Moanucan: Bna

cosa MpuHa BniagummposHa ABnsercs yactero OOIT OOO MBOY CII Ne2

DN: C=RU, S=KamyaTtckui kpan, L=BuntounHck, T=anpekTop,
O="MYHULIMNAJIbHOE BIOOXETHOE

OBLEOBPA30OBATEJIbHOE YYPEXOEHWE ""CPEOHAA HpI/IKa3 Ne 898 o1 30.05.2022r
LLIKONA N2 2", CHUI1C=05834506873, MHH=410200536406,

E=school2_vil@mail.ru, G=1pnHa BnagnmmnposHa, HpI/IKaS Ne 1101 ot 30.08.2023r
SN=Bnacosa, CN=Bnacosa Vpu+a BnagumuposHa [Tpuxka3 Ne 1049 ot 30.08.2024r
OcHoBaHue: g noaTBepXaao 3TOT JOKYMEHT CBOEN HpI/IKa3 No 901 ot 02.06.20251

YAOCTOBEPSIOLLE MOAMMUCHIO

MecTononoxeH

ne: MecCcTto noanncaHuaA

Data: 2025-06-14 17:22:29

MUWHUCTEPCTBO INIPOCBEIIEHUSA
POCCHUMCKOM ®EJEPAIINN
MUHUCTEPCTBO OBPA3OBAHUSA KAMYATCKOI'O KPAS
YIIPABJIEHUE COIIMAJIBHOM MMOJIUTHKA AIMUHUCTPAIIUA
BUJIIOYHUHCKOTI'O TOPOJCKOI'O OKPYT A
MYHHUIIUTITAJIBHOE BIOKETHOE OBIIIEOBPA30OBATEJIBHOE
YUYPEXKJEHUE «CPEJTHSS IHIKOJIA No2»

PABOYAS ITPOT'PAMMA
(ID 6617766)

yueOHoro npeamera « MupopmaTuka (yriry0JEéHHbIN YPOBEHbD)

1151 ooyuarormmxcest 10 — 11 kiraccos



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOnEHHBIN YpOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaram
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO0  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxe QenepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma o nndopmaTrke 1a&T NpeACTaBICHHUE O IEJIsIX, 001Iel CTpaTeruu
oOy4eHHUsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YUeOHOT 0 pemeTa
«Mupopmatukay Ha yrIyOJIEHHOM YpOBHE, YCTAHABJIMBAET 00s3aTEIbHOE
PEIMETHOE COJepKaHUEe, IPEyCMAaTPUBAET €ro CTPYKTYPUPOBAHUE 110 pa3ziesiaM
U TeMaM Kypca, ONpejessieT paclpeesieHue ero mno kiaccaM (rogaM H3ydeHwus),
Na€T MPUMEPHOE paclpesesieHue Y4YeOHbIX YacoB MO TEMaTHUECKUM pasJesaM
Kypca ¥ PEKOMEHIyemMylo (TPUMEpHYI0) IMOCIEeI0BATEIIbHOCTh UX HW3YYCHHUS C
y4éTOM MEXKIIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSA3€H, JIOTUKA y4eOHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

[TporpamMma 1o nH(pOpPMATHKE ONpPEAEIIAeT KOJIUUECTBEHHbIE U KaUeCTBEHHBIE
XapaKTepUCTUKHN y4eOHOro MaTepuaia JUisl KaKJ0ro roja U3y4eHus, B TOM 4YHCIie
JUTSL COJIEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTaluu oOydaromuxcs, BCEPOCCUHCKUX MIPOBEPOYHBIX pabor,
rocyJapCTBEHHON UTOTrOBOM arTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOI0 MJIAHUPOBAHUS Kypca YUUTEIEM.

HNudopmaTtuka B cpegHem oOieM o0pa30BaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAYyYHOW JUCHUIUIMHBI, HW3y4Yaroei
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3allMd UHPOPMAIIMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE  00NIacT  TpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
nHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHUE U COITUANBHYIO chepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep WHPOPMATHKH ¥ HWH(DOPMAIMOHHOU
JESITEIIBHOCTH.

Kypc uHbopMaTuku ajis ypoBHsS CpeaHEro 00Iero o0pa3oBaHUs SBISECTCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalOmUXcsl B 00JacTh
UHPOPMATUKA U WH(DOPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha CoJiep)KaHue Kypca MH(OPMATHKH YPOBHS OCHOBHOIO 001Iero oOpa3oBaHus U
ONMBIT  TIOCTOSIHHOTO  MpPUMEHEHHs  MHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPETalni0 U 0000IIeHHe
ATOTO OIBITA.

Pesynbrarhl  yrayOia€HHOrO ypoOBHS M3y4YeHHs y4eOHOro mpeaMmera
«UHdopmaTtuka» OpPUEHTUPOBAHBI HA TIOJYyYEHHUE KOMIIETEHTHOCTEH IS



nocyenytonen npodecCHOHaTbHOW NIeATeTbHOCTH KaK B paMKax JIaHHON
MPEIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0acTsax. OHU BKIIFOYAIOT B CeOS:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSl JaHHasi MpeAMeTHas 00JacTh, pAaclo3HaBaHUE COOTBETCTBYIOIIUX WM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh JEMOHCTPUPOBAThH PA3TMUHbIE TTOIXO0/IbI
K U3YUYCHUIO SIBJICHUM, XapaKTEPHBIX JJI1 U3y4aeMOU mpeIMEeTHOM 00JacTu;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHUE U TEOPETUYECKUE 3ajayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHMS METOJOB M HMHCTPYMEHTapusi JaHHOMN
npeIMEeTHON 00J1acTH;

HaJIM4Me TMPEACTABICHUN O JaHHOW MpEeAMETHOM 00JIaCTH KaK IIEJIOCTHOM
TEOpUU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBSA3AX CO CMEXKHBIMU 00JaCTIMHU
3HAHUM.

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
CUCTEMBI M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE H
MalIuHHOE OOy4YeHUe, TMPOMBINIJICHHBIM WHTEPHET BEIICH, WCKYCCTBEHHBIN
UHTEJJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHUKA, KBAHTOBBIC
TEXHOJIOTUU, CHUCTEMbI paCHpeeIEHHOTO peecTpa, TEXHOJIOTUU BHUPTYyaJbHOU U
JIOTIOJTHEHHOM pPEeabHOCTEM.

OcHoBHasi 1enb u3yuyeHusi yuyeOHoro mpeamera «Wudopmatuka» Ha
yriyOJEHHOM ypOBHE CpelHero oOmiero oOpa3oBaHus — OOECIeUYEeHHE
JaTbHEUIIEeT0 Pa3BUTUS WH(MOPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocs, ero
TOTOBHOCTH K JKM3HHU B YCJIOBUSIX pa3BUBArOLIErocs HHGOPMAIIMOHHOTO 00IIeCTBa
M BO3pacCTalolleil KOHKYpPEHUMHU Ha phIHKE Tpylaa. B CBA3M C 3TUM HU3yyYEHUE
unpopmatuku B 10—11 xmaccax goMKHO 00€CTICUUTD:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHUMAaHUU POJU
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 ONPEIEIEHHON CUCTEMOM IEHHOCTEMN, ITPOBEPATH HA IOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;

cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTMI Ha HW3Hb 4YeJIOBEKa B OOIIECTBE, IMOHUMAHWE COIMAIBHOTO,
DKOHOMHYECKOTO, MOIUTUYECKOTO, KYJIbTYPHOIrO, HOPUAUYECKOTO, HPHUPOIHOTO,



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

IPUHATHE MPABOBBIX U 3TUYECKUX ACTEKTOB MH(OPMALMOHHBIX TEXHOJIOTUH,
OCO3HAHME OTBETCTBEHHOCTH JIFOJCH, BOBICUYEHHBIX B CO3JaHUE U MCIOJIb30BAHNE
MH(POPMALIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE UH(POPMALIHY;

CO3/IaHHE€ YCIIOBUH Ui Pa3BUTHS HABBIKOB y4e€OHOW, MPOEKTHOH, Hay4yHO-
UCCJIEI0OBATENLCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMK OOYYarOIUXCS K
CaMOpa3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHdopmartuka» BBIIEISIOTCS YETHIPE
TEMaTUYECKUX pa3zelia.

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,
U3MepeHuss MHOOPMAIIMOHHOTO 00bEMa JIaHHBIX, OCHOBBI aJreOphl JIOTUKH U
KOMITBIOTEPHOI'O MOJEIINPOBAHUS.

Paznen «AJaropurMbl M NPOrpaMMHMpPOBAHHeE)» HAIPaBJICH HA pa3BUTHE
AITOPUTMHYECKOTO MBILIUICHHS, pa3pad0TKy aJITOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(GbopMUpOBaHNE HABBIKOB peali3alliid MPOrpaMM Ha S3bIKaxX MPOrpaMMHpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaTu30BAHHBIX B MPHUKIAIHBIX
POrPaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHalIM3a
JAHHBIX, UCIOJb30BAaHUIO 0a3 JaHHBIX U JJIEKTPOHHBIX TAOJHMLl JJS PeIIeHHUs
NPUKJIAAHBIX 337a4.

B npuBenénHoMm nanee coaepxanuu 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
UHPOPMAILIMOHHYIO C(epbl AEATEIbHOCTU. YTIIyOJIEHHBIM ypOBEHb H3y4YEHUs
uH(GOPMATUKNA OOECIIEUNBAET: MOJATOTOBKY OOY4YarOIIMXCs, OPUCHTHPOBAHHBIX Ha
CHELMATBHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHM M HHXKEHEPHBIE
CHELUATbHOCTH, YYacTHE B IPOEKTHONM W MCCIENI0BATEIbCKON NIESITEIbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HAIpPABICHUSMU OTpacid HH(OPMALMOHHO-



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.

OO11ee YnCIIO YacoB, pEKOMEHA0OBAHHBIX ISl U3YYeHUS MHPOPMATHKU — 272
yaca: B 10 ximacce — 136 yacoB (4 4aca B Hezeno), B 11 kimacce — 136 vacoB (4 gaca
B HEJICIIIO).



COJAEPKXAHUE 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.
OnepaTvBHas, MOCTOSHHAs M JOJATOBpeMEHHass namsATb. OOMEH JaHHBIMH C
NOMOIIBIO KH. KOHTpOJuIepbl BHENIHUX yCTPOKCTB. [IpsAMOil TOCTyI K mamsTH.

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 ycTpocTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CuctemHoe mnporpamMmHoe oOecrieueHue. OrepalOHHBIC CHUCTEMBI. Y THIIMTHI.
HpaiiBeppl  ycTpoucTtB. MHCTamusiuuss W JAEUMHCTAULALUSA  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 HeKOMMEpPUYECKOe UCII0JIb30BaHUE MPOTPAMMHOI0 00ecTieueHus U
M (ppoBBIX pecypcoB. OTBETCTBEHHOCTh, YCTAaHABIMBaeMas 3aKOHOAATEIbCTBOM
Poccuiickon ®enepanyyu 3a HENPAaBOMEPHOE MCIIOJIb30BAHUE IPOTrPAMMHOIO
o0ecrniedyeHus u UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U AIIIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MuTepHeT. [IpoTokoms
creka TCP/IP. Cucrema 1OMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetw ¢ moMomibl0 Macok nonacereid. CereBoe
agMuHHACTpUpoBaHue. [lolydeHne JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3JIoM ceTu. OmnpefeneHue MaplipyTa JBUKECHHS
IIAKETOB.

Buner  npestenbHoctn B cetu  WutepHer.  CepBucel  MHTepHeTa.
['eonndopmarimonnbsie cucTembl. ['€0J0KalMOHHBIE CEPBUCHI PEaIbHOTO BPEMEHU



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

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCIyrd. COLMABHBIE 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(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOoJorui. OO1ue mpodieMbl 3alluThl
uHdopmaIuu 1 “HPopMaluoHHOM Oe3omacHocTu. CpecTBa 3aUThl HHDOpPMAITUU
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U aBTOMATHU3WPOBAHHBIX MH(DOPMAIIMOHHBIX
cucremax. [IpaBoBoe obecrieueHre nHGOPMAIMOHHON O€30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(QUACHIMATBHOW MH(POpPMAIUH, XpaHsIIeHCcs Ha MEPCOHATbHOM 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.
[udper npoctoit 3amensl. [Mludp ILesaps. [ludp Bmxenepa. Anroputm
mudposanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

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

HenpepriBHbIE M AMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocThb
JTUCKpeTh3auu uHpopMmaluu, MpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepelnayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBomuHoe KogupoBaHue. PaBHOMEpHbIE M  HEpPaBHOMEPHbBIE  KOJBI.
JlexonupoBaHHe COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycinosue @ano. IlocTpoeHne OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnvHUIIBI U3MEpeHHs KoMuecTBa UHPpopMauuu. AndaBUTHBIA MOAXOH 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
NECATUYHYI0. AJNTOPUTM MepeBOoJa KOHEUHOM P-u4HON npoOu B JAECATHUYHYIO.
AJNTOpUTM IEpEBOAA LIEJIOI0 YNCIA U3 IECITUYHON CUCTEMBI CUMCIICHMS B P-MuHYI0.
[lepeBon kKOHEUHOM AecsATHUHOM ApoOu B P-munyro. /[BonmuHas, BocbMepUuHas U
HIECTHAIIATEpPUYHAS. CUCTEMbI CUUCTICHUS, CBA3b MEXAY HUMHU. ApupMeTHUECKHE



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

KoaupoBanue texctoB. KommpoBka ASCII. OnnoOalTHBIE KOTUPOBKH.
Cranpapr UNICODE. Koauposka UTF-8. Omnpenenenue uHPOPMAIMOHHOTO
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.

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

AnreOpa noruku. IloHsiTue BbICKa3biBaHMs. Bpicka3biBaTenbHblE (OPMBI
(npenukatsl). KBaHTOPBI Cy111€CTBOBAHUS M BCEOOITHOCTH.

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
BBIpaKCHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUH.

Jlornueckue (QyHKIUH. 3aBUCHMOCTbh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GyHKLHIA OT KOJIMYECTBA apryMeHTOB. [1oHbIE CUCTEMBI TOTMYECKUX (DYHKIIHM.

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.

[IpencraBiienrie LENbIX YKMCEN B MHaMATH KoMibioTepa. OTrpaHUYE€HHOCTH
JVana3oHa 4YUCEel NpH OrPaHUYEHUH 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 .

[IpencraBiieHrE BELIECTBEHHBIX YHMCEN B IMaMATH KOMIBIOTEpA. 3HAdaIlas
4acTh U MOPSAIOK urcia. Jlmana3oH 3HAYEHWH BEIIECTBEHHBIX 4ucen. [IpoOmembl
XpPaHEHUs BEIIECTBEHHBIX YHCEJ, CBA3AHHBIE C OIPAHUYEHUEM KOJIMYECTBA
pa3pAnoB. BelnonHeHne omnepanui C BEIIECTBEHHBIMH YHUCIIAMH, HAKOIUICHHE
OLIMOOK MIPH BHIYUCICHUSX.



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. Touku octaHoBa. [IpocMOTp 3HaueHUI IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C++, C#). Tumbel JgaHHBIX:
LIEJIOUYKCIICHHBIE, BEILIECTBEHHBIE, CHMBOJIbHBIE, JIOTH4YecKue. BeTBnenus. CiaoxHbIe
ycnoBus. Lluknel ¢ ycimoBueM. Lluknsl 1o nepeMeHHO. B3aumo3aMeHseMOCTb
pa3MyHBIX BHUJIOB I1UKIOB. IMHBapumant mukna. CocTaBieHHE LHMKIA C
MCIIOJIb30BAaHUEM 3apaHee ONPENCIIEHHOTO HHBapUaHTa UKIIA.

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

Anroput™Mbl 00pabOTKU HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCIICHUS: pa3OuMeHue 3amucu 4ucia Ha OTAENbHbIEe IUQPBHI,
HaxXOXXJEHUE CYMMbl W TpoU3BeleHUs UU(Dp, HAXOKIACHUE 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.

PaszOuenue 3agaun Ha noazanauu. [loamporpaMmel (pouenypbl U GyHKIUH).
Pexypcus. PexypcuBHbie 00bekThl ((hpakransl). PekypcuBHBIE Mpolemypsl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliid 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 BBIUMCICHUE JIMH KPUBBIX. BhruucieHue miomaaeit uryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MPAMOYTOJIbHUKOB, METOJ TPAINELH).
[Touck wmakcumyma (MHUHMMyMa) (YHKIMA OJHOM TEPEMEHHON METOA0M
MIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CHMBOJBHBIX JaHHBIX. BcCTpoeHHBIE  (PYHKIIMU  SI3BIKA
IPOTPAMMHUPOBAHUS 1T 00PaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBA TMOSIBJICHUA CHMBOJIa B CTpPOKE,
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,
MPOU3BEJCHUS, CPEeIHEro apuMEeTUYECKOro, MUHUMAJILHOTO M MaKCHMAaJLHOTO
AIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIIMX 33aJaHHOMY YCIOBHIO).
JIMHENHBIN NOKUCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CoptupoBka oHOMEpHOro MaccuBa. [IpocTbie METOABI COPTUPOBKU (METOJ
Mmy3bIpbka, METOJl BbIOOpa, COpPTHUpOBKa BcTaBkamu). COpPTUPOBKA CIHSHUEM.
beictpas coptupoBka MaccuBa (anroputMm QuickSort). J[BOMYHBII MOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIByMepHble MaccuBBI (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MAacCHBOB: 3aM0JHEHUE ABYMEPHOIO YHCIOBOTO MAacCHBA MO 33JJaHHbIM ITPaBUJIaM,
MOUCK 3JIEMEHTA B JBYMEPHOM MACCHBE, BBIYMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JEMEHTOB JABYMEPHOI'O MAacCHBA, INEPECTAHOBKA CTPOK U CTOJIOLOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexkcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencTBa TOHWCKAa U aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  cruiel.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHOckM, orjaBieHue. KosuiekTuBHas paboTa ¢ JIOKYMEHTaMH.
NHCTpyMEHTBI pEeIeH3UpPOBaHUS B TEKCTOBBIX mporieccopax. OOauyHbie CEPBUCHL.
JenoBas nepernucka. Pedepart. [IpaBuna muTupoBaHusi HCTOYHUKOB U 0(OPMIICHUS
oubmmorpaduueckux ccouiok. OdopmieHue CIucKa JuTepaTypbl. 3HAKOMCTBO C
KOMIIBFOTEPHOM BEPCTKOW TEKCTAa. TEXHUYECKHME CpPEACTBA BBOJA TEKCTA.
Crieruann3upoBaHHBIC CPEJICTBA PEIAKTUPOBAHUSI MATEMATHUECKUX TEKCTOB.

AHann3 ngaHHbIX. OCHOBHBIE 33Ja4M aHajIW3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [lociemoBaTtenbHOCTH
peleHust 3aja4d aHajau3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OUYMCTKA M OILICHKA
KauecTBa JaHHBIX, BHIOOp W/WJM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHUE JAHHBIX,
BU3yalIM3alsl JIaHHBIX, UHTEpIpETalusl pe3yibraToB. [Iporpammubie cpeacta u
WHTEPHET-CEPBUCHI 11 00paOOTKM M MPEICTABICHUS aHHBIX. bombIie naHHbIE.
MamunHoe 00yuenue. HTemekTyanbHbli aHaIU3 TaHHbBIX.



AHanM3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TAaOIUIl. BBIYMCICHHE CYyMMBI,
CpeIHETo apu(PpMETHUECKOr0, HANOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS IUana30Ha.
Brruncnenne koad¢uimeHTa KOppeasiuu ABYX psAaoB AaHHBIX. [locTpoenue
CTOJIOYATHIX, JMHEHYAThIX W KPYroBbix mguarpamm. Iloctpoenue rpadukos
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 KVIACC

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 CKATHUS TaHHBIX C MOTEPSMU. Y MEHBILIEHHUE TITyOUHBI
KoanpoBaHus 11BeTa. OCHOBHBIE UIEU aNropuTt™MoB cxartusa JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBUCHMOCTb BPEMEHM IEepeAadyd oOT
UH(POPMAIIMOHHOTO 00BbEMA JaHHBIX M XapaKTEPUCTUK KaHasa CBA3M. [IpuumHbI
BO3HMKHOBEHHUSl OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BoJstONINE
oOHapy’>XMBaTh W HUCIPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPHU Meperaye JAaHHbIX.
Paccrosinne Xsmmunra. Koauposanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cucrembl. KoMIOHEHTBI cHUCTEMBI W HUX B3auMozeucTBue. CHUCTEMHBIN
s dext. Yrnpapnenue kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopenn u monenupoBanue. Llens MoaennpoBanus. COOTBETCTBHE MOJAENH
MOJICIIUPYEMOMY OOBEKTY WJIU TMpOIIECCy, LeNu MoaenupoBaHus. dopmanusaius
MIPUKJIAIHBIX 3a]1a4.

[IpencraBienne pe3ynbTaTOB MOJCIUPOBAHMS B BHUAE, YIOOHOM s
BOCHIpUATHUS YesloBeKOM. ['paduueckoe npeacTaBieHre JaHHbBIX (CXeMbl, TaOJIHUIIb,
rpadukn).

