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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma no uHpopMaTuke (yriryOoa€HHBIA YPOBEHB) HA YPOBHE CPEIHETO
obmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHHW K pe3yJbTaTam
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOMIETO
obpazoBanusi, npencraBieHHbix B PI'OC COO, a takxke ¢enepanbHON paboueit
IPOrPaMMBbI BOCITUTAHHS.

[Tporpamma o uHGOpMaTHKE TAET IPECTABICHHE O IENsIX, 00IIeH CTpaTernu
o0y4eHus1, BOCTIUTAHUS B PA3BUTHSI 00yUaIONINXCS CPEACTBAMH Y4EeOHOTO ITpeIMeTa
«Uudopmartukay Ha yrIyONIEHHOM YpOBHE, YCTaHABIMBAET 00s3aTEIbHOE
IpEeIMETHOE COJepKaHUe, MPETyCMAaTPUBAET €ro CTPYKTYPHUPOBAHUE 0 pa3zesiaMm
U TeMaM Kypca, ONpeAelsieT pacupeelieHue ero mo kiaccaM (rojgamM HU3ydeHHs ),
Na€T MpPUMEPHOE paclpesesieHue Y4YeOHbIX YacoB MO TEMaTHUYECKUM pa3JesaM
Kypca ¥ pEeKOMEHIyemMylo (IPHUMEpHYI0) TOCIEAOBATEIBHOCTh MX HM3YUYEHHUS C
y4€TOM MEXIIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JOTHKH Y4eOHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

[TporpamMma 1o nH(pOpPMATHKE ONpPEAEIIAeT KOJIUUECTBEHHbIE U KaUeCTBEHHBIE
XapaKTEPUCTUKN y4eOHOro MaTepuaia JUisl KaXJI0To rojia U3yuyeHus, B TOM YHUCIIE
JUISL COEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHAA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOydaronuxcs, BCEPOCCUHCKUX MIPOBEPOYHBIX pabor,
roCy/1lapCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no undopmaruke siBiasercs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YUYEOHBIX NpOrpaMM U Y4EOHUKOB,
MOYPOYHOI0 MJIAHUPOBAHUS Kypca YUUTENIEM.

HNudopmaTtuka B cpegHem oOieM o0pa30BaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAYyYHOW JUCHUIUIMHBI, HW3y4Yaroei
3aKOHOMEPHOCTH MPOTEKAaHUS U BO3MOKHOCTH aBTOMAaTHU3allMd UHPOPMAIIMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE =~ 005IacTM  TpuUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
nHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COIUANBHYIO chepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HMHPOPMATHKH ©  HUH(DOPMAIMOHHOU
NESITEIIbHOCTH.

Kypc unbopmaTtuku ajis ypoBHS CpelHEro oO0I1ero oOpa3oBaHHs SBISETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalOmUXcsl B 00JacTh
UHPOPMATUKA U WH(DOPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha CoJIep)KaHue Kypca WH()OPMATHUKUA YPOBHS OCHOBHOTO OOIIET0 0Opa3oBaHHS U
ONBIT  TOCTOSIHHOTO  TNPUMEHEHUS  MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPEeTalni0 U 0000IIeHNe
3TOTO OTIBITA.

Pesynbprarel  yrimyOnéHHOTO YpOBHS HM3ydeHHs yd4eOHOro mpeaMmera
«upopmaTrKka» OpUEHTHPOBAHBI HA TOJIYYCHHE KOMIETEHTHOCTEH st



nocyenytoneln npodecCHoHaIbHON ESITEIbHOCTH KAk B paMKax JaHHOU
MPEIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0acTsax. OHU BKIIFOYAIOT B CeOS:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSl JaHHasi MpeAMeTHas 00JacTh, pAaclo3HaBaHUE COOTBETCTBYIOIIUX WM
MPU3HAKOB M B3aMMOCBSI3€H, ClIOCOOHOCTH JJEMOHCTPUPOBAThH PA3IUUHbBIC TTOAXO/IbI
K U3YUYECHUIO SIBICHU, XapaKTEPHBIX JJI1 U3y4aeMOi IpeAMETHOM 00JacTu;

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

HaJu4yue TPEACTaBICHUM O JaHHOW IpeAMETHOM 00JIacTH Kak IIEJIOCTHOU
TeopuH (COBOKYITHOCTH TEOPHIi), OCHOBHBIX CBS3SIX CO CMEKHBIMH OOJIACTSIMU
3HAHUM.

B pamkax yrinyO0na€HHOTO ypoBHSI u3yueHUs MH(OpMATHKUA 00ecreuynBaeTCs
[eJICHANPABJICHHAs] TIOJITOTOBKA OOYYaroOIIMXcsl K MPOJIOJDKEHUI0 00pa3oBaHUsS B
OpraHu3alnusax  OpodeccuoHadbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBS3aHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMalMOHHAs 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTHUU, MOOWIIbHBIE CHUCTEMbl W CETH, OOJIbIIIME JlaHHBIE U
MalIuHHOE OO0Yy4YeHHUE, TPOMBINIJICHHBI WHTEPHET BEIICH, WUCKYCCTBEHHBIN
WHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAaHTOBbBIC
TEXHOJIOTUU, CHUCTEMbI PaCIpe/eIEHHOTO peecTpa, TEXHOJOTMU BHUPTYyaJbHOU U
JIOIIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHasi 1enb u3yueHus yudeOHoro mnpenmera «WHdpopmatuka» Ha
yriyOJEHHOM ypOBHE CpelHero oOmiero oOpa3oBaHus — OOECIeUEeHHE
JaTbHEUIIEeT0 Pa3BUTUS WH(MOPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocs, ero
TOTOBHOCTH K JKM3HU B YCJIOBUSIX pa3BUBAIOLIErocs HHHOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTalolIeil KOHKYPEHUMU Ha phIHKE Tpylaa. B CBA3M ¢ 3TUM H3ydyeHUE
unpopmatuku B 10—11 kimaccax goMKHO 00€CTICUUTD:

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

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AJITOPUTMHUYECKOTO MBIIIJICHUS;

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

cOPMHPOBAHHOCTh  MPEJCTABICHUNW O  BIUSHUU  WHGOPMAIIMOHHBIX
TEXHOJIOTWI Ha KHW3Hb 4YeJOBEKa B OOIIECTBE, IMOHUMAHWE COIMAIBHOTO,
AKOHOMMYECKOTO, TMOJIUTHYECKOT0, KYJIbTYpPHOIO, HOPUIUYECKOr0, MPHUPOIHOTO,



HPrOHOMHUYECKOTO,  MEIWLUMHCKOTO U  (PU3HOJOTHMYECKOTO0  KOHTEKCTOB
WH()OPMAITMOHHBIX TEXHOJIOTHH;

MPUHATHE MPABOBBIX U TUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3/IAHUE M MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOCTpaHEeHHE HH(OpMAIUY;

CO3/IaHHE YCIIOBUH Ui Pa3BUTHS HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCJIEI0OBATENLCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMK OOYYarOIUXCS K
CaMOpPa3BUTHIO.

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

Pasznen «Lu¢gpoBasi rpamMoTHOCTB» IIOCBSAIIEH BOIPOCAM YCTPOWCTBA
KOMIBIOTEPOB M JAPYTUX JJIEMEHTOB LHU(PPOBOTO  OKPYKEHHsS, BKIOYas
KOMIIBIOTEPHBIE CETH, UCIOJIb30BaHUIO CPE/ICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetd UHTepHET M UCHOJIB30BAHUIO WHTEPHET-CEPBHUCOB, HHGOPMAIIMOHHON
0€30MacHOCTH.

Paznen «Teopernueckue OCHOBbI HH(POPMATHKW» BKIIOYAET B ce0s
MOHATUMHBIMA anmapaT WHPOPMATUKH, BOMPOCHl KOJAMPOBAHUS UH(POpMAIUH,
u3MepeHus MHGOPMAIIMOHHOTO O0BbEMaA JaHHBIX, OCHOBBI QJIre€Opbl JIOTUKH U
KOMIIBIOTEPHOI'0 MOJIEIIUPOBAHHUS.

Pasznen «Aaropurmsl M NPOrpaMMHPOBAHHME)» HAIPABICH HA PAa3BUTHE
QITOPUTMHYECKOTO MBILUICHUS, pa3padOTKy aJITOPUTMOB U OLIEHKY MX CJI0KHOCTH,
dbopMHpOBaHUE HABBIKOB pEaIM3allMU MPOrPaMM Ha SI3bIKaX MPOrpaMMUPOBAHUS
BBICOKOI'0 YPOBHS.

Paznen «MH(popMaumMoOHHBbIE  TEXHOJOIMM»  IOCBAIIEH  BOIIPOCAM
MPUMEHEHUS WH(OPMAIIMOHHBIX TEXHOJIOTHH, pealM30BaHHBIX B MPUKIATHBIX
IIPOTPAMMHBIX ITPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJE B 3aJa4ax aHaIU3a
JTAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W DJEKTPOHHBIX TAOMUIl NJisi pPEeIIeHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénHoMm nanee coaepxanHuu ydyeOHoro npeamera «ubopmaTukay
KYPCUBOM BBIJI€JICHBI JOMIOTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOAT B 0053aTEIbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBITb MPEIJIOKEHBI JIJISI U3YUEHUS OTAEIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOITUMCH.

YrnyOn€éHHpld  ypOBEHb U3Y4YEHUST WH(POPMATUKH PEKOMEHAYETCS s
TEXHOJIOTUYECKOr0  MpOQuisi, OPUEHTUPOBAHHOIO HA  HMHXEHEPHYIO W
nHpOpMaIIMOHHYIO Cc(epbl JeATeNbHOCTH. YTIyOJEHHBIM YPOBEHb H3yUYEHUS
nH(OpMaTHKU 00ECIIEYNBACT: MOATOTOBKY OOYYaIOIINXCsl, OPUEHTHPOBAHHBIX Ha
CHEIUATbHOCTY B 00JAaCTH WHOOPMAIMOHHBIX TEXHOJOTUA U WHKCHEPHBIC
CIICLIMAJIbHOCTH, Y4YaCTHE B IIPOEKTHOM M MCCIIEIOBATEIbCKOU JEITEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPAaBICHUSIMU OTpacid HMHGOPMAIIMOHHO-



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

[TocnemoBaTeTbHOCTh M3Y4YEHHUS TEM B TIpeleiaX OJHOTO roaa oOyueHus
MOXET OBITh M3MEHEHAa MO YCMOTPEHHIO YUUTENS IIPU TOJATOTOBKE paboueit
IIPOTPaMMBbI U IOYPOYHOT'O IJIAHUPOBAHUSL.

OO1ee ynCiIo YacoB, pEKOMEHA0OBAHHBIX ISl U3YYeHUS MHPOPMATHKU — 272
yaca: B 10 ximacce — 136 yacoB (4 4aca B Heneno), B 11 kimacce — 136 vacoB (4 gaca
B HEJICITIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Hugposast rpaMOTHOCTH

TpeGoBaHus TEXHUKK 0€30MAaCHOCTU ¥ TUTHEHBI IPU paboTe ¢ KOMITbIOTEPAMHU
U IPYTUMH KOMIIOHEHTaMH LIUPPOBOTO OKPY>KEHHUS.

[TpuHIUTIBI paOOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTvBHasi, MOCTOSHHAs M JOJATOBpeMEHHas mnamsATb. OOMEH JaHHBIMH C
oMONIbI0 IKUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMOi 1OCTYN K MTaMsITH.

OCHOBHBIE ~ TEHACHUMHU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapannenbHble BIYUCIeHUs. MHOrONponeccopHbie CucTeMbl. CyIiepKOMIBIOTEPBI.
PacnipenenéHnble BBIUUCIUTEIBHBIE CUCTEMBI M 00pabOTKa OOJBLIMX JaHHBIX.
MoOuibHbIE TH(PPOBBIE YCTPOMCTBA U UX POJIb B KOMMYyHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpoIIepbl. POOOTH3MpOBaHHBIE IPOU3BOACTBA.

