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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOnEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHUW K pe3ysbTaram
OCBOGHHUS OCHOBHOW  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO0  OOMIETO
oOpazoBanus, npencrasieHHbix B PI'OC COO, a takxke denepanbHON paboueit
IPOrpaMMbl BOCITUTAHHS.

[Iporpamma o nndopmaTrke 1a&T NpeACcTaBICHHUE O IEIsIX, 001Iel CTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YUeOHOT 0 pemeTa
«Uudopmarukay Ha yriiyOnéHHOM ypOBHE, YCTaHaBIMBAaET 0O0s3aTEbHOE
IPEeIMETHOE COJepKaHUe, IPEyCMAaTPUBAET €ro CTPYKTYPUPOBAHUE 110 pa3fiesiaM
U TeMaM Kypca, ONpeAessieT paclpeesieHue ero mno kiaccaM (rogaM H3ydeHus),
Na€T MpPUMEPHOE paclpesesieHue Y4YeOHbIX 4YacoB MO TEMaTHUECKUM pasJesaM
Kypca U PEKOMEHIyeMyl0 (IPUMEpHYI0) MOCJIEI0BAaTEIbHOCTh UX H3YUEHHUS C
y4€TOM MEXKIIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKA y4eOHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

[TporpaMma 1o nH(pOpMaATHKE ONpPEAEIIIeT KOTUUECTBEHHbIE U KaUeCTBEHHBIE
XapaKTepUCTUKHN y4eOHOro MaTepuaia JUisl KaKJ0ro roja U3y4yeHus, B TOM 4Hciie
JUISL COIEPIKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHA KOHTPOJS (MPOMEXYTOUHOU
aTTecTaluu oOydaromuxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX pabor,
rocyAapCTBEHHOW UTOrOBOM arrectanun). [Iporpamma no nHpopMaTuke sIBISIETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOIO IJIAHUPOBAHUS Kypca YUUTEIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa30BaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAYYHOW JUCHUIUIMHBI, HW3y4Yaromei
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3alMA UHPOPMAIIMOHHBIX
IPOLIECCOB B Pa3JIMUHbIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  NPUMEHEHHs]  WHOOPMATHKU, TMPEXKAEC  BCEro
nHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COIUANBHYIO chepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep WHPOPMATHKH ¥ HWH(DOPMAIMOHHOU
JESITEIIBHOCTH.

Kypc uHbopMaTuku a5 ypoBHsS CpeaHEro 00Iero oO0pa3oBaHUs SBISIECTCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalmUXCsl B 00JacTh
UHPOPMATUKA U WH(DOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha coJiepKaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIEro 0Opa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  TMpPUMEHEHUs  MH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHYECKOE OCMBICICHHE, MHTEPIPEeTalni0 U 0000IIeHNne
3TOTO OTIBITA.



PesynbraTthl  yrayOaeHHOTO ypOBHS M3y4YeHHS y4eOHOTro mpeaMmera
«Madopmatukay OpHEHTHPOBAHBI Ha TOJYYCHHUE KOMIICTCHTHOCTECH IS
nocJyeaytomiei npodeccuoHaabHON neaTenbHOCTH. OHM BKITIOUYAIOT B CEOS:

OBJIaJICHUE KJIIOYEBBIMH TOHSITHUSAMU U 3aKOHOMEPHOCTSIMHU, PAClO3HABaHHE
COOTBETCTBYIOIIIMX WM  TPU3HAKOB U B3aUMOCBSI3€H,  CIOCOOHOCTh
JIEMOHCTPUPOBATH PA3JIMUHbBIC TOAXO/IbI K U3YUECHUIO SBJICHUM;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHUE U TEOPETUYECKUE 3ajayu,
XapaKTepHbIE ISl UICTIOJIB30BaHMs METO/I0B U HHCTPYMEHTapHs JaHHOTO Y4eOHOTO
npeaMeTa;

HaJIM4ME TPEJCTABICHUN O JaHHOM Y4eOHOM IMpeAMeTe KakK IIEJIOCTHOM
TEOpUU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBSA3AX CO CMEXKHBIMU 00JaCTIMHU
3HAHUU.

B pamkax yrinyO0na€HHOTO ypoBHSI u3yueHUs MH(OpMATHKUA 00ecreuynBaeTCs
1eJICHANPABJICHHAS] TIOJIFOTOBKA OOYYarONIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUS B
OpraHu3alugax  OpodeccCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBS3AaHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIMHHOE OOYy4YeHHE, TMPOMBINIJICHHBIM WHTEPHET BEIICH, WUCKYCCTBEHHBIN
WHTEJJIEKT, TEXHOJOTUM OECHpOBOJHONM CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TE€XHOJIOTUH, CHUCTEMBI PACIpPEAEIEHHOIO PEECTpa, TEXHOJOTUH BHUPTYaIbHOW WU
JIOTIOJTHEHHOM pPEeabHOCTEM.

OcHoBHasi 1enb u3yuyeHusi yuyeOHoro mpeamera «Wudopmatuka» Ha
yriyOJEHHOM ypOBHE CpelHero oOmiero oOpa3oBaHus — OOECIeUYEeHHE
JaTbHEUIIEeT0 Pa3BUTUS WH(MOPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocs, ero
TOTOBHOCTH K JKM3HH B YCIIOBUSIX Pa3BUBAIOMIETOCS HHPOPMALIMOHHOTO OOIIECTBa
M BO3pacTallleil KOHKYpPEHUMHU Ha phIHKE Tpylda. B CBA3M C 3TUM HU3y4yEHUE
unpopmatuku B 10—11 kimaccax g0MKHO 00€CTICUUTD:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopmatrku, UHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(OPMHPOBAHHOCTh YMEHHMM pa3andarh (akThl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh HX CBS3b C KPUTEPUSMH OIEHUBAHUS U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, IIPOBEPATH HA IOCTOBEPHOCTD U
00001aTh nHpOpMaIIHIO;

cOPMHPOBAHHOCTh  MPEJCTABICHUNW O  BIUSHUU  WHGOPMAIIMOHHBIX
TEXHOJIOTWI Ha KHW3Hb 4YeJOBEKa B OOIIECTBE, IMOHUMAHWE COIMAIBHOTO,
HKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOTO, HOPHUAMYECKOr0, MPUPOIHOTO,



HPrOHOMHUYECKOTO,  MEIULIMHCKOTO U  (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

IPUHATHE MPABOBBIX U 3TUYECKUX ACTEKTOB MH(OPMALMOHHBIX TEXHOJIOTUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3/IAHUE M MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOCTpaHEeHUE HH(OPMAIUY;

CO3/IaHHE€ YCIIOBUH Ui Pa3BUTHS HABBIKOB y4e€OHOMW, MPOEKTHOH, Hay4yHO-
UCCJIEI0OBATENLCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMK OOYYarOIUXCS K
CaMOpPa3BUTHIO.

B conepxxanuu yueOHoro mpeamera «MHdopmaTuka» BBIICIAIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Pasznen «LludgpoBasi rpamMoTHOCTH» TOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX DJEMEHTOB IU(GPOBOrO OKPYKEHHMs, BKJIHOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPALMOHHON CUCTEMBI, paboTe B
ceTu VIHTepHET W HCIOJIB30BAHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermyeckue OCHOBbI HH(pOPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIA anmapaT WH(QOPMATUKH, BOIPOCH KOJUPOBAHUS HWH(MOpMaLUH,
U3MepeHUs MHPOPMAIMOHHOTO O0BEMa JaHHBIX, OCHOBBI alIreOpbl JIOTMKU U
KOMIIBIOTEPHOI'0 MOJIEIIUPOBAHHUS.

Pasznen «Aaropurmsl M NPOrpaMMHMPOBAHME)» HAIPABIECH HA PAa3BUTHE
AITOPUTMHYECKOTO MBILIUICHHS, pa3pad0TKy aJITOPUTMOB U OLIEHKY MX CJIOKHOCTH,
dbopMHpOBaHE HABBHIKOB pEaIM3aIlMU MPOTPaMM Ha SI3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOI'O YPOBHS.

Paznen  «MH(popMaunoHHbIE  TEXHOJOIMHM»  IOCBALIEH  BOIIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaTu30BAHHBIX B MPHUKIAIHBIX
IIPOTPAMMHBIX ITPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJIE B 3aJa4ax aHaIU3a
JTAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W DJEKTPOHHBIX TAOMUIl NJisi pPEeIIeHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénHoMm nanee coaepxanHuu ydyeOHoro npeamera «ubopmaTukay
KYPCUBOM BBbIJI€JICHBI JOMOJTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOAT B 00513aTE€IbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBITb MPEJIOKEHBI JUJISI U3YUYEHUS! OTAEIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIITUMCH.

VYrnyOnéHHbeli  ypoBEHb U3Yy4YeHHUS MH(POPMATUKH pPEKOMEHAyeTcs IUis
TEXHOJIOTUYECKOT0  MpO(Quisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
nHpopMaIIMOHHYIO0 c(epbl JeATeNbHOCTH. YTIyOJEHHBIM YpPOBEHb H3yUYEHUS
nH(OpMaTHKU 00ECIIEUYNBACT: MOATOTOBKY OOYYaIOIIMUXCsl, OPUCHTHPOBAHHBIX Ha
CHELMAILHOCTH B 00JIaCTH HMH(POPMAIIMOHHBIX TEXHOJOTHMM M HHXKEHEPHbIE
CIELUAIBHOCTH, y4YacTHE B MPOEKTHOM M HCCIEIOBATEIIBCKON NESITEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPAaBICHUSIMU OTpacid HMHGOPMAIIMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJOTHH, TMTOATOTOBKY K YYACTHIO B OJIMMIHNA/IAX U Cllaye
EnwHoro rocymapcTBEHHOTO dK3aMeHa 1Mo HH()OpMaTHKE.

[TocnemoBaTeTbHOCTh W3YYEHHUS TEM B Tpeaerax OJHOTO Trojaa OO0ydeHHs
MOXET OBITh M3MEHEHA MO YCMOTPEHHIO YUUTENsS IPU IOJATOTOBKE paboueit
IIPOTPaMMBbI U IOYPOYHOT'O IJIAHUPOBAHUSI.

OO1ee ynCiIo YacoB, pEKOMEHA0OBAHHBIX ISl M3YYeHUS MHPOPMATHKU — 272
yaca: B 10 ximacce — 136 yacoB (4 4aca B Hezeno), B 11 kimacce — 136 vacoB (4 gaca
B HEJICIIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Hugposast rpaMOTHOCTH

TpeboBaHMs TEXHUKH O€30IIaCHOCTH U TUTHEHBI IPU pab0TEe ¢ KOMIIBIOTEPAMHU
U IPyTUMHU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI.

[TpuHLIMIIBI paOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTvBHasi, MOCTOSHHAs M JOJATOBpeMEHHas mnamsATb. OOMEH JaHHBIMH C
NOMOIIBIO KH. KOHTpOJUIephl BHENIHUX yCTPOMCTB. [IpsAMOil TOCTyII K mamsATH.

OCHOBHBIE ~ TEHJICHUHMHM  pPa3BUTHS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHble BIuMcaeHns. MHOronpouneccopusie cuctembl. CylepKOMIBIOTEPBI.
PacnipenenéHHble BBIUUCIUTEIBHBIE CUCTEMBI M 00pabOTKa OOJBIIMX JaHHBIX.
MoOusibHbIE THU(PPOBBIE YCTPOKMCTBA U UX POJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpoIIepbl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[TporpamMmMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IPOrpaMMHOr0 oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieyeHuss MOOWIBHBIX yCTpoMcTB. IlapamnenbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMMmHoe obOecriedeHue. OrnepaliOHHbIE CHCTEMBbI. Y TUIIUTHIL.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W = JEUMHCTAULALUSA  IPOTPAMMHOIO
o0ecrniedeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHUuss U UMEHOBaHUS (aijIoB B
nosiroBpeMeHHon namatu. [llabnonsl 11t onucanus rpymni (haisos.

[TporpamMmmMHoe obecnieuenue. JIMeH3MpoBaHUE MPOrPAMMHOI0 00eCIIeUeHUs
U IUPpoBBIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCTIEUEHHE.
KoMMepueckoe 1 HEKOMMEPUYECKOEe UCII0JIb30BaHUE MPOTPAMMHOI0 00€CTIeueHUs U
nM(ppoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTAaHABIMBaeMas 3aKOHOAATEIbCTBOM
Poccuiickoit ®denepanyu 3a HENPABOMEPHOE MCIOJIb30BAHUE MPOTPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U AIIIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokoiabl. Cetb MHTEpHET. Anpecanns B cetu MHTepHeT. IIpoToKoIIBI
creka TCP/IP. CucremMa J1OMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetw ¢ moMomibl0 Macok nonacereid. CereBoe
aagMuHuACcTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka HamuuMsi CBA3M € y3JIoM ceTu. OmnpenerneHre MaplipyTa JBHKECHHS
MTaKETOB.

Bunet  npestenbHoctn B cetu  UutepHer. CepBucel  HMHTepHeTa.
["eonnpopMaImoHHble CUCTEMBI. [ '€0I0KalMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCIyrd. COLMANBHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS UM oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobnema momiMHHOCTH
nosyueHHoM nHpopmanuu. OTKpBITEIE 00pa30BaTENbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJorui. OO1ue mpoodseMbl 3alUThl
uHdopmaIuu 1 “HPopMaluoHHOM Oe3omacHocTu. CpecTBa 3aUThl HHDOpPMAITUU
B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U aBTOMATU3WPOBAHHBIX MH(DOPMAIIMOHHBIX
cucremax. [IpaBoBoe obecrieueHre nHGOPMAIMOHHON O€30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(UIEeHIIMAbHON HH(POpMAIIUK, XPaHSIIEHCS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpaMmMHOe 0OecrieueHrue U CrocoObl
OOppOBI C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3ammTa apxusa.

[[lnppoBanue maHHBIX. CHMMETPUYHBIE M HECUMMETPUYHBIE IUDPHI.
[Mudper npoctoit 3amensl. [ludp Lezaps. [udp Buxenepa. Anroputm
mudpoBanusi RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanueie u 3HaHus. MHopmManmoHHble MpOIEcChl B MPUPOJIE,
TE€XHHUKE U OOIIECTBE.

HempepbiBHBIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBL. HeobxoammocTh
JTUCKpeTh3auu uHpopMmaluu, MpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepelnayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBomuHoe KogupoBaHue. PaBHOMEpHbIE M  HEpPaBHOMEPHbBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCAaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IIOMOILBIO
nepeBa. EnuHUIIBI M3MEpeHHs KonuecTBa UHPpopMauuu. AndaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrembl cumcinenus. Pa3BépHyTas 3amuch UENbIX UM APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJIMYECTBO IU(p B 3allMCH, IPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepeBOAA 1IEJI0Tr0 yucia u3 P-M4HON CUCTEMBI CUUCIICHUS B
JNECATUYHYI0. AJNTOPUTM MepeBOJa KOHEUHOM P-u4HON npoOu B AECATHUYHYIO.
ANTOpUTM IEpeBOAA LIEJIOr0 YNCIA U3 IECITUIHON CUCTEMBI CUUCIICHMS B P-M4HYIO.
[TepeBoa KOHEUHOM necsITHYHON MpoOu B P-nunyto. /[BomuHasi, BocbMepu4Has u
MIECTHAAIIATEPUYIHAS CUCTEMbI CUMCIICHHUSI, CBSI3b MEXKITY HUMU. ApudmeTnieckue



omnepanuy B NO3MLUHOHHBIX CHCTEMAax CUMCIECHMA. TponyHas ypaBHOBELICHHAs
CUCTEMA CUHCIICHHMS. J|BOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KoaupoBanue texctoB. KommpoBka ASCII. OnnoOalTHBIE KOTUPOBKH.
Crangapr UNICODE. Koauposka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  uzoOpaxkenuit. OueHka  uHQOpMALMOHHOTO  00BEMa
rpaduuecKkux TaHHBIX MPU 33JaHHBIX pa3pelIeHUH U TTyOrnHEe KOAUPOBAHUS 1IBETA.
[IBetoBbie Monenu. BektopHoe komupoBaHue. Dopmartbl rpaduyeckux (aityios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

Konupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IIPY 33IaHHBIX YAaCTOTE AUCKPETU3ALNN U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHMs. Bpicka3biBaTenbHblE (OPMBI
(mpeaukatsl). KBaHTOPHI Cy11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue omepauuu. TaOnuubl UCTUHHOCTU. Jlornueckue BBIpAKEHMS.
Jlornueckne Tto)kaecTtBa. Jl0Ka3aTEnbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanyy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbl anreOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHS] U CUCTEMbI YPABHEHHUIA.

Jlornueckue (QyHKIUH. 3aBUCHMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GyHKLIHIA OT KOJIMYECTBA apryMeHTOB. [1o/IHbIE CUCTEMBI TOTMYECKUX (DYHKIIHMA.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIEHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHBHBIC HOpPMaJbHbIE (OPMBI, QJITOPUTMBI KX
MOCTPOEHHUS MO TaOJIMLIe UCTUHHOCTH.

Jlornueckue »3ieMeHTBI B cocTaBe KomibioTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [locTtpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlUCh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBieHne LENbIX 4YHCEN B NaMATH KommbioTepa. OTpaHUYEHHOCTH
Jara3oHa 4YMCEel NpH OrpaHUYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
paspsiAHOM ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIMA
JOTIOJIHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumdeckue omnepamuu. Jlorndeckuii, apupMeTUUECKHH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOWTOBOW — Omeparuu
«uckimoyaroniee NMJIN .

[IpencraBiieHrEe BELIECTBEHHBIX YMCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
4acTh W MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XPAaHEHMS] BEIIECTBEHHBIX YHCEN, CBS3aHHBIE C OTIPAHWYEHUEM KOJUYECTBA
pa3pAnoB. BelnonHeHne omnepanui € BEIMIECTBEHHBIMH YHUCIIAMH, HAKOILUICHHE
OLIMOOK MPH BBIYUCICHUSIX.



AJITOPUTMBI U IPOrPaAMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJbTaTOB PabOThl MPOCTEHIINX aIrOPUTMOB
YOPABJIECHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrnpeaeneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET JaTh TpeOyeMbli pe3yibTar.

Otanbl penieHUs 3aJad Ha KoMIbloTepe. MHCTpyMeHTanpHBIE CpencTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismus u HHTepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX TaOmuu. Otnanounbiii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpammel. Todku octaHoBa. [IpocMOTp 3HaueHUIN IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, CH++, C#). Tumnbel JgaHHBIX:
LIEJI0YMCIIEHHbBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, JJornueckue. BerBnenus. CrnoxxHble
ycnoBus. Lluknel ¢ ycimoBueM. Lluknsl 1o nepeMeHHO. B3aumo3aMeHseMOCTb
pa3MyHBIX BHUJIOB I1UKIOB. IMHBapumant mukna. CocTaBieHHE LHMKIA C
UCITOJIb30BAaHUEM 3apaHee ONpPeeIEHHOTO HHBApUAHTA IIUKJIA.

JloxymeHTHpOoBanue nporpamm. Mcrnons3oBanne kommeHTapues. [loaroroska
OMHCAHMS MPOTPaMMbl U UHCTPYKLIMH JIJIS1 TIOJIb30BATEIIS.

