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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriyOnéHHBIA YPOBEHb) HA YPOBHE CPEIHETrO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHHM K pe3yJabTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHbix B @I'OC COO, a takxke (enepanbHOil padboueit
POrpamMMbl BOCIIUTAHUS.

[IporpaMmma mo wuHpOpMaTHKEe HAET MPEACTABICHUE O IIeNAX, OOIIeH
cTpaTernd OOy4YeHHs, BOCIHMTAaHUS W Pa3BUTHUS OOYYAIOUIUXCS CpPEICTBAMHU
yuebHoro npeamera «MHdopmaruka» Ha yriyOJa€HHOM YpOBHE, YCTAHABIIMBAET
00s13aTeIbHOE IIPEIMETHOE coJiepKaHue, peycMaTpUBaEeT €ero
CTPYKTYPUPOBAHHE IO pa3ziejiaM U TeMaM Kypca, ONpPEAeIIIeT pacipeleICHUE ero
1o kjaccaMm (rojgaMm M3y4yeHus), Ja€T NPUMEpPHOE pachpe/eleHrue y4eOHbIX YacoB
N0 TEMAaTUYECKUM pasJenaM Kypca U  PEKOMEHIYEMYI0 (IIpUMEpPHYIO)
NOCIEA0BATEABHOCTh  MX  M3y4eHUS C  y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKM Y4eOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEN 00yUaroIUXCS.

[Iporpamma o nHpOpMaTHKE ONpPEIEISeT KOJTMUECTBEHHbIE U KAYECTBEHHBIE
XapaKTepUCTHKU Y4eOHOro Marepuasa JUlsl KaXJI0ro roja U3yuyeHus, B TOM YUCIIE
JUISL COIEPKATEIbHOTO HAIOJHEHHUs] Pa3HOro BHJAa KOHTPOJS (MPOMEKYTOUHOU
aTTeCcTallu oOyyarouuxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
roCyAapCTBEHHOW UTOrOBOM arrectanun). [Iporpamma no nHpopmaTuke sIBIsieTCS
OCHOBOM [IIl COCTaBJIEHUS AaBTOPCKUX Y4YEOHBIX NPOrpaMM U YYEOHHKOB,
NOYPOYHOI'O IIAHUPOBAHUS Kypca YUUTENEM.

Nudopmatuka B cpegHem o01ieM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAyYHOW JOUCHUIUIMHBI, HW3ydaromiei
3aKOHOMEPHOCTH MPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3alMA HHPOPMAITMOHHBIX
IPOLIECCOB B Pa3JIMYHbIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TPUMEHEHHs  WHOOPMATHKU, TPEXKAE  BCETrO
UH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIPABIIEHUE U COLMAIBHYIO CheEpy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep WHPOPMATHKH ¥ HWH(DOPMAIMOHHOU
NEeSATETbHOCTH.

Kypc uHbopmaTnku Ajis ypoBHS CpEIHEro OO0IIero oOpa3oBaHUS SIBISETCS
3aBEpUIAIOIIUM 3TallOM HEMPEpPhIBHONW MOATOTOBKM OOydYaroluxcsi B 00JacTu
UHPOPMATUKA U WH(DOPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha coJiepKaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIET0 0Opa3oBaHUs U
OMBIT  TIOCTOSTHHOTO  TMPUMEHEHHs  WHPOPMAIMOHHO-KOMMYHHKAITMOHHBIX



TEXHOJIOTUM, AA€T TEOPETHUYECKOE OCMBICIEHUE, MHTEpPIpETalui0 U 0000IIeHre
ATOTO OTBITA.

Pe3ynpTaThl  yriayOJaeHHOrO ypOBHS M3y4eHHs ydyeOHOTO MpeameTa
«Madopmatukay OpPHEHTHPOBAHBI Ha TOJYYCHHUE KOMIICTCHTHOCTECH IS
nocJIeyroIIei mpodeccuoHaIbHOM NeaTeabHOCTH. OHUM BKITIOUAIOT B CEOS:

OBJIQJICHUE KIIIOYEBBIMU TMOHSATUSAMH U 3aKOHOMEPHOCTSAMH, PACIO3HABAHUE
COOTBETCTBYIOIIUX WM  TPU3HAKOB UM  B3aUMOCBS3€H,  CIOCOOHOCTh
JIEMOHCTPUPOBATH PA3JIMUHbIC TOAXO/IbI K U3YUYECHHIO SBJICHUM;

YMEHHUE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUYECKUE 3aJayu,
XapaKTEPHBIC VIS UCIIOJIB30BAHUS METOAOB M MHCTPYMEHTAPHS JAHHOTO YIeOHOTO
pEAMETa;

HaJIM4ME TPEJCTABICHUN O JIaHHOM Y4eOHOM TMIpEeJMETe Kak IIeJIOCTHOM
TEOpUU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3AX CO CMEXKHBIMU 00JACTIMU
3HAHUU.

B pamkax yriny06n€HHOTO ypoBHsSI M3y4deHHsS MHPOPMATHUKH OOecTrieunBacTCs
1[eJICHANPABJICHHAs] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3anusXx  MNpoPEeCcCHOHAIBHOIO  O0pa3oBaHUsS IO  CIEHUATBLHOCTSIM,
HEMOCPEJACTBEHHO CBSA3AHHBIM C IU(PPOBBIMH TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, UH(OpMalMoHHas 0e30MmacHOCTh, MH()OPMAIIMOHHbBIC
CUCTEMBI M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl W CETH, OOJBIINE JaHHBIE H
MalIuHHOE OO0y4YeHUe, TMPOMBINIJICHHBIM WHTEPHET BEIIeH, WCKYCCTBEHHBIN
WHTEJIJIEKT, TEXHOJOTUM OECHpOBOJHOM CBSI3M, POOOTOTEXHHMKA, KBAHTOBbBIC
TE€XHOJIOTUH, CUCTEMBI pacCHpeAesiEHHOIO0 PEeecTpa, TEXHOJOTUH BUPTYaIbHOW WU
JIOTIOJTHEHHOM PeaIbHOCTEM.

OcHoBHasi 1enb U3y4deHUsi yuyeOHoro mnpeamera «Wudopmatuka» Ha
yrayOn€éHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUYEeHHE
JaTbHEUIIET0 Pa3BUTUS WH(POPMAIIMOHHBIX KOMIETEHIMM 00ydYaroierocs, ero
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIOMIETOCS HHPOPMALIMOHHOTO OOIIECTBA
M BO3pacCTallleil KOHKYPEHUMHU Ha pbhIHKE Tpylaa. B CBA3M C 3TUM HU3y4yeHUE
unpopmatuku B 10—11 ximaccax goMKHO 00€CTICUUTD:

c(hOpPMHPOBAHHOCTh MHUPOBO33PECHHS, OCHOBAHHOTO HAa TMOHUMAHUU POJIH
uHpopmatuku, HUHPOPMAIUOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJOTHI B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHYECKOTO MBIIIICHUS;

c(hOPMHPOBAHHOCTh YMEHHMM pa3an4ath (akThl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh UX CBSI3b C KPUTEPUSMH OIEHUBAHUS U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, IIPOBEPATH HA TOCTOBEPHOCTD U
0000611aTh HH(POPMAITHIO;



C()OPMUPOBAHHOCTh ~ NIPEIACTABICHUA O BIHUAHUM  HMH(POPMAILIMOHHBIX
TEXHOJIOTMM Ha JKU3Hb 4YeJNOBEKa B OOILIECTBE, IOHMMAHHME COLMAIBHOTO,
DKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, IOPUAMYECKOTO, MPUPOIHOIO,
PrOHOMHUYECKOTO,  MEIUIMHCKOTO U  (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

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

CO3JaHHE YCIIOBUW JJIsi pa3BUTHUSL HABBIKOB y4e€OHOH, MPOEKTHOM, HAy4YHO-
UCCJIEI0OBATENBCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHMBALMKM OOYYAIOIIUXCS K
CaMOpa3BUTHIO.

B conepxxanun yuebHoro npenmera «MHdopmaTtuka» BBIIEISIOTCS YETHIpE
TEMaTUYECKHUX pa3zela.

Pasznen «LludgpoBasi rpamMoOTHOCTH» TOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB M JAPYTUX JJIEMEHTOB LHU(PPOBOTO  OKPYKEHMsS, BKIOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BaHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu lIHTepHET W WCIOJIB30BAHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue OCHOBbI HH(pOpPMATHKH» BKIIOYAET B ce0s
NOHSATUWHBIN anmaparT HMH()OPMATUKH, BOIPOCH KOJMPOBAHUSA HWH(GOPMALIUH,
u3MepeHuss WHOOPMAIIMOHHOTO 00BhEMa JIAHHBIX, OCHOBBI aJIreOphl JIOTUKH U
KOMITBIOTEPHOT'O MOJEIIMPOBAHUS.

Paznen «AJropurMbl M NPOrpaMMHMpPOBAaHHeE)» HAIPaBICH HAa Pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHS, pa3pad0TKy aJrOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(GbopMHpOBaHKE HABBIKOB pealii3alliyd MPOrpaMM Ha S3bIKax MPOrpaMMHpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «HpopMauMoOHHBbIE  TEXHOJOTMHM»  TOCBAIIEH  BOIMPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaJTu30BAHHBIX B MPHUKIAIHBIX
IIPOTrPAMMHBIX NPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCJIE B 33Ja4ax aHaIM3a
JAHHBIX, HUCIOJb30BAaHUIO 0a3 JaHHBIX U JJIEKTPOHHBIX TaOJHULl JJS pEIICHHUs
NPUKJIAIHBIX 337a4.

B npuBenénHoM nanee coaepxaHuu ydeOHoro npeamera «ubopmaTrkay
KYPCUBOM  BBIJICJICHBI JIOMOJIHUTEIbHbIE TEMbI, KOTOpblE HE BXOIAT B
00s13aTeIbHYI0 MPOTrpaMMy 00yUYEeHHsI, HO MOTYT OBITh MPEASIOKEHBI ISl U3YUCHHUS
OTJEJIbHBIM MOTUBHUPOBAHHBIM U CITIOCOOHBIM 00YYarOIIUMCH.

YrnyOn€éHHbli  ypOBeHb HW3y4YeHUSI HMHPOPMATUKH PEKOMEHIYyeTCs Jis
TEXHOJIOTUYECKOTO0  MpOQuisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
nHpopMaIMOHHYI0 c(]epbl JeATeNbHOCTH. YTIyOJEHHBIM YpPOBEHb H3Yy4YEHUS
uHGOPMATUKNA OOECIIEUYNBAET: MOJATOTOBKY OOYUYaIOIIUXCs, OPUEHTHPOBAHHBIX Ha



CHEIUATBHOCTH B 00JaCTH WH()OPMAIMOHHBIX TEXHOJIOTHMH W HWH)XCHEPHBIE
CICIUATBHOCTH, Y4YacTHE B IPOCKTHONM M MCCIEIOBATEILCKON JIESITCIIBHOCTH,
CBA3aHHOM C COBPEMCHHBIMH HANpPABICHUSIMH OTpacid HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHH, TMTOATOTOBKY K YYaCTHIO B OJIMMIINAIAX U Cllaye
EnuHoro rocyapcTBEHHOTO dK3aMeHa 1o HH(pOopMaTHKe.

[TociiemoBaTeIbHOCTh M3YYCHHUS TEM B TpejeiaX OJHOTO Troja OOydeHHs
MOXXET OBITh HM3MCHEHA II0 YCMOTPCHHMIO YYHMTENIS TPH IIOJrOTOBKE paboucit
MIPOTrPaMMBI U TIOYPOYHOTO TIJIAHUPOBAHWSL.

OO11ee Ynciio YacoB, PEKOMEHJOBAHHBIX ISl U3y4YeHUs UH(popMaTUKU — 272
yaca: B 10 ximacce — 136 yacoB (4 4aca B Heneno), B 11 kimacce — 136 vacoB (4 gaca
B HEJICIIIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTH

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

[TpuHIMIIBI paOOTHIl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHCTEM. APXHUTEKTypa
¢don HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSHHAas W JOJATOBpeMeHHas mnamsiTh. OOMEH JaHHBIMH C
OMONIBI0 KUH. KOHTpOIIIEpHl BHEIHUX YCTPOUCTB. IIpsAMON 1OCTYyN K ITaMsITH.

OCHOBHBIE ~ TEHICHLUMH  Pa3BUTUS  KOMIIBIOTEPHBIX  TEXHOJOTHUH.
[TapaensHble BBIYMCIICHHUS. MHoromnpoueccopHbIe CUCTEMBI.
CynepkoMiblotrepsl. PacnpenenéHHble BbIUNMCIUTENbHBIE CUCTEMbI U 00paboTKa
OonbIIMX JaHHBIX. MoOOWIbHBIE IM(PPOBBIE YCTPOWCTBA M HX poOJib B
KOMMYHUKAIUAX. BcTpoennbie KOMITBIOTEPBI. MUKpPOKOHTPOJLIEPHL.
Po6oTr3upoBaHHbIE TPOU3BOICTBA.

[TporpamMMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IpOrpaMMHOro obecreyeHus: U uX HazHayeHue. OcoOEHHOCTH HPOrpPaMMHOTO
oOecrieyeHuss MOOWIBHBIX yCTpoMcTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CucteMHoe mnporpammHoe oOecrieueHue. OrnepalMoOHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpoiicTB. MHCTammsiuuss W JAEUMHCTAUIAIUS  OPOTPAMMHOIO
o0ecrnieueHusl.

daitnoBbie cucTembl. [IpuHIMIBI pa3MelnieHuss W UMEHOBaHUS (aijIoB B
nosiroBpeMeHHou namatu. [llabnonsl 11t onucanus rpyni (aisos.

[IporpammHuoe obecneuenue. JIuieH3upoBaHue MPOrpaMMHOI0 0OECIIeUeHUsI
u uudpoBeix pecypcoB. IlponpuerapHoe u cBOOOJHOE MPOrPaMMHOE
obecneueHne. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAHKUE IPOrPaMMHOTO
obOecnieueHnss W LUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YyCTaHaBIUBaeMas
3aKoHoarenbecTBOM Poccuiickor @enepanuy 3a HENPABOMEPHOE HCIOJIb30BaHUE
POrpaMMHOr0 o0ecredeHus U UPPOBBIX PECYPCOB.

[TpuHIMIIBI TOCTPOEHHUS U alllapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CeteBblie nporokonbl. Cete UHTEpHET. Anpecanus B cetu MuTepHet. [IpoTokosbl
crexka TCP/IP. CucteMa TOMEHHBIX UMEH.

Pa3znenenne IP-cetm Ha mojiceTy ¢ IOMONILI0O Macok mojacereil. CereBoe
agMuHuAcTpupoBanue. [loilydeHne JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka HamuuMsi CBA3M € y3J0oM ceTu. OmnpeneneHre MaplipyTa JIBUKEHHS
IIAKETOB.

Buaslt  pestenpHoctTh B cetw  WHrepner.  CepBuckl  HMHTepHerTa.
["eonndopmanmoHHble CUCTEMBI. | €0JI0KAlIMOHHBIE CEPBUCHI PEAIbHOTO BPEMEHU



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

['ocynapcTBEHHBIE SJEKTPOHHBIE CEPBUCHI U yciIyrd. ConuanabHbIE CETH —
OpraHu3alus KOJUICKTUBHOTO B3aMMOJEWUCTBUS W oOMeHa maHHbIMU. (CeTeBoii
ATHKET: TpaBWjia TOBEACHUs B KubepmpocTpaHcTBe. [Ipobiema moamuHHOCTH
nostyueHHoi uHdopmaiuu. OTKpbITbIe 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE M YKOHOMUYECKHE YIpO3bl, CBA3AHHBIE C HCIIOJIb30BAHHUEM
UH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOrui. OOmme mpoOsieMbl 3aluThl
uadpopmaruu  u  uwHbOpMmarmoHHOW  Oe3omacHocTH. CpeacTBa  3aIUTHI
uHPOpPMAIlMU B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETAX W aBTOMATH3MPOBAHHBIX
uHpopMallMOHHbIX cucTemax. [IpaBoBoe obecrneueHue HHPOPMALMOHHON
0€30I1aCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(HICHIIMATbHON MH(OpMalLMK, XpaHAUIEHCsS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOWJIBHBIX yCTpoiicTBax. BpenoHocHoe mporpaMmMHOe 0OecrieueHrue U CrocoObl
OOpbObI C HUM. AHTUBUPYCHBIE Hporpammbl. OpraHu3anus JUYHOTO apxuBa
uHpopManuu. PezepsHoe konupoBanue. [laponpHas 3anura apxusa.

[udpoBanne naHHbix. CUMMETPUYHBIE W HECUMMETPUYHBIE IIHQPBHIL.
[udper npoctoir 3amensl. [ludpp Lesaps. [udp Buxenepa. Anroputm
mudposanust RSA.

Teopernyeckne 0cCHOBbI MHHpOPMATHKH

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

HenpepblBHBIE W JTUCKPETHbIE BEJIWYUMHBI W CUTHaIBL. HeobxoaumocThb
JUCKpeTH3aluy MHGPOpMaluy, MNpeJHa3HAUeHHOM Ui XpaHEeHMs, Mepeiaud u
00paboTKH B IIUGPOBBIX CUCTEMAX.

