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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma no uapopmatuke (yriyOnéHHbI YPOBEHb) HA YPOBHE CPEIHETO
obmero oOpa3zoBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHMIl K pe3yjbTaTam
OCBOGHHUS OCHOBHOM  0Opa30BaTeNbHOM  MPOrpaMMbl  CpPEIHEro  0OIIero
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxke ¢enepanbHOil paboueit
IPOrpaMMbl BOCITUTaHMSL.

[TporpaMMa 1o wuHpopMaTHKe JAET MNPEACTABICHUE O IENAX, oO0Ien
CTpaTernd OOy4YeHMs,, BOCIHMTAaHUS W Pa3BUTHUS OOYyYaIOLIUXCS CpPEICTBAMU
yueOHoro npeamera «MHdopmaTuka» Ha yriyOn€HHOM ypOBHE, YCTaHABIMBAET
00s13aTeIbHOE pEeIMETHOE coJiep>KaHue, npeaycMaTpuBacT ero
CTPYKTYpUPOBaHUE MO pa3jieiaM U TeMaM Kypca, ONpeAeisieT pacupeeIieHue ero
1o kinaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE pacHpe/esieHne yyeOHbIX 4acoB
M0 TEMAaTHUYECKUM pasfenaM Kypca U PEKOMEHIyeMyiko (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh ~ MX  HM3yYeHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.

[TporpamMMma 1o nHPOpMATHKE ONpPEAEIAeT KOTUUECTBEHHbIE U Kau€CTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaia IJs KaXI0To rojia U3yuyeHus, B TOM YHUCIIe
JUISL COJEPKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHON
aTTecTalluu oOyuaromuxcs, BCEPOCCUNCKUX IIPOBEPOYHBIX pabor,
roCy/lapCTBEHHOM UTOTOBOM aTTectauuu). [IporpaMmMa no nHpopmaTHke sIBIsSIETCA
OCHOBOM Il COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Y4E€OHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIEM.

HNudopmaTtuka B cpegHem oOieM o0pa30BaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATHKM KaK HAyYHOM JUCUUIUIMHBI, HU3ydarollen
3aKOHOMEPHOCTH IPOTEKAaHUsI U BO3MOKHOCTH aBTOMATHU3allMU HMHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE ~ 00lacT  TpUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
UHGOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHQOPMATHUKH U HUH(OPMALMOHHOU
JESITEIIbHOCTH.

Kypc undopmatuku ajis ypoBHsS CpeaHEro o0Iero o0pa3oBaHUs SBIISAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuXxcsi B 00JacTu
uHGOPMATUKU U HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHI, Omupaercs
Ha cojiep)KaHue Kypca WH()OPMATHUKHA YPOBHS OCHOBHOTO OOIETO 00pa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  TMpUMEHEHUs  MHGOPMAMOHHO-KOMMYHHKAI[MOHHBIX
TEXHOJOTHH, Ha€T TEOPETHUECKOE OCMBICICHHE, WHTEPIPETalui0 U 000O0IIeHHE
3TOTO OTIBITA.



PesynpTaThl  yriayOJaeHHOTO ypOBHS HM3Yy4eHHS y4eOHOTO MpeaMmera
«Madopmarukay OPHEHTHPOBAHBI HA TMOJTYYEHUE KOMIIETEHTHOCTEH NS
nocJyeyromieit nmpodeccuoHaaIbHOM neaTenbHOCTH. OHM BKITIOYAIOT B CEOS:

OBJIaJICHUE KJIIOYEBBIMH TMOHITHUSAMU U 3aKOHOMEPHOCTSIMHU, PACIO3HABAHHE
COOTBETCTBYIOIIUX WM  TPU3HAKOB UM  B3aUMOCBSI3€H,  CIOCOOHOCTh
JIEMOHCTPUPOBATH PA3JIMUHbBIC TOAXO/IbI K U3YUYECHUIO SBJICHUM;

YyMEHHUE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUUECKUE 3aJlauu,
XapaKTepHbIE /ISl UCTIOJIB30BaHM METO/IOB U HHCTPYMEHTApHs JAaHHOTO y4eOHOTO
npeaMeTa;

HaJIM4Me TPEJCTABICHUN O JaHHOM Yy4eOHOM IMpeAMETe Kak IIEJIOCTHOM
TeOpuu (COBOKYNMHOCTH TEOPHil), OCHOBHBIX CBA3SX CO CMEXHBIMU O0JacCTIMHU
3HAHUU.

B pamkax yriny0Gi€HHOTO ypoBHSI U3yueHUs MH(MOpMATHKUA 00ecreuynBaeTCs
eJICHANPABJICHHAs] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3alnusax  MOpodeccuoHadbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBSA3AHHBIM C IU(PPOBBIMH TEXHOJIOTHUSMH, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs O€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIMHHOE OOYy4YeHUE, TMPOMBINUICHHBIM WHTEPHET BEIIeH, HCKYCCTBEHHbIN
WHTEJJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAaHTOBbBIC
TEXHOJIOTUU, CHUCTEMbI PaCIpe/eIEHHOTO peecTpa, TEXHOJOTUU BHUPTYaIbHOM U
JIOIIOJTHEHHOM pPeaIbHOCTEM.

OcHoBHasi 1enb U3ydeHUs: yuyeOHoro mpeamera «Wudopmatuka» Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUEeHHE
JaTbHEUIIeT0 pa3BUTHS MH(MOPMAIIMOHHBIX KOMIETEHIMM 00ydJaromerocs, €ro
TOTOBHOCTH K JKM3HHU B YCIIOBHSX pa3BUBAIOLIErocss HHOPMAIIMOHHOTO O0IIeCTBa
M BO3pacCTallleil KOHKYPEHUMHU Ha pbIHKE Tpyaa. B CBA3M C 3TUM HU3y4yeHUE
unpopmatuku B 10—11 kimaccax g0MKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, OCHOBAHHOTO Ha TMOHUMAaHWUU POJIU
uHpopmatrku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(hOPMHPOBAHHOCTh YMEHHMM pa3an4ath (akThl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh HX CBS3b C KPUTEPUSMH OICHUBAHUS U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, IIPOBEPATH HA TOCTOBEPHOCTD U
00001maTh nHpOpMaIHIo;

cOPMHPOBAHHOCTh  MPEJCTABICHUNW O  BIUSHUU  WHGOPMAIIMOHHBIX
TEXHOJIOTM Ha JHU3Hb 4YEJOBEKa B OOIIECTBE, IMOHWMAHHE COIUATILHOTO,
AKOHOMMYECKOTO, TMOJIUTHYECKOT0, KYJIbTYPHOIO, HOPUIUYECKOr0, MPHUPOIHOTO,



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

NPUHATHE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(OPMAIIMOHHBIX TEXHOJIOTUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJICH, BOBICUEHHBIX B CO3IaHUE U UCIIOJIB30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paCIpoCTpaHeHre HH(OpMaIUY;

CO3JaHHE YCIIOBUW JJIsi pa3BUTHUSL HABBIKOB y4€OHOH, MPOEKTHOM, HAyYHO-
UCCJIEIOBATENBECKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMKM OOYYArOIIUXCS K
CaMOpPa3BUTHIO.

B conepxxanuu ydyeOHoro mpeametra «MHpopmaTuka» BBIACIAIOTCS YEThIpE
TEMAaTUYECKHUX pa3iena.

Pasznen «Lu¢gpoBasi rpamMoTHOCTB» IIOCBSAIIEH BOIPOCAM YCTPOMCTBA
KOMIBIOTEPOB M JAPYTUX SJIEMEHTOB LHU(PPOBOTO  OKPYKECHMsS, BKIIOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPE/ICTB ONEPALMOHHON CUCTEMBI, pabOTE B
cetu lIHTepHET W WCIOJIB30BAHUIO HMHTEPHET-CEPBUCOB, HH(MOPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermueckue ocHOBbI HMHGOPMATHKW» BKIIOYAeT B ce0s
NOHATUUHBIA anmapaT WH()OPMATUKH, BOIMNPOCH KOJUPOBAHUS HWH(MOpMaLUH,
U3MepeHus: MHPOPMAIMOHHOTO 00BbEMaA JaHHBIX, OCHOBBI anreOpbl JIOTUKU U
KOMITBIOTEPHOI'O MOJEIINPOBAHUS.

Paznen «AJropurMbl M NPOrpaMMHUPOBAHMe» HANpPABIECH Ha pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHS, pa3pad0TKy ajJrOPUTMOB U OLIEHKY MX CJIOKHOCTH,
dbopMHpOBaHUE HABBHIKOB pEaM3allMy MPOrpaMM Ha sI3bIKaxX MPOrpaMMHUPOBaHUs
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMOHHBbIE  TEXHOJOIHM»  TIOCBSIUIEH  BOIPOCAM
IpUMEHEHUsT MH(POPMALMOHHBIX TEXHOJOTUW, pPEaTu30BAHHBIX B MPHUKIAIHBIX
POrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHalIu3a
JaHHBIX, MCMOJb30BAaHUIO 0a3 JaHHBIX M JJIEKTPOHHBIX TaONUIl AJs pELICHUS
MPUKIIAIHBIX 3a]1a4.

B npuBenénHoM nanee coaepxaHuu ydeOHoro npeameta «MHpopmarrkay
KYPCUBOM  BBIJEICHBI JIOMOJHUTEIbHbIE TEMBbI, KOTOpblE HE BXOIAT B
00s3aTeNbHYIO IPOrPaMMy O0yUYEHHUSI, HO MOTYT OBITh MPEAJIOKEHBI AJIs1 U3yUEHUS
OTJEJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYarOIIUMCH.

VYrinyOnéHHbli ypoBEHb U3Yy4Ye€HHUS HH(POPMATUKH PpPEKOMEHAYyeTcs IJis
TEXHOJIOTUYECKOTO0  MpO(uisi, OPUEHTUPOBAHHOTO HA  WHXEHEPHYIO U
nHpopMaIIMOHHYI0 c(epbl JeATeNbHOCTH. YTIyOJEHHBIM YPOBEHb H3yYCHUS
nH(OpMaTHKU 00ECIIEYMBACT: TOATOTOBKY OOYYaroONuXcsi, OPUECHTUPOBAHHBIX Ha
CHELMAILHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHMM M HHXKEHEPHbIE
CHELUATbHOCTH, YYacTHE B IPOEKTHOM W MCCIEN0BATEIbCKON JIESITEIIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPABICHUSIMU OTpacid HMHGOPMAIIMOHHO-



KOMMYHUKAITMOHHBIX TEXHOJIOTHH, MMOATOTOBKY K yUaCTHIO B OJMMITHAaX U ClAa4de
EnuHoro rocyapcTBEHHOTO dK3aMeHa o nH(popMaTHKe.

[TocnemoBaTeTbHOCTh M3YYCHHUS TEM B Tpeaeiax OJHOTO Trojaa OO0ydeHHs
MOXXET OBITh HM3MCHEHA II0 YCMOTPCHHMIO YYHMTENIS TPH IIOJTOTOBKE paboucit
IIPOrPaMMBI U TIOYPOYHOTO TIJIAHUPOBAHHSL.

OO11ee YnCIIO YacoB, pEKOMEHAOBAHHBIX ISl U3YYeHUS UHPOpMATUKU — 272
yaca: B 10 kimacce — 136 yacoB (4 4aca B Henenmo), B 11 kimacce — 136 gacoB (4 gaca
B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBass rpaMOTHOCTH

TpeOoBaHusT TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe ¢
KOMITBIOTEPAMH U IPYTUMU KOMITOHEHTaMU IIU(DPOBOTO OKPYKEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIOJIHCHHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJTrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMONIbI0 IUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMON JOCTYN K TaMSITH.

OcHOBHbIE TEHJICHLIMM  Pa3BUTUSA KOMIIBIOTEPHBIX ~ TEXHOJOTHM.
[TapaiutenbHbie BBIYHCIICHUS. MHoromnpouneccopHsie CHUCTEMBI.
CynepkoMmnbloTepbl. PacnpenenéHHble BBIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpIIMX JaHHBIX. MOOWIbHBIE LHM(PPOBBIE YCTPOWCTBA W HUX pOJb B
KOMMYHHKALUSX. BcrpoenHslie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEC TPOU3BOJICTBA.

[IporpammHoe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Bubl
MporpaMMHOro obecrnedyeHuss U UxX HazHaueHue. OCOOEHHOCTH MPOTPAMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. IlapamienbHoe mporpaMMUpOBaHUE.
CucremHoe mnporpamMmmMHoe obOecrnieueHue. OmnepalMOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpouctB. MHCTasiuuss W JEUHCTAULALMUSA  IPOrPAMMHOIO
obecrnieueHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MenieHuss U MUMEHOBaHusl (aijoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecniedenue. JInneH3upoBanmue MpOrpaMMHOT0 00eCTICUCHHUSI
u uudpoBeix pecypcoB. IlpompuerapHoe u  CBOOOAHOE MPOrpPaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIIOIb30BaHUE MPOTPAMMHOIO
obecrieueHuss U 1UPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOaTenbCcTBOM Poccuiickorn @enepanuy 3a HENPABOMEPHOE HCMOJIb30BaHUE
IIPOTPaMMHOT0 obecrieueHus U IU(PPOBBIX PECYPCOB.

[IpUHIUIIBI IOCTPOCHUS W annapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBbie npotokoiabl. Cete UHTEpHET. Anpecanus B cetu MHTepHeT. [IpoTOKOIIBI
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Paznenenue IP-cetm Ha mojacetu ¢ momoibio Macok mnojcereid. CereBoe
agMuHUCTpUpoBaHue. [loiydeHrne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
IIpoBepka Hamuuusi CBSA3UM C y3JIOM ceTd. OnpeneneHue MapiipyTa JABUKEHUA
MAKETOB.

Buner  nmestenbHoctn B cetu  HMatepHer.  CepBuchl  MHTepHeTa.
['eoundopmaImoHHbie CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarucTpaseil), ”HTEPHET-TOPTOBIIsA, OpOHUPOBAHUE OMUIETOB U TOCTHHHUIL.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEpBUCHI M yCiIyrd. CoLMaIbHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBWiia MOBeleHUs B KuOepmpocrpaHcTBe. [IpobOrema momiMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
UH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TeXxHoJoruid. OO1ue mpodsieMbl 3alUThl
uHdpopmaruu 1 uHbopmarMoHHOW  Oe3omacHocTu. CpeacTBa  3alMTHI
uHOpMaIUU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
uHPOpMAIMOHHBIX ~ cucTeMmax. IIpaBoBoe obOecmeueHue UHGOPMALMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMATBHOW MHPOpPMAIUH, XpaHSIIeHCs Ha MEPCOHATBHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOE mporpaMMHOe o0ecreyeHrue U CrocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apxHuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmTa apxusa.

[udpoBanue nanHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIHQPHIL.
[udper npoctoit 3amensl. [ludp Lezaps. [udp Buxenepa. Anroputm
mgpoanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanasie U 3HaHud. MHpopMannoHHbIEe MPoOLECCH B MIPUPOIE,
TE€XHHUKE U OOIECTBE.

