaKEHHI1"

https://m.edsoo.ru/4B7IBOLGP




40

41

42

43

PexypcuBHBIC alrOpUTMBI
obxona nepeBa. Mcronp3oBanue
CTEeKa M o4epean Uil 00Xoaa
nepeBa

PexypcuBHBIC alITOPUTMBI
obxoma aepesa. Mcrnonp3oBanue
CTEKa U ouepeu i 06xoaa
nepeBa

Anroput™msl Ha Tpadax.
[TocTpoeHre MUHHUMATIBHOTO
OCTOBHOTO JIepeBa B3BEIIICHHOTO
CBSI3HOT'O HEOPHEHTUPOBAHHOTO
rpada

O6xox rpada B rimyouny. O6xon
rpada B MUpPUHY

https://m.edsoo.ru/IL45K77G4

https://m.edsoo.ru/M8PBJ581K

https://m.edsoo.ru/2ZKXSNEYL

https://m.edsoo.ru/PDOGDKZX5

44

KonnyecTBo pa3inuHbIX MyTeR
MEX/1y BEpIIMHAMU
OpPUEHTUPOBAHHOTO
alMKJINYeCKOro rpaga

https://m.edsoo.ru/OK5XBLF1B

45

46

47

Auroput™ JIeHKCTpBHI.

[IpakTuyeckas pabora o Teme
"BrIunciieHue QIUHEL
KpaT4ailero myTHu MexX1y
BepIIMHaMU rpada (anropuTm
HeiixcTpsbr)”

Anroputm ®noiina—Yopmamia

https://m.edsoo.ru/CRN45WQ0O59

https://m.edsoo.ru/OPUC4APCM

https://m.eds00.ru/4T2Y64Y1Y

48

3agaym, perraemMple ¢ TOMOIIbIO
IUHAMHAYECKOTO

https://m.edsoo.ru/OBO3M36FA




49

50

51

52

MIPOrpaMMHUPOBAHMUS:
BBIUHCJIEHUE PEKYPCHUBHBIX
byHKIUI

[IpakTuueckas pabota 1o Teme
"Beruncienue pekypCcuBHbIX
(GyHKIUH C TOMOIIBIO
JMHAMHYECKOT 0
IIporpaMMupoBaHus”

3aaun, pemiaeMble ¢ TOMOIIBIO
JUHAMHYECKOTO
MIPOrPaMMHUPOBAHHUS: TTOACUYET
KOJIMYECTBA BAPUAHTOB

[TpakTrueckas paboTa Mo Teme
"[Toncuér KomMyecTBa BAPUAHTOB
C IMMOMOIILIO JUHAMUYECKOTO
IIPOrpaMMHUpPOBaHUA"

3amauu, pemraeMbple ¢ TOMOIIBIO
JTUHAMHYECKOTO
MPOrPaMMUPOBAHMUS: 33141
ONITUMMU3AINH

https://m.edsoo.ru/139CZ91D1

https://m.edsoo.ru/N6B4V28X5

https://m.edsoo.ru/TO288GY9B

https://m.edsoo.ru/VMITOV2IU

53

[TonsiTue 0 mapagurmax
nporpamMmmupoBanus. O630p
SI3BIKOB TPOTPaMMHUPOBAHUS

https://m.edsoo.ru/ESL36V11V

54

TToustue 00 00BEKTHO-
OPHUEHTHUPOBAHHOM
MPOrPaMMHUPOBAHUH

https://m.edsoo.ru/XQP3TUBLF

55

O0bexTsI U Kiaccsl. CBOMCTBA U
METOIBI OOBEKTOB

https://m.eds00.ru/6JQJC1GXS




56

57

OOBEKTHO-OPUEHTUPOBAHHBIHN
aHaIu3

[IpakTuueckas pabota 1o Teme
"Mcnonp30BaHuE rOTOBBIX
KJIaCCOB B Iporpamme"

https://m.edsoo.ru/LXRDV5535

https://m.edsoo.ru/9U0X7ZSAH

58

Pa3paboTka mporpaMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO
oAxo/a

https://m.edsoo.ru/1PCNI90X2

59

[IpakTnueckas padbora
"PazpaboTka nmpocToii
IIPOTPaMMBI C UCTIOIH30BAHUEM
KJ1accoB"

https://m.edsoo.ru/OSXBALUVU

60

61

62

Nuxkancyisanus. [Ipaktuaeckas
pabota no Teme "Pa3zpaboTka
KJ1acca, MCIOJIb3YIOLIEro
WHKAITCY IS0

Hacnenosanwue. [Tonumopduzm

[IpakTnueckas pabota 1o Teme
"Pa3zpaboTka nepapxuu Kiaccos"

0.5

https://m.edsoo.ru/ XWFD3SRL6

https://m.edsoo.ru/3IPHY7VDC

https://m.edsoo.ru/TDEZGXE92

63

64

65

Cpenpl ObICTpOIt pazpaboTKu
nporpamm. IIpoektupoBanue
uHTepdeiica moab3oBaTens
[IpoexTrpoBanue uHTEpdeiica
IIOJIB30BATENIS
Hcnonb30BaHne rOTOBBIX

yIPaBJIIEMBIX 3JIEMEHTOB JIJIst
MOCTPOCHUS UHTEpdeiica

https://m.edsoo.ru/IL6XE9IBF

https://m.edsoo.ru/18FFURCHI

https://m.edsoo.ru/844Q1ZXE4

66

[TpakTrueckas paboTa mo Teme

https://m.edsoo.ru/M7J3MMDEI




67

"Pa3paboTka mporpaMmsl ¢
rpaduaeckum uaTepdericom”
N3ydenne BTOporo si3bika
MIPOrpaMMHUPOBAHUS

https://m.edsoo.ru/LO9PRNA7S

68

69

70

71

N3yueHne BTOPOro si3bika
IIPOrpaMMHUPOBAHUS

OTansl KOMIIBXOTCPHO-
MaAaTEMaTH4ICCKOI'oO
MOACIIMPOBAHUA

Jluckperusanus npu
MaTeMaTH4eCKOM
MOJIETTUPOBAHUU HETPEPHIBHBIX
npoueccoB. MoienupoBanue
ABHUKCHUSA