Anroput™Mbl 00pabOTKU HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMax CYHMCIICHUS: pa30uMeHue 3alucu 4Hcia Ha OTACNbHbIE IUQPBHI,
HaXOXXJEHUE CYMMbl U TpOU3BeIAEHUS UU(Dp, HAXOKACHUE MaKCUMAIbHON
(MUHUMAaTBHOW ) UG PHI.

HaxoaeHue Bcex MpOCTBIX YHMCEN B 33JlaHHOM auanasoHe. [Ipeacrasienue
qrciia B BUIe HA0Opa MPOCThIX COMHOKUTENEH. ANTOpUTM ObICTPOrO BO3BE/ICHUS B
CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (aitnax. TekcToBble U TBOMYHBIE (Dailibl.
daitnoBele nepeMeHHbIe ((pailioBbie ykazaTenn). Yrenue u3 Qaitna. 3anuch B aidi.

Pa36uenue 3amaun Ha moa3anadu. [logmporpaMmel (Iporeayphl U (GyHKIIHH).
Pexypcus. PexypcuBnbie 00bekThl ((pakransl). PekypcuBHBIE Mpolenypbl U
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOIMOTEKH A3bIKA MPOTrpaMMHUPOBAHUS.
[ToaxmtoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynpHBIA IPUHIUII HOCTPOECHUS POTPAMM.

Uucnennsie MeToibl. TouHOE U MPpUOTMHKEHHOE pelieHus 3a1aun. YuciaeHHbie
METO/Ibl pEUICHUs! YpaBHEHUU: METoJ mNepedopa, METOJl MOJOBUHHOTO JIEJCHUS.
[TpubnmxEHHOE BBIUMCICHHUE JIMH KPUBBIX. Bbruucienue miomaaeit uryp c
MIOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MPAMOYTOJIbHUKOB, METOJ TPAINELHM).
[Touck wmakcumyma (MHUHMMyMa) (YHKIMM OJHOM TEPEMEHHON METOJ0M
IIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CUMBOJIBHBIX JaHHbIX. BcTpoeHHble  (QYyHKIMU  sI3bIKa
IPOTPAMMHUPOBAHUS 1T 00PaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA IMOSIBJIEHUN CHMBOJIA B CTPOKE,
pazOueHne CTPOKH Ha CJI0Ba MO MPOOETbHBIM CUMBOJIaM, TTOMCK TOJICTPOKU BHYTPH
JTAHHOW CTPOKH, 3aME€Ha HallJICHHOW MOICTPOKH Ha JPYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOpOM aidaBuTe, YIOBIECTBOPSIONIMX 3aJaHHBIM OTPAHHYCHUSIM.
[Tpeobpa3zoBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEICHUS, CpeHEro apupMeTUYECKOro, MUHUMAJILHOTO M MaKCHUMAaJbHOTO
AIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIIMX 33aJaHHOMY YCIOBHIO).
JIMHENHBIN NOKUCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CopTtupoBka 0lHOMEPHOTO MaccuBa. [IpocTeie METOABI COPTUPOBKU (METO[
ny3bIpbKa, METOJ BbIOOpa, COpTUpOBKA BcTaBKamMu). COpPTUPOBKA CIHSHUEM.
beictpas coptupoBka MaccuBa (aiaroputMm QuickSort). J[BOMYHBI MOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIByMepHble MaccuBBI (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MacCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA 110 33/IaHHBIM IIPABUJIaM,
IIOUCK 3JIEMEHTA B JByMEPHOM MAaCCUBE, BBIUMCIIEHHE MakcUMyMa (MUHUMYyMa) U
CYMMBI 3JEMEHTOB JABYMEPHOI'O MACcCHBA, IEPECTAHOBKA CTPOK U CTOJOLOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexkcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpapun u rpammatukud. CpeacTBa MOMCKA U aBTO3AMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  cruiel.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHOckM, orjaBieHue. KosuiekTuBHas paboTa ¢ JIOKYMEHTaMH.
HHCTpyMEHTBI pEeLieH3UpOBaHUsl B TEKCTOBBIX Ipoueccopax. O6nayHble CepBUCHL.
HenoBas nepenucka. Pedepart. [IpaBuna mutupoBanusi HICTOYHUKOB U 0OPMIICHUS
oubmmorpapuueckux ccpuiok. OdopmiieHUE CIUCKa JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBFOTEPHOM BEPCTKOW TEKCTA. TEXHUYECKHME CPEACTBA BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3a/layd aHAJIM3a JAHHBIX: MPOTHO3HPOBAHUE,
KJIacCUpUKalus, KiacTepusalus, aHaiu3 oTkioHeHuil. IlocnenoBarenbHOCTH
pelieHus 3aa4 aHaiu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHUE JAHHBIX,
BHU3YyaJIM3allisl JAaHHBIX, HHTEpIIpETals pe3yiabTaToB. [Iporpammueie cpencrtBa u
UHTEPHET-CEPBUCHI JUIsl 00pabOTKH U Mpe/CTaBIeHUs JaHHBIX. bosbIine naHHbIE.
Mainnnoe o0yuyenue. HTeNIeKTyanbHblii aHaIU3 TaHHBIX.



AHanM3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TAaOIUIl. BBIYMCICHHE CYyMMBI,
CpeIHEro apu(PpMETHUECKOTr0, HanOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS IUara30Ha.
Brruncnenne koad¢uimeHTa KOppeasiuu ABYX psAaoB AaHHBIX. [locTpoenue
CTOJIOYATHIX, JMHEHYAThIX U KPYroBbIX jguarpamm. I[locTpoenue rpaduxon
dbynkuumii. [Togbop MuHUK TpeHaa, pelIeHne 3a1a4 MPOTHO3UPOBAHUSI.

YuclieHHOE pEeIIeHWEe YpaBHEHUH C TOMOIIBIO M[MOJ00pa mapameTpa.
OnTuMu3anys Kak MOKWCK HAWIYyYILEero peuieHusl B 3alaHHbIX yciaoBusX. LlemeBas
byHKLMS, orpaHrueHus. JIoKanbHbIe U M100aTbHBIA MUHUMYMBI 11€J1€BOM (PYHKITUH.
Pemenue 3aay onTUMHU3aIUU C TOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernueckue MNOAXOAbl K OLEHKE KOJM4ecTBa HWHGOpMaUU. 3aKOH
anauTuBHOCTH MH(opMmanuu. @opmyna Xaptiau. MHpopManus U BEpOATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTtusi JnaHHbiX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpuTMBI CKaTUS TAHHBIX C OTEPSIMU. Y MEHBIIICHHUE TITyOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIE Uien anroputmoB cxarust JPEG, MP3.

CkopocTh TIepefaud JaHHBIX. 3aBUCHMOCTb BPEMEHM IEpeAadyd OT
UH(OPMAITMOHHOTO O00BhEMA JAHHBIX U XapPaKTEPUCTUK KaHaia CBs3W. IpuunHbI
BO3HMKHOBEHHUSl OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BoJstONINE
oOHapy’>XMBaTh W HUCIPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPHU Meperaye JAaHHbIX.
Paccrosinne Xsmmunra. Koauposanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cuctembl. KoMIIOHEHTBI cucTeMbl W UX B3aumojaeicTBue. CUCTEMHbIN
s dext. Yrnpapnenue kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mogenu u monenupoBanue. Llens mogenupoBanusi. COOTBETCTBUE MOJIEIU
MOJICIIUPYEMOMY OOBEKTY WJIM TMPOIECCY, LeIH MoaenupoBaHus. dopmanusaius
MIPUKJIAIHBIX 33]1a4.

[TpencraBieHue pe3ynbTaTOB MOJCIUPOBAHMS B BHUAE, YIOOHOM MJis
BOCIIPUSATHS YeOBeKOM. [ 'paduueckoe npeacTaBiIeHUe JAaHHBIX (CXEMbl, TAOJHIIHI,
rpadukn).

I'padbl. OcHoBHBIE MOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MAaTpHL], CIHCKOB CMEXHOCTH. Pemenne
AITOPUTMUYECKUX 3aj]a4y, CBSA3aHHBIX C aHaiu3oM TrpadoB (MOCTpOEHUE
ONTUMAJIBHOTO TMYTH MEXIy BepiimHaMu rpada, OmpelneiIeHue KOoJUYecTBa
Pa3IMYHBIX MyTeH MEXy BEPIIMHAMHA OPUEHTUPOBAHHOIO AllMKINYECKOTrOo rpada).

HepeBbs. bunapnoe aepeBo. [lepeBbs moucka. CrocoObl 00Xxoja Jepesa.
[IpencraBnenne apudpMeTUUECKUX BBHIPAKEHUM B BHIE AepeBa. JIMCKpETHBIE UTPhI
JIBYX UTPOKOB C MoJHOW nHpopManueid. [loctpoenne nepesa nepedbopa BapuaHTOB,



OTNKCAaHUE CTPATETUU UTPhI B TAOIUYHON (opMe. BBIMTPHIIIHBIE W IPOUTPHIIIHBIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEPEBOAA W
pacrno3HaBaHMsl YCTHOM peun. KorHuTuBHBIE cepBUCH. MeHTUUKaLKsI U MOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuatomuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosp3oBaHne MeETOI0OB
UCKYCCTBEHHOTO MHTEJUIEKTa B OOydYarommx cucreMax. Vcmoiap3oBaHHEe METOOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. MHTepHet Bemeil. [lepcnexkTruBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTyaJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHUeE

dopmann3anys NOHATUA aroputMa. Mammuna TeroprHra Kak yHuBepcaabHas
Mozenb Beruucinenui. Tesuc Yépua—TrropuHra.

OrneHka CIOXHOCTU BbluMcIeHUH. BpeMs paboThl 1 00bEM HCIONB3yEeMOM
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHBbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  IOJMHOMHAIBHON
cinoxHocTH. [lepebopHbie anropuTMel. [IpuMepbl pa3nuyHbIX aJIrOPUTMOB PEILICHUS
OJITHOU 337a4M, KOTOPBIE UMEIOT PA3JINYHYIO CI0KHOCTD.

[Touck mpOCTBIX YuCEN B 3aJaHHOM JWAIla30HE€ C IIOMOLIBIO aJIrOpUTMa
«pemiero IparocheHar.

MHoropa3psaHbie LeIble Yucia, 3a1a4d JUIMHHONW apu(METUKH.

CnoBapu  (accoUMAaTHBHBIE MAacCCUBBI, OTOOpaKe€HUA).  X3II-TAOJHIIBI.
[TocTpoenue andaBUTHO-4ACTOTHOIO CIOBApPS AJIsl 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOIO BbIpakeHUs. BwluncieHnue
apu(PpMETUIECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BpEMEHHOIO XPAHEHHUSI TaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOT'O HEOpHUEHTHpOBaHHOro rpada. KomuyecTBo paziavyuHbIX
nyTeld MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AllMKINYECKOTo rpada. AIroputm
JIeHKCTpBL.

[epesps. Peanusanus nepesa ¢ MOMOIIBIO CCBUIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe anropuTmbl o0xoia aepesa. Mcnonb3oBanue creka u
ouepenu s 00xoa iepeBa.

JlnHamMu4eckoe NpPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUS 3aaad  C
COXPAaHEHHEM NPOMEKYTOUYHBIX PE3YJbTATOB. 3aJauyM, PEUIA€Mble C MOMOILBIO
JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCIICHHE PEKYPCUBHBIX (DYHKIIMA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMupoBaHun. OOBEKTHI U
kjaccel. CBOMCTBa U METO/bI O00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.



Pa3zpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOJAXOJA.
Wukarncynanus, HacleJ0BaHUEe, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTeppdeiica
noJb30Bares. Mcrnonp30BaHie TOTOBBIX YIIPABIISEMBIX 3JIEMEHTOB JIJIsl TOCTPOCHHUS

uHtepdeiica.
O0630p  s3pIKOB  TporpammupoBanus.  [lomsTme 0  mapagurmax
IPOTrpaMMHUPOBAHMUS.

NudopManuoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOT0  MOJEIUPOBAHUSA: IOCTAHOBKA
3alayd, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAIU3 PE3YJIbTATOB MOAEIUPOBAHUS.

JuckpeTusanusi Tpyd MaTEeMAaTHYECKOM MOJEIUPOBAHUU HEMPEPBIBHBIX
npoiieccoB. MoienupoBaHue qBMKeHus. MoaenupoBaHie OMOJIOrMUYECKUX CUCTEM.
MaremaTuyeckre MOJIeId B HSKOHOMHKE. BBIUYMCIUTENBHBIE 3KCIEPUMEHTHI C
MOJCIISMH.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO PE3yJIbTaTaM 3KCIIEPUMEHTA.

Beposarnoctabie  momenu.  Metoasl  Monte-Kapno.  MMutanmonHoe
MozenrpoBaHue. CUCTEMbI MACCOBOTO OOCITYKUBAHHUS.

Tabnuunble (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBegeHuii 00 ogHOTMHHBEIX oObekTax. Ilone, 3ammch. Kimrou Tabmuimel. PaboTa ¢
roToBOoil 0a30if naHHBIX. 3amojHeHue Oa3bl JaHHBIX. [loMck, copTUpoBKa W
bunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY JIaHHBIX. 3alpOChl C MapaMeTpPaMHu.
Brruncnsiemsie nmosis B 3ampocax.

MHuoroTtabiuuHblie 0a3bl JaHHBIX. TUIIBI CBSA3EHN MeX Iy Tabnuamu. BuenHuit
kiro4. LlemocTHOCTh 6a3bl TaHHBIX. 3aMpPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

NuTeprer-npuiioxkenus. IloHaTHE 0 cCepBEPHON U KIIMEHTCKOM YacTAX CaWTa.
TexHOoNorus «KJIMEHT — CepBep», €€ TOCTOMHCTBA W HelOoCTaTKU. OCHOBBI A3bIKa
HTML wu kackamubix Ta0mui ctuiet (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3smenenue BeO-caiiToB. Yciyra xocTuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHUi ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB U JPYTUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. McnpaBienue
nepcnekTuBbl. ['mcrorpamma. Koppekuuss  ypoBHEW, KOpPpEKIHMs  LBETA.
ObecuBeunBaHue IBETHBIX u300paxeHuil. Perymsb. PabGora ¢ obGnactamu.
OUIBTPHL.



MHorocnoiiabie u3zo0paxenus. TekctoBbie cion. Macka cnos. Kanambi
Coxpanenue BbiaeneHHoONW oOnactu. [lonroroBka mimocTpanuii 1is BeO-CalToB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnass rpaduka. IlpumutuBbl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
puCcyHKOB. Vcnosib30BaHrEe KOHTYpPOB. BeKTOpHU3aLus pacTpOBBIX U300paKEHUN.

[IpuHIUIIBI TOCTPOEHUS U PEIAKTUPOBAHMS TPEXMEPHBIX Moieniell. CeTOUHbIe
Mozaenu. Marepuanel. MopenupoBaHME MCTOYHUKOB oOcBeleHus. Kamepsl.
AnnutuBHble TexHoJoruM (3D-npunTepsl). [loHATHE O BUPTYanbHON peanbHOCTH U
JOTIOJTHEHHOM pEasbHOCTH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlUH, TO3UTHUBHBIX BHYTPEHHHX
yOCXKIEHNUW, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
OOIIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA M OMbITA JESITEIILHOCTU B IpoOIiecce
peanu3anuyd  CpeACTBaMU  y4eOHOro TMpeAMeTa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEIILHOM JIEATECTLHOCTH.

B pesynapraTte wu3ydeHwmss WHHOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIeTro
oOpa3zoBaHus y oOyuaromierocs OyayT cOpMHpPOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3yIbTaThI:

1) rpamxaaHCKOr0 BOCIIMTAHMS:

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX ITPaB M 00S3aHHOCTEH, YBaXKCHHE 3aKOHA
U TIPaBOMOPSIKA, COOJIONEHHWE OCHOBOTOJATAONIMX HOPM HH(POPMAITMOHHOTO
npaBa U HTHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBHBIM, PEIIUTHO3HBIM, PAaCOBBIM,
HaIMOHAIBHBIM ITPU3HAKaM B BUPTYAJILHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIXKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUAX, TOHUMaHUE 3HaYCHUSI HOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYAas OCTETUKY HAy4IHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBbIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro  obpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 37I0POBBIO, B TOM YHCJIE 32 CUET COOTFOACHUS



TpeOoBaHUII  0e30MacHON  AKCIUTyaTalldd  CPEeICTB  HMH(MOPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHA;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TaKyIO ICSITCIIBHOCTS;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBaHHEM M HWH(GOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPoOJeM W IMyTed HuX
permeHusi, B TOM YHCIE C Yy4€TOM BO3MOXKHOCTEH WH(OpMaAImOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTI)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHO! MPaKTHUKH, 32 CUET MOHUMAHUS POJIH WH(OPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WH(GOPMAIIMOHHBIX TEXHOJOTUM B YCIOBHSIX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBA;

OCO3HAHHWE IIEHHOCTU HAYYHOW IeATEeITbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIHPHOCTh HHINBHIYATBHO U B TPYIITIE.