JIBonuHoe KkogupoBaHue. PaBHOMEpHbIE U  HEpPaBHOMEPHbBIE  KOJBIL.
JlexoaupoBaHue COOOIIEHMI, 3alTMCAHHBIX C MOMOILIBI0 HEPABHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHHe OJHO3HAYHO JEKOJMPYEMBIX KOJOB C IIOMOIIBIO
nepeBa. Exunannbl n3mepenus koiaudectBa nHGopManuu. AndaBUTHBIA MOAXO K
OIICHKE KOJIMYeCTBa MHPOPMAIIUH.

Cucrembl cumcinenus. Pa3BépHyTas 3amuch UENbIX UM APOOHBIX YHCEN B
NO3ULMOHHON cucrteMe cuuciieHus. CBOWCTBa MO3UIMOHHOM 3amUCU  Yucha:
KOJIMYECTBO IU(p B 3allMCH, IPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMBbI
CUMCJIEHUA. AJITOPUTM MEPEBOAA LIEJIOT0 Yucia U3 P-U4HON CHCTEMBI CUUCIICHHUS B
JNECATUYHYI0. AJNTOPUTM IepeBoja KOHEUYHOH P-uuHOM npoOu B NECSITHUHYIO.
AJITOpUTM TIepeBOJa UEJIOr0 YUCIa M3 JIECATUYHOW CHUCTEMBI CUUCICHUS B P-
nuyHyto. IlepeBoag koHewHOUM pgecsaTUUHONM npoOu B P-uunyro. J[BouuHas,
BOCBMEpPUYHAs U IIECTHAALATEPUYHAS CHUCTEMbl CUHCIIEHUS, CBSI3b MEXKIY HUMHU.



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

KonupoBanne TtekctoB. KomupoBka ASCII. OpHobGaiiTHBIE KOIUPOBKH.
Craagapr UNICODE. Kommpoka UTF-8. Omnpenenenue wuH()OPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIECHHUH.

KomupoBanne  u3zoOpaxkenuit. OueHka  UHGOPMAIMOHHOTO  00BEMaA
rpaduyuecKkux JaHHBIX MPHU 33JJaHHBIX pa3pelieHuH U ITyOrHe KOJUPOBaHUS I[BETA.
[[BetoBhie Monenu. BekTtopHoe komupoBanue. @opmartel rpadudeckux (ailios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

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

Anrebpa noruku. [loHsiTue BbICKa3biBaHMs. BrickasbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyII€CTBOBaHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOmuibl UCTUHHOCTU. JlorMueckue BBIPAKECHMUS.
Jlornueckue TtoxnaecTsa. Jloka3aTenbCTBO JIOTMYECKHX TOXKIAECTB € IOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndecKue onepanuy U onepaiuy HaJl MHOXKECTBAMHU.

3aKkoHBI aNreOphbl JOTUKUA. DKBUBAJICHTHBIC MPEOOPA30BAHUS JIOTHUYECKUX
BbIpakeHUU. Jlornueckue ypaBHEHHsI 1 CUCTEMBI YPABHEHHM.

Jlornueckre GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GyHKIHNA OT KOJIMYECTBA apryMeHTOB. [1oyiHbIE CUCTEMBI TOTHYECKUX (YHKIIH.

Kanonnueckne  gopmbl  jmormueckux  BbipakeHuil.  CoBepIlIEeHHBIC
JIM3BbIOHKTUBHBIE W KOHBIOHKTUBHBIE HOpPMaJibHbIE (POPMBI, QJITOPUTMBI HX
MOCTPOCHUS IO TabJIUIIE UCTUHHOCTH.

Jlormueckue »sneMeHTBI B cOcTaBe KoMmmbioTepa. Tpurrep. Cymmarop.
MHoropa3psaneii cymmarop. IloctpoeHne cxem Ha JOTMYECKUX BJIEMEHTax II0
3aIaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIllUCh JIOTUYECKOTO BBIPAKEHUS IO
JIOTUYECKOMN CXEME.

[IpencraBnenne HeENbIX YUCET B MaMATH KOMIIbIOTEpa. OrpaHU4YEeHHOCTH
JAarna3oHa 4YuCeNl IMpPU OrPaHMYECHUU KoiudecTBa paspsaoB. llepenonHeHune
pa3psTHONM CETKH. be33HakoBBIE W 3HAKOBBIC JAaHHBIC. 3HAKOBBIM OWT. JIBOMYHBIN
JIOTIOJTHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[lobutoBbie norumdeckue omnepauuu. Jlornyeckuid, apupmMeTuyeckuii Hu
nukanaeckuit  casuru. llludpoBanue ¢ mnomompl0o TOOMTOBOM — omepaiuu
«uckimovaroee NI ».

[IpencraBiieHrie BEIIECTBEHHBIX YHCEN B MaMSITH KOMIBIOTEpA. 3Hadalas
4acTh M MOPSAJIOK uKcia. Jlnana3oH 3HaYeHUM BelleCTBEHHBIX uucen. [Ipobdiemsl
XpAaHEHUSI BEIICCTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJMYECTBA
pa3psaoB. BrimosiHeHHWE omnepanuii ¢ BEHICCTBCHHBIMU YHMCJIAMH, HAKOILJICHHUE
OIMOOK TIPH BHIYUCIICHUSIX.



AJITOPUTMBI M IPOTPAMMHPOBAHHE

OnpeneneHne BO3MOXKHBIX pPE3yJbTATOB pabOThl MPOCTEHIINX aITOPUTMOB
YOPaBJIEHUSI WCIOJHUTEISIMA M BBIUHMCIHUTEIBHBIX alropuTMoB. OrnpeneneHue
UCXOIHBIX TAHHBIX, IPU KOTOPHIX aJTOPUTM MOKET JAaTh TpeOyeMblil pe3ysbTar.

Oramnbl pemieHus 3a7ad Ha KoMIbioTepe. MHCTpyMeHTanbHbBIE CpencTBa:
TPaHCIATOP, OTJIaAuuK, mnpo@miupoBUMK. KoMnuisuus W HUHTeprpeTanus
porpaMm. BupTyaiibHble MalllMHBI.

WuterpupoBanHas cpeaa pa3pabOTKH. MeToapl  OTIaAKH — MPOTPAMM.
Hcnonb3oBanue TpaccupoBOUHbIX Tabmun. Otinagounbii BbeiBOA. [lomarosoe
BBINIOJIHEHNE NTpOorpaMMebl. Toukn octaHoBa. [IpocMoTp 3HaUeHUI IEPEMEHHBIX.

A3k mporpammupoBanust (Python, Java, C++, C#). Tumbl naHHBIX:
LICJIOYMCIICHHBIE, BEIECTBEHHBIC, CHUMBOJIBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxnsle ycnoBus. [lukner ¢ ycnoBuem. [lukibsl 1O IEPEMEHHOM.
B3auMo3aMeHsI€MOCTh ~ pa3lMYHbIX  BUAOB  IUKJIOB. HBapuaHT  ULHUKIA.
CocraBneHue IUKIA C HMCIOJIB30BAHUEM 3apaHee ONPEIEIEHHOrO MHBapUaHTa
LUKIIA.

JIOKyMEHTUpPOBaHHE IIpOrpamm. Hcnons3oBanne KOMMEHTAapHEB.
[ToaroToBka onvcaHusi IPOrpaMMbl U HHCTPYKIIUH JJIs TTOJIb30BATENS.

AnropuTMbl 00pabOTKM HATypaldbHBIX YMCEJ, 3alIMCAHHBIX B MO3UWLMOHHBIX
CUCTEMax CYMCIICHUs: pa3OMeHue 3amMcu 4Yucia Ha OTAENbHBIE IU(PBI,
HaxXO0XJEHWE CYMMbl M TpPOU3BENEHUS IUQp, HAXOXKIECHUE MaKCUMaIbHON
(MUHUMAaTBHOW) LU PHI.

HaxoxaeHue Bcex MpOCThIX YMCEN B 3aJlaHHOM Juarnas3one. [IpencraBienue
Yyucia B BUJI€ HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAuxcs B (aitnax. TekcToBbie U TBOMYHBIC (Dailiibl.
@aitnoBble niepeMeHHbIe ((aitnoBbie ykazatenu). Urenne u3 (aitna. 3anuck B
Gaiin.

Pazbuenue 3amaun Ha moazagaun. [logmporpammel (poreaypsl U GyHKIIUN).
Pexypcus. PexypcuBHble 00bekThl ((paktansi). PexkypcuBHBIC Mpolenypbl u
¢ynkun. Mcnonb30Banue cTeKka Al OpraHu3alii peKypCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOJMOTEKH A3bIKA MPOTrpaMMHUPOBAHUS.
[loaxatoueHne  OMOIMOTEK  MOANPOrpaMM  CTOPOHHUX  MPOU3BOAMUTEINIECH.
MoaynbpHBIA IPUHIUII HOCTPOECHUS POTPAMM.

UYucnennsle MeTonbl. TouHoe © NpUOMMHKEHHOE pEUIeHHs 3aJayu.
YuclieHHbIE METOJIbI PEIICHUs] YpaBHEHU: METOJ rnepedopa, METO]l TOJIOBUHHOTO
nenenus. [lpubmx€HHOE BBIUMCICHHE JJIMH KPUBBIX. BhlunclieHWE TIiomiaie
buryp ¢ NOMOIIBIO YHUCIEHHBIX METOAOB (METOJ MNPSIMOYTOJIbHUKOB, METOA



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

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QYHKIIMU  sI3bIKA
MIPOTPAMMUPOBAHUS 11T 0OPaObOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSIBJIEHUH CHMBOJIAa B CTPOKE,
pa3OueHue CTPOKM Ha CJIOBa MO MPOOEIbHBIM CHMBOJIAM, IOUCK MOJACTPOKHU
BHYTPU [TaHHOW CTPOKHM, 3aMEHa HANJACHHON MOACTPOKM Ha JPYTYHO CTPOKY.
['eHepanusi Bcex CJIOB B HEKOTOPOM ayi(haBUTE, YAOBIETBOPSIOMIMX 3aJaHHBIM
orpannueHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBpl W TOCIEAOBATEIBHOCTH 4HCEN. BbramciieHne 0000MEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJICHUS, CPEIHEr0 apu(METUUEeCKOro, MUHUMAIBHOTO M MaKCHUMAaJIbHOTO
AIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOMIMX 33JlaHHOMY YCIOBHIO).
JIMHENHBIN NONCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

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

JIBymepHble MaccHBBl (MaTpulbpl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MAacCHBOB: 3aI0JHEHHE ABYMEPHOI'O YHCIOBOTO MAacCUBA MO 3aJJaHHBIM MTPABUIIAM,
MOKMCK AJIEMEHTa B JIBYMEPHOM MacCHBE, BhIUMCIEHNE MaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, IEPECTAHOBKA CTPOK M CTOJOIOB
JIBYMEPHOT'O MacCHUBa.

NupopmanuoHHbIe TEXHOJIOTHH

TexkcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencrTBa TOHWCKAa U aBTO3aMEHbI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctuieil.  CTpyKTypUpOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas paboTa ¢ JOKYMEHTaMH.
NHCTpyMEHTBI pEeIieH3UpPOBaHUs B TEKCTOBBIX Mpolieccopax. OOMayHbIe CEPBUCHI.
HenoBast mepenucka. Pedepar. IlpaBunma uuTUpOBaHUS UCTOYHUKOB U
opopmieHust Oubmmorpadguueckux ccoutok. OdopMieHue Crucka JIUTEPaTypHhl.
3HAaKOMCTBO C KOMITBIOTEPHOW BEPCTKOM TeKcTa. TeXHUYECKUE CpeACcTBa BBOJIA
TekcTa. CrHenuanu3upoBaHHbIE CPEACTBA PEJAKTUPOBAHUS MaTeMaTHYECKUX
TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33Ja4M aHajdu3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kiaccuukanus, Kiactepuzanus, aHaiu3 OTkIoHeHuH. IlocienoBarenbHOCTH
peleHust 3aja4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OUYMCTKA M OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WIM MOCTPOECHUE MOJENH, NMpeoOpa3oBaHKue JaHHBIX,
BU3yaIM3alls TaHHBIX, UHTEpIpETaIsl pe3ysbTratoB. [IporpammHubie cpeacTa u



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

AHanu3 JaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TAaOIUI. BblyncCleHne CyMMBI,
CpEIHETo apu(PpMETHUECKOTr0, HAanOOJBIIEr0 (HAUMEHBIIET0) 3HAUCHHS IUAaIa30Ha.
Brruncnenne koad¢uimeHTa KOppeasiuu ABYX psAIOB AaHHBIX. [locTpoenue
CTOJIOYATHIX, JMHEHYaThIX W KPYroBbix jguarpamm. Iloctpoenue rpadukos
bynkuuii. [Togbop MuHUK TpeHa, peleHrue 3a1a4 TPOrHO3UPOBAHMUS.

YuclieHHOE pEIICHWEe YpaBHEHUHM C TOMOILIBIO MOA00pa mapameTpa.
OnTuMu3anys Kak NOWCK HAWIYYIIEro peuieHusl B 3alaHHbIX ycioBusX. LlemeBas
¢byHkius, orpanudeHus. JlokanbHble M TI00QJBbHBII MHHHMYMBI II€JIEBOM
¢yHkun. Pemenune 3a1a4 ONTUMHU3ALNN C TTOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KVIACC

Teopernyeckune 0CHOBbI HHPOPMATHKHU

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

Anroputmbl cxaTtusi JnaHHbIX. Ajroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKATHS JAHHBIX C TMOTEPSAMH. Y MEHBLICHUE
rJIyOMHBI KOJupoBaHus 11BeTa. OCHOBHBIE Uen anroputmoB cxkatus JPEG, MP3.

CkopocTh mepeayd  JaHHBIX. 3aBUCHMOCTb BPEMEHM Iepefadyu  OT
MH(GOPMALIMOHHOTO 00BbEMa JaHHBIX M XapaKTEepPUCTUK KaHana cBsi3u. [lpuumnb
BO3HMKHOBEHHUSI OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BosstoNIINE
OoOHapy>KuMBaThb W HUCIpPABJIATh OIIMOKH, BO3HUKAIOUIME NpPHU Meperaye JAaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHCTEMBI W HUX B3auMozeucTBue. CHUCTEMHBIN
s dexT. Yrnpapnenue kak nHGOpMaIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

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

[IpencraBienue pe3yabTaTOB MOJCIUPOBAHMS B BHUAE, YIOOHOM MJis
BOCHPUATHUS yesloBeKOM. ['paduueckoe npeacTaBieHre JaHHBIX (CXeMbl, TaOJIHIIb,
rpadukn).

I'padbl. OcHoBHBIE MoHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXHOCTU. PemeHue
ATOPUTMUYECKUX 3aj]a4, CBSA3aHHBIX C aHaiu3oM TIpadoB (MOCTpoeHUE
ONTUMAJBHOIO MyTH MEXIy BeplIIMHAMHU Tpada, ompeiesieHue KOJIMYecTBa
pa3IMYHBIX IIyTE€d MEXIy BEPIIMHAMM OPHUEHTHPOBAHHOIO ALUKIAYECKOIO

rpada).



HepeBbst. bunapnoe nepeBo. [lepeBps moucka. CriocoObl 0b6xona aepesa.
[TpencraBienne apupMeTUUECKUX BBIPAKEHUN B BUIE AepeBa. [[ucKkpeTHbIe UTpbl
JIByX UTPOKOB C MosIHOHM nH@opmanueit. [loctpoenne nepesa nepedbopa BapHaHTOB,
OINKCaHUE CTPATETUU UTPHI B TAOIUYHON (opMe. BBIMTPHIIIHBIE W IPOUTPHIIIHEIE
NO3ULMHU. BBIMTPBIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOrO0 MHTeJIEKTa. CepBUCHI MAIIMHHOIO IEpEBOAA U
pacrnio3HaBaHus yCTHOUM peun. KorHuTuBHbIE cepBUCHL. MeHTUUKaLKsg U MOUCK
N300pKECHUN, pacro3HaBaHKe T, CamooOyuaroiuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX Mrpax. Mcmosib30BaHHE METOIOB
MCKYCCTBEHHOT'O MHTEJUIEKTa B O0ydYarommx cucreMax. Mcnonp3oBaHue METO/I0B
UCKYCCTBEHHOI'O MHTEJIEKTa B pobororexHuke. HTepuer Bemeil. [lepcrnekTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX HHTEJUIEKTYyaJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrpaMMHPOBaHUeE

Qopmaim3anuss  NOHATHSA  anroputma.  Mammnaa  TeropuHra  Kak
YHUBEpCaJIbHasl MOJIeJIb BbruuciieHuil. Te3uc Y€pua—TrropuHra.

OreHka CIOXHOCTU BblUuMcIeHUH. BpeMs paboTel U 00bEM HCIONB3yeMOMN
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  ITOJIMHOMHUAJIBHOU
cinoxHocTH. IlepebopHbie anroputmbl. [Ipumepsl pazIUUHBIX —aAITOPUTMOB
pELIeHNs OJJHOM 3a7a4H, KOTOPbIE UMEIOT PA3JIMYHYIO CJIOKHOCTb.

[Touck mpOCTBIX YuUCEN B 3aJaHHOM JWAIa30HE€ C IOMOLIBIO aJIrOpUTMa
«peteto DparocheHay.