I'padbl. OcHoBHBIE MOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MAaTpHL], CIHCKOB CMEXHOCTH. Pemenne
AITOPUTMUYECKUX 3aj7]a4, CBSA3aHHBIX C aHaiu3oM TrpadoB (MOCTpOEHUE
ONTUMAJBHOTO MyTH MEXIy BeplIMHAMU Tpada, ompeaeneHue KOIMYecTBa
Pa3IMYHBIX MyTEeH MEX/1y BEPIIMHAMU OPUEHTUPOBAHHOTO AlIUKIMUYECKOTo rpada).

Hepesbst. bunapuoe nepeo. [lepeBpsi noucka. CriocoObl o0xona aepesa.
[IpencraBienne apudmMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. [[uckpeTHbie Urpbl
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 MHTEIVIEKT B KOMIIBIOTEPHBIX HMrpax. lMcmosb3oBaHne MeETOI0B
UCKYCCTBEHHOTO MHTEJUIEKTa B OOydYarommx cucreMax. Vcmoiap3oBaHHEe METOOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. MHTepHet Bemeil. [lepcnexkTruBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTyaJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

dopmann3anys NOHATUA aroputMa. Mammuna TeroprHra Kak yHuBepcaabHas
Mozenb Beruucinenuu. Tesuc Yépua—TpropuHra.

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 mpoOCTBIX YuUCEN B 3aJaHHOM JMAIa30HE€ C TOMOLIBIO aJIrOpuTMa
«pemuieto DparocheHar.

MHoropa3psaHbI€ 1eJible Yucia, 3a/1a4d JUIMHHON apu(METHUKHU.

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
B3BEIICHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOTro rpada. KomuyecTBo paziauuHbIX
nyTed MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIMKINYECKOTo rpada. AIroputm
JIeKCTpBI.

[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
COXPaHEHUEM IMPOMEXKYTOUYHBIX PE3YyJbTaTOB. 3aJadd, PEIIAEMbIE C ITOMOIIBIO
JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIMIA,
IOACYET KOJIMYECTBA BAPUAHTOB, 3a1a4M ONTUMHU3ALUN.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM TMPOrpaMMHUpOBaHUH. OOBEKTHI U
kjaccel. CBoMCTBA MU MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAIU3.



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.

Juckperuzanuss NOpyd MaTeMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoueccoB. MoaenupoBanue ABmxeHUs. MoenupoBaHie OMOJOTHYECKUX CUCTEM.
MaremaTuyeckre MOJIeId B HSKOHOMHKE. BBIUYMCIUTENBHBIE 3KCIEPUMEHTHI C
MOJCIISMH.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

Beposarnoctasie  mozenu.  Metoast Monte-Kapio.  MimurtanmonHoe
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. LlenmocTHOCTh 6a3bl TaHHBIX. 3aPOCHl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

NuTeprer-ipuiioxkenus. [loHaTre o cepBepHON U KIMEHTCKOM YaCTsAX CaWTA.
TexHOoNmorusi «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI S3bIKA
HTML wu kackamneix 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
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOpPpEeKIMsS  LBETa.
ObecuBeunBaHue I1BETHBIX u300paxenuil. Perymsb. PabGora ¢ obnactsamu.
OUIbTPBI.



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, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOeXKACHUN, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHUMCKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOIO OIbITA W OMbITA JESITEILHOCTU B IpOIecce
peanu3anuyd  CpeACTBaMU  y4eOHOro TMpeAMeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEILHOCTH.

B pesynbraTte wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocs OyayT cOpMHpPOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pEe3yJIbTATHI:

1) rpamxaaHCKOr0 BOCIIMTAHMS:

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB U 00513aHHOCTEH, YBAKEHHE 3aKOHA
U TMPaBOMOPSAJIKA, COOITIOJICHUE OCHOBOMOJIATAIOIIMX HOPM HH(POPMAIMOHHOTO
npaBa ¥ HTHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBHBIM, PEIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY HACIEAUI0, TOCTUKEHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUAX, TOHUMaHUE 3HaYCHUSI HOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYasl JCTETUKY HAy4YHOTO H
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH PAa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIMOHHBIX TEXHOJIOTUH;

5) pu3uUecKoro BOCIUTAHUS:

chOpMHPOBAHHOCTh  370pOBOTO W  Oe3omacHOro  obOpaza  JKW3HH,
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 COBeplIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mnpodeccun 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(OpMaImOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTI)KCHHUSAM 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 IMOIMOHATBHBIM UHTEIUICKT,
Mpeanoararmmii copMUPOBAaHHOCTD:

caMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE 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;

IMIIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTBIBATh €r0 MPU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BHICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

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

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE y4eOHbIE 1eiiCTBUSA

1) 6a30Bble JJOruvYecKmne JaeMcTBUSI:

CaMOCTOATENLHO  (QOpMYyJNIHMpOBaTH W aKTyaJlM3UpoOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK WJIM OCHOBAaHMS [ CPaBHEHWS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh LENH JIEATEIIbHOCTH, 33JaBaTh MapaMETPbl U KPHUTEPHUH HX
JIOCTUKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabarbiBaTh MJIAH PEIHICHUS MPOOJEMBbI ¢ YU4ETOM aHajlu3a WMEIOLIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUIN AEATEIbHOCTH;

KOOPJAMHUPOBATH U BHITIOIHATH PA0OTY B YCJIOBUSIX PEaIbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIILICHUE TTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJICTh HABBIKAMHU YYEOHO-MCCIIEI0BATEIHCKON M TPOCKTHOM JIESITEIHLHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TTOMCKY METOJIOB PElICHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3JIMYHBIX METOJ0B MO3HAHHS;

OCYILECTBJISITh PA3JIMYHBIE BUJABI JIESITEIIBHOCTH MO TMOJYYEHHUIO HOBOIO
3HaHUS, €ro MHTEPNPETANU, MPeoOpa30oBaHUI0 U MPUMEHEHUIO B Pa3IUYHBIX
y4EOHBIX CHUTyallusX, B TOM YHCJI€ TPU CO3JaHUU YUYEOHBIX U COIMAIbHBIX
MIPOEKTOB;

dbopMHUpPOBaTh HAYYHBIN TUI MBINIJICHUS, BIAJETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh U (HOpPMYJIUpOBaTh COOCTBEHHBIE 3aJaylM B 00pa30BaTEIbHOM
NEATEIbHOCTH 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 NPAKTHUUYECKYIO 00jacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

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 PA3ITUYHBIX BUAOB U (OPM IPEICTABICHUS;

CO3/1aBaTb TEKCThl B pa3dMuHbIX (opmarax ¢ y4y€TOM Ha3HAUYEHUS
uHpopMaMu U 1EJEeBOM  ayJIUTOpUH, BbHIOMpas ONTUMAIbHYIO (GopMy
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 ITHYECKHUX HOPM, HOPM HH(OPMAIIMOHHOM
0e3011aCHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaIWH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBISATH KOMMYHHUKAILIUU BO BCeX cepax KU3HHU;

pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, MMOHMMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyalluidl |
CMSATYATh KOH(JIUKTHI;

BJIaCTH pas3InM9IHbIMHA CHOCO6aMI/I O6HICHI/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 MHEHHH 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.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS

1) camoopranuszanmus:

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;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JienaTh OCO3HaAHHBIN BEIOODP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTb 32
peleHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

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

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIECIISM;

BJIAaJE€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcuM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLUECCOB, 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,
«UH()OPMAITMOHHBIN TPOIIECC), KCUCTEMA», KKOMIOHEHTHI CHCTEMBID», «CHCTEMHBIH
b dexTy, «mHDOPMAIIMOHHAS] CUCTEMAaY, KCHUCTEMa YIIPaBICHUSY;

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

yMEHHE XapaKTepW30BaTh OOJbBIIHME JaHHBIC, TMPUBOIUTH IPUMEPHI
WCTOYHUKOB WX TIOJYYCHHS W  HANpAaBIICHUS HWCIIONB30BAHUSA, yMCEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 337Uyl aHaJW3a JaHHBIX (MPOTHO3MPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHamu3 OTKJIOHEHUH), MOHUMATh
MOCIIEI0BATEIHLHOCTh PEIICHHUS 3a/1a4 aHAIN3a JaHHBIX: cOOp MEePBUYHBIX JTaHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHne JAHHBIX, BU3YyAIH3aIlHsl TaHHBIX, HHTEPIPETAIUs pe3yIbTaToB;

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

BJIAJICHUEC HaBbIKAaMHU PabOTHI C OMNMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMH
BUJIaMU TTPOTPAMMHOTO 00ECIIeUeHUS AJIs PEIICHHs YUeOHBIX 3a7a4 110 BEIOpaHHOMN
CHelMaTnu3alliu;

HAJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHIMIIAX OPraHU3alUU U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTedd, 00 OOMMX NPUHIUIIAX Pa3pabOTKW U (PYyHKIIMOHHPOBAHUS HWHTEPHET-
IIPUIIOKEHUM;



MOHUMAaHUE yrpo3 HHPOPMAITMOHHON 0€301TaCHOCTH, UCIIOJIb30BAaHUE METOIOB
U CPEICTB MPOTUBOJCUCTBUS ITUM Yrpo3aM, COOJIOJICHHE Mep O€e30MacHOCTH,
MPEIOTBPAIIAIONINX HE3aKOHHOE PACIPOCTPAHCHHWE TMEPCOHAIBHBIX 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 W 3BYKOBBIX JAHHBIX IMPHU 3aJIaHHBIX MapaMeTpax JUCKPETH3aIuH,
yMEHHUE ONPEACISITh CPEAHIOI0 CKOPOCTH Mepeavyn JaHHBIX, OIICHHBATH N3MCHCHUE
BpEMEHU TMepefayr TpH HW3MEHCHHH WH(GOPMAIIMOHHOTO O0BEMA MaHHBIX W
XapaKTEepUCTUK KaHaja CBSI3H;

yMEHHUE HCIOIb30BaTh MPU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alUCH
YHUCeJ, AITOPUTMA IMTOCTPOCHHUSI 3aIMCH YKCTIa B TIO3UITMOHHON CHCTEME CUHUCIICHUS
C 3aJJaHHBIM OCHOBAHHWEM W IOCTPOCHHUS YHCIIA MO CTPOKE, COJEpKaIlel 3aluch
ATOTO YKCJIA B TO3UIIMOHHOMN CHCTEME CUUCIICHUS C 3aIaHHBIM OCHOBAaHHUEM, YMCHHUE
BBITIOJIHATH apU(PMETHUUECKHUE OTIepaIlii B TO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS;

yMEHHUE BBITIOJIHATH MPEoOpa30BaHUs JIOTUUECKUX BBIPAKECHUM, HCIIONB3YS
3aKOHBI aiNreOphl JIOTHKH, YMEHUE CTPOUTh JIOTHYECKOE BBIPAXKCHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHON TaOimIe
WUCTUHHOCTH, HWCCJEN0BAaTh 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 YUCEN B 3aJJaHHOM JIMaIia3oHe, 00paboTka MHOTOPA3PSAHBIX IEITBIX
YHUCel, aHAJIN3 CUMBOJIBHBIX CTPOK M JPYTHX), aITOPUTMOB MOUCKA U COPTHPOBKH,
yMEHUE OMNpPEAeNATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpOBaHHWE JJIEMEHTOB MacCHBa, COpPTHPOBKAa MacCHBa, IepeOOpHBIC
QITOPUTMBI, IBOWYHBIA TTOWCK) W MPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CJI0KHOCTH JIJISl PEIICHHMSI OJTHOM 3aa4H;

BJIAJICHUE YHUBEPCAIHHBIM S3BIKOM IMPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHussMH O 0a30BbIX THIAX JAHHBIX W
CTpYKTypax JaHHBIX, YMEHHE WCIOJb30BaTh OCHOBHBIC  YIPABIISIOIINC
KOHCTPYKIIMU, YMEHHUE OCYIIECTBISATh aHAIW3 NPEIJOKEHHOW MpPOrpaMMbI:
OTIPEIEISITh PE3YNBTATHl PA0OTHI MPOTPAMMEI MPU 33JaHHBIX UCXOJIHBIX JTAHHBIX,
OTIPEEeNsITh, MPU KAKUX HCXOJHBIX JTaHHBIX BO3MOXKHO MOJYYCHHUE YKA3aHHBIX
pE3yIbTaTOB, BBIABIATH JAHHBIC, KOTOPhIE MOTYT MPHUBECTH K OMMUOKE B padoTe
porpamMmsl, GOpMyJIMPOBaATh NPEIJIOKEHHUS 110 YIYUIIEHUIO MPOrPAMMHOTO KOJIa;



YMEHHE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MaTEPUAJIbl C UCTIOJIb30BAHUEM 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
ONTUMAJIBLHOTO  pelieHus, noAdOp JMHUM  TPEHJa, pelIeHue  3a1ay
MPOTHO3UPOBAHUS).

B mnponecce uzyuenus kypca MHGOpPMATUKU YriyOJI€HHOTO ypoBHS 6 11
Kacce o0y4aronuMucs Oy IyT TOCTUTHYTHI CIASAYIOIINE TPEAMETHBIC PE3yJIbTAThI:

YMEHHE CTPOUTh HEPABHOMEPHBIC KObI, JOIYCKAIOIIUE OJIHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KObI), HCIOJIB30BaTh MPOCTEUIIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATh OMIMOKU MIPH Tepeaade
JAHHBIX, CTPOUTH KOJ, 00€CIECUMBAIONINI HAMMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHUSI MPU HU3BECTHOM YACTOTE€ CHUMBOJIOB, MOSICHATH MPUHIIUIBI
pabOTHI MPOCTHIX AITOPUTMOB CHKATHUSI JAHHBIX;

YMEHHE peliaTh aJrOpUTMUUYECKUE 3a/aud, CBSI3aHHBIC C aHAM30M rpados
(371241 TOCTPOEHUSI ONITUMAJIBHOTO TTyTH MEXKy BepIIHamMu rpada, ornpeaeieHus
KOJIMYECTBA PA3JIMYHBIX MyTE€d MEXKIYy BEpLIIMHAMU OPUEHTUPOBAHHOTO
alMKJIMYECKOTo rpada), yMeHre UCII0JIb30BATh JE€PEBbsI MIPU AaHAITU3E U IOCTPOCHUU
KOJIOB U JIJISI IPEACTaBICHUS apu(METUUECKUX BBIPAXKEHUM, MPU PEIICHUM 3a]1a4
MOMCKAa U COPTHUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIIHYIO CTPATETHIO UTPHI;

yMEHUEe pa3pabaThiBaTh W pEaTUu30BbIBATH B BHJE MpOrpamMm 0a3oBbIe
QJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MPOTpaMMax JaHHBIC Pa3IUYHBIX THUIIOB C
y4ETOM OrpaHUYCHUN Ha JWara3oH UX BO3MOXKHBIX 3HAYEHUW, MPUMEHATH MpHU
pEelIeHNH 3a/1ad CTPYKTYPhI JaHHBIX (CIIMCKH, CIOBAPHU, CTEKU, OYEPEU, IEPEBDS),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE MOMPOTPAMMBI [ 00paOOTKH YHCIIOBBIX IAaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh TpU pa3paboOTKe MporpamMm OHOIUOTEKH
noAnporpaMM, 3HaTh (YHKIMOHAJIBHBIE BO3MOXXHOCTH HMHCTPYMEHTAIbHBIX
CPEIICTB Cpe/bl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie MporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

YMEHHE CO3aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMU CBEJCHUSIMU O 0a3ax JIaHHBIX, UX CTPYKTYpE, CPEACTBAX
cCo37aHusl M pabOThl C HUMH, YMEHHUE HCIIOJIH30BaTh TAOIWYHBIC (PEISIIIHOHHBIC)
0a3bl JaHHBIX (COCTABIATH 3aMPOCHl B 0a3axX JAHHBIX, BHITIOJHATH COPTUPOBKY H
MOWCK 3amucedd B 0a3e JaHHBIX, HAIMOJHATH pa3paboTaHHyl0 0a3y ITaHHBIX) U
CIIPABOYHBIE CUCTEMBI;



YMEHHUE HCIIOJIb30BaTh KOMIIBIOTEPHO-MATEMATHIECKHE MOJISIN ISl aHAIIN3a
00BEKTOB U MPOIIECCOB: POPMYITHPOBATH IIEJIh MOACIUPOBAHUS, BBITOTHATH AaHAIIN3
pe3yJabTaTOB, IMOJYYCHHBIX B XOJE MOJCIUPOBAHUS, OIICHUBATH COOTBETCTBHE
MOJICTTH MOJICTIMPYeMOMY OOBEKTY WM TIPOIECCY, MPEICTaBIATh PE3yJIbTAThI
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;

NOHMMaHHE OCHOBHBIX MPHHIUIOB Pa0OThI, BO3MOXKHOCTEH U OrpaHHYCHHUS
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
pecypchbl
Paznea 1. ludpoBasi rpamoTHOCTH
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
IIpencraBnenne napopmanuu B
2.1 per opvan 19 2
KOMIIBIOTEpE
2.2 OcHOBBI aNreOphl JOTUKU 14 1
23 KomnbrotepHas apudmernka 7 1
Hroro no pazaeny 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 AAroput™Mbl 00pabOTKH CUMBOJIBHBIX 5 |

JAHHBIX




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
Hroro 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
Pa3znea 1. TeopeTudeckue 0CHOBbI MH(POPMATHKH
Nudopmanus u nabOpMaITMOHHBIE
1.1 Gopan Qopwan 10 2.5
IIPOLIECCHI
1.2 MoaenupoBanue 8 2
Uroro no pazneny 18
Paznen 2. AaroputMbl 4 NIpOrpaMMHpPOBAHUE
2.1 DIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOpUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
23 PHEHTHD 16 45
IPOrPaMMHUPOBAHUS
Uroro no pazaeny 50
Pasnen 3. UndpopMannoHHbIe TEXHOJIOTHH
31 KommnsrorepHo-maremaTudeckoe 2 )
’ MO/JICITUPOBAHHE
32 ba3sl jaHHBIX 10 4
33 Be0-caiitbl 14
34 KomnbsrotepHas rpadpuka 3.5
3.5 3D-moaenupoBaHue 3
Hroro no pazueny 48




PesepBHOe Bpemst

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

TpeGoBaHMs TEXHUKU O€30TTAaCHOCTH U
TUTHEHBI IPH pab0Te C KOMITBIOTEpaMHU 1
JIPYTHMH KOMITOHCHTaMH [TU(POBOTO
OKPYXKECHUS

[TpuHIUIIBI paOOTHI KOMITBIOTEPOB U
KOMIThIOTEPHBIX CUCTEM

OO0MeH TaHHBIMHU C IIOMOIIBIO IITHH.

KoHTposiepsl BHEIIHUX YCTPOHUCTB

ABTOMAaTHYECKOE BBIIIOJIHEHNE
IPOTPaMMBI ITPOIECCOPOM

OnepartuBHas, NOCTOSTHHAS U
JOJrOBpeMEHHast MaMATh. KoHTposiepbl
BHEIIHUX yCTPOMCTB. IIpsimoit noctym k
aMATH

COBpCMCHHHe KOMITIBFOTCPHBIC
TCXHOJIOTHH

[Iporpammuoe obecrnieueHue
KOMITBIOTCPOB, KOMIIBIOTCPHBIX CUCTEM U
MOOUJIBHBIX YCTPONCTB

CucreMHO€ MporpaMMHOE OOecTieueHue.
OrnepalinOHHBIE CHCTEMBI




Yrunutel. [IpaiiBepsl yCTPOUCTB.