HenpepriBHbIE M JAMCKpETHbIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpeTU3alu MH(popManuu, NpeAHa3HAYeHHOM [UIsl XpaHEHHWs, Neperayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHOoe KOAupoBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexonupoBaHHe COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOOB.
Ycnosue @ano. [locTpoeHne ONHO3HAYHO JOEKOIUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnMHMIIBI M3MEpEeHHs KonuecTBa UHPopMauuu. AnpaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumciieHusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHMCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoOWCTBa MO3UIIMOHHOW 3amuCH YuUCa:
KOJIMYECTBO UG B 3aMUCH, MIPU3HAK JEIMMOCTU YMCIAa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepPEBOAA 1IEJIOTr0 Yucia U3 P-U4HON CUCTEMBI CUUCIICHUS B
JECATUYHYI0. ANTOPUTM TMepeBoja KOHEUHOW P-wdHON npoOu B NECSITHUHYIO.
ANTOpUTM NEpeBOJa LEJIOT0 YHUCIA U3 ACCATUYHOW CHCTEMBbl cyucieHus B P-
nuyHyro. [lepeBox koHewyHOU pAecaTUyHOW npobu B P-wunyro. J[BouwuHas,
BOCbMEpPUYHAs U IIECTHALATEPUYHAS CUCTEMbl CUUCIIEHUS, CBSI3b MEXAY HUMHU.



Apudmernueckne orepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TponyHas
YpaBHOBEIIIEHHAS! CUCTEMAa CUUCIICHUS. JIBONUHO-/IECITUYHASL CUCTEMA CUUCIICHUSI.

KomupoBanme TtekcroB. KomupoBka ASCII. OpnoGaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koauposka UTF-8. Omnpenenenue uH(POPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KoaupoBanne  m3oOpaxkenuit. OueHka uHQOpMAMOHHOTO  00BEMa
rpaUUIeCKuX TaHHBIX MMPY 3aIaHHBIX Pa3pelIeHUH U TITyOMHE KOIUPOBAHUS I[BETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMALMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
MIPU 33JIaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSAHOCTH KOJAUPOBAHUSI.

AnreOpa noruku. IloHsiTue BbICKa3biBaHUs. BpIcka3biBaTenbHbIE (HOPMBI
(npenukatbl). KBaHTOPBI CyI11€CTBOBAHUS U BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIBl MCTUHHOCTH. Jlormueckue BBIpAXKEHUS.
Jlornueckue TtoxzaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOMXKIECTB C MOMOUIBIO
Ta0JIML ICTUHHOCTH. JIorndeckue onepanuy U onepalny HaJl MHOKECTBaAMHU.

3aKkoHbl aureOpbl JOTMKHA. OKBHBAJICHTHBIE IMPEOOPA30BAHMS JIOTHYECKUX
BbIpaxkeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue ¢GyHKIUU. 3aBUCUMOCTb KOJMYECTBA BO3MOMXHBIX JIOTMUECKHX
GyHKIUN OT KOIMYeCTBa apryMeHTOB. [10HbIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  Jlormueckux  BbIpakeHHil.  CoBEpILIECHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajbHbie (OPMBI, aITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »s1eMeHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
Mmuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJITaHHOMY JIOTHYECKOMY BBIPQXXEHHUIO. 3alKCh JIOTMYECKOTO BBIPAKEHUS 10
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKHCEN B MNaMATH KoMIbioTepa. OrpaHUYE€HHOCTD
JYana3oHa 4Yucel IMpU OrPaHUYEHHHM KOoJudecTBa pas3psaoB. [lepenosHenue
pa3psiiHON ceTKU. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J[BOMUYHBIN
JIOTIOJITHUTENIBHBIN KO OTPULIATEIILHBIX YUCE.

[TobutoBbie norumyeckue omnepamnuu. Jlornyeckuii, apudMeTUUECKH W
nukinyeckuiit  capurn.  [lludpoBanne ¢ moMoOIpI0 MOOUTOBOM — oOmepanuu
«uckimoyaromniee NJIN».

[IpencraBieHre BEHIECTBEHHBIX YHUCEN B MaMATH KOMIIbIOTEpa. 3Havarias
4acTh M MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omepanuil ¢ BEIIECTBEHHBIMH YHUCJIAMH, HAKOIUJICHUE
OIMOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOPUTMOB
YIOPABJICHUS HCIOIHUTEISIMU WU BBIYMCIUTEIBHBIX alroputmoB. OrnpeaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMbli pe3yibTar.

Otanbl penieHUs 3aJad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpeacTBa:
TPAHCIATOP, OTIATUUK, NpoGUIMpoBIMK. KoMmumsmus u HUHTepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WuTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKH  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tadmul. Otinanounbiii BeiBoA. IlomraroBoe
BBIIIOJIHEHHE ITporpamMmel. Touku octaHoBa. [IpocMOTp 3HaueHUIN IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JgaHHBIX:
LEJIOYUCIICHHbIC, BEIECTBEHHbIC, CHUMBOJbHBIE, JIOTMUECKHE. BeTBieHus.
Cnoxsble ycinoBus. Iluknel ¢ ycimoBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapuaHT ULHUKIIA.
CocTraBneHue IUKIAa C HMCHOJIb30BAaHUEM 3apaHee ONpENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoKyMEHTHpOBaHUE Mporpamm. Hcnons3oBanue KOMMEHTapUEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKH HATypaJIbHBIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMAaxX CYHUCJIEHMs: pa30HeHHe 3alucu 4Yucia Ha OTAENbHblE LHUQPHI,
HaxXOXXJEHUE CYMMbI W TMpoU3BelAeHUs UU(Dp, HAXOKACHHUE MaKCUMaJIbHOU
(MUHUMATBHON) TUDPHI.

HaxoxaeHue Bcex MpOCTBIX YMCEN B 3aJlaHHOM JuanasoHe. [Ipeacrasienue
yucia B BUJe HAOOpa MPOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMYHBIE (ailiibl.
daitnoBbie TIepeMeHHBbIE ((aiioBbie ykazaTenu). Urenwe u3 (aitna. 3anuch B
daii.

Pa36uenue 3anaun Ha noazanayu. [logmporpaMmsl (MIpoLEayphl U QYHKIIUH).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHblE Mpouenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka JUisl OpraHu3alii PEKypPCUBHBIX BBI30BOB.

Hcnonp3oBaHue CcTaHAApTHOM OMOJMOTEKH s3bIKa MPOrPaMMHUPOBAHUS.
[Tonkmtouenne  OUONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENIEH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOrPaAMM.

Yucnennsle MeToapl. TouHoe ©  NPUOMDKEHHOE pEIICHUS 3aJayM.
YucneHHble METObI PELICHUS] YpaBHEHH: MeTo1 nepedopa, METO MOJIOBUHHOTO
nenenus. [TpubnmkéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ mNOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneuunii). Ilonck wmakcumyma (MuHUMYMa) (YHKIMKA OJHOM MepeMeHHOU
METO/I0M MOJIOBUHHOI'O JIEJIEHHUSI.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBaHUS 1Ji1 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJIMYECTBA TMOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHne CTPOKM Ha CJIOBa IO NPOOETBHBIM CHMBOJIAM, TOUCK TMOJCTPOKH
BHYTPH JAHHOW CTPOKHM, 3aM€Ha HAWJECHHOW MOACTPOKH Ha JAPYLYI0 CTPOKY.
['eHepanus Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUMX 3aJlaHHBIM
orpanndeHusiM. [IpeobpazoBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBbl W MOCHEAOBATENIBHOCTH 4HceNl. Bbruncienne 0000IMIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MAacCHUBa WM YHCIIOBOM MOCIIEI0BATEILHOCTH (CYMMBI,
IPOU3BENICHUS, CPEAHETO aApU(PMETHUYECKOTO, MUHUMAJIHLHOTO U MaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIOBHIO).
JInHEeNHbIN MOUCK 33JaHHOTO 3HAYEHUSI B MACCHUBE.

CopTtupoBka 0HOMEpPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO]
ny3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (anroputMm QuickSort). J[BOMYHBI MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MaccuBbl (MaTpHIlbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MaCCHBOB: 3aII0OJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA IO 3a/IaHHBIM MPaBUJIaM,
MIOMCK AJIEMEHTA B IBYMEPHOM MacCHBE, BBIUUCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IE€PECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MAacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBbIil Tporieccop. PenaktupoBanue u dopmatupoBanue. lIpoBepka
opdorpadun m rpammatukud. CpencrTBa TNOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIE
nokymeHThl. CHOCkH, ornaBieHue. KomekTuBHas paboTta € JOKYMEHTaMH.
NHCTpyMEHTBI pElEH3UPOBAaHUS B TEKCTOBBIX Mpoueccopax. O0iayHble CEPBUCHI.
Henoas mnepenucka. Pedepar. I[lpaBuwia 1uuTHpOBaHMS HCTOYHUKOB U
opopmieHuss Oubnuorpaguueckux ccpuiok. OQopMmieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKON TekcTa. TexHuueckue cpeicTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIM3a JaHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaiusi, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
pelieHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYHMCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHWE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyallM3allisl JAHHBIX, MHTEpIIpEeTalusl pe3ynbTaToB. [IporpammHubie cpenctBa u



WHTEPHET-CEPBUCHI 11 00paOOTKM M TPENICTaBIICHUS MaHHBIX. bosbue naHHbIe.
MamunHoe o0yuenue. aTemekTyanpHbIi aHAIA3 TaHHBIX.

AHaJIN3 JIaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaONUIl. BbluncieHHe CyMMBbl,
cpeaHero apudMeTHIeCKOro, HauOOJIbIIET0 (HAMMEHBIIIET0) 3HAUCHUS JTUara3oHa.
Breruucnenne koddduimenta Koppessiuu ABYyX psAaoB AaHHBIX. [loctpoeHue
CTOJIOYATHIX, JMHEHYATBIX W KPYroBbix pguarpamm. Iloctpoenme rpadukos
¢dbyukuii. [Togbop auHMM TpeH[a, pelieHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucnenHoe perieHue ypaBHEHHMH C TOMOIIBI0 Tojabopa mapamerpa.
OntuMuzanms Kak NOMCK HAWJIYYIIEro pelieHus B 3aJaHHBIX yCIoBUsIX. LleneBas
byHKIUs, orpaHudeHus. JIokaJbHbIE U TJ00AJbHBIA MHUHHUMYMBI IICJIEBOM
bynaknuu. Pemenne 3amay oNTUMHA3AIUMN C TIOMOIIBIO AJICKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernyueckue mMOAXOAbI K OLIGHKE KoJM4ecTBa UWHGOpMAIMU. 3aKoH
annutuBHOCTH uHMopMmaruu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust JaHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. ANTOpUTMBI CKATHS JAHHBIX C TMOTEPSMH. Y MEHBLICHUE
rIyOuHBI KogupoBaHus 11Beta. OcHOBHBIE HUjien anroputmoB cxkatus JPEG, MP3.

CkopocTh TMepelladyd JaHHBIX. 3aBUCHUMOCTb BPEMEHH II€peJayd  OT
MH(POPMAITMOHHOTO 00BhEMA JTaHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [[pudunHbI
BO3HUKHOBEHHUS OMMUOOK TIpU Tmepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH TMeperaye TaHHBIX.
Paccrosinne Xaommunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoiacucTBue. (CUCTEMHBIN
addekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mopenn u moxenupoBanue. Llens MoaenmnpoBanuss. COOTBETCTBHE MOJEIH
MOJICIUPYEMOMY OOBEKTY WJIM TMpOIleCcCy, Ieu MoaenupoBaHus. dopmanuzarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJAEIHUPOBAaHUS B BUAE, YIOOHOM ISt
BOCIIpUATHS YeoBeKoM. I'paduaeckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBHbIe moHATHS. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIBIO
MATpULl CMEXKHOCTH, BECOBBIX MATpPUIL, CIMCKOB CMEXHOCTH. PemeHune
AITOPUTMUYECKUX  3aJ1ad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJLHOTO TYTH MEXJIYy BepliMHaMu Tpada, ompeaesieHHe KOoJIUYeCcTBa
pa3IMUHBIX MyTEed MEXAy BEpPUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOTO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoOwl 00xoma mepena.
[IpencraBienne apuMeTHUECKUX BBIpAKEHUN B BUAE AepeBa. [[uckpeTHble Urpbl
JIBYX UTPOKOB C mojHOU nHpopManuen. [Toctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPhl B TAOJMYHOM (popMe. BBIUIpHIIIHbIE U TPOUTPHIILIHBIE
NO3ULIMN. BEIMTPBIIIHBIE CTPATETUN.

CpeacTBa MCKYCCTBEHHOr0 HMHTeJIEKTa. CepBHUCHI MAIIMHHOIO IMEpeBOAa U
pacmo3HaBaHus ycTHOUM peun. KornutuBHbIe cepBUCHl. UneHTHPHUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHUE T, CamooOyuaromuecs CUCTEMBI.
VcKyCCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcronb3oBaHME METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiap3oBaHuE METO/I0B
MCKYCCTBEHHOI'O0 MHTEJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTruBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTyalIbHBIX cucTeM. HelipoHHbIE ceTu.

AJITOPUTMBI H IPOrPAMMHPOBaHHUE

dopManuzanus ~ HOHATHS — anropurma.  MammHa  TeropuHra — Kak
YHUBEpCaJIbHas MOENb BeruncieHui. Tezuc Yépua—TwropuHra.

OneHka CII0KHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
aMsTH, HWX 3aBACHUMOCTb OT pa3Mepa HUCXOJHBIX JaHHbIX. OleHka
ACUMIITOTHYECKOW CJIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmsl. IlpuMepsl pa3iaMyHBIX —aJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YMCEN B 3aJaHHOM JHANa30HE C ITOMOIIBIO AJITOpPUTMA
«pemuiero DparocheHar.

MHoropa3psaHble 1ieible Yucia, 3a7a4i JJIMHHON apupMeTHKY.

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

Creku. AHamu3 MPaBUIBHOCTH CKOOOYHOrO BBIpaKEHHs. Bbluncienue
apu(PpMETUIECKOTO BBIPAKEHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM opMme.

Ouepenu. Mcnosib30BaHue ouepenn Jisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUIEHHOIO CBS3HOTO HeOopueHTUpoBaHHOro rpada. KomuuecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHEHTHPOBAHHOI'O allMKJIMYECKOro rpada. AJroputMm
JleKCTpHl.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHbBIE
(ounapubie) naepeBbs. I[locTpoeHue naepeBa Ajid 33aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE anroputmbl o0xona aepesa. Mcmnonb3oBaHue cTeka U
ouepenu s 00xXoaa iepeBa.

JluHamMpyeckoe NporpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXpPaHEHUEM MPOMEXKYTOUYHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMBIE C MOMOILIBIO



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

[TonsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa UM METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TIOJIXOJIA.
Wukarncynsnuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTepdeiica
noib3oBatens. Vcnonb30BaHME TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
MOCTPOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHus.  [lomstme o  mapaaurmax
IPOrpaMMUPOBAHMUS.

HNupopMmanuoHHBIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MaTEMaTUYECKOrO0  MOJECIMPOBAaHUA: IOCTAaHOBKA
3ajaud, pa3paboTKa MOJENHM, TECTUPOBAHUE  MOJEIH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOAECIUPOBAHUS.

Juckpetuzanuss Npd MaTEMaTUYECKOM MOJEIMPOBAHUM  HEMPEPBIBHBIX
npoueccoB. MogenvpoBanue BHKEHHS. MojenupoBaHue  OHOJOTMYECKHUX
cucTteM. MaremaTMdyecKMe  MOJEIM B JKOHOMHUKE.  BpluncnuTenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaToOB.
OneHka 4YHCIOBBIX NApPaMETPOB MOJCIHPYEMBIX OOBEKTOB U  IPOLIECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctHeie  mozenu.  Metoasl Monte-Kapno.  Mmwuranmonnoe
MoienrpoBanue. CUCTEMbI MaCCOBOTO OOCITYKMBaHHUSL.