MHoropa3psaHbi€ 1e/Ible YUCa, 3a/1a4d JUTMHHON apu(METUKH.

CnoBapu  (accoUMaTHBHBIE MAacCUBBI, OTOOpak€HUsA). XOII-TAOJIHIIBI.
[Toctpoenue andaBUTHO-4ACTOTHOTO CIOBAPS JJIs 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Bwlumncienue
apu(PMETUYECKOTO BBIPAKEHHUS, 3AIIMCAHHOTO B MOCT(PUKCHOMN PopMe.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHUHHMajIbHOIO OCTOBHOIO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOTrO rpada. KomuyecTBO paziauuHbIX
nyTeld MeXay BepIIMHAMU OPHUEHTHUPOBAHHOTO AIlMKIMYECKOTO Trpada. AIroputrM
JIeKCTpBl.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBIIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue paepeBa JUIsl 3aJaHHOTO apU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHBIe alropuTmbl 00xofa aepesa. Mcnonb3oBaHue creka u
ouepenu sl 00Xoa JiepeBa.

Jlunamuyeckoe MNpOrpaMMUpPOBAHME KakK METOJ  peLIeHUs 3aaad ¢
COXPaHEHHEM NPOMEKYTOUYHBIX PE3YIbTATOB. 3aJauH, PEUIAEMbIE C MOMOILIBIO



JUHAMUYECKOTO MPOTPaAaMMUPOBAHMS: BBIUUCIECHUE PEKYPCUBHBIX (PYHKIUH,
MOJICUET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHUMHU3ALIUU.

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

Cpenbl ObicTpodi pa3paboTku mnporpamm. llpoekTtupoBanue uHTepdeiica
nosp3oBarens. Mcmonp30BaHME TOTOBBIX — YOPABISEMBIX — DJIEMEHTOB IS
MOCTpOEHUS HHTEpdeiica.

O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o0  mapaaurmax
IPOrpaMMUPOBAHMUS.

HNudopmanuoHHbIe TEXHOJIOTHHU

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

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

OOpaboTka pe3ynbTaToOB SKCIEepUMEHTa. MeToJ HauMEHbBIIUX KBaJIpaToB.
O1neHKa YHCJIOBBIX [AapaMeTpOB MOJEIHUPYEMbIX OOBEKTOB M  IPOILIECCOB.
BoccraHoBneHue 3aBUCUMOCTEN MO PE3yIbTaTaM dKCIIEPUMEHTA.

BepostHoctheie  Momenu.  Metoast  Monte-Kapno.  MMutanmonHoe
MoenrpoBanue. CHCTEMBI MaCCOBOTO OOCITY )KMBAHHS.

Tabmuunbie (pensiiinoHHBIC) Oa3bl JNaHHBIX. Tabnmuna — mpeacTaBiICHUE
cBegeHuii 00 ogHOTMHHBEIX oOBekTax. Ilone, 3ammchk. Kimrou Tabmuimel. PaGoTa ¢
rotoBoil 0a3oil ngaHHBIX. 3anonHeHue Oa3bl naHHbIX. [louck, copTUpoBKa u
dbunpTpanMs TaHHBIX. 3ampochl Ha BHIOOPKY AaHHBIX. 3apoChl C MapaMeTpaMHu.
Borumncrsiembie 1mosisi B 3arpocax.

Mmuorotabiuunbie  0a3bl JaHHBIX. THUIBI CBS3€M MEXIy TaOIHIlaMHu.
Buemnuii kiro4. [lenocTHOCTh 6a3b1 TaHHBIX. 3alpochl K MHOTOTaOIWYHBIM 0a3am
JTAHHBIX.

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

Pa3Mmelienne BeO-caliToB. ¥Yciayra XocTuHTa. 3arpy3ka ¢haijioB Ha CauT.

BBon m300paxkeHUi ¢ UCIOJIb30BAHUEM PA3IMYHBIX IU(GPOBBIX YCTPOUCTB
(undpoBeIX (poTOAMIApPaTOB M MUKPOCKOIIOB, BHIIEOKAMEpP, CKAHEPOB M APYTUX



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

MHorocnoiinele n3o0paxenus. TexkcroBble cion. Macka cnos. Kanausl.
Coxpanenue BblfenieHHOW obnactu. [lonroroBka wimocTpanuii ajis BeO-caiiToB.
AHHUMHPOBaHHBIE N300paKEHUSI.

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

[IpyHIMIBI  IIOCTPOCHUS M PENAKTUPOBAHUS TPEXMEPHBIX MOZEIEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHUE HWCTOYHUKOB OCBELICHUS.
Kamepsl. AnautuBable TexHosoruu (3D-nipuntepsi). [lonatne o BUpTyadbHOU
PEaIbHOCTU U JONOJHEHHOW PEaIbHOCTH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaThl  OTpPaX)arOT TOTOBHOCTh U  CIIOCOOHOCTh
00y4arommxcs pPYKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHWEHTAIMH, ITO3UTUBHBIX BHYTPEHHHUX
yOeXKJICHUN, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM  POCCHMCKOTO
00111eCTBa, paclIMPEHUE KUZHEHHOTO OIbITa U OMNbITA ACATEILHOCTH B MpPOIIECCE
peanu3alu  CpeJCTBaMU  y4eOHOro TMpeaMeTa OCHOBHBIX — HampaBieHUMN
BOCIIUTATENBHOU JESITEIBHOCTH.

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

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAaHHE CBOMX KOHCTUTYIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KCHHE
3aKOHAa U TPaBOMOpPSJKA,  COOJIOJIEHWE  OCHOBOIIOJIATAIONIMX  HOPM
MH(OPMAIMOHHOIO MPaBa U MH()OPMAIMOHHOW O€3011aCHOCTH;

TOTOBHOCTh TMPOTHUBOCTOATH HWJEOJOTUU DKCTPEMH3Ma, HaIMOHAJIU3Ma,
KceHOGOOMH, JTUCKPUMHUHALIUM TIO COLMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HACJEIuI0, TOCTHXKEeHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HAaYeHU UHPOPMATUKH KaK HAyKU
B JKU3HU COBPEMEHHOT'0 OOIIEeCTBRA;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUCHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKJIIOYas OCTETUKY HAYyYHOTO |
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JUYHBIE BUJbI HCKYCCTBA, B TOM YHCIIC
OCHOBAHHOTO Ha MCIOJIb30BAaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

S) pu3UecKOro BOCIIUTAHMS

chOpMUPOBAHHOCTh  3JI0pOBOrO M Oe3omacHoro  oOpaza  KU3HH,
OTBETCTBEHHOTO OTHOUIEHUSI K CBOEMY 3J0POBBIO, B TOM UYHCJIE 3a CYET



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

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTUYECKOM M COLMAIBHON
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IMIIAHUPOBATH U CaMOCTOSATEIHHO
BBITIOJIHATD TAKYIO JEATEIbHOCTD;

uHTEepec K cdepaM MNpoPecCHOHATLHON AESTENbHOCTH, CBS3aHHBIM C
WHOOPMATUKON, MPOTPAaMMHUPOBAHUEM U HMH(POPMANMOHHBIMH TEXHOJIOTHIMH,
OCHOBAaHHBIMHA Ha JOCTIKCHUAX HAyKW WH(OOPMATUKA U HAYIHO-TEXHUICCKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HaHHME TJI00aTBHOTO XapaKTepa IKOJIOTMYECKUX MpoOjeM M MmyTed uX
pelieHusi, B TOM 4YuCIe C Y4€TOM BO3MOXKHOCTEH HMH(POPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUSI HAYKHU, JOCTHKEHHUSIM HAYyYHO-TEXHUYECKOrO Iporpecca H
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH WH(HOPMAIIMOHHBIX PECYPCOB,
MH(POPMAITMOHHBIX TPOIECCOB U HH(OPMAIMOHHBIX TEXHOJOTHN B YCIOBUSIX
unppoBoil TpaHchopmauu MHOTUX chep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHHWE LIEHHOCTU HAYYHOH JEeATEeTbHOCTH, TOTOBHOCTH OCYILIECTBIIATH
MPOEKTHYIO M UCCIEA0BATENBCKYIO AESTEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE.

B mpouecce QOCTHXKEHUS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHUS MPOTPAMMBI
no HWHPOpPMATUKE Yy OOYYAlOLIUMXCS COBEPILIEHCTBYETCS AMOLMOHAIbHBIN
MHTEJUIEKT, Mpeanoiaraoimui c(hoOpMIUpOBaHHOCTS:

CaMOPETYJIUPOBAHHUS, BKIFOYAIOUIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMIOBEACHHME, CIIOCOOHOCTb aJalTUPOBAThCA K
HYMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIIOYAIOIIEH CTpeMJIEHUE K JTOCTHKEHUIO LIEeTU U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JEWCTBOBATh, MCXOJS HU3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 MPH OCYIIECTBICHUHW KOMMYHHUKAIIUU, CIOCOOHOCTH K
COUYBCTBHIO U COIIEPEKUBAHUIO;

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



METAINIPEIJMETHBIE PE3YJIBTATbBI

B pesynpraTe wu3ydeHUss MHPOPMATHKH Ha YPOBHE CPEAHETO OOIIEro
oOpazoBanust y oOyuwatomerocs OyAayT cQOpPMHpPOBAHbI METalpeIMETHBIE
pe3yabTaThl, OTPAaXCHHBIE B YHUBEPCAJBbHBIX YUEOHBIX NEHCTBHUSX, a UMEHHO —
NIO3HABATEIbHbIE yHUBEpCAJIbHbIE Yy4eOHbIE JEHCTBUSA, KOMMYHHMKATHBHBIC
yHHUBEpCaJbHble y4eOHBbIE NEUCTBUS, PETYIATHBHBIC YHHBEpPCAJIbHBIC yueOHBIC
JIEHCTBUS, COBMECTHAS I€ATEIHHOCTb.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

1) 6a30BbIe JJOrMYecKUe AeiiCTBHUA:

CaMOCTOSITENNFHO ~ (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccmaTpuBath €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAaHUA /I CpaBHEHUS,
Kiaccudukanuu u 00001IeHUS;

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

BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHHsS MPOOJEMBbI C YYETOM aHallU3a WMEIOIIUXCS
MaTepuaJbHBIX U HEMaTepUaIbHBIX PECypPCOB;

BHOCHTH KOPPEKTHBHI B JACSITEIHHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETbHOCTH;

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

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbIe MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIAJICTh HABBIKAMH y4E€OHO-UCCIICIOBATENBCKON U MTPOCKTHOM JESITEIBHOCTH,
HAaBBIKAMHM  paspelnieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY TOUCKY METOOB PEIICHUS IPAKTUIECKUX 3a]1a4, TPUMEHEHHIO
Pa3IUYHBIX METOJIOB MIO3HAHUS;

OCYIIECTBISTh Pa3NWYHbIe BUABI ACSITETLHOCTH MO TMOJYYCHHUIO HOBOTO
3HAHMS, €r0 WHTEPIpETaIny, MPeoOpPa30BaHUI0 W TMPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHCJIE TPH CO3JaHUU YYEOHBIX W COIMATBHBIX
MIPOEKTOB;

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

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



BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/auy,
BBIJIBUTATh TUIOTE3Yy €€ pelIeHHs, HaXOAWTh apTyMEHThI I JIOKa3aTelhCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTCPUHU PEIICHIS;

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

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

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

YMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M TPAKTHYECCKYIO OOJACTH
KU3HENIEITeIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIC WJEH, TpEjIaraTb OPUTHHAIBHBIC TIOIXOJbI M PEIICHUS,
CTaBUTH MIPOOJIEMBI U 33/1a4UH, JIOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) pabdora ¢ ungopmanmei:

BJIAJICTh HABBIKAMU MOJy4YeHUs UH(GOPMAIIMU U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOATENILHO  OCYIIECTBJIATh  IOWCK,  aHalu3, CUCTEMAaTU3alHUil |
WHTEPIPETANUIO HHPOPMAIINH PA3TINIHBIX BUIOB U (OPM MPEACTABICHUS;

co3daBaTh TEKCTBI B Pa3aUYHBIX ¢dopMarax ¢ y4ETOM Ha3HAYCHUS
uHQOpMaAIUu U IIEJICBOM  ayJUTOpPUM, BBIOMpas ONTUMAIBHYIO  (QopMy
MPE/ICTABIICHUS U BU3yallU3aliy;

OIICHMBATh JIOCTOBEPHOCTD, JIESTUTUMHOCTh WH(pOpMAIHK, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-ITHYCCKUM HOPMaM;

UCIIOJIB30BaTh  CPEACTBa  WH(MOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B PEIIEHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a1ad ¢ CcOoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPABOBBIX W OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

BIAJ€Th  HAaBBIKAMHM  pacloO3HaBaHUS W 3alUThl  WHOOpMaIuw,
nH(OPMAITMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS

1) oO1enme:

OCYIICCTBIATH KOMMYHHUKAIIMH BO BCeX chepax KU3HM,

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

BJIQJIETh  Pa3NUYHBIMU  CcrocobamMu  OOIIEHMS W B3aUMOJCHUCTBHSA,
apTryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(MIMKTHBIC CUTYaIINH;



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

2) coBMeCTHAasA AesITeJIbHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAHAHOW U WHIUBUIYATBHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX NEUCTBHM C y4y€TOM OOIIuX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUIEKTUBA;

NPUHUMATh II€IM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWUHUPOBATh JIEUCTBUSL MO HX JOCTHKECHUIO: COCTABIIATH IUIAH JICUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

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

npejJiaraTh HOBBIE TIPOEKTHI, OILIEHMBATh UJEH C TO3UIHUH HOBHU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEJCHHE B Pa3JIMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranuszanus:

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTh, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JESITENbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTABJISITH IUJIAaH  pPELICHUS MpoOsieMbl €  YYETOM
MMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHUN;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW JPYAUIIUU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

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

BIAJCTh HABBIKAMH  TIO3HABATENBHON  peduIeKCMH KAk  OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U



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

OLICHUBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS 10 UX CHUYKEHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTUX NPU aHaJIU3€ pe3yJIbTaToOB
NEATEIIbHOCTH.

3) npuHATHS Ce0HA U APYTrUX:

MPUHUMATh ce0sl, MTOHUMAsi CBOU HEJIOCTAaTKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIU3€ pe3yJbTaToOB
JEATEIIbHOCTH;

MpU3HABaTh CBOE MPAaBO U MPABO APYTHX HA OUIUOKY;

pa3BUBaATh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIIUU JPYTOTO YeJIOBEKA.

HPEIMETHBIE PE3YJIbTATBI

B mnpouecce uzydenus kypca MH(POpPMATUKH YIIIyOJEHHOro YpoBHsS 6 10
Knacce oOyJarommMucs OyAyT  JIOCTHUTHYTBI  CICAYIOIIHME  IPEeIMETHBIC
pe3yabTaThl:

BJIAJICHUE TPEACTABICHUSIMH O POJM MHGOPMAIMM M CBS3aHHBIX C HEH
MPOILIECCOB B TMPHUPOJE, TEXHUKE U OOIIECTBE, MOHATHAMU «UHPOpPMALIUDY,
«MH()OPMAIIMOHHBIA ~ TPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBD»,
«cucTeMHbIN 3 PexT», «MH(POPMAIIMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJIQJICHWE METOoJaMH TMoucka wuHpopmammu B ceTd HHTepHeT, yMmeHue
KPUTHUYECKU OIIEHUBATh MH(OpMAIHIO, TOIYyYCHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTepu30BaTh OOJbIINE JaHHBIC, TMPUBOIAUTH TPUMEPHI
WCTOYHUKOB WX TIOJYYCHUS W  HAMNpPAaBICHUS  HWCIIOIB30BAHUSA, yMCHHUE
KJIaCCU(UIIMPOBATh OCHOBHBIE 3aJaud aHailu3a JaHHBIX (MPOTHO3WPOBAHUE,
KJaccuduxanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
MOCJIEIOBATEIHLHOCTD PEIICHUS 3a7]a4 aHaIU3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKA U OIICHKAa KauecTBa JaHHBIX, BBIOOP W/MIIM TIOCTPOEHUE MOJIETH,
npeoOpa3oBaHne JAHHBIX, BU3YAIH3aIlsl JaHHBIX, HHTEPIPETAIUs Pe3yIbTaToOB;

MOHMMAHUE OCHOBHBIX TIPHUHIIMIIOB YCTPOWCTBA W  (PYHKIIMOHHUPOBAHHMS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOUIIBHBIX KOMITBIOTEPOB, TEHICHIIUN Pa3BUTUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIaJICHWE HaBBIKAMH PaOOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOTO OOECTeueHusi IJs pelieHus Yy4eOHBIX 3aJad  Iio
BBIOpaHHOM Crienuanu3aluu;

HaJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHITUIIAX OPraHU3aUU U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeid, 00 OOmMMX NPUHIUIAX Pa3padOTKU U (YHKIIMOHUPOBAHUS HWHTEPHET-
TIPUIIOKEHUM;