B mporiecce moCTKEHHS THYHOCTHBIX PE3YIbTaTOB OCBOSHUS ITPOTPAMMBI TT0
nH(popMaTHKE y OOyYaIOIINXCS COBEPIICHCTBYETCS IMOLMOHATBHBIM MHTEIUICKT,
Mpeanojarammii copMUPOBAHHOCTD:

CaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTH aIanTUPOBATBCI K
HYMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAITNH, BKIIIOYAIOIICH CTpeMJIEHHE K JIOCTHKCHUIO LEeTU U
ycrnexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONICH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAIBLHOE COCTOSIHHEC
JIPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHHMH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CITOCOOHOCTH BHICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peiaTh KOH(IUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabraTte wu3ydenus HHGOPMATUKKM HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOydaromierocss OyayT copMuUpoOBaHbl MeTanpeaIMETHbIC
pEe3yJbTaThl, OTPAKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX IEHUCTBUSX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE JIEUCTBUS, KOMMYHUKATHUBHbIC
yHUBEpCaAIbHbIE Y4YeOHBbIE JCUCTBUS, PETYJISATUBHBIE YHUBEpCAIbHBIC Y4YeOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiicCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OPMYyJIHpPOBaTh U aKTyaJlM3UpOBaTh  IpoOlieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYILIECTBEHHBI IMPU3HAK WJIM OCHOBAaHUS MJI1 CPaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONPENENATh LEJN JACSITEIBHOCTH, 334aBaTh IapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaThiBaTh IUJIAH PEIICHHS MPOOJEMBbI C Y4ETOM aHAIM3a WMEIOIIHUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESATEIBHOCTH;

KOOPJIMHUPOBATH U BBINIOJIHATH pa0OTy B YCIOBUSAX PEaIbHOT0, BAPTYaIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th HABBIKAMH YU4E€OHO-HCCIIE0OBATENBCKOM U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOO0B PEUICHUS] IPAKTUYECKUX 3aa4, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

OCYUIECTBJIATh PA3JIUYHbIE BHJIbBl JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHUCJIE€ NpPU CO3JaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (OpMyIupoBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;



BBISIBJISITH TMPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3ajaauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apTyYMEHTHI U1 J0Ka3aTeIbCTBAa CBOMX
YTBEPKACHUIM, 3aJaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud  pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISAITh LEJICHAINIPABICHHBIN MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh INEPEHOCUTh 3HAHUS B IO3HABATEJIBHYIO M MPAKTHUUYECKYIO 00jacTu
KU3HEIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA U3 Pa3HBIX YUCOHBIX MPEIMETOB;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAbl M PEIICHHUs,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOJTyYeHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJISITH ~ IOWCK,  aHallu3, CUCTEMaTU3aluil |
MHTEPIIPETALNIO HH()OPMALIUK PA3TUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4E€TOM Ha3HAYEHUS
uHpoOpMaMu U IEJEeBOM  ayJIUTOpPUH, BbBIOMpas ONTUMAIBHYIO (OopMy
MIPE/ICTABIICHUS U BU3yaJIU3al1U;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpManuu, €€ COOTBETCTBUE
IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W ITUYECKHUX HOPM, HOPM HH(OPMAIIMOHHOM
0e301acHOCTH;

BJIQJIeTh ~ HAaBBIKAMH  pAclO3HABaHWA U 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIISATH KOMMYHHUKAIIMK BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HAaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTYyaluil |
CMATYATh KOH(l)J'H/IKTBI;

BJIaJCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTH AHUAJIOT, YMCTh CMATYATDH KOH(bJ'II/IKTHBIe CUTyaluu,



Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK) TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSITeJIbHOCTD:

MIOHUMAaTh M MCIOJb30BaTh MPEUMYILECTBA KOMAHIHOM M WHIUBUIYaJIbHOU
paboThI;

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

NPUHUMATh €M  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JEUCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOLIUN
pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPHIM;

npemiaraTb HOBBIE TIPOEKThI, OICEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYWIECTBIJISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

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

1) camoopranuzamnus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3a/laul B 00pa30oBaTEbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacumMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
pelieHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMHA B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENBHON  peduieKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX pPE3yJbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQIIeKCHH AJsi OLEHKU CUTYallld, BBIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATHh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ceOsl, MTOHUMAasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIU3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHMMATh MUP € MO3ULIUU JPYTOro YeJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

B npouecce u3yuenus kypca MHGOpPMATHKU YIiIyOJI€HHOro ypoBHs 6 10
Kaacce 00yJarolmuMucs Oy 1yT JOCTUTHYTHI CIEIYIOIINE IPEIMETHBIE PE3YIIbTaThI:

BJIAJICHUE TPEACTABICHUSIMH O POJM MHGOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B MPUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIUSD,
«TH(POPMAIMOHHBIN MPOTIECCY, KCUCTEMAY, KKOMITIOHEHTHI CHCTEMBD), «CUCTEMHBIH
b dexTy, «mHbOPMAIIMOHHAS] CUCTEMAaY, KCUCTEMa YIIPaBJICHUSY;

BIAJCHUE METOJaMH Toucka uHpopmamuu B cetu HHTepHET, ymeHwue
KPUTUYECKU OIIEHUBATh MH(OpMAIUIO, TOIyYEeHHYIO U3 ceTu IHTepHeT;

yMEHHE XapaKTepHW30BaTh OOJBIINE JaHHBIC, TMPUBOAUTH IPUMEPHI
UCTOYHUKOB WX TOJNy4YCHHWs] W  HANpaBJICHHWs HCIOJb30BaHUSA, YMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 337Uyl aHaJW3a JaHHBIX (MPOTHO3MPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHamu3 OTKJIOHEHUH), MOHUMATh
MOCIIEIOBATEIHHOCTh PEIICHUS 3a/1a4 aHAIN3a JTaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHne JAHHBIX, BU3yAIH3aIlHsl TaHHBIX, HHTEPIPETAIUs pe3yIbTaToB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOUIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIaJICHWE HaBBIKAMHU pabOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMU TTPOTPAMMHOTO 00ECIIeUeHUS AJIs PEIICHHs YUeOHBIX 3a7a4 110 BEIOpaHHOMN
CeIaIN3allnu;

HaJIMYKE MPEJCTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aUN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeir, 00 OOmMX NpUHIUIAX pa3paOboTKu M (HYHKIMOHUPOBAHHS WHTEPHET-
MIPUIIOKEHUM;



MOHMMaHKE yrpo3 HH)OPMALIMOHHOW 0€30MaCHOCTH, UCIIOJIB30BaHNE METO/I0B
U CPEICTB MPOTUBOJCUCTBUS ITUM Yrpo3aM, COOJIOJICHHE Mep O€e30MacHOCTH,
IPEIOTBPALAIONINX HE3aKOHHOE paclpOCTpaHEHHE NEPCOHAIBHBIX JIaHHBIX,
coOto/ieHne TpeOOBaHUN TEXHUKU O€30MacHOCTH M THUTHUEHBI MpU padoTe ¢
KOMITBIOTEPAMHU U APYTUMHU KOMIOHEHTaMH HHU(PPOBOTO OKPY>KEHHUS, TOHUMaHUE
MIPABOBBIX OCHOB HCIIOIH30BaHUS KOMITBIOTEPHBIX TPOTpaMMm, 0a3 JaHHBIX U paOOTHI
B cetu MHTEpHET;

MOHUMAHUE OCHOBHBIX TMPUHIMUIIOB JUCKPETU3ALMU PA3IUYHBIX BHUIOB
uHopMaIuU, YyMEHHUE ONpelNesiTh HMHPOPMALUOHHBIM OO0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluu,
YMEHHE OTPEACNIATh CPETHIOI CKOPOCTh MEPEIauu TaHHBIX, OIICHUBATh N3MEHEHHE
BpEMEHU TMepefayr TpH HW3MEHCHHH WH(GOPMAIIMOHHOTO O0BEMA MaHHBIX W
XapaKTEepUCTUK KaHaja CBSI3H;

yMEHHUE HCIOIb30BaTh MPU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alUCH
YHCell, AITOPUTMa MTOCTPOCHHUS 3aIMCH YKCIa B TO3UIIMOHHON CHCTEME CUUCIICHUS
C 3a/laHHBIM OCHOBAaHHEM M IMOCTPOCHHS YHCJA 1O CTPOKE, COACpIKAIEH 3amuch
ATOTO YKCIIA B TO3UIIMOHHOMN CUCTEME CUUCIICHUS C 3aIaHHBIM OCHOBAaHHEM, YMEHHE
BBITIOJIHATH apU(PMETHUUECKHUE ONEepaIlii B TO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS;

yYMEHHUE BBINOJIHATH MPEoOpa30BaHUs JIOTUUECKUX BBIPAKECHUM, HCIIONB3YS
3aKOHBI aIreOphl JIOTHKH, YyMEHUE CTPOUTh JIOTHYECKOE BBIPAXKCHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHON TaOimIe
WUCTUHHOCTH, HWCCJIEN0BAaTh O0JIACTh MCTUHHOCTHU BBICKA3bIBAHUS, COIECPKAIIETO
NepeMEeHHBIE, PEIIaTh HECIOXKHBIC JJOTHYECKUE YPABHEHHS M CUCTEMbI YPaBHEHUIA;

MOHMMaHuE O0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uH(popMaIuu (3alruch Yrcesl B MO3UIIMOHHONW CHCTEME CUWCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JHarna3oHe, 00paboTka MHOTOPa3psIAHBIX IEeNTbIX
YHCEJI, AaHAJIN3 CUMBOJIBHBIX CTPOK U JPYTUX), AITOPUTMOB TTOMCKA U COPTUPOBKH,
yMEHUE OMNpPEAeNATh CI0XHOCTh HM3Y4aeMbIX B Kypce O0a30BBIX aJTOPUTMOB
(cyMMupoBaHHE DJIEMEHTOB MAacCHMBa, COPTHPOBKAa MaccHBa, IepeOOpHbIe
QITOPUTMBI, IBOWYHBIA TTOWCK) W MPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOU CIOKHOCTH IS PEIICHUs OTHOM 3a/1auu;

BJIAJICHUE YHUBEPCAIHHBIM S3BIKOM IMPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHussMH O 0a30BbIX THIAX JAHHBIX W
CTpYKTypax JaHHBIX, YMEHHE WCIOJb30BaTh OCHOBHBIC  YIPABIISIOIINC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAIW3 NPEIJI0KCHHONW IMPOTpaMMBI:
OTIPEICISITh PE3YBTATHl PA0OTHI MPOTPAMMBI MPHU 33JaHHBIX MCXOJIHBIX JTAHHBIX,
OTIPEIENSITh, MPU KAKUX HCXOJHBIX JTaHHBIX BO3MOXKHO TMOJYYCHHUE YKa3aHHBIX
pE3yIbTATOB, BBIABIATH JAaHHBIE, KOTOPhIE MOTYT MPHUBECTH K OIMUOKE B padoTe
pOrpamMMbI, (HOPMYJIMPOBATH MPEIOKEHHUS 10 YIYUIIEHHIO MPOTPAMMHOTO KOJIa;



YyMEHUE CO3/JaBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JEMOHCTPAIIMOHHBIE MAaTEPHANIBI C UCTIOJIB30BAHIEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHUE UCTIOIb30BaTh AEKTPOHHbBIE TAOIUIIBI ISl aHATIU3a, IPEJICTABIICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBbI, CPEIHETO apuPMETHUECKOTO,
HAauOOJIBIIIETO W HAWMCHBIIETO 3HAYCHHM, pEIICHUE YpPaBHEHWU, BBIOOD
ONTUMAJIBHOTO  PEIIeHWs, TMOA0Op JWUHWUU  TPEHJa, pEIICHHe  3a1ad
MPOTHO3UPOBAHUS).

B mnponecce uzyuenus xypca MHGOpPMATHKU YriyOJI€HHOTO ypoBHS 6 11
Ki1acce o0y4aronuMucs Oy 1yT JOCTUTHYTHI CIEAYIOIIUE TPEAMETHBIC PE3YJIbTAThI:

yMEHHE CTPOUTHh HEPAaBHOMEPHBIC KOMABI, JOMMYCKAIONIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KObI), HCIOJIB30BaTh MPOCTEUIIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATh OMIMOKU MIPH Tepeaade
JAHHBIX, CTPOUTH KOJ, 00ECIEUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIICHMSI TIPH HW3BECTHOM YACTOTE CHUMBOJIOB, IOSICHATH MPHHIIUITHI
pabOThI MPOCTHIX ANTOPUTMOB CXKATHS JAHHBIX;

yMEHHUE pellaTh alrOPUTMHUYCCKHUE 3a7a4d, CBA3aHHBIC C aHAIM30M rpadoB
(3371241 TOCTPOEHUSI ONTUMAIIBHOTO Iy TH MEXKy BepIIHamMu rpada, ornpeaeieHus
KOJMYECTBA pA3JIMYHBIX TyTeH MEXIy BEpUIMHAMU OPUEHTUPOBAHHOTO
AIUKIINIECKOTO rpada), yMEHUE UCIIONh30BaTh ICPEBbsSI TP aHATU3E U TOCTPOSCHUHN
KOJIOB W JUISI TIPEJICTABIICHUS apu()METHUSCKUX BBIPAKCHUH, TIPU PEIICHUU 3a]1a4
MOWCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI 1O 3aJaHHOMY aJTOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIIHYIO CTPATETHIO UTPHI;

yMEHUEe pa3pabaThiBaTh W pEaTUu30BbIBATH B BHJE MpOrpamMm 0a3oBbIe
QITOPUTMBI, YMEHHE HCIOJB30BaTh B MpOrpamMMax JTaHHBIE PAa3JIMYHBIX THIIOB C
y4€TOM OTpPAaHWYCHUNA Ha JWANa3oH WX BO3MOXKHBIX 3HAYCHHM, NMPUMEHSTH MPHU
pEIIeHUH 33/1ay CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBAPH, CTEKH, OUEPEIH, ACPEBbHs),
UCIIOJIb30BaTh 0a30BbIE OMEpAIMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIC ¥ COOCTBEHHBIC MOATIPOTPAMMBI JJIT 00paOOTKH YUCITOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh NpH pa3paboTKe MporpaMm OHOIHOTEKH
MOAMPOTPaMM, 3HaTh (YHKIIMOHAJIBHBIC BO3MOXKHOCTH HWHCTPYMCHTAJIbHBIX
CPEIICTB Cpe/bl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpelie MporpaMMHUPOBAHMS, YMEHHUE TOKYMEHTHPOBATH MMPOTPAMMBI;

YMEHHE CO3aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMH CBEJICHUSMH O 0a3ax IaHHBIX, X CTPYKTYPE, CPEIACTBAX
CO37aHusl M pabOThl C HUMH, YMEHUE HCIIOJIH30BaTh TAOJWYHBIC (PENSIIIMOHHBIC)
0a3bl JaHHBIX (COCTABIATH 3aMpPOCHl B 0a3ax JaHHBIX, BHITIOJHATH COPTUPOBKY H
MOWCK 3amucedd B 0asze JaHHBIX, HAIMOJHATH pa3paboTaHHyl0 0a3y JaHHBIX) U
CIIPABOYHBIC CHCTEMBI;



YMEHHUE HCIIOJIb30BaTh KOMIIBIOTEPHO-MATEMATHIECKHE MOJISIN ISl aHAIIN3a
00BEKTOB U MPOIIECCOB: POPMYITHPOBATH IIEJIh MOACIUPOBAHUS, BBITOTHATH AaHAIIN3
pe3yJabTaTOB, IMOJYYCHHBIX B XOJE MOJCIUPOBAHUS, OIICHUBATH COOTBETCTBHE
MOJICTT MOJICTUPYEeMOMY OOBEKTYy WM TPOIECCy, MPEACTaBIATh PE3yJIbTaThl
MOJICTTUPOBAHUS B HATJISITHOM BUJIC,

YMEHHE OpraHW30BBIBaTh JIMYHOE HH(DOPMAIMOHHOE TIPOCTPAHCTBO C
UCTIOIb30BAHUEM PA3IMYHBIX CPEICTB MHU(POBBIX TEXHOJOTHHA, TOHUMAaHHE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyT, IHPPOBBHIX
00pa30BaTEIbHBIX CEPBUCOB;

MOHMMAaHNE OCHOBHBIX MPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTPaHUYCHUS
NPUMEHEHHS TEXHOJIOTUH UCKYCCTBEHHOT'O WMHTEIUIEKTa B Pa3IMUYHBIX OOJIACTSX,
HAJIMYME TPEICTABICHUH O Kpyre peliaeMbIX 3a]ad MAallHHHOTO OOYYCHHUs
(pacnio3HaBaHUs, KIACCU(PHUKAIIMK U MPOTHO3WPOBAHMS) HAJIUYNE ITPECTaBICHUN
00  WCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHA B Pa3IAYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Konrposbnusie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Paznea 1. liIndpoBasi rpaMOTHOCTD
11 Kommnsrorep - yHuBepcanbHOE YCTPOUCTBO 6
' 00pabOTKH JaHHBIX
1.2 [Tporpammuoe obecnieueHmne 6
1.3 KomnbroTepHsbie cetu
1.4 WNudopmannonnas 6€30macHOCTb 7 2
Hroro no pazneny 24
Paznen 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
[IpencraBnenue nHGpoOpMaLnu B
2.1 per opvan 19 2
KOMIIBIOTEpE
2.2 OcHOBBI aNreOphl JOTUKU 14 1
23 KomnbrotepHas apudmernka 7 1
Hroro no pazneny 40
Pasnen 3. AnropuT™Mbl M1 IPOrpaMMHUpPOBaHHUe
3.1 BBenenue B nporpaMmmupoBaHue 16 0.5
3.2 BcniomorarenbHble aaropuTMbl 2
3.3 YuciieHHbIe METOJIBI 5
34 AnTOpuUTMBI 00PabOTKH CUMBOJIBHBIX 5 1

MaHHBIX




3.5 Anroput™mbl 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasnen 4. UndopmannoHHbIe TEXHOJIOTUHN
4.1 \ O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 ‘ AHanu3 TaHHBIX 8 3
Wroro no pazneny 14
PesepBHOE Bpemst 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne i/mn Konrpoubusie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. TeopeTuueckue 0CHOBBI MH(P)OPMATHKH
Nudopmanus u napOpMAITMOHHBIE
1.1 Gopwar Qopwan 10 2.5
IIPOLIECCHI
1.2 MoaenupoBanue 8 2
Uroro no pazneny 18
Paznen 2. AaroputMbl 4 NIpOrpaMMHpPOBAHUE
2.1 DNeMEHTHI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHD 16 45
IPOrPaMMHUPOBAHUS
Uroro no pazaeny 50
Pasnen 3. UndpopMannoHHbIe TEXHOJIOTHH
31 KoMmnbroTepHO-MareMaTnaeckoe 2 )
) MOJICITHPOBAHHE
3.2 ba3bl naHHbBIX 10 4
33 Be0-caiitbl 14
34 KomnbsrotepHas rpadpuka 3.5
3.5 3D-moaenupoBaHue 3
Hroro no pazneny 48




PesepBHOe Bpemst

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

TpeOGoBaHMs TEXHUKU
0€301MacCHOCTH U TUTUCHBI TIPH
paboTe ¢ KOMIBIOTEPAMH U
JIPYTUMHA KOMITIOHEHTAMH

1 (POBOTO OKPYIKEHHUS

[TpuHIMIIBI pabOTHI
KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

https://m.edsoo.ru/CDS07FZIH

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

OOMeH JaHHBIMH C TIOMOIIBIO
mH. KoHTposuiepsl BHEITHUX
YCTPOWCTB

https://m.edsoo.ru/OYWKB3FCY

ABTOMAaTHYECKOE BBIIIOJIHEHNUE
IPOTPaMMBI ITPOIECCOPOM

OneparnBHas, NOCTOSTHHAS U
JOJITOBPEMEHHASI TAMSATb.
KoHTposieps! BHEMIHUX
ycrporicts. [Ipsamont qoctym k
naMATHu

CoBpeMEHHbIE KOMITBIOTEPHBIE
TEXHOJIOT U

https://m.edsoo.ru/Q7PPNKKNJ

https://m.edsoo.ru/OEEPU9IXZM

https://m.edsoo.ru/ALDEXFUSW

[Iporpammuoe obecrnieueHue
KOMITILIOTCPOB, KOMITBIOTCPHBIX

https://m.edsoo.ru/FVO1UDPU4



https://m.edsoo.ru/CDS07FZIH
https://m.edsoo.ru/4P3NA492H
https://m.edsoo.ru/OYWKB3FCY
https://m.edsoo.ru/Q7PPNKKNJ
https://m.edsoo.ru/0EEPU9XZM
https://m.edsoo.ru/ALDEXFU8W
https://m.edsoo.ru/FV01UDPU4

CUCTEM Y MOOMIIBHBIX
YCTPOMCTB

10

CucreMHoO€ NporpaMMHOE
oOecneuenue. OnepanuoHHbIE
CHCTEMBI

Yrunutel. JpaiiBepsl
yctpoiicts. [lapannensHoe
MporpaMMHUpPOBaHUE

HNucranmanus U JeUHCTAIUISIIAS
MIPOrpaMMHOTO 00ecIIeueHUs

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

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

https://m.edsoo.ru/FO6KMVI9HO

11

DaiIoBEIC CHCTEMBI.
[IpuHUMIIBL pa3MenieHus u
MMEHOBaHUs (aitioB B
JIOJITOBPEMEHHOM ITaMSITH.
[[Ta610HBI U1 OMUCAHUS TPYIIT
¢aiinos