¢ [TapannensHOE IPOrpaMMUPOBAHHUE

10 HMucrammsms 1 JeHHCTaIIISIIS
MPOrPaMMHOTO O0eCTICUeHUs
®daiisioBble cucTeMbl. [IpuHIUIBI

1 pa3MeIeHusl 1 UMEHOBaHUS (HaiiyIoB B
JoJiroBpeMeHHoM mamsitu. [11aGinoHb! ajis
onucaHus rpym (¢aitios
3akoHomaTenbcTBO Poccuiickoit

12 ®denepanun B 001aCTH MPOTPAMMHOTO
obecreyeHns U JaHHBIX
[IpuHUIUIIBI TOCTPOEHUS U annapaTHbIC

13 KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CeTteBble TPOTOKOJIBI

14 Cetp UnTepHET

15 Paznenenne IP-cetu Ha mmosceTu ¢
IMOMOILIBIO MAaCOK IIOJICETEH

16 CereBoe aIMUHUCTPUPOBAHHE
Buas! nestensHocTH B cety IHTEpHET.

17 CepBucsl UnTepHera. ['ocyjapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCITYTH

18 HNudopmannonHas 6€30macHOCTb

19 BpenonocHsie mporpaMMHOE
obecrnieueHre U MeTo bl OOPHOBI C HUM

20 [IpakTuyeckas pabora Mo Teme

" AHTUBHPYCHBIE TPOTPAMMBI "




21

Opranu3anus TM4YHOTO apXuBa
uH(popManuu. PezepBHoe KonmupoBaHue.
[TaponbHas 3amuTa apxuBa

22

23

[IudpoBanue JaHHBIX

Anroput™m mudppoBanus RSA.
Creranorpadus

24

[IpakTuyeckas pabora o Teme
"[llndpoBanue naHHBIX"

25

26

Wndopmanus, 1anHbie 1 3HAHUS.
WupopmanmoHHbIe TPOLECCH B TPHPO/IE,
TEXHHKE U 00IIeCTBE

HenpepeiBHBIE 1 IUCKPETHBIE BETUYHUHBI
u cur"aisl. HeobxoaumocTsb
JTUCKpETU3aIK HHPOPMAIIUH,
IIPEHA3HAYEHHOU I XpaHEHHs],
nepenauu u o0paboTKU B IU(PPOBHIX
cucTemax

27

JIBonuHoe kogupoBaHue. PaBHoMepHBIe
Y HEPAaBHOMEPHBIE KOJIBL.
JexoaupoBaHue COOOIIECHHIH,
3allUCaHHBIX C TIOMOIIBIO
HEPAaBHOMEPHBIX KOJIOB

28

29

VYcenosue @ano. Iloctpoenue
OJTHO3HAYHO JICKOJAUPYEMBIX KOJIOB C
nomoInpko aepesa. ['pad An. A. Mapkosa
Enunuts u3smMepeHust KoJauyecTBa
uHpopMannu. AnpaBUTHBIA TOIXO K
OLIEHKE KOJIM4YeCTBa UH(OpMAIIH




30

CucreMbl CUACIIEHUS

IlepeBo uncesn U3 OAHOM CUCTEMBI

31 CUMCIICHUS B IPYTYIO
JlBon4Has, BOCbMEpUYHas U

32 HIECTHAALIATEPUYHAS CUCTEMBI
CUHCIIEHUS, CBSA3b MEXy HUMHU
JIBonuHas1, BOCbMEpUYHas U

33 HIECTHAAIATEPUYHAsE CUCTEMBI
CUHCIIEHUS, CBA3b MEX/1y HUMHU
JIBonuHas, BOCbMEpUYHAs U

34 HIECTHA/IIaTEpUYHAS] CUCTEMBI
CUMCJICHUS, CBSI3b MEXK/1y HUMU

15 Apudmernueckue onepanum B
MO3UIMOHHBIX CUCTEMAX CUUCIICHUS

16 TpouuHast ypaBHOBELIEHHAs cCCTEMa
CUMCIICHUS

37 JIBoMUHO-/IECATUYHAS CUCTEMA
CUMCIICHUS

38 KoaupoBanue TekcToB

39 PactpoBoe xoaupoBanue n3o0paxeHui
[TpakTryeckas pabora o Teme

40 "Jluckperusanus rpapuueckoit
uHpopmanun"
[IBeToBbIe MOEnU. BexTopHoe

41 KoaupoBanue. @opmarsl (aisios.

Tpéxmepnas rpaduka. @pakraabHas
rpaduxa




42

43

Konuposanue 3Byka. Onenka
UH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JTAHHBIX TIPU 3a/IaHHBIX YacTOTE
JVICKPETU3AINH U Pa3psIHOCTH
KOJIUPOBaHUS

[IpakTuyeckas pabora o Teme
" [luckpeTusanus 3ByKOBOM
uHpopmanun"

44

45

OcHOBBI aJIredphl JOTUKU

Jlornueckue oneparuu. TaOaubl
HCTUHHOCTH

46

Jlornueckue BolpaxeHnus. Jloruueckue
TOKJeCTBa. [[0Kka3aTenbCTBO JTOrMYECKUX
TOKJECTB C TIOMOIIbIO TaOIUI]
VUCTUHHOCTHU

47

[IpakTuyeckas pabora o Teme
«ITocTpoenue u aHanu3 TadIHIL
UCTUHHOCTHU B TaOJIMYHOM IIPOLIECCOPEN

48

49

Jlormueckme OoIrcpanru 1 onepanri HazqQ
MHOXECTBaMU
Jlormueckue OIlepalru U onepan HaJQ
MHOXKXCCTBaMU

50

3aKoHbI anreOpbl JOTHKH.
OKBHUBaJICHTHbIE TPE0OPa30BaHUS
JIOTMYECKUX BBIPAsKEHHH

51

Jlornueckne YpPaBHCHUA U CUCTEMBI
ypaBHEHUU




52

Jlornveckue GpyHKIHMHA. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GbyHKIUI OT KOJIMYEeCTBa apryMEHTOB.
[TonHbIe cuCTEMBI TOTHYECKUX (QYHKIUN

53

Kanonnueckue hopMbl TOrHYECKUX
BbIpaxkeHUil. COoBEpILIEHHbIE
JU3BbIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, AJITOPUTMBI UX
HOCTPOCHMS 10 TabJIMIle UCTUHHOCTH

54

Jlorndeckue 3JIEMEHTBI B COCTaBE
KOMIThIOTEpa

55

56

Tpurrep. Cymmarop. MHoropa3psiaHbIi
CyMMarop

[TocTpoeHue cxeM Ha JIOTUYECKUX
3JIeMEHTaX. 3aluch JOTUIECKOTO
BBIPKEHMS 110 JIOTUYECKON CXeMe

57

MI/IKPOCXGMI)I U TEXHOJIOI'Us UX
IMPOU3BOACTBA

58

HpCJICTaBJ'IeHI/Ie IEJIbIX YHUCEII B IIaMATH
KOMIIBIOTEPA. OFpaHI/I‘IeHHOCTI)
JIana3oHa YMCell MPYU OrPaHUYEHUN
KoJudecTBa paspsaos. [lepenonnenue
pa3psiIAHON CETKU

59

be33HakoBbIe M 3HAKOBBIE JAHHBIE.
3HaKoBbIN OUT. [[BOMUHBIIH
JIOTTOJTHUTEIbHBIA KOJI OTPULIATEIIBHBIX
qucen




[ToOuTOBBIC TOTUYECKHE OTIEPALIUH.

60 Jlornueckwii, apudmeTrnaeckuit u
LUKIMYECKUH CABUTU

61 HIudpoBaHue ¢ TOMOLILIO TOOUTOBOM
onepauuu «uckmoyvaromee MJIN»

2 [IpencraBienue u XxpaHeHHE B HaMSITH
KOMIIbIOTEPA BELIECTBEHHBIX YHCET
Boimonnenue oneparnuii ¢

63 BEIIIECTBEHHBIMM YK CIIaMH, HAKOIIJICHHE
OLIMOOK IPU BBIYMCICHUAX
[IpakTuyeckas pabora o Teme

64 «/3yueHue nopaspsiiHOro MalllmiHHOTO
IpEeCTaBICHUS LEJbIX U BEIIECTBEHHbBIX
qHCcem

65 AHanu3 aJropuTMOB
OraInsl peleHns 3a/1a4 Ha KOMIIBIOTEPE.

66 HNHcTpyMEHTaIbHBIE CPEACTBA!
TPAHCIATOP, OTJIAAYUK, TPOYUIPOBIIUK
Cpena nporpammupoBanusi. Komnumnsus

67 Y MHTEpIIpETalus IporpamMm.
BupTtyanbHble MallIuHBI.
WuTerpupoBaHHas cpena pa3paboTKu

68 MeTo/1bl 0TJIaKK TPOrpaMM

69 Tunbl NIEPEMEHHBIX B S3bIKE
IPOrPaMMHUPOBAHHUS

70 O0paboTka 1ebIX Yncen

71 O0paboTka BeIECTBEHHBIX YNCE

72 Cryualinble U IICEBAOCTyYalHbIE YncIa




73

BerBnenus. CnoxHele yclioBus

74 [{uknsl ¢ ycmoBueM
ukJibl MO NEPEMEHHOM.

75 B3anMo3aMeHseMOCTh pa3IMYHbIX BUIO0B
[UKJIOB

76 O0paboTka HaTypaTbHBIX YUCEIl C
MCIIOJIb30BaHUEM LIUKJIOB
HaxoxaeHnue Bcex MpoCThIX YUCEI B

77 3alaHHOM Juana3one [Ipakrtuueckas
pabota o Teme «Pemienue 3aaayu 0.5
METOJIOM Iiepedopar»

78 NuBapuanT nukna

79 JlokyMeHTupOBaHKE IPOrpaMm

20 O0paboTka JaHHBIX, XPAHSIIUXCS B
daitmax

81 PaszOunenne 3a1aun Ha moa3amgadyu
Hcnonp3oBanue CTaHIApTHON

%) OMOIMOTEKH S3bIKa IPOTPAMMUPOBAHMUSL.
[Toaxmnrouenne 6MOIMOTEK MOANIPOTPAMM
CTOPOHHUX IPOU3BOJUTENEH

23 [ToamporpaMMsl (TIpoLeyPHI U
GyHKIHN)

%4 [Toamporpammsl (IpotieTyphl 1
bYHKITIH)

85 [TpakTrueckas paboTa 1o Teme
"PazpaboTka mogmporpamm" !

26 Pekypcusi. PexypcuBHbIe 00BEKTHI

(ppakransl). PekypcuBHbIE polieTyphl U




¢ynkuuu. Mcnonp3oBaHue creka s
OpraHHU3alUH PEKYPCUBHBIX BHI30BOB

[IpakTuyeckas pabora o Teme

87 " "
PexypcuBHbIE TOAITPOTrPaMMBbI

28 Moy ibHBIN TPUHIUI TOCTPOEHUS
porpamm

89 YucneHHble METOIbI

90 [TpakTrueckas paboTa 1o Teme
«HucneHHoe penieHue ypaBHEHUN

01 Hcnonb3oBaHue JUCKpETU3AIMU B
BBIYMCIIUTENIbHBIX 3a7a4ax
[IpakTuyeckas pabora 1o Teme

92 «[TpubnmxEnHoE BBIUKCICHUE JJITUH
KPHUBBIX U TUIOMIAACH GUTyp»

93 [IpaxTrueckas padora o Teme «Ilorck
MakcuMyma (MUHUMYyMa) QyHKIIN
O06paboTka CHMBOJIBHBIX JTAHHBIX.

94 AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: IIOJCYET KOIMYECTBA MOSABICHUI
CHUMBOJIa B CTPOKE
AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX

95 CTPOK: pa30MeHne CTPOKH Ha CJI0Ba MO
poOeIbHBIM CHMBOJIAM
AnropuT™MbI 00pabOTKH CUMBOJIBHBIX

96 CTPOK: IOMCK MOJACTPOKH BHYTPH JAHHOU

CTPOKH; 3aME€Ha HalJICHHOH MOACTPOKHU
Ha JIPYTYI0 CTPOKY




97

[IpakTuyeckas pabora o Teme
"O06paboTKa CTPOK € UCIIOJIB30BAaHUEM
GyHKIMA CTaHIapTHOW OMOIMOTEKH
sI3bIKa IPOrpaMMHUpPOBaHUA"

98

99

100

I'enepanus cioB B 3alaHHOM anaBuTe

MaccuBBI ¥ IMOCIEI0BATENLHOCTHA YUCE.
[TpakTrdeckas padboTa 1o Teme
"3amonuenne maccusa"

O060061IEHHbIE XapaKTEePUCTUKA MAaCCHBA

0.5

101

JIMHEeMHBII MONCK 3aJaHHOTr0 3HAUCHHS B
MmaccuBe. [IpakTrueckas paboTa o reme
"JInHEeHHBIN MOUCK 3aJaHHOTO 3HAYECHUS
B MaccuBe"

0.5

102

103

104

105

[IpakTuyeckas padora o Teme "[lonck
MUHUMAJIBHOTO (MaKCUMAIIBHOTO)
dJIEMEHTA B YMCJIOBOM Maccuse"

CopTupoBKa 0JHOMEPHOIO MAaCCUBA.
ITpocThie METOIBI COPTUPOBKH.
[IpakTuyeckas pabora o Teme
"IIpocThie METOIbI COPTUPOBKU MaccuBa'

CoprupoBka cnusiHueM. beicTpas
COPTHPOBKA MaccHBa (aJIrOPUTM
QuickSort). IIpaktuueckas pabora 1no
teme "beicTpast copTupoBka maccupa'

I[BOH‘IHLIﬁ IMOUCK B OTCOPTUPOBAHHOM

maccuBe. [IpakTnyeckas pabora mo reme
" JIBOMYHBIN TOUCK"

0.5

0.5

0.5

106

JIBymMepHbIe MacCUBbI (MaTPUIIbI)




107 AAropuTMBI 00paObOTKU MaTpPHULL 1

108 Penrenue 3ama4d aHainms3a JaHHBIX 1

109 CpencTBa TEKCTOBOIO MpoIeccopa 1

110 KommnbrorepHas BEpcTKa TeKCTa 1
[IpakTrueckas padota mo teme "BépcTka

111 JIOKYMEHTOB C MaTeMaTUYECKUMHU 1 1
dbopmynamu"

112 HHCcTpyMEHTHI peLieH3upOBaHUs 1

113 [TpakTrueckas paboTa 1o Teme | |
"MHOrocTpaHUYHbIE TOKYMEHTHI"
O6naunsle cepBuchl. KomiekTuBHas

114 pabota ¢ nokymentamu. [IpakTuyeckas | 0.5
pabora o Teme "KonnexkruBHas pabora ¢
JOKyMeHTamu"

115 Amnanu3 nansbiX. bonbiime qanHbie 1

116 MainHHOEe 00yueHue 1

117 AHanu3 1aHHBIX C TOMOIIbIO 1
AIEKTPOHHBIX TaOJIHII
[IpakTuueckas pabora no teme "Ananus

118 JIAHHBIX C TIOMOIIBIO JEKTPOHHBIX 1 1
Tadmui"
[TocTpoenue rpagukoB GyHKIHA.
[TpakTrueckas paboTa 1o Teme

119 "HarnanHoe npencraBieHne pe3ybTaToB | 0.5

CTaTHUCTUYECKOM 00pabOTKH TaHHBIX B
BUJIE TMarpaMM CpeJCTBaMH pelaKkTopa
AIIEKTPOHHBIX TaOIHI"




Jluaum tpenna. [Ipaktuueckas padora o

120 teme "l[lonGop nmuHUM TpeHaa, 1 0.5
MPOTrHO3UpOBaHUE"
[Mon6op mapamertpa. [IpakTrueckas

121 pabora no Teme "HucneHHoe pernieHue 1 0.5
ypaBHEHUH ¢ TOMOILBIO MO100pa
napameTpa"
OnTumu3zanus Kak OoMCK HaWIyqIlero
pELICHU B 3a/laHHBIX YCIOBUSIX.

122 [IpakTuyeckas pabora o Teme 1 0.5
"Pemenue 3a1a4 ONTUMU3ALUY C
MTOMOIIIBIO AJICKTPOHHBIX Ta0IHIT"

123 PesepBHoe Bpemst 1

124 PesepBHOE Bpems 1

125 PesepBHoe Bpemst 1

126 PesepBHOE Bpems 1

127 PesepBHOe Bpems 1

128 PesepBHOE Bpems 1

129 PesepBHOe Bpems 1

130 PesepBHOE Bpems 1

131 PesepBHOe Bpems 1

132 PesepBHOE Bpems 1

133 PesepBHOE Bpems 1

134 Pe3epBHOE Bpems 1

135 PeszepBHOe Bpemst 1

136 Pe3epBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10

136 0 21.5
I[TPOTPAMME



11 KJIACC

Ne
n/n

Tema ypoka

KonuuectBo undopmaryu

KoanuecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Anr OPUTMBI CX)KAaTHUA JaHHBIX

Anroput™m Xaddmana

[IpakTuyeckas pabora o Teme "CixaTre
JIAHHBIX C TIOMOILBIO aJIrOPUTMa
Xaddpmana"

Anroputm LZW

Anr OPUTMBI CXKaTHA JaHHBIX C IIOTCPSAMMU.

[TpakTuueckas pabota mo teme "Cixkatue
JaHHBIX ¢ notepsmu (anroputmel JPEG,
MP3)"

CKOpOCTB nepeaaun JaHHbIX

0.5

ITomexoycTONYMBBIE KOABI

[TpakTudeckas paboTa mo Teme
"[TomexoycTroiturBbie KOIbI"

10

Cucrembl. KOMIIOHEHTBI cHCTEMBI U UX
B3aumozeiicTeue. CucTeMHbI 3P PexT.
VYnpasieHue Kak HUHPOPMaITMOHHBIN
nporuecc. OOpaTHas CBI3b

11
12

Mogenv u MOJIETUPOBAHKUE
I'padur

13

Pemrenue 3a1a4 ¢ moMorsio rpados




14

HepeBbs

15 OCHOBBI TEOPUH UTP
[IpakTuyeckas padora no Teme "[lonck

16 BBIUTPBIIIHON CTPATEruu B UTPE C TOJTHOMN
nHpopmanuen"

17 CpencTBa HCKYCCTBEHHOT'O MHTEIIEKTA

13 [TpakTruueckas padora mo teme "Cpeacra
HCKYCCTBEHHOT'O UHTEJIJIEKTa"
dopmanuzaiys TOHITHS AITOPUTMA.

19 Mammmnna TelopuHTa Kak yHUBepcallbHas
Mojeb BeruuciaeHu. Tezuc Uepua—
Teropunra
[IpakTuyeckas pabora o Teme

20 "CocTaBiieHHEe IPOCTON MPOrpaMMBbl JIIs
MaiuHbl Thropunra"

21 Mammuna [locTa

22 Hopmanehsie anropudmel MapkoBa
AJNTOPUTMUYECKH HEPA3PEITUMbIE

7 3a7a4d. 3ajada OCTAaHOBA.
HeB03MOKHOCTH aBTOMATHYECKOU
OTJIaJIKU MPOrpaMM

24 CI10XHOCTh BBIYUCIICHUI
[Touck npocThIX YKCen B 3aJJaHHOM

25 JIMara3oHe ¢ MOMOIIbIO AITOpUTMa
«pernietro IparocheHar

2% [TpakTuueckas pabota no teme "Ilonck

IMMPOCTBHIX YHUCCJI B 3aJTaHHOM I[I/IaHaSOHe"




27

MHoropa3psHble LeNble Yncia, 3a1a4u
JUINHHOU apu(METUKH

28

29

30

31

[IpakTuyeckas pabora o Teme
"Peanu3zanus BEIYMCIEHUN C
MHOTIOpa3psHbIMU YHCIaMu"

CrnoBapu (accolMaTUBHBIC MACCUBBI,
O0TOOpaXkeHHMs ). X3II-TaOJIUIIBI.
[TocTpoenune angaBUTHO-4YACTOTHOTO
CJIOBaps IS 33/IaHHOTO TEKCTa

[IpakTnueckas paborta 1mo Teme
"[TocTpoeHue anhaBUTHO-YACTOTHOTO
cJoBaps Jyis 3aIaHHOTO TekcTa"

AHanu3 TeKkcTa Ha eCTECTBEHHOM SI3BIKE.
Brinenenune nociaenoBaTeabHOCTEH 11O
nrabiaony. PerynspHsie BeIpaKeHHUs.
YacToTHBIN aHaIN3

32

IIpaktiueckas padora mo reme "AHanu3
p p
TEKCTa HAa ECTECTBEHHOM SI3bIKE"

33

34

35

Crexu. AHanu3 NPaBUIBHOCTU
CKOOOYHOT'O BBIPAXKEHUS

Brrunciienue apupmMeTnyeckoro
BBIPKEHUS, 3aIIMCAaHHOTO B
noctuxcHon hopme

[IpakTuyeckas pabora o Teme
"Bprunciienue apupmMeTuueckoro
BBIPa)KEHUSI, 3aIIMCAaHHOTO B
noctdukcHon hopme"




36

Ouepenu. Mcnonps3oBanue odepenu A
BPEMEHHOI'0 XpaHEHUs JaHHBIX

37

38

39

40

[IpakTuyeckas pabora o Teme
"Ucnons3oBanue ouepean”

HepeBbsi. Peanuzanus gepena ¢ MOMOIIbIO
CCBUIOYHBIX CTPYKTYp. JIBOoMuHBIE
(bunapneie) nepesbs. [locTpoenue nepera
JUTSL 32/TAaHHOTO apu(PMETHIECKOTO
BBIPAKCHUS

[IpakTnueckas paborta 1mo Teme
"Hcnosib30BaHue JEPEBbEB IS
BBIYHMCIICHHS apU(PMETHICCKUX
BbIpaXeHUI"

PexypcuBHBIE aIrOPUTMBI 00X0/1a JICpEBa.
Hcronp30BaHue CTEKA U OUEPeIn IS
o0xoja repeBa

41

PekypcuBHBIE alrOpUTMBI 00X0/1a JepeBa.
Vcrionp30BaHue CTEKa M OUEPEIH JUIs
o0xoja repeBa

42

Anroputmsl Ha rpadax. [Toctpoenue
MUHUMAaJIBHOT'O OCTOBHOTO JIEpeBa
B3BEIIEHHOT'O CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

44

O6xox rpada B rmyouny. O6xox rpada B
HIAPUHY

KonudecTBo pa3nuvHbBIX MyTeH MEXIy
BEpIIMHAMU OPUEHTUPOBAHHOTO
aIUKIN4ecKoro rpaga




45

Anroput™m JlefKCTphl.