Tabnuunbie (pensiuMoHHbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHni 00 OMHOTHMHHBIX 0OBekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBOi 0a30if naHHBIX. 3amojHeHue O0a3bl JaHHBIX. [lowWck, cOpTUpOBKa u
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOCHl C MapaMeTpamu.
Brruncnsiembie mosisi B 3ampocax.

MHuorotabnuunbie 0a3bl JaHHBIX. TUOBl CBsI3EH MeXay TaOJIuIlamu.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-npriioxkenus. [loHaTre 0 cepBepHON U KIMEHTCKOM YaCTAX CaWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML wu kackamuwix Tabnui ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xoctuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHui ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(udpoBbIX (poTOanmapaToB U MHUKPOCKONOB, BHJIEOKAMEp, CKAHEPOB U JAPYTUX



ycTpoictB). ['padmueckuii penaktop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypOBHEH, KOPpEKLHs — LIBETa.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Perymsb. PabGora ¢ obmactsamu.
OUIbTPHI.

MHuorocioiinble u3o0paxkeHus. TekcrtoBble cinou. Macka cnosi. Kanansl.
Coxpanenue BbiaeneHHoW oOnactu. [lonroroBka wimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300pakeHU.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHHE HWCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBable TexHonoruu (3D-npuntepsi). IloHatue o BuUpTyanbHON
PEaIbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
MHO®OPMATUKE (YTJIVBJIEHHBINA YPOBEHB) HA YPOBHE CPE/JHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEU MO3UIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlM{, TO3UTHUBHBIX BHYTPECHHHX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, pACUIUPEHUE KU3ZHEHHOTO OMbITA M OMBITA JCSITEIBHOCTU B MPOIECCE
peanu3alnuMyd  CpeACTBaMU  y4eOHOro IMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEILHOM JIEATETLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyuvarormierocs OyayT copMHpOBaHBI CIAEAYIOUIME JTUYHOCTHBIC
pe3ybTaThl:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA W TPaBOMOpPSIKa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
MH(OPMAIMOHHOTO MpaBa U HHHOPMAIITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HJICOJIOTHU OKCTPEMHU3MA, HAIMOHAIN3MA,
KCeHO(pOoOUHU, AUCKPUMHUHAIIMKA 110 COIMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HaIMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HAaYCHUSI UHHOPMATUKH KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSICh Ha MOPAJIIbLHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B
cetu UHTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAas OCTETUKY HAyYHOTO |
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABl HMCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITHOHHBIX TEXHOJIOTHH;

5) pu3u4eCcKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  370pOBOr0 M  Oe3omacHoro obpasza  KH3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmonenus TpeOboBaHuil 0€30MacHOM 3KCILTyaTallii CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIHMAIBHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUITMMPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJTHATH TaKyIO JIESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATBHON ACATENHHOCTH, CBS3aHHBIM C
UHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM M HWH(OPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYIHO-TEXHHUECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu u
peann30BBIBATH COOCTBEHHBIC KU3HECHHBIE TUTAHEI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMI0O U €amMoOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HU;

7) 3KOJI0TrH4eCKOr0 BOCIIMTAHMS:

OCO3HAHME TJI00aTBLHOTO XapaKTepa 3KOJIOTHUYECKHX MPOoOJjeM W IyTeH HuX
permeHus, B TOM 9YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTIXKCHHUSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIMOHHBIX TEXHOJIOTHM B YCIOBUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporecce nocTmwkeHUsS TUYHOCTHBIX PE3YJIBTaTOB OCBOCHUS MPOTPAMMBI
no wuHPOpPMATUKE Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS OMOIMOHAIbHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

cCaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aIanTHPOBATBCI K
OMOITMOHAIEHBIM U3MEHEHHSIM H TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIIMH, BKIIIOYAIOIIEH CTpeMJIEHHE K JIOCTHKEHHUIO LEeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONICH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIBLHOE COCTOSIHUEC
JIPYTUX, YYUTBIBaTh €ro TPU OCYIIECTBICHHH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIINX CITIOCOOHOCTH BHICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(PIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOyuaromerocss OyayT chOpMUPOBaHBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4ye€OHbIE JEUCTBUS, KOMMYHUKATHUBHbIC
yHUBEpCalIbHble Y4YeOHbIE JCUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OpMYyJIUpOBaTh M aKTyaJIU3UpOBaTh  IMpoOliemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA /I CPaBHEHUS,
KJ1accupuKauu U 0000IICHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 33JaBaTh IApaMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YUYETOM aHaIM3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH TOCIIEACTBUM JAEATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX PpPEAIbHOTIO,
BUPTYaJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PELICHUN KU3HEHHBIX MPoOIIeM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METO0B PEUICHUS TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHJIbBI JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTaluH, MpeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IMYHBIX
y4e€OHBIX CHUTYyallMsIX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (HOpMyIupoOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYalMIX;



BBISIBJISITh MPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl i1 JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYCHHbIE B XOJE pEUICHHWs 3aJaud  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOca CPENCTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAaHUS B IO3HABATEJbHYI0 M MIPAKTHUECKYI 00jacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€U, NpeUlaraTh OPUTMHANbHBIC MOJAXOAbI M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOTyYeHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
UHTEPIIPETALNIO HH()OPMALIUU PA3IUYHBIX BUAOB U (OPM IPEACTABICHUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ y4E€TOM Ha3HAUYCHUs
uHpopMaMu U IEJEeBOM  ayJUTOpUH, BbBIOMpas ONTUMAIBHYI0 (QopMy
NPEICTABIICHUS U BU3yaJIU3al1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpMalnuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaMm;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHUKAllMOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECypcoCOEpexKEeHMs, TMpPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJIaJeTh ~ HAaBBIKAMH  pAcClO3HABaHHWs W 3alIUTHl  HH(POpPMAIUH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIEe 1eiCTBUSA

1) o61enme:

OCYIIECTBISATH KOMMYHHUKAIIMH BO BCeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PAaclO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyalud u
CMATYATh KOH(l)J'H/IKTBI;

BJIaCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I J51 BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTHU JHAJIOT, YMCTh CMATYATDH KOH(l)J'II/IKTHBIe CUTyalunu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIUBUIYaJIbHOU
paboTHI;

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

NpUHUMATh 1€MW COBMECTHOM  JEATCIBHOCTH, OpPraHU30BBIBATH W
KOOPJIUHUPOBATh JICMUCTBUSI MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHMH YYaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIONO YYaCTHUKA KOMAaHIbI B
oOIINiA pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE IPOEKThI, OICHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIITUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁnme HeﬁCTBHH

1) camoopranu3amnus:

CaMOCTOATENIBHO OCYILECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3ajlaul B 00pa30oBaTelbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M TIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a peLICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAHMIIMHA B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO NOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESTEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQIEKCHH AJIsi OLEHKU CHUTyalllH, BhIOOpa
BEPHOI'O PEILICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJIbTaTOB
NEATEIBbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBEKa.

INPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yueHus Kypca HUHPOPMATHKU YriyOJ€HHOro ypoBHS ¢ 10
Knacce oOydalomuMucs OyayT  JOCTUTHYTHl — CIEIYIOIIME  MPEeIMETHbIE
pe3yJIbTaThI:

BJIQJICHUE TMPEICTaBICHUSIMH O PO WHGOPMAIMUM U CBSA3AHHBIX C HEH
IPOLIECCOB B TMPHUPOJE, TEXHUKE U OOLIECTBE, MOHATHAMHU «HUHPOpMaLUDy,
«MH(OPMALIMOHHBIA ~ TPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN 3¢ (HeKT», «uH(POPMALMOHHASI CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TIoucka HHpopmauuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(OPMAIIHIO, TOYICHHYIO U3 ceTH VHTepHET;

YMEHHE XapaKTepU30BaTh OONbIIME JaHHbIE, TMPUBOIUTH IPUMEPHI
UCTOYHUKOB HX TOJY4YEHMs] W  HAlpaBJICHHUs  HCIOJIb30BaHUS, YMEHHUE
KJIACCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHajdu3a JaHHbIX (MPOTHO3MPOBAHUE,
KJaccuukanus, KJIacTepU3alus, aHanu3 OTKJIOHCHHIA), MOHUMATH
MOCIIEIOBATEIHLHOCTD PEIICHHUS 3a/1a4 aHAIN3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/MIM TIOCTPOEHUE MOJCIH,
npeoOpa3oBaHue JAHHBIX, BU3YyAIU3allMsl TaHHBIX, UHTEPIPETALUs Pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB, TEHACHIIMA Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHHE HaBbIKaMHU pabOThl C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAaMMHOIO OOecreueHusi s pelieHus ydeOHBIX 3aJad 1o
BBIOpaHHON CrHeIuaIn3aIim;

HAJIMYUE TIPEJICTABICHUN O KOMIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIIAIIAX OPTaHU3ANN U QYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 OOmUX MPUHIMINAX pPa3pabOTKM W (YHKIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHNM;



NOHMMaHHWE Yrpo3 HWHGOPMAIMOHHONM O€30MacHOCTH, HCIIOJIb30BAHUE
METOJIOB U CPEICTB MPOTUBOACUCTBHS H3TUM yrpo3aMm, COOJIOJCHHE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JaHHBIX, COOJIIO/IEHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH M TUTHEHBI ITPU paboTe
C KOMIBIOTEPAMH U APYTUMHU KOMIIOHEHTAMHU LIUPPOBOTO OKPYKEHUS, IOHUMAHHUE
IIPaBOBBIX OCHOB MCIIOJIb30BaHUSI KOMIBIOTEPHBIX NIpPOrpaMM, 0a3 JaHHBIX U
paboTel B ceTn MHTEpHET;

INOHMMAaHHE OCHOBHBIX IPUHIMIOB JUCKPETU3AllMU DPA3NUYHBIX BHUJIOB
uHpOpMallMM, YMEHHE ONPENeNiATh HH(POPMALMOHHBIH OO0BEM TEKCTOBBIX,
rpauyecKkux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3alUH,
YMEHUE OMNpEAENsTh CPEAHIOI CKOPOCTh IE€pEelauyd JAHHBIX, OLIEHUBATH
U3MEHEHHE BpEMEHHM Tepefadyd IpH H3MEHEHUH HWHGOPMAIMOHHOTO 00BEMa
JTAHHBIX U XapaKTEPUCTHK KaHaja CBS3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 33]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YyHUCel, AITOPUTMA MMOCTPOCHHUS 3alMCH YUCTIA B MO3UIIMOHHON CUCTEME CUHUCIIECHUS
C 33JlaHHBIM OCHOBAHHUEM M IMOCTPOEHHUS YHUCIA IO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIHMOHHON CHUCTEME CUMCIEHHSA C 3aJaHHBIM OCHOBAHHEM,
YMEHHE BBINOJHATh apU(PMETHUECKHUE OIepalud B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTHUECKUX BBIPAXKECHHM, HCIIONb3YS
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTUYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOpPMaJIbHBIX (hOpMax IO 3aJlaHHOM Tabnuiie
UCTUHHOCTH, HUCCIIEI0BaTh 00JacThb MCTMHHOCTH BBICKA3bIBaHUS, COJAEPIKAILEIO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKNE YPABHEHUS U CUCTEMBI YPaBHEHU;

NOHMMaHuEe O0a30BbIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch YMCeN B MO3UIIMOHHOW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHCEI B 3aJJaHHOM JiHara3oHe, 00paboTKka MHOTOpa3psAHbIX 1IeJIbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHUE ONpPEAENATh CI0XKHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MaccHMBa, COpPTUPOBKAa MacCuBa, IepeOOpHBIe
QITOPUTMBbI, TBOMYHBIM MOUCK) U MPHUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTH ISl PEIIEHUS OJHOW 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IPOrPaMMHUPOBAHUSI BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npencraBieHUs MU O 0a30BBIX THUMaX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE MCIOJb30BaTh OCHOBHBIE  YIPaBISIOIINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAINW3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPENENATh Pe3yJbTaThl padOThl IPOrpaMMBbl NPU 33JaHHBIX MCXOJHBIX JTAHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPHIE MOTYT MPUBECTH K OMMUOKE B padoTe
porpamMmbl, HOPMYIUPOBATH MPEJIOKEHHUS 110 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAJbl C UCIIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JICKTPOHHBIC TAOJMIIBI JIJIs1 aHAJIN3a, IPEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIIEHHUs, MOAOO0p JUHUU TPEHJA, PEIlCHUE
3aJlay IPOTHO3UPOBAHMUS).

B mpomecce uzydenus kypca uHPOpMaTUKH YyriayOonéHHOro ypoBHS 6 11
Knacce oOydaromuMucs OyayT  JOCTUTHYTHI — CIEAYIOIHE  MPEAMETHBIC
pe3yJIbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIECHUN (MpePUKCHBIE KOJbI), HCIO0JIb30BaTh MPOCTEUIIINE
KOJIbI, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIMUIIBI
paboOThI MPOCTHIX AJITOPUTMOB CIKATUSI TAHHBIX;

YMEHHE pellaTh aJrOPUTMHUUECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyn  MOCTPOEHUS ONTUMAILHOTO TYTH MEXAYy BeplIMHaMHu Tpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTE€d  MEXAY  BEpIIMHAMU
OpPUEHTHUPOBAHHOTO AIMKIMYECKOTO Tpada), YMEHHE HCIOJIb30BaTh JIEPEBbs MPHU
aHaNMM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETHYECKUX
BBIpAXEHUMN, TTPU PEIICHUU 3a/1a4 TTIOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI MO 33JJaHHOMY QJITOPUTMY, pa3padaThiBaThb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W PEATM30BBIBATH B BHUJEC IporpamMm 0a3o0BbIC
QJITOPUTMBI, YMEHUE MCMOJIb30BaTh B MpOrpaMMax JIaHHbIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pelIeHnH 3aJ1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBAPH, CTEKU, OUEPEaU, AEPEBbS),
WCIIOJIb30BaTh 0a30BbIE OMEpAIlMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI 1T 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefbl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMHUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOIPAMMBI;

yMEHHUE CO37aBaTh BeO-CTPAHUIIBL;



BIIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUs M PpabOThl C HUMHU, YMEHHE HCIOJIb30BaTh TaOIMYHbBIE
(pensauoHHbIe) 0a3bl JAHHBIX (COCTABIAThH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJIHSIThH
COPTHPOBKY U TOWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMAaTHICCKUE MOJICIN U aHAIn3a
O0OBEKTOB W TIPOIECCOB: (OPMYIUPOBATH IIEh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 Pe3yJbTaTOB, IIOJYYEHHBIX B XOJIE MOJCIUPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TPOIECCY, MPEACTaBIATh
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpraHW30BBIBATH JUYHOEC WH()OPMAITMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHU(PPOBBIX TEXHOJOTUH, TOHUMAaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX NPHHIIMIIOB PabOThI, BO3MOXHOCTEH M OTPaHUUICHUS
MPUMEHEHUST TEXHOJIOTHA MCKYCCTBEHHOTO HMHTEIICKTa B PA3IUYHBIX O0JIACTSX,
HaJIMYME TIPEICTABICHUA O Kpyre perraeMbIX 3a7ad MAIIMHHOTO OOyYeHHS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TIPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HCNONB30BaHUU  HMHPOPMAIMOHHBIX  TEXHOJOTHH B Pa3IMYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnsie IlpakTuueckue
NpOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Hudposasi rpaMoTHOCTH
11 KomnbroTep - yHuBepcanbHOE YCTPONUCTBO 6
’ 00pabOTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHne
1.3 KomnbrotepHsie cetu 5
1.4 WNudopmannonHas 6e30nacHOCTb 2
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nHpopmanuu B
2.1 per opman 19 2
KOMIIBIOTEpE
22 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 Komnerorepnas apupmernka 7 1
Hroro no pazneny 40
Pa3zpnen 3. AlropuTtMbl M IpOrpaMMHUpPOBAHHE
3.1 BBeneHune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl
33 YucneHHble METOBI 3
34 AAropuTMBI 00pabOTKU CUMBOJIBHBIX 5 1