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

12

3akoHOAaTENLCTBO Poccuiickoit
®eneparnuu B 0051aCTH
IPOrPaMMHOTO OOecTieueHus 1
JTAHHBIX

https://m.edsoo.ru/ZSHTK9R2R

13

HpI/IHHI/IHBI IMOCTPOCHUSA U
armnapaTHbI€ KOMIIOHCHTHI
KOMITBIOTCPHBIX ceTel.
CereBble IMPOTOKOJIBI

https://m.edsoo.ru/UP2LZYRRS

14

15

Cetp UnTepHeT
Paznenenne IP-cetu Ha
MOJICETH ¢ IIOMOIILI0 MAaCOK
nmojacerei

https://m.edsoo.ru/BUKD6H662

https://m.edsoo.ru/B85T9GBUN



https://m.edsoo.ru/40RW2NT2Q
https://m.edsoo.ru/6NYUZLBEM
https://m.edsoo.ru/F06KMV9HO
https://m.edsoo.ru/2GG4H5WE5
https://m.edsoo.ru/ZSHTK9R2R
https://m.edsoo.ru/UP2LZYRR5
https://m.edsoo.ru/BUKD6H662
https://m.edsoo.ru/B85T9GBUN

16

CereBoe aIMUHUCTPUPOBAHUE

https://m.edsoo.ru/W9QQKTKUQ

17

Bunbl gestenbHOCTH B c€TH
WNurepuer. CepBucsl
Hurepnera. ['ocynapcTBeHHBIE
AJIEKTPOHHBIE CEPBUCHI U
yCIIyru

https://m.edsoo.ru/G3N7WU91L

18

19

NudopmanmonHas
0€30I1aCHOCTE

BpenoHocHbIe IporpaMMHOe
obecrieueHre U METOIbI OOPHOBI
C HUM

https://m.edsoo.ru/UKK8RFKUA

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

20

[IpakTuyeckas pabora 1o Teme
"AHTUBUPYCHBIE IPOrPAMMBI"

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

21

OpFaHI/I3aHI/I$[ JIMYHOT'O apXHBa
uH(popmanuu. PezepsHoe
konupoBanue. IlaponpHas
3allUTa apXuBa

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

22

23

[IudpoBaHue JaHHBIX

AnroputMm mudpoBanus RSA.
Creranorpadus

https://m.edsoo.ru/SHBM 1MNPS

https://m.edsoo.ru/NONXTMTGC

24

25

26

[TpakTrueckas paboTa 1o Teme
"[lludppoBanue naHHBIX"

Nudopmanus, nanapie u
3Hanus. MHpopMannoHHbIe
MPOLIECCH] B IPUPOJIE, TEXHUKE
1 00IIIeCTBE

HenpepbiBHBIE U TUCKpETHBIE
BCJIMYUHBI U CUT'HAJIEIL.

https://m.edsoo.ru/WOSDBEAHK

https://m.edsoo.ru/KKHOVPY8T

https://m.edsoo.ru/ITUXPVOKAR



https://m.edsoo.ru/W9QQKTKUQ
https://m.edsoo.ru/G3N7WU91L
https://m.edsoo.ru/UKK8RFKUA
https://m.edsoo.ru/Z196J96WA
https://m.edsoo.ru/2MU0RPFZW
https://m.edsoo.ru/3762V5S53
https://m.edsoo.ru/5HBM1MNPS
https://m.edsoo.ru/NONXTMTGC
https://m.edsoo.ru/W05DBEAHK
https://m.edsoo.ru/KKH0VPY8T
https://m.edsoo.ru/1UXPVOKAR

27

28

29

30

Heobxonumocts
JMCKPETU3aIK HHPOPMAIINH,
npeIHa3HAYCHHOMN TS
XpaHEeHHs, TIepeIaun U
00paboTKH B IU(PPOBBIX
CUCTEMax

JIBom4yHOE KOJIMPOBAHUE.
PaBHOMEpHBIE U
HEpPaBHOMEPHBIE KOJIBI.
JexonupoBaHue COOOIICHHUIA,
3alMCAHHBIX C MIOMOIIBIO
HEpPaBHOMEPHBIX KOJOB

Ycenosue @ano. [loctpoenue
OJIHO3HAYHO JEKOAUPYEMBIX
KOJIOB C IIOMOIIBIO I€PEBA.
I'pad An. A. Mapkosa
Ennnunel usmepenus
KOJIMYECTBa HHPOPMAITIH.
AndaBUTHBIN TOAXO0] K OIICHKE
KOJIM4YecTBa HHPOpMAITUU

CucreMbl CUACIIEHHUS

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

https://m.edsoo.ru/RSNZPODAM

https://m.edsoo.ru/ XTI VEDUDE

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

31

32

33

ITepeBon uncen U3 ogHOU
CHCTEMBI CUUCIIEHUS B IPYTYIO

I[BOI/I‘{HE[H, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHas CUCTCMbL
CUUCJICHUA, CBA3b MCIKIY HUMU

JIBOI/I'-IHaSI, BOCBMCpHUYHAA U

meCTHaAuaTCpuIHasg CUCTCMbL
CUUCJICHUA, CBA3b MCKIY HUMU

https://m.edsoo.ru/YZ9H2ALXL

https://m.edsoo.ru/FO2E2DBV6

https://m.edsoo.ru/IGDVA9SGD



https://m.edsoo.ru/2RN2VP5UY
https://m.edsoo.ru/R5NZP0DAM
https://m.edsoo.ru/XT1VEDUDE
https://m.edsoo.ru/8VE5V1SFV
https://m.edsoo.ru/YZ9H2ALXL
https://m.edsoo.ru/FO2E2DBV6
https://m.edsoo.ru/IGDVA9SGD

34

I[BOPI‘IHaSI, BOCBMCpHUYHAA U
mecCTHaguaTeCpuIHas CUCTEMbL
CUHUCIICHUA, CBA3b MCKIY HUMU

https://m.edsoo.ru/LX92H6UIO

35

ApudmeTndeckue onepaiuy B
MO3UITMOHHBIX CUCTEMAX
CUHCTICHUS

https://m.edsoo.ru/MH6ZNN4XX

36

37

Tpoanaﬂ YpaBHOBCHICHHAs
CHUCTEMA CUHUCIICHUA

I[BOI/I‘IHO—I[eCSITI/I‘IHaH CHUCTCMa
CUMCIICHUA

https://m.edsoo.ru/BJ1Z3E4YS

https://m.edsoo.ru/W6YFFDICM

38

39

40

KoaupoBanue TekcToB
PacTtpoBoe xonupoBaHue
HU300paKeHUI

[IpakTuyeckas pabora o Teme
"Iuckperusanus rpaguueckon
uHpopmanuu"

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

https://m.edsoo.ru/ZJ1X9S61P

https://m.edsoo.ru/NZE9X44S1

41

LBeToBbie MOnEnU. BexkTopHoe
kogupoBaHue. opmartsl
¢aiinos. TpéxmepHas rpaduka.
@®paxkranbHas rpaduka

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

42

Konunpoanue 3Byka. OrieHka
nH(pOpMalMOHHOTO 00BEMA
3BYKOBBIX JaHHBIX ITPU
3aJJaHHbIX YaCTOTE
JMCKPETU3AIMH U Pa3psiAHOCTU
KOJIMPOBAHUS

https://m.eds00.ru/CG4SSYIAG



https://m.edsoo.ru/LX92H6UIO
https://m.edsoo.ru/MH6ZNN4XX
https://m.edsoo.ru/BJ1Z3E4YS
https://m.edsoo.ru/W6YFFD1CM
https://m.edsoo.ru/85PJ7KP5T
https://m.edsoo.ru/ZJ1X9S61P
https://m.edsoo.ru/NZE9X44SI
https://m.edsoo.ru/9ZTZBZI4J
https://m.edsoo.ru/CG4SSYIAG

43

[IpakTuyeckas pabora o Teme
" luckpeTusanus 3ByKOBOM
uHpopmanun"

https://m.edsoo.ru/RSQ2WIEUJ

44

45

OcHOBBI anreOpsl JIOTUKU

Jlornueckwue oneparumu.
TabmauIsl UICTUHHOCTH

https://m.edsoo.ru/KB7YAOUZR

https://m.edsoo.ru/5YX5UNS75

46

Jlornueckuie BeIpaeHUsI.
Jloruueckue TOXKIeCTBA.
Jloka3arenbCcTBO JOrMYECKUX
TOKJECTB C IOMOIIbIO TaOIUI]
UCTHUHHOCTH

https://m.edsoo.ru/DL66JCD8M

47

[IpakTuyeckas pabora 1o Teme
«ITocTpoeHue u aHaIM3 TAOIHIL
UCTUHHOCTHU B TaOJIMYHOM
poreccope»

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

48

Jlornueckue onepanuu u
orepanuy HaJl MHOKECTBaMHU

https://m.edsoo.ru/UAZ4JF466

49

50

51

Jlormueckue Oorepannuu u
ornepanv HaaQ MHOXKXECTBAMU

3aKoHbI anreOpbl JTOTHKH.
DKBUBaJCHTHBIE
npeoOpa3oBaHus JTOTHIECKUX
BBIPAKECHUI

Jlornueckue ypaBHEHUs U
CUCTEMBI YpaBHEHUN

https://m.edsoo.ru/EQ1D7V7DT

https://m.edsoo.ru/F2ADGUMRA

https://m.edsoo0.ru/4LLNS3VNG

52

Jlornueckue GpyHKINU.
3aBUCUMOCTE KOJIMYECTBA
BO3MOYKHBIX JIOTHYECKUAX

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



https://m.edsoo.ru/RSQ2WIEUJ
https://m.edsoo.ru/KB7YAOUZR
https://m.edsoo.ru/5YX5UNS75
https://m.edsoo.ru/DL66JCD8M
https://m.edsoo.ru/5519KLUH8
https://m.edsoo.ru/UAZ4JF466
https://m.edsoo.ru/EQ1D7V7DT
https://m.edsoo.ru/F2ADGUMRA
https://m.edsoo.ru/4LLNS3VNG
https://m.edsoo.ru/491YOOXBS

(GYHKIMH OT KOTUYECTBA
aprymeHToB. [lomHbIe cucTeMbl
JOTUYECKUX (YHKIHHA

53

54

Kanonnueckue popmer
JIOTUYECKUX BBIPAKECHUM.
CoBepllieHHbIE
JU3BIOHKTUBHBIE U
KOHBIOHKTUBHBIE HOPMAJIbHBIE
(bopMBl, ATOPUTMBI UX
HOCTPOEHUS 10 TabuLe
UCTUHHOCTHU

Jlornueckue >1€MEHTHI B
COCTAaBC KOMIIBIOTCpa

https://m.edsoo.ru/FUSISBD59

https://m.edsoo.ru/FIWV9VRIM

55

56

57

58

Tpurrep. Cymmarop.
MHoropa3psIHbIi CyMMaTop
ITocTpoenue cxeM Ha
JIOTUYECKHX DJIEMEHTaX. 3alnCh
JIOTUYECKOTO BBIPAXKEHUS 110
JIOTHUYECKOU CXemMe

MI/IKpOCXGMH 1 TCXHOJOI'usd X
MMPpONU3BOACTBA

IIpencraBienye LenbIX Yucen B
NaMATH KOMIIBIOTEPA.
OrpaHn4eHHOCTh 1MaIa3oHa
qucesl IPU OTPaHUYEHUN
KOJIMYECTBA Pa3psoB.
[lepenonuenue pa3psaaHOn
CETKHU

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

https://m.edsoo.ru/BC2CBFQZU

https://m.edsoo.ru/G6GAVB3D0

https://m.edsoo.ru/IXLRU8ZU4



https://m.edsoo.ru/FU5ISBD59
https://m.edsoo.ru/FJWV9VR9M
https://m.edsoo.ru/RFYE1IA1J
https://m.edsoo.ru/BC2CBFQZU
https://m.edsoo.ru/G6GAVB3D0
https://m.edsoo.ru/IXLRU8ZU4

59

be33HakoBbIC 1 3HAKOBEIC
IaHHbIe. 3HAKOBBINA OWUT.
JIBOMYHBINA TOMOIHUTEIIBHBIN
KOJI OTPUIIATEIbHBIX YUCEI

https://m.edsoo.ru/OFZEI3VFR

60

[TobuToBbIC TOTUYECKHEC
onepauuu. Jlornueckuit,
apuMETUYECKUN U
UKIMYECKHUI CIABUTU

https://m.edsoo.ru/YFPSYSUSW

61

IudpoBanue ¢ MOMOLIBIO
noOUTOBOMW omnepanuu
«ucxinrouaromee NJIN»

https://m.edsoo.ru/HGUFCRDKS

62

63

64

65

Hpe,I[CTaBJ'IeHI/Ie U XpaHCHHC B
MNaMsATU KOMIIBIOTCPa
BC€IICCTBCHHBIX YHCCII

Brimosnnenue onepanuii ¢
BEILIECTBEHHBIMU YK CIIAMHU,
HAKOIUICHHE OITUOOK MPH
BBIYMCIICHUSIX

[TpakTryeckas paborta o Teme
«HM3yuenue nopaspsiHOrO
MAaIIMHHOTO TPEeACTaBICHHUS
LEJbIX U BEIIECTBEHHBIX
YHCen

Ananuz AJITOPUTMOB

https://m.edsoo.ru/80KOOKDI1F

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

https://m.edsoo.ru/FM003T4J8

https://m.edsoo.ru/IBLT792MB

66

OTansbl pelieHus 3a1a4 Ha
KOMITBIOTEPE.
HNHcTpyMeHTaNbHBIE CPEACTBA!
TPAHCIIATOP, OTIAAUHUK,

PO HINPOBIIMK

https://m.edsoo.ru/ROT5RZCM9



https://m.edsoo.ru/OFZEI3VFR
https://m.edsoo.ru/YFPSYSUSW
https://m.edsoo.ru/HGUFCRDKS
https://m.edsoo.ru/80KOOKD1F
https://m.edsoo.ru/53I773CKU
https://m.edsoo.ru/FM0O3T4J8
https://m.edsoo.ru/IBLT792MB
https://m.edsoo.ru/R0T5RZCM9

Cpena nmporpaMMHpOBaHMS.
Kommuisinust n muHTEpIpeTanus

67 nporpamMm. BuprtyanbHbie https://m.eds00.ru/Q2UVOQIJY7
MamuHbl. IHTerpupoBaHHas
cpena pa3paboTKu

68 Mertoabl OTJIaJIKK MPOrpaMM https://m.edsoo.ru/MN3HU4FKQ
Turbl NepeMEeHHBIX B SI3BIKE

69 https://m.edso00.ru/TJ965G8F9
IpOrpaMMHUPOBaHUS

70 O06paboTKa LebIX YUCET https://m.eds00.ru/D84SSWQGF

71 OOpaborKa BemeCTBeHHbIX https://m.edsoo.ru/DWAC3VBT3
qucen

72 Caysainsie I{ https://m.edsoo0.ru/PXWZX2CC6
NCeBAOCTyYaiiHbIe Ynca

73 Bernenus. CroxHbIe yCIOBUS https://m.edsoo0.ru/CTTPTWB96

74 ukJiel ¢ ycnoBueM https://m.edsoo.ru/TYOTSY8QW
[{uKJBI IO IEPEMEHHOM.

75 BzanmozameHnseMocTh https://m.edsoo.ru/E4B3FET37
pa3IMYHBIX BUJIOB LIUKIIOB
OO6paboTka HaTypaIbHBIX

76 YHCeIl ¢ UCTIOJIb30BAHUEM https://m.edsoo.ru/CUH84DHHO
[UKJIOB
HaxoxneHnne Bcex mpoCThIX
qycell B 3aJJaHHOM JIHara3oHe

77 [IpakTuueckas pabota 1mo Teme 0.5 https://m.edsoo0.rt/KQAFQ6HKQ
«Pemenne 3amay METOIOM
nepebopar

78 NuBapuaHT Hukia https://m.edsoo.ru/VIJHSVDIC

79 JloKyMEHTHpPOBaHHUE TPOrPaMM https://m.edsoo.ru/AFZLCO81N



https://m.edsoo.ru/Q2UVQIJY7
https://m.edsoo.ru/MN3HU4FKQ
https://m.edsoo.ru/TJ965G8F9
https://m.edsoo.ru/D84SSWQGF
https://m.edsoo.ru/DWAC3VBT3
https://m.edsoo.ru/PXWZX2CC6
https://m.edsoo.ru/CTTPTWB96
https://m.edsoo.ru/TY0T5Y8QW
https://m.edsoo.ru/E4B3FET37
https://m.edsoo.ru/CUH84DHHO
https://m.edsoo.ru/KQAFQ6HKQ
https://m.edsoo.ru/VIJHSVDIC
https://m.edsoo.ru/AFZLC081N

80

OO0paboTka JaHHBIX,
XpaHSILIIMXCS B (aiiaax

https://m.edsoo.ru/9M32A105T

81

82

83

84

Pa3Ouenue 3amaun Ha
o3a1aun

Ucnonp3oBanue cTaHaapTHON
OMOJIMOTEKH A3BIKA
MIpOrpaMMHUPOBaHUS.
IMoaknrouenne OMOINOTEK
MOJMPOTPAMM CTOPOHHHX
IIPOU3BOJUTENEH

[MoanporpaMMmsl (TIpoLIeaYpHI U
byHKIIH)
[MoanporpaMMmel (TIpoLIeaypHI U
bYHKITIH)

https://m.edsoo.ru/00EOI8V7F

https://m.edsoo.ru/51R9T4MJK

https://m.edsoo.ru/QDFZXIZNA

https://m.edsoo.ru/N1KUL4SWE

85

86

[IpakTuyeckas pabora o Teme
"PazpaboTka mogmporpamm"

Pexypcus. PexypcuBHbie
00BeKTHI ((ppaxTansl).
PexypcuBHbIe mpoueaypsl 1
¢ynxun. Mcnonp3oBanue
CTEKa JUIsl OpraHu3aliu
PEKYPCHUBHBIX BHI30BOB

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

https://m.edsoo.ru/GKZY59X7B

87

88

[IpakTuyeckas pabora Mo Teme
"PexypcuBHBIE
MOAIPOTPaMMBbI"

MoynbHBIN TPUHLIAI
MIOCTPOEHUS IIPOrpamMm

https://m.edsoo.ru/Y5SAVNBIQV

https://m.edsoo.ru/MAT4D3MB6

89

YucneHHbIE METOIBI

https://m.edsoo.ru/ZAK95AA5D



https://m.edsoo.ru/9M32A1O5T
https://m.edsoo.ru/00EOI8V7F
https://m.edsoo.ru/51R9T4MJK
https://m.edsoo.ru/QDFZXIZNA
https://m.edsoo.ru/N1KUL4SWE
https://m.edsoo.ru/SWDX3Z91J
https://m.edsoo.ru/GKZY59X7B
https://m.edsoo.ru/Y5AVNB9QV
https://m.edsoo.ru/MAT4D3MB6
https://m.edsoo.ru/ZAK95AA5D

90

[IpakTuyeckas pabora o Teme
«YucieHHoe pelieHue
ypaBHEHUI»

https://m.edsoo.ru/URWB7XSMQ

91

Hcnonb3oBanue
JTMCKpETU3aIUU B
BBIYHCIINTCIIBHBIX 3aJla4ax

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

92

93

94

95

96

97

[TpakTuyeckas pabora no Teme
«IpnbnnxEHHOE BbIUNCIEHHE
JUIMH KPUBBIX U IUIOIIAJIEeH
buryp»