46

47

[TpakTuyeckas pabora no Teme
"BbluncieHue JUIMHbI KpaTyaiIliero myTH
MEXy BEpIIMHAMU Tpada (aIroputm
Hetikctpsr)"

Aunroput™m ®@noitna—Y opiiasia

48

3aiauu, pelraeMble ¢ TOMOIIBIO
JMHAMHUYECKOTO IPOTrPaMMHUPOBAHHUS:
BBIYUCIICHHE PEKYPCUBHBIX (DYHKIIMN

49

[IpakTuyeckas pabora 1o Teme
"BprunciieHue peKypCuBHBIX (YHKIIHHI C
OMOUIbIO JUHAMUYECKOTO
porpaMMupoBaHus"

50

51

52

3amauu, peliaeMble ¢ TOMOIIBIO
JTUHAMUYECKOTO MPOTPAMMUPOBAHUS:
MOJICUYET KOJIMYECTBA BAPUAHTOB

IIpakTrueckas padora mo teMe "Ilomcuér
p p

KOJIMYECTBA BAPUAHTOB C MIOMOIIIBIO
JUHAMHYECKOIro IporpaMMupoBanus”

3az[aqn, peuracMbIC C MTOMOIIBIO

AUHAMHUYCCKOI'0 IpOorpaMMHUpPOBAHUS:
3aJa4d OIITHUMHU3AllUH

53

[TonsaTHe o mapagurmax
nporpaMMmupoBanusi. O630p SI3bIKOB
[IPOrpaMMUPOBaHUS

54

[TonsiTne 06 0OBEKTHO-OPHUEHTUPOBAHHOM
MIpOrpaMMHUPOBAHUH




OO0BeKTHI U Kinacchl. CBOMCTBA U METObI

55
00BEKTOB
56 OOBEeKTHO-OPUEHTUPOBAHHBIN aHAIN3
[TpakTuyeckas pabora no Teme
57 "Hcnonp30BaHKue rOTOBBIX KJIACCOB B 1
nporpamme"
53 Pa3paboTka nporpamm Ha OCHOBE
00BEKTHO-OPUEHTHUPOBAHHOTO MOJIX0
[IpakTuueckas padora "Pa3paboTka
59 IIPOCTOM MPOTrPAMMBI C UCIIOJIb30BAHUEM 1
KJ1accoB"
WNukancymnsuus. [Ipaktuueckas padota o
60 teme "Pa3paboTka Kiacca, 0.5
MCIIOJIb3YIOLIEr0 MHKAICYJIISIUI0"
61 HacnenoBanue. [Tomumopduszm
& [IpakTuyeckas pabora o Teme |
"PazpaboTka nepapxuu kjiaccoB"
Cpenbl OBICTPOI pa3pabOTKU MPOTPaMM.
63 [TpoexTrpoBanue uHTEpPeiica
M0JIb30BATENS
64 [TpoexTrpoBanue uHTEpPeiica
MOJIb30BaTENs
65 Hcnonp30BaHre TOTOBBIX YIPABIISIEMbIX
3JIEMEHTOB JJIsl IOCTPOEHUs uHTepdeiica
[IpakTuyeckas paborta o Teme
66 "Pa3zpaboTka mporpamMmsl ¢ rpauecKum 1

uHTepdeiicom”




H3ydeHnne BTOpOro si3bika

67 POrPaMMHUPOBAHUS

68 H3ydeHnne BTOpOro si3bika
IPOTPaMMHUPOBAHUS

69 OTanbl KOMIIBIOTEPHO-MAaTEMaTHUYECKOT O
MOJIETTUPOBAHUS
JluckpeTu3anys npu MaTeMaTHUYECKOM

70 MOJIEJTMPOBAHUH HETIPEPHIBHBIX
nporeccoB. MoienpoBaHUE IBUKEHUS

71 [IpakTuyeckas pabora o Teme |
"MopenupoBaHue JBUKEHUA"

MonenupoBanue OUOJIOTHYECKUX CUCTEM.

7 [TpakTrueckas paboTa 1o Teme 0.5
"MojenupoBanue GHOTOTHIECKUX ’
cucrem"

MaremaTHuecKkue MOJIEIN B SKOHOMUKE.

73 BrruncnurenbHble SKCIEPUMEHTHI €
MOJIEIIIMU
BeposatHocTHbIe Monenu. [IpakTnyeckas

74 pabota no Teme "MmuTanronHoe 0.5
MOJIEIUPOBAHKE C TIOMOLIBIO0 METOJIA
Mounre-Kapno"

75 KommberotepHoe MosieIMpoBaHuE CUCTEM
yIpaBIeHUs

76 O6paboTka pe3yabTaTOB IKCIIEPUMEHTA

77 Tabnuunble (pensauuoHHbIe) 0a3bl JaHHBIX

73 [Touck, copTUpOBKa U PUIBTPALIUS

JAHHBIX. 3aMpoChl HA BBIOOPKY JaHHBIX.




3anpockl ¢ nmapamerpamMu. Boeraucisiemsie
I10JIA B 3aIIpocax

[Ipaktuyeckas padora no Teme "Pabora ¢

79 . .
TOTOBOM 0a30ii 1aHHBIX"
Mmuorota0nuunblie 6a3bl JaHHBIX. THITBI

80 cBs3el Mex Ay TabnuiiamMu. BHemHui
kitou. LlemoctHOCTh 0a3bl TaHHBIX
[TpakTuueckas paboTa 1o Teme

81 "Pa3paboTka MHOTOTaOIMYHOM Oa3bI
Na”HHBIX"

%) 3anpockl K MHOTOTA0JIMYHBIM O6a3amM
JTAHHBIX

23 [TpakTiueckas pabota mo Teme "3anpockl
K MHOTI'OTA0JIMYHON Oa3e JaHHBIX"

84 S3bIK ynipaBnenust nanHeiMu SQL
[IpakTuyeckas pabora o Teme

85 "VrpaBneHue JaHHBIMH C IOMOIIBIO
s3pika SQL"

26 Hepensunonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HNHTepHeT-IpUIIOKEHUS
[TonsATHE O CEpBEPHOM M KIMEHTCKON

88 yacTax cata. TeXHOJIOrus «KIMEHT —
cepBepy, €€ JOCTOMHCTBA U HEJIOCTATKH

89 OcHossl s13p1ka HTML

90 [TpakTrueckas paboTa 1o Teme

"Co3aHne TeKCTOBOU BeO-CTpaHHIIbI"

91

OcuossI a361ka HTML




92

Ocuossl ga3p1ka HTML

[IpakTuyeckas pabora 1Mo Teme
"Co3nanue BeO-CTpaHUIIBI, BKITFOYAIOIICH

93 . 1
MYJIbTUMEIHIHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BUJI€0)"
94 OCHOBBI KaCKaJIHbIX TaOJIMI] CTHIIEH
(CSS)
[TpakTuyeckas pabora no Teme
95 "OdopmiieHre cTpaHUIlbl C TOMOIIIBIO 1
KacKaJIHbIX Ta0iuL cruiieii”
96 Cuenapuu Ha si3bike JavaScript
97 Cuenapun Ha si3bike JavaScript
98 ®opMbI Ha BEO-CTPAHULIE
99 [TpakTuyeckas pabora no Teme |
"Ob6paboTka maHHBIX (hopm"
100 Pa3smemenue BeO-caiitos. Ycmyra
XOCTHHTra. 3arpy3ka (aiyioB Ha CalT
Kanpuposanue. lcnpasienue
101 nepcnektussl. [ ucrorpamma. Koppekuus
YpOBHEH, KOPPEKIUS IIBETA.
ObecrBeurBaHUE 1IBETHBIX U300pakeHU M
BBoa u3o0paxenuit ¢ HCMOIb30BaHUEM
102 Pa3IUYHBIX HU(POBBIX YCTPOHCTB. 0.5
[TpakTrueckas paboTa 1o Teme
"O6paboTtka nudpoBeIx Gpotorpaduit”
Peryms. Pabota ¢ oGnactsamu. OUIBTPHI.
103 [TpakTrueckas pabota no teme "Petyuib 0.5

upoBbIX poTorpaduit”




MHorocoitHble H300pakeHusl.

104 TexkcroBblie cnou. Macka cnosi. Kanansl.
CoxpaHeHHE BBIICIEHHON 001aCTH

105 [IpakTuyeckas pabora o Teme |
"MHorocnoiable n300pakeHus"
[ToaroToBKa MILTFOCTpAIM /1715 BEO-

106 caiToB. [IpakTrnueckas pabora 1mo teme 0.5
" AHUMHpOBaHHBIE H300paxeHus"

107 Bexropnas rpaduka. Bekropuzamms
pacTpoBBIX H300paKeHUN

108 [IpakTuyeckas pabora o Teme 1
"BekTopHas rpaduka"

109 [TpUHIUIIBI TOCTPOSHUS U
peIaKkTUpOBaHUS TPEXMEPHBIX MOJIETIEH
[TpakTrueckas paboTa 1o Teme

110 "Co31aHue NpoCThIX TPEXMEPHBIX 1
Mozenein"

111 Cetounbie Moaenu. Marepuasl

112 [TpakTudeckas paboTa mo Teme |
"Cetounblie mojenun"

113 MopennpoBaHr€e HCTOYHUKOB
ocsemeHus. Kamepsl

114 [TpakTrueckas paboTa 1o Teme 1
"Pennepunr"

115 AnnutuBHble TexHoaoruu (3D-
IIPUHTEPHI)

116 [TonsATHE O BUPTYaJIbHOM PEATTLHOCTH U

JIOTIOJTHEHHOM PCAIBHOCTH




117 PeszepBHoe Bpemst 1
118 Pe3epBHOE Bpemst 1
119 PeszepBHoe Bpemst 1
120 PeszepBHoe Bpemst 1
121 PesepBHOE Bpemst 1
122 PesepBHOE Bpems 1
123 PesepBHOE Bpemst 1
124 PesepBHOE Bpems 1
125 PesepBHOE Bpems 1
126 PesepBHOe Bpemst 1
127 PesepBHOE Bpems 1
128 PesepBHOe Bpemst 1
129 PesepBHOE Bpems 1
130 PeszepBHoe Bpemst 1
131 PesepBHOE Bpems 1
132 PesepBHOe Bpems 1
133 PeszepBHoe Bpems 1
134 PesepBHOE Bpems 1
135 PeszepBHoe Bpems 1
136 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 136 6.5

I[MTPOT'PAMME




ITPOBEPAEMBIE HA EI'D 110 HHO®POPMATHUKE TPEBOBAHMUS 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

[ToHnMaHMe OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA U (DYHKIIMOHHUPOBAHHUS
COBPEMEHHBIX CTAIlHOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB; TCHICHIIUN
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 MNPHUHOWUIIOB AUCKPCTU3AalMU Pa3JINYHBIX BHIO0OB

uHpopMaun

1.4

[Tonnmanue 6a30BBIX AJITOPUTMOB OOPaOOTKH UYMCIOBOM M TEKCTOBOM
uHpopMaluy (3alUChb 4YHUCEN B MO3UIMOHHON CHCTEME CUMCIICHHS,
JEIUMOCTb LIEJIBIX YMCEIT; HaX0XAEHHUE BCeX MPOCTHIX YHCEIN B 3aJaHHOM
JuanasoHe; o00paboTKa MHOrOpaspsIHBIX LENbIX YHCEN; aHaJIU3

CHUMBOJIBHBIX CTPOK U szyrI/Ix), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

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

cpensl pa3paboTKu

1.6

Brnanenve OCHOBHBIMH CBEIEHHUSAMH O 0a3ax JaHHBIX, UX CTPYKType,

CpeaACTBax CO3JaHuAd U pa60TLI C HUMH

1.7

ITonumanue BO3MOJKHOCTEH " OTpaHUYCHUI 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
IIPEJICTaBICHHUE 3aJaHHOT0 HATyPaJbHOTO YUCJIA B PA3IIMYHBIX CUCTEMAX
CUHCIICHUS; BBINOJIHATH IPEoOpa3oBaHUs JIOTUYECKHX BBIPAKCHHIA,
UCTIONB3YS 3aKOHBI alNreOphl JIOTUKU; ONPEACATh KpaTyaiuii myTh BO
B3BEIICHHOM TIpaje M KOJIMYECTBO NyTeHd MEXIy BepLIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYECKOTOo 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 aJ€KBAaTHOCTh MOJIEIH MOJAEIUPYEMOMY OOBEKTY WU
Mpolieccy; MPEACTABIATh PE3yJIbTaThl MOJEIUPOBAHUS B HArJISIHOM

BUJE

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(OPMaLMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTUK KaHalla CBSI3U
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YMeHne CTpouTh KOj, 00€CIeUMBAIOININN HAUMEHBIIYIO BO3MOXKHYIO

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 CUYMUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M IOCTPOECHUS YMCIIA 110
CTPOKE, COJEepXKalled 3alKucCh ITOrO0 4YKCIAa B IMO3ULHUOHHOM CUCTEME
CUUCIICHHS C  3aJlaHHBIM  OCHOBAaHHWEM; YMEHHUE  BBIIIOJHATH

apI/I(I)MCTI/I‘-ICCKI/Ie onecpanru B TO3UIHUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

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

COACPKAICTO NEPEMCHHBIC, PEIIATh HECIOXKHBIC JIOTHYECKUEC YPABHCHU A

2.7

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

OPUEHTHPOBAHHOT'O AIIMKINYECKOT0 rpaga)

2.8

YMeHHE UCII0NB30BaTh JEPEBbs IIPU aHATIU3€E U IIOCTPOCHUH KOJIOB U IS
NpeICTaBiIeHNus apu()METHUECKUX BBIPAKEHUH, MPH PELICHUH 3ajad

MOKMCKa M COPTHPOBKU; YMEHHE CTPOUTH JIEPEBO UIPHI MO 33JaHHOMY




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, ABOUYHBIM IOMCK) M IPUBOJUTH IPUMEPHI
HECKOJIBKUX QJITOPUTMOB Pa3HOM CJIOXKHOCTU JJIsi PEUICHMs] OJHOMN

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
WCXOJHBIX JIAHHBIX BO3MOXHO IIOJIYYCHHE YKa3aHHBIX pPE3yJIbTaTOB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT TPHBECTH K OmmMOKe B padoTe
nporpaMMbl;  (OPMYITUPOBAaTH  MPEIJIOKEHUS MO  YIYyYIIECHUIO

MporpaMMHOT O KoJa

VYMeHue peanu30BbIBaTh Ha BBIOPAaHHOM JUIi  U3Yy4YeHHs  S3bIKE
porpaMMupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
THIIOBBIE AITOPUTMBI 00paboTku YHCell, YU CIIOBBIX
MIOCJIEZI0BATENBHOCTE M MACCHUBOB: IIPEJICTaBICHHE 4YHCIIAa B BHJE
Habopa TMPOCTBIX COMHOXHTEJNEH; HaxXxoXXKACHHWE MaKCUMaJbHOU
(MMHMMaNBHOW) HU(PBI HATYypaIbHOTO YMCIIA, 3aIMCAHHOTO B CHCTEME
CUUCIIEHHUSI C OCHOBaHHMEM, He€ TmpeBblaromuM 10; BbIYKCICHHE
00OOMIEHHBIX XapaKTePUCTUK JJIEMEHTOB MacCHBa WM YHCIOBOU
MIOCJIE0BATENBHOCTH (cymMMBI, IIPOU3BENCHHUS CpEIHETO
apu(QMEeTUYeCKOro, MHHMMAJIBHOTO M MaKCHUMAaJbHOTO 3JEMEHTOB,
KOJIMYECTBA D3JIEMEHTOB, YJIOBJIETBOPSIOMIMX 3aJaHHOMY YCJIOBHUIO);
COpPTUPOBKY 3JIEMEHTOB MAacCHBa; yMEHHE UCIIOJIb30BaTh B IPOrpaMMax
JAHHbIE PA3JIMYHBIX THUIIOB C Y4YETOM OTPAaHWYCHUN Ha JMANA30H UX
BO3MOXHBIX 3HAU€HHUH, NMPUMEHATh IPHU PELICHUU 3aJad CTPYKTYphl
JAHHBIX (CHHMCKH, CIIOBApH, CTEKH, O4YEpeIH, AEPEBbs); NPUMEHSTH
CTaHJApTHBIC U COOCTBEHHBIE TTOANPOTPAMMBI 7151 00pabOTKH YHCIOBBIX

JTAHHBIX U CUMBOJIBHBIX CTPOK; HCIIOJIB30BATh MPH pazpaboTKe MporpaMm




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;
IOHMMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TI'OCYJapCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTENbHBIX CEPBUCOB




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

Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS

1 udposasi rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUU PAa3BUTHSI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbubie
1.1 BbIUKCIICHHS. MHOTONpOLIECCOPHBIE CUCTEMBI. PacnipenienéHnbie

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06p360TKa 0O0IBIINX JaHHBIX

[IpuHUMIIBI TOCTPOEHUSI W allapaTHbIE KOMIIOHEHThl KOMIBIOTEPHBIX CETEH.
12 CereBbie npotokonbl. Cerb WHrepHer. Apnpecauuss B cetu MHTepHer.
[Tporokoier cteka TCP/IP. Cucrema nomeHHbIXx uMEH. Pa3nenenue IP-cetn Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

daitnoBas cucrema. Ilouck B daitioBoii cucreme. [IpuHIMIBI pa3MelieHus U
1.3 uMeHoBaHus (ailioB B AoiaroBpemMeHHoi mnamsatu. LllaGnonsl ans omucanus
rpyni ¢ainos
CkopocTp mepenayd JaHHBIX. 3aBUCHUMOCTb BpPEMEHM Iepefadyd  OT

1.4
MH(}OPMALIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

HIudposanue nanubix. CUMMETpUUHbIE U HecUMMeTpuuHble M dpbl. [Hudps
1.5 npoctoit 3amenbl. ludp Llesaps. [ludp Buxenepa. Anroputm mudppoBanus
RSA

Kozpl, no3Bosnsromue oOHapyKUBaTh M HCIPABIATh OUIMOKHM, BO3HHMKAIOIIHME
1.6 pu nepenade qaHHbIX. Paccrosane Xammunra. KoaupoBaHue ¢ TOBTOpEHUEM

6uro. Koapl Xammunra
2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JlBouuHoe  KogupoBaHuE. PaBHOMEpHBIE UM HEPAaBHOMEpPHBIE  KOJBI.
)1 JlexonrpoBaHue COOOLIEHH, 3aTUCaHHBIX C TOMOIIbI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. [locTpoeHrne 0JHO3HAYHO JACKOAUPYEMBIX KOJOB C MOMOIIBIO

nepeBa

Teopernueckne mnoaxoAbl K OLEHKE KoiuyecTBa WHGpopmauuu. EnuHUIb!
59 U3MepeHusi KoiudectBa HHpopMmanuu. Au(aBUTHBI TOAXOX K OLEHKE
KoJM4yecTBa HMHQPOpPMALUU. 3aKOH aIJUTHUBHOCTH HHpopmammu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyina Lllennona

Cuctembl cumcienus. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHCEN B
HO3UIIMOHHON cucTeMe cuuciicHHsa. CBOMCTBA ITO3UIIMOHHOM 3aIllMCH YHCIIA:
2.3 KOJIMYECTBO U (P B 3aIIUCH, TPU3HAK JECTUMOCTH YK CJIa HA OCHOBAaHUE CHCTEMBI

CUHUCIICHUS. AJIFOpI/ITM nepeBoja IMejoro 4ucia wus P-ngHoit cucteMsl

CUMCIIEHUS B JIECATUYHYIO. AJITOPUTM TepeBojia KoHeuyHoU P-uunoil npobu B
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2.5

JECSTUUHYI0. AJITOPUTM IEpPEBOJA LENOr0 YHCiIa U3 JECITHYHOM CHCTEMBI
cuncnenus B P-nunyto. IlepeBon xoHe4HOH necsiTuyHOW ApoOH B P-nuny’o.
JlBonuHasi, BOCbMEPUYHAs U IIECTHAALIATEPUYHAS CUCTEMBI CUMCIICHUS, CBA3b
MEXIYy HHMMU. ApupMeTHYeCKHe OIepaluy B MO3ULMOHHBIX CHCTEMax
CUUCIICHUS

TponuHasgs ypaBHOBELIEHHAass CHUCTEMAa CUUCIECHHs. JIBOMYHO-IECATUYHAS
CUCTEMA CUMCIICHUS

KomupoBanue texcroB. Kommpoka ASCII. OnHoGaiiTHbIE KOJIUPOBKHU.
Crannapt UNICODE. Koguposka UTF-8. Omnpenenenue nHpOpMarmOHHOTO

00BbEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxenmii. OneHka  WHPOPMALMOHHOTO  00BEMA
rpagUyYecKuX JaHHBIX MPU 33JaHHBIX Pa3pelIeHUH W TIIyOWHE KOAWPOBAHUS
uBeta. LlBeroBeie Mogenu. KoaupoBanue 3Byka. OneHka MH(OPMaMOHHOIO
00BEMa 3BYKOBBIX J[JAaHHBIX IpHA 3aJdaHHBIX 4YaCTOTC OUCKPCTU3AlUU U

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsTHe BbICKa3bIBaHUS. BrICKasbIBaTeiabHBIE (OPMBI
(npenukatsl). KBaHTOpBI Cy1IIeCTBOBAaHMS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOGmuikl UCTUHHOCTHU. Jlornyeckue BbIpaKEHHUS.
Jlornueckne ToxnecrBa. Jlornmueckue onepanMu M ONEpAlMM  HAJ
MHO>KECTBaMHU.

3aKoHBl anreOpbl JIOTMKUA. ODKBUBAJIEHTHbIE NpPEoOpa3oBaHMs JIOTHYECKUX
BbIpakeHU. Jlornueckue ypaBHEHHs U CUCTEMBI yPaBHEHUH.

Jlornueckue (yHKUMU. 3aBUCUMOCTb KOJMYECTBA BO3MOXHBIX JIOTHYECKUX
(GyHKIUH OT KOJIMYeCTBa apryMEHTOB.