[TporpamMmMHOe oOecrieueHre KOMIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IPOrpaMMHOro o0ecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieyeHuss MOOWIBHBIX yCTpoMcTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMMmHoe obOecriedeHue. OrmnepariOHHbIE CHCTEMBI. Y TUIIUTBHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W = JEUMHCTALULALUSA  IPOrPAMMHOIO
o0ecrneueHusl.

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

[TporpamMmmMHoe obecrieuenue. JInieH3upoBaHUE MPOrPAMMHOI0 0OeCIIeUEHU I
U IUPpoBBIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCIIEUEHHE.
KoMMepueckoe 1 HEKOMMEPUYECKOEe UCII0JIb30BaHUE MPOTPAMMHOI0 00€CTIeUeHUs U
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickonn ®denepanuu 3a HENPABOMEPHOE MCIOJb30BAHUE MPOTPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHLIMIIBI TOCTPOECHUS U AIIIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. IIpoToK0IIBI
creka TCP/IP. CucremMa 1OMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha mojcetm ¢ moMouipl0 mMacok mnoxacerei. CereBoe
aagMuHuACcTpupoBaHue. [loydeHne JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka HamuuMsi CBA3M € y3JIoM ceTu. OmnpenerneHue MaplipyTa JBHKECHUS
MTaKETOB.

Bunet  npestenbHoctn B cetu  UutepHer. CepBucel  HMHTepHeTa.
['eonndpopmarmonHbie cucTeMbl. ['€0J0KallMOHHBIE CEPBUCHI PEaIbHOTO BPEMEHHU



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

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCIyrd. COLMANBHBIE CETH —
OpraHu3aiys KOJUIEKTUBHOTO B3aUMOJECUCTBUS U oOMeHa aaHHbIMU. CeTeBoii
ATUKET: MpaBWiia MOBeleHUs B KubOepmpocrpaHcTBe. [Ipobinema momiMHHOCTH
nosyueHHOM nHpopmanuu. OTKpBITEIE 00pa30BaTENbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJorui. OO1ue mpoodieMbl 3alUThl
uHdopmaluu 1 “HPopMaluoHHOM Oe3omacHocTu. CpecTBa 3aUThl HHDOpMAITUU
B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMaTU3UPOBAHHBIX HH(POPMAIIMOHHBIX
cucremax. [IpaBoBoe obecneueHre nHGOPMAITMOHHON OE30TTaCHOCTH.

[IpenoTBpanieHue  HECAHKIHMOHHPOBAHHOTO  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 3anmTa apxusa.

[udpoBanne naHHbiXx. CUMMETPUYHBIE W HECUMMETPUYHBIE IIHQPBHIL.
[udper npoctoit 3amensl. [ludp [ezaps. [udp Buxenepa. Anroputm
mdposanusi RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanueie U 3HaHus. MHpopManmoHHble MPOLECCHl B MPUPO/IE,
TEXHHUKE U OOILECTBE.

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

JIBomuHoe KoaupoBaHHe. PaBHOMEpHblE U  HEpPaBHOMEpPHBIE  KOBI.
JlexonupoBaHHe COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IIOMOILBIO
nepeBa. EnMHUIIBI U3MEpEeHHs KonuecTBa HHPopMauuu. AndaBUTHBIA MOAXOA K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumucinenus. Pa3BépHyTas 3amuch LENbIX U APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoWCTBa MNO3UIIMOHHOW 3alUCH  YuUCa:
KOJIMYECTBO IU(p B 3alMCH, IPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepPeBOAA 1IEJIO0Tr0 yucia u3 P-U4HON CUCTEMBI CUMCIICHUS B
JECATUYHYI0. AJNTOPUTM MepeBOJa KOHEUHOM P-u4HON npoOu B JAECATHUYHYIO.
ANTOpUTM IepeBOAA LEJIOr0 YNCIA U3 IECITUYHON CUCTEMBI CUUCIICHMS B P-M4HYIO.
[TepeBoa KOHEUHOM necsITHYHON MpoOu B P-nunyto. /[BomuHasi, BocbMepu4Has u
HIECTHA/IIATEpPUYHAS. CUCTEMbI CUHUCIICHHS, CBSA3b MEXKIY HUMHU. ApuUpMETHUECKHE



omepaluyu B MO3UIUOHHBIX CHCTEMax CUMCIeHUs. TpouyHas ypaBHOBEILICHHAs
CUCTEMA CUHCIICHUA. [[BONUHO-AECATUUHAS CUCTEMA CUUCIICHUS.

KoaupoBanue texctoB. KommpoBka ASCII. OnnoOGalTHBIE KOTUPOBKH.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue uUHPOPMAIHOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  uzoOpaxkenuit. OueHka  uHQOpMALMOHHOTO  00BEMa
rpaU4IeCKuX MaHHBIX MMPHU 3aJIaHHBIX pa3perieHUuH U TITyOnHEe KOIUPOBaHUS I[BETA.
[IBetoBbie Monenu. BektopHoe komupoBaHue. Dopmartbl rpaduyeckux (aityios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

Konupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IPU 33JaHHBIX YaCTOTE AUCKPETU3ALNH U Pa3psSAHOCTH KOJUPOBAHUS.

Anrebpa noruku. IloHsiTHEe BBICKa3bIBaHMS. BhICKaspiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI Cy111€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauUIbl MCTUHHOCTH. Jlornueckue BBIpaXKEHUSI.
Jlornueckne Tto)kaecTtBa. Jl0Ka3aTEnbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanyy U onepaluy HaJl MHOKECTBAMHU.

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

Jlornyeckue ¢GyHKUIUUA. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOJIMYEeCTBa apryMeHTOB. [10IHbBIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jlormueckux  BbIpakeHHil.  CoBEpILIEHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBIC HOpPMaJbHbIE (OPMBI, QJITOPUTMBI HX
MOCTPOEHUS TIO TAOJIUIE UICTHHHOCTH.

Jlornueckue »3ieMeHTBI B cocTaBe KomibioTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKUX AJIEMEHTax IO
3aJITaHHOMY JIOTHYECKOMY BBIPQXKEHHIO. 3alKCh JIOTMYECKOTO BBIPAXKEHUS 10
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YHCEN B MHaMATH KoMIbioTepa. OrpaHUYEHHOCTH
Jana3oHa 4Yucel MpU OrpPaHUYEHHH KOJudecTBa pas3psaoB. [lepenosHenue
pa3psiHON ceTKU. be33HakoBbIe W 3HAKOBBIC JaHHBbIC. 3HAKOBBIM OUT. J[BOMUHBIN
JOTIOJTHUTENBHBINA KOJI OTPULATEIBHBIX YHCEIL.

[TobutoBbie norumdeckue omnepanuu. Jlornyeckuii, apupMeTUUECKH W
nukimyeckuii  capuru.  [lludpoBanue ¢ moMompbIO MOOUTOBOW — OmEparuu
«uckmoyaroniee NI .

[IpencraBneHre BEHIECTBEHHBIX YHUCEI B NMaMATH KOMIbIOTEpa. 3Hayamnas
4acTh W MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omnepanuil ¢ BEIIECTBEHHBIMH YHUCJIAMH, HAKOIUJICHUE
OIKOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPaAMMHPOBaHUE

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

Otamnbl penieHUs 3a4ad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpencTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismus u HHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

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

SA3pik  mporpammupoBanust (Python, Java, C++, C#). Tumbl naHHBIX:
LIEJI0YMCIIEHHbBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, JJornueckue. BerBnenus. CnoxHble
ycnoBus. Lluknel ¢ ycimoBueM. Lluknsl 1o nepemMeHHOR. B3aummo3aMeHsIeMOCTb
pa3iMyHBIX BUJIOB I1UKIOB. HMHBapumanTt mukna. CocraBleHHE LHMKIA C
UCITO0JIb30BAaHUEM 3apaHee ONpeeIEHHOr0 MHBApHAHTA LIMKJIA.

JloxymeHTHpOoBanue nporpamm. Mcrnons3oBanne kommeHTapues. [loaroroska
OMHCAHMS MPOrPaMMbl U UHCTPYKLIMH JIJISl TIOJIb30BATEIIS.

Anroput™Mbl 00paOOTKM HATypaJIbHBIX YHCEJ, 3alMCAHHBIX B MO3ULMOHHBIX
CUCTEMax CYMCIICHUS: pa30uMeHue 3alucu 4Hcia Ha OTAENbHbIE IUQPBHI,
HaXOXXJEHUE CYMMbl U TpOU3BeIAEHUS UU(Dp, HAXOKACHUE MaKCUMAIbHON
(MUHUMAaNBHOW) UG PHI.

HaxoxaeHue Bcex NMpOCTBIX YMCEN B 3aJlaHHOM Juaria3oHe. [IpencraBinenue
quciia B BUJIe HA0Opa MPOCThIX COMHOKUTENEH. ANTOpUTM ObICTPOrO BO3BE/ICHUS B
CTEICHb.

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

Pa36uenue 3amaun Ha mom3anayu. [loamporpamMmel (porieypsl U (YHKITUR).
Pexypcus. PexypcuBnbie 00bekThl ((pakransl). PekypcuBHBIE Mpolenypbl U
¢bynkunu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIApTHOW OMOIMOTEKH A3bIKA MPOrpaMMHUPOBAHUS.
[TopkatoueHne  OMOIMOTEK  MOANPOrpaMM  CTOPOHHUX  MPOU3BOAMUTEINIECH.
MoaynpHBIA IPUHIAII HOCTPOECHUS POTPAMM.

Uucnennsie MeToibl. TouHOE U MPpUOTMHKEHHOE pelieHus 3a1aun. YuciaeHHbie
METO/Ibl pEUICHUs! YpaBHEHUU: METoJ mNepedopa, METOJl MOJOBUHHOTO JIEJCHUS.
[TpubnmxEHHOE BBIUMCICHHUE JIMH KPUBBIX. Bhruucienue miomaned guryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MNPSAMOYTOJIbHUKOB, METOJ Tpameuui).
[Touck wmakcumyma (MHUHMMyMa) (YHKIMM OJHOM TMEPEMEHHON METOJ0M
IIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CUMBOJIBHBIX JaHHbIX. BcTpoeHHble  (QYyHKIMU  sI3bIKa
MIPOTPAMMHUPOBAHUS 1T 00PaObOTKH CUMBOJIBHBIX CTPOK. AJNTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSIBJIEHUN CHMBOJIa B CTPOKE,
pazOueHne CTPOKHU Ha CJI0Ba MO MPOOETbHBIM CUMBOJIaM, TOMCK MOJICTPOKH BHYTpU
JTAHHOW CTPOKH, 3aME€Ha HallJICHHOW MOICTPOKH Ha JPYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOpOM andaBuTe, YIOBIECTBOPSIONIMX 3aJaHHBIM OTPAHUUYCHUSIM.
[Tpeobpa3zoBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJCHUS, CPEHEro apu(hMEeTUYEeCKOro, MUHUMAILHOTO M MaKCHUMAaJIbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33laHHOMY YCIOBHIO).
JInHeWHbIN MMONCK 33TaHHOTO 3HAYEHHS B MACCHUBE.