[IpakTuueckas pabota mo Teme
"MopaenupoBaHue JBUKEHUS"

https://m.edsoo.ru/NKNMXM4HU

https://m.edsoo.ru/Q5J50KWIN

https://m.edsoo.ru/ZXKKJQ1U0

https://m.edsoo.ru/YCLZ4UHHA

72

MopenupoBanre OMOJIOTUUECKUX
cucreM. [IpakTuueckas padbora
o reMe "MopenupoBanue
OMOJIOTHYECKHX cucTeM"

0.5

https://m.eds00.ru/925RWHI1WH

73

MaremaTudecKkue MOJIENN B
SKOHOMHUKE. BEMUCINTETbHBIE
SKCHEPUMEHTBI C MOJIETIIMH

https://m.edsoo.ru/HYZZHAO0ZI

74

BepositHOCTHBIE MOAENH.
[IpakTnueckast pabota 1o Teme
"MIMUTalIMOHHOE MOJICIIMPOBAHUE
C IIOMOIILIO0 MeTona MoHTe-
Kapino"

0.5

https://m.edsoo.ru/RSDL7ZK22




75

76

KommnbroTepHoe MoierpoBaHue
CUCTEM yTPaBICHUS

O6paboTka pe3yabTaToOB
IKCIIEPUMEHTA

https://m.edsoo.ru/D52P3UQNN

https://m.edsoo.ru/VSBW4WV43

77

78

79

80

81

TabnuaHbIe (pensinoHHbIe) 0a3bl
JTAHHBIX

ITouck, coprupoBka u
¢buIbTpanus JaHHBIX. 3aMPOCHI
Ha BBIOOPKY JaHHBIX. 3alIpOCHI C
napamerpamu. Borancisemble
I0JIS B 3aIIpOCax

[IpakTnueckas padboTa 1Mo Teme
"Pabora ¢ roToBoi 0a3oi
MaHHBIX"

MHoroTtabiuaHble 0a3bl TaHHBIX.
Tumnsl cBsA3eit Mex a1y TaOIUIaMH.
Buemnuii kimod. [{emocTHOCTB
0a3el JaHHBIX

[IpakTryeckas pabora o Teme

"Pa3zpaboTka MHOTOTAOIMYHOM
0asbl JaHHBIX"

https://m.edsoo.ru/ISQMIQ8G4

https://m.edsoo.ru/GTZBVTII7

https://m.edsoo.ru/X7YS6VTTG

https://m.edsoo.ru/ XPHQBTDMS

https://m.edsoo.ru/4FHJ25TDD

82

3anpockl K MHOTOTA0 TMYHBIM
0a3aM JaHHBIX

https://m.edsoo.ru/UVTVIW6RW

83

84

[IpakTnueckast pabota 1o Teme
"3ampockl K MHOTOTA0 TMIHON
0ase 1aHHBIX"

SI3bIK yIIpaBiIeHUS JAHHBIMU

SQL

https://m.edsoo.ru/FOYXMVOB7

https://m.edsoo.ru/PJIMIPKQMR




85

86

[IpakTuueckas pabota 1o Teme
"VnpagneHnue JaHHBIMU C
nmomoIbko si3pika SQL"

Hepensimmonnsie 6a3bl JaHHBIX.
DKCIEPTHBIC CHCTEMBI

https://m.edsoo.ru/GL552SSUD

https://m.edsoo.ru/8YQXGKB6U

87

88

89

90

NHTepHeT-npriioxkeHus

[TonsiTue o cepBepHOi U
KIIMEHTCKOM JacTsAX cauTa.
TexHOnornus «KJINESHT —
cepBep», €€ JOCTOMHCTBA U
HEIOCTAaTKU

OcHoBbI a361ka HTML
[IpakTuueckas pabora 1o Teme

"Co3manne TEKCTOBOI BeO-
CTpaHUIbI"

https://m.edsoo.ru/VUNNCDB4U

https://m.edsoo.ru/N6DWP4IRG

https://m.edsoo.ru/G2HZZBEE]

https://m.edsoo.ru/DD7JRDZ9N

91
92

OcHoBol a361ka HTML
OcHoBbI a1361ka HTML

https://m.edsoo.ru/QY71J10R7
https://m.edsoo.ru/YLBK9SMHJ

93

[IpakTnueckas pabota 1o Teme
"Co3nanue BeO-CTpaHMUIIbI,
BKJIFOYAIOLIEN MYJIbTUMEIUNHBIE
O00BEKTHI (PUCYHKHU, 3BYKOBBIC
JTaHHBIC, BU1€0)"

https://m.edsoo.ru/6 EIXO4QCK

94

OCHOBBI KaCKaJaHBIX TaOIHUI]
ctuneit (CSS)

https://m.edsoo.ru/V6H31EQRS5

95

[IpakTuueckas pabota 1mo Teme
"OdopmiieHne CTpaHHIIBI C
MTOMOMUIBIO KaCKaIHbIX TaOIHI]
cTuien”

https://m.edsoo.ru/MGSEDM7TA




96
97

Cuenapuu Ha s3bike JavaScript

Cuenapun Ha si3p1ke JavaScript

https://m.edsoo.ru/VHYQBFI55
https://m.eds00.ru/2KY4Y6AT6

98

99

®opmbl Ha BeO-CTpaHULIE

[IpakTuyeckas paborta 1o Teme
"O6paboTka 1aHHBIX GopM"

https://m.edsoo.ru/EPV5ADCQR

https://m.edsoo.ru/KFCH27ELA

100

Pa3memenue Beb-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka ¢ailioB Ha
calTt

https://m.edsoo.ru/Y6VM4R 542

101

KanpupoBanue. McnpaBnenue
NepCIEeKTUBBL. [ ncTorpaMma.
Koppeknus ypoBHe#, KOppeKkuus
ngeta. OdecuBeyrBaHue
[BETHBIX N300paskeHMi

https://m.edsoo.ru/IHJ27RN3F

102

BBog nzobpaxenuii ¢
WCIIOJIb30BAHUEM PA3INYHBIX
U (POBBIX YCTPOHCTB.
[IpakTnueckas pabota 1o Teme
"O6paboTka HMPPOBBIX
¢dororpaduii”