Kanonnueckue (hopMbl JTOTHYECKUX BBIPAKEHUN

2.8

COBepHIeHHBIe JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC CbOpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6HI/II_[e HCTUHHOCTHU

2.9

Jlormueckue »IeMEHTHl B cocTaBe Kommblorepa. Tpurrep. Cymmarop.
MHuoropa3psaaslii cymmarop. [locTpoeHue cxem Ha JIOTHYECKUX 3JIEMEHTAX I10
3aJlaHHOMY JIOTHYE€CKOMY BBIPQXKEHMIO. 3aIllUCh JOTMYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

Mogenn u moxaenupoBanue. Llenmn monpenupoBaHus. AJEKBaTHOCTh MOJETH
MOJICIIUPYEMOMY O0BEKTY WK Tiporieccy. DopManu3anus MpUKIaIHbIX 3a1a4.
[IpencraBienne pe3yinbTaTOB MOJACTUPOBAHUS B BHUAC, YAOOHOM JUIs
BOCIIPHUATHS 4YeNoBEeKOM. ['paduyeckoe mpeacTaBieHUE AaHHBIX (CXEMBI,

TaOIUIIBI, TPAPUKH).

2.11

HpeHCTaBHeHI/IC HOCJIBIX YHUCCI B IMaMATU KOMIIBIOTCPA. OI‘paHI/I‘IGHHOCTB

JMarna3oHa 4yucell IpU OTpaHMYEeHUU KoiuuyecTBa paspsanoB. [lepemonHeHue




2.12

2.13

2.14

paspsaHOi ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN TONIOJHUTEIBHBIN KOJI OTPULATEIbHBIX YUCEN.

[ToGuToBBIC JIOTMYECKHE orepanuu. Jlormdeckuii, apudMeTHUECKHH U
uukiauyeckuii capuru. lludpoBanue ¢ momouIpl0 MOOUTOBOI omepaiuu

«uckmouaromiee UJIH»

IIpencraBieHue BELIECTBEHHBIX YHCEI B IAMATH KOMIIBIOTEpA. 3HA4YaIlas 4acThb
U TOpsAoK yMcia. Jlmama3oH 3Hau€HWH BelIECTBEHHBIX uucell. [Ipobiembr
XPAaHEHMS BEILIECTBECHHBIX YHCEJ, CBS3aHHBIE C OIPAHMYEHHUEM KOJIUYECTBA
paspsaaoB. BeinmonHeHne onepanuii ¢ BEIIECTBCHHBIMU UYMCIIAMH, HAKOILICHHUE

oIInO0OK IIpHU BBIYUCIICHUAX

I'padsl. OcHoBHble moHATUA. Bunel rpados. Onucanue rpadoB ¢ MOMOLIbIO
MaTpull CMEKHOCTH, BECOBBIX MaTpHIl, CIUCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKHUX 3a/1a4, CBS3aHHBIX C aHaIM3oM TrpadoB (mocTpoeHue
ONTUMAJILHOIO IYyTH MEXAy BepUIMHaMu rpada, OIpelesieHHe KOJU4ecTBa
pPa3IMYHBIX IYyTEH MEXIy BEpIIMHAMH OPUEHTHUPOBAHHOIO ALUKINYECKOTO
rpaga)

HepeBbs. bunapnoe nepeBo. JlepeBbst moucka. CrnocoObl 00xona Jepesa.
[IpencraBienue apupMeTnUecKX BhIpaKEHUH B BUe JiepeBa. Mcrnonb3oBaHue

rpadoB 1 IepeBbEB MPU OMHUCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOIIET0 MUPA

2.15

2.16

JluckpeTHbIE UTPHI IBYX UTPOKOB ¢ MoJHOM uHdopmanuei. [loctpoenue nepesa
nepebopa BapUAHTOB, OINKCAHUE CTPATETHH WIPhl B TaOMWYHOU (opme.

BBII/IFpBII_HHBIC U MIPOUTPBINIHBIC ITO3UITUN. BBII/IFpLIH_IHHC CTpaTrerun

CpenctBa  MCKYCCTBEHHOTO  MHTeNJIeKTa. VaeHTUUKanuss ¢ MOMCK
n300pakeHui, pacro3HaBanue Jull. Mcrnonb30BaHNe METO0B UCKYCCTBEHHOTIO
UHTEUIEKTa B oOywaromux  cucreMax. lcmonp3oBaHMe — METOOB
HCKYCCTBEHHOTI'O MHTEJIEKTa B podoToTexHuke. uTepuer Bemieil. Heliponusie

CCTHU

3.1

3.2

AJTOpUTMBI M TPOrpaMMHUPOBAHNE

CDOpMaJ'II/IBaI_[I/ISI MOHATHSA aJIrOpUTMaA. MarnHa TLIOpI/IHFa KaK YHUBCpPCAJIbHAA

MOJEJb BEIUMCICHUM

OreHka CIOXHOCTH BBIUMCIEHUH. Bpems paGoTel u 00BEM HCIONB3yeMO
aMsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OleHka
aCUMITOTUYECKON CJIOKHOCTH AITOPUTMOB. AJTOPUTMBI IOJMHOMHAIBHOU
cioxkHoctu. IlepeGopHbie anroputMmel. [Ipumepsl pa3aMuUHBIX AITOPUTMOB

pelIeHns OHOM 3aauu, KOTOPbIE UMEIOT Pa3INYHYIO CI0XKHOCTh




3.3

OmnpeneneHre BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEHIIUX AITOPUTMOB
yIpaBJIEHUS UCHOJHUTENSMU U BBIYMCIUTENBHBIX aIrOpuTMOB. OmpeneneHue

UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET J1aTh TPEOyeMblIid pe3yabTaT

3.4

3.5

3.6

AAropuTMbl 00pabOTKM HATYpaJbHBIX YHCEN, 3alUCAHHBIX B IMO3UIIMOHHBIX
cUCTeMaX CUMCIIEHHUs: pa30MeHHe 3aluCH YHuClla Ha OTIeNbHble LUQPBI,
HaXOXXJEHUE CYyMMBbl U TNpOU3BeNeHHUs LU(Dp, HAXOXKICHHE MaKCHUMaJIbHON
(MHHHMAITEHOW) TTUQPHIL.

[IpencraBinenue uuciaa B BUAE HaOoOpa IMPOCTBIX COMHOMKUTENEH. AJNTOPUTM
OBICTPOrO BO3BEJEHMsS B cCTeleHb. IIOMCK MNPOCTBIX 4YHMCEd B 33aJaHHOM

AUara3oHe C IIOMOIIBIO AJITOPHUTMaA «PCIICTO BpaTOC(beHa»
MHOFOp&SpHI{HHe OeJabIC YKucila, 3aJa4u JUTMHHOM apI/I(bMeTI/IKI/I

S3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl naHHBIX:
LIEJIOUMCIICHHBIC, BEIIECTBEHHBIC, CHMBOJIBHBIE, JIOTMYeCKHe. BeTBiueHus.
Cnoxusie ycnoBus. Llukisl ¢ ycnoBuem. LIUKIbI 110 IEpeMEHHOM.

OO6paboTka JaHHBIX, XpaHAIuXcs B (aitnax. TekcToBble U TBOUYHBIE (ailibl.
daiinoBsie nepemMeHHble ((ailnoBeie ykazarenu). Urenue u3 aiina. 3anuce B
daiin.

Pazouenue 3agaun Ha moazanaqu. [loamporpammel (poreaypsl U QyHKITHH).

Hcnons3oBaHue CTaHHapTHOﬁ OMONMOTEKHU SI3bIKa mporpaMMHUpOBaHUA

3.7

3.8

3.9

Pexypcusi. PexypcuBHble npouenypsl u GpyHkiuu. Mcnoiab3oBaHue cTeka Ais

opraHu3anu pCKypCHUBHBIX BBI3OBOB

Yucnennsle MeToAbl. TouHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEHMH ¢ MOMOUIbI0 1Mojadopa napaMeTpa. UHcIeHHble MeTO/IbI
pelleHns YypaBHEHMiIl: MeToJl mepedopa, METOJ MOJIOBUHHOTO JEJEeHUs.
[TpubnmxE€HHOE BBIYMCIIEHUE IJIMH KpUBbIX. Bbruncnenue miomanei ¢uryp c
IIOMOUIBIO YHUCIEHHBIX METOJOB (METOJ NMPSAMOYIOJIbHUKOB, METOJ TpaIenuil).
ITouck Mmakcumyma (MUHUMYMa) (YHKIMH OJHOW TEPEMEHHOW METOA0M

IIOJIOBHHHOT'O ACTICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX. BcTpoeHHble  (QYHKUIMU  s3bIKa
MPOrpaMMHUPOBAHUS i  OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha cJOoBa MO MNpPOOEIbHBIM CHMBOJIAM, IOHMCK
ITOACTPOKH BHYTPH JTaHHOM CTPOKH, 3aME€HAa HAalJEHHOM MOJCTPOKU Ha IPYTYIO
cTpoky. ['eHepauus Bcex CIOB B HEKOTOPOM al(aBHUTE, yIOBJIETBOPSIOIIMX
3aJJaHHbIM orpanudeHusiM. [IpeoOpa3oBanue ymciaa B CUMBOJIBHYIO CTPOKY U

o0paTHO

3.10

MaccuBbl M TOCIENOBATEILHOCTH 4YHCEI. BpluncieHue 0000MmEHHBIX

XapaKTCPUCTUK JJICMCHTOB MacCCHUBa WA YHCI0BOM oCICaA0BAaTCIBHOCTHU




3.11

(cyMMBI, TIpOW3BENEHHS, CPEIHEro apu(MeTH4ecKoro, MUHHUMAJIBHOTO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YAOBJIECTBOPSIOLINX
3aJlaHHOMY YCJIOBUIO). JIMHEWHBII MOMCK 3aJaHHOTO 3HAUYEHUS B MacCUBe.
AJroput™bl paboOThl C AJIEMEHTAMH MacCcHBa C OJHOKPATHBIM IPOCMOTPOM
MmaccuBa. COpTUPOBKA OJJHOMEPHOTO MaccuBa. [IpocTbie METOIIbI COPTHPOBKU
(MeTon my3bIppKa, METOJ BbIOOpa, COpTHpPOBKa BcTaBKamu). CopTHpOBKa
cnusiHueM. beictpas coptupoBka MaccuBa (anroputM QuickSort). JIBomdHbIN

ITOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MacCUBBI (MaTpuIlbl). AJNTOpUTMBI OOpPabOTKH JIBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHE JIBYMEPHOI'O YHCIOBOTO MAaCCHBAa IO 3aJlaHHBIM
MpaBWJIaM, TIOMCK DJIEMEHTA B JBYMEPHOM MAacCHBE, BBIUYMCICHHEC MAaKCHMyMa
(MHHHMYMa) U CYMMBI DJIEMEHTOB JByMEPHOTO MAaCCHBA, IEPECTAHOBKA CTPOK H

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (accoluaTHBHBIE  MAaCCHBBI, OTOOpa)xeHHs).  XAII-TaOJHUIIBIL.

HOCTpOCHI/Ie aHQ)aBI/ITHO-‘IaCTOTHOFO CJIOBapA AJIA 3aJlaHHOI'0 TCKCTa

Crexku. AHanM3 TNPaBUIBHOCTH CKOOOYHOTO BbIpaKeHUs. Brruncienue
apu(pMeTUYECKOro BhIpaXKEHHUS, 3alIMCAHHOTO B MOCTPHUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu sl BpEMEHHOI'O XpaHEHUs! TaHHbIX

Anroputmbel Ha Trpadax. IlocTpoeHne MUHUMAJIBHOIO OCTOBHOIO J€peBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOI'O rpa(ba. KonmuectBo Pa3iINIHBIX
nyTed MeXay BepIIMHAMH OpPUEHTHPOBAHHOIO AalMKINYECKOro rpada.

Anroput™m JleHKCTpEI

JepeBbs. Peannsanus nepesa ¢ NOMOLIbIO CCBUIOYHBIX CTPYKTYp. [IBoMuHBIE
(Ounaphsbie) nepeBbsi. IlocTpoeHue nepeBa A 3aJaHHOTO apH(PMETHUYECKOTO
BbIpakeHUs. PekypcuBHBIE aropuTMbl 00x0/a nepesa. Mcnonas3oBanue creka

1 odepeu it 00Xxoa iepena

3.16

3.17

JluHamMuueckoe mporpaMMHpPOBaHUE KaK METO]] pELICHHUs 3a/1a4 C COXpaHEHHEM
MPOMEXYTOYHBIX  PE3yJbTaTOB.  3aJadyd, pellaeMble C  MOMOIIBIO
JMHAMUYECKOTO IMPOrpaMMUPOBAHUS: BBIUMCIEHUE DPEKYPCHUBHBIX (DYHKIIHIHA,

MNOJCYET KOJIUYECTBA BAapHWaHTOB, 3a1a4Y1 OIITUMH3alIUN

[Tonatue 06 O0OBEKTHO-OPHUEHTHUPOBAHHOM IpOrpaMMHUpoBaHUU. OOBEKTH U
kJyacchl. CBOMCTBA U METOIbI 00bEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAIIN3.
PazpaGoTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IMOAXOAA.

Wukancynsiusi, HaclieoBaHue, TOITUMOPHU3M

WudopmannoHHbIe TEXHOIOTHH

4.1

Ananus JaHHBIX. OCHOBHBIE 3ala4i aHaJIM3a JOaHHBIX: IIPOTHO3UPOBAHUC,

Kinaccuukanus, KilacTepuszanus, aHajau3 oTkiIoHeHu#. IlocienoBaTenbHOCTh




4.2

4.3

peleH s 3a/1a4 aHaTu3a TaHHBIX: COOp MEePBUYHBIX JJAHHBIX, OYMCTKA U OIICHKA
KayecTBa JaHHBIX, BBHIOOp W (WIM) TOCTPOCHHE MOJAETH, NpeoOpa3oBaHue
JaHHBIX, BU3yalIU3alus JaHHBIX, HHTEpIIpETanys pe3yapraToB. [IporpamMMHubie
cpeactBa u VHTepHeT-cepBUCHl Ui 00paOOTKM M IPEJICTABICHUS JaHHbIX.
Bonpimme nannpie. MammaHOE 00yUeHUE

AHanmu3 JaHHBIX C IIOMOIIBIO AJIEKTPOHHBIX Tabnaul. BeluncieHne cCyMMBbl,
cpemHero  apu(METHYEeCKOoro, HaWOONbIIero (HAMMEHBINET0) 3HAYCHUs
nuanazoHa. Beluncnenue ko3¢ ¢uIMeHTa KOppesslud JBYX pPsIOB JaHHBIX.
[TocTpoeHne cTonOUaThIX, TMHEHYATHIX U KPYTOBBIX nuarpamm. Iloctpoenue
rpapukoB  ¢yHkuui. IlogbGop  nuHMM ~ TpeHna,  pelieHue  3aaay
MIPOrHo3upoBaHus. PemieHne 3a7ay ONTUMHU3ALUU C [TOMOULIBIO 3JIEKTPOHHBIX

TalJInI

I[I/ICerTI/ISaHI/Iﬂ npun MarcMaTU4YCCKOM  MOACIIMPOBAHUHW  HCIPCPBIBHBIX
IIponIccCoB. MOI[GJ'II/II)OBEIHI/IC JABHMIXKXCHUA. MO,I[CJ'II/IpOBaHI/Ie OMOJOrMYECKUX
cucteM. MareMaTudecKue MOJACIN B OKOHOMUKC. BreraucauTenbHEIC
OKCIICPUMCHTBI C MOACIISIMMU. O6pa60TKa PE3yJIbTAaTOB 3KCIICPUMCHTA. MeTO,I[
HAaMMCHBIINX KBaApPaToOB. OIIGHKa YUCJIOBBIX MapaMETpPOB MOJACIHNPYCMBIX
O00OBEKTOB H poneccoB. BoccraHoBneHne 3aBUCHMOCTEH 11O pe3yjibTaTaM

JKCIIEPUMEHTA

4.4

4.5

BepositHocTHBIE  MOAENH. Mertonst  MomnTte-Kapiio. NmuranmmonHoe

MOZJCIINPOBAHHUC. CucTeMBl MacCOBOTO O6CJ'Iy>I(I/IBaHI/I$I

Tabnuunbie (pensiuoHHbIe) 0a3bl MaHHBIX. Tabnmuia — mpencTaBiIeHHE
cBeleHnH 00 OqHOTHIIHEIX 00bekTax. Iloie, 3amuch. Kiarou Tabauiel. Padora ¢
roTOBOM 0a30il JaHHBIX. 3amoiHeHue 0a3pl HaHHBIX. [lOMCK, cOpTHpOBKa H
(GUIBTpAIUs TAHHBIX. 3aITPOCHI HAa BRIOOPKY JIAHHBIX. 3aIIPOCHI C TTapaMeTPaMH.
Brruncnsiembie mosis B 3a1pocax.

MHuoroTtabnuunable 6a3bl JaHHBIX. THIIBI CBS3eW MEXTy TaOnuiamMu. BHemrHui
kmtou. llemocTtHOCTh 0a3bl JaHHBIX. 3ampochkl K MHOTOTA0NUYHBIM 0azam

JaHHBIX

4.6

TekcroBeii mpoueccop. CpencrtBa IMOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypHpOBaHHBIE  TEKCTOBblE  JTOKyMeHTHl.  CHOCKH,
ornapieHue. IIpaBuna  IUTUPOBAaHMS  UCTOYHUKOB U O(GOpPMIICHUS

oubmmorpaduIecKux CChIIOK




105) mysxT 113 nononuute noanyHkToM 113.9 crienyromiero conepxanus:

"113.9. B ¢enepanbHbIX U perHOHAIBHBIX MPOIEAYpPaX OLEHKH KadyecTBa 0Opa30BaHMs
UCTOJNB3YeTCsl TMepeyeHb (KOoIu(pUKaTOp) pacHpeleNeHHbIX IO KjaccaM IPOBEPsieMbIX
TpeOoBaHU K pe3yJbTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTENbHON MPOrpaMMBbl CPETHETO
o011ero o0pazoBaHMs U YJIEMEHTOB COJIEPKaHUS 110 UH(OPMATHKE.

Tab6muna 13

[TpoBepsieMmbie TpeOOBaHUS K pe3yJIbTaTaM OCBOCHUS OCHOBHOM
obOpasoBarenbHOl TTporpammsl (10 kimacc)

Kon [IpoBepsieMbie IpeAMETHBIC PE3YJIbTAThl OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTebHON MPOTrpaMMbl CpeIHETO 00I1Iero 00pa3oBaHus
pe3yabTara

1 ITo Teme "Lludposasi rpaMOTHOCTB"

1.1 Brnanenue mpezicraBieHHUsIMH O poiid WMHGOPMAIMK U CBA3aHHBIX C HEH
MIPOIIECCOB B MPUPOJIC, TEXHUKE U 00IIeCTBE, MOHATUAMH "uHOpMmarus",
"uHpopManMoOHHBIA mponecc”, '"cucrema', "KOMIIOHEHTBI CHCTEMBI",
"cucremubli  3ddekr", "uHdopmammonHas  cucrema', "cucrema
ympaBieHus'"; BIaJeHHe METO1aMH Ioucka nH(opmaiuu B cetd HTepHeT;
yMEHHE KPUTHUYECKU OIEHUBATh WHGOPMAIUIO, IMOJYYCHHYIO U3 CETH
WNHuTepHer

1.2 YMeHue xapakrepu3oBaTb OoJbllIM€ JaHHbBIE, TPUBOAUTH IPUMEPHI
MCTOYHUKOB MX IOJy4YEHUS U HAIIPABJICHUSI UCIIOJIb30BAHUS

1.3 [ToHnMaHMe OCHOBHBIX NPHUHIMIIOB YCTPOHCTBA M (DYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TEHACHLIUN
pPa3sBUTHSI KOMIBIOTEPHBIX TEXHOJIOTHH; BIIaJIieHWE HABBIKAMH palboThHI ¢
ONEpAlMOHHBIMM CHUCTEMaMHU M OCHOBHBIMH BHJAMU IPOTPaMMHOIO
oOecrieueHus 71l pelieHHsl yueOHBIX 3a/1a4 110 BHIOpAaHHOM CHelMaan3aiuu

2 ITo Teme "TeopeTnueckre OCHOBBI HHPOPMATUKU"

2.1 [ToHMMaHue OCHOBHBIX NPHHLMIIOB AMCKPETU3AaLMM DPA3JIMUYHBIX BHUAOB
uH(pOpMalliU; YMEHHE ONPENeNaTh HHHOPMALIMOHHBIA 00BEM TEKCTOBBIX,
rpadpuueckuXx M 3BYKOBBIX JIaHHBIX IpH 3aJaHHBIX [apameTpax
JTUCKpETHU3aINH

2.2 VYMeHHe CTpOUTh HEPAaBHOMEPHBIE KOJbI, JOIMYCKAIOIIHE OJHO3HAYHOE
JeKOTUpOBaHUE  cooOmieHni  (mpedUKCHble  KOXbI);  HCIIOJIB30BATh
HpOCTefIHIHe KOJZbI, KOTOPBIC ITO3BOJIAIOT O6H&py>I(I/IBaTI) U HCIIPABJIATH
OLIMOKM MpU Nepeaye JaHHbBIX