NOHMMaHWE YIrpo3 WHPOPMAIMOHHONH O€30MacHOCTH, HCIIOJIb30BAHUE
METOJIOB W CPEICTB MPOTUBOACUCTBHS O3TUM yIpo3aM, COOJNIOJCHHE Mep
0€30IacHOCTH, MPEAOTBPAIIAIONINX HE3AKOHHOE PACIPOCTPAHEHUE MTePCOHATBHBIX
JaHHBIX, COOJIO/IeHNE TPeOOBaHUM TEXHUKN O€30MacCHOCTH M TUTHEHBI IIPH paboTe
C KOMIBIOTEPAMH U APYTUMHU KOMIIOHEHTAMHU IU(PPOBOTO OKPYKEHUS, TOHUMAHHE
IIPABOBBIX OCHOB HCITOJIb30BaHUS KOMIBIOTEPHBIX MporpamMM, 0a3 ITaHHBIX U
paboTsl B cetu MHTEpHET;

MOHMMAHUE OCHOBHBIX TMPHUHIIMIIOB JAUCKPETU3ANNKM Pa3IMIHBIX BHUOB
uHbOpMaIlMK, YMEHHE ONpeNeniTbh HHPOPMAIMOHHBIE O0O0BEM TEKCTOBBIX,
rpaduueckux M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapaMeTpax JMCKPETU3alluH,
YMEHHE OIpPEAENATh CPEAHIO CKOPOCTh Mepefaud JaHHBIX, OLIEHHUBATH
U3MEHEHHE BPEMEHM MepeAaud MpU H3MEHEHMH HWH(POPMAIMOHHOTO 00BbEMa
JAHHBIX U XapaKTePUCTHUK KaHaya CBS3H,

YMEHHE HCIIOIb30BaTh MPU PEIICHUHU 3a/1a4 CBOWMCTBA MO3UIIMOHHOW 3alucu
YHCell, AITOPUTMA TIOCTPOEHUS 3allMCH YUCIIA B MO3ULIMOHHONW CUCTEME CUMCIICHUS
C 3a/laHHBIM OCHOBAaHHMEM M IOCTPOEHMSI YHCIIa 10 CTPOKE, COAEprKallei 3amuch
3TOr0 4YHclia B TO3UIIMOHHOM CHCTEME CUUCIEHHSI C 3aJaHHbIM OCHOBAaHUEM,
YMEHHE BBIMOJHATh apu(PMETHUECKUE OIepalud B TO3UIMOHHBIX CHCTEMax
CUHCIICHHS,

YMEHUE BBINOJHATH MPeoOpa3oBaHUs JIOTUUECKUX BBIPAKECHHM, HCIIONB3YS
3aKOHBI aiIreOphl JIOTUKH, YMEHUE CTPOUTH JIOTUYECKOE BBIPAKEHHUE B
JTU3BIOHKTUBHON U KOHBIOHKTUBHOW HOPMAaJbHBIX (hOpMax MO 3alaHHOW Talnuiie
UCTUHHOCTH, HWCCIIEIOBaTh 00JacTh MCTHHHOCTH BBICKA3BIBAHUS, COJAEPIKAIIETO
NIEpPEMEHHBIE, PelIaTh HECIOKHBIE IOTHYECKUE YPABHEHHSI U CUCTEMBI yPaBHEHUH;

MOHMMaHUE O0a30BBIX aJITOPUTMOB OOpPAOOTKM YHUCIOBOM M TEKCTOBOM
uHbopMaluu (3aUCh YMCEN B MO3UIMOHHON CHCTEME CUHMCIICHUS, HaXOKJEHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JHMarna3oHe, 00paboTka MHOTOPa3psAHBIX IENTbIX
YHCell, aHAIN3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB TMIOMCKA U COPTHPOBKH,
YMEHHE OIpEeNessaTh CI0XHOCTh H3y4aeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMUpOBaHHE D3JIEMEHTOB MacCHMBa, COPTHPOBKAa MaccuBa, IepeOOpHbIe
QITOPUTMBI, TBOMYHBIA TOWCK) W MPUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH IS PEIIeHHUsT OJTHOW 3a/1a4H;

BJIQJICHUE YHUBEPCAIBHBIM SI3BIKOM MPOTPAMMHUPOBAHHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHussMH O 0a30BbIX THIAX JAHHBIX W
CTPYKTypax JaHHBIX, YMEHHWE WCIOJb30BaTh OCHOBHBIC  YIPABJISIOIINEC
KOHCTPYKIIMM, YMEHHE OCYIIECTBIIATh aHaJN3 MPEIJIOKECHHOW MPOTrpaMMBbI:
OTIPEMIETISATh PE3yNbTAaThl Pa0OTHI MPOTPaMMBbI TIPU 3aJaHHBIX HCXOJHBIX JTaHHBIX,
OTIPENENATh, MPU KAaKUX HCXOMHBIX JTaHHBIX BO3MOXKHO TOJYYCHHE YKa3aHHBIX



PE3YNIbTAaTOB, BBISBIATH JaHHBIE, KOTOPhIE MOTYT MPHUBECTH K OIMOKE B paboTe
IpOrpaMMebl, (GOPMYITHPOBATH MPEIOKEHHUS IO YIYIIICHUIO IPOrPaMMHOTO KOJIa;

YMEHHE CO3/1aBaTh CTPYKTYpUPOBAHHBIC TEKCTOBBIC JIOKYMEHTBHl U
JIEMOHCTPAIIMOHHBIE MAaTEPHANIBI C UCTIOIB30BAHIEM BO3MOKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHE HCIIOJIb30BaTh AJICKTPOHHBIC TAOIUIIBI ISl aHAN3a, TIPEICTaBICHUS
U 00paboTkM  NaHHBIX  (BKJIIOYas  BBIYMCICHHE  CyMMBI,  CPEIHErO
apu(PMETUICCKOTO, HaWOONBIIETO W HAWUMEHBIIETO 3HAYCHWH, pEIICHHE
ypaBHEHUH, BHIOOP ONTHUMAJILHOTO PEIICHUS, MOJ00p JUHUU TPEHIA, PEIICHUE
3a/1a4 MPOTHO3UPOBAHUSA).

B nponecce uzyuenus xypca UHGOpMATUKU YTiyOn€HHOTO ypoBHS 6 11
Kn1acce oOydarOmMMUCs  OyayT  JOCTUTHYTBHI — CJEAYIOIIME  IPEIMETHbIC
pPE3yNbTATHI:

YMEHUE CTPOUTHh HEPABHOMEPHBIC KOMIBI, JOMYCKAIOIIUE OJHO3HAYHOE
JEKOJUPOBaHUE cooOImeHui (rpeduKCHbIE KOJIbI), HCIOIb30BaTh IMPOCTEHIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OIIMOKU MPH Tepeaaye
JTAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIICHHsI TIPW HW3BECTHOM YAaCTOTE CHUMBOJIOB, IOSICHATH MPHHIIUITHI
pabOThI MPOCTHIX ANTOPUTMOB CXKATHS JAHHBIX;

yMEHHUE pelllaTh aIrOPUTMHUYECKHUE 33a7aud, CBA3aHHBIC C aHAIM30M rpadoB
(3amauM  TIOCTPOEHUSI ONTUMAJIBHOTO TYTH MEXKAYy BepiimHamu rpada,
OTpENCNCHUS  KOJWMYECTBA  PA3NUYHBIX  MyTeH  MEXAy  BEPIIMHAMH
OPHUEHTHPOBAHHOTO AIMKINYECKOro rpada), YMEHHE HCIIOIh30BaTh JACPEBBS TPH
aHanMW3e¢ W TIOCTPOCHWUU KOJOB W JUIA TPEACTABICHUS apU(PMETHICCKUX
BBIPOKEHUI, TIPU PEIICHHUH 3aJ1ay MOMCKAa U COPTUPOBKHU, YMEHUE CTPOUTH JIE€PEBO
UTPHI TI0 33JIaHHOMY aJITOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBHIUTPHIIITHYIO
CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W pPEaJU30BBIBATH B BHJEC IPOrpaMm 0Oa30BbIE
QITOPUTMBI, YMEHHE HMCIOJIb30BaTh B IMpOrpamMMax JIaHHbIE PA3IUYHBIX TUIIOB C
y4€TOM OTpPaHWYCHUN Ha JTUAINa30H MX BO3MOXKHBIX 3HAYCHHM, MPUMEHSTH MPU
pEIICHUH 33]1a4 CTPYKTYPHI JaHHBIX (CITUCKH, CIIOBAPH, CTEKU, OYEPEIU, IEPEBbS),
UCITOJIB30BaTh 0a30BBIE ONEpAlMM CO CTPYKTypaMH JTaHHBIX, TPHUMCHSTH
CTaHJApTHBIC U COOCTBEHHBIC MOAMPOTPAMMBI TSI 0OPaOOTKHM YHCIOBBIX JAaHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh IMPHU pa3pabOTKe MporpaMM OHOTUOTEKU
MOAMPOTPaMM, 3HaTh (DYHKIIMOHAIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCIIOIb30BaTh CPEJICTBA OTIIAJIKH MPOTPAMM B
cpelie MporpaMMHUPOBAHMS, YMEHHUE TOKYMEHTHPOBATH MPOTPAMMEI;

YMEHHE CO3/aBaTh BEO-CTPAHUIIBI;



BJIaJIeHHE OCHOBHBIMU CBEICHUSAMH O 0a3zax JaHHBIX, HX CTPYKTYpe,
CpeACTBaX CO3/laHUS U PabOThl C HUMH, yYMEHHE HCIOJIb30BaTh TaOIMYHBIC
(penaumoHHbIe) 0a3bl JaHHBIX (COCTABISATH 3alpPOCHl B 0a3ax JaHHBIX, BBHIIOIHSITH
COPTHPOBKY U TIOMCK 3amucell B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyIO 0a3y
JTAaHHBIX ) U CIIPABOYHBIC CUCTEMBI;

YMEHHUE HCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEeMAaTHYECKUE MOJIENN ISl aHAIIN3a
O0BEKTOB W TPOIECCOB: (OPMYIHPOBATH LEIb MOACTUPOBAHUSA, BBIMOIHATH
aHallu3 pe3yJIbTaTOB, TMOJYYCHHBIX B XOJ€ MOJICIHPOBAHUS, OIECHUBATh
COOTBETCTBHE MOJEIN MOJCIHPYEMOMY OOBEKTY WM MPOLECCYy, MPEICTaBISATH
pe3yabTaThl MOJICTUPOBAHUS B HATJISITHOM BUJIE;

YMEHHE OpraHU30BBIBATH JIMYHOE HH(OPMALIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3JIMYHBIX CPEACTB LMQPPOBBIX TEXHOJOTMM, MOHUMAHUE
BO3MOXKHOCTEH HHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyT, MHQPPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

NOHMMAaHHE OCHOBHBIX MPHUHIMIIOB pa0bOThl, BO3MOKHOCTEH M OTpaHUYEHUs
IPUMEHEHHUSI TEXHOJOIM MCKYCCTBEHHOI'O HMHTEJIEKTa B Pa3IMYHBIX 00JacTsX,
HaJIMYUE MPEJCTAaBICHUA O Kpyre peliaeMblX 3a7ad MAaIIUHHOIO OO0y4YeHUs
(pacnio3HaBaHMs, KIAaCCH(PUKAIMU U MPOTHO3UPOBAHUS) HAIHUUE MPEACTABICHHUMA
00  HUCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJIOTHUA B Pa3IAYHBIX
npodeccruoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbusie | IIpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Hudposasi rpaMoTHOCTH
11 Komibrotep - yHHBEpCanbHOE YyCTPOUCTBO 6
' 00pabOTKU JaHHBIX
1.2 [Tporpammuoe obecnieueHmne
1.3 KomnbrotepHsie cetu
1.4 HNudopmannonHas 6€301macHOCTh 2
Hroro no paszneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nHGpoOpMaLnu B
2.1 P op 19 2
KOMIIBIOTEpE
22 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 KomnbrotepHas apudmernka 7 1
Hroro no pazneny 40
Pa3nes 3. AropuT™Mbl M IpOrpaMMHpOBaHue
3.1 BBenenune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl
3.3 YunciieHHbIe METOJIBI
34 AAroput™Mbl 00pabOTKH CUMBOJIBHBIX 5 |

MaHHBIX




3.5 Anroput™mbl 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznea 4. UnopMaumoHHbIe TEXHOJIOTHH
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus3 JaHHBIX 3
Hroro no pazueny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HauMeHoBaHuUe pa3/iesioB U TEM (audpoBbie)
Ne n/m P Kontpoabnbie | IlpakTuueckue p
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypcbl
Pa3zgea 1. Teoperuueckue 0CHOBBI HH(POPMATHKH
HNudopmanus u nHGOpMaIOHHBIE
1.1 dopman dopman 10 2.5
MIPOLIECCHI
1.2 MoaenupoBaHnue 8 2
Hroro no pazneny 18
Pa3zngen 2. AnropuT™Mbl U1 NIPOrpaMMHUPOBaHUE
2.1 DJIEMEHTHI TEOPUHU AITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
23 PHEHTHP 16 45
MPOrPaMMHUPOBAHUS
Hroro no paszneny 50
Paznen 3. UngopMannoHHbIE TEXHOJIOTHHT
31 Kommnsrorepro-maremaTudeckoe g )
’ MOJICJIMPOBAHUE
32 ba3bl jaHHBIX 10 4
3.3 Be6-caiiTb 14 4
34 Kommprorepnas rpaduxa 3.5
3.5 3D-monenupoBanue 8 3
Uroro no pazgeny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KoHnTpoabHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yYeHHs

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

TpeOoBaHus TEXHUKH
0€301MacHOCTH ¥ TUTUECHBI IPU
paboTe ¢ KOMIIbIOTEpPAMU U
JIPYTUMH KOMIOHEHTaMHU
U(PPOBOTO OKPYKEHHS

https://m.edsoo.ru/CDSO07FZIH

[puHIUTIBL pabOTHI
KOMITHIOTEPOB ¥ KOMITBIOTEPHBIX
CHCTEM

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

OOMeH JaHHBIMH C TIOMOIIBIO
mH. KoHTposiepsl BHEMIHUX
YCTPOMCTB

https://m.edsoo.ru/OYWKB3FCY

ABTOMaTHYECKOE BBINOJIHEHHE
IIPOrpaMMBI ITPOLIECCOPOM

https://m.edsoo.ru/Q7PPNKKNJ

OneparuBHas, NOCTOSIHHAS U
JOJITCOBPEMEHHAS ITaMSATh.
KoHTposieps! BHEMIHUX
ycTporcts. [Ipsmont noctyn k
aMATH

https://m.edsoo.ru/OEEPU9XZM

COBpeMeHHI)Ie KOMITBIOTCPHBIC
TCXHOJIOTHNH

https://m.edsoo.ru/ALDEXFUSW

[Iporpammuoe obecrnieueHue
KOMITBIOTECPOB, KOMITBIOTCPHBIX

https://m.edsoo.ru/FVO1UDPU4




CHCTEM M MOOMJIBHBIX YCTPOICTB

CucreMHoO€ NporpaMMHOE
oOecneuenue. OnepanuoHHbIE
CHCTEMBI

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

Yrunutel. [IpaiiBepsl yCTPOUCTB.
[TapannensHoe
IIPOrPaMMUPOBAHUE

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

10

I/IHCTaJIJISIIII/ISI U ACUHCTAJIIALNA
MporpaMmMHOIo obecreyeHus

https://m.edsoo.ru/FO6KMV9HO

11

®daiisioBble cuCcTeMBI. [IpuHIUIIBI
pa3MelleHNs] © UMEHOBaHUS
(haiIoB B JOJTOBPEMEHHOU
namsit. [llaGnons! s
onucaHus rpym (HaiioB

https://m.edsoo.ru/2GG4H5WES

12

3aKoHOaTeNhCTBO Poccuiickoit
®denepannu B 007IaCTH
MIPOrpaMMHOTO 00€CTIeUeHUs U
JIaHHBIX

https://m.edsoo.ru/ZSHTK9R2R

13

[IpuHIMIBI HOCTPOEHUS U
anmnapaTrHble KOMIIOHEHTHI
KOMIIBIOTEpHBIX ceTell. CeTeBble
IIPOTOKOJIBI

https://m.edsoo.ru/UP2LZYRRS

14

Cetp UHTEpHET

https://m.edsoo.ru/BUKD6H662

15

Pasznenenue IP-cetu Ha nmojceTn
¢ IIOMOIILI0 MacoK MoJiceTeit

https://m.edsoo.ru/B85T9GBUN

16

CereBoe aIMUHUCTPUPOBAHHE

https://m.edsoo.ru/W9QOQKTKUQ

17

Bunel nesaTenbHOCTH B ceTr
Wurepuer. Cepucs! MHTEpHETA.

https://m.edsoo.ru/G3N7WU91L




I'ocynapcTBeHHBIE AIEKTPOHHBIE
CEPBUCHI U YCIYTH

18

WNndopmannonnas 6€30macHOCTb

https://m.edsoo.ru/UKKSRFKUA

19

BpenonocHbie nmporpaMMHOE
o0ecrieyeHne 1 MEeTo bl OOPHOBI
C HUM

https://m.edsoo.ru/Z196J96WA

20

[IpakTuyeckas pabora 1o Teme
" AHTUBUPYCHBIE TPOrPaMMBbI"

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

21

Opranu3zanus TUYHOTO apXuBa
uHpopmanuu. PezepsHoe
konupoBanue. [laponpHas
3aIlUTa apXuBa

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

22

[[ndpoBanue TaHHBIX

https://m.edsoo.ru/SHBM1MNPS

23

Anroput™m mmdposanus RSA.
Creranorpadus

https://m.edsoo.ru/NONXTMTGC

24

[TpakTryeckas pabora o Teme
"HludpoBanue qaHHbIX"

https://m.edsoo.ru/ WOSDBEAHK

25

WNudopmanus, 1aHHbIE U 3HAHUS.
WHdopmanioHHbIe MTPOLECCHI B
IpUPOJIE, TEXHUKE U OOIIECTBE

https://m.edsoo.ru/KKHOVPYS8T

26

HenpepbiBHBIE U TUCKPETHBIC
BEJIMYMHBI ¥ CUTHAJIBI.
Heo6xoauMocTh ANCKpETH3ANH
uH(OpMaIIHH, MpeHa3HAYCHHOM
JUTSL XpaHSHHUs, Iepeaadn U
00paboTKH B IIUPPOBBIX
crcTeMax

https://m.edsoo.ru/IlUXPVOKAR

27

JIBOMYHOE KOAUPOBAHUE.