JTAHHBIX




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




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM nupposbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
Nudopmanus u uHGopMaioHHbIe
1.1 Popua Popuar 10 25
IPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpOBaHue
2.1 DIEMEHTBI TEOPUH AITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JaHHBIX 28 10
OcHOBBI O0BEKTHO-OPUEHTHPOBAHHOTO
23 PHEHTHD 16 45
IPOTPaMMHUPOBAHUS
Hroro no paszneny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTUH
31 KomMmnberorepHo-MaTeMaTHuecKoe g )
) MOJIEJTMPOBAaHUE
3.2 bas3rer qaHHBIX 10 4
33 Be6-caiiTh 14 4
34 Kommprorepnas rpaduxa 3.5
3.5 3D-MonenupoBanue 3
Uroro no pazgeny 48




Pe3epBHOE Bpemst 20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnuyeckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
TpeOoBaHMs TEXHUKH O€30MMACHOCTH
Y TUTHEHBI IpU paboTe ¢
1 KOMITbIOTEPAMH U IPYTUMHU 1 https://m.edsoo.ru/86d48e56
KOMIIOHEHTaMH I POBOTO
OKPYKECHHS
[TpuHIHIBEI PAOOTH KOMITBIOTEPOB U
2 P P P 1 https://m.edsoo.ru/9dbf782d
KOMITBIOTEPHBIX CUCTEM
OOMeH JaHHBIMH C TIOMOIIIBIO TITHH.
3 . 1 https://m.edsoo.ru/a34ec768
KonTtposiepsl BHEIIHUX yCTPONCTB
ABTOMAaTHYECKOE BBIIIOJTHEHUE
4 1 https://m.edsoo.ru/cd935876
MIpOrpamMMbl POLECCOPOM
OrniepaTuBHas, MOCTOSTHHAS U
OJICOBPEMEHHAas aMSATh.
5 A P . 1 https://m.edsoo.ru/73636fcc
KonTtposiepsl BHEIIHUX YCTPOMCTB.
[Ipssmoit noctym K maMsTi
CoBpeMeHHbBIE KOMITBIOTEPHBIS
6 1 https://m.edsoo.ru/l1a6a32cf
TEXHOJIOTHH
[IporpammHoe obecnieueHue
7 KOMIIBIOTEPOB, KOMITBIOTEPHBIX 1 https://m.edsoo.ru/838827ec
CUCTEM U MOOUJIbHBIX YCTPONCTB
8 CucremMHoe porpaMMHOE 1 https://m.edsoo.ru/a46ba517




obecneuenue. OnepanmoHHbIE
CHUCTEMBI

Yrunutsl. [{paiiBepbl yCTpOUCTB.
[TapamnensHOE MPOrpaMMUPOBAHKE

https://m.edsoo.ru/69a677d5

10

11

12

13

14

WNHcTannsanus u IenHCTAIIIS IS
POrPaMMHOTO 00eCTICUeHUSs

®daiisioBble cucTeMbI. [IpuHIUIBI

pa3MenieHUs 1 IMEHOBaHUS (ailyioB B
nonroBpeMeHHOU namsit. [11abnoHb

JUTSL OTUCAHUS TPy (aiioB
3akoHomaTenbcTBO Poccuiickoit
®denepanuu B 001aCTH
MIPOrPaMMHOTO O00CCIICUEHUS 1
JTAHHBIX

[TpyHIMIIBI TOCTPOEHUS U
annaparHble KOMIIOHEHTHI
KOMIIBIOTEpHBIX ceTell. CeTeBble
IPOTOKOJIBI

Certp UHTEpHET

https://m.edsoo0.ru/2963743f

https://m.edsoo.ru/d15e52c5

https://m.edsoo.ru/67becf19

https://m.edsoo.ru/92a8a57a

https://m.edsoo.ru/65f2b7be

15

16

Pa3nenenne IP-cetn Ha mojceTH ¢
IIOMOIILIO MAaCOK IOJCETEN

CereBoe aIMUHUCTPUPOBAHKE

https://m.edsoo.ru/ccfd89a7

https://m.edsoo.ru/7c2bdddd

17

Buasl nesaTenbHOCTH B CETH
Nurepner. CepBucel nTepHEeTA.
I'ocynapcTBeHHBIE DJIEKTPOHHBIE
CEPBUCHI U YCIYTU

https://m.edsoo.ru/d89b6ebe

18

NudopmarnmonHas 6€30macHOCTh

https://m.edsoo.ru/e834a82f

19

BpenoHnocHbie mporpaMMHOE

https://m.edsoo.ru/53f6f3c5




20

obecrieueHre U METOIbl OOPHOBI C
HUM

[TpakTuueckas paboTa 1o Teme
"AHTUBHPYCHBIC TPOTPaAMMBI"

https://m.edsoo.ru/9314d5c6

21

OpI‘ aHu3alus JIMYHOI'O apXuBa
uHpopmanuu. PesepHoe
konnpoBanue. IlaponpHas 3ammra
apxuBa

https://m.edsoo.ru/1bddd156

22

23

HIudpoBanune JaHHBIX

Anroputm mudpoBanus RSA.
Creranorpadus

https://m.edsoo.ru/ebeb5d51

https://m.edsoo.ru/9ec3ddb9

24

[IpakTuyeckas pabora o Teme
"UludpoBanue qaHHbIX"

https://m.edsoo.ru/5b69fd8 1

25

26

27

WNudopmanus, 1aHHbIE U 3HAHUS.
NudopmanronHsie mporeccs B
pUPOJIE, TEXHUKE U OOLIECTBE

HenpepriBHbIE U TUCKpETHBIE
BEJIMYMHBI U CUTHAJIBI.
Heo6xoauMocTs AucKpeTH3anuu
uH(pOopMalnu, NpeJHa3HAYEeHHOM TS
XpaHeHus, Iepeiavu U 00paboTKH B
U(pPOBBIX cUCTEMaX

JIBoruHOE KOJIMPOBAHUE.
PaBHOMEpHBIE M HEPAaBHOMEPHBIE
KoJibl. [lekoaupoBaHue COOOIICHUH,
3aIlIMCAaHHBIX C ITIOMOIIBHO
HEPaBHOMEPHBIX KOJIOB

https://m.edsoo.ru/f5884375

https://m.edsoo.ru/bla94cfe

https://m.edso0o0.ru/5489c578

28

VYcenosue @ano. Iloctpoenue

https://m.edsoo.ru/91e47f38




OJTHO3HAYHO JICKOJAHPYEMBIX KOJIOB C
nomoIipio aepesa. ['pad Am. A.
Mapxkosa

E,Z[I/IHI/II_[BI HU3MCEPCHUA KOJTHYECTBA

29 uHpopmaruu. AndaBUTHBIN TOIX0/ https://m.edsoo.ru/3856d4ac
K OIIEHKE KOJIMYeCTBa HH(OpMaIuu

30 CucTeMBI CYHUCIICHUS https://m.edso0o.ru/34582792

31 TlepeBox HHcen 13 ONHOR CHCTEMEI https://m.edsoo.ru/b8a97ec3
CUHCIICHUS B IPYTYIO
JIBon4Has1, BOCbMEPHYHAS U

32 HIECTHAAIATEPUYHAsT CUCTEMBI https://m.edsoo.ru/65a5b62a
CUMCIICHUS, CBSI3b MEXKY HUMH
JIBowuHasi, BOCBMEPUYHAS U

33 LIECTHALIaTEpPUIHAS] CUCTEMBI https://m.edsoo.ru/c989f2fa
CUMCIICHUS, CBSI3b MEXKY HUMH
JIBowuHasi, BOCBMEpPUYHAS U

34 [IECTHAAIIATEpPUYHAST CUCTEMBI https://m.edsoo.ru/e6b39477
CUHCIICHUS, CBSI3b MEXKTY HUMH

35 ApHmeTHICCKHE OnepaiH B https://m.edsoo.ru/25744bc6
MO3UIMOHHBIX CHCTEMAaX CUMCIICHHS

36 Tpomtias ypasHoBeNICHHas cHCTEMa https://m.eds0o.ru/3d36¢b7b
CUHCIICHHS
JIBOMYHO-IeCATUYHAS CHCTEMA

37 https://m.edso0o.ru/b6bf6 1bb
CUHMCIICHHS

38 KonupoBanue TekcToB https://m.edsoo.ru/5e71a9a5

39 Pactposoe koxmposarine https://m.edsoo.ru/fc33133b
U300paKeHHIA

40 [IpakTrueckas paboTta 1mo Teme https://m.edsoo.ru/a4872d48




41

42

43

" luckperuzarus rpadudeckoi
uHpopmanuu"

[[BeToBbIE MOAEHN. BekTOopHOE
koaupoBaHue. opmatsl (aitios.

TpéxmepHnas rpaduka. OpakraabHas

rpaduxa

Konuposanue 3Byka. Orienka
nH(pOopMaIMOHHOTO 00BEMA
3BYKOBBIX JIAHHBIX MTPH 33J]aHHBIX
4acTOTe AUCKPETU3AINUN U
Pa3psAIHOCTH KOJIUPOBAHUS

[IpakTuyeckas pabora 1o Teme

"JluckpeTrusanus 3ByKOBOU
uHpopmanuu"

https://m.edsoo.ru/be7735d9

https://m.edsoo.ru/5ec4f2ef

https://m.edsoo.ru/2e7886a2

44

45

46

47

OcHOBBI aNredphl JTOTUKU

Jlornueckue onepanuu. TaOmauibl
UCTUHHOCTH

Jlornueckuie BeIpaXeHUsI.
Jlornueckue ToX1eCTBA.
Jloka3arenbCcTBO JIOTHUECKUX
TOKIECTB C MIOMOIIbIO TaOIUI]
UCTHUHHOCTHU

[TpakTnueckas paboTa 1o Teme
«[Toctpoenue u ananu3 TabIUIL
UCTUHHOCTHU B TaOJIMYHOM
IpoLeccope»

https://m.edsoo.ru/7461f655

https://m.edsoo.ru/f326c982

https://m.edsoo.ru/17461548

https://m.edsoo.ru/e86d48b4

48

Jlormueckue onepanuu 1 onepanuu

Haa MHOXXECTBaMU

https://m.edsoo.ru/dc5f6834




49

50

Jlormueckue OII€paliru U orncpanuun
HaJa MHOXXCCTBaMU

3aKoHbI aNreOphl JTOTHKH.

DOKBUBaJIEHTHbIE MPe0oOpa3zoBaHUs
JIOTUYECKUX BBIPAXKCHHM

https://m.edsoo.ru/46ee816e

https://m.edsoo.ru/d95242dd

51

Jlornueckue ypaBHEHUS U CUCTEMBI
ypaBHEHUH

https://m.edsoo.ru/fablb5cb

52

Jlornueckue GpyHKIHUHA. 3aBUCUMOCTh
KOJINYECTBA BO3MOKHBIX JJIOTHUYECKUX

(GYyHKIUH OT KOJIMYECTBA apTyMEHTOB.

[TomHBIE CHCTEMBI IOTHIECKUX
byHKIUI

https://m.edsoo.ru/ac96celb

53

Kanonnueckue GpopMbl JTOrmuecKux
BbIpaxkeHHi1. CoBepIlIEHHbIE
JTU3BIOHKTUBHbBIE 1 KOHBIOHKTHBHbBIE
HOpMaJibHbIE ()OPMBI, AITOPUTMBI UX
MOCTPOEHHUS 10 TaOJINIIE UCTUHHOCTH

https://m.edsoo.ru/3ed924ca

54

55

Jlornyeckue 21€MEHTHI B COCTaBE
KOMITbIOTEpA

Tpurrep. Cymmarop.
MHoropa3psIHbIi CyMMaTop

https://m.edsoo.ru/873baeb9

https://m.edsoo.ru/e3ced415

56

ITocTpoeHune cxem Ha JIOTHYECKUX
3JIeMEHTax. 3anuch JJOTHYECKOTO
BBIPAKEHMUS 110 JIOTUYECKOU CXeMe

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

57

58

MukpocxeMbl U TEXHOJIOTHSI UX
MIPOU3BOJICTBA

Hpe,Z[CTaBJIGHI/IG OEJIbIX YHUCCII B
MMaMsATU KOMITIBIOTCPA.

https://m.edsoo0.ru/8896¢1b3

https://m.edsoo.ru/aed4479a




59

60

61

Orpann4eHHOCTh IMara3oHa Yncen
IIpu OTpaHUYCHUHU KOJIMYCCTBA
pa3psanoB. [lepenonnenue paspsagHon
CETKH

be33HakoBbIe M 3HAKOBBIC JJAHHBIE.
3HAKOBBIM OUT. JIBOMYHBIH
JIOIOJHUTEIBLHBINA KO
OTPHULIATEIBHBIX YUCET

[ToOuTOBBIE TOTHUECKUE OTIEPAIIH.
Jlornueckwii, apudmeTraeckuii u
UKINYECKUI CIBUTH

IudpoBanue ¢ MOMOUIBIO
MOOMTOBOM OTIEPALHH
«uckmouaroniee NJIN»»

https://m.edsoo.ru/belcff6c

https://m.edsoo.ru/5ff8facl

https://m.edsoo.ru/edaecb364

62

IIpencraBnenue u XpaHeHUE B
IIaMsITHu KOMHI)IOTepa BCIICCTBCHHBIX
qHCcel

https://m.edsoo0.ru/9694b327

63

Brinosninenue onepanuii ¢
BEIIIECTBEHHBIMU YHCIAMH,
HAKOIUIEHUE OLIUOOK MU
BBIUHCIICHUSIX

https://m.edsoo.ru/788b428d

64

65

[IpakTuyeckas pabora o Teme
«M3y4yenne nopas3psIHOro
MAIIMHHOTO MPEACTABICHUA LEJIBIX U
BEIIECTBEHHBIX YHCEID)

Ananuz AJITOPUTMOB

https://m.edsoo.ru/82bbedaa

https://m.edsoo.ru/9a82eas58

66

OTanbl penieHus 3aa1a4 Ha
KoMIibtoTepe. MHCTpyMeHTanbHbIC

https://m.edsoo.ru/4a7ac544




CpE/CTBa: TPAHCIATOP, OTIATUHK,
npOoUINPOBIIHUK

Cpena nporpaMMHPOBAHHUSL.
Kommuisinust n muHTEpIpeTaus

67 https://m.edsoo.ru/e3df35¢c1
nporpaMM. BupTtyanbHble MallluHBI.
HuTerpupoBanHas cpea pa3paboTku

68 Metozp! OTJIaJIKK MPOrpPaMM https://m.edsoo.ru/ab7a76b7

69 THmb! NEPEMEHHbIX B 3bike https://m.edsoo.ru/efal 7149
IpOrpaMMHUPOBaHUS

70 O06paboTKa HebIX Ynuce https://m.edsoo.ru/2¢9d92a5

71 O0paboTKa BEeIIECTBEHHBIX YHCEIT https://m.eds00.ru/6962¢957

72 Ciysaiitibie  nCeBAOCIY aiibie https://m.edsoo.ru/ca87aa7a
yucna

73 Bernenus. CnoxxHble yCIOBUS https://m.edsoo.ru/e9cdffal

74 [[uKIbl ¢ ycaoBueM https://m.edsoo.ru/82db5bal
[ukJsel MO mEpEMEHHOM.