0.5

https://m.edsoo.ru/7GRK7JKF5

103

Perymb. PaGota ¢ obmactsmu.
Ounbtpsl. [IpakTnueckas padora
o teme "Perymib nudpoBeix
¢dotorpapuii”

0.5

https://m.edsoo.ru/LUXAXOCRP

104

MHorocnoiiHble H300pakeHus.
TexcToBrIe citon. Macka cios.
Kanansl. Coxpanenne
BBLIEJIIEHHOH o0acTr

https://m.edsoo.ru/OZ8ER32MA

105

[IpakTuyeckas pabora o Teme

https://m.edsoo.ru/Z6PF79A G0




106

107

"MHorocnoitubsie n300paxeHus"

[ToaroroBka wiuTFOCTpauU 115
BeO-caiToB. [IpakTnueckas
pabora 1o Teme

" AHUMHpPOBaHHBIE
n3o0paxeHus"

Bekropnas rpaduka.
Bekropu3zanus pacTpoBbIX
n300pakeHUI

0.5

https://m.edsoo.ru/7QFG9KBYK

https://m.edsoo.ru/PIRQNJEXW

108

109

110

111

[IpakTuueckas padbora 1o Teme
"BekTopHas rpaduka"
[TpuHIMIBI TOCTPOCHUS U
penaKTUPOBAHUS TPEXMEPHBIX
MoJielIed

[IpakTryeckas pabora o Teme
"Co3nanue npocThIX
TpEXMEpHBIX Mozenei"”

Cerounble Moenu. Marepuaisl

https://m.edsoo.ru/W84Z3DOGI

https://m.edsoo.ru/KBPNWPJEA

https://m.edsoo.ru/2XDC5NKUP

https://m.edsoo.ru/WF3MVD2FH

112

113

[IpakTuueckas pabota 1mo Teme
"CeToynnie Mmoaeinn"

MonenpoBaHue HCTOUHHUKOB
oceleHus1. Kamepsl

https://m.edsoo.ru/Z917SRT8Z

https://m.edsoo.ru/TXUL8GD3U

114

[IpakTnueckast pabota 1o Teme
"Pennepunr"

https://m.edsoo.ru/I78NVIQDI

115

116

AnnutuBHbIe TexHOJOTHH (3D-
MIPUHTEPHI)

IlonsTHE O BUPTYaIBHON
PEaTbHOCTH U AOMOJHEHHON

https://m.edsoo.ru/6 W1WT296C

https://m.edsoo.ru/BZDFAHW04




pEaIbHOCTH

117 PesepBHoe Bpems 1 https://m.edsoo.ru/X3RHKBZCM
118 PesepBHOE Bpems 1 https://m.edsoo.ru/H4FKWSW13
119 PesepBHOE Bpems 1 https://m.edsoo.ru/11GT2RYIK
120 PeszepBHoe Bpemst 1 https://m.edsoo.ru/BSTC2EJSB
121 PesepBHOE Bpems 1 https://m.edsoo.ru/70QVL280H
122 Pe3epBHOE Bpems 1 https://m.edsoo.ru/MR3TQ44J7
123 PesepBHOE Bpems 1 https://m.edsoo.ru/BHX69GQO6
124 Pe3epBHOE Bpems 1 https://m.edsoo.ru/V10O1XFZX3
125 PesepBHoe Bpems 1 https://m.edsoo.ru/TUTHHED92
126 PesepBHoe Bpems 1 https://m.edsoo.ru/VELYQXZD6
127 PesepBHOE Bpems 1 https://m.edsoo.ru/LVECIMO6R
128 Pe3epBHOE Bpems 1 https://m.edsoo.ru/OUQIILVQF
129 PeszepBHOe Bpemst 1 https://m.edsoo.ru/UI3Y8YDS7
130 PesepBHoe Bpems 1 https://m.edsoo.ru/T6XN3IWBVK
131 PesepBHoe Bpems 1 https://m.edsoo.ru/3H6SC66XT
132 PesepBHOE Bpems 1 https://m.edsoo.ru/1L4CVP5G8
133 PesepBHOE Bpemst 1 https://m.edsoo.ru/KCD677PMT
134 PeszepBHoe Bpemst 1 https://m.edsoo.ru/EPSMZV6J8
135 Pe3epBHOE Bpems 1 https://m.edsoo.ru/IET8F6XPS
136 PeszepBHOe Bpemst 1 https://m.edsoo.ru/G7913B48L

OBIIEE KOJIMYECTBO YACOB 110 136 6.5

[TPOT'PAMME




ITPOBEPAEMBIE HA EI'D 110 HHO®POPMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI CPEIHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon

NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

1.

3namu (nonumams)

1.1

[ToHnMaHWe OCHOBHBIX NPUHIMIIOB YCTPOHCTBA M (PYHKIHMOHUPOBAHHS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOMJIBHBIX KOMITBIOTEPOB; TEHACHIIHIA
Pa3BUTUS KOMITBIOTEPHBIX TEXHOJOTMH; BJIaJCHWE HaBBIKAMH PaOOTHI C
OIEPAIlMOHHBIMU CHUCTEMaMHd M OCHOBHBIMH BHAAaMH IPOTPAMMHOTO
ofecrieyeHnss JUIsI  pEUICHWsT y4YeOHBIX 3aJa4 1O  BBIOpaHHOM

cricnyain3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPUHLMIAX OpraHU3allMM U