CopTtupoBka 0lHOMEPHOTO MaccuBa. [IpocTeie METOABI COPTUPOBKU (METO[
ny3bIpbKa, METOJ BbIOOpa, COpPTUpPOBKAa BCTaBKaMu). COPTHPOBKA CIHMSHHUEM.
beictpas coptupoBka MaccuBa (aaroputMm QuickSort). J[BoMYHBI MOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIByMepHble MaccuBBI (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOIO MACCHBA 110 3a/IaHHBIM IIPABWIIAM,
IIOUCK 3JIEMEHTA B JByMEPHOM MAaCCUBE, BBIUMCIIEHHE MakcUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, MEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexkcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpapun u rpammatukud. CpeacTBa MOMCKA U aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanume  cruieil.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas palboTa ¢ JIOKYMEHTaMH.
HHCTpyMEHTBI pEeLieH3UpOBaHUS B TEKCTOBBIX Iporeccopax. O0iayHble CepBUCHL.
HenoBas nepenucka. Pedepart. [IpaBuna mutupoBaHusi HICTOYHUKOB U 0OPMIICHUS
oubmmorpaduueckux ccpuiok. OdopmiieHUe CrUcKa JUTepaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTAa. TEeXHWYECKHME CpelACTBa BBOJA TEKCTA.
Creunanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHUS MATEMAaTUYECKUX TEKCTOB.

AHanmu3 naHHbIX. OCHOBHBIE 3a/lauyd aHAJIM3a JAHHBIX: NPOTHO3HPOBAHUE,
KJacCUpUKalus, KiacTepusalus, aHaiu3 oTkiIoHeHuil. IlocnegoBarenbHOCTH
pelieHus 3aja4 aHalu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHue JaHHBIX,
BHU3YyaJIM3alisl JAaHHBIX, HHTEpIIpETals pe3yiabTaToB. [Iporpammueie cpencrtBa u
MHTEPHET-CEPBUCHI JUIsl 00pabOTKH U Mpe/CTaBIeHUs JaHHBIX. bombline naHHbIE.
Marinnnoe o0yuyenue. HTeNIeKTyanbHblii aHaIU3 TaHHBIX.



AHanmM3 MaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TAaOIUIl. BBIYHMCIIEHHE CyMMBI,
CpeIHEro apu(PpMETHUECKOTr0, HanOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS IUara30Ha.
Breruncnenne koad¢uimeHTa KOppesiuu ABYX psAaoB AaHHBIX. [locTpoenue
CTOJIOYATHIX, JMHEHYAThIX W KPYroBbix mguarpamm. Iloctpoenue rpadukos
bynkuumii. [Togbop MuHUK TpeHa, pelieHrue 3a1a4 TPOrHO3UPOBAHMUS.

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 3aa4 onTUMHU3aIUU C TOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

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

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

CkopocTh TIepefaud JaHHBIX. 3aBUCHMOCTb BPEMEHM IEpeAadyd OT
UH(OPMAITMOHHOTO O00BhEMA JAHHBIX U XapaKTEPUCTUK KaHaia CBs3U. [IpuunHbI
BO3HMKHOBEHHUSl OWIMOOK TMpu meperade JaHHbIX. Kozbl, mno3BoJstONINE
oOHapy’>KMBaTh W HUCIPABJIATh OIIMOKH, BO3HUKAIOUIME NPHU Meperaye JAaHHbIX.
Paccrosinne Xsmmunra. KogupoBanue ¢ noBropeHuem 0utoB. Koasl XsaMMHuHTra.

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

Mogenu u monenupoBanue. Llens mogenupoBanusi. COOTBETCTBUE MOJIEIU
MOJEIIUPYEMOMY OOBEKTY WJIM MpOIEecCy, Led MojaenupoBanus. Gopmanuzanus
MIPUKJIAIHBIX 3a/]1a4.

[TpencraBieHue pe3ynbTaTOB MOJCIUPOBAHMS B BHUAE, YIOOHOM MJis
BOCIIPUATHS YeJOBEKOM. I 'paduueckoe npeacTaBiIeHUe JaHHBIX (CXEMbl, TAOJHIIbI,
rpadukn).

I'padbl. OcHoBHBIE MOHATHS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXHOCTH. Pemenune
AITOPUTMUYECKUX 3aj]a4, CBSA3aHHBIX C aHaiu3oM TIpadoB (MOCTpoeHUE
ONTUMAJIBHOTO TMYTH MEXIy BepiimHamMu rpada, OmpeleieHue KOoJUYecTBa
Pa3IMYHBIX yTeH MEXy BEPIIMHAMHA OPUEHTUPOBAHHOIO allMKINYECKOIo rpada).

HepeBbs. bunapnoe aepeBo. [epeBbs moucka. CriocoObl 00Xolia JaepeBa.
[IpencraBnenne apudpMeTUUECKUX BBHIPAKEHUM B BHJE AepeBa. JIMCKpETHBIE UTPhI
JIBYX UTPOKOB C MoJHOM nHpopManueid. [loctpoenne nepesa nepedopa 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, CamooOyuatoruecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX MIpax. Mcmosnb3oBaHue METOIOB
UCKYCCTBEHHOTO MHTEJUIEKTa B OOydYarommx cucreMax. Vcmoiabp3oBaHHe METOOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. HTepHer Bemeil. [lepcnexkTruBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTyaJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPaAaMMHPOBaHUE

dopmann3anys NOHATUS aroputMa. Mammuna TeroprHra Kak yHuBepcaabHas
Mozenb Beruucnenun. Tezuc YUépua—TwropuHra.

OrneHka CIOXHOCTU BbluMcIeHUH. BpeMs paboThl 1 00bEM HCIONB3yEeMOM
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHBbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM CIIO)KHOCTH  AJITOPUTMOB. AJITOPUTMBI  ITOJIMHOMHUAIBHOU
cinoxHocTH. [lepebopHbie anropuTMel. [IpuMepbl pa3nuyHbIX aJIrOPUTMOB PEILICHUS
OJITHOM 3a7a4M, KOTOPhIE UMEIOT PA3JINYHYIO CI0KHOCTD.

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

MHoropa3psaHbie Leble Yucia, 3aa4u JUIMHHOW apu(METHUKH.

CnoBapu  (accollMaTUBHBIE MACCHUBBI, OTOOpa)keHMs).  XdII-TaOJUIIBI.
[TocTpoenue andaBUTHO-4ACTOTHOIO CIOBApPS JJIs 33JaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOIO BbIpakeHUs. BwluncieHnue
apu(PpMETUIECKOTO BBIPAKECHHUS, 3aITUCAHHOTO B TOCTPUKCHOMN opMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BpEMEHHOIO XPAHEHHUSI TaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpHUEHTHpOoBaHHOro rpada. KomuyecTBo paziavuHbIX
nyTeld MeXay BEepIIMHAMU OPHUEHTHUPOBAHHOIO AlMKIMYECKOro rpada. Aaropurm
JIeHKCTpBL.

epeBbs. Peanuzanus 1epeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) naepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe alropuTMbl o0xona aepesa. Mcnonb3oBanue creka u
ouepenu s 00xoaa epeBa.

Jlunamuyeckoe MpOrpaMMUpPOBAHUE KaK METOJ  peLIeHUs 3aJad ¢
COXpaHEHUEM MPOMEKYTOUHBIX PE3yJbTAaTOB. 3aJayud, PEIIAEMbIe C MOMOIIbIO
JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCIICHHE PEKYPCUBHBIX (DYHKIIMA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHMHU3ALNN.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMupoBaHun. OOBEKTHI U
kjaccel. CBOMCTBa UM METONbI O00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.



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

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

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

NudopManuoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOr0  MOJEIUPOBAHUSA: ITOCTAaHOBKA
3ajlayu, pa3paboTka  MOJIeNM, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIEPUMEHT, aHAJIU3 PE3yJIbTATOB MOACIHUPOBAHUSI.

JuckpeTusanusi Tpud MaTEeMAaTHYECKOM MOJECIUPOBAHUU HENPEPBIBHBIX
npoiieccoB. MoienupoBanue IBxKeHus. MoienupoBaHue OMOJIOTMYECKUX CUCTEM.
MaremaTuyeckre MOJIeIM B HSKOHOMHKE. BBIUYMCIUTENbHBIE 3KCIEPUMEHTHI C
MOJIEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OlleHKa YHUCIOBBIX TMapaMETpOB MOJEIUPYEMBIX OOBEKTOB U  IPOIECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO pe3yJIbTaTaM 3KCIIEPUMEHTA.

Beposaraoctasie  momenu.  Mertoasl  Monte-Kapno.  MMwuTtanmonHoe
MozenupoBaHue. CUCTEMbI MACCOBOTO OOCTYKUBAHUS.

Tabnuunbie (pensioOHHBIC) O0a3bl JaHHBIX. Tabiuna — TMpeJCcTaBICHUE
cBeJeHu 00 ogHOTHMHHBIX OOBekTax. Ilone, 3ammch. Kmrou Tabmmmel. PabGora ¢
roToBOoil 0a30if naHHBIX. 3amojHeHue Oa3bl JaHHBIX. [loMck, copTUpoBKa WH
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JIaHHBIX. 3alpOCHI C MapaMeTpamu.
Brruncnsiembie mosisi B 3ampocax.

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

NuTeprer-npuiioxkenus. IIoHaTHE O CepBEPHON U KIIMEHTCKOM YaCTAX CaWTa.
TexHoNorust «KJIUEHT — CepBEp», €€ MOCTOMHCTBA U HeAoCTaTKU. OCHOBBI S3bIKa
HTML wu kackamnpix Ta0mui ctuwieit (CSS). Cuenapum Ha s3bike JavaScript.
dopmbl Ha BEO-CTpaHHUIIE.

Pasmenienne BeO-caiiToB. Ycimyra XocTuHTa. 3arpy3ka ¢aiioB Ha CailT.

BBon m300pakeHUi ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB U JPYTUX
ycTpoiicTB). I'paduueckuii pegakrop. Paspemenne. Kagpuposanue. Vcnpapienue
nepcnektuBbl. ['mcrorpamma. Koppekunss  ypoBHEW, KOppeKuus  IBETa.
ObecuBeunBaHue IBETHBIX u300paxeHuil. Perymsb. PabGora ¢ obGnactamu.
OUIBTPHL.



MHorocnoiiabie u3zo0paxenus. TekctoBbie cion. Macka cnos. Kanambi
Coxpanenue BbiaeneHHOW obnacTu. [loaroroBka miumocTpamuii 1yist BeO-calToB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnass rpaduka. IlpumutuBbl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpeneneHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonp3oBanue KOHTYpoB. Bekropusalius pacTpoBbIX H300paKeHHI.

[IpuHIUIIBI TOCTPOEHUS U PEIAKTUPOBAHMS TPEXMEPHBIX Moieniell. CeTOUHbIe
Mozaenu. Marepuanel. MopenupoBaHME MCTOYHUKOB oOcBeleHus. Kamepsl.
AnnutuBHble TexHoJ0ruM (3D-npunTepsl). [loHATHE O BUPTYaNbHON peanbHOCTH U
JIOTIOJIHEHHOM PEaJbHOCTH.



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

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcsi PyKOBOICTBOBAThCA CPOPMUPOBAHHON BHYTPEHHEH moO3UIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlUH, TO3UTHUBHBIX BHYTPEHHHX
yOXKIEHNN, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTH B IpOIlecce
peanu3aluMd  CpeACTBaMU  y4eOHOro TMpeAMeTa OCHOBHBIX  HaIlpaBJICHUI
BOCITUTATEILHOM JIEATETLHOCTH.