75 B3anMo3amMeHAE€MOCTD pa3IM4HbIX https://m.edsoo.ru/33b9d5e8
BHJIOB LIUKJIOB

76 Sflfjf;g;aagitipiii}j; meete https://m.edsoo.ru/5d7db3c7
HaxoxneHnne Bcex MpoCTbIX YHUCEN B

77 38/laHOM JranasoHe Hpaxririeckas 0.5 https://m.edsoo.ru/54fe7471
pabora o Teme «Pemenne 3a1a4
METO/IOM Tiepedopar

78 HNuBapuanT nukia https://m.edsoo.ru/19d4ad94

79 JlokymeHTupOBaHNE NPOrpaMm https://m.edsoo.ru/3d933345

80 O0paloTKa AQHHEIX, XPAHALUIXCA B https://m.edsoo.ru/1ccf6911

daitmax




81

82

83

Pa3buenue 3agaun Ha moa3agadau

Hcnonp3oBanue CTaHIapTHON
OMOJIMOTEKH SI3bIKA
nporpammupoBanus. [loakitouenue
OMOJIMOTEK MOAIPOrPaMM CTOPOHHHUX
MPOU3BOAUTENCH

[Toanporpammsl (poueypsl U
yHKIHH)

https://m.edsoo.ru/4cbad53e

https://m.edsoo.ru/1¢1818c9

https://m.edsoo.ru/5454dc93

84

85

86

87

[Toanporpammer (ripotieaypsl U
$yHKIHN)

[TpakTrueckas paboTa 1o Teme
"Pa3paboTka moamporpamm"

Pexypcus. PexypcuBHBIE 0OBEKTHI
(ppaxrainsr). PexypcuBHble
npouenypsl U PyHKIHH.
Hcnonb3oBaHue creka Juist
OpraHu3allii PEKypPCUBHBIX BBI30BOB

[IpakTnyeckas pabora o Teme
"PexkypcuBHBIE IOITPOrPAMMBI"

https://m.edsoo.ru/39a658al

https://m.edsoo.ru/6e3dd171

https://m.edsoo.ru/12fdcd81

https://m.edsoo.ru/c9a718de

88

&9

MoaynpHBIN OIPUHIMI IOCTPOCHUS
porpamm

YuciaeHHBIE METOObI

https://m.edsoo.ru/e68a88f8

https://m.edsoo.ru/af514294

90

[TpakTrueckas paboTa 1o Teme
«HuCIIeHHOE pellIeHNE YPABHEHUI

https://m.edsoo.ru/47ff26aa

91

92

Hcnons3oBanue AUCKPCTHU3AallUU B
BBIYHMCIIHUTCIIBHBIX 3aJadax

[IpakTuyeckas pabora o Teme
«[TpubnmxEHHOE BEIYUCIICHUE JTHH

https://m.edsoo.ru/ec167657

https://m.edsoo.ru/96d7bf1d




93

KPUBBIX U IUIOIIAAeH Qpuryp»

[IpakTuyeckas pabora o Teme
«ITouck makcumyma (MUHIMYMa)

byHKIHI

https://m.edsoo.ru/f2776b22

94

O0paboTka CUMBOJIBHBIX TAHHBIX.
ANropuT™MBI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOJCYET KOJIMIECTBA
MOSIBJICHUN CUMBOJIA B CTPOKE

https://m.edsoo.ru/57afa432

95

96

97

98

99

AnropuT™MBI 00paObOTKH CHMBOJIBHBIX
CTPOK: pa30HeHUe CTPOKU Ha CJI0Ba
110 TPOOETTHLHBIM CHMBOJIAaM

AnTopuTMBI 00pabOTKH CUMBOJIBHBIX
CTPOK: ITOMCK MOJCTPOKU BHYTPU
JTAaHHOW CTPOKU; 3aMEHA HAlJAEHHON
MOJICTPOKH Ha JIPYTYIO CTPOKY
[TpakTryeckas pabora o Teme
"O06paboTka CTPOK ¢
UCIOJIb30BaHUEM (YHKIUI
CTaHJAPTHOU OMOJIMOTEKU S3bIKA
nporpaMMupoBasus”

I'enepanus ciioB B 3aJaHHOM
andasute

MaccuBsl 1 TOcNeA0BaTEIbHOCTH

yrcen. [Ipaktuyeckas pabora mo
TeMme "3amnonneHue maccusa'

0.5

https://m.edsoo.ru/ee4887¢e4

https://m.edsoo.ru/1ab7b175

https://m.edsoo.ru/c97ba835

https://m.edsoo.ru/ee341e43

https://m.edsoo.ru/52fe478d

100

O0600611EHHbIE XapaKTePUCTUKU
MaccuBa

https://m.edsoo.ru/7562c¢217

101

JInHelHbBII ITOUCK 3aJaHHOTO

0.5

https://m.edsoo.ru/al3699f4




3HaueHus B MaccuBe. [IpakTuueckas
pabora no teme "JIMHEWHBIN TOUCK
3aJaHHOr0 3Ha4YeHus B MaccuBse"

[IpakTrueckas paboTta 1mo Teme
"TTorncKk MUHAMAIBHOT'O

102 1 1 https://m.edsoo.ru/al4eb8aa
(MaKCHMaJILHOTO) DJIEMEHTA B
YHCIIOBOM MaccuBe"”
CopTupoBKa 0JITHOMEPHOTO MaCCHBA.
[TpocTbie METOIbI COPTUPOBKH.
103 [IpakTrueckas paboTta 1mo Teme 1 0.5 https://m.edsoo.ru/a56274dd
"[IpocThie METOIbI COPTUPOBKHU
maccuBa"
CoptupoBka ciusHueM. beictpas
104 Cop,THPOBKa MaccHBa (arropum 1 0.5 https://m.edso0o.ru/92ff17¢2
QuickSort). ITpaktuueckas pabora 1no
teme "bbicTpas copTupoBka Maccupa”
JIBOMYHBIN IMOUCK B
105 OTCOPTHPOBATION MACCHBE- 1 0.5 https:/m.edsoo.ru/e8ffb6b]
[TpakTudeckas paboTa mo Teme
" JIBOUYHBINA MOUCK"
106 JIBymepHBIE MacCHBBI (MATPHIIbI) 1 https://m.edsoo.ru/4def28cf
107 AAropuT™MbI 00pabOTKH MaTpPHUIL 1 https://m.edsoo.ru/a8b9f1d2
108 Pemenue 3agay agann3a JaHHEBIX 1 https://m.edsoo.ru/2efc71b4
109 CpencTa TEKCTOBOIO MpOIECCopa 1 https://m.edsoo.ru/c4c54db8
110 KomnbrotepHas BEpcTka TekcTa 1 https://m.edsoo.ru/9d967aa8
[TpakTrueckas paboTa 1o Teme
111 "BépcTka TOKyMEHTOB C 1 1 https://m.edsoo.ru/82b9accb

MaTeMaTHu4ecKuMu Gpopmynamu'




112

113

HNHCTpyMEHTBI peLieH3UpOBaHUS

[IpakTuyeckas pabora o Teme
"MHOrocTpaHU4YHbIC TOKYMEHTHI"

https://m.edsoo.ru/2c3ed2d9

https://m.edsoo.ru/c5ffa487

114

O6unaunbie cepBuchl. KoutekTuBHAs
pabota ¢ JOKyMEHTaMHu.
[IpakTuyeckas pabora o Teme
"KonnexktuBHas padoTta ¢
JOKyMeHTaMu"

0.5

https://m.edsoo.ru/9da6d4fc

115
116

Ananus JaHHBIX. bonsmme JaHHBIC

MaiuuHHOe 00ydyeHue

https://m.edsoo.ru/a9b12881
https://m.edsoo.ru/83a3b7a4

117

118

119

120

121

AHamn3 JaHHBIX C IOMOILBIO
AJIEKTPOHHBIX TAOJIUII

[TpakTrueckas paboTta 1mo Teme
"AHann3 JaHHBIX C IIOMOIIBLIO
AJIEKTPOHHBIX Ta0IUIT"

[Toctpoenue rpagukoB GyHKIMH.
[TpakTryeckas pabora o Teme
"HarnsgHoe npeacraBieHue
pe3yIbTaTOB CTATUCTUYECKOM
00pabOTKM JaHHBIX B BHJIC JUATPAMM
CpeACTBaMH PEIaKTOpPa IEKTPOHHBIX
g

JIunuu tpenna. Ilpakruueckas
paborta no teme "[lon6op nuHuN
TpeHAa, MPOrHO3UpoBaHue"
[Ton6op mapamerpa. [IpakTrueckas
pabora o Teme "YUuciaeHHoe
pELICHNE YPABHEHU C IOMOILBIO

0.5

0.5

0.5

https://m.edsoo.ru/b381a33f

https://m.edsoo.ru/81338435

https://m.edsoo.ru/669dadb8

https://m.edsoo.ru/4de776ca

https://m.edsoo.ru/ca3ea9b6




noabopa mapamerpa"

OnruMuzanus Kak MmoucK

HAWIYYILEro peuieHus B 3aJaHHbIX
122 ycinoBusx. [Ipaktuaeckas pabora 1o 1 0.5 https://m.edsoo.ru/5ed19594

TeMme "Pemenue 3amau onTUMHU3ALUNA

C TIOMOIIIBIO 3JICKTPOHHBIX Ta0IHIT"
123 PeszepBHoe Bpemst 1 https://m.edsoo.ru/18d29bcf
124 PesepBHOE Bpems 1 https://m.edsoo.ru/69ad419¢
125 PesepBHOE Bpems 1 https://m.edsoo.ru/6dc89fb3
126 PesepBHoe Bpemst 1 https://m.edsoo.ru/9a45f1ec
127 PesepBHOE Bpems 1 https://m.edsoo.ru/ae395675
128 PesepBHoe Bpemst 1 https://m.edsoo.ru/5fbdd4f5
129 PeszepBHOE Bpems 1 https://m.edsoo.ru/bbf5d41a
130 PesepBHOe Bpemst 1 https://m.edsoo.ru/c8f74da4
131 PesepsHOE Bpems 1 https://m.edsoo.ru/763ae2b5
132 PeszepBHOe Bpems 1 https://m.edsoo.ru/18cadced
133 PesepsHOE Bpems 1 https://m.edsoo.ru/84d9796a
134 PeszepBHoe Bpems 1 https://m.edsoo0.ru/e3197622
135 PeszepBHOE Bpems 1 https://m.edsoo.ru/619b276a
136 PesepBHOE Bpems 1 https://m.edsoo.ru/858be6d9

OBIIEE KOJIMYECTBO YACOB I10 136 15
[TPOTPAMME




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tema ypoka Bcero Kontpoapirie  Ipaxruteckue u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI pecypenr

Konnaectso napopManmm 1 https://m.edsoo.ru/f218b639

2 AJITOPUTMBI CKaTUS TaHHBIX 1 https://m.edsoo.ru/dbcb13f8
Anroputm Xadhdmana 1 https://m.edsoo.ru/2d3aa997
[TpakTuueckas paboTa 1o Teme

4 "CoxaTHe JaHHBIX C IIOMOIIBIO 1 1 https://m.edsoo.ru/af36952¢
anroputMa Xaddmana"

5 Anroput™m LZW 1 https://m.eds00.ru/93239931
AJNTOPUTMBI CXKAaTUSI TAHHBIX C

6 HOTep"HMH' Mpaxririecias pabora no 1 0.5 https://m.edsoo.ru/ac7d649a
teme "CkaTue JaHHBIX C TOTEPSIMHU
(amropurmsl JPEG, MP3)"
CxopocTb nepeiauu JaHHBIX 1 https://m.eds00.ru/66d89765
IToMexX0yCTOMYUBBIE KOJIbI 1 https://m.edsoo.ru/7455d7ae
[TpakTrueckas paboTa 1o Teme

9 . 1 1 https://m.edsoo.ru/aca73d86
"ITomexoycToitunBelie KObI"
Cucrembl. KOMIIOHEHTHI CUCTEMBI U
ux B3aumojienctere. CUCTEMHBIM

10 s dexT. YrpasiaeHue kak 1 https://m.edsoo.ru/741f3a29
nH(pOpPMalMOHHBIN TpoIiecc.
OGparHas CBs3b

11 Mojenu 1 MOJIETUPOBAHUE 1 https://m.edsoo.ru/5f7efd69

12 I'padmr 1 https://m.edsoo.ru/1185677d




13 Pemenue 3amau ¢ momoniso rpadoB https://m.edsoo.ru/28d8ae96

14 HepeBbs https://m.edsoo.ru/22d5b33e

15 OCHOBBI TEOPUH UTP https://m.edsoo.ru/2b75f4a4
[IpakTrueckas paboTta 1mo Teme

16 "[TouCK BBIUTPBIIIHON CTPATErvH B https://m.edsoo.ru/a23c713a
urpe ¢ noytHor napopmarmen"”

17 CpeactBa HCKyCCTBEHNOro https://m.edsoo.ru/d4345f55
MHTEIICKTa
[TpakTrueckas paboTta 1mo Teme

18 "CpencTBa HCKYCCTBEHHOTO https://m.edsoo.ru/89c3da9e
WHTEIIeKTa"
dopmanuzarys TOHATHS AJITOPUTMA.
Mamnna TeroprHTa KaK

19 . https://m.edsoo.ru/bba2f25d
YHUBEpCalbHasi MOJIENb BHIYMCICHHI.
Tesunc Yépua—Tpropunra
[TpakTudeckas paboTa mo Teme

20 "CocraBieHHe IPOCTON MPOrpaMMBbI https://m.edsoo.ru/88a46897
Ju1st MamuHbl Teropunra"

21 Mammna Ilocta https://m.edsoo.ru/a715adc4

22 Hopmanehsie anropudmer Mapkosa https://m.edsoo.ru/124eb8e6
AJNTOPUTMUYECKH HEPa3pEITUMbIE

23 3A7'TH. SaaA OCTAHOE?. 5 https://m.edsoo.ru/fb4b251d
HeBo3M0OXHOCTh aBTOMATHYECKOM
OTJIaJIKU MPOrPaMM

24 Cn0’KHOCTh BBIYHCIICHUN https://m.edsoo.ru/bcae4df6
[Touck npocTeIX yKncen B 3aJaHHOM

25 JIana3oHe ¢ MOMOIIBIO aIrOPUTMA https://m.edsoo.ru/3c3ecf66

«pemeto IpartocheHa




26

27

[TpakTnyeckas pabora no Teme
"TTorck NPOCTBIX YUCEII B 33 JAHHOM
auarna3oHe”

MHoropa3psigHbIC [IeJbIe Yncia,
3a/1auu JJIMHHOW apu(METHKH

https://m.edsoo.ru/9fd1b9al

https://m.edsoo.ru/15161fca

28

[IpakTuyeckas pabora o Teme
"Peanuzaiust BBIYUCICHHI C
MHOTOpa3psIHBIMUA YHCIIaMU"

https://m.edsoo.ru/d43ad297

29

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
oTOOpaXkeHus ). Xd1I-TabJIUIIBI.
[TocTpoenne andaBUTHO-9YACTOTHOTO
CJIOBaps IS 33/IaHHOTO TEKCTa

https://m.edsoo.ru/9bafe629

30

31

32

33

[IpakTuyeckas pabora o Teme
"ITocTpoenue anpaBUTHO-4aCTOTHOTO
cJoBaps IS 3aJaHHOTO TeKcTa"

AHanu3 TeKCTa Ha €ECTECTBEHHOM
A3bIKe. Beiaenenue
MOCJIe0BATENbHOCTEN MO MIA0I0HY.
Perynsipubie BoipaxeHnus. HacTOTHBIN
aHanu3

[IpakTuyeckas paboTa Mo Teme
"AHann3 TEKCTA Ha ECTECTBEHHOM
s13pIKe"