[TpakTuyeckas pabora no Teme
«ITonck Makcumyma
(MUHUMYMA) QYHKITHIDY

O06paboTka CHUMBOJIBHBIX
JTAHHBIX. AJITOPUTMBI
00pabOTKH CUMBOJIBHBIX CTPOK:
MOACYET KOJIUYSCTBA
MOSIBJICHUM CUMBOJIA B CTPOKE

Anroputmbl 00paboTKH
CHUMBOJIbHBIX CTPOK: pa30oueHue
CTPOKH Ha CJIOBa I10
pOOEIbHBIM CUMBOJIAM

AnropuT™mbl 00paboTKH
CHUMBOJIBHBIX CTPOK: TIOMCK
MOJICTPOKH BHYTPH JTaHHOM
CTPOKH; 3aME€Ha HalJICHHOU
MOJICTPOKH Ha JIPYTYIO CTPOKY
[IpakTuyeckas pabora o Teme
"O06paboTka CTPOK ¢

https://m.edsoo.ru/SH4ENJ7PH

https://m.edsoo.ru/7CM1E00SM

https://m.edsoo.ru/ZK756B10R

https://m.edsoo.ru/W2Z3JDCC5

https://m.edsoo.ru/GOIMIAFFC

https://m.edso0o0.ru/KX48SQDQP



https://m.edsoo.ru/URWB7XSMQ
https://m.edsoo.ru/7QP541UWR
https://m.edsoo.ru/8H4ENJ7PH
https://m.edsoo.ru/7CM1E00SM
https://m.edsoo.ru/ZK756B1OR
https://m.edsoo.ru/W2Z3JDCC5
https://m.edsoo.ru/G09MIAFFC
https://m.edsoo.ru/KX48SQDQP

UCTIOJIb30BaHUEM (DYHKITHIA
CTaHJApPTHOU OMOJIMOTEKH
sI3bIKa IPOrpaMMHUpPOBaHUA"

98

99

100

I'enepanus cioB B 3a1aHHOM
andasute

MaccuBsl u
MOCIIEA0BATEIHLHOCTH YHUCE.
[IpakTuyeckas pabora 1o Teme
"3anosHenne MmaccuBa'

O060061EHHbIE XapaKTePUCTUKU
MaccuBa

0.5

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

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

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

101

JIMHEeWHBII TONCK 3aJIaHHOTO
3HAUCHHS B MacCHBE.
[TpakTrdeckas paboTa 1Mo Teme
"JINHEHHBIN MOUCK 3aJJaHHOTO
3HaUeHHUs B MaccuBe"

0.5

https://m.edsoo.ru/LABGENIAV

102

[IpakTuyeckas pabora o Teme
"[Tonck MUHUMaIBHOTO
(MakCHUMalbHOTO0) JIEMEHTa B
YUCJIOBOM MaccuBe"

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

103

CopTupoBKa 0OTHOMEPHOTO
MaccuBa. [IpocTeie MeTO b
coptupoBkH. [IpakTuueckas
pabota o Teme "[IpocTsie
METO/Ibl COPTUPOBKHU MaccuBa"

0.5

https://m.edsoo.ru/W53WDCPMQ

104

CopTupoBKa CIUSTHUEM.
beicTpas copTupoBKa MaccuBa
(amroput™m QuickSort).
[IpakTuyeckas pabora o Teme

0.5

https://m.edsoo.ru/N4AWM6NBOD



https://m.edsoo.ru/9TUPAGXNE
https://m.edsoo.ru/4ITBNNC5B
https://m.edsoo.ru/0YZ6SSYYM
https://m.edsoo.ru/LABG8NIAV
https://m.edsoo.ru/3MZUG6WRV
https://m.edsoo.ru/W53WDCPMQ
https://m.edsoo.ru/N4WM6NBOD

"beIcTpas COpTUPOBKaA
Maccua"

JIBOUYHBIN ITOUCK B
OTCOPTUPOBAHHOM MacCCHBE.

105 0.5 https://m.edsoo.ru/914RE1Z6C
[IpakTuyeckas pabora o Teme
" JIBOMYHBINA MTOUCK"

106 HlByMEpHEIE MACCHEbI https://m.edsoo0.ru/7TJ931086
(MaTpuIbl)

107 AnropuT™MBbI 00pabOTKH MaTPHII https://m.edsoo0.ri/XPVCLUAQU

108 Penterrie 3afatt anaimsa https://m.eds0o.ru/PNWIGIYJF
JTAHHBIX

109 (-peACTBa TEKCTOBOTO https://m.edsoo.ru/EZ67TWEGZT
mporeccopa

110 KommbrorepHas BEpCTKa TEKCTA https://m.edsoo.ru/0X4NRRMI9R
[IpakTuyeckas pabora o Teme

111 "BEpCTKa JA0KYMEHTOB C 1 https://m.edsoo.ru/2911PSIF7
MaTeMaTHYECKUMHU
dopmynamn"

112 WMHCTpyMEHTBI pEeLEeH3UPOBAHUS https://m.edsoo.ru/HVZOMBBZ1
[IpakTuyeckas pabora o Teme

113 "MHOrocTpaHUYHbIE 1 https://m.edsoo.ru/SKSWK3USV
JIOKYMEHTHI"
O61ayHble CEPBUCHI.
KonnextuBHas pabora ¢

114 nokyMeHTaMu. [IpakTnueckas 0.5 https://m.edsoo.ru/PSEMOKSFA

pabota mo Teme "KonnekTuBHas
pabota ¢ TokymeHTamu"



https://m.edsoo.ru/9I4RE1Z6C
https://m.edsoo.ru/7TJ93IO86
https://m.edsoo.ru/XPVCLUAQU
https://m.edsoo.ru/PNW9G1YJF
https://m.edsoo.ru/EZ67WEGZT
https://m.edsoo.ru/0X4NRRM9R
https://m.edsoo.ru/29IIP5IF7
https://m.edsoo.ru/HVZOMBBZ1
https://m.edsoo.ru/5KSWK3USV
https://m.edsoo.ru/PSEMOK5FA

115

Amnanu3 gaHaeix. bosnemme
TAHHBIE

https://m.edsoo.ru/SISHO04DY

116

117

MammwunaHOE 00yueHue

Ananuz JaHHBIX C IOMOIIBIO
OJICKTPOHHBIX Ta6J'II/II_I

https://m.edsoo0.ru/4QQ6LLF9Z

https://m.edsoo.ru/MPMJ7NWH4

118

[IpakTuyeckas pabora o Teme
"AHaJM3 TaHHBIX C IOMOIIBIO
3JICKTPOHHBIX TabIUI"

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

119

[Moctpoenwne rpaduxos
¢ynkuui. [TpakTrueckas
pabora no Teme "Harnsignoe
Npe/ICTaBICHUE PE3yJIbTaTOB
CTATUCTUYECKON 00pabOTKH
TAHHBIX B BUJIE AHArpamMm
CpeACTBaMU peAaKTOpa
9JIEKTPOHHBIX TAOIUL"

0.5

https://m.edsoo.ru/BEGWQZJL3

120

JInnunm tpenna. I[lpakrnueckas
pabota o Teme "[lon6op
JMHUM TPEH]A,
IIPOrHO3UpOBaHUE"

0.5

https://m.edsoo.ru/LP48TOLWO

121

[Tox6op mapamerpa.
[TpakTrueckas paboTa 1o Teme
"YucneHHoe penieHue
YPaBHEHUH C IOMOILLBIO
noa6opa napamerpa”

0.5

https://m.edsoo.ru/HNS13RRJIQ

122

OHTI/IMI/ISaHI/If{ KaK ITOHUCK
HaWJIy4dimero peucHus B
3aIaHHBIX YCJIIOBUAX.
[IpakTuyeckas pabora o Teme

0.5

https://m.edsoo.ru/STQFNZ7BE



https://m.edsoo.ru/SISH004DY
https://m.edsoo.ru/4QQ6LLF9Z
https://m.edsoo.ru/MPMJ7NWH4
https://m.edsoo.ru/07PRYQ2YV
https://m.edsoo.ru/BEGWQZJL3
https://m.edsoo.ru/LP48TOLWO
https://m.edsoo.ru/HNS13RRJQ
https://m.edsoo.ru/STQFNZ7BE

"Perrenne 3a1a4 ONITUMUA3AIUN
C TIOMOIIIBIO 3JICKTPOHHBIX
Tabymm"”

123 Paz6op 3amanuii EI'D 1 https://m.edsoo.ru/4L3CE4K27
124 Paz6op 3amanuii EI'D 1 https://m.edsoo.ru/7JENSDK75J
125 Paz6op 3amanuii EI'D 1 https:/m.edsoo.ru/30HWTOEQO9
126 Pa36op 3amanumii EI'D 1 https://m.edsoo.ru/JKSPQ6H60
127 Pa36op 3ananunii EI'D 1 https://m.edsoo.ru/1F185Q365
128 Pa36op 3amanumii EI'D 1 https://m.eds00.1u/33J8ONXY3
129 Pa36op 3ananunii EI'D 1 https://m.edsoo.ru/UU84SGBDO
130 Paz6op 3ananuit EI'D 1 https://m.edsoo.ru/TICLQHRIV
131 Pa36op 3ananunii EI'D 1 https://m.edsoo.ru/ZGNDV8DFG
132 Pa36op 3ananunii EI'D 1 https://m.edsoo0.1u/ZYSEPBTLO
133 Pa36op 3amanuit EI'D 1 https://m.edsoo.ru/NANWGLRO4
134 Pa36op 3ananunii EI'D 1 https://m.edsoo.ru/OMIJJROLN
135 Obobmenne n cucremaTH3a 1 https://m.edsoo.ru/HGJQHAUML
nporpammel 3a 10 kiace
136 OboOmenne u cucTeMaTH3A 1 https://m.edsoo.ru/4IRJTM1B1

nporpammel 3a 10 kiacc

OBIIEE KOJIMYECTBO YACOB I1O
I[MTPOT'PAMME

136

21.5



https://m.edsoo.ru/4L3CE4K2Z
https://m.edsoo.ru/7ENSDK75J
https://m.edsoo.ru/3OHWTOEO9
https://m.edsoo.ru/JKSPQ6H60
https://m.edsoo.ru/1F185Q365
https://m.edsoo.ru/33J8ONXY3
https://m.edsoo.ru/UU84SGBDO
https://m.edsoo.ru/T1CLQHRIV
https://m.edsoo.ru/ZGNDV8DFG
https://m.edsoo.ru/ZY5EPBTLO
https://m.edsoo.ru/NANWGLRO4
https://m.edsoo.ru/0MIJJR6LN
https://m.edsoo.ru/HGJQHAUML
https://m.edsoo.ru/4IRJTM1B1

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Kontpoapmpie  IMpaxrueckue u3y4eHusi 0o0pa3oBaTeJbHbIC PeCypChI
padoThI padoThI

KonuaectBo nadopmarmm 1 https://m.edsoo.rt/CPW6RXX47Z
AJITOPUTMBI CKaTUS TaHHBIX 1 https://m.edsoo.ru/1PANRPUFP

3 Anroputm Xahdmana 1 https://m.edsoo.ru/JPTRLQDIF
[TpakTnueckas paborta 1mo Teme

4 "CikaTue JaHHBIX C IIOMOIIBIO 1 1 https://m.edsoo.ru/87TAFKQ0D
anroputMa Xaddmana"

5 Aunroputm LZW 1 https://m.edso0o.ru/8X5390JF6
AJITOPUTMBI CXKaTHsI TAHHBIX C
norepsamu. [IpakTrnaeckas

6 pabota no Teme "Cxatue 1 0.5 https://m.eds00.ru/580KGLIGP
JIAHHBIX C TOTEPSIMU
(amropurmsl JPEG, MP3)"
CxopocTh nepeiaun JaHHBIX 1 https://m.eds0o0.ru/N6OLKIL.2PN
IToMex0yCTOMYMBBIE KOJIbI 1 https://m.edsoo.ru/HA352TYKO
[IpakTuyeckas pabora o Teme

9 . 1 1 https://m.edsoo.ru/4DOSUS5SIS
"ITomexoycToiYMBBIE KOIBI"
Cucrembl. KOMIIOHEHTHI
CHCTEMBI M UX
B3aumoencTeue. CUCTEMHBIN

10 1 https://m.edsoo.ru/7ELOJJWA9
s dexT. YrpasiaeHue kak
nH(OPMaIMOHHBIN TpoIIecC.
OO0patHas CBsI3b

11 Mogenu u MoaeIupoBaHue 1 https://m.edsoo.ru/3LOSU7KCU



https://m.edsoo.ru/CPW6RXX4Z
https://m.edsoo.ru/1P4NRPUFP
https://m.edsoo.ru/JPTRLQDIF
https://m.edsoo.ru/87IAFKQ0D
https://m.edsoo.ru/8X5390JF6
https://m.edsoo.ru/580KGLJGP
https://m.edsoo.ru/N6OLKL2PN
https://m.edsoo.ru/HA352TYK0
https://m.edsoo.ru/4DOSU5SIS
https://m.edsoo.ru/7EL0JJWA9
https://m.edsoo.ru/3LOSU7KCU

12

I'padmsr

https://m.edsoo.ru/SMP12YT1I4

13

14

Pemmenue 3aa4 ¢ moMoIisI0
rpacdos
HepeBbs

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

https://m.edsoo.ru/DIXWQFCMV

15

16

17

OCHOBBI TEOPUH UTD

[TpakTrueckas paboTa 1o Teme
"I[TorcK BBIMUTPBIITHOMN
CTpaTeruu B Urpe C MOJTHOU
uHpopmanuein”

CpencTBa UCKYCCTBEHHOTO
MHTEIJICKTa

https://m.edsoo.ru/RLPOBGP1A

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

https://m.edsoo.ru/7PWFEWIT16

18

[IpakTuyeckas pabora o Teme
"CpecTBa HCKYCCTBEHHOTO
uHTeNeKTa"

https://m.edsoo.ru/HSOPHSFHE

19

dopmanuzanus NOHIATUS
anroputMma. Mammna
TrrOpHHTra KaK YHHBEPCAJIbHAS
MOJENb BbruncaeHuii. Te3uc
Yépua—Tpropunra

https://m.edsoo.ru/TS2J4GN9S

20

[IpakTuyeckas pabora o Teme
"CocraBiieHHue MpoCcToi
IPOTPAMMBI JISI MAIITAHBI
Trropunra"

https://m.eds00.ru/S06FMKTSV

21

22

Mammuna Ilocta

HopwmanbHabie anropudmbl
Mapxkosa

https://m.edsoo.ru/KD8PI8S0OBO

https://m.edsoo.ru/EA2DPC84Y

23

ANTOPUTMUYECKU
Hepaspelumble 3a1a4i. 3ajada

https://m.edsoo.rt/EMWUEDNR9



https://m.edsoo.ru/SMP12YII4
https://m.edsoo.ru/5087GM4M6
https://m.edsoo.ru/DJXWQFCMV
https://m.edsoo.ru/RLPOBGP1A
https://m.edsoo.ru/9IL2S0AQS
https://m.edsoo.ru/7PWFW1T16
https://m.edsoo.ru/HS0PHSFHE
https://m.edsoo.ru/TS2J4GN9S
https://m.edsoo.ru/506FMKTSV
https://m.edsoo.ru/KD8P880BO
https://m.edsoo.ru/EA2DPC84Y
https://m.edsoo.ru/EMWUEDNR9

octa"HoBa. HeBO3MOKHOCTE
aBTOMATUYECKON OTJIagKU
nporpamm

24

25

26

CI0XXHOCTDH BBIYUCIIEHUN

[Touck mpoCTHIX YUCEI B
3aJJaHHOM Jana3oHe ¢
MOMOIIBIO AITOPUTMA «PEILETO
Oparocdenar

[TpakTuueckas paboTa 1o Teme
"[Torck MPOCTHIX YUCEIT B
3aJlaHHOM Auanasone"

https://m.edsoo.ru/DI2DPE0X0

https://m.edsoo.ru/H3J1IUQKCS8

https://m.edsoo.ru/SN9A7JITV

27

MHoropa3spsiiHbI€ LIeJIbIe
4HCIIa, 337a4U JJIMHHOU
apuMeTHKI

https://m.edsoo.ru/SFLDAOPS3

28

[IpakTuyeckas pabora o Teme
"Peanu3anus BEIYUCIECHUN C
MHOTOpa3psIHbIMU YHCIaMU"

https://m.edsoo.ru/JGIPZP98C

29

CrnoBapu (acconaTUBHBIE
MacCHBBI, 0TOOpakeHHs). XIlI-
tabnuuel. [loctpoenue
an¢paBUTHO-9aCTOTHOTO
cJoBaps 71 3aJJaHHOTO TEKCTa

https://m.edsoo.ru/TO6DTYWVT

30

31

[IpakTuyeckas pabora Mo Teme
"Iloctpoenue andaBUTHO-
YaCTOTHOTO CJIOBAPS IS
3aJaHHOTO TeKcTa"

AHanu3 Texcra Ha
€CTECTBEHHOM SI3LIKE.

https://m.edsoo.ru/ WYRSXTHVB

https://m.edsoo.ru/YJVBQBEEG



https://m.edsoo.ru/DI2DPE0X0
https://m.edsoo.ru/H3J1UQKC8
https://m.edsoo.ru/8N9A7JJTV
https://m.edsoo.ru/8FLDA0PS3
https://m.edsoo.ru/JGIPZP98C
https://m.edsoo.ru/T06DTYWVT
https://m.edsoo.ru/WYRSXTHVB
https://m.edsoo.ru/YJVBQBEEG

32

Briaenenue
nocJe0BaTeIbHOCTEN O
urabiony. Perynspusie
BbIpaxkeHHs. YacTOTHBIN
aHanu3

[IpakTuyeckas pabora o Teme
"AHaau3 TEKCTA Ha
€CTECTBEHHOM SI3BIKE"

https://m.edsoo.ru/SAFNKXPAL

33

34

35

36

37

Crexu. AHaiIM3 NPaBUIBHOCTU
CKOOOYHOTO BBIPAKEHUS

Bpruncnenue
apu(QMETHUUECKOTO BBIPAKECHHUS,
3aMMCaHHOTO B MOCT()hUKCHOM
dbopme

[TpakTideckas paboTa 1mo Teme
"Brruncnenue
apu(QMETHUECKOTO BBIPAKECHHUS,
3alMCaHHOTO B MOCT(UKCHOMN
dbopme"

Ouepenu. Ucnons3oBanue
ouepean ik BpeMEHHOTO
XpaHEHUs JaHHBIX

[IpakTuyeckas pabora Mo Teme
"Ucnonws3oBanue ouepean”

https://m.edsoo.ru/UZ06WG18Q

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

https://m.edsoo.ru/BOY6RWSEC

https://m.edsoo.ru/RFBVQ14T0

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

38

HepeBbs. Peanuzanus nepesa ¢
MOMOIIbIO CCHUTOYHBIX
CTPYKTYp. JIBOoM4HBIE
(OuHapHbBIE) epEBBSI.
IToctpoenune nepesa aiist

https://m.edsoo.ru/ WXTKRVSPL



https://m.edsoo.ru/SAFNKXPAL
https://m.edsoo.ru/UZ06WG18Q
https://m.edsoo.ru/4APHZ53JB
https://m.edsoo.ru/B0Y6RWSEC
https://m.edsoo.ru/RFBVQ14T0
https://m.edsoo.ru/27ORH6HKM
https://m.edsoo.ru/WXTKRVSPL

3aJJaHHOTO apU(PMETUIECKOTO
BBIPAKCHUS

39

[IpakTuyeckas pabora o Teme
"Ucnonbp3oBaHue 1€pEBbEB s
BBIYHCIICHUS apU()METUICCKUX
BbIpaXEHUI"

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

40

41

42

43

44

PexypcuBHBIEC alNTrOpUTMBI
00xoxa nepesa.
Hcnonws3oBanue creka u
odepeau i1 00xoza nepeBa
PexypcuBHBIEC alNrOpUTMBI
00xoma nepesa.
Hcnonws3oBanue creka u
odepeau s 00xoja nepeBa
Anroput™msl Ha rpadax.
[TocTpoeHre MUHUMaIBHOTO
OCTOBHOTO JIepeBa
B3BEIICHHOTO CBS3HOTO
HEOpPUEHTHPOBAHHOTO rpada
O6xox rpada B rmyOHHy.
O6xox rpada B mupuny
KonugecTBO pa3nmnuHbIX MyTeil
MEXTy BEpIITUHAMHI
OpPUEHTHPOBAHHOTO
alMKJINYecKoro rpagda

https://m.edsoo.ru/IL45K77G4

https://m.edsoo.ru/M8PBJ581K

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

https://m.edsoo.ru/PDOGDKZX5

https://m.edsoo.ru/OK5XBLF1B

45

46

Anroput™m JlefKCTpHI.