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

1) rpamxaaHCKOr0 BOCIIMTAHMS:

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00s13aHHOCTEH, yBaKECHUE 3aKOHA
U TIPaBOMOPSIKA, COOJIONEHHE OCHOBOTOJATAONIMX HOPM HH(POPMAITMOHHOTO
npaBa U HTHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIU3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMK TI0 COLMAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HaITMOHAIBHBIM MTPU3HAKaM B BUPTYAJIbHOM TIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIXKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYCHUSI HHOOPMATHKU KaK HAYKU
B YKU3HHM COBPEMEHHOI'0 00IIECTBA;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

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

5) pu3uUecKOro BOCIUTAHMS:

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



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

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMHPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BEITIOJTHATH TaKyIO ICSITCIIbHOCTS;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBAaHHEM U WH(DOPMAIMOHHBIMUA TEXHOJIOTHUSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccun u
peann30BBIBATH COOCTBEHHBIC KU3HECHHBIE TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa30BaHUI0O MU CaMOOOpPa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

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

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, MOCTHKCHHUSM HAyYHO-TEXHHUYECKOTO Iporpecca Hu
OOIIECTBEHHOH MPaKTHUKH, 32 CUET MIOHUMAHUS POJIH WH(OPMAITMOHHBIX PECYPCOB,
MH(OPMAITMOHHBIX TPOIECCOB U HUHOOPMAITMOHHBIX TEXHOJIOTHMM B YCIOBHAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

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

B nporiecce moCTHKEeHHS THYHOCTHBIX PE3YIbTAaTOB OCBOSHUS IIPOTPAMMBI 110
nH(popMaTHKE y OOyYaIOIINXCS COBEPIICHCTBYETCS IMOLMOHATBHBIM MHTEIUICKT,
Ipeanojarammii copMUPOBAHHOCTD:

CaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTUPOBATBCI K
AYMOITMOHAIEHBIM U3MEHEHHSAM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTpeMJIEHHE K JIOCTHKCHHUIO LIEeTU U
yCcrnexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOINICH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAIBLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBaTh €ro MPU OCYIIECTBICHHMH KOMMYHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CITOCOOHOCTH BHICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITHE HHTEPEC U pa3peIiaTh KOHPIHKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabraTte wu3ydenus HHGOPMATUKKM HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOydaromierocss OyayT copMuUpoOBaHbl MeTanpeaIMETHbIC
pEe3yJbTaThl, OTPAXKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX JEHUCTBHUSX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE JEUCTBUS, KOMMYHUKATHUBHbIC
yHUBEpCaIbHbIE Y4ueOHbIE JCUCTBUS, PETYJISTUBHBIE YHUBEpCAIbHBbIC Y4YeOHbBIC
JEeNUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiicCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OpPMyJIHpPOBaTh U aKTyaJIM3UpOBaTh  IpoOieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

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

ONPENENATh LEJN JACSITEIBHOCTH, 334aBaTh IapaMeTpbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaThiBaTh IUJIaH pEHIEHUs MpOoOJeMbl ¢ YYETOM aHAIM3a MMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCIIEACTBUM JAESATEIBHOCTH;

KOOPJIMHUPOBATH U BBIMIOIHITH pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYaAJIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJI€Th HABBIKAMH YUEOHO-UCCIEI0BATENbCKON U TPOESKTHOM IESITEIbHOCTH,
HaBBIKAMM  pa3peuieHus npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

OCYUIECTBJIATh PA3JIUYHbIE BHJbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTalHH, MpeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX M COLMAIBHBIX
IIPOEKTOB;

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

CTaBUTh M (OpMyIupoBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U AKU3HEHHBIX CUTYaLIUSX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3ajauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyYMEHTHI U1 J0Ka3aTeIbCTBAa CBOMX
YTBEPKIACHUIA, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHMs 3aJaud  pPe3yJIbTaThl,
KPUTHYECKH OLICHUBATh 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 U NPAKTHUUECKYIO 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAbl M PEIICHHUs,
CTaBUTh NMPOOJIEMBI U 331a4H, IOy CKAIOIIKE albTepHATUBHBIC PEILICHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOJTyYeHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIHO  OCYIIECTBJISITH ~ IOWCK,  aHallu3, CUCTEMaTU3alHul |
UHTEPIIPETALNIO HH()OPMALIUU PA3IUYHBIX BUAOB U (OPM IPEACTABICHNUS;

CO3/1aBaTh TEKCThl B pa3aMuHbIX (opmarax ¢ y4y€TOM Ha3HAYEHUS
uHpoOpMaMu U IEJEeBOM  ayJIUTOpPUH, BbBIOMpas ONTUMAIBHYIO  (OopMy
IPEICTABIICHUS U BU3yaJIU3al1U;

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

UCIIOJIb30BaTh  CpPEeACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STHYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e3011aCHOCTH;

BJQJIeTh ~ HAaBBIKAMH  pAClO3HABaHMS W 3alIUTHl  HWH(DOpMAIHH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBIE YHUBeEPCAJIbHbIE YueOHbIEe 1eiCTBUSA

1) oO61ienme:

OCYIIECTBIISATH KOMMYHHUKAIIMK BO BeeX chepax KU3HH;

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

BJIaJCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTH JHUAJIOT, YMCTh CMATYATDH KOHCI)J'II/IKTHBIG CUTYyalnu,



Pa3BEPHYTO W JIOTUYHO M3J1araTh CBOK TOYKY 3PEHHS C HCHOJIb30BAHHEM
A3BIKOBBIX CPEJACTB.

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,

MPUHUMATh  1E€JIM  COBMECTHOM  JEATECIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh JEUCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OIICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXKIOTO YIaCTHUKA KOMAHBI B OOIITHiIT
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPHIM;

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

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

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

1) camoopranu3amnus:

CaMOCTOATENIBHO OCYILECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3a/laul B 00pa30oBaTebHON
NEeATEIbHOCTH U AKU3HEHHBIX CUTYaLIUSX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
PECYypPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacumMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JienaTh OCO3HaAHHBIN BEIOODP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIMHA B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENBHON  peduieKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JEHCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX pPE3YyJbTaTOB H



OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PEIIEKCUU IS OLEHKHA CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATHh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ce0sl, MOHMUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIU3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

B npouecce u3yuenus kypca MHGOpPMATUKUA YIIIyOJIEHHOrO YpoBHS 6 10
Kaacce 00yJaromMMucs Oy 1yT JOCTUTHYTHI CIEIYIOIINE IPEIMETHBIE PE3YIIbTaThI:

BJIAJICHUE TPEACTABICHUSIMH O POJM MHGOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TMPUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIIUS,
«TH(POPMAIMOHHBIN MPOTIECCH, KCUCTEMAY, KKOMIIOHEHTHI CUCTEMbBD», «CHCTEMHBIT
b dexTy, «mHbOPMAIIMOHHAS] CUCTEMAaY, KCUCTEMa YIIPaBICHUSY;

BJIaJCHUE METOoJaMH Toucka uHbopmanuu B cetd HHTepHeT, ymeHue
KPUTHUYECKU OIIEHUBATh MH(OpMaIUIO, MOIyYEeHHYIO U3 ceTu HTepHeT;

yMEHHUE XapaKTepHW30BaTh OOJBIIHNE JaHHBIC, TPHUBOJIUTH TPUMEPHI
UCTOYHUKOB WX TIOJNY4YCHHWs] W  HANpaBJICHHUs  HCIOJIb30BaHUSA, YMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3a/Jaud aHaJW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccuduxanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
MIOCIIEZIOBATEIHLHOCTh PEIICHHUS 3a/1a4 aHAIN3a JaHHBIX: cOOp MEePBUYHBIX JAHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHne JAHHBIX, BU3YyAIH3aIlHsl TaHHBIX, HHTEPIPETAIUs pe3yIbTaToB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUNA Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIaJICHWE HaBBIKAMHU pPa0OTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMU TTPOTPAMMHOTO 00ECIIeUeHUS AJIs PEIICHHs YUeOHBIX 3a7a4 110 BEIOpaHHOMN
CeIMaIN3allnu;

HaJIMYKE MPECTABICHUN O KOMITBIOTEPHBIX CETSAX U UX POJU B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aUN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeir, 00 OOmMX NpUHIUIAX pa3paboTKu M (HYHKIMOHUPOBAHUS WHTEPHET-
MIPUIIOKEHUM;



MOHMMaHKE yrpo3 HH)OPMALIMOHHOW 0€30MaCHOCTH, UCIIOJIB30BaHNE METO/I0B
U CPEICTB MPOTHUBOACHCTBHUS ATHM Yrpo3aM, COONoaeHHEe Mep 0e30MacHOCTH,
IPEIOTBPALIAIONIMX HE3aKOHHOE paclpOCTpaHEHHE NEPCOHAIBHBIX JIaHHBIX,
coOto/ieHne TpeOOBaHUN TEXHUKU O€30MacHOCTH M TUTHEHBI MpU padboTe C
KOMITBIOTEPAMHU U APYTUMHU KOMIOHEHTaMH HHU(PPOBOTO OKPY>KEHHUS, TOHUMaHUE
MIPABOBBIX OCHOB HCIIOIH30BAaHUS KOMIIBIOTEPHBIX TPOrpaMMm, 0a3 JaHHBIX U paOOTHI
B cetu MHTEpHET;

MOHUMAHUE OCHOBHBIX TMPUHIMUIIOB JUCKPETU3ALMU PA3IUYHBIX BHUIOB
uHopMaIuU, YyMEHHUE ONpelNesiTh HMHPOPMALUOHHBIM OO0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPH 3aJlaHHBIX MapameTpax AUCKPETU3ALUU,
YMEHHE ONPEICNIATh CPETHIOI0 CKOPOCTh NMEPEAauu TaHHBIX, OLICHUBATh U3MEHEHHE
BpEMEHU TMepefayrl TpH HW3MEHEHHH WH(GOPMAIIMOHHOTO O0BhEMA MaHHBIX W
XapaKTepUCTUK KaHaja CBSI3H;

yMEHHUE HCIOIb30BaTh MPU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alUCH
YHCell, AITOPUTMA TOCTPOCHHUS 3aIIMCH YKCIa B TO3UIIMOHHON CHCTEME CUUCIICHUS
C 3a/laHHBIM OCHOBAaHHEM M IMOCTPOCHHS YHCJA 1O CTPOKE, COACpIKAIEH 3amuch
ATOTO YKCIIa B TO3UIIHOHHON CUCTEME CUHUCIICHHSI C 3aTaHHBIM OCHOBAaHUEM, YMEHUE
BBITIOJIHATH apU(PMETUUECKHE OTIepaIlii B TO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

yYMEHHUE BBINOJIHATH MPEoOpa30BaHUs JIOTUUECKUX BBIPAKECHUM, HCIIONB3YS
3aKOHBI ~ajareOpbl JIOTUKH, YMEHHE CTPOHWTH JIOTHYECKOE BBIPAXXKECHHE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHOM TabimIe
HUCTUHHOCTH, HCCJEN0BAaTh 00JIACTh MCTUHHOCTH BBICKA3bIBAHUS, COJEPKAIIErO
NepeMEHHbBIC, PEIIaTh HECIOXKHBIC JJOTHYECKUE YPABHEHHS 1 CUCTEMbl YPaBHEHUIA;

MOHMMaHuE O0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHboOpMaIuu (3aMUCh YKMCEN B MO3UIIMOHHON CHCTEME CUHMCIEHUS, HaXOKIECHHE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JHara3oHe, 00padoTka MHOTOPa3PsAHBIX IIENIbIX
YHCEeJI, AaHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTHX), AJITOPUTMOB TTOMCKA U COPTUPOBKH,
YMEHUE OMNpPEAeNATh CI0XHOCTh HM3Yy4aeMbIX B Kypce O0a30BBIX alTOPUTMOB
(cyMMupoBaHHE DJIEMEHTOB MacCHMBa, COPTHPOBKAa MaccHBa, MepeOOpHbIe
QITOPUTMBI, TBOMYHBIA TIOWCK) W TMPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
pa3HOM CIOKHOCTHU JJIsl PEIICHUs] OJTHOM 3a/1a4H;

BJIAJICHUE YHUBEPCAJIbHBIM S3BIKOM IMPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHussMH O 0a30BbIX THIAX JAHHBIX W
CTpYKTypax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC  YIIPABIISIONINE
KOHCTPYKIIMH, YMEHHE OCYIICCTBIATh aHajIN3 TMPEIJI0KEHHOW MPOrpaMMBbI:
OTIPEICISITh PE3YIBTATHl PA0OTHI MPOTPAMMBI MPHU 33JaHHBIX MCXOJIHBIX JTAHHBIX,
OTIPEJICNISITh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO TOJIYYCHHE YKa3aHHBIX
pE3yIbTaTOB, BBISABIATH JAHHBIE, KOTOPhIE MOTYT NMPHUBECTH K OMIMUOKE B padoTe
pOrpamMMbI, (HOPMYJIMPOBATH MPEIOKEHHUS 10 YIYUIIEHHIO MPOTPAMMHOTO KOJIa;



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

YMEHHUE UCTIOIb30BaTh AEKTPOHHbBIE TAOIUIIBI ISl aHATIU3a, IPEJICTABIICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBbI, CPEIHETO apu(PMETHUECKOTO,
HAauOOJIBIIIETO W HAWMEHBIIETO 3HAYCHHM, pEIICHUEe YpPaBHEHWU, BBIOOD
ONTUMAJIBHOTO  PEIIeHWs, TOoA00Op JWHUM  TPEHJA, peEIIeHWe  3aaad
MPOTHO3UPOBAHUS).