2.3 Bnagenue TCOPCTUYUCCKHUM alllapaToM, IO3BOJIAKOIIUM OCYHICCTBIIATH
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MNpEACTAaBJICHHUC 3aJdHHOTO HATYPAJbHOI'0 4YHCJIa B PA3JIMYHBIX CHCTCMaAX
CUHCJICHUA
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BnageHue TeOpeTMYECKMM  ammaparoM, IO3BOJIIOIUMM  BBIIOJIHATH
peoOpa3oBaHusl JOTMYECKUX BBIPAXKEHUM, HCIOJb3Yysl 3aKOHBI alreOpsbl
JIOTUKHU

ITo Teme "MHpopManimoHHbIE TEXHOIOTHUN"

3.1

YmMmenue co3gaBaTb CTPYKTYPUPOBAHHBIC TCKCTOBBIC JOKYMCHTBI U
ACMOHCTpPAlMOHHBIC MAaTCpuajibl C HUCIHOJb30BAHUCM BO3MOXKHOCTEH
COBPEMEHHBIX IIPOIrpaMMHBIX CPEACTB U 00IaYHBIX CECpBHUCOB

3.2

YMeHue WuCHoib30BaTh TaOJHM4YHBIE (PENAHOHHBIE) Oa3bl JTaHHBIX, B
YaCTHOCTH, COCTaBJISATh 3alpockl B 0a3ax JaHHBIX (B TOM 4YHCIE
BBIUKCIISIEMbIE 3aMPOCHI), BHIIIOJIHATH COPTUPOBKY M TIOUCK 3amuceil B 6a3e
JAHHBIX; HATIOJTHSTH pa3paboTaHHyI0 0a3y TaHHBIX

33

YMeHue  HCIONIb30BaTh  AJIEKTPOHHBIE — TAaOMUIBI  JUISL  aHAU3a,
npelncTaBieHuss U OoOpabOTKM JAaHHBIX (BKJIIOYas BBIYMCICHUE CYMMBI,
cpenHero apupMeTHyecKoro, HamOOJBIIETO WM HAWMMEHBIIErO 3HAYCHUH,
peleHre ypaBHEHHiN)

Tabmuma 13.1

[IpoBepsiembie aneMenThI coaepsxkanus (10 kmacc)

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUSA

[{udpoBast rpaMOTHOCTH

1.1

[Tpuniunsr  paboTel  koMmmbioTepa. IlepcoHanbHblil  kommbroTep. Bbibop
KOH(UTypalyy KOMIIbIOTEpa B 3aBUCUMOCTH OT PEIlIaeMbIX 3a]a4

1.2

OcHOBHbBIE TEHJCHIIMM DPA3BUTHUS KOMIIBIOTEPHBIX TexHojoruil. IlapamiensHbie
BBIYKCIICHHUS. MHoromnpouneccopHsie CUCTEMBI. CynepKoMIIbIOTEPHI.
MukpokoHTposuiepsl. PoOoTH3npOBaHHbBIE TPOU3BOICTBA

1.3

QaitnoBast cucreMa. Ilouck B ¢aiinoBoit cucteme. OpraHuzanus XpaHEHUS U
00pabOTKM JaHHBIX C HUCHOJb30BAHUEM MHTEPHET-CEPBHCOB, OOJIauHBIX
TEXHOJIOTHI U MOOUIIBHBIX YCTPONCTB

Teopetnueckre 0CHOBbI HHPOPMATHKU

2.1

WNudopmanus, TaHHbIE ¥ 3HAHUA. Y HUBEPCAIBHOCTD TUCKPETHOTO MPEICTaBICHUS
uH(popMaluu. J[BouuHOe KOIMPOBaHNE

2.2

PaBHOMEpHBIE 1 HEpaBHOMEPHBIE KOABL. Y cinoBre Dano

2.3

[Toaxonsl k m3mepenuto uHbopmaruu. CymHOCTh 00beMHOTO (an(aBUTHOTO)
MoaXoJa K U3MepeHuio uHdopmanuu, ompeneneHue OuTa ¢ TOYKH 3pEHUs




a1(haBUTHOTO TOJX0/1a, CBA3h MEXIy pazMepoM andaButa U WHPOPMALIMOHHBIM
BECOM CHMBOJIA (B MPEIIIOI0KECHUN O PAaBHOBEPOSTHOCTH TOSBIICHUS] CHMBOJIOB),
CBsI3b MKy SIUMHHUIIAMH M3MEpeHHs mHpopMmaruu: out, Oaiit, Kbaiit, Mobaiir,
['Gaiit. CynHOCTh COAEPKATEIBLHOTO (BEPOSTHOCTHOIO) MOIX0/1a K U3MEPEHHUIO
uH(pOpMaInH, ONpeie]ICHIE OUTa C MO3UIUHU COACPKAHUSI COOOIICHUS

24

WNudopmannonnsie nponecchl. [lepenaua nndopmarnuu. VCTOUHUK, TPUEMHUK,
KaHaJl CBA3M, CUTHAN, KoaupoBaHue. VckaxeHue MHpOpMaLUU IpU Iepenadye.
CKOpOCTh Iepeaun JaHHBIX 10 KaHay CBs3U. XpaHeHue MH(popManuu, o0bem
aMATH

2.5

Cucrembl. KoMmoHeHThI cucTeMbl U UX B3auMojencTBrue. CHUCTEMbI yIIpaBICHHUS.
VYmpasnenue kak nHGpopMannoHHbIH poriecc. OOpaTHas CBS3b

2.6

Cucrembl cumcnenus. PasBepHyTas 3ammch UENbIX M JIpPOOHBIX YHCEN B
IO3ULMOHHBIX CUCTEMaxX cuuciieHusa. CBOWCTBAa IMO3MLMOHHOM 3allUCH 4YMCIA!
KOJINYECTBO IU(P B 3aMUCH, MPU3HAK JEITUMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
CUMCIEHUS. AJITOPUTM NEPEBOJA LEJIOT0 YUCIa U3 P-NYHON cHCTEMBl CUNCIICHHUS
B JICCATUYHYIO. AJITOPUTM TIepeBojia KOHEYHOH P-muHOW npoOu B JECATUYHYIO.
ANTOpUTM IEepeBOsa LEJIOr0 4YMcia M3 JECATUYHOM CUCTEMbI cuMcieHus B P-
W4yHyl0. JIBOMYHAs1, BOCBMEPUYHAsl U LIECTHAALATEPUYHAS CUCTEMBI CUHCIICHUS,
HEepeBOJl 4YUCeI MEXIy OSTUMHM CUCTeMaMH. ApHU(pMETHYEeCKHe OIllepaluu B
ITO3ULIMOHHBIX CHCTEMAX CUMCIICHHS

2.7

HpeIlCTaBJIeHI/Ie LECJIBIX U BEHICCTBCHHBIX YUCCII B [IAMATHU KOMIIBIOTCPA

2.8

Koauposanue texctoB. Koguposka ASCII. OgnoOaliTHbIe KOqupoBKU. CTaHaapT
UNICODE. Komupoka UTF-8. Omnpenenenue HH(OpMAIMOHHOIO 0o0beMa
TEKCTOBBIX COOOIIEHUI

2.9

KomupoBanue uzobpaxenuii. Ornenka WHPOPMAIMOHHOTO O0BEMa PacTPOBOTO
rpadguueckoro u300pakeHUsT TpU 3aJaHHOM pa3pelieHUd U TIyOHuHe
KoaupoBaHus mnBera. KomgupoBanue 3Byka. OrieHKa HHPOPMAITMOHHOTO 00beMa
3BYKOBBIX JaHHBIX TpPU 33JaHHBIX YacTOTE€ AMCKPETHU3AlUUA H PA3PSIIHOCTH
KOJIUPOBAHUS

2.10

Anre6pa noruku. BeickaszpiBanus. Jlornueckue oneparuu. Tabuuilbl HCTHHHOCTH
JOTUYECKUX  OIEepanuit " TU3BIOHKIUA", "KOHBIOHKIIUA", "unBepcus',
"ummukanus", "skBuBaseHuus'". Jlornueckue BbIpakeHUs. Bbruncienue
JIOTUYECKOTO 3HAYCHHUSI COCTABHOTO BBICKA3BIBAHUSI MPHU M3BECTHBIX 3HAUEHUSIX
BXOJMIIMX B HEro »JJEMEHTAapHBIX BbICKa3bIBaHUU. TaOMUIBI HMCTHHHOCTH
JIOTUYECKHUX BBIpAKEHHM. Jlornueckue orepanuy 1 onepaiuy HaJl MHOKXECTBAMU.
[Ipumepsl 3akOHOB anreOphl JIOTMKWA. OKBHBAJICHTHBIC MPE0oOpa3oBaHUS
Joruveckux BbIpaxeHuil. Jlormdyeckue ¢ynkmuu. I[locTpoeHne IOTrHYECKOro
BBIDOKEHHUS] C JIAHHOW TaOnHWIe WCTUHHOCTH. Jlormueckwe dIeMEHTHI
koMmmnbtotepa. Tpurrep. Cymmarop. IlocTpoeHune cxembl Ha JOTHYECKHUX
AJIEMEHTAaX MO JIOTUYECKOMY BBIPOKCHHIO. 3aIlKCh JIOTHYECKOTO BBIPAKEHUS TIO
JIOTUYECKOH CXeMe

HupopmalinoHHbIE TEXHOJIOTUN




3.1

TexcroBelii mpoueccop. PemaktupoBanue u QopmarupoBanue. [IpoBepka
opdorpadpun u rpammaruku. CpencTBa NOUCKAa U aBTO3aMEHbl B TEKCTOBOM
npoueccope. Mcnonb3zoBanue  ctuied.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokyMeHTbl. CHOcKkH, ornaBieHue. Obnaunble cepBuchl. KomiektuBHas pabora ¢
JOKYMEHTOM. MHCTpyMEHTBI pELEH3UPOBaHUS B TEKCTOBBIX IPOLIECCOPAX.
HenoBas mnepenucka. Pedepar. IlpaBuna nuTHpOBaHUS MCTOYHHKOB U
oopmnenus 6ubmmorpaduueckux ccbuiok. OopmiieHne crucka JIUTepaTypsl

Tabmuua 13.2

[TpoBepsieMbie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM
obOpazoBarenbHO TTporpammsl (11 kimacc)

Kon

[IpoBepsiemble IpeaMETHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHOM

MIPOBEPSIEMOTO 00pa30BaTeNnbHON MPOrpaMMbI CpEHETo 001Iero 00pa3oBaHus

pe3yJibrara

1

[To Teme "Lludposast rpamoTHOCTD"

1.1

Hanuune mnpencraBieHuil O KOMIBIOTEPHBIX CETAX M UX pPOJIM B
COBpEMEHHOM Mupe;, 00 oOmmMX NOpUHIUIAX  pa3padoTKu U
(YHKIIMOHUPOBAHUSI HHTEPHET-IIPUIIOKEHUI

1.2

YMeHHne OpraHu30BBIBaTh JUYHOE WH(POPMALMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3JIMYHBIX CPEICTB IM(PPOBBIX TEXHOJIOIHI; TOHUMaHHE
BO3MOXKHOCTEHN LU(POBBIX CEPBUCOB I'OCYNAPCTBEHHBIX YCIIYT, IIUPPOBHIX
00pa30oBaTeNbHBIX CEPBUCOB; OHUMAaHHE BO3MOXKHOCTEH W OrpaHMUYCHUN
TEXHOJIOTHIl HCKYCCTBEHHOI'O MHTEJUIEKTA B Pa3IMUHBIX 00JIaCTSIX; HATNYKE
npeCcTaBiIeHuit 00 HCHOJIB30BAHUM HMH(OPMAIIMOHHBIX TEXHOJOTHH B
pa3IUYHbIX MpodeccroHalbHBIX chepax

ITo Teme "Teopernyeckre 0OCHOBBI HUH(POPMATUKH"

2.1

BiageHue TeOpeTMYECKMM — anmapaTroM, IO3BOJSIOIIMM  ONpPEACIIAThH
KpaT4allInii myTh BO B3BEIIEHHOM TIpade U KOJIWYECTBO MyTEH MEXay
BEPILIMHAMU OPHUEHTUPOBAHHOTO ALIMKIMUYECKOTro rpada

ITo Teme "AnropuT™msl U NporpaMMupoBaHue”

3.1

YMeHne uMTaTh M IMOHUMATh NPOrPAMMBI, PEATU3YIOLINE HECI0XKHbIE
ITOPUTMBI 0OPaOOTKM YHCIIOBBIX M TEKCTOBBIX JAHHBIX (B TOM YHCIIE
MAacCHBOB W CHMBOJBHBIX CTPOK) Ha BBIOpAaHHOM Ui H3y4YeHUs
YHUBEPCAIBHOM SI3bIKE€ TTPOrpaMMHUpPOBaHMs BhICOKOro ypoBHs (Ilackanb,
Python, Java, C++, C#); yMmeHHe aHaATU3UPOBATh AJITOPUTMBI C
WCIIOJIb30BaHUEM TaOJUI[ TPACCUPOBKH; OIPEACNATh 0€3 HCIOIh30BaAHUS
KOMIIbIOTEpPA  PE3YJbTaThl  BBIMOJHEHUS  HECIOXHBIX  MPOrPaMM,
BKJTFOYAIONUX IIMKJIBI, BETBJIICHUS W TOJNPOTPaMMBI, TPH 3aJIaHHBIX
HCXOJHBIX JaHHBIX

3.2

YMenue MOI[I/I(I)I/II_II/IPOBaTB TOTOBBIC MNpPOrpaMMbl Ui PCHICHUSA HOBBIX




3aJa4, UCIIOJIb30BaTh UX B CBOUX nporpaMMax B KAaUC€CTBEC noz[nporpaMM
(mpouenyp, GpyHKImiA)
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YMeHHne peanu3oBaTh STalbl PEIIEHUs 3aJad Ha KOMIIBIOTEpE; YMEHHE
peaM30BEIBATh Ha BRIOPAHHOM IS M3YyUYEHUS S3BIKE MPOTPAMMUPOBAHHUS
BbicokoTO ypoBHs (ITackanb, Python, Java, C++, C#) TuoBbie aaropuTMBbI
00pabOTKM YHUCEN, YHCIOBBIX IOCIEIOBATEIBHOCTE W  MAaCCHBOB:
NpelCTaBJIeHUEe 4Yuciaa B BHAE HaOOpa TMPOCTHIX COMHOMKHUTENEH;
HAX0X/ICHNE MAKCUMAIIbHON (MUHUMAIIBHON ) UG PBI HATYpaIbHOTO YHCTIA,
3aMKMCaHHOTO B CUCTEME CUHMCIIEHUS C OCHOBaHUEM, He mpeBbliatomuM 10;
BBIUMCIICHHE OOOOIICHHBIX XapaKTePUCTHK JJIEMEHTOB MAacCHBa WU
YHUCIIOBOM  TOCTENIOBATENbHOCTH (CyMMBI, IPOU3BEACHUSA CPEIHEro
apuMETHYECKOTO, MHUHHUMAJIBPHOTO W MAaKCUMAJIBHOTO JJIEMEHTOB,
KOJIMYECTBA JJIEMEHTOB, YAOBIETBOPSIOIIUX 33JaHHOMY YCJIOBHUIO);
COpPTUPOBKY 3JIEMEHTOB MAaCCHBa

[To Teme "Mndopmannonsbpie TeXHOIOTUN"

4.1

YMeHHne HCIOJIb30BaTh KOMIIBIOTCPHO-MATECMATHYCCKUC MOACINU  IJId
aHanu3za OOBEKTOB U IIpoucCCoOB: Q)OpMYJ'II/IpOBaTB oejib MOACINPOBAHMA,
BBITIOJIHATh aHaJIu3 PEe3yJIbTaTOB, IMOJYUYCHHLIX B XO04€ MOJCIWPOBAHMA,
OLICHUBATH aJICKBATHOCTb MOACIIN MOACIINPYEMOMY O6’beKTy HJIK ITPOLECCY,
MNpEaACTaBJIATH PE3YyJIbTAaTbl MOACIUPOBAHUA B HAITIAAHOM BUIC

Tadmuua 13.3

[IpoBepsiembie anemenThl coaepxkanus (11 kmacc)

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUSA

[{udpoBast rpaMOTHOCTH

1.1

[TpyHIMIIBI TTOCTPOEHUS] W anmnapaTHble KOMIIOHEHThl KOMIBIOTEPHBIX CETEH.
Ceresble mporokoiibl. Cerp MHTEpHET. Anpecanus B cetu MuTepHer. Cucrema
JIOMEHHBIX UMEH

TeopeTnueckre 0OCHOBbI HHPOPMATHKU

2.1

Mopnenn u moxenupoBanue. llemn mopenupoBanusa. CoOTBETCTBUE MOJENH
MoJieIrpyeMoMy o0BeKTy WM mporeccy. Dopmanusanus TPUKIATHBIX 3a7ad.
[IpencraBnenue pe3yIbTaTOB MOJICTUPOBAHUS B BUJIE, YAOOHOM ISl BOCIIPHATHS
yenoBekoM. [ paduueckoe npepcTapieHNe TaHHBIX (CXEMBI, TAOIUIIBI, TPa(UKH)

2.2

I'padsl. OcHoBHBIE MOHATHUSA. Bunel rpados. Pemenue anroputMuyeckux 3aaad,
CBSI3aHHBIX C aHaIM30M TpadoB (TIOCTPOCHHWE ONTHUMAIBHOTO IYTH MEXKIy
BEpIIMHAMU Tpada, ompeaesneHre KOJIWYEeCTBA pa3IMYHBIX MyTeH MexIy
BEpILIMHAMU OPUEHTUPOBAHHOTO allMKINYecKkoro rpada)

2.3

HepeBps. bunapnoe nepeBo. JIMCKpeTHbIE WIPBI JBYX HIPOKOB C IOJHOU
uHpopmanueil. [loctpoenue nepesa nepedbopa BapuaHTOB, OMUCAHUE CTPATETHH




UTPHI B TA0IMYHON (hopme. BBIMTPHIIITHBIE CTPATETHH.
Hcnons3oBanue rpaoB U JEpeBbEB IMPH OMHCAHUM OOBEKTOB U IPOILIECCOB
OKpYXarollero Mupa

ANTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

OnpeneneHre BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEHININX alTOPUTMOB
YIPaBICHUS HCIIOJHUTENSIMH W BBIYMCIMTENBHBIX alropuTMoB. OmnpezneneHue
MCXOJIHBIX TAaHHBIX, TIPU KOTOPBIX aJITOPUTM MOXKET J1aTh TPeOyeMblil pe3yabTaT

3.2

Otanbl penieHus 3ajad Ha KommbloTepe. SA3bik nporpammupoBanus (Ilackans,
Python, Java, C++, C#). OCHOBHBIE KOHCTPYKIIMH sI3bIKa MPOTPaMMHUPOBAHUSI.
Tunbel JaHHBIX: IEJIOYUCIICHHBIC, BEIIECTBEHHBIC, CHUMBOJBHBIC, JIOTHYECKUE.
BerBnenus. CocraBubie ycnoBus. Llukibl ¢ yciaoBueM. [{ukiibl mo nepemMeHHOM.
Hcnonp3oBaHue TaOIuUL] TPACCUPOBKU
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Pa3pabotka u nporpammHasi peanuzanys aJrOpUTMOB PEIIEHUs TUIIOBBIX 3a]ad
6azoBoro ypoBHs. [Ipumeps! 3aga4: anropuTMbel 00pabOTKH KOHEYHOM YHMCIOBOMN
[IOCJIEIOBATENbHOCTY  (BBIYMCIEHUE CYMM, IPOU3BEJIEHUM, KOJUYECTBa
9JIEMEHTOB C 3aJlaHHBIMU CBOMCTBaMHM), aJlTOPUTMbI aHAIW3a 3alKUCH YHCET B
MO3UI[MOHHOM CHCTEME CUMCIEHHUS, aJIrOPUTMbl pEIIEHUs 3aJad METOAO0M
nepedopa (MOMCK HamOOJbIIEr0 OOIIETO AETUTENs JIBYX HATypallbHbIX YHUCEIl,
IIPOBEPKA YKciIa Ha IPOCTOTY)

3.4

OO6paboTka  CHMBONBHBIX  JaHHBIX.  BcTpoeHHbIe  (YHKIHMH  SI3bIKA
IPOrpaMMHUPOBAHHUS JJIs1 00PaOOTKH CUMBOJIBHBIX CTPOK

3.5

TabGnuuHble BeTUUNUHBI (MACCUBBI). AJITOPUTMBI paOOTHI C JIEMEHTAMU MacCuBa C
OJIHOKpPaTHBIM TMPOCMOTPOM MAacCHBa: CYMMHPOBAHHME JJIEMEHTOB MAacCHBa,
HOJCUeT KOJIMYecTBa (CYMMBI) 3JIEMEHTOB MAacCHBA, YJIOBJIETBOPSIOMINX
3a/laHHOMY YCJIOBHMIO, HAaXOXJE€HHE HauOOJbIIEro (HAaMMEHBIIEr0) 3HAUYECHUS
3JIEMEHTOB MAacCHBa, HAaxXOXJEHHE BTOPOrO [0 BEJIWYMHE HaMOOJIBLIETO
(HaMMEHBIIEr0) 3HAYEHU S, TMHEHHBII MOUCK 3JIEMEHTA, IEpECTaHOBKA AIIEMEHTOB
MaccHBa B 00OpaTHOM MOPSIIIKE.