[IpakTuyeckas pabora Mo Teme
"BrIUKCIIEHUE TTHHEI

https://m.edsoo.ru/CRN45WO59

https://m.edsoo.ru/OPUC4APCM



https://m.edsoo.ru/4B7IBOLGP
https://m.edsoo.ru/IL45K77G4
https://m.edsoo.ru/M8PBJ581K
https://m.edsoo.ru/2ZKXSN8YL
https://m.edsoo.ru/PD0GDKZX5
https://m.edsoo.ru/OK5XBLF1B
https://m.edsoo.ru/CRN45WO59
https://m.edsoo.ru/0PUC4APCM

KpaTyauuiero myTh MexX1y
BepimHamu rpada (aaroputm
Hetvikctpsn)"

47

48

49

50

51

52

Anropurm ®noiga—
Yopmamia

3aauu, peraeMble ¢ TOMOIIbIO
JTUHAMHYECKOTO
IPOrpaMMUPOBAHUS:
BBIUNCJIEHUE PEKYPCUBHBIX
byHKIUH

[TpakTrueckas paboTa 1o Teme
"Bpiuncienue peKypCcuBHBIX
(GYHKIHH C TOMOIIBIO
JTUHAMHYECKOT O
nporpaMMupoBasus”

3aiauu, penaeMble ¢ TOMOIIBIO
JAHAMUYECKOTO
MPOTPAMMUPOBAHHUS: TTOACUET
KOJINYECTBA BAPUAHTOB

[TpakTideckas paboTa mo Teme
"ITogcuéT KOIUUECTBA
BapHAHTOB C TIOMOIIBIO
JTUHAMUYECKOTO
porpamMmmupoBaHus"

3amaun, penaeMblie ¢ TOMOIIBIO
JUHAMUYECKOTO
MIPOTPaMMHUPOBAHHUS: 3a/1a9H1
ONTUMHM3ALUN

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

https://m.edsoo.ru/OB03M36FA

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

https://m.edsoo.ru/N6B4V28X5

https://m.edsoo.ru/TO288GY9B

https://m.edsoo.ru/VMITOV2IU



https://m.edsoo.ru/4T2Y64Y1Y
https://m.edsoo.ru/OB03M36FA
https://m.edsoo.ru/I39CZ91D1
https://m.edsoo.ru/N6B4V28X5
https://m.edsoo.ru/TO288GY9B
https://m.edsoo.ru/VMITOV2IU

53

[TonsTue o mapagurmax
nporpamMmmupoBanus. O630p
A3BIKOB IPOrpaMMHUPOBAHUS

https://m.edsoo.ru/ESL36V11V

54

TTonsaTtue 00 00BEKTHO-
OpI/IeHTI/IpOBaHHOM
[pOrpaMMUPOBAHUU

https://m.edsoo.ru/XQP3TUBLF

55

56

O0BekTHI U Ki1acchl. CBOKCTBA
U METOIbI 00BEKTOB

OOBbEeKTHO-OPUEHTHPOBAHHBIN
aHanu3

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

https://m.edsoo.ru/LXRDV5535

57

[IpakTuyeckas pabora o Teme
"Ucnonb30BaHne TOTOBBIX
KJIaCCOB B Iporpamme"

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

58

59

60

61

Pazpabotka nporpamMmm Ha
OCHOBE O0BEKTHO-
OPUEHTUPOBAHHOTO MOAX0/1a

[TpakTunyeckas pabora
"Pa3zpaboTtka mpocToit
IPOrPaMMBbI C UCIIOJIb30BAHUEM
KJ1accoB"

Nuxancynsanus. [Ipaktudeckas
pabota o Teme "PazpaboTka
KJ1acca, UCIOJIb3YIOIErO
WMHKAICYJIALHI0"

Hacnenosanue. [Tomumopduzm

0.5

https://m.edsoo.ru/1PCNI90X?2

https://m.edsoo.ru/OSXBALUVU

https://m.edsoo.ru/XWFD3SRL6

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

62

[TpakTrueckas paboTa 1o Teme
"PazpaboTka nepapxuu
KJIaccoB"

https://m.edsoo.ru/TDEZGXE92



https://m.edsoo.ru/E8L36V11V
https://m.edsoo.ru/XQP3TUBLF
https://m.edsoo.ru/6JQJC1GXS
https://m.edsoo.ru/LXRDV5535
https://m.edsoo.ru/9U0X7ZSAH
https://m.edsoo.ru/1PCNI90X2
https://m.edsoo.ru/OSXBALUVU
https://m.edsoo.ru/XWFD3SRL6
https://m.edsoo.ru/3IPHY7VDC
https://m.edsoo.ru/TDEZGXE92

63

Cpenpl OBICTPOIL pa3pabOTKH
nporpamm. [IpoextupoBanue
uHTepdeiica monp3oBarens

https://m.edsoo.ru/IL6XE9IBF

64

65

66

[IpoexTupoBanue uHTEpPeiica
TI0JIb30BATEIIS
Hcrnonb30BaHuE TOTOBBIX

yIPaBISEMbIX 3JIEMEHTOB JIJIs
nocTpoeHus naTepdeiica

[TpakTuueckas paboTa 1o Teme

"Pa3paboTka mporpaMmsl ¢
rpadudeckum uHTepdericom"

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

https://m.edsoo.ru/8440Q1ZXE4

https://m.edsoo.ru/M7J3MMDEI

67

H3yuenne BTOpOro s3bIka
IIPOrPaMMHUPOBAHHUS

https://m.edsoo.ru/LO9PRNA7S

68

69

70

71

H3ydeHnne BTOpOro s3bIka
IIPOrpaMMHUPOBaHUS

OTallbl KOMIIBIOTCPHO-
MATEMAaTHYICCKOI'O
MOACIINPOBAHUA

Juckpernsanus nmpu
MaTEMaTHYECKOM
MOJIEJTMPOBAaHUH HETIPEPHIBHBIX
npoueccos. MozaenupoBaHue
JBUKECHUS

[IpakTuyeckas pabora Mo Teme
"MopenupoBaHue JBUKEHUA"

https://m.edsoo.ru/NKNMXM4HU

https://m.edsoo.ru/Q5J50KWIN

https://m.edsoo.ru/ZXKKJQ1UO

https://m.edsoo.ru/YCLZ4UHHA

72

MonaenupoBanne
OMOJIOTHYECKUX CUCTEM.
[IpakTrueckas paboTta 1mo Teme

0.5

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



https://m.edsoo.ru/IL6XE9IBF
https://m.edsoo.ru/18FFURCHI
https://m.edsoo.ru/844Q1ZXE4
https://m.edsoo.ru/M7J3MMDEI
https://m.edsoo.ru/LO9PRNA7S
https://m.edsoo.ru/NKNMXM4HU
https://m.edsoo.ru/Q5J50KWIN
https://m.edsoo.ru/ZXKKJQ1U0
https://m.edsoo.ru/YCLZ4UHHA
https://m.edsoo.ru/925RWH1WH

"MopenupoBaHue
OHMOJIOTUYECKUX CUCTEM"

73

74

75

76

Maremarnueckue MOJEIHN B
SKOHOMHUKE. BBIUUCIUTEILHBIE
AKCIEPUMEHTBI C MOJEIISIMU

BeposiTHOCTHBIE MOJIENH.
[TpakTrueckas paboTa 1o Teme
"Umutanionnoe
MOJICJIUPOBAHUE C TTIOMOIIBIO
meroaa Mounre-Kapmo"
KomnberorepHoe

MOJEJINPOBAHUE CUCTEM
yIIpaBJICHUA

O06paboTka pe3yabTaToB
IKCTIIEPHMEHTA

0.5

https://m.edsoo.ru/HYZZHAO0ZI

https://m.edsoo.ru/RSDL7ZK22

https://m.edsoo.ru/D52P3UQNN

https://m.edsoo.ru/VSBW4WV43

77

TabnuuHble (pesAlUOHHbIE)
0a3bl JaHHBIX

https://m.edsoo.ru/ISQMIQ8G4

78

ITouck, coprupoBka u
bunpTparus JaHHBIX. 3aMPOCHI
Ha BBIOOPKY JAaHHBIX. 3aMIPOCHI
¢ mapaMmeTpamu. Beraucinsemsie
TOJIsl B 3aIpocax

https://m.edsoo.ru/GTZBVTII7

79

80

[IpakTuyeckas pabora Mo Teme
"Pabora ¢ roToBoi 0a3on
NaHHEIX"

MHuororabangabie 0a3nl
JTaHHBIX. THUIIBI CBSI3€M MEXIY

https://m.edsoo.ru/X7YS6VTITG

https://m.edsoo.ru/XPHQBTDMS



https://m.edsoo.ru/HYZZHA0ZI
https://m.edsoo.ru/RSDL7ZK22
https://m.edsoo.ru/D52P3UQNN
https://m.edsoo.ru/V5BW4WV43
https://m.edsoo.ru/I5QMIQ8G4
https://m.edsoo.ru/GTZBVTII7
https://m.edsoo.ru/X7YS6VTTG
https://m.edsoo.ru/XPHQBTDM8

TabauaMu. BHEITHHUHA KITIOY.
I{emocTHOCTH 0a3bl JAHHBIX

81

82

83

[IpakTuyeckas pabora o Teme
"Pa3zpaboTka MHOTOTAOIUIHOM
0a3pl JaHHBIX"

3anpockl K MHOTOTA0TMYHBIM
0a3zaM JaHHBIX

[TpakTrueckas paboTa 1o Teme
"3anpocsl K MHOTOTa0IMYHOM
0Oase maHHBIX"

https://m.edsoo.ru/4FHI25TDD

https://m.edsoo.ru/UVTVIW6R W

https://m.edsoo.ru/FOYXMVOB7

84

SI3bIK ynipaBiieHHs] JaHHBIMU

SQL

https://m.edsoo.ru/PIMIPKQMR

85

86

[TpakTrueckas paboTa 1o Teme
"VrpaBneHue JaHHBIMH C
nmomoInbko si3pika SQL"

HepeJ’IHI_II/IOHHHe 0a3bl JaHHBIX.

SKCHepTHHC CUCTCMBI

https://m.edsoo.ru/GL552SSUD

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

87

88

HHTepHeT-npriiokeHus

ITonsTHE O CEpBEPHON U
KJINEHTCKOM 4acTsX caiTa.
TexHOIOrns «KJIMEHT —
cepBep», €€ TOCTONHCTBA U
HEJOCTATKU

https://m.edsoo.ru/VUNNCDB4U

https://m.edsoo.ru/N6DWP4IRG

&9

90

OcHoBsrI g361ka HTML
[TpakTrueckas paboTa 1o Teme
"Co3aHue TEKCTOBOM BeO-
CcTpaHuLbl"

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

https://m.edsoo.ru/DD7JRDZ9N

91

OcHoBrl a361ka HTML

https://m.edsoo.ru/QY71J10R7



https://m.edsoo.ru/4FHJ25TDD
https://m.edsoo.ru/UVTV9W6RW
https://m.edsoo.ru/F9YXMVOB7
https://m.edsoo.ru/PJM9PKQMR
https://m.edsoo.ru/GL552SSUD
https://m.edsoo.ru/8YQXGKB6U
https://m.edsoo.ru/VUNNCDB4U
https://m.edsoo.ru/N6DWP4IRG
https://m.edsoo.ru/G2HZZBEEJ
https://m.edsoo.ru/DD7JRDZ9N
https://m.edsoo.ru/QY71J1OR7

92

Ocuossl ga3p1ka HTML

https://m.edsoo.ru/YLBK9SMHJ

93

[TpakTrdeckas padoTa 1o Teme
"Co3nanue BeO-CTpaHHIIbI,
BKITIOYAIOIICH
MYJIbTUMEIHUHHBIC 00BEKTHI
(pUCYHKH, 3BYKOBBIC TAaHHBIE,
BHJ1€0)"

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

94

95

96

OCHOBBI KaCKaIHbBIX TaOJIMI]
ctuneit (CSS)

[TpakTrueckas paboTa 1o Teme
"OdopmiieHne cTpaHHIIbI C
MOMOIIbIO KaCKaIHBIX TaOJIHII
cruneit”

Cuenapuu Ha s3p1ke JavaScript

https://m.edsoo.ru/V6H31EQRS5

https://m.edsoo.ru/MGSEDM7TA

https://m.edsoo.ru/VHYQBFI55

97
98

Cuenapun Ha s3b1Ke JavaScript

®opMbl Ha BEO-CTpaHUIIE

https://m.edsoo.ru/2KY4Y6AT6
https://m.edsoo.ru/EPV5SADCQR

99

100

101

[IpakTuyeckas pabora o Teme
"O6paboTka naHHBIX popM"

Pa3smerienne BeO-caiiToB.
VYcnyra xoctuHra. 3arpyska
(aiinoB Ha calT

Kanpuposanue. Ucnpasnenue
MepCIeKTUBHL. [ ncTorpamMma.
Koppexkmus ypoBHei,
KOPPEKIIHSI [IBETA.
O0eciBeYNBaHNE IIBETHBIX
HU300paKeHUI

https://m.edsoo.ru/KFCH27ELA

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

https://m.edsoo.ru/IHJ27RN3F



https://m.edsoo.ru/YLBK9SMHJ
https://m.edsoo.ru/6EIXO4QCK
https://m.edsoo.ru/V6H31EQR5
https://m.edsoo.ru/MGSEDM7TA
https://m.edsoo.ru/VHYQBFI55
https://m.edsoo.ru/2KY4Y6AT6
https://m.edsoo.ru/EPV5ADCQR
https://m.edsoo.ru/KFCH27ELA
https://m.edsoo.ru/Y6VM4R542
https://m.edsoo.ru/IHJ27RN3F

102

103

104

BBox nzobpaxenwii ¢
MCIIOJIb30BAaHUEM PA3INYHBIX
U(POBBIX YCTPOICTB.
[TpakTrueckas paboTa 1o Teme
"O6paboTka U pPOBBIX
dororpaduit”

Peryms. Pabora ¢ o6nacTsamu.
®OunbTpsl. [IpakTrueckas
pabota no Teme "PeTyuib
nudposbix pororpadmii"
MHorocnoitHble H300pakeHusl.
TekcroBble ciou. Macka ciios.
Kanainbl. Coxpanenue
BbIJICJICHHON 00JacTu

0.5

0.5

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

https://m.edsoo.ru/LUXAXOCRP

https://m.edsoo.ru/OZ8ER32MA

105

[IpakTuyeckas pabora o Teme
"MHorocnoiHbIe
u300paxeHus"

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

106

[ToaroroBka wimrocTpanui Juist
BeO-caiiToB. [IpakTrueckas
pabora 1o Teme

" AHUMUPOBaHHbIE
u300pakeHus"

0.5

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

107

108

Bexkropnas rpaduxka.
Bekropuzanus pacTpoBbIX
HU300paKeHUI

[IpakTuyeckas paborta o Teme
"BexTopHas rpaduka"

https://m.edsoo.ru/PIRQONJEXW

https://m.edsoo.ru/W84Z3DOGI



https://m.edsoo.ru/7GRK7JKF5
https://m.edsoo.ru/LUXAXOCRP
https://m.edsoo.ru/OZ8ER32MA
https://m.edsoo.ru/Z6PF79AG0
https://m.edsoo.ru/7QFG9KBYK
https://m.edsoo.ru/PIRQNJEXW
https://m.edsoo.ru/W84Z3DOGI

[IpuHLIHIIBI TOCTPOEHUS U

109 pEIaKTUPOBAHUS TPEXMEPHBIX 1 https://m.edsoo.ru/KBPNWPJEA
MoJieen
[IpakTuyeckas pabora o Teme
110 "Co3ganue npocThIX 1 https://m.edsoo.ru/2XDC5NKUP
TpEXMEPHBIX Mozenei"
C .
111 CTOTHBIC MOACITH 1 https://m.edsoo.rw/WF3MVD2FH
Marepuainsl
[TpakTueckas paborta 1mo Teme
112 " " 1 https://m.edsoo.ru/Z917SRT8Z
CerouHble MOJEIIN
MoennpoBaHrEe UCTOYHUKOB
113 1 https://m.edsoo.ru/TXULIGD3U
ocsenieHus1. Kamepsl
[TpakTnueckas paborta 1mo Teme
114 " " 1 https://m.edso0.ru/I78NVIQDI
Pennepunr
A 3D-
115 JUMMTHBHBIC TEXHOTIOTHH ( 1 https://m.edsoo.ru/6W1WT296C
HPUHTEPHI)
[TonsATHE O BUpTYaIBHON
116 peaTbHOCTH M IONOJIHEHHOU 1 https://m.edsoo.ru/BZDFAHW04
pPEATBbHOCTH
117 Pa36op 3ananunii EI'D 1 https://m.edsoo.ru/X3RHKBZCM
118 Paz6op 3ananuit EI'D 1 https://m.edsoo.ru/H4AFKWSW13
119 Pa36op 3amanumii EI'D 1 https:/m.edsoo.ru/1 1GT2RYIK
120 Paz6op 3ananuit EI'D 1 https://m.edsoo.ru/BSTC2EJSB
121 Pa36op 3amanumii EI'D 1 https://m.edsoo.ru/70QVL280H
122 Paz6op 3ananuit EI'D 1 https://m.edsoo.ru/MR3TQ44J7
123 Pa36op 3amanunii EI'D 1 https://m.edsoo.ru/BHX69GQO6
124 Paz6op 3amanuii EI'D 1 https://m.edsoo.ru/V101XFZX3



https://m.edsoo.ru/KBPNWPJEA
https://m.edsoo.ru/2XDC5NKUP
https://m.edsoo.ru/WF3MVD2FH
https://m.edsoo.ru/Z917SRT8Z
https://m.edsoo.ru/TXUL8GD3U
https://m.edsoo.ru/I78NV9QDI
https://m.edsoo.ru/6W1WT296C
https://m.edsoo.ru/BZDFAHW04
https://m.edsoo.ru/X3RHKBZCM
https://m.edsoo.ru/H4FKWSW13
https://m.edsoo.ru/11GT2RYIK
https://m.edsoo.ru/BSTC2EJSB
https://m.edsoo.ru/70QVL28OH
https://m.edsoo.ru/MR3TQ44J7
https://m.edsoo.ru/BHX69GQO6
https://m.edsoo.ru/V1O1XFZX3

125 Paz6op 3amanuii EI'D 1 https://m.edsoo.ru/TUTIIED92
126 Paz6op 3amanuii EI'D 1 https://m.edsoo.ru/VELYQXZD6
127 Paz6op 3amanuii EI'D 1 https:/m.edsoo.ru/LVECIMO6R
128 Paz6op 3amanuii EI'D 1 https://m.edsoo.ru/OUQIILVQF
129 Paz6op 3amanuii EI'D 1 https://m.edsoo.ru/UI3Y8YDS7
130 Paz6op 3amanuii EI'D 1 https://m.edsoo.ru/T6XN3WBVK
131 Pa36op 3amanumii EI'D 1 https://m.edsoo.ru/3H6SC66XT
132 Pa36op 3ananunii EI'D 1 https://m.edsoo.ru/1L4CVP5G8
133 Pa36op 3amanumii EI'D 1 https:/m.edsoo.ru/KCD677PMT
134 Pa36op 3ananunii EI'D 1 https://m.edsoo.ru/EPSMZV6J8
135 O6obmerye u cueTeMaTH3AIMS 1 https://m.edsoo.ru/1IET8F6XPS
nporpammbl 3a 10 u 11 kiacc
136 (O6obLenHe H CHCTEMATH3ALIAS 1 https://m.eds00.ru/G7913B48L
nporpammel 3a 10 n 11 xnace
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOT'PAMME



https://m.edsoo.ru/TUTIIED92
https://m.edsoo.ru/VELYQXZD6
https://m.edsoo.ru/LV8CJMO6R
https://m.edsoo.ru/OUQ1ILVQF
https://m.edsoo.ru/UI3Y8YDS7
https://m.edsoo.ru/T6XN3WBVK
https://m.edsoo.ru/3H6SC66XT
https://m.edsoo.ru/1L4CVP5G8
https://m.edsoo.ru/KCD677PMT
https://m.edsoo.ru/EP8MZV6J8
https://m.edsoo.ru/1ET8F6XPS
https://m.edsoo.ru/G7913B48L




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

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001Iero
o0pa3oBaHus

1.