B mnponecce uzyuenus xypca MHGOpPMATHKU YriyOJI€HHOTO ypoBHS 6 11
Ki1acce o0y4arouuMucs Oy 1yT JOCTUTHYTHI CIEAYIOIIUE TPEAMETHBIC PE3YyJIbTAThI:

yMEHHE CTPOUTHh HEPABHOMEPHBIC KOMABI, JOMMYCKAIONIME OJHO3HAYHOE
JEKOUPOBaHUE COOOMmEeHnd (MpedUKCHBIC KOJbI), HCIOIh30BaTh MPOCTEHUINNE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATh OMIMOKU MPH Tepenaye
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIICHMSI TPH HW3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPHUHIIAITHI
pabOThI MPOCTHIX ANTOPUTMOB CXKATHS JAHHBIX;

yMEHHUE pellaTh alrOPUTMHUYCCKHUE 3a7a4d, CBA3aHHBIC C aHAIM30M rpadoB
(3371241 TOCTPOEHUSI ONITUMAJIBHOTO Iy TH MEXKy BepIIHaMu rpada, ornpeaeieHus
KOJMYECTBA pA3JIMYHBIX TyTeH MEXIy BEpUIMHAMU OPUEHTUPOBAHHOTO
AIUKIINYIECKOTO rpada), yMEHUE UCIIONh30BATh IEPEBbsS TP aHATN3E H TOCTPOSCHUHT
KOJIOB W JTSI TIPEJICTABIICHUS apu(PMETHUECKUX BBIPAKCHUH, TIPU PEIICHUU 3a]1a4
MOMCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI 1O 3a]aHHOMY aJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIITHYIO CTPATETHIO UTPHI;

yMEHUEe pa3pabaThiBaTh W pEaTUu30BbIBATH B BHJE MpOrpamMm 0a3oBbIe
QITOPUTMBI, YMEHHE HCIOJB30BaTh B MpOrpamMMax TaHHbBIE PA3JIMYHBIX THIIOB C
y4€TOM OTpPaHWYCHUNA Ha JUANa30oH WX BO3MOXKHBIX 3HAYCHHM, NMPUMEHSTH MPHU
pEIICHUH 33/1ay CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBAPH, CTEKH, OUYepeH, AEPEBbhs),
UCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIC ¥ COOCTBEHHBIC MOATPOTPAMMBI JJIT 00paOOTKH YUCITOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh NpH pa3paboTKe MporpamMm OHUOIHOTEKH
MOAMPOTPaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpelibl pa3padOTKH, YMEHHE UCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpelie MporpaMMHUPOBAHMS, YMEHHUE TOKYMEHTUPOBATH MPOTPAMMBI;

YMEHHE CO3aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMH CBEJICHUSMH O 0a3ax TaHHBIX, UX CTPYKTYpPE, CPEICTBaX
Co37aHusl M pabOThl C HUMH, YMEHUE HCIIOJIH30BATh TAOJWYHBIC (PENSIIIHOHHBIC)
0a3bl JaHHBIX (COCTABIATH 3aMpPOCHl B 0a3axX JaHHBIX, BHITIOJHATH COPTUPOBKY H
MOWCK 3amuced B 0a3ze JTaHHBIX, HAMOJHATH pa3paboTaHHyr0 0a3y JaHHBIX) U
CIIPABOYHBIC CHCTEMBI;



YMEHHUE HCIIOJIb30BaTh KOMIBIOTEPHO-MATEMATUIECKHE MOJISIN ISl aHAIIN3a
00BEKTOB U MPOIIECCOB: POPMYITHPOBATH IIEJIb MOACIUPOBAHUS, BBITIOTHATH AaHAIIN3
pe3yJIbTaTOB, IMOJYYCHHBIX B XOJE MOJCIUPOBAHUS, OIICHUBATH COOTBETCTBHE
MOJICTT MOJICTUPYEeMOMY OOBEKTYy WM TPOIECCy, MPEICTaBISITh pPe3yIbTaThl
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;

MOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH U OTpaHUYCHUS
NPUMEHEHHS TEXHOJIOTUH UCKYCCTBEHHOTO WHTEIUIEKTa B Pa3IMUYHBIX OOJIACTSIX,
HAJIMYME TPEJCTABICHUH O Kpyre peniaeMbIX 3aad MAallHHHOTO OOYYCHHUS
(pacnio3HaBaHMs, KIACCH(PHUKAIMU U MPOTHO3UPOBAHUS) HAIMYUE MPEIACTABICHHUMA
00  WCHOJB30BAaHWUM  HMHPOPMAIMOHHBIX  TEXHOJOTHA B Pa3IMYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Konrposbnusie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Paznea 1. lilndpoBasi rpaMOTHOCTH
11 Kommnsrorep - yHuBepcanbHOE YCTPOUCTBO 6
' 00pabOTKH JaHHBIX
1.2 [Tporpammuoe obecnieueHmne 6
1.3 KomnbroTepHsbie cetu
1.4 Nupopmannonnas 06e30macHOCTb 7 2
Hroro no pazneny 24
Pasnen 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
[IpencraBnenue nHGpoOpMaLnu B
2.1 per opvan 19 2
KOMIIBIOTEpE
2.2 OcHOBBI aNreOphl JOTUKU 14 1
23 Komnbrotepnas apudmernka 7 1
Hroro no pazneny 40
Pasnen 3. AnropuT™Mbl 1 IPOrpaMMHpPOBaHUe
3.1 BBenenue B nporpaMmmupoBaHue 16 0.5
3.2 BcniomorarenbHble aaropuTMbl 2
3.3 YuciaeHHble METOIEI 5
34 AnTOpuUTMBI 00PabOTKH CUMBOJIBHBIX 5 |

MaHHBIX




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




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne i/mn Konrpoubusie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. TeopeTuueckue 0CHOBBI MH()OPMATHKH
Nudopmanus u nabopMaimoHHbIE
1.1 Gopwar Qopwan 10 2.5
IIPOLIECCHI
1.2 MoaenupoBanue 8 2
Uroro no pazneny 18
Paznen 2. AaroputMbl 4 NpOrpaMMHpPOBaAHUE
2.1 DNeMEHTHI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHD 16 45
POrPaMMHUPOBAHUS
Uroro no pazaeny 50
Pa3zpnen 3. UndopmannoHHbIe TEXHOJIOTUHA
31 KoMnbroTepHo-MareMaTnaeckoe 2 )
) MOJICITHPOBAHHE
3.2 ba3bl naHHbBIX 10 4
33 Be0-caiitbl 14 4
34 KomnbsrotepHas rpaguka 3.5
3.5 3D-moaenupoBaHue 3
Hroro no pazneny 48




PesepBHOe Bpemst

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acos

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

TpeboBaHMs TEXHUKH OE€30MIaCHOCTH U
TUTHUEHBI NIPU paboTe C KOMIIbIOTEpPAMU U
JPYTUMHU KOMITOHEHTaMH [IU(PPOBOTO
OKpYKECHMS

[TpuHIUIIBI paOOTHI KOMITBIOTEPOB U
KOMIThIOTEPHBIX CUCTEM

OOMeH TaHHBIMHU C TTOMOIIBIO IITHH.

KoHTpoineps! BHEIIHUX YCTPOMCTB

ABTOMAaTHYECKOE BBIIIOJIHEHNE
IPOTPaMMBI ITPOIECCOPOM

OnepartuBHas, NOCTOSTHHAS U
JOJrOBpeMEHHast MaMATh. KoHTposiepbl
BHEIIHUX yCTpOMCTB. IIpsimoit noctyn k
aMATH

COBpCMeHHLIC KOMITIBFOTCPHBIC
TCXHOJIOTHH

[Iporpammuoe obecrnieueHue
KOMITBIOTCPOB, KOMIIBIOTCPHBIX CUCTEM U
MOOUJIBHBIX YCTPONCTB

CuctemMHOE MPOrpaMMHOE 00€CTICUCHHUE.
OnepalmoHHbIE CUCTEMBI




Yrunutel. [IpaiiBepsl yCTPOUCTB.

¢ [TapamnenpsHOE MPOrpaMMHUPOBAHHE

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

1 pa3MeIeHusl 1 UMEHOBaHUS (HaiiyIoB B
JoJIrToBpeMeHHOM mamsatu. [11aGinoHb! Ajis
onucaHus rpym (ailio
3akoHomaTenbcTBO Poccuiickoit

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

13 KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CerteBble MPOTOKOJIBI

14 Cetp UnTepHeT

15 Paznenenne IP-cetu Ha mmosceTu ¢
IMOMOILIBIO MAaCOK IIOJICETEH

16 CereBoe aIMUHUCTPUPOBAHHE
Buas! nestensHocTH B cety IHTEpHET.

17 Cepsucsl HTEpHETA. ['0CYy 1apcTBEHHBIE
AJIEKTPOHHBIE CEPBUCHI M YCIYTH

18 Nudopmanronnas 6e30macHOCTb

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 1o Teme
"[llndpoBanue naHHBIX"

25

26

Nudopmanus, 1aHHbIC ¥ 3HAHHSL.
HNHpopmanmoHHBIC IPOIIECCH B IPUPO/IEL,
TEXHHKE U OOIIECTBE

HenpepbiBHBIE 1 TUCKPETHBIE BETMYHHBI
u curtaiabsl. HeoO0xoanumocThb
JTUCKpeTHU3auu nHhopmaIi,
MpEeIHAa3HAYEHHOMW JIJISl XpAHEHUS,
nepenauu u o0paboTKU B IUPPOBIX
CHCTEMax

27

JIBonuHoe kogupoBaHue. PaBHoMepHBIe
Y HEPAaBHOMEPHBIE KOJIBL.
JlexoaupoBaHue COOOIICHHH,
3aIlIMCAaHHBIX C ITIOMOIIIBHO
HEPAaBHOMEPHBIX KOJIOB

28

29

VYcenosue @ano. Iloctpoenue
OJTHO3HAYHO JICKOJAUPYEMBIX KOJIOB C
nomoInpko aepesa. ['pad Amn. A. Mapkosa
Enunuts u3smMepeHust KoJauyecTBa
uHpopManuu. AnpaBUTHBIA TOIXOI K
OLIEHKE KOJIMYeCTBa UH(OpMAIIH




30

CucreMbl CUACIIEHUS

IlepeBo uncesn U3 OHOM CUCTEMBI

31 CUMCIICHUS B IPYTYIO
JIBonuHas1, BOCbMEpUYHAs U

32 HIECTHAALIATEPUYHAS CUCTEMBI
CUMCJICHUS, CBSI3b MEXy HUMU
JIBonuHas, BOCbMEpUYHAs U

33 HIECTHAAIATEPUYHAsL CUCTEMBI
CUMCIICHUS, CBSI3b MEXy HUMU
JIBonuHas, BOCbMEpUYHAs U

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

15 Apudmernueckue onepanum B
MO3UIMOHHBIX CUCTEMAX CUUCIICHUS

16 TpounuHas ypaBHOBELIEHHAs CUCTEMA
CUMCIICHUS

37 JIBoMUHO-/IECATUYHAS CUCTEMA
CUMCIICHUS

38 KoaupoBanue TekcToB

39 PactpoBoe koaupoBanue n3o0paxeHui
[IpakTuyeckas pabora o Teme

40 "Jluckperusanus rpapuueckoit
uHpopmanun"
[IBeToBbIe MOEnU. BexTopHoe

41 KoaupoBanue. @opmarsl (aiiios.

Tpéxmepnas rpaduka. @pakraabHas
rpaduka




42

43

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

[IpakTuyeckas pabora o Teme

" JluckpeTrusanus 3ByKOBOU
uHpopmanun"