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




PaBHOMEpHBIE 1 HEpaBHOMEPHbBIE
KoJpbl. [lekoqupoBanue
COOOIIEHUH, 3aIMCaHHBIX C
IIOMOIIbI0 HEPABHOMEPHBIX
KOZIOB

28

VYcenosue dano. [loctpoenne
OJIHO3HAYHO JEKOJIUPYEMBIX
KOJIOB C IOMOIIbIO AepeBa. ['pad
Aun. A. MapkoBa

https://m.edsoo.ru/RSNZPODAM

29

Enunauier usmepenus
KOJIMYeCcTBa HH(OpMALIUY.
AndaBUTHBINA TOJXO/ K OLIEHKE
KOJIn4ecTBa HH(popMaIum

https://m.edsoo.ru/XT1VEDUDE

30

CucreMbl CUACIICHUS

https://m.edsoo.ru/SVE5V1SFV

31

IlepeBon uncen u3 ogHOM
CHCTEMBI CUUCIICHUS B IPYIYIO

https://m.edsoo.ru/YZ9H2 ALXL

32

I[BOI/I‘-IH&?[, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHass CUCTCMbI
CUHCIICHUA, CBA3b MCKY HUMU

https://m.edsoo.ru/FO2E2DBV6

33

JIBOI/I‘-IHaSI, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHast CUCTCMbIL
CUHCJICHUA, CBA3b MCIKY HUMU

https://m.edsoo.ru/IGDVA9SGD

34

I[BOI/I‘{HEI}I, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHasA CUCTCMbL
CUUCJICHUA, CBA3b MCIKY HUMU

https://m.edsoo.ru/LX92H6UIO

35

ApudmeTndeckre onepaiuu B
MO3UILIMOHHBIX CUCTEMAX
CUHCJICHHS

https://m.edsoo.ru/MH6ZNN4XX




36

TpouuHasi ypaBHOBEILLICHHAs
CHCTEMA CUUCIIEHUS

https://m.edsoo.ru/BJ1Z3E4YS

37

I[BOI/I‘IHO-I[GCSITI/I‘IHEUI cHuCTCMa
CUHCJICHUA

https://m.edsoo.ru/ W6 YFFD1CM

38

KoaupoBanue TekcToB

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

39

PactpoBoe xonupoBanue
M300paKeHUI

https://m.edsoo.ru/ZJ1X9S61P

40

[IpakTuyeckas pabora 1o Teme
"luckpernsanus rpaguuecKon
uHpopmanun"

https://m.edsoo.ru/NZE9X44S1

41

LiBeroBbie MOgenu. BekTopHoe
koaupoBanue. @opmatsl (haitsioB.
TpéxmepHas rpaduka.
O®pakranpHas rpaduka

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

42

KoaupoBanue 3Byka. OuieHka
nH(pOPMaIMOHHOTO 00BEMaA
3BYKOBBIX JIAHHBIX TIPU 33JJaHHBIX
YacTOTE JUCKPETU3AIUU 1
Pa3psAAHOCTH KOIUPOBAHUS

https://m.edsoo.ru/CG4SSYIAG

43

[IpakTuueckas pabora o Teme
"JluckpeTu3anus 3ByKOBOU
uHpopmanun"

https://m.edsoo.ru/RSQ2WIEUJ

44

OcHOBBI aNredphl JTOTUKU

https://m.edsoo.ru/KB7YAOUZR

45

Jlornueckue onepanumu.
Ta0auie ICTUHHOCTH

https://m.edsoo.ru/SYX5UNS75

46

Jlornueckuie BeIpaXeHUsI.
Jlornueckue TOX1eCTBA.
Jloka3aTenbCTBO JOTHYECKUX

https://m.edsoo.ru/DL66JCD8M




TOXKJIECTB C IIOMOILBIO TAOIUI]
NCTHUHHOCTHU

47

[IpakTuyeckas pabora o Teme
«ITocTpoenue u aHaIM3 TaOIHIL
HCTUHHOCTH B TaOJIUYHOM
poreccope

https://m.edsoo.ru/5519KIL.UH8

48

Jlormueckue OoIr€pannu 1
orcpanu Haa MHOXKECTBaAaMU

https://m.edsoo.ru/UAZ4JF466

49

Jlornueckue onecpanvn u
orcpanuu Haa MHOXKECTBaAaMU

https://m.edsoo.ru/EQ1D7V7DT

50

3aKOHBI aNTeOPHI JIOTHKH.
OKBUBaJCHTHbBIC
npeoOpa3oBaHMs JIOTHYECKUX
BBIPAKECHUI

https://m.edsoo.ru/F2ADGUMRA

51

Jlornueckue ypaBHEHHUS U
CHUCTEMBI YPaBHEHUU

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

52

Jlornueckue GpyHKIUU.
3aBUCHUMOCTh KOJINYECTBA
BO3MOKHBIX JIOTHYECKHUX
(GYHKIMI OT KOJIMYecTBa
apryMmeHToB. [lonaHble cucTeMbl
JOTHYECKUX (PYHKIMN

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

53

Kanonnueckue popmer
JIOTMYECKUX BBIPAXKEHUI.
CoBeplieHHbIE AU3bIOHKTUBHBIE
Y KOHBIOHKTHUBHBIE HOPMaJIbHbIE
(G OpMBI, aITOPUTMBI UX
MOCTPOEHUS IO TabJnLe
UCTUHHOCTH

https://m.edsoo.ru/FUSISBD59




54

Jlorudeckue 3JIEMEHTBI B COCTaBE
KOMITbIOTEpa

https://m.edsoo.ru/FJIWV9VRIM

55

Tpurrep. Cymmarop.
MHoropa3psIHbIi CyMMaTop

https://m.edsoo.ru/RFYE1IA1]J

56

IToctpoenue cxem Ha
JIOTUYCCKHX DJIEMEHTaX. 3al1cCh
JIOTUYECKOTO BBIPQKCHHS 110
JIOTHYECKOH CXEME

https://m.edsoo.ru/BC2CBFQZU

57

MI/IKpOCXeMH U TCXHOJIOI'UA UX
IMPpOU3BOJACTBA

https://m.edsoo.ru/G6GAVB3DO0

58

[IpencraBieHue 1enbIX YUCEN B
MaMsITH KOMIIBIOTEPA.
OrpaHv4eHHOCTh Juana3oHa
YUCCII IIPpHU OIrpaHUYICHUHA
KOJIMUECTBA Pa3psioB.
IlepenosiHeHUE pa3psIHON CETKH

https://m.edsoo.ru/IXLRU8ZU4

59

be33HakoBEIC M 3HAKOBEIC
TaHHbIe. 3HAKOBEINA OHUT.
JIBOMYHBIN TOTIOJTHUTEIIBHBIN
KOJI OTPULATEIIbHBIX YUCEN

https://m.edsoo.ru/OFZEI3VFR

60

[ToOuTOBBIE TOTHUECKHE
onepauuu. Jlornueckuit,
apudmeTuuecKuit u
UUKJIMYECKUIN CABUTH

https://m.edsoo.ru/YFPSYSUSW

61

[TudpoBanue ¢ MOMOLIbIO
NOOUTOBOM ornepanun
«uckioyvaromee NJIN»

https://m.edsoo.ru/HGUFCRDKS

62

[IpencraBnenue n XxpaHeHHE B

https://m.edsoo.ru/SOKOOKD1F




MnaMsTU KOMIIBIOTCPa
BCIICCTBCHHBIX YHUCCII

63

BrinosineHue onepauuii ¢
BEIIECTBEHHBIMH YHCIIAMH,
HaKOIJICHUE OUIHOOK MpH
BBIYHCIICHUSX

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

64

[TpakTrueckas paboTa 1o Teme
«M3yueHune nopaspsiHOTO
MAIIMHHOTO TPEICTaBICHUS
LENBIX U BEUIECTBEHHBIX YHCEI»

https://m.edsoo.ru/FM00O3T4J8

65

Ananuz aAJIropuTMOB

https://m.edsoo.ru/IBLT792MB

66

Oranel pelieHns 3a1a4 Ha
KOMIIBIOTEPE.
HNHcTpymeHTanbHble CpeACTBa:
TPaHCIIATOP, OTIAAUHK,

PO HITUPOBIITUK

https://m.edsoo.ru/ROT5SRZCM9

67

Cpena nmporpaMMUpOBaHMS.
Komnusiius 1 uHTEpIIpeTanus
nporpamm. BupryaibHsie
MalluHbl. IHTerpupoBaHHas
cpena pa3paboTKu

https://m.edsoo.ru/Q2UVOQIIY7

68

Mertoanl OTIaaKH nporpamm

https://m.edsoo.ru/MN3HU4FKQ

69

Turbl nepeMeHHbBIX B S3bIKE
IPOTPaMMUPOBAHUS

https://m.edso0o.ru/TJ965G8F9

70

O0paboTka 1ebIX Ynce

https://m.edsoo.ru/D84SSWQGF

71

O0paboTka BeIeCTBEHHBIX
qHCe

https://m.edsoo.ru/DWAC3VBT3

72

CrnyuaiiHble U IICEBIOCITYYaliHbIE

https://m.edsoo.ru/PXWZX2CC6




qucia

73 BerBnenus. CioxHble yclioBus https://m.edsoo.ru/CTTPTWB96

74 ukJiel ¢ yciioBuemM https://m.edsoo.ru/TYOTSY8QW
[{MKIBI IO TEPEMEHHOM.

75 Bzaumo3zameHseMocThb https://m.edsoo.ru/E4AB3FET37
Pa3TUYHBIX BUJIOB IIHKJIOB

76 Obpadoria HaTypabHEIX ncen https://m.eds00.rs/CUH84DHHO
C MCIIOJIb30BAHUEM ITUKIIOB
HaxoxneHnne Bcex MpocCThIX
YHCcell B 3aJJaHHOM JIHAa30He

77 [IpakTudeckas pabora 1o Teme 0.5 https://m.edsoo.ru/KQAFQ6HKQ
«Pemenue 3a1a4 METO10M
nepedopa

78 WNuBapuaHT HuKIa https://m.edsoo.ru/VIJHSVDIC

79 JlokyMeHTHpOBaHKUE POrPaMM https://m.edsoo.ru/AFZLCO8IN
OO0paboTka JaHHBIX,

80 . https://m.eds0o.ru/9M32A105T
XpaHsamuxcs B (aiinax

81 Pa3Ouenue 3amaun Ha moa3a1aun https://m.edsoo.ru/00OEOI8V7F
Hcnonp3oBanue cCTaHIapTHON
OMOJIMOTEKH SI3bIKA

82 HpOrpaMMHpOBAHHA. https://m.edsoo.ru/5S1R9IT4MIK
TToxaxmroueHne OMOINOTEK
MOJMTPOTPAMM CTOPOHHHX
MIPOU3BOAUTENICH

83 Toamporpammet (mponeatype! u https://m.edsoo.ru/QDFZXIZNA
yHKIHH)

84 Hoanporpamut (mpoueype! 1 https://m.edsoo.ru/N1KUIL4SWE

yHKIHN)




85

[IpakTuyeckas pabora o Teme
"Pa3paboTtka nmognporpamMm"

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

86

Pexypcus. PexypcuBHbie
00BeKTHI ((ppaxTansr).
PexypcuBHbIE IpOLIEAYPHI U
¢ynkuuu. Mcnonb3oBaHue cTeka
JUIsL OPraHU3alnuU PEKYPCUBHBIX
BBI30BOB

https://m.edsoo.ru/GKZY59X7B

87

[TpakTrueckas paboTa 1o Teme
"PexypcuBHBIE TOAIPOrpamMMbl"

https://m.edsoo.ru/YSAVNBOQV

88

MonynbHbIN TPUHIUT
MOCTPOCHUS MTPOrPaMM

https://m.edsoo.ru/MAT4D3MB6

&9

YucneHHbIe METOIbI

https://m.edsoo.ru/ZAK95AASD

90

[TpakTudeckas paboTa 1o Teme
«HucieHHoe peleHne
YpaBHEHUI»

https://m.edsoo.ru/URWB7XSMQ

91

Hcnonp3oBanne TUCKpeTH3aLUN
B BBIYUCIIUTCIBHBIX 3aJadyax

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

92

[IpakTuyeckas pabora o Teme
«[IpubnmxEHHOE BHIYUCIICHUE
JUTMH KPUBBIX U IJIOMIA IECH

buryp»

https://m.edsoo.ru/SH4ENJ7PH

93

[TpakTrueckas paboTa 1o Teme
«[Torck Makcumyma (MUHUMYyMa)

G yHKITHI

https://m.edsoo.ru/7CM1E0Q0SM

94

O06paboTka CUMBOIBHBIX
JAHHBIX. AITOPUTMBI 00paOOTKH
CHUMBOJIBHBIX CTPOK: MOACYET

https://m.edsoo.ru/ZK756B10R




KOJINYECTBA IIOSBJICHUI CUMBOJIA
B CTPOKE

95

Anroput™msl 00paboTKH
CHUMBOJIBHBIX CTPOK: pa30oueHue
CTPOKH Ha CJIOBA IO
poOEIEHBIM CUMBOJIAM

https://m.edsoo.ru/W2Z3JDCC5

96

AnTopuTMBI 00pabOTKH
CHMBOJIbHBIX CTPOK: ITOMCK
MOJICTPOKH BHYTPHU JaHHOMN
CTPOKH; 3aME€Ha HalJICHHOU
MOJICTPOKH Ha IPYTYIO CTPOKY

https://m.edsoo.ru/GOOMIAFEC

97

[TpakTrueckas paboTa 1o Teme
"O0OpaboTKa CTPOK ¢
UCTIOJIb30BaHUEM (DYHKITHIA
CTaHJAPTHOU OMOJIIMOTEKH SI3bIKA
nporpaMMupoBasus”

https://m.edsoo.ru/KX48SQDQP

98

I'enepanus cioB B 3a1aHHOM
andasure

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

99

MaccuBsl 1
MMOCJIEIOBATEILHOCTH YHCEl.
[TpakTiueckas paboTa mo Teme
"3amojgHeHne MaccuBa"

0.5

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

100

O060011IEHHbIE XapaKTEPUCTUKH
MaccuBa

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

101

JIMHEeWHBIN MOUCK 3aJJTaHHOTO
3HAUCHHUS B MacCHBE.
[TpakTrueckas paboTa 1o Teme
"JInHEeNHBINA TOUCK 3aIaHHOI'O
3HA4YCHHS B MaccuBe"

0.5

https://m.edsoo.ru/LABG8NIAV




102

[IpakTuyeckas pabora o Teme
"TTorck MUHUMAaJIbHOTO
(MaKCUMaJIbHOT'0) 3JIEMEHTA B
YHCIIOBOM Maccuse"

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

103

CopTupoBKa 0JTHOMEPHOTO
MaccuBa. [Ipoctbie MeTobI
coptupoBkH. [IpakTuueckas
pabora o Teme "IIpoctrie
METO/Ibl COPTUPOBKU MaccuBa"

0.5

https://m.edsoo.ru/W53WDCPMQ

104

CoptupoBka cinussHueM. beictpas
COpPTUPOBKA MaccuBa (aJITOPUTM
QuickSort). [TpakTruueckas
paborta no Teme "beicTpas
COpTUPOBKA MaccuBa'

0.5

https://m.edsoo.ru/N4AWM6NBOD

105

JIBOMYHBIN IMOUCK B
OTCOPTUPOBAHHOM MacCHBE.
[TpakTrdeckas paboTa mo Teme
" JIBOUYHBINA MOUCK"

0.5

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

106

JIByMepHbIe MacCUBBI (MaTpPUIIbI)

https://m.edsoo.ru/7TI931086

107

AnropuT™Mbl 00pabOTKH MaTpPHUIL

https://m.edsoo.ru/XPVCLUAQU

108

Pemenue 3amad ananusa JaHHBIX

https://m.edsoo.ru/PNWIG1YJF

109

CpencrBa TEKCTOBOTO
nporueccopa

https://m.edsoo.ru/EZ67WEGZT

110

KomnbrotepHas BEpcTka TekcTa

https://m.edsoo.ru/OX4NRRMI9R

111

[TpakTrueckas paboTa 1o Teme
"BépcTKa JOKYMEHTOB C
MaTeMaTHuecKuMu Gopmynamu”

https://m.edsoo.ru/29I1P51F7

112

HNHCcTpyMEHTHI peLieH3upOBaHUs

https://m.edsoo.ru/HVZOMBBZ1




113

[IpakTuyeckas pabora o Teme
"MHoOrocTpaHu4HbIE
JIOKYMEHTHI"

https://m.edsoo.ru/SKSWK3USV

114

OO6nauHble CEPBUCHI.
KomnekruBHas pabora ¢
nokymeHnTamu. [Ipaktuueckas
pabora o Teme "KosnexktuBHas
pabota ¢ fokymeHTamu"

0.5

https://m.edsoo.ru/PSEMOKSFA

115

Awnanus na"ueix. bomabinie
JTAHHBIE

https://m.edsoo.ru/SISHO04DY

116

MaiuuHHOe 00y4yeHue

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

117

Ananuz JaHHBIX C IIOMOIIBIO
OJICKTPOHHBIX Ta6J'II/ILI

https://m.edsoo.ru/MPMJ7NWH4

118

[IpakTrueckas paboTta 1mo Teme
"AHann3 JaHHBIX C IIOMOIIBLIO
AJIIEKTPOHHBIX Ta0IUIT"

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

119

[Toctpoenue rpaduxos
¢yukuuil. [Ipaktuueckas padbora
no teme "Harnsannoe
IpeJICTaBICHNUE PE3YIbTAaTOB
CTaTUCTHUYECKOW 00pabOTKU
JTAHHBIX B BUJIE AMarpamMmm
CpeACTBaMU peAaKTOpa
AIIEKTPOHHBIX TaOIUI"

0.5

https://m.edsoo.ru/BEGWQZJL3

120

JInnuu tpenna. Ilpakruueckas
pabota o Teme "[lonbop auHUK
TpeH/a, MporHo3upoBaxue”

0.5

https://m.edsoo.ru/LP48TOLWO

121

[Ton6op mapamerpa.