(1)YHKI_[I/IOHI/IpOBaHI/I5I KOMIIBXOTCPHBIX ceTe

1.3

ITormmanne OCHOBHBIX IMPUHOUIIOB OUCKPETHU3allWK Pa3JIMYHbBIX BHUIOB

uHpopmarun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKH YMCIOBOM M TEKCTOBOM
uHpopMauuy (3alMCh 4YMCEN B IO3ULHOHHONW CHCTEME CUHMCIEHHUS,
JEIUMOCTb LIEJIbIX YHUCEN; HAXO0KJIEHUE BCEX IPOCTHIX UMCEN B 3a/laHHOM
Jvara3one; o0paboTka MHOTOPA3pSAHBIX IEIBIX YHCEN, aHaIHu3

CHUMBOJIBHBIX CTPOK U ,Z[pyFI/IX), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3HaHHe q)YHKHI/IOHaJ'H)HI)IC BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CpPCIACTB

cpensl pa3paboTKu

1.6

Branenve OCHOBHBIMH CBEJEHUSIMH O 0a3zax JaHHBIX, WX CTPYKTYpE,

CpeacCTBax CO34aHuAd U pa6OTI>I C HUMH

1.7

ITonnManue BO3MOXKHOCTEH U OFpaHI/ILICHI/Iﬁ TEXHOJIOTHI HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX O6J13.CT$IX; HaJIM4ue Hpe)ICTaBJ'IeHI/Iﬁ 00
HUCIIOJIBb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3JINYHBIX

npodeccuoHanbHbIX chepax

1.8

Branenne TeopeTMYECKMM anmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIIATH
IIPEACTABJICHUE 3aJaHHOTO HAaTypaJbHOI'O YHCIA B PA3JIMYHBIX CUCTEMAX
CUMCJICHUS; BBINOJHATH MNpeoOpa3oBaHUSl JIOTUYECKUX BBIPAKEHHIH,
UCTOJB3Ysl 3aKOHBI alreOpbl JIOTUKHU; ONPEeNATh KpaT4alluid MyTh BO
B3BEIIEHHOM Trpade M KOJMYECTBO IyTeHd MEXIy BepIIMHAMHU

OpPUEHTUPOBAHHOTO ALMKINYECKOro rpada




Ymemo

2.1

2.2

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJCIN s
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH II€Tb MOJCIUPOBAHMS,
BBITMOJHATh AQHAINU3 PE3YJIbTATOB, MOJYYEHHBIX B XOJ€ MOIEIUPOBAHUS;
OLICHMBATh aJC€KBAaTHOCTh MOJEIU MOJCIUPYEMOMY OOBEKTYy WIH

MPOLECCY; MPEACTABISTh PE3YIbTATHI MOJAEIMPOBAHUS B HATJISIIHOM BUE

YMenue KiacCHQUIMPOBATH OCHOBHBIC 3a/laud  aHaIW3a JaHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIacTepu3alys, aHaJIu3
OTKJIOHEHMI1); MOHMMATh MOCJIEI0BATEIbHOCTh PEIICHUs 3ajad aHalnu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLICHKA KauecTBa JaHHBIX,
BbIOOp ¥ (WJM) TMOCTPOCHHE MOJENIH, NPeoOpa3oBaHUE JAHHBIX,

BU3yalin3allud JaHHBIX, MHTCPHOPCTALUA PE3YJILTAaTOB

23

24

YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpapUUECKUX
Y 3BYKOBBIX JIaHHBIX IIPY 33JJaHHBIX [TapaMeTpax AUCKPETU3alUU. Y MEHHE
OIpPENENATh CPENHIO CKOPOCTb IIE€pPelayd  JaHHBIX, OLIEHHUBATh
U3MEHEHHE BpEMEHHU Iepeauyd Ipu HU3MEHEHHH HH(POPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHune CTpouTh KO, OOECIEeYMBAIOIIMK HAWMEHBIIYI0 BO3MOXKHYIO

CPEIHIOIO0 JUTMHY COOOIEHUS TPH N3BECTHON YaCTOTE CHMBOJIOB

2.5

YMeHue ucnosib30BaTh IMPU PELICHUHM 3a7ad CBOMCTBA IMO3MLIMOHHOU
3allMCH YHUCEJI, aITOPUTMbI MTOCTPOCHUS 3allMCH YHUCIA B IMO3ULIHUOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCIa I10
CTPOKE, COJEpKAalllel 3aluch 3TOTO0 4YHUCia B MO3UMLMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHEM;  YMEHHUE  BBIIOJHSATH

apI/I(l)MeTI/I'-IGCKI/IC ornecpanr B IO3UIIUOHHBIX CUCTEMAaX CHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMax MO 3aJaHHOM  Talmuie
UCTUHHOCTH; HCCIeloBaTb 00JacTb MCTHMHHOCTH  BBICKA3bIBAHMUS,

COACPKAIICTO TEPEMECHHBIC, PCHIATh HECIIOXKHEBIC JIOTHYCCKHUEC YPABHCHUA

YMeHne pemaTh alrOpuTMHUYECKHE 3a7aud, CBSA3aHHBIE C aHAIH30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO MYyTH MEXIY BEpIIMHAMHU
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX IyTEH MEXITYy BEpIIMHAMH

OPUCHTHUPOBAHHOI'O ATUKIINICCKOTO rpa(ba)

2.8

YMeHne ucnoab30BaTh JCPEBbs MPU aHAIN3E U IMOCTPOCHNUHN KOJ0B M JJIA
MNpEaACTaBJICHUA apI/I(I)MeTI/I‘-ICCKI/IX BBIpa)KeHPIfI, npu peUHICHUU 3aJdav
MOoruCKa MU COPTHUPOBKH; YMCHUC CTPOUTH ACPCBO HUTPHI MO 3aJaHHOMY

aIropuTMy; pa3palaThiBaTh U OOOCHOBBIBATH BBIUIPBIIIHYIO CTPATETHIO

UTPBI




2.9

2.10

YMeHHe aHaJIM3UpPOBaTh QAJITOPUTMBI  C  HCIIOJIB30BAaHMEM  TaOJIHII
TPACCUPOBKH; ONPEACNATh 03 MCHOIb30BAHUS KOMIBIOTEpA Pe3yJIbTAThI
BBINOJIHEHUS] HECJIOKHBIX IPOTrPaMM, BKJIFOYAIOIIMX LMKJIbI, BETBICHUS U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpeleNaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHME 3JEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIM IOMCK) M NPUBOAMTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU IUId pCIICHUA OHHOﬁ 3aga4u