44

45

OcHOBBI aJIredphl JOTUKU

Jlornueckue oneparuu. TaOaubl
HCTUHHOCTH

46

Jlornueckue BolpaxeHnus. Jloruueckue
TOKJeCTBa. [[0Kka3aTenbCTBO JTOrMYECKUX
TOKIECTB C TOMOIIbIO TaOIUI]
UCTUHHOCTH

47

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

48

49

Jlormueckme OoIrcpanru 1 onepanri HazqQ
MHOXECTBaMU

Jlormueckue OIcpanru U onepan Haq
MHOXXECTBaMU

50

3aKoHbI anreOpbl JOTHKH.
OKBHUBaJICHTHbIE TPe0OPa30BaHUS
JIOTMYECKUX BBIPaKEHHH

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
JU3BbIOHKTUBHbBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, AJITOPUTMBI UX
HOCTPOCHMS 10 TabJIMIle UCTUHHOCTH

54

Jlorndeckue 3JIEMEHTBI B COCTaBE
KOMIThIOTEpa

55

56

Tpurrep. Cymmarop. MHoropa3psiaHbIi
CyMMarop

[TocTpoeHne cxeM Ha JIOTUYECKUX
3JIEMEHTaXx. 3alkCh JOTUYECKOTO
BBIPKEHMS 110 JIOTUYECKON CXeMe

57

MI/IKPOCXGMI)I U TEXHOJIOI'Us UX
IMPpONU3BOACTBA

58

HpCJICTaBJ'IeHI/Ie IEJIbIX YHUCEII B IIaMATH
KOMIIBIOTEPA. OFpaHI/I‘-IeHHOCTI)
JIMana3oHa YMCcell Py OrPaHNYEHUN
KoJu4ecTBa paspsaos. [lepenonnenue
pa3psIAHON CETKU

59

be33HakoBbIe U 3HAKOBBIC JJAHHBIE.
3HaKoBbIN OUT. [[BOMUHBIIH
JIOTTOJTHUTEIbHBIA KOJI OTPULIATEIIBHBIX
qucen




[ToOuTOBBIC TOTUYECKHE OTIEPALIUH.

60 Jlornueckwii, apudmeTrnaeckuit u
LUKIMYECKUH CABUTU

61 HIudpoBaHue ¢ TOMOLILIO TOOUTOBOM
onepauuu «uckmoyvaromee MJIN»

62 [IpencraBienue u XxpaHeHHE B HaMSITH
KOMITbIOTEPA BELIECTBEHHBIX YHCET
Boimonnenue oneparnuii ¢

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

64 «/3yueHue nopaspsiiHOro MalllmiHHOTO
IPEeCTaBICHUS LEJIbIX U BEIIECTBEHHbBIX
qHuCcem

65 AHaiIu3 alropuTMOB
Oransl peleHns 3a/1a4 Ha KOMIIBIOTEPE.

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

67 U MHTEPIIPETAIUS IPOrPaMM.
BupTtyanbHble MallIuHBI.
WuTerpupoBanHas cpena pa3paboTKH

68 Meroas! OTJIaIKK MPOrpaMM

69 Turbl nepeMeHHbIX B S3bIKE
IPOrPaMMHUPOBAHHUS

70 O0paboTka 1ebIX Yncen

71 O06paboTka BEIIeCTBEHHBIX YUCET

72 Cryualinble U IICEBAOCTyYaliHbIE Yncia




73

BerBnenus. CnoxHele yclioBus

74 [{ukinsl ¢ ycmoBueM
ukJibl MO NEPEMEHHOM.

75 B3anMo3aMeHseMOCTh pa3IMYHbIX BUIO0B
[IUKJIOB

76 O0paboTka HaTypaTbHBIX YUCEIl C
MCIIOJIb30BAHUEM IIMKJIOB
HaxoxaeHnue Bcex MpoCThIX YUCEI B

77 3ajaHHOM Jrara3one [IpakTudeckas
pabota o Teme «Pemienue 3aaau 0.3
METOJIOM Iiepedopar»

78 NuBapuanT nukna

79 JlokyMeHTHupOBaHKE IPOrpaMm

20 O0paboTka JaHHBIX, XPAHSIIUXCS B
daiinax

81 PaszOunenne 3a1aun Ha moa3amgadyu
Hcnonp3oBanue CTaHIApTHON

%) OMOJIMOTEKH SI3BIKA TTPOTPAMMHUPOBAHHS.
[Toaxmnrouenne 6MOIMOTEK MOANIPOTPAMM
CTOPOHHUX IPOU3BOJIUTENEH

23 [Moamporpammsl (IpotieTyphl 1
GyHKIHN)

%4 [Toamporpammsl (IpotieTyphl 1
bYHKITIH)

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

26 Pekypcusi. PexypcuBHbIe 00BEKTHI

(dpaxTansl). PekypcuBHBIE IPOLIETYPHI




¢ynkuuu. Mcnonp3oBaHue creka s
OpraHHU3alUH PEKYPCUBHBIX BHI30BOB

[IpakTuyeckas pabora 1o Teme

87 " "
PexypcuBHBIE TOAPOTPAMMBI

28 Moy ibHBIN TPUHIUI TOCTPOEHUS
nporpamMmm

89 UYucneHHble METOIbI

90 [TpakTrueckas paboTa 1o Teme
«HucneHHoe penieHue ypaBHEHUN

o1 Hcnonp30BaHne AUCKPETU3ALINU B
BBIUMCIUTENBHBIX 3a]ja4ax
[IpakTuyeckas pabora 1o Teme

92 «ITpubnuxEHHOE BIUKCICHUE JJTUH
KPUBBIX U TUIOMIaAeH puryp»

93 [IpakTuueckas pabora no teme «Ilonck
MakcuMyma (MUHUMYyMa) QyHKIHN
O06paboTka CHMBOJIBHBIX JTAHHBIX.

94 AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: MOJCUYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE
ANropuT™MBbI 00pabOTKH CUMBOJIBHBIX

95 CTPOK: pa30MeHre CTPOKH Ha CJI0Ba O
IpoOeIbHBIM CHMBOJIAM
AnropuT™MbI 00pabOTKH CUMBOJIBHBIX

96 CTPOK: IOMCK ITOACTPOKH BHYTPHU JAHHOU

CTPOKH; 3aMEHA HaWJICHHOW MOJICTPOKHU
Ha JIPYTyIO0 CTPOKY




97

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

98

99

100

I'enepanus cioB B 3alaHHOM andaBuTe

MaccuBBI ¥ IMOCIEI0BATENLHOCTHA YUCE.
[TpakTrdeckas padoTa 1o Teme
"3amonmuenne 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

[IpakTuueckas pabora no teme "Ilonck
MHUHUMAIBHOTO (MaKCUMAITLHOTO)
dJIEMEHTA B YMCJIOBOM Maccuse"

CopTupoBKa 0JHOMEPHOIO MAaCCUBA.
ITpocThie METOIBI COPTUPOBKH.
[IpakTuyeckas pabora 1o Teme
"[IpocTslie METOBI COPTUPOBKH MaccuBa'

CoprupoBka cnusiHueM. beictpas
COPTHPOBKA MaccHBa (aJIrOPUTM
QuickSort). Ilpaktuueckas pabora 1o
teme "beicTpast copTupoBka maccupa'

JIBOMYHBII MOMCK B OTCOPTUPOBAHHOM
maccuBe. [IpakTnyeckas pabora mo reme
" JIBOMYHBINA MOUCK"

0.5

0.5

0.5

106

JIByMepHBIE MacCHBBI (MATPHIIbI)




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 ¢ MaTeMaTUYECKUMHU 1 1
dbopmynamu"

112 HHCcTpyMEHTHI peLieH3upOBaHUs 1

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

114 pabota ¢ nokymentamu. [IpakTuyeckas 1 0.5
pabota no Teme "KosnexktuBHas padota ¢
JOKyMeHTaMu"

115 AmHnanu3 nansbiX. bonbime qanHbe 1

116 MainHHOEe 00yueHue 1

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

118 JIAHHBIX C TIOMOIIBIO ANEKTPOHHBIX 1 1
Tadm"
[Toctpoenue rpadukoB QyHKIHIA.
[TpakTrueckas paboTa 1o Teme

119 "HarnanHoe npencraBieHne pe3ybTaToB | 0.5

CTaTHUCTUYECKOM 00pabOTKH TaHHBIX B
BUJIEC IMarpaMM CpPeICTBaMH 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
YpaBHEHUI C TIOMOIIBIO MoA00pa
napameTpa"
OnTumu3anus Kak MoMCcK HauIy4dIlero
pELICHU B 3a/laHHBIX YCIOBUSIX.

122 [IpakTuyeckas pabora o Teme 1 0.5
"Pemienue 3a1a4 ONTUMUBALIH 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 PeszepBHOe Bpemst 1

131 PesepBHOE Bpems 1

132 PeszepBHOe Bpemst 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

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypoka Bcero Kontpoaensie — Ipakruveckue fllsyllemm :)lﬁ[()l;l;OBaTeJILHLIe
padoThI padoThI pecypeni
KonuyectBo napopMannu 1
AJNTOPUTMBI CKaTUSI TAHHBIX 1
Anroput™m Xaddmana 1
[IpakTuyeckas pabora o Teme "CixaTre
4 JIAaHHBIX C MIOMOUIBIO AITOPUTMA 1 1
Xaddpmana"
5 Anroputm LZW 1
AJNTOPUTMBI CKATHSI TAHHBIX C MIOTEPSIMHU.
6 [TpakTuyeckas pabdora no teme "CxaTne | 0.5
JaHHBIX ¢ notepsmu (anroputmel JPEG, ’
MP3)"
CkopocTh nepeaaun JaHHbIX 1
ITomexoycTONYMBBIE KOABI 1
9 [IpakTuyeckas pabora Mo Teme ) 1
"[TomexoycroiturBbie KOabI"
Cuctembl. KOMITOHEHTHI CHCTEMBI U UX
10 B3auMoeiicTBue. CucteMHbiid 3 PexT. |
VYnpasieHue Kak HUHPOPMaITMOHHBIN
nporuecc. OOpaTHas CBI3b
11 Mogenu u MoaeIupoBaHue 1
12 I'padmsr 1
13 Pemenue 3amau ¢ momorsto rpadoB 1




14

HepeBbs

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

16 BBIUTPBIIIHON CTPATEruu B UTPE C TTOJTHOU
nHpopmanuen"

17 CpencTBa HCKYCCTBEHHOT'O MHTEIIEKTA

13 [TpakTrueckas pabota no teme "Cpezacraa
HCKYCCTBEHHOT'O UHTEJIJIEKTa"
dopmanuzaiys TOHITHS AITOPUTMA.