0.5

https://m.edsoo.ru/HNS13RRJQ




[IpakTuyeckas pabora o Teme
"YuceHHOe pelleHne
YpaBHEHHIA C TIOMOIIBIO 11000pa
napametpa"

OnruMmusans Kak MOUCK
HaWJIy4IlIero PEemeHus B
3aJIaHHBIX YCIIOBUSX.

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

[TpakTrueckas paboTa 1o Teme

"PereHue 3a1a4 ONTHUMHU3ALIUHU C

MTOMOIIIBIO AJIEKTPOHHBIX TaOIHUIT"
123 PesepBHOE Bpems 1 https://m.edsoo.ru/4L.3CE4K27Z
124 PesepBHOE Bpems 1 https://m.edsoo.ru/7JENSDK75]
125 PesepBHOE Bpems 1 https://m.edsoo.ru/30HWTOEQO9
126 PesepBHOE Bpems 1 https://m.edsoo.ru/JKSPQ6H60
127 PesepBHOE Bpems 1 https://m.edsoo.ru/1F185Q365
128 PesepsHOE Bpems 1 https://m.edsoo.ru/33J8ONXY 3
129 PeszepBHOE Bpems 1 https://m.edsoo.ru/UU84SGBDO
130 PeszepBHOE Bpems 1 https://m.edsoo.ru/TICLQHRIV
131 PeszepBHOE Bpems 1 https://m.edsoo.ru/ZGNDVS8DFG
132 PeszepBHOE Bpems 1 https://m.edsoo.ru/ZY5SEPBTLO
133 PeszepBHOe Bpems 1 https://m.edsoo.ru/NANWGLRO4
134 PesepBHOE Bpems 1 https://m.edsoo.ru/OMIJJR6LN
135 PesepBHOE Bpems 1 https://m.edsoo.ru/HGJQHAUML
136 PesepBHOE Bpems 1 https://m.edsoo.ru/4IRITM1B1

OBUIEE KOJIMYECTBO YACOB I10 136 )15

[TPO'PAMME




11 KJIACC

KoauuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tewa ypoxa Bcero Konrpoarueie | Ipakruteckue u3ydeHusi  o0pa3oBaTeJIbHbIC PeCypPChl
padoThbI padoThbI

KonnyectBo napopmanmnu 1 https://m.edsoo.ru/CPW6RXX47,

2 AJITOPUTMBI CKaTUS TaHHBIX 1 https://m.edsoo.ru/1P4ANRPUFP
Anroput™ Xaddmana 1 https://m.edsoo.ru/JPTRLQDIF
[IpakTuyeckas pabora o Teme

4 "CokaTHe JaHHBIX C IIOMOIIBIO 1 1 https://m.edsoo.ru/87IAFKQOD
anroputma Xapdmana"

5 Anroputm LZW 1 https://m.edso0o.ru/8X5390JF6
AJITOPUTMBI CIKAaTHSI TAHHBIX C
notepsimu. [IpakTuyeckas pabora

6 o TeMe "CrkaTHe TaHHBIX C 1 0.5 https://m.edsoo.ru/580KGLJGP
norepsmu (anroputmsl JPEG,
MP3)"
CxopocTh nepeiaun JaHHBIX 1 https://m.eds0o.ru/N60OLKL2PN
ITomexoycTONYMBBIE KOABI 1 https://m.edsoo.ru/HA352TYKO
[TpakTideckas paboTa 1Mo Teme

9 . 1 1 https://m.edsoo.ru/4DOSUSSIS
"[TomexoycToi4YMBBIE KOABI"
Cucrembl. KOMIIOHEHTHI
CHCTEMBI M X B3aMOJICHCTBHE.

10 CHCTEMHBLH DhPCKT. 1 https://m.edsoo.ru/7ELOJTWA9
YnpasieHue Kak
nH(GOPMaIIMOHHBIN TpoIIecC.
OO0patHasi CBsI3b

11 Mojenu 1 MOJIETUPOBAHUE 1 https://m.edsoo.ru/3LOSU7KCU




12

I'padmsr

https://m.edsoo.ru/SMP12YT114

13

Pemrenue 3agad ¢ moMoIb0
rpados

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

14

HepeBbs

https://m.edsoo.ru/DJXWQFCMV

15

OCHOBBI TEOPUH UTD

https://m.edsoo.ru/RLPOBGPIA

16

[IpakTuyeckas pabora o Teme
"ITorcK BBIUTPBIIIHON CTpaTEruu
B UTpe ¢ MOJIHOHN nHpopMarmen"

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

17

CpenctBa HCKYCCTBEHHOTO
MHTEJUICKTa

https://m.edsoo.ru/7PWEWIT16

18

[IpakTuyeckas pabora o Teme
"CpencTBa HCKYCCTBEHHOTO
WHTEeJJIeKTa"

https://m.edsoo.ru/HSOPHSFHE

19

dopmanusanus NOHATUS
anropurma. MammrHa TeropuHra
KaK YHUBEpPCAJIbHAs MOJEIb
BbIyKciieHui. Tesuc Yépua—
TrropuHra

https://m.edsoo.ru/TS2J4GN9S

20

[TpakTryeckas pabora o Teme
"CocraBieHue nmpocToi
IIPOTPaMMBI [T MAITAHBI
Trropunra"

https://m.edsoo.ru/S06FMKTSV

21

Mamuna I[locta

https://m.edsoo.ru/KD8P8S0BO

22

HopwmanbHabie anropudmbl
MapxkoBa

https://m.edsoo.ru/EA2DPC84Y

23

ANTOPUTMUYECKU
Hepa3pelmble 3aJaun. 3a1ada
ocraHoBa. HeBO3MOKHOCTB

https://m.edsoo.ru/EMWUEDNR9




aBTOMAaTUYECKOU OTJIAIKUA
MpOTrpaMm

24

Cl0XXHOCTDH BBIYHUCIIEHUI

https://m.edsoo.ru/DI2DPE0X0

25

ITonck nmpocTeIX yKcel B
3a/IaHHOM JIMalla30He ¢
IIOMOILBIO AJITOPUTMA «PELLIETO
DparocheHay

https://m.edsoo.ru/H3J1UQKCS8

26

[IpakTuyeckas pabora o Teme
"[Touck MPOCTHIX YKCEIT B
3aJaHHOM Auanasone"

https://m.edsoo.ru/SN9A7JITV

27

MHoropa3psiIHbIE IIeJIbIe YHCIIa,
3a/1a4d JUTMHHOM apu(PMETHKH

https://m.edsoo.ru/SFLDAOPS3

28

[TpakTuyeckas pabora no Teme
"Peann3anys BEIYUCIEHUN C
MHOT'Opa3psiAHbIMU YHCIaMH"

https://m.edsoo.ru/JGIPZP98C

29

CrnoBapu (acconaTuBHBIE
MacCHBBI, 0TOOpaXeHHs). X31lI-
tabnuuel. [loctpoenue
an(aBUTHO-4aCTOTHOIO CIOBaps
JUI 3aJJAHHOTO TEKCTa

https://m.eds00.ru/TO6DTYWVT

30

[IpakTuueckas pabora o Teme
"IToctpoenue andaBUTHO-
Y4aCTOTHOTO CJIOBaps JJIst
3aJaHHOTO TeKkcTa"

https://m.edsoo.ru/ WYRSXTHVB

31

AHaJIN3 TEKCTa HA €CTECTBEHHOM
s3bIke. Boigenenue
MOCJIEI0BATEIbHOCTEH 110
mrabiony. Perynsphsie

https://m.edsoo.ru/YJVBOBEEG




BbIpaKEeHMs. YaCTOTHBIN aHaIu3

32

[IpakTuyeckas pabora o Teme
"AHanu3 TeKcTa Ha
€CTECTBEHHOM S3bIKE"

https://m.edsoo.ru/SAFNKXPAL

33

Crexu. AHanM3 NpaBUIBHOCTU
CKOOOYHOTO BBIPAKEHUS

https://m.edsoo.ru/UZ06WG18Q

34

Brraucnenue apugmernyeckoro
BBIPA)KEHUS, 3aIIMCAaHHOTO B
nocThuKcHOU Gopme

https://m.edsoo.ru/4APHZ53]B

35

[TpakTryeckas paboTa 1o Teme
"Beruucnenue apupmMeTHIecKoro
BBIPAXXCHHSI, 3aIHCAHHOTO B
nocTdukcHou Gopme"

https://m.edsoo.ru/BOY6RWSEC

36

Ouepenu. Ucnions3oBanue
ouepeau AJisi BPEMEHHOI0
XPaHEHUs JaHHBIX

https://m.edsoo.ru/RFBVQ14T0

37

[IpakTuueckas pabora 1o Teme
"Ucnons3oBanue ouepenn”

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

38

Hepesbs. Peanuzanus nepesa ¢
MOMOIIIBbIO CCBIJIOUHBIX CTPYKTYP.
JBonuHbIe (OMHAPHBIC) AEPEBbHSI.
ITocTtpoenue nepea nis
3aJIaHHOTO apU(PMETHIECKOTO
BBIPAKEHUS

https://m.edsoo.ru/ WXTKRVSPL

39

[IpakTuyeckas pabora Mo Teme
"Ucnonbs3oBaHue 1epeBbEB IS
BBIUKCIICHHS apU(METHIECKIX
BbIpaKeHU"

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




40

PexypcuBHBIE anrOpUTMBI
o0xoxa nepesa. Mcnonb3oBanue
CTEeKa M o4epeu I 00xoaa
JepeBa

https://m.edsoo.ru/IL45K77G4

41

PexypcuBHBIE anrOpUTMBI
o0xoxa aepesa. Mcrnonb3oBanue
CTeKa U ouepeau i 00xoza
JepeBa

https://m.edsoo.ru/M8PBJ581K

42

Anroputmsl Ha rpadax.
[TocTpoeHre MUHUMAIIBHOTO
OCTOBHOTO JIepeBa B3BEIICHHOTO
CBSI3HOTO HEOPUEHTHUPOBAHHOTO

rpaga

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

43

O06xox rpada B riryouny. O6xo1
rpada B HMpUHYy

https://m.edsoo.ru/PDOGDKZXS5

44

KonnuecTBo pa3nuuHbIX myTen
MEX1y BEpLINHAMU
OpPUEHTUPOBAHHOTO
alMKJINYecKoro rpada

https://m.edsoo.ru/OK5XBLF1B

45

Anroput™m JlefKCTpBI.

https://m.edsoo.ru/CRN45WQO59

46

[TpakTideckas paboTa 1Mo Teme
"BrIuncieHne JIHHB
KpaTyalIiero myT Mex1y
BepIIrHaMu rpada (anropuTm
JeiikcTpsbr)”

https://m.edsoo.ru/OPUC4APCM

47

Anropur™m ®noiiga—Yopamia

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

48

3aiauu, pellaeMble ¢ TOMOIIBIO
JTUHAMHUYECKOTO

https://m.edsoo.ru/OB03M36FA




IIPOrpaMMHUPOBAHUS:
BBIYMCIICHHE PEKYPCUBHBIX

byHKIII

49

[IpakTuyeckas pabora o Teme
"BbruncieHne peKypcuBHBIX
(GYHKIHHA ¢ ITOMOIIBIO
JTUHAMHYECKOTO
porpaMMupoBaHus"

https://m.edsoo.ru/I39C7Z91D1

50

3anaun, penaeMbie ¢ TOMOIIBIO
JTUHAMHYECKOTO
[IPOrPaMMHUPOBAHUS: TOACUET
KOJIMYECTBA BAPUAHTOB

https://m.edsoo.ru/N6B4V28X5

51

[IpakTuyeckas pabora o Teme
"Iloacuét KoMMYeCTBAa BApUAHTOB
C TIOMOUIBIO TMHAMHYECKOTO
nporpaMMupoBasus”

https://m.edsoo.ru/TO288GY9B

52

3amauu, pemaeMpie ¢ TOMOIIBIO
JUHAMHYECKOTO
MPOrPaMMHUPOBAHUS: 3a/1a4H
ONTUMH3ALIUU

https://m.edsoo.ru/VMITOV2IU

53

[TonsiTHe 0 mapagurmax
nporpammupoBanusi. O630p
S3BIKOB NPOTPaMMHPOBAHUS

https://m.edsoo.ru/ESL36V11V

54

TTonsaTue 00 00BEKTHO-
OPUCHTUPOBAHHOM
[IPOrPaMMUPOBAHUU

https://m.edsoo.ru/XQP3TUBLF

55

O0BexTHI U Ki1accel. CBOMCTBA U
METObI OOBLEKTOB

https://m.edso0o.ru/6JQJCIGXS




56

OOBEKTHO-OPUEHTUPOBAHHBIN
aHaIN3

https://m.edsoo.ru/LXRDV5535

57

[IpakTuyeckas pabora o Teme
"Ucnonb30BaHne rOTOBBIX
KJIacCOB B mporpamme”

https://m.edsoo.ru/9UO0X7ZSAH

58

Pa3paboTka nporpamMm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO
noaxoja

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

59

[TpakTiueckas pabora
"Pa3paboTka mpocToii
MPOrPaMMBbI ¢ UCIOJIb30BaHUEM
KJ1accoB"

https://m.edsoo.ru/OSXBALUVU

60

Nuxkancynsauus. [pakruaeckas
pabota o Teme "Pa3paboTka
KJIacca, UCIOJIb3YIOIIETO
WHKATCYSAIUI0"

0.5

https://m.edsoo.ru/XWFD3SRL6

61

Hacnenosanue. [lonumopduzm

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

62

[IpakTuueckas pabora o Teme
"Pa3paboTka nepapxuu Kiacco"

https://m.edsoo.ru/TDEZGXE92

63

Cpenpl ObICTPOI1 pazpaboTKu
nporpamm. IIpoektupoBanue
uHTepdeiica moap30BaTENs

https://m.edsoo.ru/IL6XE9IBF

64

[TpoexTupoBanue nuntepdeiica
MOJIb30BaTENs

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

65

Hcnons30BanHue rOTOBBIX
YIOPABISIEMBIX 3JIEMEHTOB JIJIs1
nocTpoeHus uatepdeiica

https://m.edsoo.ru/8440Q17ZXE4

66

[IpakTuyeckas pabora o Teme

https://m.edsoo.ru/M7J3MMDEI




"Pa3zpaboTka mporpamMMmsl ¢
rpadudeckuM uHTEpPeiicom”

67

H3yueHnne BTOpPOro si3bika
IIPOrpaMMHUPOBaHUS

https://m.edsoo.ru/LOIPRNA7S

68

H3yueHnne BTOpPOro si3bika
IIPOrpaMMHUPOBaHUS

https://m.edsoo.ru/NKNMXM4HU

69

Oranbl KOMIIBIOTEPHO-
MaTeMaTUYeCKOI o
MO/JICJINPOBAHUS

https://m.edsoo.ru/Q5J50KWIN

70

Juckperusanus npu
MaTeMaTUYECKOM
MOJIEJTUPOBAHUH HETIPEPHIBHBIX
nporueccoB. MoienupoBaHue
JIBUKCHHUS

https://m.edsoo.ru/ZXKKJQ1UO

71

[TpakTrdeckas paboTa mo Teme
"MopenupoBaHue ABUKEHUA"

https://m.edsoo.ru/YCLZAUHHA

72

MogenupoBanue OMOJIOTHUECKUX
cuctem. [IpakTuueckas pabora
o teme "MojaenupoBaHue
OMOJIOTHYECKUX CHUCTEM"

0.5

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

73

Maremarnueckue MOJIEH B
IKOHOMUKE. BEIUUCIUTEIBLHBIE
AKCIEPUMEHTBI C MOJETISIMU

https://m.edsoo.ru/HYZZHAQZI

74

BeposiTHOCTHBIE MOJIENH.
[IpakTuyeckas pabora Mo Teme
"IMUTaLIMIOHHOE MOJAEIIUPOBAHUE
¢ moMouIpr0 meroaa MonTte-
Kapmo"

0.5

https://m.edsoo.ru/RSDL7ZK22




75

KommnbrorepHoe MoaenupoBanue
CUCTEM YIIPABIICHUS

https://m.edsoo.ru/D52P3UQNN

76

OO0paboTka pe3ysIbTaToB
IKCIIEPUMEHTA

https://m.edsoo.ru/VSBW4WV43

77

TabGnuunble (pENSIUOHHBIC)
0a3pl JaHHBIX

https://m.edsoo.ru/ISOMIQ8G4

78

[Touck, coptupoBka u
¢GmIbTpanus TaHHBIX. 3aPOCHI
Ha BBIOOPKY JIaHHBIX. 3a1IpOChl C
napamerpamu. Beruucisemsle
HOJIS B 3arpocax

https://m.edsoo.ru/GTZBVTII7

79

[TpakTnueckas paborta 1mo Teme
"PaGora ¢ roroBoi 6a3oi
JTaHHBIX"

https://m.edso00.ru/X7YS6VTTG

80

MHuororabanuabie 0a3nl JAHHBIX.
Tunel cBsi3ei MEXTy TaOIUIIAMU.