2.11

Bnagenne yHUBEpPCANBHBIM SI3BIKOM  TPOTPAMMHPOBAHUS  BBICOKOTO
ypoBHs (ITackans, Python, Java, C++, C#), npeacraBieHussMu 0 6a30BBIX
TUTNIaX JAHHBIX U CTPYKTypaxX NaHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHEIC
VOPAaBISIONME  KOHCTPYKIMH;  YMEHHE  OCYIIECTBISATH  aHAIU3
NPEIUIOKEHHOW  MPOrpaMMBI:  ONPENEISITh  Pe3ylbTaThl  PadOTHI
IPOTrpaMMBbI TIPU 33JaHHBIX MCXOJHBIX JAHHBIX; ONPEICNIATh, MPU KAKUX
UCXOJIHBIX JIaHHBIX BO3MOXKHO TOJYYCHHE YKa3aHHBIX pE3yJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT MPHBECTH K OMUOKe B paboTte
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKEHHUS 10  YIYUYIICHHIO

MMpOorpaMMHOIo KoJia

2.12

2.13

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUIsl U3Y4YEHHUS  SI3BIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBbIE aJITOPUTMBI 0OPAaOOTKHU YHCEll, YUCIOBBIX MOCIIEA0BATENbHOCTEH
M MacCHBOB: IIPEJCTaBJICHME YHUCIa B BUAE HaOOpa MPOCTHIX
COMHOXMHTEJNEH; Hax0oXKJIeHWE MaKCUMalbHOW (MHUHUMAaJIbHOM) HHpPHI
HaTYpaJIbHOTO YHCJIa, 3alIMCAHHOTO B CUCTEME CUUCIIEHHS C OCHOBaHHUEM,
He mnpeBblmaonmM 10; BbluuClIeHHMe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM MOCIEA0BATENbHOCTH (CYyMMBI,
NPOU3BECHUS  CPEAHEro  apu(PMEeTHYEeCKOro, MHUHHUMAJIBHOTO U
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBIETBOPSIOIINX
3aJJaHHOMY YCJIOBHMIO); COPTHUPOBKY JJIEMECHTOB MAacCHBa; YMEHHE
UCIIOJIb30BaTh B MpOrpaMMax JaHHbIE pPa3IMYHBIX THUIIOB C Y4ETOM
OTpaHMYEHUN Ha JMAaNa30H MX BO3MOXHBIX 3HAYEHUH, NPUMEHSTH IpU
peLICHUH 3a/1a4 CTPYKTYpPbI JaHHBIX (CIHMCKH, CIOBApPH, CTEKU, OUEpe.H,
JIEpEBbs1); MPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbBIE MOANPOTPaMMBbI IS
00pabOTKM YUCIIOBBIX JAaHHBIX U CUMBOJIBHBIX CTPOK; UCIOJIb30BaTh MpU
pa3paboTke MporpamMm OHOJIMOTEKH MOANPOrpaMM; YMEHHE HCII0JIb30BaTh

CpeacCTBa OTJIAAKHU IPOrpaMM B CpCIC IMPOrpaMMHUPOBaAHUA

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

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




pelieHus, moadOop JTUHUHM TpPEHJa, PelIeHHE 3aJad MPOTHO3HPOBAHMUS),
YMEHHE HCIONb30BaTh TaOJIM4YHbIE (pENSIMOHHBIE) O0a3bl JAHHBIX U

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30OBLIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIONIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  HHU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBBIX 00pa30BATEILHBIX CEPBUCOB




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
1HO TH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

1

Hudposast rpaMOTHOCTH

1.1

1.2

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

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06p360TKa 0O0IBIINX JaHHBIX

[IpyHIMIBI OCTPOCHHS] W allapaTHble KOMIIOHEHTHl KOMITBIOTEPHBIX CETeH.
CereBble mnporokosbl. Cerb HMHrepHer. Appecanuss B cetu MHTepHer.
[Tporokonsr creka TCP/IP. Cucrema momeHHbIX uMEH. Pa3nenenue [P-cetn 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 gonroBpemMeHHOW mnamstu. [llaGnonsl i ommcaHus
rpyni ¢ainos

CkopocTp mepenaud  JaHHBIX. 3aBHUCHUMOCTh  BPEMEHM  IepeJayd  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHAJIa CBSI3U

HIudpoanue aanHpix. CUMMeTpuYHble U HecuMMeTpuuHble mUdpsl. [ndps
npoctoii 3amensl. ludp Lesaps. udp Bmwkenepa. Anroput™m mudpoBaHHS
RSA

1.6

2.1

Kozpl, no3Bossitoniie 00HapyKUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINUE TIPU
nepenaye 1aHHbIX. PaccrosiHnne Xammunra. KonupoBaHue ¢ MOBTOpEHUEM OUTOB.

Konasr XsMmMuHTa
Teopetnueckrue 0CHOBBI UHPOPMATUKHI

JlBonuHoe  KoaupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alIMCAaHHBIX C MOMOIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe ONHO3HAYHO NIEKOIUPYEMBIX KOJIOB C ITOMOIIBIO

nepeBa

2.2

2.3

Teopernueckne mnoAXoabl K OLEHKE KojiudecTBa HHGopMmauuu. EauHuIbI
U3MEpeHusi KoiauuecTBa HHpopMmanuu. AndaBUTHBI MMOAXOA K OILEHKE
KonuyectBa HMH(pOpManuu. 3aKoH aJaUTUBHOCTH HH(opmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyina Lllennona