19 Mammmnna TelopuHTa Kak yHUBepcalbHas
Mojieb BeruuciaeHu. Tesuc Uepua—
Teropunra
[IpakTuyeckas pabora o Teme

20 "CocraBieHue MpOCTOM MPOrpaMMBbl JIJIs
MamuHbl TeropuHra"

21 Mammuna [locTa

22 Hopmanehsie anropudmel MapkoBa
AJNTOPUTMUYECKH HEPA3PEITUMbIE

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

24 CloXHOCTh BBIYUCIICHUI
[Touck npocThIX Yucen B 3aJaHHOM

25 JIMara3oHe ¢ MOMOIIbIO AITOpUTMa
«pernietro IparocheHar

%6 [TpakTrueckas padota mo teme "llonck

IIPOCTBIX YMCEN B 3alaHHOM Jluana3zoHe"




27

MHoropa3psHble LeNble Yncia, 3a1a4u
JUINHHOU apu(METUKH

28

29

30

31

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

CrnoBapu (accolMaTUBHBIC MACCUBBI,
OoTOOpaXkeHHs ). X3MI-TaOJIUIIBI.
[TocTpoenwne andaBUTHO-YACTOTHOTO
CJIOBaps IS 33/IaHHOTO TEKCTa

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

AHanu3 TeKkcTa Ha eCTECTBEHHOM SI3BIKE.
Brigenenue nocnenoBaTeIbHOCTEH 110
mrabiaony. PerynspHsie BeIpaKeHHs.
YacToTHBIN aHaIN3

32

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

33

34

35

Crexu. AHanu3 NPaBUIBHOCTU
CKOOOYHOT'O BBIPAXKEHUS

Berunciienue apupmMeTnaeckoro
BBIPA)KCHUSI, 3aIMCAaHHOTO B
noctukcHon hopme

[IpakTuyeckas pabora o Teme
"Bprunciienue apupmMeTuaeckoro
BBIPa)KEHUSI, 3a[IMCAaHHOTO 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
CCBUJIOYHBIX CTPYKTYp. J[BonuHbIE
(bunapheie) nepesbs. [locTpoenue nepena
JUTSI 32JTAaHHOTO apu(PMETHIECKOTO
BBIPAKCHUS

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

PekypcuBHBIC anropuT™Mbl 00X0/1a JAepeBa.
Vcrionp30BaHue cTEKa ¥ OUEPEIH IS
o0xoja repeBa

41

PekypcuBHBIE alrOpUTMBI 00X0/1a JepeBa.
VMcronp30BaHue cTEKa M OUEPEIH IS
o0xoja repeBa

42

Anroputmsl Ha rpadax. [Toctpoenue
MUHUMAaJIBHOT'O OCTOBHOTO JIepeBa
B3BEIIEHHOTO CBSI3HOTO
HEOPHEHTUPOBAHHOTO rpada

43

44

O6xox rpada B rmyouny. O6xox rpada B
HIAPUHY

KonudecTBo pa3nuvHbBIX MyTeH MEXIy
BEPILIMHAMU OPUECHTUPOBAHHOI'O
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 opiiamia

48

3amauu, peliaeMble ¢ TOMOIIBIO
JTMHAMUYECKOTO IPOTrPaMMHUPOBAHHUS:
BBIYUCIICHHE PEKYPCUBHBIX (DYHKIIUN

49

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

50

51

52

3amauu, pemaeMpie ¢ TOMOIIBIO
JTUHAMHUYECKOTO MPOTPAMMUPOBAHUS:
MOJICUYET KOJIMYECTBA BAPUAHTOB

[Tpaktuyeckas padora no reme "Iloncuér
KOJINYECTBA BAPUAHTOB C ITOMOIIIBIO
JUHAMHYECKOIro IporpaMMupoBanus”
3anauu, peraemMble ¢ MOMOIIBIO
JUHAMUYECKOTO MPOrPaMMHUPOBAHHUS:
3aJ1a4i ONTUMH3AINU

53

ITonsiTHE 0 mapagurmax
nporpaMMmupoBanusi. O630p SI3bIKOB
[IpOrpaMMUPOBaHUS

54

[Tonsitne 06 0OBEKTHO-OPUEHTUPOBAHHOM
POrpaMMHUPOBAHUN




OO0BeKTHI U Kinacchl. CBOMCTBA U METObI

55
00BEKTOB
56 OOBEeKTHO-OPUEHTUPOBAHHBIN aHAIN3
[TpakTuyeckas pabora no Teme
57 "Hcnonp30BaHKue TOTOBBIX KJIACCOB B 1
nporpamme"
53 Pa3paboTtka nporpamm Ha OCHOBE
00BEKTHO-OPUEHTHUPOBAHHOTO MOJIX0A
[IpakTuueckas padora "Pa3paboTka
59 IIPOCTOM MPOTrPAMMBI C UCIIOJIb30BAHUEM 1
KJ1accoB"
WNukancymnsuus. [Ipaktuueckas padota o
60 teme "Pa3paboTka Kiacca, 0.5
MCIOJIb3YIOLIET0 MHKAMCYJISAIUI0"
61 Hacnenosanue. [Tomumopduzm
& [IpakTuyeckas pabora o Teme 1
"PazpaboTka nepapxuu kjiaccoB"
Cpenbl OBICTPOI pa3pabOTKU MPOTPaMM.
63 [TpoexTrpoBanue uHTEpdeiica
M0JIb30BATENS
64 [IpoexTupoBanue uHTepdeiica
MOJIb30BaTENs
65 Hcnonp30BaHre TOTOBBIX YIPABIISIEMbIX
3JIEMEHTOB JJIsl IOCTPOeHUs uHTepdeiica
[IpakTuyeckas paborta o Teme
66 "Pa3zpaboTka mporpamMmsl ¢ rpauecKum 1

uHrepdericom”




H3ydeHnne BTOpOro si3bika

67 POrPaMMHUPOBAHUS

68 H3ydeHnne BTOpOro si3bika
IPOrPaMMHUPOBAHHUS

69 OTanbl KOMIIBIOTEPHO-MAaTEMATHUYECKOT O
MOJIETTUPOBAHUS
Jluckperu3arusi mpu MaTeMaTHIeCKOM

70 MOJIEJTUPOBAHUH HETIPEPHIBHBIX
nporueccoB. MoienupoBaHUE IBUKEHUS

71 [IpakTuyeckas pabora o Teme |
"MopenupoBaHue JBUKEHUA"

MonenupoBanue OUOJIOTHYECKUX CUCTEM.

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

MaremaTrueckue MoJIeiIu B 9KOHOMUKE.

73 BrruncnutenbHbIe SKCIEPUMEHTHI C
MOJIeTISIMU
BeposatHocTHbIe Monenu. [IpakTnyeckas

74 pabota no Teme "MmuTanronHoe 0.5
MOJICTTUPOBAHHUE C MTOMOIIBIO0 METOIA
MomnTe-Kapno"

75 KommsroTepHOe MOJISTHPOBAHKUE CUCTEM
yOpaBIeHUs

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 Mexay TabnuiamMu. BHemHui
kitou. LlenoctHOCTh 0a3bl TaHHBIX
[TpakTuueckas paboTa 1o Teme

81 "Pa3paboTka MHOTOTaOIMYHOM Oa3bI
Na”HHBIX"

%) 3anpockl K MHOTOTA0JIMYHBIM O6a3amM
JTAHHBIX

23 [TpakTiueckas pabota mo Teme "3anpockl
K MHOTOTa0JIMYHON 0a3e JaHHbIX"

84 S3b1k ynpasnenus nanHeiMa SQL
[IpakTuyeckas pabora o Teme

85 "VYrpaBneHue JaHHBIMH C IOMOIIIBIO
s3pika SQL"

26 Hepensunonnsie 6a3bl JaHHBIX.
OKCNEPTHBIE CUCTEMBI

87 HurtepHeT-npuiioxeHus
ITonsiTHE O CEpBEPHOM U KIMEHTCKON

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

89 OcHossl s13p1ka HTML

90 [IpakTuueckas paboTta 1mo Teme

"Co3aHne TeKCTOBOU BeO-CTpaHHIIbI"

91

OcHoBrl a361ka HTML




92

Ocuossl ga3p1ka HTML

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

93 . 1
MYJIbTUMEHIHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIE IAHHBIE, 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
[TpakTryeckas pabora o Teme
99 " 1
O6paboTka jaHHBIX QopM"
100 Pa3smemenue BeO-caiitoB. Ycmyra
XOCTHHTra. 3arpy3ka (aiyioB Ha CalT
Kanpuposanue. lcnpasienue
101 HepCI'IeIfTI/IBBI. I'ucrorpamma. Koppekuus
YpOBHEH, KOPPEKIUS IIBETA.
ObecrBeurBaHUE 1IBETHBIX U300pakeHU I
BBoa n3o00paxeHuii ¢ HCMOIb30BaHUEM
102 Pa3IUYHBIX HU(POBBIX YCTPOHCTB. 0.5
[TpakTrueckas paboTa 1o Teme
"O6paboTtka nndpoBeIx Gpotorpaduit”
Peryms. Pabota ¢ oGnactsamu. OUIBTPHI.
103 [IpakTuueckas padota mo teme "Petymib 0.5

nudpoBbix pororpadmii"”




MHorocoitHble H300pakeHusl.

104 TexkcroBblie cnou. Macka cnosi. Kanansl.
CoxpaHeHHUE BBIICIECHHON 0071aCTH

105 [IpakTuyeckas pabora o Teme 1
"MHorocnoiable n300pakeHus"
[ToaroToBKa MILTFOCTpAIM /1715 BEO-

106 caiToB. [IpakTrnueckas pabora 1o teme 0.5
" AHUMHpOBaHHBIE N300paKeHus"

107 Bexropnas rpaduka. Bekropuzamms
pacTpoBBIX H300paKeHUN

108 [IpakTuyeckas pabora o Teme |
"BekTopHas rpaduka"

109 [TpUHIUIIBI TOCTPOSHUS U
penaKkTUpOBaHUS TPEXMEPHBIX MOJIETIEH
[TpakTrdeckas paboTa mo Teme

110 "Co31aHue NpoCThIX TPEXMEPHBIX 1
Mozenein"

111 Cetounbie Moaenu. Marepuasl

112 [TpakTudeckas paboTa mo Teme 1
"Cetounblie mosenu"

113 MopennpoBaHue HCTOYHUKOB
ocsemeHus. Kamepsl

114 [TpakTrueckas paboTa 1o Teme |
"Pennepunr"

115 AnnutuBHble TexHoaoruu (3D-
IIPUHTEPHI)

116 [IoHsATHE O BUPTYAIILHOM PEATILHOCTH U

JIOTIOJIHEHHOM PEAIbBHOCTU




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 Bpems 1
124 PesepBHOE Bpems 1
125 PesepBHOE Bpems 1
126 PesepBHOe Bpemst 1
127 PesepBHOE Bpems 1
128 PesepBHOe Bpemst 1
129 PesepsHOe Bpems 1
130 PeszepBHoe Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHOe Bpems 1
133 PeszepBHoe Bpems 1
134 PesepBHOE Bpems 1
135 Pe3epBHOE Bpems 1
136 PeszepBHoOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 136 6.5

I[MTPOT'PAMME







ITPOBEPAEMBIE HA EI'9 110 HHO®OPMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpedoBaHMS

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

1.