Buemnuit kirou. [{enocTHOCTD
0a3bl TaHHBIX

https://m.edsoo.ru/ XPHOBTDMS

81

[IpakTuyeckas pabora o Teme
"Pa3paboTka MHOTOTaOIMYHOMN
0a3pl JaHHBIX"

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

82

3anpockl K MHOTOTA0IMYHBIM
0a3aM JaHHBIX

https://m.edsoo.ru/UVTVOW6RW

83

[IpakTuyeckas pabora Mo Teme
"3anpockl K MHOTOTA0IHMYHOM
0a3e maHHBIX"

https://m.edsoo.ru/FOYXMVOB7

84

S3bIK ynipaBieHUs JaHHBIMU
SQL

https://m.edsoo.ru/PJM9PKQMR




85

[IpakTuyeckas pabora o Teme
"VrpaBineHue JaHHBIMU C
MTOMOIIIBIO s3bIKa SQL"

https://m.edsoo.ru/GL552SSUD

86

Hepenstnonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBbI

https://m.edsoo.ru/8§YQXGKB6U

87

HHTepHeT-npriIoKeHus

https://m.edsoo.ru/VUNNCDB4U

88

[lonsATHe 0 cepBepHOU U
KJINEHTCKOM 4acTsX cauTa.
TexHONorus «KIMeHT —
cepBep», €€ TOCTONHCTBA U
HEI0CTaTKU

https://m.edsoo.ru/N6DWP4IRG

89

OcuoBrl a361ka HTML

https://m.edsoo.ru/G2HZZBEEJ

90

[TpakTrueckas paborta 1mo Teme
"Co3gaHue TEKCTOBOM BeO-
cTpaHuLbl"

https://m.edsoo.ru/DD7JRDZ9N

91

OcHoBrI a361ka HTML

https://m.edsoo.ru/QY71J10R7

92

OcHoBrI a361ka HTML

https://m.edsoo.ru/YLBK9SMHJ

93

[TpakTryeckas pabora o Teme
"Co3naHue BeO-CTpaHMIIbI,
BKJIFOYAKOLIEN MYyJIbTUMEIUIHBIC
00BEKTHI (PUCYHKH, 3BYKOBBIE
JlaHHBIE, BU/I€0)"

https://m.edso00.ru/6EIX0O4QCK

94

OCHOBBI KaCKaIHbBIX TaOJIMIT
ctuneit (CSS)

https://m.edsoo.ru/VOH31EQRS5

95

[TpakTrueckas paboTa 1o Teme
"OdopmieHue cTpaHUIlbl C
MOMOIIBIO KaCKaHbBIX TaOJIHIL
cruieit”

https://m.edsoo.ru/MGSEDM7TA




96

Cuenapuu Ha s3piKe JavaScript

https://m.edsoo.ru/VHYQBFI55

97

Cuenapuu Ha s3p1Ke JavaScript

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

98

®opMbl Ha BEO-CTpaHULIE

https://m.edsoo.ru/EPVSADCQR

99

[pakTuueckas paboTa o Teme
"ObpaboTtka qaHHBIX (hopM"

https://m.edsoo.ru/KFCH27ELA

100

Pa3memenue BeO-caiiToB. Ycmyra
XOCTHHTa. 3arpy3ka ¢aiiios Ha
cauT

https://m.edsoo.ru/Y6VM4R542

101

Kanpuposanue. lcnpasienue
nepcnekTuBsl. [ ucrorpamma.
Koppekuust ypoBHE, KOppeKLIUs
nBeta. ObecrBeurBaHue
L[BETHBIX H300paKeHH

https://m.edsoo.ru/ITHJ27RN3F

102

BBoa nzobpaxenuii ¢
UCIIOJIb30BAaHUEM Pa3IMYHbIX
U(PPOBBIX YCTPOHCTB.
[IpakTuyeckas pabora o Teme
"O6paboTka uudpoBbIX
¢dororpaduit”

0.5

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

103

Perymb. Pabora ¢ obmactsamu.
OwmibTpsl. [IpakTHueckas padbota
no TeMe "Perymb nudpossix
¢dororpaduit”

0.5

https://m.edsoo.ru/LUXAXOCRP

104

MHorocnoitHbie H300pakeHUS.
TekcToBbie cnou. Macka cios.
Kananer. Coxpanenue
BBIJICTICHHON 00acTu

https://m.edsoo.ru/OZ8ER32MA

105

[IpakTuyeckas pabora o Teme

https://m.edsoo.ru/Z6PEF79A GO




"MHorocoinble n300paxeHus"

[ToaroroBka WILTFOCTpaLUA IS
BeO-caiiToB. [IpakTrueckas

106 pabora o Teme 0.5 https://m.edsoo.ru/7QFG9KBYK
" AHUMUPOBaHHbIE
n3o0pakeHus"
Bekropnas rpaduxa.
107 BekTopuzanus pacTpoBbIX https://m.edsoo.ru/PIRONJEXW
HU300pakKeHUI
[TpakTrdeckas paboTa 1o Teme
108 " | 1 https://m.edsoo.ru/W84Z3DOGI
Bektopnas rpaduka
[TpyHIUIIBI TOCTPOEHUS U
109 pPENAKTUPOBAHUS TPEXMEPHBIX https://m.edsoo.ru/KBPNWPJEA
Mozeen
[TpakTrdeckas paboTa mo Teme
110 "Co3aHue mpoCcThIX 1 https://m.edsoo.ru/2XDC5NKUP
TpEXMEpHBIX Mozenei"
111 Cerounble Moenu. Marepuaibl https://m.edsoo.rt/WF3MVD2FH
[IpakTuyeckas pabora o Teme
112 " " 1 https://m.edsoo.ru/Z917SRT8Z
CeTto4HbIE MOJEIIN
MoenvpoBaHre UCTOYHUKOB
113 https://m.edsoo.ru/TXULSGD3U
ocsenieHus. Kamepsl
[TpakTrueckas paboTa 1o Teme
114 " " 1 https://m.edsoo.ru/I78NVIQDI
Pennepunr
AnnutuBHbIe TexHOMOTHH (3D-
115 https://m.edsoo.ru/6W1WT296C
MIPUHTEPHI)
ITonsiTHE O BUPTYaNBHOMN
116 https://m.edsoo.ru/BZDFAHW04

PEATBHOCTH U JONOJHEHHON




peasbHOCTH

117 PesepBHOE Bpems 1 https://m.edsoo.ru/X3RHKBZCM
118 PesepBHOe Bpemst 1 https://m.edsoo.ru/HAFKWSW13
119 Pe3epBHOe Bpems 1 https://m.edsoo.ru/11GT2RYIK
120 Pe3epBHOE Bpemst 1 https://m.edsoo.ru/BSTC2EJSB
121 Pe3epBHOE Bpemst 1 https://m.edsoo.ru/70QVL280OH
122 PesepBHOE Bpems 1 https://m.edsoo.ru/MR3TQ44J7
123 PesepBHOE Bpems 1 https://m.edsoo.ru/BHX69GQO6
124 PesepBHOE Bpems 1 https://m.edsoo.ru/V101XFZX3
125 PesepBHOE Bpems 1 https://m.edsoo.ru/TUTIIED92
126 PesepBHOE Bpems 1 https://m.edsoo.ru/VELYQXZD6
127 PesepBHOE Bpems 1 https://m.edsoo.rt/LV8CIMOG6R
128 PeszepBHOE Bpems 1 https://m.edsoo.ru/OUQIILVQF
129 PeszepBHOE Bpems 1 https://m.edsoo.ru/UI3Y8YDS7
130 PeszepBHoe Bpems 1 https://m.edsoo.ru/T6XN3WBVK
131 Pe3epBHOE Bpems 1 https://m.edsoo.ru/3H6SC66XT
132 PeszepBHoe Bpems 1 https://m.edsoo.ru/1L4ACVP5G8
133 PeszepBHoe Bpems 1 https://m.edsoo.ru/KCD677PMT
134 PezepBHOe Bpemst 1 https://m.edsoo.ru/EPSMZV6J8
135 PesepBHOE Bpems 1 https://m.edsoo.ru/1ET8F6XPS
136 PesepBHOE Bpems 1 https://m.edsoo.ru/G7913B48L
OBUIEE KOJIMYECTBO YACOB I10 136 36.5

[TPOT'PAMME







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

Kon

NpoBepsieMoro
TpeOoOBaHUSA

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

1.

3namv (nonumams)

1.1

[TonrMaHne OCHOBHBIX NPHUHIIMIIOB YCTPOWCTBA M ()YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX W MOOWJIBHBIX KOMIIBIOTEPOB; TCHICHIUI
pa3BUTHSI KOMIIBIOTEPHBIX TEXHOJIOTHM; BJIAJICHUE HaBBIKAMH Pa0OThI C
OINEPAlMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHUJaMH IPOTPAMMHOTO
obecrieueHHsT I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpaHHOM

cricnyajn3anuu

1.2

Hanuuue mnpencraBieHuii o 0a30BbIX MPUHLMIAX OpraHU3alUuu U

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

1.3

ITormmanne OCHOBHBIX MNPHUHOUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIOB

uHpopmarun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKH YMCIOBOW M TEKCTOBOM
uHpopMaluuy (3alMCh 4YMCEN B MO3UIHOHHONW CHCTEME CUYHMCIEHHUS,
JENUMOCTb LIeJIbIX YHMCEN; HaX0XKJIEHUE BCEX MPOCTHIX YHCEN B 3a/JaHHOM
Jvarna3one; o0paboTka MHOTOPAa3psSAHBIX LEJIBIX YHCEN, aHaIu3

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

1.5

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

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMH CBEIEHUSMH O 0a3zax JaHHBIX, WX CTPYKTYPE,

CpeaAcCTBax CO3aHUAd U pa6OTI>I C HUMH

1.7

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

npodeccuoHanbHbIX chepax

1.8

Brmanenue TeopeTMHECKMM anmapaTtoM, IO3BOJIIOINIMM  OCYIIECTBIATH
IIPEACTABJICHUE 3aJaHHOTO HATypaJbHOTO YHCIA B PA3JIMYHBIX CUCTEMAX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUSl JIOTUYECKUX BBIPAKEHUH,
UCTOJB3Ysl 3aKOHBI anreOpbl JIOTUKHU; OINpeNeNaTh KpaTdalliuid myTh BO
B3BEIIEHHOM Trpade M KOJMYECTBO MyTell MEXIy BepIIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYEeCcKOoro rpada




Ymemo

2.1

22

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIN st
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMIOJHATh AQHAJINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIMPOBAHUS;
OLICHMBATh aJIeKBaTHOCTh MOJEIM MOJCIUPYEMOMY OOBEKTYy WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOAEITUPOBAHUS B HATJISIIHOM BUIE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 33/ladll  aHAU3a JaHHBIX
(mporHo3upoOBaHUE, KJaccupukanus, KJIaCTepH3aIHs, aHam3
OTKJIOHEHUH); TIOHUMATh IOCIIEAOBATEILHOCTh PEIICHHS 33a4 aHalln3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA M OLICHKA KAaueCTBa JaHHBIX,
BRIOOp ¥ (WJM) TIOCTPOCHHE MOJCIH, TNPeoOpa3oBaHUE IAHHBIX,

BU3yalIn3allMd JaHHBIX, HHTCPHOPCTAIHA PE3YJIILTATOB

23

24

YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpadUIeCKUX
Y 3BYKOBBIX JIaHHBIX IIPH 33JaHHBIX ITapaMeTpax AUCKPETU3alnn. Y MEHHE
OIPENEIATh CPEOHIO CKOpPOCTb IIE€peladd  JaHHBIX, OLIEHHUBATh
U3MEHEHHE BPEMEHHU IepeJauyd IMpu HU3MEHEHUH HH()OPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CcTpouTh KOJA, OOECIEeYUBAIOLIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PEUNICHWH 3a7ad CBOMCTBA IMO3UIIMOHHOU
3allMCH YHWCEJI, aITOPUTMbI MOCTPOEHUS 3alUCH YHWCJA B MO3UIMOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCia I10
CTPOKE, COZEpKalllell 3aluch 3TOT0 4YHUCia B MO3ULMOHHOW CHCTEME
CUUCIIEHHSI C  3aJaHHBIM  OCHOBAaHHEM;  YMEHHME  BBINOJHSATH

apI/I(l)MeTI/I'-IGCKI/IC onepanyru B MO3UITUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3BbIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (opMax MO 3aJaHHOM  Talmiuie
UCTUHHOCTH; HCCIeloBaTb 00JacTh MCTHMHHOCTH  BBICKAa3bIBAHUS,

COACPKAIICTO MIEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

YMeHue pemath aaroOpUTMUYECKUE 3aJaud, CBSI3aHHBIE C AaHAITU30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO MYTH MEXIy BEPIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3IMYHBIX ITyTeH MEXIY BEpIIMHAMH

OPUCHTHUPOBAHHOI'O AIUKIIMICCKOTO rpa(ba)

2.8

YMeHHe UCTIOIh30BaTh JEPEBhs MPU aHAIM3E U TMTOCTPOSHUH KOJIOB M IS
MpeCTaBlICHUsT apu(METHUYECKUX BBIPAKCHHUM, TPH pPEIICHUU 3a71ad
MOMCKA M COPTUPOBKH; YMEHHUE CTPOUTH AEPEBO WIPHI MO 3aJaHHOMY
IropuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

UTPBI




2.9

2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIOJIB30BAHUCM TaGHI/II_I
TPACCUPOBKU; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCPA PE3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIINWX HUKJIbI, BETBIICHUA U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpeneNaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QIFOPUTMOB (CYMMHPOBAHME 3JIEMEHTOB MAacCcHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOMYHBIM IOMCK) W NPUBOAMTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU IUId pCIICHUSA OHHOﬁ 3aga4u

2.11

Brnanenue yHuUBEpCadbHBIM — S3BIKOM IPOTPAMMHUPOBAHUS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BBIX
TUTAX JAHHBIX M CTPYKTypax HJaHHBIX; YMEHHE HCIOIb30BaTh OCHOBHBIE
VOPaBJSIIOLIME  KOHCTPYKIIMM;  YMEHHE  OCYIISCTBJISATh  aHAIIU3
NPEIUIOKEHHOW ~ MPOrPpaMMBI:  ONPENESITh  PE3YyJbTaThl  PaOOTHI
MPOrpaMMBbl TP 3a/IaHHBIX MCXOJIHBIX JAHHBIX; ONPEAENSATh, MPU KAKUX
UCXOJHBIX JIaHHBIX BO3MOXXHO TIOJNyYE€HUE YKa3aHHBIX pPE3yJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT NPHBECTH K OIMUOKe B paboTte
nmporpamMmbl;  (OpMyNIHpOBaTH — MPEMIOKEHUS MO  YJIYYIICHUIO

MMpOorpaMMHOIo Koia

2.12

2.13

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUIsl U3Y4YEHHUS  SI3bIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 0OPaOOTKH YHCEI, YUCIOBBIX MOCIEI0BATEIbHOCTEH
M MacCHBOB: IIPEJCTaBJICHME YHMCIa B BUAE HaOoOpa MPOCTHIX
COMHOXMHTEJNEH; HaxX0XJIeHHE MaKCUMalbHOW (MHUHUMaJIbHOM) LUdpHI
HaTypaJIbHOTO YKCJa, 3alIMCAHHOTO B CUCTEME CUUCIIEHHs C OCHOBaHHUEM,
He mnpeBblmaonM 10; BbluuclieHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM IOCIEAOBATEIBHOCTUH (CYMMBI,
IIPOU3BENECHUS  CPEAHEro  apu(@MeTHYecKOro, MHUHUMAIbHOIO H
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBIETBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTHUPOBKY DJIEMEHTOB MAacCHBa; YMEHHE
UCIIOJIb30BaTh B MpOrpaMMax JaHHbIE pPa3IMYHBIX THUIOB C YYETOM
OrpaHMYEHUIN Ha JMaNa3oH UX BO3MOXHBIX 3HAUEHUH, NPUMEHSTH IpU
pELIEHNN 3aJa4 CTPYKTYpPBI JAHHBIX (CIUCKH, CIOBAapHU, CTEKH, OUEPE.H,
JIEpEeBbs1); MPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbIE MOANPOTrPaMMBbI IS
00pabOTKM YUCIIOBBIX JAaHHBIX M CUMBOJIBHBIX CTPOK; MCIOJIb30BaTh MpU
pa3paboTke rmporpamMm OHOJIMOTEKH MOANPOrPaMM; YMEHHE HCII0JIb30BaTh

CpeacCTBa OTJIAAKHU IPOrpaMM B CpCIC IMPOrpaMMHUPOBaAHUA

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

npecTaBieHus U 00paOOTKH JAaHHBIX (BKJIOYas BBIOOP ONTHMAIBHOTO




peleHus, moadop JMHUM TPEHJA, pPEeIIeHHE 3a/1ady MPOTHO3UPOBAHUS);
YMEHHUE HCIOJb30BaTh TaOIWYHbIE (pENAIUOHHBIE) 0a3bl MaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

2.14

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

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COILEPKAHUA, IIPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1

udposast rpaMOTHOCTH

1.1

1.2

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

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0JBIINX JaHHBIX

[IpyHUMIIBI MOCTPOEHMS WU anapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEil.
CereBbie mnportokosnbl. Cerb HWMurepHer. Appecanuss B cetu HMHTepHer.
[Ipotokomnsr creka TCP/IP. Cucrema nomennsix umeéH. Paznenenue IP-cetu Ha

IIoACETHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

1.3

1.4

1.5

daitnoBas cucrema. Ilowck B (aitioBoii cucreme. [IpuHIMIBI pa3MenIeHUs |
uMeHoBaHus (aitnoB B gonroBpeMeHHOW mnamstu. [llaGnoHsl g omnmcaHus
rpymi ¢aiinos

CkopocTp mepenaud  JaHHBIX. 3aBUCHUMOCTh  BPEMEHM  IepeJayd  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHaIa CBSI3U

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

1.6

2.1

Kozpl, nmo3Bossitonive 00HapyXUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenaye 1aHHbIX. PaccrosiHue Xammunra. KonupoBanue ¢ HoBTOpeHHEM OUTOB.