Cucremsr cuucienus. Pa3BépHyTas 3amuch IeNbIX W JPOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cunciaeHns. CBodcTBa ITO3UIIMOHHOM 3aIlliCH YHCIIA:
KOJIMYECTBO IU(p B 3aIUCH, MPU3HAK JICTUMOCTH YUCIIAa HA OCHOBAHUE CHUCTEMBI
CUMCIICHUsI. AJITOPUTM NIEPEBOJIA LIEJIOTr0 Yncia U3 P-uuHON cucTeMbl CUMCIICHUS

B ACCATUYHYIO. AHFOpI/ITM nepeBoja KOHe4YHOM P-muHO IIpO6I/I B JCCATUYHYTO.
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2.5

AJropuT™M MepeBoJa LENOTr0 Yucia U3 JECITHYHOM CHCTEMbl cuucieHus B P-
nuHyto. IlepeBos KoHeWHOH pecATHUHOW Jpobu B P-nmunyto. JIBomuHas,
BOCBMEpUYHAs M IIECTHAAIATEPUYHAS CUCTEMbI CUYMCIICHUS, CBSI3b MEXKITY HUMHU.
Apudmerndeckue orneparyy B MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS

TponuHas ypaBHOBEIICHHASI CUCTEMa CUUCIIEHUA. J[BONYHO-/IeCITHYHAS CUCTEMA
CUHCIIEHUS

Komuposanue texcroB. Konuposka ASCII. OgHoOaliTHbIe KOgupoBKU. CTaHmapT
UNICODE. Komupoka UTF-8. Omnpenenenue wnHPOPMAIMOHHOTO 00BbEMa

TEKCTOBBIX COOOIIEHUM

2.6

2.7

2.8

2.9

KomupoBanue nzobpaxenuit. Ouenka mHGOpMaOHHOTO 00bEMa TpadrUecKuX
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U I‘HYGI/IHG KOOAUpPOBaHUA IBCTA. HBGTOBBIG
monenu. KomupoBanue 3Byka. OneHka HMH(OPMAlMOHHOIO 00BbEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PASPAAHOCTH KOAUPOBAHUS

Anrebpa noruku. IloHsaTtue BbicKa3biBaHMs. Bpicka3biBaTenbHble (OPMBI
(npenukatel). KBaHTOpHI CyI11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmunpel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlormueckue ToxxaecTBa. JlJornyeckue onepanuy 1 onepanyuy HaJ MHOXECTBAMM.
3aKkoHBl anreOpsl JIOTMKH. OKBUBAJIEHTHBbIE HPeoOpa3oBaHUS JIOIMYECKHX
BBIpa)KCHMI. JIornueckue ypaBHEHHs U CHCTEMbI yPaBHEHU.

Jlornyeckre (QYHKIUU. 3aBUCUMOCTh KOJHMYECTBA BO3MOMKHBIX JIOTHYECKHX
(GYHKIMH OT KOJIMYECTBA apryMEHTOB.

Kanonnueckue (hopMbl JTOTHYECKUX BBIPAKEHUN

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJIBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6n1/1ue HCTUHHOCTH

Jlornueckue »sIeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoenne cxem Ha JOTMYECKUX 3JEMEHTax Mo
3aIaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mopenu u wmonenupoBanue. llenmu monenupoBaHusi. AJEKBAaTHOCTh MOJIETH
MOJIETTUpyEMOMY OOBEKTY WM mporeccy. DopManu3zaiius TpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToB MOACTUPOBAHUS B BUE, YAOOHOM JJIsl BOCTIPUSTHUS

yenoBekoM. ['paduueckoe npeacraBneHue 1aHHbIX (CXeMBbl, TAOIUIBL, TpadUKH).

[IpencraBineHne LenabIX YUCEN B MaMATH Komiblorepa. OrpaHUYeHHOCTh
JUana3oHa 4YHCeNl NpPU OrPaHWYEHWH KoiudecTBa paspsaoB. llepenonHenue
paspsnHON ceTku. be33HakoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JIOTIOJTHATEJIBHBIN KOJ OTPULIATENIbHBIX YUCEIL.

[ToGutoBbIe JorMueckue onepanuu. Jlorndeckuid, apupmeTHyecKuii u

nukiauyeckuit  casuru. IludpoBanne ¢ mnomomip0 MOOUTOBOM omnepaunuu




«uckmouaromiee UJIH»

2.12

2.13

2.14

IIpencraBiacHue BEIECTBEHHBIX YHCEN B IMAMATH KOMIIBIOTEpA. 3Hadallasl 4acTh
U NOopsAoK uMcia. Jluama3oH 3Ha4eHMM BeELIECTBEHHBIX uuced. I[IpoGiembl
XPAaHEHMUS BEIECTBEHHBIX 4YMCEJN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsaaoB. BpllonHeHue omnepanyii ¢ BEIIECTBEHHBIMM YWCIIAMH, HAKOIUICHHE

ook IIpU BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MATpHI], CIHCKOB CMEXHOCTU. PelieHnue
AITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHanu3oM rpadoB (mocTpoeHue
ONTHUMAJIBHOTO IMyTH MEXAY BeplIIMHaMu Trpada, ompeaeNeHUEe KOJIUYeCTBa
pa3IMYHBIX IyTEH MEXIy BEpPIIMHAMU OPUEHTUPOBAHHOIO ALMKINYECKOTO
rpada)

HepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma aepesa.
[IpencraBnenne apupMeTHYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcronb3oBaHHe

rpadoB U 1epeBLEB IPU OMMCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOILIEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ TosiHON nHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, ONUCAHHE CTPATETHH WIPbl B TabnuyHOW (dopMme.