CoprtupoBka oJHOMEpHOro MaccuBa. [IpocTbie METO/ABI COPTUPOBKHU (HATIpUMED,
METOJ ITy3bIpbKa, METOJ BEIOOpa, COPTUPOBKA BcTaBkamH). [Toamporpammbl

NHupopmMalinoHHbIE TEXHOJIOTUN

4.1

AHanu3 naHHbIX. OCHOBHBIE 3a/laddl aHaiM3a JaHHBIX: IPOrHO3MPOBAHME,
KJaccuuKanus, KiacTepusalus, aHaiu3 OoTkiIOHeHuH. [locnenoBareiabHOCTDH
pelleHus 3a/a4 aHajau3a JaHHbIX: cOOp MEePBUYHBIX JAaHHBIX, OYUCTKA M OLEHKa
Ka4yecTBa JJaHHBIX, BBIOOD U (MJIN) OCTPOSHHUE MOEIH, IpeoOpa3oBaHue JaHHBIX,
BHU3yaJIN3alysl JaHHBIX, UHTEPIPETALNsl PE3YyIbTaTOB

4.2

Ananns JaHHBIX C TIOMOIIBIO JJICKTPOHHBIX Ta6.]'II/II_I. Brranciaenue CYMMEI,
CpCaHCrO apI/I(I)MCTI/I"ICCKOFO, HanOOJIBIIECr0 U HAMMEHBIIIETO 3HAYCHHI Juaria3oHa

4.3

KOMHBIOTCpHO-MaTCMaTI/I‘{CCKI/Ie MOACIIH. OTaIbl KOMIIBIOTCPHO-
MAaTE€MAaTUYCCKOro MOACIIMPOBAHUA: ITOCTAHOBKA 3aJadvu, pa3pa60TKa MOICIIH,
TCCTUPOBAHHUEC MOJCIIN, KOMHLIOTCpHLIﬁ OKCIICPUMCHT, aHaJIM3 PE3YyJIbTATOB
MOACIINPOBAHUA




4.4 YucneHHoe pelieHrne YpaBHEHUH ¢ OMOILBIO ToJ00pa mapamerpa

4.5 Tabnuunble (pensuOHHbIE) 0a3bl JaHHBIX. Ta0nuIa - MPeICTaBICHUE CBEICHUIA
00 omHoTHMHHBIX 0OBekTax. Ilone, 3amucek. Kmrou Tabmuiel. Pabora ¢ roroBoit
6a3oi maHHbIX. 3amonHeHue 0a3bl JaHHBIX. [louck, cOpTHPOBKA U (PUIBTpAIHS
3anucei. 3anpockl Ha BEIOOPKY TaHHBIX. 3aIIPOCHI C apaMeTpamu. Beruucisembie
TOJISI B 3aMPOCaXx.

MHuorotabnuunbie 6a3bl TaHHBIX. TUIBI CBS3eH MEXAY TaONMIIaMU. 3ampochl K
MHOTOTA0IMYHBIM 0a3aM JaHHBIX

106) B mynkTe 114:
JIOTIOHUTD noAnyHKToM 114.5.12.1 cinenyroniero coaepxaHust:

"114.5.12.1. Bo3mokHa KOpPPEKTUPOBKA OOIIETO YKCIIa YaCOB, PEKOMEHIOBAHHBIX IS
M3Yy4YeHUA MIPEAMETA, C YUETOM UHIUBUIYAIBHOTO MOAX0/a 00pa30BaTEIbHBIX OpraHU3aIfi K
yrayOJIeHHOMY H3Y4YeHHIO MH()OPMATHKH, B paMKax COONIOJEHUS TUTHECHHUYECKUX
HOPMAaTHBOB K HEJIEIbHON 00pa3oBaTeabHOM Harpy3ke.";

JIOTIOJIHUTH NOANYHKTOM 114.9 cnenyromero coaep:xanusi:

"114.9. [lyis npoBeACHMSI €IMHOTO TOCYAaPCTBEHHOT0 K3aMeHa 110 WH(OpMaTHKE (Janee
- EI'D no undopmartuke) ucnonapzyercs nepedeHs (KoauGuKaTop) npoBepseMbIX TpeOoBaHUI
K pe3yinbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHOW MPOrpaMMBbl CpPEAHEro OOMIero
00pa30BaHUs U DJIEMEHTOB COJICPIKAHUSI.

Tabnuua 13.4
[Tposepsiemble Ha EI'D o nunpopmaruke TpeboBaHUS

K pe3yJIbTaTaM OCBOCHHUSI OCHOBHOIM 00pa30BaTeIbHON IPOrpaMMBbI
cpenHero o01ero o0pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHUS
MIPOBEPSIEMOTO | OCHOBHOI 00pa30BaTeIbHON MPOrPaMMBbI CPETHETO 00IIET0 00pa3oBaHUS
TpeOoBaHUs

1. 3HaTh (MOHUMATB)

1.1 [TonnMaHue OCHOBHBIX NPUHIUIIOB YCTPOMCTBA M (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB; TEHJEHIIMN
pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTUH; BJaJieHWE HaBbIKaMH padOThI C
OINEPALMOHHBIMU CHCTEMAMH U OCHOBHBIMH BHJAMU IPOIPAMMHOIO
oOecrnieueHus AJis perieHus yueOHBIX 3a/1a4 110 BBIOpaHHOM crienuan3aium

1.2 Hannume mnpencraBiaeHuit o 0a30BbIX TPHUHIMIAX OpraHU3aIMd U
(GYHKITMOHUPOBAHUSI KOMITBIOTEPHBIX CeTel

1.3 IToHnMaHHE€ OCHOBHBIX MNPUHOUIIOB AUCKPCTU3AIUKU Pa3JIMYHBIX BH/I0B
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uHpopMaun

1.4

[Tonnmanue 06a30BBIX aNrOPUTMOB OOpPaOOTKH YHCIOBOM M TEKCTOBOU
uHpopManuy (3amMCh YUCET B TO3UIMOHHOW CHUCTEME CUHCIICHUS,
JIETUMOCTh IIeTIBIX YMCEeIl; HaXOXKJICHHE BCEX MPOCTHIX YMCET B 33JaHHOM
Irana3oHe; 00pa0OTKa MHOTOPA3pSAHBIX — LENBIX  YHCEN; aHAJIH3
CHUMBOJIBHBIX CTPOK M JJPYTHUX), AITOPUTMOB TIOUCKA 1 COPTHPOBKHU

1.5

3HaHne (YHKIMOHAIBHBIE BO3MOXXHOCTH WHCTPYMEHTAIBHBIX CPEJICTB
cpensl pa3paboTKu

1.6

Brnanenne OCHOBHBIMH CBEIEHHMAMH O 0a3aX IaHHBIX, UX CTPYKType,
CpeACTBax CO37aHUs U pabOTHI C HUMH

1.7

IlonnMaHue BO3MOKHOCTEN U OIPAaHUYEHUN TEXHOJOTUHA MCKYCCTBEHHOTO
UHTEJUIEKTa B PA3JIMYHBIX OOJIACTAX; HAIWYME MPEICTaBICHUA 00
UCIOJIb30BaHUM  HMH(OPMALIMOHHBIX  TEXHOJOTMM B pa3IU4HbIX
podeCCHOHANIBHBIX chepax

1.8

BnageHue TeopeTMYECKMM aImaparoM, I03BOJISIIOIIMM  OCYLIECTBIATH
IIPEICTABJICHUE 3aJaHHOIO HATYpaJbHOI'O YHCIA B PA3jIUYHBIX CUCTEMax
CUMCIICHUS; BBIIOJHATH NPeoOpa3oBaHUS JIOTMUECKUX  BBIPAKEHHIA,
UCIIOJIb3YSl 3aKOHBI alreOpbl JIOTWKH; ONpEAENATh KpaT4alluil myTh BO
B3BELICHHOM rpade U KOJIMYECTBO IyTed MEXIy BepLIMHAMHU
OPUEHTHUPOBAHHOI'O ALIMKINYECKOro rpaga

YmMmern

2.1

YMeHue UCHoIb30BaTh KOMITBIOTEPHO-MAaTEMaTHUYECKHE MOJENH IS
aHajan3a OOBEKTOB M TMPOIIECCOB: (POPMYIHMPOBATH 1IE€Th MOJECTUPOBAHUS,
BBHITMIOJHATh aHAJHM3 PE3yJbTAaTOB, MOMYUYEHHBIX B XOJE€ MOJETHUPOBAHUS;
OLICHUBATh aJIEKBATHOCTH MOJIEIT MOJICTUPYEMOMY OOBEKTY HITH TPOLIECCY;
MPEJICTaBISTh PE3yNbTaThl MOJACTUPOBAHUS B HATIISITHOM BUJIE

2.2

YMmenue kimaccuuUUUpOBaTH OCHOBHBIE 3a/aud  aHalM3a JIaHHBIX
(mporHo3upoBaHue, KJ1acCU(pUKaLus, KJIACTEpU3aLHs, aHaIu3
OTKJIOHEHMI); MOHUMATh I10CJIEI0BATEIBbHOCT PEIICHUs 3a/lad aHalu3a
JaHHBIX: C60p MNEPBHUYHBIX JAHHBIX, OYHUCTKA W OLICHKA Ka4Y€CTBa JaHHBIX,
BbIOOp M (WIM) TIOCTPOGHHE MOJENH, Mpeodpa3oBaHHUE JIAHHBIX,
BU3yalin3alud JaHHBIX, HHTCPHOPCTALUA PE3YJIILTATOB

2.3

YMenue onpenensiTe HHPOPMaIMOHHBIN 00beM TEKCTOBBIX, TpaUIeCcKuX 1
3BYKOBBIX JIaHHBIX MPU 33JaHHBIX MapameTpax IUCKPETU3aluu. Y MEHUue
OTIPENIETISITh CPETHIOI0 CKOPOCTH TIEPe/Iauyl TAHHBIX, OLICHUBATh N3MECHECHHE
BpPEMEHH Tepeaadd Mpu H3MEHEHUH HHPOPMAITMOHHOTO 00beMa TaHHBIX U
XapaKTEePUCTUK KaHaJa CBSI3U

2.4

YMeHne CTpouTh KOJ, OOECIEeUMBAIOIINN HAMMEHBIIYI0 BO3MOXKHYIO
CPEIHIO0 JUTHHY COOOIIEHUS TIPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

VYMeHUe UCII0JIb30BaTh IIpu pCHICHUHA 3a1a4 CBOMCTBa HOSHHI/IOHHOﬁ 3altucu
YUCCII, aJITOPUTMBI IMOCTPOCHUA 3allMCU 4YHCJia B HOBI/II.IPIOHHOf/i CHCTEMCE




CUHUCIICHUA C 3aJaHHBIM OCHOBAHHMCM W IOCTPOCHHUA YHCJIA 10 CTPOKC,
coz[epmamel?l 3aIIMcCh 3TOro 4uciia B HOSI/IHI/IOHHOI‘/'I CHCTEME CUHMCIICHUSA C
3aIaHHBIM OCHOBAHUECM; YMCHHC BBIINIOJIHATH apI/I(I)MeTI/I‘-IeCKI/IC orncpanuru B
INO3UMIIMOHHBIX CUCTEMAaX CUHCIICHUA

2.6

VYMeHHe CTPOUTH JIOTMYECKOE BBIPDAKEHHWE B JU3BIOHKTUBHOM U
KOHBIOHKTHBHOW HOPMAaJIbHBIX (JOPMaX IO 3aJaHHON TaOJINIIEe UCTHHHOCTH;
UCCleoBaTh  00JIACTh ~ MCTUHHOCTH  BBICKA3bIBAHMS,  COJAEPIKAIIEro
IIEPEMEHHBIC; PEILATh HECIIOKHBIE JIOTUYECKUE YPABHEHUS

2.7

YMeHue pemath anropuTMHUECKUE 331a4H, CBSA3aHHbIE C aHAJIM30M I'padoB
(3a1a4u TOCTPOEHHUS ONTHUMAIBHOTO MYTH MEXAy BeplinHaMu rpada,
ONpeAeNeHUs] KOJIMYECTBA Ppa3IMYHBIX IYyTEH MEXIy BepIIMHAMU
OPUEHTUPOBAHHOTO ALUKINYECKOro rpada)

2.8

YMeHK€e UCIOIb30BaTh AE€PEBbs NP aHAIU3€ U IIOCTPOCHHUU KOIOB U UL
NpeCTaBICHUS apU(PMETUICCKUX BBIPAKESHHUH, IPH PEIICHUH 337a4 OUCKa
U COPTUPOBKH; YMEHHE CTPOUTH AEPEBO UIPHI IO 3aJaHHOMY aJIrOpUTMY;
pa3pabaTbIBaTh 1 00OCHOBBIBATH BHIUTPHIIIHYIO CTPATETHIO UTPHI

2.9

YMmenue AHAJIIM3UPOBATL  AJTOPUTMBI C  HCIIOJIB30BAHUCM Ta6JII/IH
TPaCCUPOBKU,; OIPCACIIATH 0e3 HCIOJIb30BaHMS KOMIIBIOTEPA PEC3YyJIbTAThI
BBITIOJTHCHHA HCCJIOKHBIX IMPOrpaMM, BKIIIOYAIOMIUX LUKIIbI, BETBJICHHUA U
IMOAIIPOrpaMMBI, IIPHU 3aJaHHBIX HCXOAHBIX JaHHBIX

2.10

YMeHue onpenensaTh CI0KHOCTh U3Y4aeMbIX B Kypce 0a30BBIX allTOPUTMOB
(cyMMUpOBaHUE 3JEMEHTOB MAacCHBa, COPTUPOBKA MAacCUBa, MepeOOpHbIE
QITOPUTMBI, JIBOMYHBIA TOWCK) W MPHUBOJUTH MPUMEPHI HECKOJIBKHX
AJTOPUTMOB Pa3HOU CIIOKHOCTH ISl PEUIEHUS OJTHOM 3aa4u

2.11

Biianenue yHUBEpCaIbHBIM SI36IKOM IPOTPAMMHPOBAHUS BBICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#), npencraBieHUsIMU O 0a30BBIX THIaX
JaHHBIX ¥ CTPYKTypax JaHHBIX; YMEHHE HCIOJIb30BaTh OCHOBHEIC
VOpPAaBISONME  KOHCTPYKIIMHM,  YMEHHE  OCYLIECTBIATH  aHAIU3
MPEUIOKEHHON IMTPOTPAMMEIL: OTIPECIIATh PE3YJIBTAThl PA0OTHI IPOTPAMMBI
NP 3a/laHHBIX UCXOAHBIX TaHHBIX; OINpPENeNsATh, NMPU KAKUX HCXOMHBIX
JAHHBIX BO3MOXKHO TIONYYCHHE YKA3aHHBIX pE3YJIbTaTOB; BBHISBIIATH
JTaHHbIE, KOTOPHIE MOTYT MPUBECTH K OMIHOKe B paboTe MpOrpaMMBI;
(bOopMyJIUPOBATH MPEITIOKEHUS TI0 YIIYUIICHUIO IPOTPAMMHOTO KOJa

2.12

YMeHue peanu30BbIBaTh Ha BBIODAHHOM  JUISI  H3YYEHHUS  sI3bIKe
nporpaMmupoBanus Bbicokoro ypoBHs (Ilackanb, Python, Java, C++, C#)
TUIIOBBIE AIITOPUTMBI 00pabOTKU YHCEN, YUCIOBBIX MOCIEI0BATENILHOCTEH
U MacCcHBOB: IMPEJCTAaBICHHE 4YHUCIAa B BHJIe Habopa MpPOCTHIX
COMHOXHTENEH; HaxoXXJIeHHe MaKCUMalbHOW (MHUHUMAaIbHOM) HUDPHI
HaTYpaJIbHOTO 4MCJIa, 3aIIMCAHHOIO B CHUCTEME CUUCIIEHHSI C OCHOBaHHEM,
HenpesblmaomuM  10;  BeluMciieHHe  OOOOILIEHHBIX  XapaKTEPUCTHUK
JJIIEMEHTOB MacCHMBa WJIM YHUCIOBOM IIOCJIEI0OBATENBHOCTH (CYyMMBI,
NPOU3BENECHUS  CPEIHEro  apu(PMeTHyecKoro, MHUHUMAJIbHOTO H
MaKCHMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA DJIEMEHTOB, YIOBJIETBOPSIOLINX
3aJJaHHOMY YCJIOBUIO); COPTHPOBKY 9JIEMEHTOB MAacCHBa; YMEHHE




UCIIOJIB30BaTh B IIpOrpaMMax JAaHHBIE pPa3JMYHbIX THUIIOB C Y4YETOM
OTpaHMYEHUN Ha JAMana3oH MX BO3MOXKHBIX 3HAUEHUH, NPUMEHSATh IpPU
pElIeHUN 3a7a4 CTPYKTYpbl JAaHHBIX (CIUCKH, CIOBapH, CTEKH, OYEpPEiH,
JIEpEeBbsl); MPUMEHITh CTaHAAPTHBIE U COOCTBEHHBIE MOJIPOrPaMMBbI IS
00pabOTKM YMCIIOBBIX JAHHBIX U CUMBOJBHBIX CTPOK; HCIIOJNB30BaTh MpPU
pa3paboTke mporpamm OMOJIMOTEKU MOANPOTPaMM; YMEHHUE HCIIOIb30BaTh
CPEJCTBA OTJIAJKH IPOTrPaMM B CpPEZIe IPOrPaMMHUPOBAHHUS

2.13

YMeHue  HCIOJIb30BaTh  AJIEKTPOHHBIE — TAaOMUIBI  JUIsL  aHAu3a,
MPEACTABICHUS UM 00paOOTKM JaHHBIX (BKJIOYAs BHIOOP ONTHMAIBHOTO
pelieHus, moAdop JIMHUM TPEHJA, PEUICHHE 3aJad MPOTHO3HPOBAHUS);
YMEHHE WCIIOJIb30BaTh TaOIWYHBIC (PENAIMOHHBIC) O0a3bl JaHHBIX |
CIIPaBOYHBIE CHCTEMBI

2.14

YMeHne OpraHu30BBIBaTh JUYHOE WH(POPMALMOHHOE IPOCTPAHCTBO C
UCIOJIb30BAaHUEM PA3JIMYHBIX CPEICTB LIM(PPOBBIX TEXHOJIOTUIL; TOHUMaHUE
BO3MOXKHOCTEHN LU(POBBIX CEPBUCOB I'OCYNAPCTBEHHBIX YCIIYT, IIUPPOBHIX
00pa30oBaTeNIbHBIX CEPBUCOB

Tabmuua 13.5

ITepeuens 351eMEHTOB copepkaHusl, TpoBepseMblx Ha EI'D
1o uHpopmaTuke

Kon

[TpoBepsieMblii AIEMEHT COJIep>KaHus

[{udpoast rpaMOTHOCTH

1.1

OcHOBHBIE TEHICHIIUN Pa3BUTHs KOMIIBIOTEPHBIX TeXHOJIOTUM. [Tapamiensable
BbIUKcIIeHMs. MHOromnpolieccopHble cucTeMbl. PacnipeneneHHbie
BBIYUCIUTENbHbIE CUCTEMBI U 00pab0TKa OOIBIINX JAHHBIX

1.2

[IpuHIIUIIBI TTIOCTPOCHMSI U allapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETeH.
Ceressie nnpotokoibl. Cets UHTEpHET. Anpecanus B cetu MHTepHeT. [IpoTokonsl
creka TCP/IP. Cucrema nmomeHHbIX MMeH. Pasgenenne IP-cetm Ha mojceTd ¢
ITOMOILIBIO MACOK IT0JIceTel

1.3

QaiinoBas cuctema. ITouck B ¢aitnoBoii cucteme. [IpuHIUNBI pasmelieHUs U
uMeHoBaHMsl (aiIoB B JoJroBpeMeHHON namsTh. 111abnoHb! 11 onvcanus rpyIi
daiinos

1.4

CKOpOCTB nepeaadun JaHHBIX. 3aBUCHMOCTD BpPEMCHU nepcaauu oT
I/IH(i)OpMaHI/IOHHOFO o0BeMa JAaHHBIX U XapaKTCPUCTUK KaHaJla CBA3U

1.5

[Mudpposanne nanupix. CUMMETpUYHbIE U HecUMMeTpuuHble mudpsl. ludps

npoctoil 3amensl. ludp Llesaps. Hlupp Buwxkenepa. Anroput™m muppoBaHUs
RSA

1.6

KO)]BI, IMO3BOJIAOIINEC O6H&py>KI/IBaTI) N UCIIPABJIATH OI]_II/I6KI/I, BO3HHKAIOOIUEC MIPHU
nepeaadyc naHnHbIX. Paccrosaue XaMMuUHTa. KOI[HpOBaHI/Ie C IIOBTOPCHUEM OHUTOB.