Creku. AHanu3 NpaBUIbLHOCTH
CKOOOYHOTO BBIPAXKEHHUS

https://m.edso00.ru/351c2866

https://m.edso00.ru/65d8e756

https://m.edso0o0.ru/9d9cb9off

https://m.edsoo.ru/1a6fe123

34

Boruncnenue apupmernyeckoro
BBIPa)KEHUSI, 3a[IMCAaHHOTO B
nocThuKcHOU popme

https://m.edsoo.ru/d6a6dasS6




35

36

37

[IpakTHueckas padborta 1o reme
"Beruucnenue apupmMeTuaeckoro
BBIPpAXKXCHUA, 3AlIMCAHHOI'O B
noctdukcHon hopme"

Ouepenu. Mcnonb3oBanue ouepean
JUISL BpEMEHHOTO XpaHEHHUS JIaHHBIX
[IpakTuyeckas pabora o Teme
"Ucnonb3oBanue ouepenn”

https://m.edsoo.ru/96e5719¢

https://m.edsoo.ru/b21elbbe

https://m.edsoo.ru/c35f65b4

38

Hepesbs. Peanuszanus nepesa ¢
MOMOIIBIO CCBIJIOUHBIX CTPYKTYP.
JBonuHbIe (OMHAPHBIE) ACPEBbSI.
[TocTpoenue nepeBa 1uist 3a1aHHOTO
apu(QMETUYECKOTO BBIPAKECHUS

https://m.edsoo.ru/63d95684

39

[IpakTuyeckas pabora o Teme
"Ucnonp3oBaHne 1epeBbEB s
BBIYHUCIICHHSI apr(PMETHIECKUX
BbIpaXeHUI"

https://m.edsoo.ru/65ecdleb

40

41

42

PexypcuBHBIC aITOPUTMBI 00X0/1a
nepesa. Mcnonb3oBaHue CTEKa U
odepeau it 00xo/a aepeBa
PexypcuBHBIC aropuTMBI 00X0/1a
nepesa. Micnons3oBaHue cTeka u
odepeu it 00Xo/a aepeBa
Anroputmsl Ha rpadax. [Toctpoenue
MUHUMAJIBHOTO OCTOBHOTO JIEpeBa
B3BEIIICHHOT'O CBSI3HOT'O
HEOPHEHTUPOBAHHOTO rpada

https://m.edsoo.ru/fb5de869

https://m.edsoo.ru/1cf53751

https://m.edsoo.ru/46339975

43

O6xox rpada B rmyouny. O6xox

https://m.edsoo.ru/cfc7ea67




44

rpada B mupuny

KosmnuecTBo pa3nuuHbIX IIyTei
MEX1y BEpLINHAMU
OPUEHTUPOBAHHOTO ALUKINYECKOTO
rpada

https://m.edsoo.ru/e27879db

45

46

47

Anroput™m JlefKCTpHI.

[TpakTrueckas paboTa 1o Teme
"Briuncienue AMHBI KpaT4alIiero
MyTH MEX]y BepIIMHAMH rpada
(amroput™m Jleitketpsrn)”

Anroput™m ®noiia—Y opiiaiia

https://m.edsoo.ru/76973d52

https://m.edsoo.ru/39d967dc

https://m.edsoo.ru/9231c81f

48

3amauu, perraeMbie ¢ TOMOIIBIO
JAUHAMHUYCCKOIro NporpaMMHUpOBaHus:
BBIUMCJICHHE PEKYPCUBHBIX (DYHKITUI

https://m.edsoo.ru/98aecc24

49

[IpakTuyeckas pabora o Teme
"BbruncieHne peKypcuBHBIX (PYHKIIHHA
C TIOMOIIIBIO IMHAMUYECKOTO
nporpaMMupoBasus”

https://m.edsoo.ru/c1db29e9

50

51

52

3aiauu, penaeMble ¢ TOMOIIBIO
JTMHAMUYECKOT0 TPOrPaMMHUPOBAHUS:
MOJICUET KOJIMYECTBA BAPUAHTOB

[IpakTuyeckas paboTa Mo Teme
"Ilogcuér KoMMYecTBa BAPUAHTOB C
TTOMOIILIO JUHAMUYECKOTO
nporpamMmmupoBaHus"

3aiauu, pelraeMble ¢ TOMOIIBIO
JUHAMHUYECKOT0 MPOrPaMMUPOBAHUS:
3aJla4d ONTUMU3AIUN

https://m.edsoo.ru/c73939f1

https://m.edsoo.ru/54ab3952

https://m.edsoo.ru/d65bb115




53

54

55

[TonsiTue o mapagurmax
nporpamMmmupoBanus. O030p S3IKOB
POrPaMMHUPOBAHHUS

[Tonsitne 06 0OBEKTHO-
OPHUEHTHPOBAHHOM
MIpOorpaMMHPOBAHUH

OO0BekThI U Ki1acchl. CBOMCTBA H
METOAbI OOBEKTOB

https://m.edsoo.ru/2db814ca

https://m.edsoo.ru/2837eas55

https://m.edsoo.ru/a286f8dc

56

57

58

OOBEKTHO-OpPUEHTUPOBAHHBIN aHAIIN3

[TpakTrueckas paboTta 1mo Teme
"Hcmoap30oBaHne TOTOBBIX KJIACCOB B
nporpamme"

Pazpabotka nmporpamMm Ha OCHOBE
00BEKTHO-OPHEHTHPOBAHHOTO
rnmoaxonaa

https://m.edsoo.ru/d556¢32f

https://m.edsoo.ru/7ebbc2c2

https://m.edsoo.ru/dcb3b73d

59

[Ipaktrueckas padota "Pa3paboTka
IIPOCTOM ITPOTrPaMMBI C
WCIIOJIb30BAaHUEM KJIacCOB"

https://m.edsoo.ru/13521£59

60

61

WNukancynsauus. [Ipaktudeckas
pabora mo Teme "Pa3paboTka kiacca,
MCIIOJIb3YIOIIET0 MHKATCYIISIHI"

Hacnenosanue. [Tomumopduzm

0.5

https://m.edsoo.ru/d5579a4f

https://m.edsoo.ru/19f5788f

62

[TpakTnueckas paboTa 1o Teme
"Pa3paboTka nepapxuu Kj1accoB"

https://m.edsoo.ru/69ab8d59

63

Cpenbl OBICTPOI pa3pabOTKH
nporpamm. [IpoektrupoBanue
uHTepderica moIb30BaTENs

https://m.edsoo.ru/ee3bf59d

64

[IpoexTupoBanue uHTepdeiica

https://m.edsoo.ru/36bf5682




65

ITIOJIB30BaTECIA

Hcnonb3oBaHue roTOBBIX
YIPABISIEMBIX AJIEMEHTOB JIJIst
MOCTpOeHUs uHTepdeiica

https://m.edsoo.ru/ba2fc7el

66

[IpakTuyeckas pabora o Teme
"Pa3zpaboTka mporpamMMsl ¢
rpaduveckuM uHTEpPeiicom”

https://m.edsoo.ru/dd782619

67

68

H3yueHnne BTOpPOro si3bka
IIPOrpaMMHUPOBaHUS
N3y4eHne BTOPOro si3bIKa
IIPOrPaMMHUPOBAHHUS

https://m.edsoo.ru/227ec589

https://m.edsoo.ru/dad6ec2e

69

Otanbl KOMIIbIOTEPHO-
MaTEeMaTUYECKOT0 MOJEIUPOBAHUS

https://m.edsoo.ru/62649a54

70

71

72

73

I[I/ICerTI/IBaI_II/IH pu MaTCMaTUICCKOM

MOACIINPOBAHNH HECTIPCPBIBHBIX
npoueccoB. MoaenupoBaHue
JABHUXXCHUSA

[TpakTudeckas paboTa mo Teme
"MopenupoBaHue ABUKEHUA"

MonenupoBaHue OUOIOTHYECKUX
cuctem. [IpakTudeckas pabora mo
teme "MonenupoBaHue
OMOJIOTHYECKUX cucTteM"
MaremaTnaeckne MOJIETH B

SKOHOMUKE. BhIuucinTensHbie
9KCIICPUMCHTBI C MOJCIIIMU

0.5

https://m.edsoo.ru/f83861f1

https://m.edsoo.ru/2856df4c

https://m.edsoo.ru/a623b46¢

https://m.edsoo.ru/619e3a3b

74

BeposTHoCcTHBIE MOIEIH.
[IpakTrueckas paboTta 1mo Teme

0.5

https://m.edsoo.ru/e6d1df12
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"MMuTallMOHHOE MOJICIUPOBAHUE C
nomotibio Mmetona Mounte-Kapio"

KOMHBIOTCpHOG MOACIINPOBAHUC
CHUCTEM YIIpaBJICHUA

https://m.edsoo.ru/ed16ee9c

76

7

78

79

OO0paboTka pe3yIbTaToB
IKCIIEPUMEHTA

TaGmuuHble (pensIuoHHbIC) Oa3bl
TAHHBIX

[Touck, copTUpOBKa U PUIBTPALIUS
JAHHBIX. 3aIPOCHI HA BEIOOPKY
JTAHHBIX. 3aIPOCHI C TapaMeTPaMHU.
Brruncnsiemsie mosis B 3ampocax

[IpakTuyeckas pabora o Teme
"Pabota ¢ roroBoi 06a30i JaHHBIX"

https://m.edsoo.ru/b5393c85

https://m.edsoo.ru/bb84def6

https://m.edsoo.ru/162c¢334c¢

https://m.edsoo.ru/5449eb5e

80

MHuororabanydbie 0a3bl JaHHBIX.
Tunel cBsizel MEXTy TaOIUIIAMU.
Buenmawmii ximrou. I{emoctHOCTH 6a3b1
AHHBIX

https://m.edsoo.ru/719ae798

81

82

83

[TpakTryeckas pabora no Teme
"Pa3paboTka MHOTOTaOIM4HOM 0a3bl
JTaHHBIX"

3arpocsl K MHOTOTaOIMYHBIM 6a3aM
JTAHHBIX
[TpakTrueckas paboTa 1o Teme

"3ampockl K MHOTOTA0IHYHOM 0aze
JAHHBIX"

https://m.edsoo.ru/9a9deaa7

https://m.edsoo.ru/9e4f1cce

https://m.edsoo.ru/e29f724a

84

SI3pIk ynpaBieHust naHabIMu SQL

https://m.edsoo.ru/2ef31de5

85

[IpakTuyeckas pabora o Teme

https://m.edsoo.ru/2a91c7cb




"VrpaBieHue JaHHBIMU C TTIOMOIIIBIO
si3bika SQL"

HepemsimmonHsie 6a3pl JaHHBIX.

86 1 https://m.edsoo.ru/3fblccl6
DKCHepTHBIE CUCTEMBI
87 HHTepHeT-npriIoKeHus 1 https://m.edsoo.ru/28557d12
[ToHsiTHE O CEpBEPHOM U KIIMEHTCKOM
yacTsx caiita. TeXHONIOTHs «KJIUEHT
88 . 1 https://m.edsoo.ru/c1£8228f
— cepBep», €€ TOCTOMHCTBA 1
HEJIOCTATKU
89 OcHogsl s1361ka HTML 1 https://m.edsoo.ru/58ec71ab
[IpakTuyeckas pabora o Teme
90 " . 1 https://m.edsoo.ru/a21449ac
Co3nanue TeKCTOBOW BeO-CTpaHHIIbI"
91 OcHogsl s1361ka HTML 1 https://m.edsoo.ru/2738f48e
92 OcHoBnl s1361ka HTML 1 https://m.edsoo.ru/5a6£1349
[TpakTudeckas paboTa mo Teme
"Coznianue BeO-CTpaHHULIbI,
93 BKJTFOYAIOIIEH MYyJIbTUMEIUMHBIC 1 https://m.eds00.ru/92b315ba
00BEKTHI (PUCYHKH, 3BYKOBBIE
JlaHHBIE, BU/€0)"
OCHOBBI KaCKaIHBIX TaOIHI] CTUIICH
94 1 https://m.eds00.ru/5932929¢
(CSS)
[IpakTuyeckas paboTa Mo Teme
95 "OdopmieHrE CTPAHUIIBI C TTOMOIIBIO 1 https://m.edsoo.ru/868de7¢e9
KacKaJaHBIX Ta0auI] cTriei"
96 Cuenapun Ha s3b1Ke JavaScript 1 https://m.edsoo.ru/f6f98b8f
97 Cuenapuu Ha s13b1ke JavaScript 1 https://m.edsoo.ru/d7bbcf51
98 ®opMbl Ha BEO-CTpaHUILIE 1 https://m.edsoo.ru/7eacb93a
99 [IpakTudeckas pabora Mo Teme 1 https://m.edsoo.ru/de2b9fe3




100

"O6paboTka naHHBIX GopM"

Pazmemenue BeO-caiiToB. Ycayra
XOCTHHTA. 3arpy3ka ¢aiioB Ha CalT

https://m.edsoo.ru/41eblbel

101

Kanpuposanue. lcnpasienue
nepcnexkTuBsl. [ ucrorpamma.
Koppekuust ypoBHEH, KOppEeKLIHs
nBera. O0ecBeYrBaHNE IBETHBIX
HU300paKeHUI

https://m.edsoo.ru/92d2dad8

102

BBo nzo0paxenuii ¢
UCTIOJIb30BAaHUEM Pa3IMYHBIX
poBBIX yCTporCTB. [IpakTHyeckas
pabota o Teme "O6paboTka
nudposbIx pororpadmii"

0.5

https://m.edsoo.ru/f9f392be

103

Perymb. Pabora ¢ obmactsamu.
OwmibTpsl. [IpakTueckas padota no
teme "Peryib nudpossix
¢dororpaduit”

0.5

https://m.edsoo.ru/8bb21a51

104

MHorocnoiiHble H300paKeHUs.
TekcToBbie cion. Macka ciios.
Kanaibl. CoxpaneHue BbIICIICHHOM
obnactu

https://m.edsoo.ru/e675a6d7

105

106

[IpakTuyeckas pabora o Teme
"MHuorocnoiiabie n3o0paxxenus"

[MoaroroBka umTrOCTpaIuit s BeO-
caiftoB. [IpakTuueckas pabora o
TeMe " AHUMUPOBAaHHbIE
u300pakeHus"

0.5

https://m.edsoo.ru/6¢cc83b9f

https://m.edsoo.ru/869f5cc3

107

BekTophas rpaduka. Bekropuzamms

https://m.edsoo.ru/425b989¢




pacTpoBBIX N300paKeHUN

[IpakTuyeckas pabora o Teme

108 1 https://m.edsoo.ru/9b785afe
"Bekropnas rpaguxa"
[TpuHIMIBI TOCTPOCHUS U

109 pPeAAKTUPOBAHUS TPEXMEPHBIX 1 https://m.edsoo.ru/194438{2
Mojieen
[TpakTrueckas paboTa 1o Teme

110 "CoziaHue NpocThIX TPEXMEPHBIX 1 https://m.edsoo.ru/eb72742f
Mozeneit"

111 Cerounblie mogenu. Marepuassl 1 https://m.edsoo.ru/caSbc1f2

11 [lpaxmiiecia pabora no reme 1 https:/m.edsoo.ru/52383d21
"Cerounbie moaenu"

113 Monesmposartite HCTOMHIKOB 1 https://m.edsoo.ru/36¢6¢3ce
ocsemeHus. Kamepsl

114 ~ |lpaKmiieckai paGora no reme 1 https://m.edsoo.ru/3965142a
"Pennepunr"

115 ARIUTHBHEIE TeXHONOTHH (3D- 1 https://m.edsoo.ru/d62aclee
MIPUHTEPHI)

116 Homsarre o BHpj YATBHOH peanbHoCT 1 https://m.edsoo.ru/897a764d
U JIONIOJTHEHHOW PearbHOCTH

117 Pe3epBHOE Bpems 1 https://m.edsoo.ru/d3c8c97c

118 PesepBHOE Bpems 1 https://m.edsoo.ru/7d6517ae

119 PesepBHOe Bpems 1 https://m.edsoo.ru/d717ec52

120 PesepBHOE Bpems 1 https://m.edsoo.ru/1eed2e56

121 PesepBHOE Bpems 1 https://m.edsoo.ru/d4c1b6bS

122 Pe3epBHOE Bpems 1 https://m.edsoo.ru/9e2a3db3

123 PesepsHOe Bpems 1 https://m.edsoo.ru/1bc9ealf




124 Pe3epBHOE Bpemst 1 https://m.edsoo.ru/64a35748
125 PeszepBHoe Bpemst 1 https://m.edsoo.ru/fe28b424
126 PezepBHOE Bpems 1 https://m.edsoo.ru/8ealf6c3

127 Pe3epBHOE Bpemst 1 https://m.edsoo.ru/a465d52d
128 PesepBHOe Bpemst 1 https://m.edsoo.ru/cd84bdb5
129 Pe3epBHOe Bpems 1 https://m.edsoo.ru/97daf496
130 PesepBHoe Bpemst 1 https://m.edsoo.ru/578d832f
131 PesepBHOE Bpems 1 https://m.edsoo.ru/51ce339
132 PesepBHoe Bpemst 1 https://m.edsoo.ru/56dc615¢
133 PesepBHOE Bpems 1 https://m.edsoo.ru/5d3a9937
134 PeszepBHoe Bpemst 1 https://m.edsoo.ru/d43442f7
135 PesepBHOE Bpems 1 https://m.edsoo.ru/569aabbe
136 PeszepBHoe Bpems 1 https://m.edsoo.ru/dcb5b2bf
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IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUA

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

1.