BBII/IFpBII_HHBIC H IIPOUT'PBIITHBIC ITO3HUITUU. BBII/IFpLIH_IHHe CTpaTeruun

Cpe,I[CTBa HCKYCCTBCHHOI'O HHTCIJICKTA. I/I,ILGHTI/IQ)I/IKEIHI/IH n IIOUCK
I/I306pa)I(eHI/II>'I, paciioO3HaBaHHC JIMII. Hcnonp3oBaHue METONOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa101111/1x cucremax. Mcmonp30BaHEe METOIOB HCKYCCTBCHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopManuzanus MOHATHA alIropuTMa. MammHa TeIOpHHTa Kak YHHBEpPCAJIbHAS

MOJEJb BBIYMCICHUM

3.2

OneHka CIOXKHOCTH BbIUMCIEHMH. Bpemst paboTel M 00BEM HCIIONB3yEeMOM
aMsATH, MX 3aBUCHUMOCTh OT pa3Mepa MCXOOHBIX JaHHbIX. OreHka
aCUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJMHOMHAJIBHON
cinoxHoctd. IlepeGopuble anroputmbl. IlpuMepsl pa3IUYHBIX aITOPUTMOB

peiCHUA OHHOﬁ 3aa4M, KOTOPbIC UMCIOT Pa3JIMUHYIO CJIIOKHOCTDH

33

34

OmnpeneneHne BO3MOXKHBIX PE3YJIbTaTOB pabOThl MPOCTEUIINX aITOPUTMOB
yIpaBJIEHUS] HCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNropuTMmoB. OmnpexneneHue

HCXOAHBIX JAaHHBIX, IPHU KOTOPLIX aJITOPUTM MOXKCT JaTh Tpe6yeMLII>'I pe3yiibTaT

AJIFOpI/ITMLI O6pa6OTKI/I HaTypPaJIbHBIX YHUCCII, 3alIMCAHHBIX B IO3WIHOHHBIX
CUCTEMAX CYHCIICHHA: p8.36I/IeHI/Ie 3allMCu 4YucCjlda Ha OTACJIbHBIC I_II/I(I)pBI,
HaXOXIACHUC CYMMBI U TIIPOU3BCIACHUIA I_[I/I(i)p, HaXO0XJICHUC MaKCHMAaJIbHOM

(MUHMMAaNTBHOM) TUQPBHL.




[IpencraBnenue uyucna B BUjAe HaOopa IMPOCTBIX COMHOMKHUTENEH. ANTrOpUTM
OBICTPOTO BO3BEJICHHUS B CTENEeHb. [IOMCK MPOCTHIX YMCeN B 3aJaHHOM JHMana3oHe

C MIOMOIIIBIO ATITOPUTMA «peieTo JpartocheHa

3.5

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

3.6

Azpik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl gaHHBIX:
L[EJIOYHUCIICHHBIE, BEUICCTBEHHbIC, CHMBOJIbHBIC, JOrMYeckue. BerBieHus.
Cnoxusie ycnoBus. Llukisl ¢ ycinoBuem. L{UKIbI 10 IEpeMEHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M BOMYHBIC (ailibl.
daiinoBsle mepeMeHHble ((aitoBbie ykazatenu). UteHue u3 ¢aiina. 3anmuch B
(aii.

Pazbuenue 3aqaun Ha moa3anauu. [lognporpaMmel (IpotieAypsl U QYHKITHH).

Hcnonp3oBanne CTaHAAPTHON OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

3.7

Pexypcusi. PexkypcuBHble mpoueaypsl U ¢GyHKuuu. Vcmonp3oBaHue cTeka Uis

oprann3anv pCKypCHUBHBIX BBI3OBOB

3.8

3.9

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3anadd. YuciaeHHoe
pellieHre ypaBHEHHMI C momollbio nojdopa mnapamerpa. UHCIEHHbIE METOJbI
pelieHusl ypaBHEHHMH: MeToJ mepebopa, MeETOJ| IOJIOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCIICHUE JUIMH KPUBBIX. Bhramcienue ruromaznei ¢uryp c
IIOMOUIBI0 YUCJIEHHBIX METOJIOB (METOJ IPSIMOYTOJIbHUKOB, METOJ Tpameluii).
ITouck makcumyma (MUHUMYyMa) (QYHKLUUU OJHOW IE€PEeMEHHONH MeTOJ0M

IIOJIOBUHHOI'O ACJICHUA

OOpaboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (QYHKIMH  sI3bIKa
MIPOrPaMMHUPOBAHHUS JJIs1 00paOOTKH CUMBOJIBHBIX CTPOK. ANITOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBAa IOSABJICHHH CHMBOJA B CTPOKE,
pa3OueHre CTPOKH Ha CJI0OBa IO MPOOEIBbHBIM CHUMBOJIAM, MOUCK TMOJCTPOKH
BHYTpU JIaHHOW CTPOKH, 3aMEeHa HalIEeHHOW MOACTPOKH Ha APYTYIO CTPOKY.
I'eneparust Bcex CIOB B HEKOTOpOM ani(haBUTE, YAOBIETBOPSIOIIUX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3zoBaHue yuciia B CHMBOJIBHYIO CTPOKY M 0OpaTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcell. BpergucieHne  0000OIEHHBIX
XapaKTEPUCTHK DSJIEMEHTOB MacCHMBa WM YHCIOBOM IOCJIEN0BATEILHOCTH
(CcyMMBI, TpOU3BEACHUS, CPEAHEro apu(PMETHUYECKOr0o, MHUHUMAIBHOTO U
MaKCUMaJIbHOTO 3JEMEHTOB, KOJUYECTBA DJEMEHTOB, YAOBIIETBOPSIOIINX
3aIaHHOMY YCIIOBHW10). JIMHEWHBIM TOWCK 3a/laHHOTO 3HAYEHUS B MAaCCHBE.
ANTOpUTMBI pabOTHI C dSJEMEHTAaMH MacCHMBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO MmaccuBa. IIpocTbie METOIbl COPTHUPOBKHU
(MeTox my3BIpbKa, METOJ BBIOOpa, COPTHPOBKAa BcTaBKamu). CopTUPOBKA
cmusinueM. breictpas coptupoBka maccuBa (amroput™ QuickSort). J[BowmuHBIiI

MTOMCK B OTCOPTUPOBAHHOM MAaCCHBE




3.11

3.12

3.13

JIByMepHbIE MacCHBBI (MaTpuLbl). ANTOpUTMBI 00paOOTKH  JIBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHUBa IO 33JaHHBIM
MpaBWJIaM, MOUCK 3J€MEHTa B JBYMEPHOM MAaCCHBE, BBIYHMCICHHE MaKCHUMyMa
(MMHMMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, [IEPECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