Kot XoMmMunra

Teopernueckne OCHOBBI HH()OPMATHKH

2.1

JBonuHoe  koaupoBaHue. PaBHOMEpHbBIE M HEPABHOMEPHBIE  KOJBI.
JlekoaupoBaHue COOOIIEHNH, 3aIMCAaHHBIX C IIOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycenosue ®ano. [locTpoeHHe OAHO3HAYHO NEKOJHUPYEMBIX KOJOB C IIOMOIIBIO
Jepesa

2.2

Teopernueckne NOAXOAbI K OLIEHKE KoiudecTBa HHGopMauuu. EIuHHLEI
U3MepeHusi KoiaudecTBa uHGpopManuu. AnpaBUTHBI IMOAXOJ K OICHKE
KosinyecTBa MH(pOpManuu. 3akoH aAJUTHBHOCTH uHpopmauuu. Dopmyna
Xapriu. Uadopmanus u BepostHocTs. Dopmyia [llenHona

23

Cucrembl cumcnenus. Pa3BepHyTas 3amuch LENbIX M JPOOHBIX 4YHCET B
IO3ULMOHHOM cucTeMe cuucieHus. CBOMCTBAa INO3ULMOHHOM 3alluCH 4HCIA:
KOJIMYECTBO IU(P B 3aMUCH, MPU3HAK JEITUMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
CUMCIEHUS. AJITOPUTM NIEPEBOJA LEJIOT0 YUCia U3 P-NYHON cHCTEMBI CUMCIICHHUS
B JICCATUYHYIO. AJITOPUTM TIepeBojia KOHEYHOH P-muHON npoOu B JECATUYHYIO.
ANTOpUTM INEepeBOa LEJIOr0 4Yuciaa M3 JECATUYHOM CUCTEMbI cuMcieHus B P-
nuHyto. IlepeBon KoHeuHOW necATUYHOM Jpobu B P-uunyro. J[Bomunas,
BOCBMEpPUYHAS U IIECTHAALIATEPUYHAs CUCTEMbI CUMCIIEHUS, CBA3b MEXKIY HUMH.
ApudmeTrnueckre onepanuy B NO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS

24

Tpoanas[ YPaBHOBCHICHHAA CUCTEMA CHHUCIICHH. I[BOH‘IHO-IIGC)ITI/ILIHZUI CHUCTEMA
CUMCIICHUA

2.5

Komupopanue tekcroB. Konmuposka ASCII. OgHobaliTHBIe KOaupoBKU. CTaHaapT
UNICODE. Komupoka UTF-8. Omnpenenenue uHPOPMAIMOHHOTO 0OBeMa
TEKCTOBBIX COOOIIIEHUI

2.6

KoaunpoBanue nzobOpakenuil. OnieHka HHPOPMAMOHHOTO o0beMa rpapuueckux
JTAHHBIX TIPU 33/IaHHBIX pPa3pelIeHud U TyOuHe KoAMpoBaHUs LiBeTa. L[BeToBbIE
MO/IEJIN.

KonupoBanue 3Byka. OnieHka nHGOPMaIMOHHOTO 00beéMa 3BYKOBBIX JIaHHBIX IPH
3aJaHHBIX YaCTOTC AUCKPCTU3AINU U PA3PAAHOCTH KOAUPOBAHUA

2.7

Anre6pa gnoruku. IloHsiTue BbICKa3bIBaHUS. BpIcka3bIBaTelbHbIE (OPMBI
(nmpenukatsl). KBaHTOpHI CyIIIECTBOBAHMS U BCEOOIIHOCTH.

Jlormueckue omnepauuu. Tabmuibl HCTUHHOCTU. Jlormdeckue BBIpaKEHMUS.
Jlornueckue ToxxaecTBa. Jlornyeckue onepannuy 1 onepanuy Haj MHOKECTBAMH.
3akoHbl anreOpbl JIOTUKU. OKBHUBAJIEHTHBIE MpeoOpa3oBaHUs JIOTHYECKHX
BbIpakeHUil. Jlornueckue ypaBHEHNs U CUCTEMBl YPaBHEHUH.

Jlornueckue (yHKUMK. 3aBUCUMOCTb KOJIHMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GYHKIHI OT KOJMYECTBA apryMEHTOB.

Kanonunueckue Gpopmbl JJIOTHUECKUX BBIPAKEHUN

2.8

COBCpHIeHHI)Ie JU3BIOHKTUBHBIC  KOHBIOHKTHUBHBIC HOPMAaJIbHBIC CbOpMBI,
AJITOPUTMBI UX MTOCTPOCHUS 110 Ta6J'II/II_IC HCTUHHOCTH

2.9

Jlornueckue dneMEHTHI B cocTaBe Kommbiotepa. Tpurrep. Cymmarop.
MHoropa3psiaseiii cymmarop. IloctpoeHne cxeM Ha JOTMYECKHX 3JIEMEHTAax I10




3aIaHHOMY JIOTUYCCKOMY BBIPAKCHHUIO. 3anmch JIOrIYeCKOro BBIPpAKCHUA 110
JIOTHYECKOH CXeMe

2.10

Monenu u wmopenupoBanue. llenmu wmoaenupoBaHus. AJEKBATHOCTb MOJENU
MoJenupyeMoMy 00BbeKTy Wi npoueccy. @opManuszanus NpUKIaIHbIX 3a/1a4.
[IpencraBienue pe3ynbTaToB MOACIUPOBAHUS B BUJE, YJOOHOM JJIsi BOCIPUSTUS
gyenoBekoM. ['paduueckoe npeacTaBieHUe TaHHBIX (CXEMBI, TAOIUIIBI, TPAdUKH).

2.11

[IpencraBineHne LeEnbIX YWCEN B MaMATH KoMIbloTepa. OrpaHMYEeHHOCTb
JMara3oHa 4Yucell IpU OrPaHUYEHHUM KOJudecTBa paspsanoB. llepenonnenue
pa3psiHOl ceTKU. be33HakoBbIe M 3HAKOBHIC IAHHBIC. 3HAKOBBIM OUT. JIBOMYHBIIA
JIOTIOJIHUTEIIBHBIN KOJI OTPULIATENIbHBIX YNCET.

[ToGutoBbie  jormueckue onepanuu. Jlormyeckwii, apudmMeTHUecKuii u
nukinuueckuit cnsurk. lludpoBanue ¢ mnomoipl0 MOOUTOBOM  omepanuu
"uckmoyatomee MJIA"

2.12

HpeI[CTaBJIeHI/Ie BCIICCTBCHHBIX YUCECJI B [TAMATHU KOMIIBIOTEPA. 3HaanHa$I qaCTb U
MMOPAA0K YMUCJIa. I[I/IaHaC%OH 3HAUYCHUH BCIICCTBCHHBIX YHUCCII. HpO6JICMBI XpaHCHUA
BCIICCTBCHHBLIX YHUCCII, CBA3AHHBIC C OI'PAHUYCHHUCM KOJIMYCCTBA PaA3PAd0B.
Brinonnenue onepaunﬁ C BCIICCTBCHHBIMHU YHMCJIaMH, HAKOIIJICHHUC OIIIOOK IIpu
BBIYHCIICHUAX

2.13

I'padsl. OcnoBHble moHATHA. Buasl rpados. Onmcanue rpadoB C MOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MAaTpHULl, CIUCKOB CMEXKHOCTU. Pemenue
QITOPUTMUYECKUX 3aJa4, CBA3aHHBIX C aHaIu30M TpadoB (MOCTpOEHUE
ONTUMAJILHOTO IYyTH MEXAYy BepUIMHAMU TIpada, OINpeneleHue KOJIUYecTBa
Pa3IUYHBIX yTEH MEX 1y BEPIIMHAMU OPUEHTUPOBAHHOTO AlIMKJIMYECKOTo Ipada)

2.14

HepeBwsi. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00Xxoma Jepesa.
[IpencraBienue apupmMeTHdecKuX BhIpaXXEHUN B Buie AepeBa. Vcronb3oBaHue
rpadoB U 1epeBbEB IPHU ONUCAHUHU OOBEKTOB U MPOIIECCOB OKPYIKAIOIIET0 MUpa

2.15

JluckpeTHble Urpbl IByX UTPOKOB ¢ MojHOW mH(popManueit. [loctpoenue nepesa
nepebopa BapUaHTOB, ONMCAHUE CTPAaTeTMUd UIPhl B TabIU4HOM (opme.
BpMrpsIHbeIe ¥ NPOUTPHIIIHBIE TO3ULIHNA. BBINTPBIIHBIE CTPATETHH

2.16

CpencTBa HCKYCCTBEHHOI'O MHTEIIEKTa. VAeHTUHKAIMS U TOMCK U300pakeHuil,
pacno3HaBaHue M. lcronb3oBaHWe METOAOB MCKYCCTBEHHOI'O MHTEJUIEKTA B
oOyuyaromux cucremax. Vcrnonbp3oBaHne METO0B UCKYCCTBEHHOI'O HHTEIIEKTA B
pobotorexunuke. MHTepHeT Beuieil. Heliponnble cetn

ANTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

dopmanusanus MOHATHS anroputma. MammHa ThIOpHHIa Kak yHUBEpCalbHas
MOJIEJIb BBIYUCIICHUI

3.2

OrneHka CIIO)KHOCTH BblUMCIEHU. Bpems paboTsl M 00bEeM HCHOIB3YyEMOM
namsiTH, HX 3aBUCUMOCTb OT pa3Mepa MCXOJHbIX JaHHbIX. OleHka
ACUMITOTUYECKOW CIIO)KHOCTH alTOPUTMOB. AJITOPUTMBI  TIOJUHOMUAIBHOU
cnoxHoctu. [lepebopuble anroputmbl. [lpumepsl pa3nMUYHBIX aNTOPUTMOB
pelIeHus OHOM 3a/1a4, KOTOPbIE UMEIOT Pa3INYHYI0 CI0KHOCTh
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OmnpeneneHue BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEHMIINX aJrOPUTMOB
YIPABIEHUS HCHOJHUTEIIMA M BBIYMCIUTENBHBIX ANrOpuUTMOB. OmpenencHue
UCXOJHBIX JJAHHBIX, [IPY KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3yIbTaT

3.4

AnropuT™Mbl 00pa0OTKM HATypajlbHBIX YHCEI, 3alMCAaHHBIX B TO3UIIMOHHBIX
CUCTeMaxX CYHUCJICHHA: pa30MeHHe 3amucH 4YHcia Ha OTHeNIbHbIe LUPHL,
HaXOXXJCHWE CYMMbl W TPOU3BEINCHHS IHU(p, HAXOXKICHHE MaKCHUMAaIbHOM
(MUHUMAJIBEHOM ) T PHI.

[IpencraBnenue umucia B BUAE HaOOpa IPOCTBIX COMHOMKHUTENEW. AJNTrOpUTM
OBICTPOro BO3Be/IeHUs B cTeneHb. [I0MCK MPOCTHIX YKCeN B 3a1aHHOM JIMAaIa30He
C TIOMOIIBIO anropuT™a "periero IparocdeHa’

3.5

MHoropa3psHble IeJble YUCia, 3a1a49i JTMHHON apuMeTuKn

3.6

SA3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl maHHBIX:
LEJIOYHCIICHHbIC, BEUICCTBECHHBIC, CHMBOJIbHBIC, JIOTUYECKUE. BeTBieHus.
Cnoxnsie ycnoBus. Llukisl ¢ ycnoBuem. LIUKIbI 110 IEpeMEeHHOM.

OO0paboTka JaHHBIX, XpaHSmUXcs B (aiax. TekCToBble W ABOMYHBIE (hailiibl.
QaiinoBele mepeMeHHbIe ((aiioBble ykazarenu). Utenue u3 Qaiina. 3anuch B
dariin.

Pa36uenue 3amaun Ha momzagauu. [loamporpammbl (mpoueaypsl U (QDYHKIIHH).
Hcnonp30BaHue CTaHIAPTHON OMOIMOTEKH S3bIKA TPOTPAMMHUPOBAHUS

3.7

Pexypcusi. PexkypcuBHble mporenypsl u (yHkuuu. Mcmonbp3oBaHue cTeka Aiis
OpraHu3aIMi PEKYPCUBHBIX BHI30BOB

3.8

Uucnennple MeTonbl. TOYHOE W MPHONMIKEHHOE pelIieHus 3agadu. YucieHHoe
pellleHre ypaBHEHHMI C MOMOIIbI0 Mojadopa mapaMeTpa. UYuciieHHbIE METOMAbI
pelleHHs ypaBHEHMH: MeToja 1epedopa, METOJA IOJOBUHHOTO JIEJICHUS.
[TpubnukeHHOe BBIYMCIEHUE JIMH KpUBBIX. Bhrumcienue momaznei ¢uryp c
MOMOIIbIO YHUCIEHHBIX METOJIOB (METOJ MPSIMOYTOJIBHUKOB, METOJ Tparenuil).
[Touck makcumMyma (MUHUMyMa) QYHKLIMHM OJHOW TEPEeMEHHOW MEeTO0JIOM
ITOJIOBUHHOTO JI€JICHUS

3.9

OOpaboTka  CHUMBOJBHBIX  JaHHbIX.  BcTpoeHHble — QyHKIUM  SI3bIKa
pOTrpaMMHUPOBAHUS ISl 00pabOTKM CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: IOJICYET KOJIMYECTBA TIOSBICHHI CHMBOJIa B CTPOKE,
pa3bueHue CTPOKM Ha cJOoBa IO MPOOENbHBIM CHMBOJIAM, TOUCK IOJCTPOKH
BHYTPU JAHHOM CTPOKHM, 3aMEHA HaWJICHHOW MOACTPOKHA Ha JIPYTYIO CTPOKY.
['eneparust Bcex CIOB B HEKOTOPOM alipaBUTE, YAOBIETBOPSIOUINX 3aJaHHBIM
orpannveHusiM. [Ipeobpa3zoBaHue Unciia B CHMBOJIBHYIO CTPOKY B 00paTHO

3.10

MaccuBel ¥ IIOCJIEOOBATEIILHOCTH  4YHCENI. BrruncieHne  000OIIEHHBIX
XapaKTEPUCTUK JIEMEHTOB MACCHBA UJIU YMCIOBOM MOCIEI0BATENLHOCTH (CyMMBI,
MIPOU3BENICHUS, CPETHETO apUPMETHIECKOTO, MUHUMAIHPHOTO U MaKCUMAaJIbHOTO
DIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, yJIOBJIETBOPSIONINX 33JJaHHOMY YCIIOBHIO).
JluHelHbIN TIOMCK 3aJaHHOTO 3HAYEHHS B MAacCUBE. AJITOPUTMBI PabOTHI ¢
AJIEMEHTaMU MacCuBa C OJIHOKPAaTHBIM MPOCMOTpoM MaccuBa. CopTUpoOBKa
OJTHOMEPHOTO MaccuBa. [IpocThie METOBI COPTUPOBKHU (METOJI My3bIphKa, METO/T
BbIOOpA, COpTHpPOBKa BcTaBkamu). COpTUPOBKA CiAMsiHUEM. BBICTpasi COpTHpOBKa
MaccuBa (anroput™ QuickSort). JIBondHBIN TOMCK B OTCOPTHUPOBAHHOM MAacCHBE




3.11

JIByMepHbIe MacCUBBI (MAaTPHULIbI). ATTOPUTMBI 00paOOTKU IBYMEPHBIX MaCCHUBOB:
3all0JIHEHUE JBYMEPHOIO YKMCIIOBOI'O MAacCHBa IO 3aJaHHBIM IIpaBUjaM, IIOMCK
3JIEMEHTA B IBYMEPHOM MacCHUBE, BBIUMCIIEHUE MAKCUMYMa (MUHUMYMa) U CyMMBbI
3JIEMEHTOB JIByMEPHOI'O MACCUBA, EPECTAHOBKA CTPOK U CTOJIOLIOB JBYMEPHOTO
MaccHuBa

3.12

CrnoBapu (acconraTUBHBIE MACCHBBI, 0TOOpakeHus ). Xoam-rabuuisl. [loctpoenune
an(haBUTHO-9aCTOTHOTO CJIOBAPS IS 3a/JaHHOTO TEKCTa

3.13

Creku. AHaJW3 MPaBWIBHOCTH CKOOOYHOTO  BBIP@XKEHHUs. BblyncieHue
apuMETHUECKOTO BBIPAKCHHS, 3aIIMCAHHOTO B MocT(hUKCHON dopme. Ouepenu.
Hcnonp30BaHue ouepein Uit BpEMEHHOTO XPaHEHHS JaHHBIX

3.14

Anroputmbl Ha Tpadax. [locTpoeHMe MUHMMalIbHOIO OCTOBHOIO JepeBa
B3BCIICHHOTO CBSI3HOTO HEOPHEHTHUPOBAHHOTO Tpada. KommuecTBo pa3iamyuHBIX
nyTel Mexay BepIIMHAMU OPUEHTHPOBAHHOTO ALUKIMUYECKOro rpada. AJIroputm
JenkeTphl

3.15

HepeBps. Peanmusanus nepeBa ¢ IOMOLIBIO CCBUIOYHBIX CTPYKTYp. JlBOM4YHBIE
(Ounapubie) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOIO apu(METHUYECKOIO
BhIpakeHUs. PekypcuBHBIE anropuTMbl 00xona nepeBa. Vcnonb3oBaHue creka u
ouepeau i 00xo/a AepeBa

3.16

JuHaMu4yeckoe NMporpaMMHUpPOBAaHUE KaK METOJ PELICHUA 3a4a4 C COXpPaHECHUEM
IIPOMEXKYTOUHBIX PE3yJIbTATOB. 3aJauH, PEIIaeMble C IOMOILBIO JUHAMHUYECKOTO
IPOTrpaMMHUPOBAHUS: BBIUMCIIEHUE PEKYPCUBHBIX (DYHKIMM, MOACYET KOJUYECTBA
BAPUAHTOB, 33J1a4¥ ONITUMH3ALUN

3.17

[TonsitTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM IporpamMmupoBaHuu. OOBEKTHl U
kiaccel. CBoiicTBa U MeTo/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAJIM3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO MOIXOA.
WNuKancynsuus, HaciaeJoBaHue, MoJIuMoppU3M

HHupopmMalinoHHbIE TEXHOJIOTUN

4.1

Anamm3 jgaHHbIX. OCHOBHBIC 3aJlaydl aHalIW3a JAaHHBIX: IPOTHO3HPOBAHHE,
KIaccuduKanus, KilacTepusaius, aHanu3 oOTkiIoHeHHi. [locrmemoBarerbHOCTH
pelIeHHs 3a/1a4d aHalu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYNCTKA U OIICHKA
KauyecTBa JaHHBIX, BEIOOD U (MJIM) IOCTPOCHUE MOJIeNH, MpeoOpa3oBaHUe TaHHBIX,
BU3YaIM3aIusl JaHHBIX, HHTEPIPETAIs pe3yabTaToB. [IporpaMMHbBIE CpelicTBa U
WuTepHeT-cepBUCH st 00pabOTKU U MPEACTaBIEHUS TaHHBIX. bosbIne faHHbIe.
MarmmunHoe o0ydeHne

4.2

AHanu3 JaHHBIX C TIOMOIIBIO 3JIEKTPOHHBIX Tabnul. BelunciieHue cymmbl,
cpeaHero  apudmernueckoro,  HaumOoJbIIEr0  (HAMMEHBIIEro)  3HAYCHHS
nuana3oHa. Beruucnenune koaduiMeHTa KOppeNsluH JBYX PSIOB JaHHBIX.
[Toctpoenue cronbuaThIX, JUHEWYAThIX W KPYroBbIX auarpamm. I[loctpoenue
rpaduxoB ¢pynkuuit. [logbop nuHUK TpeHAa, pelleHre 3aJa4 IPOrHO3UPOBAHMS.
Pemrenue 3a1a4 oNTUMHU3AIUH ¢ TOMOIIBIO SJIEKTPOHHBIX TaOIHIL

4.3

Huckpernszamusi 1Opd  MaTEMaTUYECKOM  MOJECIMPOBAHUM  HEMPEPBIBHBIX
mporeccoB. MonenupoBaHue JBIKEHHS. MojaenupoBaHue OHOJOTUYECKHUX




cucteM. Maremarnueckue MOJEIM B OKOHOMHKE. BbluuciauTenbHbie
JKCIepUMeHThl ¢ MojensimMu. OOpaboTka pe3ysbTaTOB 3KCIepuMeHTa. Meron
HAaMMEHbIINX KBaApaToB. OIIEHKA YHUCIOBBIX MapaMeTPOB MOJEIUPYEMbBIX
00BEKTOB M MpoleccoB. BoccTaHoBiIeHHE 3aBUCUMOCTEH IO pe3ysbTataM
IKCIIEPUMEHTA

4.4

BepostHOCTHBIE MOJEIH. Meronsl Momnte-Kapio. MMurannonHoe
MojenupoBaHue. CHCTEMbI MACCOBOTO 0OCITYKUBaHUS

4.5

Tabmuunble (penanuoHHbIC) 0a3bl JaHHBIX. Ta0muIa - mpecTaBIeHue CBEACHUN
00 omHoTHnHBIX oObekTax. Ilone, 3ammch. Kimrou taGmunpel. Pabora ¢ roTtoBoi
0a3oif gaHHbIX. 3anonHeHue 0a3bl JaHHbIX. [louck, copTHpoBKa U (QUIbTpaLus
JTAHHBIX. 3ampockl Ha BEIOOPKY NaHHBIX. 3alIPOCHI ¢ TapaMeTpamMu. Beruucinsembie
T0JISl B 3aIpOCaXx.

MHuorortabnuuneie 0a3bl JaHHBIX. THIBI CBA3el MexIy Tabnunamu. BremHuit
kitou. LlemoctHOCTh 0a3bl TaHHBIX. 3alIPOCHl K MHOTOTAO0IMYHBIM 06a3aM JTaHHBIX

4.6

TekctoBblii mpoueccop. CpeactBa MOUMCKa W aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypHUpOBaHHbIE TEKCTOBbIE TOKYMEHTbI. CHOCKH, OTJIaBJICHHE.
[TpaBuiia HUTHPOBAHKS UCTOYHUKOB U 0(OpMIICHHS OMOINOrpadMuecKuX CChUIOK
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