3namu (nonumams)

1.1

[ToHnMaHKe OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA U (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAIl[HOHAPHBIX U MOOMJIBHBIX KOMIBIOTEPOB; TCHICHIINN
pPa3sBUTHsI KOMIIBIOTEPHBIX TEXHOJIOTUH; BJIaJ€HHE HaBbIKAMU PabOTHI C
ONEPALMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJIA@MH IPOTrPAMMHOIO
o0ecrieueHus JUIsl  pelleHus Yy4eOHbIX 3aJad 10  BbIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NPUHIUIAX OpraHU3alUU U

Q)YHKHI/IOHI/IpOBaHI/IH KOMIIBXOTCPHBIX ceTei

1.3

ITornMmanne OCHOBHBIX IMPUHOUIIOB JUCKPETU3ALUN PA3JIMYHBIX BUJ0B

uHpopmarun

1.4

[Tonnmanue 0a30BBIX AITOPUTMOB OOPAaOOTKM YHCIOBOW M TEKCTOBOU
uHpopMaluy (3alUChb 4YHUCEN B MO3UIMOHHON CHCTEME CUMCIICHHS,
JIEITMMOCTb LIEJIBIX YUCEIT; HAX0KICHHE BCEX IPOCTHIX YUCEI B 3aJaHHOM
JuanasoHe; o00paboTKa MHOrOpaspsIHBIX LENbIX YHCEN; aHaJIU3

CHUMBOJIBHBIX CTPOK U ,Z[pyrI/IX), AJITOPUTMOB ITOUCKA U COPTUPOBKHU

1.5

3HaHHe q)YHKIII/IOHaJ'II)HI)IG BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Bragenvne OCHOBHBIMH CBENEHUSAMH O 0a3ax TaHHBIX, UX CTPYKType,

CpeaACTBaxX CO3JaHUA U pa6OTI>I C HUMH

1.7

ITonumanue BO3MOJKHOCTEH " OTpaHUYCHUH TEXHOJIOTUN
UCKYCCTBEHHOTO HMHTEJUIEKTa B PA3IMYHBIX O0JNACTAX; HaJIHuue
MpeJICTaBlIeHU 00 MCMONb30BaHUM MH(POPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMyYHbIX TPO(EeCCHOHATBHBIX cepax

1.8

BraneHne TeopeTMYeCcKMM amnmapaToM, IO3BOJIIIOIIMM OCYLIECTBIAThH
IIPEACTABJICHUE 33JaHHOTO HATYpPaJIbHOTO YUCIIA B PA3JINYHBIX CHCTEMAX
CUMCIICHUS; BBINOJHATH IPEoOpa3oBaHUs JIOTMYECKHX BBIPAKEHMIH,
UCTOJb3Ys 3aKOHBI alNreOpbl JIOTUKU; ONPEAEATh KpaTyaiuii myTh BO
B3BEIIEHHOM TIpade U KOJIMYECTBO MyTell MeXIy BeplIHHAMU

OpPUEHTUPOBAHHOTO ALUKINYECKOro rpada




Ymemo

2.1

YMeHue ucnoiap30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJEIU JJIS
aHaM3a 00bEKTOB U MPOLECCOB: (HOPMYTUPOBATH IIE]Ib MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIU3 PE3YJIbTATOB, ITOJIYYEHHBIX B XOJE€ MOJCIUPOBAHHS;
OLICHUBATh aJEKBAaTHOCTh MOJIEIH MOJIECIHUPYEMOMY OOBEKTY WU
Mpolieccy; MPEACTABIATh PE3yJIbTaThl MOJETUPOBAHUS B HAIJIAIHOM

BUIC

2.2

YMenue KiacCUPUIMPOBATh OCHOBHBIC 3a7aud aHaiW3a JJaHHBIX
(mporHo3upoBanue,  kiaccupukanus, — KilacTepu3alus,  aHalIu3
OTKJIOHEHUI1); MOHUMATh MOCIEA0BATEIbHOCTh PEUICHHS 3a/1a4 aHaIn3a
JAHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYMCTKA M OIICHKA KaYeCTBA JAHHBIX,
BbIOOp W (WIM) TIOCTPOCHHE MOJIEIH, NPeoOpa3oBaHUE JaHHBIX,

BU3YyaJIn3alud JaHHBIX, HHTCPIPLCTALIUA PE3YJIbTATOB
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YMenue  ompeneniatb  MHQOPMANMOHHBIA  O00BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JaHHBIX TMPH 33JaHHBIX MapaMeTpax
JUCKpETHU3aluu. YMEHHE ONpelNeNsaTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU IME€peaaud MpU HU3MEHEHUU

MH(POPMALIMOHHOTO 00BEMA JAaHHBIX U XapaKTEPUCTUK KaHalla CBSI3U
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YMeHne CcTpouTh KOj, 00€CIEeUMBAIONINN HAUMEHBIIYIO BO3MOXHYIO

CPEIHIO0 JUTHHY COOOIIEHUS TIPU U3BECTHOM YaCcTOTE CUMBOJIOB

2.5

YMeHre Hucnosib30BaTh MPU PEIICHHHM 3a/1a4 CBOMCTBA MO3UIIMOHHOM
3aMUCH YUCEJN, AJITOPUTMBI MTOCTPOCHUSI 3aMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M IOCTPOCHUS YHMCIIA I10
CTPOKE, COJEepXKalled 3alKucCh ITOrO0 4YKCIAa B IMO3ULHUOHHOM CUCTEME
CUUCIIEHHS C  3aJaHHBIM  OCHOBAaHHMEM; YMEHHUE  BBIIIOJHATH

apI/I(l)MeTI/I‘leCKI/Ie onepanru B TO3UIHUOHHBIX CUCTEMAX CHUCIICHUA

2.6

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opmMax Mo 3aJaHHOW Talmuie
UCTUHHOCTH; HCCIIEJIOBaTh 00JACTh HMCTUHHOCTH  BBICKA3bIBAHUA,

COACPKAICTO NEPEMCHHBIC, PEIIATh HECIOXKHBIC JIOTHYECKUEC YPABHCHU A

2.7

2.8

YMeHue pemrath aJlrOpUTMUYECKHE 3aJIadM, CBS3aHHBIE C aHATN30M
rpadoB (3a7a4u MOCTPOCHUS] ONTUMAJIBLHOTO MYTH MEXIY BEpIIHHAMU
rpada, onpeseneHus KOJIMYeCTBa Pa3IMUHbIX MyTel MEXIy BepIIMHAMU
OpPUEHTUPOBAHHOTO AlUKINYEeCcKoro rpada)

YMeHue Ucronb30BaTh JePEBbs MPHU aHAIHU3E U TIOCTPOSHUU KOJIOB U IS

MNpEACTaBJICHUA apI/I(I)MCTI/I‘-ICCKI/IX BBIan(eHHﬁ, Inpu pelICHUU 3aldad

IMMOMCKa WU COPTUPOBKH; YMCHHE CTPOUTH ACPCBO UIPLI IO 3aJJAHHOMY




ITOPUTMY; pa3padaTbiBaTh 1 00OCHOBBIBATH BBHIUTPHIIIHYIO CTPATETUIO

UTPbI

2.9

2.10

2.11

2.12

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIIOJIb30BAHHUEM Ta6JII/IL[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIB30BaHUS KOMIIBIOTCPA PC3YyJIbTaThI
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIIKUX IUKIIbI, BETBJICHUS U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TaHHBIX

VYMeHue onpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANTOPUTMbI, JABOWYHBIA IMOMCK) M NPUBOAUTH IPUMEPHI
HECKOJIBKUX aQJITOPUTMOB Pa3HOM CJIOXKHOCTU JJIsi PEUICHMs OJHOMU

3a1a4u

Brnanenue yHHMBEpPCAIbHBIM SI3BIKOM IPOTPAMMHPOBAHHUS BBICOKOTO
ypoBHs (ITackane, Python, Java, C++, C#), npeacraBneHusiMu o 0a30BbIX
TUTIAX JTaHHBIX U CTPYKTypax JaHHBIX; YMEHHE HCIIOIb30BaTh OCHOBHBIC
VOPABISAIONME  KOHCTPYKIIMM;  YMEHHUE  OCYIISCTBJISATH  aHAIU3
NPE/UIOKEHHOW — MPOrpaMMBbl:  ONPENENATh  Pe3yJbTaThl  pabOThI
IIPOrpaMMbl TIPH 3aaHHBIX HCXOIHBIX JAaHHBIX; OMPEACIATh, IPH KaKKX
UCXOJHBIX JAHHBIX BO3MOXHO IIOJIYYCHHE YKa3aHHBIX PE3yJIbTAaTOB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT MPHBECTH K ommOke B padoTe
nporpaMMbl;  OPMYITUPOBaTH  MPEJIOKEHUS MO  yIyYIICHHIO

MporpaMMHOT O KoJa

VYMeHue peanu30BbIBaTh Ha BBIOPAaHHOM JUIi  U3Yy4YeHHs  S3bIKE
nporpaMMupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
THIIOBBIE AITOPUTMBI 00paboTku YHCell, YU CIIOBBIX
MIOCJIEZI0BATENBHOCTE M MACCHUBOB: IIPEJICTaBICHHE 4YHCIIAa B BHJE
Habopa TMpPOCTBIX COMHOXHTENEH; HaxXxoXACHHE MaKCUMaJbHOU
(MMHMMaNBHOW) LU(QPBI HATYypaIbHOIO YMCIIA, 3alIMCAHHOTO B CHCTEME
CUMCIICHUS C OCHOBaHUEM, He mpeBblmalomuM 10; BbeIUUCIEHUE
00OOMIEHHBIX XapaKTePUCTUK JJIEMEHTOB MacCHBa WM YHCIOBOU
MIOCJIE0BATENBHOCTH (cymMMBI, IIPOU3BENCHHUS CpEIHETO
apu(QMeTHYeCcKOro, MHHMMAJIbHOTO M MaKCHMAaJbHOTO 3JIEMEHTOB,
KOJIMYECTBA D3JIEMEHTOB, YJIOBJIETBOPSIOMIMX 3aJaHHOMY YCJIOBHUIO);
COpPTUPOBKY 3JIEMEHTOB MAacCHBa; yMEHHE UCIIOJIb30BaTh B IPOrpaMMax
JAaHHBIE PA3JINYHBIX THUIIOB C Y4ETOM OIpAaHMYEHMHM Ha JMaIa3oH MX
BO3MOXXHBIX 3HAaY€HWH, MPUMEHATh MPH PEIICHUU 3a4ad CTPYKTYpPbI
JTAHHBIX (CHHUCKH, CJIOBApH, CTEKH, OYEpEeIH, IEpPeBbs); MPUMEHATH
CTaHJapTHBIE U COOCTBEHHBIE TIOAMPOTrPAMMBI AJIsi 00paOOTKH YMCIOBBIX

JaHHBIX U CUMBOJIBHBIX CTPOK; UCITIOJIB30BATh IIPU pa3pa60TI<e nporpamm




OMOIMOTEKH noamnporpamMMm; yMCHHC HCIIOJIB30BATh CPCACTBA OTJIAIAKU

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  JJCKTPOHHbIE TaONWIBl JUISL  aHAJH3a,
MPEJICTABICHUS. U 00pa0OTKH JaHHBIX (BKIIOYas BHIOOP ONTHUMAIILHOTO
peeHust, ToA0Op JIMHUK TPEH/IA, PEIICHHUE 3a7ad MMPOTHO3UPOBAHUS);
YMEHHE HCIIOJIb30BaTh TAaOIWYHBIC (PEISIIMOHHBIE) Oa3bl MAHHBIX W

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCTOJNB30BAHUEM  PA3NUYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJIOTHUH;
IIOHUMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TI'OCYJapCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTENbHBIX CEPBUCOB




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
HO UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

1 [{udposast rpaMOTHOCTH

OcHOBHBIE TEH/ICHIIUU Pa3BUTHs KOMITbIOTEPHBIX TeXHOJIOTUi. [lapasiensHbie
1.1 BbIUMCIICHUs. MHOTOMNpOoLIeCCOpHbIE cUCTeMBI. PactipenenéHnubie

BBIUMCIIUTEILHBIC CUCTEMBI U 00paboTKa OOIBIINX JTaHHBIX

[IpuHUMITBI TOCTPOEHUST W allllapaTHble KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEH.
12 CereBoie mpotokoibsl. Cerb Wurepuer. Appecanus B cetu VHTepHer.
[Tporokouer cteka TCP/IP. Cucrema nomeHHbIX UMEH. Pa3nenenue [P-cetn Ha

MOJCETHU C MOMOIIIBIO MAaCOK ITOACETEH

®aiinobas cucreMa. [louck B daitnoBoii cucreme. [IpuHIMIBI pa3MemieHus 1
1.3 uMeHoBaHus (GaiioB B AoiroBpeMeHHON mamstu. [llaGnoHsl ans omucaHus
rpym ¢aiinoB
CkopocTh mepenaud JaHHBIX. 3aBUCUMOCTb BpPEMEHHM IepeJayd  OT

1.4
UHPOPMALMOHHOTO 00BEMA JAHHBIX U XapaKTEPUCTHK KaHaJla CBSI3U

HIudpoanue naHHbIX. CUMMETpUYHbIE U HecuMMeTpHruHble M dpel. [Hudpsr
1.5 npoctoi 3amenbl. [udp Llesaps. [ludp Buxenepa. Anroputm mudppoBaHus
RSA

Konpl, no3Bossromye oOHapyUBaTh M HCIPABIATh OLIMOKH, BO3HHMKAIOIIHME
1.6 npu nepenade JaHHbIX. Paccrosaune XamMunra. KoaupoBaHue ¢ NOBTOPEHUEM

6uroB. Koasl XamMmuHra
2 Teopernueckue OCHOBBI HH()OPMATHKH

JlBonuHoe  KomupoBaHHE. PaBHOMEpHBIE U HEPAaBHOMEPHBIE  KOJBIL.
21 JlexonupoBaHue COOOIIEHUH, 3alTMCAaHHBIX C TOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
VYcenosue @ano. [loctpoeHne 0THO3HAYHO AEKOAMPYEMBIX KOJIOB € ITOMOIIBIO

nepeBa

Teopetnueckue NOAXOAbl K OLIEHKE KonuuyecTBa HH(opmauuu. EnuHuiel
27 u3MepeHus: KoiudectBa HHpopMmanuu. AndaBUTHBI TOAXOA K OLEHKE
KoJinyecTBa HMH(pOpMaluu. 3aKoH aAIUTHBHOCTH uHpopmanuu. Dopmyna

Xaptinu. Undpopmarnus u BepositHocTs. Dopmyia llennona

Cucrembl cuncnenus. Pa3BépHyTas 3amuch LENbIX M JIPOOHBIX YHCEN B
MO3UIIMOHHON cucTeme cuuciaeHus. CBOWCTBA MO3UIMOHHOW 3alMCH 4HUCa:
23 KOJIMYECTBO IU(p B 3aMKCH, IPU3HAK JETMMOCTH YHCIa HA OCHOBAHUE CHCTEMBI

CUHUCJICHUA. AHFOpI/ITM nepeBoJia wnejaoro 4uciia us3 P-uuHO#t cHCTEMEI

CUHCIICHUS B JIECATUYHYIO. AJITOPUTM IepeBOa KOHEUYHOW P-uuHO# apodu B
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2.5

JECATUYHYI0. AJITOPUTM TMEPEBOAA LEJIOr0 YHCla U3 JECATUYHON CHCTEMBI
cuncinenuss B P-uunyto. IlepeBon koHeUHOH AecATHYHON apodu B P-munyro.
JIBonuHas, BOCbMEpUYHAs U IIECTHAALIATEPUYHAS CUCTEMBI CUMCIICHUS, CBA3b
MEXIYy HHUMU. ApuMeTHYecKHe omepanuy B MO3ULMOHHBIX CHCTEMax

CUHCIICHUS
TpouuHas ypaBHOBEUIEHHas CHUCTEMa CUUCIeHHs. JIBOMYHO-IECATHYHAS
CUCTEMA CUUCIICHUS

KonupoBanue TtexcroB. KoampoBka ASCIL. OpHoOalTHBIE KOAUPOBKH.
Crannapr UNICODE. Koguposka UTF-8. Omnpenenenue nHhOpMarioHHOTO

00BEMa TEKCTOBBIX COOOIIEHUNA

2.6

KomupoBanne  m3obOpakenwit.  Ouenka  uHPOpPMANMOHHOTO  00BEMa
rpaduuecKux AaHHBIX MMPU 3aJaHHBIX Pa3pEIICHUH U TIIyOMHE KOIMPOBAHUS
nsera. L[BeroBrie monenu. KonupoBanue 3Byka. OneHka HH()OPMAMOHHOTO
00BéMa 3BYKOBBIX JIAHHBIX IIpW 3aAaHHBIX 4YaCTOTC JUCKPCTU3aAllUU U

Ppa3psAaHOCTH KOAUPOBAHUSA

2.7

Anrebpa noruku. IloHsiTHE BBICKa3bIBaHUS. BbICKa3bIBaTeNbHBIE (HOPMBI
(mpenukatsl). KBaHTOpHI CyILIIECTBOBAHUS U BCEOOIHOCTH.