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

Crexku. AHaIM3 TPAaBWIBHOCTH CKOOOYHOTO  BBIpAXEHUA. Bbrumcienue

apu(METHYECKOTO BBIPa)KEHUS, 3alMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepezu/l. Hcnons3oBanne oduepeau IJist BPEMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha Tpadax. [locTpoeHrMe MHUHHMAJIBHOIO OCTOBHOTO JepeBa
B3BELLICHHOI'O CBSA3HOTO HEOPHEHTHUPOBAHHOro rpada. KomauuecTBo pa3inuyHbIX
nyTed MeXay BEepLIMHAMU OPUEHTHPOBAHHOTO allMKIMYECKOro rpada. AIropurm
JlerkcTphl

HepeBps. Peanuzanus nepeBa ¢ IOMOLIBIO CCBUIOYHBIX CTPYKTYp. JlBOM4YHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa il 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHbIe anroputMsl 00xona faepesa. Vcrnonb3oBaHue cTeka u
ouepeau 11 00xo/a AepeBa

JluHaMu4ecKkoe NMporpaMMHUPOBaHKUE KaK METOJl PELICHUs 33a[a4 C COXpaHECHHEM
IIPOMEXYTOYHBIX PE3YyJbTaTOB. 3a7auu, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
POrPaMMHUPOBAHUS: BEIUMCIICHUE PEKYPCUBHBIX (DYHKIIMH, MTOJICUYET KOIMYECTBA

BapuWaHTOB, 3ala4v ONITUMU3AlINUN

3.17

4.1

[Tonsitue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmupoBaHuu. OOBEKTH U
kyaccel. CBoMcTBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIIN3.
PazpaGoTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TMOIXOJA.

Wukancymnsuus, Hacae10BaHue, MoJIuMophu3m
WNHpopmannoHHbIE TEXHOIOTHH

Ananmu3 naHHeiX. OCHOBHBIE 3a/laydl aHaiHW3a JaHHBIX: IPOTHO3UPOBAHHUE,
KnaccuuKkanus, KiacTepu3amnus, aHanu3 OTkiIoHeHuWi. I[lociemoBarenbHOCTH
pelIeHUs 3a/1a4 aHaJIu3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYUCTKA M OIEHKA
KauecTBa JaHHBIX, BBIOOp M (WIM) TOCTPOEHHUE MOJAETH, MpeodpazoBaHUE
JAHHBIX, BU3yaIHM3alus JaHHBIX, WHTEpIpeTanus pe3yibTatoB. [IporpammHbie
cpenctBa u HHTEepHeT-cepBUCH JUIsi 0OpaOOTKM M TIPEICTaBICHUS JTaHHBIX.

Bonwmue nanasie. MammaHoe 00ydeHne

4.2

AHanmM3 JaHHBIX C TOMOIIBIO AJIEKTPOHHBIX TaOmwil. BeraucieHue cyMmMmsl,
cpemHero  apudMeTHyecKoro, HaubOonbliero  (HAaMMEHbBINEr0)  3HAYCHUS

nuana3oHa. Berumcnenune koddduiueHTa KOppensuuud JBYX pSAIOB JIaHHBIX.




[TocTtpoenne crombuaThIX, JUHEWYATHIX W KPYroBbIX auarpamm. Iloctpoenue
rpadukoB ¢pyuknuii. [Togbop muHUM TpeHaa, pelieHue 3a1ad IPOrHO3UPOBAHMS.

Pemenue 3aaa4 OITUMH3alH C ITIOMOIIBIO SJICKTPOHHBIX Ta6JII/II_[

4.3

Juckperusanuss 0Opud  MaTEeMaTHYECKOM  MOJCIUPOBAHUU  HENPEPHIBHBIX
mpoueccoB. MogenupoBanue JBWXKeHUS. MojenupoBaHue OHOIOTHYECKUX
cucteM. MaremMatuueckue MOJAEIM B  OKOHOMHUKE. BbIUMCIUTENbHBIC
JKCIIEPUMEHTHI ¢ MojensaMu. OO6paboTka pe3ysibTaToB ASKCIepuUMeHTa. MeToj
HaUMEHBIIMX KBaApaToB. OIEHKA YHUCIOBBIX MapaMeTPOB MOJEIUPYEMBIX
O0BEKTOB M TMpoleccoB. BoccTaHoBIeHHE 3aBUCHUMOCTEH MO pe3ylibTaTam

JKCIIEPUMEHTA

4.4

4.5

4.6

BeposiTHOCTHBIE MOJEIIH. Meronsl Momnte-Kapio. NmurannonHoe

MOICINPOBAHUC. CucreMbl MacCOBOI'O O6CJ'Iy>KI/IBaHI/I$I

Tabnuunble (pensiroHHbIe) 0a3bl TaHHBIX. Tabnuia — mpeIcTaBIeHue CBEACHUI
00 omumoTHHHEBIX oOBekTax. Iloine, 3ammch. Kimrou tabmuuer. Pabora ¢ roroBoit
0a30i naHHbIX. 3anosHeHue 0a3bl AaHHBIX. [louck, copTupoBka M (uIbTpaLus
JTaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl ¢ IapaMeTpaMu.
Beruucnsemsle nosst B 3ampocax.

MuoroTtabanunbie 06a3pl TaHHBIX. THMBI CBs3ed Mexay Tabnuuamu. BHenrHui
kito4. LlenoctHocTh 6a3bl TaHHBIX. 3alIPOCHl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX
TexctoBbiii mpoueccop. CpencrtBa IoOMCKAa U aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypHUpPOBaHHbIE TEKCTOBbIE TOKyMEHTHI. CHOCKH, OTJIaBJICHHUE.

[IpaBuna UUTHPOBAHUS MCTOYHMKOB U odopmieHHs Oubanorpapuyueckux

CCBIJIIOK
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