Konsr XsMmMuHTa
Teopetuueckrue 0CHOBBI HHPOPMATUKHI

JlBouuHoe  KogupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alIMCAaHHBIX C ITOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Vcenoue ®ano. [locTpoeHue OIHO3HAYHO NEKOAMPYEMBIX KOJOB C MOMOIIBIO

nepeBa

2.2

2.3

Teopernueckue mnmoaAXoAbl K OIEHKE KojiudecTBa HHGopmauuu. EauHuIb
U3MEpeHusi KonuuecTBa uHpopMmanuu. AnpaBUTHBI MOIXOA K OIECHKE
KonuyectBa HMH(pOpManuu. 3aKoH aJIUTUBHOCTH HH(opmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

Cucrembr cumucienus. Pa3BépHyras 3amuch IeNbIX U JIPOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cunciaeHns. CBoycTBa ITO3MIIMOHHOM 3alliCH YHCIIA:
KOJIMYECTBO IU(p B 3aIUCH, MPU3HAK JIETUMOCTH YUCIIAa HA OCHOBAHUE CHUCTEMBI
CUMCIICHHsI. AJITOPUTM NIEPEBOJIA 1IEJIOr0 Yncia U3 P-uuHOM cucTeMbl CUUCTCHUS

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




24

2.5

AJNropuTM MepeBoJa LENOTr0 Yucia U3 JECITHYHOW CHCTEMbl cuucieHus B P-
nunyro. IlepeBox KoHewHOH pecsaTHuHOW Jpobu B P-munyro. JIBowuHas,
BOCBMEpUYHAs M IICCTHAANATEPUYHAS CUCTEMbI CUUCIICHHS, CBSI3b MEXKITY HUMHU.
Apudmernueckue ornepanuy B MO3UIIMOHHBIX CHCTEMaX CUMCIICHHS

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

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

TEKCTOBBIX COOOIIIEHUI

2.6

2.7

2.8

29

KomupoBanue nzobpaxenuit. OneHka nHGOPMaAMOHHOTO 00bEMa TpapuuecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U FJIY6I/IH€ KOOAWPpOBaHUA LBETA. HBGTOBBIG
monenu. KomupoBanue 3Byka. OneHka HH(OPMAIMOHHOIO 00bEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PASPAAHOCTH KOAUPOBAHUS

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

Jlormueckue onepauuud. Tabmunpel HUCTUHHOCTU. Jlormueckue BBIPAKEHMUS.
Jlornueckue ToxxaecTBa. Jlornyeckue onepanuy 1 onepanyuy HaJ MHOKECTBAMM.
3aKkoHBl anreOpspl JIOTMKH. OKBHUBAJICHTHbIE IPeoOpa3oBaHUs JIOIMUYECKUX
BBIpa)KCHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

Jlormueckue (GyHKIUU. 3aBUCHUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKHX
(GyHKIUH OT KOJTMYECTBAa apryMEHTOB.

Kanonnueckue opMbl TOTHYECKUX BBIPaKEHHUH

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC  HOPMAJIBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6m/1ue HCTUHHOCTHU

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

JIOTUYECKOM cXeMe

2.10

2.11

Mogenu u wmopenupoBanue. llenn MopenupoBaHus. AIEKBaATHOCTb MOJIEIH
MOJIETTUPYEeMOMY O0BEKTY Wi Tpoiieccy. DopManu3aius NpuKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToOB MOJACTUPOBAHUS B BUIE, YAIOOHOM ISl BOCTIPUSTHUS

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

[IpencraBnenue 1enbIX 4YHCEd B MaMATH KommbioTepa. OrpaHMYeHHOCTb
JMarna3oHa 4YMcel IpH OrpaHUYEeHUH KoJudecTBa paspsanoB. llepenonnenue
paspsnHOl ceTku. be33HakoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JOTIOJTHUTENBHBIN KOJ OTPUIATEIbHBIX YHCEIL.

[ToGutoBble jorMueckue onepanuu. Jlorndeckuii, apupMeTHUeCKUil u

nukmnueckuit  casurd. [lludpoBanne ¢ moOMOIIBI0 MOOUTOBOW  OIeparuu




2.12

2.13

2.14

«uckinouaromiee I

[IpencraBicHue BEIECTBEHHBIX YHCEN B NMAMATH KOMIIBIOTEpA. 3Hadaulas 4acThb
U NOopsAoK uMcia. Jluama3oH 3Ha4eHMM BeHIECTBEHHBIX uucen. [IpoGiembl
XPAHECHUS BEIIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsaaoB. BelnonHeHue omnepanuii ¢ BEIECTBEHHBIMHM YWCIIAMH, HAKOIUICHHE

omnoOoK IIpU BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTH. PemieHnue
AITOPUTMUYECKUX 3aJad, CBSA3aHHBIX C aHanu3oM rpadoB (moctpoeHue
ONTHUMAJIBHOTO IMYyTH MEXIY BepIIMHaMU Trpada, ompeaeneHue KOJIUYECTBA
pa3IMYHBIX NyTeH MEX]y BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma aepesa.
[IpencraBnenne apupmMeTHYECKHX BBIPAKEHUU B BUIE AepeBa. Vcronb3oBaHue

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

2.15

2.16

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

BLII/II‘pLIH_IHLIC W IIPOUTPBIIIHBIC ITO3ULUH. BLII/IFpLII_HHLIC CTpaTerun

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

WHTEJUIeKTa B poOoToTexHuke. MHTepHeT Bemel. Helipornsie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopmManuzanus MOHATHA aIropuTMa. MammHa TeIOpHHTa Kak YHHUBEpPCAJIbHAs

MOJEJb BBIYMCICHUMN

3.2

OneHka CIOXKHOCTH BblUMCIEHMH. Bpemst paboTel M 00BEM HCIONB3yeMOI
aMsATH, MX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JAaHHbIX. OreHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHUAJIBHON
cinoxHoctd. IlepebopHble anroputmbl. IlpuMepsl pa3IuYHBIX AITOPUTMOB

peICHUA OHHOﬁ 3a1a4u, KOTOPbIC UMCIOT Pa3JIMUHYIO CIIOKHOCTH

33

34

OmnpeneneHre BO3MOXHBIX PE3yJbTaTOB pabOThl MPOCTEUIIUX aJTOPUTMOB
YIIpaBJIEHUS] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNroputMoB. OmnpexneneHue

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

AJIFOpI/ITMLI O6pa6OTKI/I HaTypaJIbHBIX YHUCCII, 3allMCAHHBIX B IO3UIIHOHHBIX
CUCTEMAX CYHCIICHHA: p336I/ICHI/Ie 3allMCu 4YHuCjJa Ha OTACIbHBIC I_II/I(I)pLI,
HaXOXJICHUC CYMMBbI W IIPOU3BCIACHUIA III/I(l)p, HaXO0XJICHUC MaKCHMAaJIbHOM

(MUHUMATBLHOW ) IU(PHL.




[IpencraBnenue uyucna B BUjAe HaOopa IMPOCTBIX COMHOXKUTENIEH. AJTOPUTM
OBICTPOTO BO3BEICHHUS B CTENEHb. [IOMCK MPOCTHIX YUCEN B 3aJaHHOM JHMAINa30He

C TIOMOIIIBIO ATITOPUTMA «penieTo IparocheHar

3.5

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

3.6

Azpik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl gaHHBIX:
L[EJIOYUCIICHHBIE, BEUICCTBEHHbIC, CHMBOJIbHBIC, JOrHYeckue. BerBieHus.
Cnoxusie ycnoBus. Lukisl ¢ ycinoBuem. L{UkiIbl 10 mepeMeHHOM.

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

Pazbuenue 3amaun Ha moa3agauu. [lognporpaMmer (IporieAypsl U PYHKIIHH).

Hcnonp3oBanne CTaHAAPTHON OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PekypcuBHble mpoueaypbl U (yHkuuu. Mcrnonb3oBaHue creka s

oprann3anru pCKypCHBHBIX BbI3OBOB

3.8

39

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3anadd. YuciaeHHoe
pellieHre YpaBHEHHMI C MOMOIIbI0 Mojadopa napameTrpa. YuciieHHbIE METOMAbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| IOJOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCICHUE JIMH KPUBBIX. Bpramcnenue romanei ¢uryp c
MTOMOUIBIO0 YUCJIEHHBIX METOJIOB (METOJ NPSIMOYTOJIbHUKOB, METOJ Tpamerui).
ITouck makcumMyma (MUHUMYMa) (QYHKUUU OJHOW IEpPEeMEHHONW MEeTOJOM

ITOJIOBUHHOT'O ACTICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM  S3bIKa
MIPOrPaMMHUPOBAHUS JIJIsl 00paOOTKH CUMBOJIBHBIX CTPOK. ANITOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBAa IOSABJICHUH CHMBOJA B CTPOKE,
pa3OueHre CTPOKH Ha CJIOBa IO MPOOEIBbHBIM CHUMBOJIAM, MOUCK TMOJCTPOKH
BHYTpU JaHHOW CTPOKH, 3aMEHa HaWJIEHHOW MOACTPOKU Ha APYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpPOM alnaBUTE, YIOBIETBOPSIOUINX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3oBaHue yucia B CHMBOJIBHYIO CTPOKY M 0OpaTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcell. BpraucieHne  0000IMIEHHBIX
XapaKTePUCTHK JJICMEHTOB MacCHBa WJIH YHCJIOBOH IOCIEI0BATEIIHHOCTH
(CyMMBI, TpPOU3BEACHUS, CPEIHEr0 apu(PMETHYECKOr0, MUHUMAIBHOTO U
MaKCHMaJbHOTO DJIEMEHTOB, KOJIUYECTBAa JJIEMEHTOB, YOBJIECTBOPSIONIUX
33JJaHHOMY YCJIOBHIO). JIMHEHHBI TOWCK 3aJaHHOTO 3HAYCHHWS B MAcCCHBE.
AJNTOpPUTMBI PAa0OOTHI C JJIEMEHTAaMH MAacCHUBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTHPOBKA OJHOMEPHOTO MaccuBa. [IpocThie METONBI COPTUPOBKHU
(MeTon my3bIpbKa, METOJ BBIOOpa, COPTHPOBKAa BcTaBKamu). CopTHpOBKa
cnusiHueM. brpicTtpas coptupoBka maccuBa (anroput™ QuickSort). J[BowmuHBIiI

IIOMCK B OTCOPTHPOBAHHOM MAaCCHBC




3.11

3.12

3.13

JIByMepHBIE MacCMBBI (MaTpulbl). ANTOpPUTMBI 00paOOTKH  JIBYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 3a/JaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAaCCUBE, BBIYMCICHME MaKCHUMyMa
(MMHHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCuBa, NI€PECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE  MAacCHUBBI,  OTOOpaxeHus).  XdII-TaOJHIIBL
[TocTpoenue andaBUTHO-4ACTOTHOTO CIOBAaps JJIS 33JaHHOTO TEKCTa

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

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

3.14

3.15

3.16

Anroputmbl Ha rpadax. IlocTpoeHre MHHMMAIBHOTO OCTOBHOTO JepeBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHPOBaHHOro rpada. KoauuecTBo pasnuyHbIX
nyTeil MeX 1y BepIIMHAMU OPUEHTHUPOBAHHOTO AlMKIMYECKOro rpada. AIropurm
JlenkcTphl

JHepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOoMuYHBIE
(ounapuble) naepeBbs. [locTpoeHue nepeBa AJisi 3aJaHHOTO aApUPMETUUECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMsl 00xoja aepesa. Vcrnonb3oBaHue cTreka u
ouepeau i 00xo/a AepeBa

JluHaMHUYecKoe IPOrpaMMHUPOBAHNE KaK METOJ PELIEHUS 33[a4 C COXPaHEHUEM
IIPOMEXKYTOUHBIX PE3y/IbTaTOB. 3aJauH, PEMIAEMBIE C TIOMOILBIO JUHAMHYECKOTO
IIPOrpaMMHUPOBAHHUS: BBIUMCICHUE PEKYPCUBHBIX (QYHKIUH, MOJCYET KOJIUYECTBA

BAapuWaHTOB, 3ala4v ONITUMU3AlIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIN3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO TOAXOJA.

Wukancynsauus, Haciae10BaHue, MoJIuMophu3m
WNHpopmannoHHbIE TEXHOIOTHH

Ananu3 nanHblX. OCHOBHBIE 3a/laud  aHaJIM3a JaHHBIX: MPOTHO3MPOBAHUE,
Kiaccuukanus, Kiactepusauus, aHanu3 oTkioHeHWil. [locrmemoBarerbHOCTH
perieHus 3a1a4y aHaM3a JaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYUCTKA M OIEHKA
KauecTBa JAaHHBIX, BBIOOp M (WMIM) TOCTPOEHHUE MOJETH, MpeodpazoBaHUE
JAHHBIX, BU3YyalW3allMsl JAHHBIX, UHTEpHpeTauus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEpHET-cepBUCH JuIsi 0OpaOOTKM M TIPENICTABICHUS JaHHBIX.

Bonwsmme manabie. MammaHOE 00yUueHne

4.2

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

nuamnasoHa. Beraucnenue kodduimeHTa KOppENsIUU JIBYX PSIOB JaHHBIX.




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

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

4.3

Juckperusanuss 1Opyd  MaTEeMaTUYECKOM  MOJICIIMPOBAHUU  HEMPEPHIBHBIX
mpoueccoB. MogenupoBanue JBWXKeHUS. MojenupoBaHue OHOIOTHYECKUX
cucteM. MaremMaruueckue MOJAEIU B OKOHOMHUKE. BbunciuTesbHbIe
SKCIIEPUMEHTHI ¢ MojensMu. OO0paboTka pe3ynbTaToB HKCIepuUMeHTa. MeToj
HaUMEHbIIMX KBaapaToB. OIlEHKA YHUCIIOBBIX IMApPaMETPOB MOJIEIUPYEMbBIX
O0BEKTOB M TMpoleccoB. BoccTaHoBIeHHE 3aBUCHUMOCTEH IO pe3yibTaTam

JKCIIEPUMEHTA

4.4

4.5

4.6

BepositHOCTHBIE MOJEIIN. Meronsl Momnte-Kapio. NmMurannonHoe

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

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

MHuorota0iauunble 0a3bl JaHHBIX. THUIBI CcBsI3ed Mexy TaOnuuamu. BHemHuit
kito4. LlenmoctHoCTh 6a3bl TaHHBIX. 3aMTPOCHl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX
TexctoBbiii mpoueccop. CpencrtBa MMOMCKa U aBTO3aMEHbl B TEKCTOBOM
nporeccope. CTpyKTyprupOBaHHBIE TEKCTOBBIE IOKyMEHTHI. CHOCKH, OTJIaBJICHUE.
[IpaBuna UUTHPOBAHUS MCTOYHUKOB U odopMileHUs OubOIHorpapuuecKux

CCBIJIIOK




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

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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