Jlornueckue onepanuu. TaOnuubl HCTUHHOCTH. Jlornuyeckue BbIpaXKEHHUS.
Jlornueckne ToxnecrBa. Jlornmueckwe ~onepanuMud M ONEpalMM  HAJ
MHO’KECTBaMHU.

3aKkoHBl anreOphl JIOTUKU. OKBUBAJIEHTHbIE NPEoOpa3oBaHMs JIOTHYECKUX
BbIpakeHMil. Jlornueckue ypaBHEHNs U CUCTEMBI YPaBHEHUH.

Jlornueckue (yHKUMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOJKHBIX JIOTUYECKUX
GYHKIUI OT KOJIMYeCTBa apryMEHTOB.

KanoHnnveckue (popMbl JTIOTHYECKUX BBIPAXKEHUN

2.8

COBCpHIeHHBIG JU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOPMAJIbHBIC q)OpMI)I,

AJITOPUTMBI UX MTOCTPOCHUS 110 TaGJ’II/ILIe NCTUHHOCTH

2.9

Jlormueckue »5neMeHTHl B cocTaBe Kommblotepa. Tpurrep. Cymmartop.
MHoropa3psaaselii cymmarop. [locTpoeHne cxeM Ha JIOTMUECKUX 3JIEMEHTAaxX 110
3aJaHHOMY JIOTHYECKOMY BBIPQXKEHHIO. 3aIlUCh JIOTMYECKOrO BBIPAKEHUS IO

JIOTUYECKOM CXeMe

2.10

2.11

Mopaenn u moxenupoBanue. Llenn monenupoBaHus. AJIEKBaTHOCTh MOJETU
MOJIETTUPYEMOMY O00BEKTY WM npoteccy. DopManu3anus NpUKIaIHbIX 3a/1a4.
[IpencraBnenne pes3yiabTaTOB MOJAEIMPOBAHHUS B BUIAE, YIOOHOM JUis
BOCIIPHSATHSA dYeloBeKOM. ['paduyeckoe mpeacTaBieHUEe IaHHBIX (CXEMBI,
TaOJIULbI, TpaUKN).

[IpencraBnenue LeNbIX YUCEN B MNaMATH KoMIbloTepa. OrpaHU4EeHHOCTb

JUarna3oHa 4yucesl MpH OrpaHUYEeHUU KoiuuyecTBa paspsanoB. [lepemonHenue




2.12

2.13

2.14

pa3psiHON ceTku. be33HakoBble W 3HAKOBBIE JaHHBIE. 3HAKOBBIA OWT.
JIBOMYHBIN TOMTOTHUTEIBHBINA KOJI OTPULATEIbHBIX YUCET.

[ToGuToBBIC JIOTMYEecKWe omepanuu. Jlormueckuii, apudMeTHUECKH U
nukinuueckuit capuru. lludpoBanue ¢ momouipl0 MOOUTOBOM omepanuu

«uckinouaroinee NJIN»

[IpencraBneHne BEIECTBEHHBIX YACEN B IaMATH KOMIIBIOTEpA. 3HAa4aIlas 4acThb
U NOpANOK uyucia. Jluama3oH 3HaueHUN BeLIECTBEHHbIX uucen. lIpobiemsl
XPAaHEHUsS BEIICCTBEHHBIX 4YMCEJ, CBSA3aHHBIE C OrPAHMYECHHEM KOJIUYECTBA
pa3psnoB. BelnonHeHne onepanuid ¢ BEHICCTBEHHBIMU YUCIIAMHU, HAKOILJICHHUE

OIIOOK IIPU BBIYHUCIICHUAX

I'padsl. OcHoBHble MoHATUA. Bunel rpados. Onucanue rpadoB ¢ IOMOIIbIO
MaTpull CMEKHOCTH, BECOBBIX MATpHUIl, CIMCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKUX 3a/lay, CBA3aHHBIX C aHaIM30M rpadoB (TOCTpoeHUE
ONTUMAJILHOTO IYyTH MEXAy BepLIMHaMu rpada, oIpeleleHue KOJIMYecTBa
pa3IM4YHBIX IYTEH MEXIy BEpPLIMHAMH OPUEHTUPOBAHHOIO ALUKINYECKOTO
rpaca)

HepeBbsi. bunapHoe aepeBo. JlepeBbst moucka. CrocoObl o6xona naepesa.
[IpencraBnenne apudMeTHIecKuX BEIpAXECHUN B BUAE JepeBa. Vcnonp3oBanue

rpadoB U IEPEBHEB MIPU OMMMCAHUN OOBEKTOB M IIPOIIECCOB OKPYKAOIIETO MUPA

2.15

2.16

JluckpeTHbIe Urphl ABYX UTPOKOB C IOJHOU nHpopmarueil. [locrpoenue nepesa
nepebopa BAapHAHTOB, ONHUCAHHWE CTPAaTeTMH UIPbl B TaOIUYHOM (opme.

BLII/II‘pLIH_IHBIC W NIPOUTPBIIITHBIC TO3UITHUU. BLII/II‘pBII_HHBIe CTpaTerun

CpenctBa  MCKYCCTBEHHOTO  HMHTEIIeKTa. MneHTugukanuss ¥ MOUCK
n300pakeHuii, pacro3HaBaHue Jull. Mcrnonb30BaHNe METOAOB UCKYCCTBEHHOTO
UHTEUIEKTa B oOywaromux  cucreMax. lcmonb3oBaHMe — METONOB
MCKYCCTBEHHOI'O MHTEJJIEKTa B poboToTexHuke. HTepHer Bemieil. Heliponubie

CETHU

3.1

3.2

AJNTOpUTMBI M TPOrpaMMHUPOBAHUE

(DOpMaJ'II/ISaI_II/ISI MOHATHA aJITOpUTMA. MammHa TBIOpI/IHPa KaK YHUBCPCAJIbHAA

MOJEJIb BEIUUCICHUN

OrneHka CIOXHOCTH BBIYMCICHUN. Bpems paboTel u 00BEM HCIONB3YyeMOi
namMsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOIHBIX JaHHBIX. OleHka
ACUMITOTUYECKOW CIIOKHOCTH aJTOPUTMOB. AJTOPUTMBI MOJWHOMHAIBLHOU
cnoxHoctu. [lepeGopuble anroputmbl. Ilpumepbl pa3iMUHBIX aJrOPUTMOB

peiCHuA OJIHO 3aia4yu, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTDH
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OmnpeneneHre BO3MOXHBIX PE3YyJIbTaTOB pabOTHI MPOCTEHIINX aIrOPUTMOB
YIPaBIEHUS UCHOJHUTEISIMU U BBIYMCIUTENBHBIX aIropuTMOB. OnpeneneHue

HNCXOAHBIX JaHHBIX, IIPHU KOTOPBIX AJITOPUTM MOXKET IaTh Tpe6yeMbn71 pe3yabTar

3.4

3.5

3.6

AnTOpUTMBI 00pa0OTKHM HATypadbHBIX YHUCEI, 3alUCAHHBIX B IMMO3UIIMOHHBIX
CHUCTeMaX CYMCJICHHUs: pa30MEHWe 3alKuCh YWClia Ha OTACIbHbIC HHPHI,
HAXOXJCHUE CYMMBbI W TIpOM3BeneHUS HU(Dp, HAXOXKICHHE MaKCHMAaJIbHON
(MHHUMATBHOW) TTUQPEIL.

[IpencraBnenue ymcna B BUIAE HaOOpa MPOCTHIX COMHOMKHUTENCH. AJTOPUTM
OBICTPOTO BO3BEJCHHS B CTENEHb. [IOMCK MPOCTBIX 4YHCENT B 3aJaHHOM

Juana3oHe C IOMOLIbI0 aJirOpUTMaA «PEUICTO :‘)paTOC(l)eHa»
MHOFOp&BpHI{HHe OeJabIC YMClla, 3a4a4u HHHHHOﬁ apI/I(bMeTI/IKI/I

SA3bik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl nanHbIx:
[[EJIOYHCIICHHBIC, BEIICCTBEHHBIC, CHUMBOJILHBIC, JIOTHYECKHE. BeTBiIcHMS.
Cnoxnsie ycnoBus. Llukisl ¢ ycnoBuem. L{Ukiibl 1o mepeMeHHOM.

OO0paboTka naHHBIX, XpaHAmuXcs B (aiinax. TekcToBble U TBOMYHBIC (DAIIBI.
QaiinoBsie nepeMeHHble ((ailioBeie ykazarenu). Urenue u3 Qaiina. 3anuce B
daiin.

Pazbuenue 3anaun Ha moa3anaun. [lognporpaMmer (IporieAypsl U GYHKIIHH).

Hcnonb3oBanue CTaH,Z[apTHOﬁ OMOIMOTEKHU SA3bIKA InporpaMMHupOBaHUAg

3.7

3.8

3.9

3.10

Pexypcus. PexypcuBHble npouenyps! U ¢yHkiuu. Vcnoiap3oBaHue cTeka Ais

OopraHu3al pCKypCUBHBIX BBI3OBOB

YucnenHsle MeTobl. TouHOE M MPUOMMKEHHOE pelleHus 3a1a4u. YucieHHoe
pellleHre ypaBHEHUH C MOMOIIbIO MMoja0opa napamerpa. UncIeHHbIE METOAbI
pelleHus YypaBHEHUIl: MeToJx mepedopa, METOJ| IOJIOBUHHOIO JeNICHUs.
[IpubnuxEéHHOE BRIYUCIEHNE JJIUH KpUBBIX. Boruncnenue muomanaeit guryp c
MOMOIIBIO YUCJIEHHBIX METOA0B (METO MPSIMOYTOJIbHUKOB, METOJ] TPATIELHii).
[Touck makcumyma (MUHMMyMa) (YHKIMHA OJHOM IEPEMEHHOW METOA0M

IMOJIOBHHHOT'O ACJIICHUA

OOpaboTka  CHMBOJBHBIX  JaHHbIX. BcTpoeHHble  (YHKUMH  s3bIKa
IPOrpaMMUPOBAHUS i  OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKH CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa30HMeHHe CTPOKM Ha cJOBa MO MPOOETbHBIM CHMBOJIAM, IOMCK
MOJICTPOKH BHYTPH JTaHHOM CTPOKH, 3aME€HA HAUJAECHHOW MOJICTPOKH Ha JPYTYIO
cTpoky. ['eHepanusi BceX CIOB B HEKOTOPOM ali(haBUTE, YIAOBIECTBOPSIOIINX
3aJaHHbIM orpanndeHusM. [IpeoOpa3oBanue yucia B CUMBOJIBHYIO CTPOKY U

o0paTHO

MaccuBel M MOOCIAEOOBATEIbHOCTH 4YHCel. BrIunciaeHue O606H_[éHHBIX

XApPaKTCPUCTHUK JJICMCHTOB MaACCUBA WU YHUCIO0BOM IOCICa0BAaTCIbHOCTHU




3.11

(cyMMBI, TIPOM3BEACHMS, CPEIHEr0 apu(pPMeTHUecKoro, MUHHUMAIBHOTO U
MaKCHUMaJbHOTO 3JEMEHTOB, KOJIUYECTBA JJIEMEHTOB, YIOBJIECTBOPSIOLINX
3aJJaHHOMY YCIIOBUIO). JIMHEWHBIM MOUCK 3aJaHHOTO 3HAUYEHUS B MAacCHBE.
Anroput™Mbl paboOThl C AJIEMEHTAMU MaccHBa C OJHOKPATHBIM IPOCMOTPOM
maccuBa. COpTHPOBKA OJHOMEPHOT0 MaccuBa. [IpocThie METOBI COPTHPOBKHU
(Meron my3blpbKa, METOJ BbIOOpa, COpPTHpPOBKA BcTaBKaMu). CopTHpPOBKa
ciusiHueM. beictpas coptupoBka MaccuBa (anroputMm QuickSort). JIBonuHbIH

IIOUCK B OTCOPTHUPOBAHHOM MACCHUBEC

JIBymepHBIE MacCUBBI (MaTpHIlbl). AJNTOpUTMBI 0OpabOTKH JBYMEPHBIX
MacCHBOB: 3allOJHCHHE JIBYMEPHOI'O YHCIOBOTO MAacCHBAa 110 3aJIaHHBIM
IpaBWJIaM, TIOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCUBE, BBIUMCIICHHE MaKCHMyMa
(MHHEMYMa) U CYMMBI 3JIEMEHTOB JByMEPHOTO MAaCCHBA, IEPECTAHOBKA CTPOK H

CTOJ'I6I_[OB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (acconuaTHBHBIE  MACCUBBI, OTOOpa)keHHs).  XOII-TaOJHIIBL.

HOCTpOGHI/Ie aﬂ(baBI/ITHO—‘IaCTOTHOFO CJIoBaps 4Ji 3aJaHHOI'O TCKCTa

Creku. AHanM3 NPaBWIBHOCTH CKOOOYHOTO BbIpaKeHUS. BpluncieHue
apuMETUYECKOTO BBIPAXKEHHUS, 3aIIMUCAHHOTO B MOCTPUKCHOM Popme.

Ouepenu. Mcnonb30Banue ouepeu A BpEMEHHOIO XpPaHEHUS TaHHbIX

Anroputmel Ha rpadax. IlocTtpoeHne MHHHMAIBHOTO OCTOBHOTO JiepeBa
B3BEIIEHHOTO CBSI3HOTO HEOpUEHTHUpOBaHHOTO rpada. KomudecTBo paznmuuHbIX
nyTell MeXay BepIIMHAMM OpPUEHTHPOBAHHOTO AalMKIMYECKOro rpadga.
Anroput™m JleMKCTpbI

JepeBbs. Peannsanus nepeBa ¢ NOMOLIBIO CCBUIOYHBIX CTPYKTYp. /IBonuHBIE
(Ounaphbie) aepeBbs. [locTpoeHue nepeBa A 3aJaHHOTO apHU(PMETHUYECKOTO
BbIpaxkeHUsl. PekypcuBHBIE alrOpUTMBI 00X0oAa AepeBa. Vcnonbs3oBaHue creka

U ouepean It 00xoaa nepena

3.16

3.17

JlnHamuueckoe nporpaMMHpOBaHUE KaK METO]I pELICHMs 33/1a4 C COXpaHEHUEM
IPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJaud, pelIaeMble C  [OMOIIBIO
JUHAMUYECKOTO MPOrpaMMUPOBAHUS: BBIUMCIEHUE DPEKYPCHUBHBIX (DYHKIIHIA,

HO,ZIC'-IéT KOJIMYCCTBA BAPHUAHTOB, 3aa4i OIITUMU3AIIUN

[Tonatue 06 OOBEKTHO-OPHEHTUPOBAHHOM INpOrpaMMHpOBaHUU. OOBEKTHI U
kyaccol. CBolcTBa M MeTObI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3.
Pa3zpaGoTka mporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOI'O MOIXOAA.

I/IHKal'Ich'IﬂI_[I/IH , HACJICJOBAHUC, HOJ’II/IMOp(I)I/ISM

WndpopmanoHHbIe TEXHOJIOTUU

4.1

Amnanus JaHHBbIX. OcHOBHBIE 3ala4yi aHaJIM3a HJAaHHBIX: MPOTrHO3UPOBAHHUC,

KJIaCCI/I(bHKaI_[I/IH, KJIaCTCpu3anus, aHaliu3 oTkJoHeHu#. IlocnemoBaTenbHOCTh
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pelLIeHHs 3a1a4 aHaJIN3a JaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYUCTKA U OIICHKA
KauecTBa JaHHBIX, BbIOOp M (WJIM) TOCTPOCHHUE MOJIEIH, IMPEoOpa3OBaHHE
JTAHHBIX, BU3yaJlM3alisl JaHHbIX, HHTEpIpeTalus pe3yiapTaToB. [IporpaMmmubie
cpenctBa u MHTepHET-cepBUCHl i1 00pabOTKU W NPEICTABICHUS JAaHHBIX.
Bonpime gannapie. MammaHOE 00ydeHne

AHanu3 JaHHBIX C TOMOINBIO 3JIEKTPOHHBIX TaOuuil. BbrumcieHue cyMmbl,
cpenHero  apudMernyeckoro, HauOONbIIEr0 (HAMMEHBINETO) 3HAYCHHUS
nuana3oHa. Beraucienue kodgduuueHTa KOPpesiud IBYX PAIOB JaHHBIX.
[Toctpoenne cTonOYaThiX, TUHEWYATHIX M KPYroBbIX auarpamm. lloctpoenue
rpaduxos ¢pyukuuii. [londbop nuHuM TpeHaa, peleHune 3a1a4 IPorHo3upOBaHUSI.

Pemenne 3aa4 ONTUMHU3AIWUHU C TTIOMOIIBIO 3JICKTPOHHBIX Ta6JII/III

4.3

4.4

Juckperuzanusi TpU  MaTeMaTUYECKOM  MOJCIMPOBAHUHM  HEMPEPBIBHBIX
nporeccoB. MojenupoBaHue ABMKEHUS. MoaenupoBaHue OHOIOTHYECKUX
cucteM. MaremaTHueckie MOJEIW B OSKOHOMHKE. BblunciauTenbHbIC
OKCHEPUMEHTHI ¢ MojersiMu. OOpaboTka pe3ysnbTaToB KCIepUMEHTa. MeTos
HAaUMEHBIINX KBaJpaToB. OIlIEHKa YHCIOBBIX [MApaMETPOB MOJEIUPYEMbIX
00BEKTOB M TMPOIECCOB. BoccTaHOBIEHHME 3aBHCHMOCTEH MO pe3yibTaTam

OKCIICPUMCHTA

BepostHOCTHBIE MOJIEIIH. Metoanl MomnTe-Kapro. HMurtanmonnoe

MoaenupoBanue. CUCTEMBI MaCCOBOTO 0OCTYKUBAHUS

4.5

4.6

Tabnuunble (pensuuoHHble) Oa3bl JaHHBIX. TalOnuma — mpencTaBieHHE
cBeneHuii 00 oMHOTUIMHEIX 00bekTax. [loine, 3anucek. Karou tadmuiel. Padora ¢
rotoBoil 0a3oil naHHbIX. 3amosiHeHHe Oa3bl naHHBIX. [louck, copTHpoBKa U
bubTpaIus 1aHHBIX. 3aIIPOCHI HA BBIOOPKY JaHHBIX. 3aIPOCHI C ITapaMeTpaMH.
Breruncnsemsle mons B 3ampocax.

MHuorotabnuunbie 0a3bl JaHHBIX. THUIBI CBA3EH MeXIy TaOnuiiamMu. BHenrHuii
ko4, IlenocTtHocTh 0a3bl aHHBIX. 3ampockl K MHOTIOTaOJIMYHBIM 0azam
JIAaHHBIX

TexkcroBeiii mpoueccop. CpencrBa MOUMCKa M aBTO3aMEHbI B TEKCTOBOM
nporeccope.  CTpyKTypHpOBaHHBIE  TEKCTOBBIE  JOKYMEHTHL.  CHOCKH,
ornaBieHue. [lpaBuna  IUTUpPOBaHUST  UCTOYHUKOB W OQOpMIIECHUS

6ubMorpagpuuecKuX CCbUIOK
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