3namv (nonumams)

1.1

[TorrMaHne OCHOBHBIX NPHUHIIMIIOB YCTPOWCTBA M ()YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWIBHBIX KOMITBIOTEPOB; TEHICHIIHIA
pa3BUTHs KOMITBIOTEPHBIX TEXHOJOTHH; 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 OpraHU3alMM U

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

1.3

ITormmanne OCHOBHBIX MNPHUHOUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIOB

uHpopmarun

1.4

[Tonnmanue ©6a30BBIX AITOPUTMOB OOpPaOOTKH YHCIOBOM M TEKCTOBOM
uHpopMauuy (3amMCh 4YMCEN B TO3ULHOHHOW CHUCTEME CUHCIIECHUS,
JIEIMMOCTbh LIEJIBIX YHMCEN; HAXO0XKJIEHUE BCEX IPOCTHIX YHCEN B 3a/laHHOM
Jarna3oHe; o0paboTka MHOTOPA3pSAHBIX IEIBIX YHCEN, aHaIu3

CHUMBOJIBHBIX CTPOK U I[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKU

1.5

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

cpensl pa3paboTKu

1.6

Brnanenne OCHOBHBIMH CBEJAEHUSIMH O 0a3zax HaHHBIX, WX CTPYKTYpE,

CpeaAcCTBax CO3aHuAd U pa6OTBI C HUMH

1.7

ITonnManue BO3MOKHOCTEH U OI‘paHI/ILICHI/Iﬁ TEXHOJIOTUH HCKYCCTBECHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX 06J'IaCTSIX; HaJIM4ue Hpe,Z[CTaBJ'IeHI/Iﬁ 00
HUCIIOJIB30BaHNU I/IH(i)OpMaIII/IOHHBIX TEXHOJIOT Ui B Pa3INYIHBIX

npodeccuoHanbHbIX chepax

1.8

Brmanenue TeopeTMUECKMM anmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIATH
MIPEACTABJICHUE 3aIaHHOI0 HATypaJbHOTO YHCJIA B PA3JIMYHBIX CHUCTEMAX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUSl JIOTUYECKUX BBIPAKEHUH,
UCTOJB3Ysl 3aKOHBI anreOpbl JIOTHKH; ONpPENeaTh KpaT4alliuid myTh BO
B3BEIIEHHOM Trpae M KOJMYECTBO MyTeHl MEXIy BepIIMHAMU

OpPUEHTUPOBAHHOTO ALMKINYECKOro rpada




Ymemo

2.1

22

YMeHHe HCHOob30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIN s
aHanmm3a 00BEKTOB M MPOLECCOB: (hOPMYIUPOBATH IIENb MOJICIUPOBAHUS,
BBIMOJHATh AQHAJINU3 PE3YyJIbTaTOB, MOJYUEHHBIX B XOJ€ MOEIUPOBAHUS;
OLICHMBATh aJICKBAaTHOCTh MOJEIH MOJCIUPYEMOMY OOBEKTYy WU

MPOLECCY; MPEACTABIIATh PE3YIAbTATHl MOAEITUPOBAHUS B HATJISITHOM BUIE

YMenue KiacCHPUIMPOBATH OCHOBHBIC 3a/ladll  aHANU3a JaHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIacTepu3alus, aHaJIu3
OTKJIOHEHHI1); MOHMMATh MOCJIEeI0BATEIILHOCTh PEIleHUs 3a7ad aHalu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KayecTBa JaHHbIX,
BbIOOp ¥ (WJIM) TOCTPOCHHE MOJENIH, NPeoOdpa3oBaHUE JTAHHBIX,

BU3yalIn3allMd JaHHBIX, HHTCPHPCTALIUA PE3YJILTATOB

23

24

YMenue onpenensaTh HHHOPMAIUOHHBIA 00BEM TEKCTOBBIX, TpaHUeCKUX
Y 3BYKOBBIX JIJAHHBIX IIPHU 3aIaHHBIX MapaMeTpax JUCKPETU3aluu. Y MEHUE
ONIPEAENATh CPEAHIOK CKOPOCTh II€peladyd JaHHBIX, OLEHHUBATh
M3MEHEHHE BpPEMEHHM TMepeAayd Npu H3MEHEHHH WH()OPMAIMOHHOTO

00BbEMA JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CcTpouTh KOJA, OOECIEeYUBAIOLIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIIHIO0 JUIMHY COOOIIEHUS IPYU U3BECTHOM YaCcTOTE CUMBOJIOB

2.5

YMeHue ucnoip30BaTh IMpPU PEUIEHWH 3a7ad CBOMCTBA IMO3WLIMOHHOU
3allMCH YHUCEJI, aITOPUTMbI ITOCTPOCHUS 3allMCH YUCIA B IMO3ULIMOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCIa I10
CTPOKE, COZEpKalllell 3aluch 3TOT0 4YHUCia B IMO3ULHMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHWEM;  YMEHHUE  BBIIOJHSATH

apI/I(l)MeTI/ILIGCKI/IG ornecpanr B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMaIbHBIX (opMax MO 3aJaHHOM  Tabnwuie
UCTMHHOCTH; HCcleloBaTb 00JacTh  MCTMHHOCTH  BBICKA3bIBaHMS,

COACPKAIICTO TEPEMECHHBIC, PCIIATh HECIOXKHBIC JIOTHYCCKUC YPABHCHUA

YMeHne pemiaTh alrOpUTMHUYECKHE 3a7aud, CBSA3aHHBIE C aHAIH30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO TMYTH MEXIY BEPIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX MTyTeH MEXIY BEpIIHHAMH

OPUCHTHUPOBAHHOI'O aTUKIIMICCKOTO rpa(ba)

2.8

YMeHne Ucnoiab30BaTh JCPEBbS IPU aHAIN3E U MMOCTPOCHNUHN KOJ0B W JJIA
NpEaACTaBJICHUA apI/I(I)MCTI/I‘-ICCKI/IX BBIpa)KeHPIfI, npu peUICHUU 3a4av
MOoruCKa MU COPTHUPOBKH; YMCHUC CTPOUTH ACPCBO HUTPHI MO 3aJaHHOMY

IrOpuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

UTPBI
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2.10

YMeHHe aHaIM3MpOBaTh AJITOPUTMBI  C  HCIIOJIB30BAaHMEM  TaOJIHII
TPACCUPOBKHU; ONPEIENATh 0e3 MCIOIb30BAHUS KOMITBIOTEPA PE3YIbTAThI
BBINOJIHEHUS HECJIOKHBIX IPOTrPaMM, BKJIFOYAIOIIMX LIMKJIbI, BETBIECHUS U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpeleNaTh CIOXKHOCTh HM3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHME 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIM IOMCK) M NPUBOAMUTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU I pCIICHUSA OI[HOﬁ 3aga4u

2.11

Bnajgenue yHUBEpCATbHBIM SI3BIKOM TPOTPAMMHUPOBAHUS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu o 6a30BBIX
TUTIaX JAHHBIX M CTPYKTypax JaHHbBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIC
VIPAaBISIONUE  KOHCTPYKIIMH;  YMEHHE  OCYIISCTBISATH  aHAIU3
NPEIUIOKEHHOW ~ MPOrPpaMMBI:  ONPENESITh  PE3YyJbTaThl  PaOOTHI
IpOTrpaMMBbl TIPU 33JaHHBIX UCXOJHBIX JIAHHBIX; ONMPEICINSATh, MPU KAKUX
UCXOJHBIX JIaHHBIX BO3MOKHO TOJYYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT NpPHBECTH K OImMUOKe B paboTte
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKCHHS  TO0  YIYYIICHHUIO

MMpOorpaMMHOIo Koia

2.12

2.13

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUISI M3YUYCHHUS  SI3bIKE
nporpamMmmupoBanus Beicokoro yposHs (Ilackanb, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPaOOTKHM YMCell, YUCIOBBIX OCIIEI0BATEIbHOCTEH
M MacCHBOB: IIPEJCTaBJICHME 4YHWCIa B BUAE HaOoOpa MPOCTHIX
COMHOXMHTENEH; HaX0XJIeHHE MaKCHUMaJdbHOW (MUHUMAJIbHON) LHQpPHI
HaTypaJIbHOTO YHCJA, 3alIUCAHHOTO B CUCTEME CUUCIIEHHS C OCHOBaHHUEM,
He mnpeBblmaonmM 10; BbluucCieHHMe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM IOCIEAOBATEIBHOCTH (CYMMBI,
NPOU3BEECHUS  CPEAHEro  apu(PMETHYEeCKOro, MHUHHUMAJbHOTO U
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMUYECTBA JJIEMEHTOB, YAOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHHE
UCIIOJIb30BaTh B MpOrpaMMax JaHHbIE pPAa3IMYHBIX THUIOB C YYETOM
OTpaHMYEHUN Ha JMaNa3oH MX BO3MOXHBIX 3HAYEHUH, NPUMEHATH IpU
pELIEHNN 3a7a4d CTPYKTYpPBl JAHHBIX (CIUCKH, CIOBAapH, CTEKH, OYEPEH,
JIepeBbsl); MPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbIE MOANPOTPaMMBI IS
00pabOTKM YUCIIOBBIX JAHHBIX M CUMBOJIBHBIX CTPOK; MCIOJIb30BaTh MpU
pa3paboTke MporpamMm OHOJIMOTEKH MOANPOrpaMM; YMEHHE HCII0JIb30BaTh

CpeacCTBa OTJIAAKHU IPOrpaMM B CpCIC IMPOrpaMMHUPOBaAHUA

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_U:I JJIA aHaJln3a,

MNpEACTaBJICHUA U O6pa60TKI/I JaHHBIX (BKJ'IIOLIEUI BLI60p OIITUMAJIBHOTO




pelieHus, moaAdOop JTUHUHM TpPEHJa, pPelIeHHe 3aJad MPOTHO3HPOBAHMUS),
YMEHHE UCIONIb30BaTh TaONMHUYHBIC (pPENSIUOHHBIE) O0a3bl JAHHBIX |

CIIPpaBOYHBIC CUCTEMBI

2.14

YMeHue OpraHu3oBBIBaTh JHYHOC WH(MOPMAIMOHHOE IMPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHU(PPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX

yCIIyT, TUPPOBBIX 00pa30BATEIILHBIX CEPBUCOB




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

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1

udposast rpaMOTHOCTH

1.1

1.2

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaJ'[J'ICJ'IBHBIe
BBIYMCIICHUA. MHoronpoueccopHHe CHCTEMEI. P acnpez[enéHHHe

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06p360TKa 0O0JIBIINX JaHHBIX

[IpyHIMIBI OCTPOEHHS] U allapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETEil.
CereBbie mnporokosbl. Cerb HWMHrepHer. Appecanuss B cetu MHTepHer.
[Ipotokomnsl creka TCP/IP. Cucrema nomennsix umeéH. Paznenenue IP-cetu Ha

MOJICETH C MOMOILBIO MAaCOK MOACETEeH

1.3

1.4

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. [IpuHIMIIBI pa3MenIeHUS U
uMeHoBaHus (aitnoB B gonroBpeMeHHOW mnamstu. [llaGnonsl i ommcaHus
rpymi ¢aiinos

CkopocTp mepefaud  JaHHBIX. 3aBUCHUMOCTh  BPEMEHM  Iepejayd  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHAIa CBSI3U
Hludposanue naHHbIX. CUMMETpUYHbIE U HecUMMeTpuuHble MHUQPLL. [Ludpsr

npoctoii 3amensl. ludp Llesaps. udp Bmwxenepa. Anroput™m mudppoBaHHS
RSA

1.6

2.1

Kozpl, nmo3Bossitoniie 00HapyXKUBaTh U UCIPABIIATH OIMIMOKH, BOSHUKAIOLIUE TIPU
nepenaye 1aHHbIX. Paccrosinne Xammunra. KonupoBaHue ¢ MOBTOpEHUEM OUTOB.

Konsr XsMmMuHTa
Teopetuueckrue 0CHOBBI HHPOPMATUKHI

JlBouuHoe  KogupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alTMCAaHHBIX C MOMOIIbI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe OIHO3HAYHO NEKOIUPYEMBIX KOJIOB C ITOMOIIBIO

nepeBa

2.2

2.3

Teopernueckne mMoAXoAbl K OIEHKE KojiudecTBa HHGopMmauuu. EauHMIIbI
U3MEpeHusi KoiauuecTBa HHGpopManuu. AndaBUTHBI MOIXOA K OILIEHKE
KonuyectBa HMH(OpManuu. 3akoH aaguTHUBHOCTH HHpopmanuu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyia [llennona

Cucrembr cumucienus. Pa3BépHyras 3amuch IeNbIX H JIPOOHBIX YHCEN B
HO3UIIMOHHON cucTteMe cuucieHus. CBONUCTBA MO3UIIMOHHOM 3allMCH YHCIIA:
KOJIMYECTBO IU(p B 3amUCH, MPU3HAK JCTUMOCTH YUCIIa HA OCHOBAHHUE CUCTEMBI
CUMCIICHUSI. AJITOPUTM NIEPEBOJIA LIEJIOT0 uncia U3 P-uuHOM cucTeMbl CUMCIIEHUS

B ACCATUYHYIO. AJ'IFOpI/ITM nepeBoja KOHe4YHOM P-munHO IIpO6I/I B JCCATUYHYIO.
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2.5

AJropuT™M mepeBoja LENOTro Yucia U3 JECITHYHOW CHCTeMbl cuucieHus B P-
nuHyto. IlepeBox KoHewHOH aecsaTHuHOW Jpobu B P-nunyro. JIBomuHas,
BOCBMEpUYHAs M MIECCTHAAATEPUYHAS CUCTEMBI CUYUCIICHHS, CBSI3b MEXKITY HUMHU.
Apudmernueckue ornepanyy B MO3UIIMOHHBIX CHCTEMAaX CYMCIICHHS

TponuHas ypaBHOBEIICHHAsI CUCTEMa CUUCIIEHUA. [[BONYHO-IeCITHYHAS CUCTEMA
CUHCIIEHUS

Komuposanue tekctoB. Konuposka ASCII. OgHoOaliTHbIe KOgupoBKU. CTaHmapT
UNICODE. Koauposka UTF-8. Ompenenenue wuHGOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOLLIEHUN

2.6

2.7

2.8

2.9

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

JaHHBIX IIPU 3aIaHHbIX YaCTOTC JUCKPETU3AIUN U PA3PAAHOCTH KOAUPOBAHUSA

Anrebpa noruku. IloHsaTtue BbicKa3biBaHMsA. Bpicka3biBaTenbHble (OPMBI
(npenukater). KBaHTOpHI CyIecTBOBAaHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jlormueckue BbIPaKEHUS.
Jlormueckue ToxxaecTBa. Jlornyeckue onepannuy 1 onepanyuy HaJ MHOKECTBAMH.
3aKkoHBl anreOpspl JIOTMKH. OKBHUBAJICHTHbIE MPeoOpa3oBaHUs JOIMUYECKUX
BBIpa)KECHM. JIornuecKkue ypaBHEHHs U CUCTEMBI YPABHEHUM.

Jlornyeckre (QyHKIUU. 3aBUCUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTHYECKHX
(GyHKUIUH OT KOJIMYECTBA apryMEHTOB.

Kanonnueckue opMbl TOrHYECKUX BhIPaKEHHUH

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC  HOPMAJIBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/ILIe HCTUHHOCTHU

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

JIOTUYECKOM cXeMe

2.10

2.11

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

yenoBekoM. ['paduueckoe npeacrapieHue 1aHHbIX (CXEeMBbI, TAaOJIUIbI, TPadUKH).

[IpencraBieHne LenbIX YUCEN B MaMATH KoMmmbloTepa. OrpaHU4eHHOCTh
JUana3oHa 4YHCell IPU OrPaHWYEHWH KoiudecTBa paspsaoB. IlepenonHenue
paspsnHOl ceTku. be33HakoBbie M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JOTIOJTHATEIIbHBIN KOJ OTPULIATENIBHBIX YUCEIL.

[ToGutoBble jorMueckue onepanuu. Jlorndeckuid, apupmeTHyecKuii u

uukauyecknit  casuru. llludgpoBanune ¢ mnomomp0 MOOUTOBOM  omnepauuu




«uckinouaromiee I

2.12

2.13

2.14

[IpencraBiacHue BEIECTBEHHBIX YHCEN B NMaMATH KOMIIBIOTEpA. 3Ha4aulas 4acTb
U NopsAoK uMcna. Jluama3oH 3HAa4eHMM BeELIECTBEHHbIX uucesl. [IpoOiemsl
XPAHECHUS BEIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsaoB. BeinonHeHue omnepanuii ¢ BEIECTBEHHBIMHM YWCIIAMH, HAKOIUICHHE

omnoOoK IIpU BBIYUCIICHUAX

I'padpr. OcHoBHBIe TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTH. PeuieHnue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTUMAJIBHOTO IYTH MEXIY BepIIMHaMU Trpada, ompeneneHUue KOJIUYECTBA
pa3IMYHBIX MyTEH MEX]Iy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaga)

HepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma aepesa.
[IpencraBnenne apupMeTHIECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHue

rpadoB U 1epeBHEB IIPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JIMCKpeTHBIE UTPHI IBYX UTPOKOB ¢ MoiHOU mHpopMaruei. [Toctpoerne nepesa
nepebopa BapUaHTOB, ONUCAHHE CTPATETMH WIPbl B TabIu4yHOU dopme.

BLII/II‘pLIH_IHbIe U IIPOUT'PBIIIHBIC ITO3ULUH. BLII/II‘pLIIJ_IHHe CTpaTeruun

Cpe,I[CTBa HCKYCCTBECHHOI'O HHTCJICKTA. I/II[GHTI/I(bI/IKaLII/IH n IIOHUCK
I/I306pa)I(eHI/II>'I, paciioO3HaBaHHEC JIMII. Hcnonbp3oBaHue MeTOI0B HCKYCCTBECHHOI'O
HWHTCIIJICKTA B 06yqa1011114x cucremax. Mcronp30BaHrue METOIOB HCKYCCTBCHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOIPaMMHUPOBAHHE

3.1

dopmManuzanus MOHATHA aIropuTMa. MammHa TeIOpHHTa Kak YHHBEpPCAJIbHAs

MOJEJb BBIYMCICHUMN

3.2

OneHka CIOXKHOCTH BblUMCIEHMH. Bpemst paboTel M 00BEM HCIIONB3yeMOI
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa HCXONHBIX JaHHbIX. OreHka
aCUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHON
cinoxxHoctu. IlepeGopHbie anroputmbl. I[lpuMepsl pa3IUYHBIX aJITOPUTMOB

peiCHUA OZ[HOI\/'I 3ala4u, KOTOPbIC UMCIOT PA3JIMUYHYIO CIIOKHOCTH

33

34

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aJIrOPUTMOB
YIIpaBJICHUS] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNropuTMoB. OmnpexneneHue

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

AJIFOpI/ITMLI O6pa6OTKI/I HaTypaJIbHBIX YHUCCII, 3allMCAHHBIX B MO3UIHOHHBIX
CUCTEMAX CYHCIICHHA: p336I/IeHI/Ie 3allMCu 4YucCja Ha OTACIbHBIC L[I/I(I)pbl,
HaXOXJICHUC CYMMBbI W IIPOU3BCIACHUIA III/I(l)p, HaXO0XJICHUC MaKCHMAaJIbHOM

(MUHMMAaNTBHOM) TUQPBHL.




[IpencraBnenue uyucna B BUjAE HaOopa MPOCTHIX COMHOXXUTENEH. AJTOPUTM
OBICTPOTrO BO3BEJICHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIMana3oHe

C TIOMOIIIBIO ATITOPUTMA «penieTo JparocheHar

3.5

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

3.6

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

OOpaboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M IBOMYHBIC (ailIIbI.
daiinoBsle mepeMeHHble ((aitioBbie ykazatenu). UteHue u3 ¢aiina. 3anuch B
(aii.

Pazbuenue 3amaun Ha moa3anauu. [lognporpaMmel (TpotieAypsl U PYHKITHH).

Hcnonp3oBanne CTaHAAPTHON OMOIMOTEKH S3bIKa TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PekypcuBHble mpoueaypbl U (yHKuuu. Mcnonb3oBaHue creka s

oprann3anru pCKypCHBHBIX BbI3OBOB

3.8

39

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3anadd. YuciaeHHoe
pellieHre ypaBHEHHMI C momouibio mojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| IOJIOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCICHUE JIMH KPUBBIX. Bpramcnenue romanei ¢uryp c
IIOMOUIBI0 YUCJIEHHBIX METOJIOB (METOJ IPSIMOYTOJIbHUKOB, METOJ TpameLuii).
ITouck makcumyma (MUHUMYMa) QYHKUUMU OJHOW IEPEeMEHHOHW MEeTOJ0M

IIOJIOBUHHOI'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JAaHHBIX.  BcTpoeHHble — (GYHKIIUM  SI3bIKa
MIPOrPaMMHUPOBAHUS ISl 00paOOTKH CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: HO}ICLIéT KOJIMYECTBA IIOSABJICHHU CHMBOJIA B CTPOKE,
pa3OueHre CTPOKH Ha CJIOBa IO MPOOEIBbHBIM CHUMBOJIAM, MOUCK TMOJICTPOKH
BHYTpU JaHHOW CTPOKH, 3aMEeHa HaMIEHHOW MOJCTPOKU Ha JPYTYIO CTPOKY.
I'enepamust Bcex CJIOB B HEKOTOpOM alaBUTE, YIOBIETBOPSIOUINX 3aJaHHBIM

orpannueHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4HCel. BpraucieHne  0000IIEHHBIX
XapaKTEPUCTHUK DSJIEMEHTOB MacCHMBa WM YHCIOBOM IOCJIEI0BATEIbHOCTH
(CyMMBI, TpPOU3BEACHUS, CpEIAHEr0 apu(PMETHUYECKOrOo, MHUHUMAIBHOTO U
MaKCUMaJbHOTO 3JEMEHTOB, KOJUYECTBA JJIEMEHTOB, YAOBIETBOPSIOIINX
3aIaHHOMY YCJIOBHUIO). JIMHEWHBIM TOWCK 3aJlaHHOTO 3HAYEHUS B MAaCCHBE.
AnTOpuUTMBI pabOTHI C dSJEMEHTAaMHU MacCHMBa C OJHOKPATHBIM MPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO maccuBa. IIpocTbie METOIbl COPTHUPOBKHU
(MeTox my3BIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBKamu). CopTUpOBKa
cmusiHueM. breicTtpas coptupoBka maccuBa (anroput™ QuickSort). J[BowmuHBIi

MTOMCK B OTCOPTUPOBAHHOM MAaCCHBE




3.11

3.12

3.13

JIByMepHBIE MacCHBBI (MaTpHUIbl). ANTOPUTMBI 00pPaOOTKH  JBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MaccHBa IO 3a/JaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCIECHHE MaKCHUMyMa
(MMHHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MAacCUBA, [IEPECTAaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBIE  MAacCCHUBBI,  OTOOpaeHus).  XdII-TaOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33JJAHHOTO TEKCTa

Crexku. AHaIN3 TPaBWIBHOCTH CKOOOYHOTO  BBIpAXCHUSA. Bblumcienue
apu(METHYECKOTO BBIPAXKEHUS, 3alMCAaHHOTO B MMOCT(GUKCHOH (opme.

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

3.14

3.15

3.16

Anroputmbl Ha Tpadax. [locTpoeHMe MUHHMAaJIbHOTO OCTOBHOTO JepeBa
B3BELLICHHOI'O CBSA3HOTO HEOPUEHTHUPOBaHHOro rpada. KoauuecTBo pasnuyHbIX
nyTeil Mex 1y BepIIMHAMU OPUEHTHUPOBAHHOTO AlUKIMUYECKOro rpada. AJIropuTm
JlerkcTphl

JHepeBps. Peanusanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOM4YHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa il 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUus. PekypcuBHbIEe anropuTMsl 06xona aepesa. Vcnonab3oBaHue cTEKa U
ouepeau i 00xo/a AepeBa

JluHaMu4eckoe NMporpaMMHUPOBaHHUE KaK METOJl PELICHHUs 33[a4 C COXpaHECHHEM
IIPOMEXYTOUYHBIX PE3Yy/IbTaTOB. 3aJauH, PEIIAEMbIE C IIOMOILBIO JUHAMHYECKOTO
IPOTPaMMHUPOBAHUS: BEIYMCIICHUE PEKYPCUBHBIX (YHKIUHN, MOJICUET KOINIECTBA

BAapuWaHTOB, 3ala4v OIITUMU3AlIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAINU3.
PazpaGoTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TMOAXOJA.

Wukancynsuus, Hacael0BaHue, MOIUMOphU3M
WNHpopmannoHHbIE TEXHOIOTHH

AHanu3 naHHbIX. OCHOBHBIE 33Jlayd aHaJlIW3a JAHHBIX: IPOTHO3MPOBAHUE,
KJaccupuKanus, KilacTepusanusi, aHaiau3 OTKJIOHeHHH. IlocienoBaTenbHOCTH
pelieHus 3a/1ay aHan3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA U OI[EHKA
KauecTBa JaHHBIX, BBIOOp M (WIM) TOCTPOEHUE MOJAETH, NpeodpazoBaHUE
JAHHBIX, BU3YyalW3allusl JAHHBIX, UHTEpHpeTauus pe3ynbratoB. [Iporpammubie
cpenctBa u HHTEepHET-cepBUCH JUIsi 00paOOTKM M TPENCTABICHUS JaHHBIX.

Bbonwsmme manasie. MammaHOEe 00yueHne

4.2

AHanu3 [JaHHBIX C TIOMOIIBIO SJEKTPOHHBIX TaONuWIl. BblYMClIeHHE CYMMBI,
cpenHero  apudMETUYECKOTOo, HAWMOONBIIEro  (HAaUMEHBIIETO)  3HAYCHUS

Juara3zoHa. BeruucieHnue KOE)(b(I)I/II_II/ICHTa KOoppelisinuu IBYX PpAIO0B HOAaHHBIX.




[TocTpoeHne cTOMOYATHIX, JUHEHYATHIX M KPYroBbIX amarpamm. l[loctpoeHue
rpadukoB ¢yakiuit. [Tonbop MUHUYM TpeHIa, pEelIeHUe 3a/1a4 MPOTHO3UPOBAHUSI.

Pemenne 3aJ[a4 OIITUMH3allMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_I

4.3

Juckperuzanust NOpH  MaTeMaTHYECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuueckue MOAENM B OKOHOMHUKE. BbluMcIuTENbHBIE
SKCHEPUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaToOB SKCIEpUMEHTa. Meron
HAaUMEHBIIMX KBaApaToB. OIlEHKAa YHUCIOBBIX MapaMETPOB MOJEIUPYEMBIX
O0BEKTOB M IMPOIECCOB. BoccTaHoBieHHE 3aBUCHMOCTEH IO pe3yibTaTaMm

OKCIICPUMCHTA

4.4

4.5

4.6

BepositHoCTHBIE MOJIEIIH. MeTtonanl Mownre-Kapio. NmuranmonHoe

MojienpoBanue. CHCTEMBI MaCCOBOTO O0CTYKUBAHHSI

TabnuaHbIe (peNsuOHHBIC) 0a3bl TaHHBIX. TabmuIa — IPEICTaBICHUE CBEICHUI
00 ogHoThnHBIX 00BekTax. Ilone, 3amucek. Kmrou tabmuupel. Pabota ¢ rorosoit
0a30ii maHHbBIX. 3arnosnHeHue 0a3bl JaHHBIX. [loMCK, copTHpoBKa M (QUIBTpaLUs
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C MapamMeTpaMu.
Brrunciisiemble nosist B 3anpocax.

Mmuorotabnuunbie 0a3bl JaHHBIX. TUIBI CB3ell Mexay Tabnuiamu. BHemrHuit
kitou. LlenocTHOCTH 0a3bl JaHHBIX. 3apOChl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX
TexctoBbiii mpoueccop. CpencrBa IMOMCKa W aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypUpPOBaHHbIE TEKCTOBbIE TOKYMEHTbI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna UUTUPOBAHUS KMCTOYHMKOB U OQopMieHUs Oubmuorpaduueckux

CCBIJIIOK




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

« Undopmatuka (B 2 yactsax); 10 knacc. yrinyonenHoe ooydenue [lomsikos K.1O.,
Epemun E.A. OO1ecTBO ¢ OrpaHM4eHHO# 0TBETCTBEHHOCTHI0O « BTIHOM.
JlabGopaTopus 3HaHUI»; AKITMOHEPHOE 0011ecTBO «V31aTENBCTBO
«IIpocsemenue»

* Undpopmatuka (B 2 yactsx); 11 kinace. yriayonennoe ooyuenue [omsxos K.1O.,
Epemun E.A. OOG11ecTBO ¢ OrpaHM4eHHON OTBETCTBEHHOCTHI0O « BTHOM.
JlabopaTopus 3HaHMI»; AKITMOHEpHOE 00111ecTBO «/31aTENBCTBO
«IIpocsemenue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET
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