3namu (nonumams)

1.1

[ToHnMaHKe OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA U (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAIllMOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB; TCHICHIIUN
pasBUTHsI KOMIIBIOTEPHBIX TEXHOJIOTUH; BJIaJ€HHE HaBbIKAMU PAaOOTHI €
ONEPALMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJIA@MH IPOTrPAMMHOIO
oOecrieueHus JUIsl pelleHHuss y4eOHbIX 3aJady [0  BbIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NpPUHLUIAX OpraHU3alUd U

Q)YHKHI/IOHI/IpOBaHI/IH KOMIIBXOTCPHBIX ceTe

1.3

ITornMmanne OCHOBHBIX IMPUHOUIIOB JUCKPETU3ALUN PA3JIMYHBIX BUJ0B

uHpopmarun

1.4

[Tonnmanue 0a30BBIX AITOPUTMOB OOPAaOOTKM YHCIOBOW M TEKCTOBOU
uHpopMaluuy (3alUChb 4YKCEI B MO3UIMOHHON CHCTEME CUMCIICHU,
JIEITMMOCTD LIEJIBIX YUCEIT; HAXO0KICHHE BCEX IIPOCTHIX YUCEI B 3aJaHHOM
JuanasoHe; o00paboTKa MHOrOpaspsIHBIX LENbIX YHCEN; aHaJIU3

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

1.5

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

cpensl pa3paboTKu

1.6

Bragenvne OCHOBHBIMH CBENEHUSAMH O 0a3ax TaHHBIX, UX CTPYKType,

CpeaACTBaxX CO3JaHUA U pa6OTI>I C HUMH

1.7

ITonumanue BO3MOJKHOCTEH " OTpaHUYCHUH TEXHOJIOTUN
UCKYCCTBEHHOTO HMHTEJUIEKTa B pa3IUYHBIX OO0JNACTAX; HaJIHuue
IpeJICTaBICHU 00 MCIONb30BaHUM WH(POPMAIIMOHHBIX TEXHOJOTHH B

pa3IMyYHbIX TPO(HECCHOHATBHBIX chepax

1.8

BraneHne TeopeTMYeCcKMM amnmapaToM, IO3BOJIIIOIIMM OCYLIECTBIAThH
IIPEACTABJICHUE 33JaHHOTO HATYpPaJIbHOTO YUCIIA B PA3JINYHBIX CHCTEMAX
CUMCIICHUS; BBINOJHATH IPEoOpa3oBaHUs JIOTMYECKHX BBIPAKEHMIH,
UCTOJb3Ys 3aKOHBI alNreOphl JIOTUKU; ONPEeNsITh KpaTyaliiuil myTh BO
B3BEIIEHHOM TIpade U KOJMWYECTBO IMyTell MeXIy BeplIHHAMU

OpPUEHTUPOBAHHOTO ALUKINYECKOro rpada




Ymemo

2.1

YMeHue ucnoiap30BaTh KOMIBIOTEPHO-MATEMATUUYECKUE MOJEIU JJIS
aHaM3a 00bEKTOB U MPOLIECCOB: (HOPMYITUPOBATH LENIb MOJCITUPOBAHHUS,
BBIIIOJIHSTh AHAJIN3 PE3YJIbTATOB, MTOJIYYEHHBIX B XOJE€ MOJCIUPOBAHHS;
OLICHUBATh aJEKBAaTHOCTb MOJEIH MOJEIHUPYEMOMY OOBEKTY WU
Mpolieccy; MPEACTABIATh PE3yJIbTaThl MOJEIUPOBAHUS B HArJISIHOM

BUIC

2.2

YMenue KiacCUPUIMPOBATh OCHOBHBIC 3a7aud aHaiW3a JaHHBIX
(mporHo3upoBanue,  kiaccupukanus, — KilacTepu3alus,  aHalIu3
OTKJIOHEHUI1); MOHUMATh MOCIEA0BATEIbHOCTh PEUICHHS 3a/1a4 aHaIn3a
JTAHHBIX: COOp MEPBUYHBIX IAaHHBIX, OYMCTKA M OIICHKA KaYeCTBA JAHHBIX,
BbIOOp W (WIM) TOCTPOCHHE MOJIETH, NpPeoOdpa3oBaHUE ITaHHBIX,

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, OIEHHWBAaTh M3MEHEHHE BPEMEHHU IMEepelaud MpPU HU3MEHEHUU

MHPOPMALIMOHHOTO 00BEMA JAHHBIX U XapaKTEPUCTUK KaHalla CBSI3U
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YMeHne CcTpouTh KOj, 00€CIEeUMBAIONINN HAUMEHBIIYIO BO3MOXHYIO

CPCAHIO0 MJINHY COO6H_ICHI/IH IIpH W3BECTHOM YacTOTE CHMBOJIOB

2.5

YMeHue ucnosib30BaTh IMPU PEIICHHHM 3a/1ad CBOMCTBA MO3ULIMOHHOMN
3aMUCH YUCEJN, AJITOPUTMBI IMOCTPOCHUSI 3alMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYHUCIICHHS C 3aJaHHBIM OCHOBAHUEM M NOCTPOCHUS YHMCIIA I10
CTPOKE, COJEepXKallled 3alKuch ITOTO0 4YKCIA B IMO3ULHUOHHOM CUCTEME
CUMCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHMEM; YMEHHUE  BBIIIOJIHATH

apI/I(l)MeTI/I‘leCKI/Ie onepanru B TO3UIUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

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

COACPKAICTO NEPEMCHHBIC, PEIIATh HECIOKHBIC JIOTHYCCKUC YPABHCHU A

2.7

2.8

YMeHue pemiath aJIrOpUTMUYECKHE 3aJladd, CBS3aHHBIE C aHAIM30M
rpadoB (3a7a4u MOCTPOCHUS] ONTUMAJIBLHOTO MYTH MEXIY BEpIIHHAMU
rpada, onpeseneHus KOJIMYeCTBa Pa3IMUHbIX MyTel MEXIy BepIIMHAMU
OpPUEHTUPOBAHHOTO AlUKINYEeCcKOro rpada)

YMeHue Ucronb30BaTh JePEBbs MPHU aHAIHU3E U TIOCTPOSHUU KOJIOB U IS

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

IMMOMCKa WU COPTUPOBKH; YMCHHE CTPOUTH ACPCBO UIPLI IO 3aJJAHHOMY




ITOPUTMY; pa3padaThiBaTh 1 000CHOBBIBATH BBIMTPHIIIHYIO CTPATETUIO

UTPbI

2.9

2.10

2.11

2.12

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

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TaHHBIX

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

3a1a4u

Brnanenue yHHMBEpPCAIbHBIM SI3BIKOM IPOTPAMMHPOBAHHUS BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu o 0a30BbIX
TUTIAX TaHHBIX U CTPYKTypax JaHHBIX; YMEHHE HCIIOIH30BaTh OCHOBHBIC
VOPABISAIONME  KOHCTPYKIIMM;  YMEHHE  OCYIICCTBJISATH  aHAU3
NPEUVIOKEHHOW — MPOTpaMMBI:  ONPENENIATh  Pe3yJbTaThl  pabOThI
IIPOrPaMMbI TIPH 3aJaHHBIX HCXOIHBIX JaHHBIX; ONMPEACIATh, IPH KAaKUX
UCXOJHBIX JAHHBIX BO3MOXHO ITOJIYYCHHE YKa3aHHBIX pPE3yJIbTAaTOB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT MPHBECTH K ommOKe B padoTe
nporpamMmMbl;  (OpMyJIUpOBaTh  MPEUIOKEHUS MO YIYYIICHHUIO

MMporpaMMHOIo KoJia

YMeHHe peanu3oBbIBATH Ha BBIOPAHHOM IS W3YYCHHS  SI3bIKE
nporpamMMupoBaHus Beicokoro ypoBHs (I[Tackans, Python, Java, C++, C#)
THUIIOBEIC ANTOPUTMBI 00paboTKu YHCe, YHCIIOBBIX
MOCJIEIOBATEIbHOCTENl M MACCUBOB: MPEJCTAaBICHUE 4YHUCIAa B BHJIE
Habopa TPOCTBIX COMHOMKUTENEH; HaXO0XJACHHE MaKCUMAallbHON
(MMHMMaNBHOW) LU(PBI HATYypaIbHOIO YMCIIA, 3alIMCAHHOTO B CHCTEME
CUHCJICHHSI C OCHOBaHHWEM, He TpeBblmaomuM 10; BbeUKCIECHUE
0000OIIEHHBIX XapaKTEPUCTHK JJIIEMEHTOB MAacCHBa WM YHUCIOBOMN
MOCIIEIOBATEIIBHOCTH (cyMMBI, MIPOU3BE/ICHUS CpeIHero
apu(MeTUYECKOro, MHHUMAJIHHOTO W MaKCHUMAJIbHOTO DJIEMEHTOB,
KOJTMYECTBA DJIEMEHTOB, YOBIIETBOPSIOMIUX 33JaHHOMY YCJIOBHIO);
COPTUPOBKY 3JIEMEHTOB MAaCCHBa; YMEHHE MCIOJIb30BaTh B MPOrpaMMax
JIAHHBIE PA3JIMYHBIX TUIIOB C YYE€TOM OrpaHMYEHUN Ha AMUAMA30H HX
BO3MOJKHBIX 3HAUEHWUM, MPHUMEHSITh TPU PEIICHUH 33Ja4 CTPYKTYpPHI
JAHHBIX (CIUCKH, CJIOBAapH, CTEKHU, OUYEPEAH, IEPEBBS); MPUMEHSTH
CTaHJapTHBIC U COOCTBEHHBIE MOANPOTPAMMBI 711 00paOOTKH YHCIOBBIX

JaHHBIX U CUMBOJIBHBIX CTPOK; UCITIOJIb30BATh IIPU pa3pa60TI<e nporpamm




OMOIMOTEKH noamnporpamMm; yMCHHC HCIIOJIB30BaTh CPCACTBA OTJIAIAKH

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  JJCKTPOHHbIE TaONWIBl JUISL  aHAJH3a,
MPEJICTABICHUS. U 00pa0OTKH JaHHBIX (BKIIOYas BHIOOP ONTHUMAIILHOTO
pelieHust, ToA0Op JMHUK TPEHNA, PEIICHHE 3a/1a4 MPOTHO3UPOBAHMS);
YMEHHE HCIIOJIb30BaTh TAaOIWYHBIC (PEISIIMOHHBIE) Oa3bl MAHHBIX W

CIIPpaBOYHBIC CUCTCMBI

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

ycIyT, HUGPOBBIX 00pa30BaTENbHBIX CEPBUCOB




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

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 udposasi rpaMOTHOCTH

OcCHOBHbIE TEHJICHIIUU Pa3BUTHsI KOMITBIOTEPHBIX TexHoJorui. [TapamiensHbie
1.1 BbIUKCIICHHS. MHOTOMpOLIECCOPHBIE CUCTEMBI. PacnipenenéHnbie

BBIYHCITUTEIILHBIC CUCTEMBI U 00pab0TKa OONBIINX TaHHBIX

[IpuHIMIBI TOCTPOEHUSI U amnmnapaTHble KOMIOHEHThI KOMITBIOTEPHBIX CETEH.
12 CereBbie npotokonbel. Cerp WHrepHer. Apnpecauuss B cetu VIHTepHeT.
[Tporokoisr ctexka TCP/IP. Cucrema nomeHHbix uMmEH. Pa3znenenue IP-cetn Ha

IIOoACECTHU C IOMOIIIBIO MACOK HOI[CGTCﬁ

daiinoBas cucrema. Ilouck B daitnoBoii cucreme. [IpuHIMIBI pa3MelieHus: U
1.3 uMeHoOBaHus (ailiioB B AoiaroBpeMeHHoN mnamsatu. LllaGnonbl ans onucaHus
rpyni ¢ainos
CkopocTp mepenauyd JaHHBIX. 3aBHUCHUMOCTb BpPEMEHHM Iepefadyd  OT

1.4
MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHalla CBSI3U

HIudpoanue nanubix. CUMMETpUYHbIE U HecUMMeTpHuHble M dpbl. [Huppsr
1.5 npoctoit 3amensl. [udp Lesaps. [ludp Bmwkenepa. Anroputm mmdpoBanus
RSA

Kozpl, no3Bosstomue oOHapyUBaTh M HCIPABIATh OUIMOKH, BO3HHMKAIOIIHME
1.6 pu nepenade faHHeIX. Paccrosane Xammunra. KoaupoBaHue ¢ TOBTOPEHUEM

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

JlBonuHOe  KOAUpOBaHWE. PaBHOMEpHBIE UM  HEPAaBHOMEDHBIE  KOJBI.
)1 JlexonrpoBaHue COOOLIEHH, 3aTUCaHHBIX C TOMOIIbI0 HEPABHOMEPHBIX KOJIOB.
VYcnosue @ano. [locTpoeHrne 0JHO3HAYHO JACKOAUPYEMBIX KOJOB C IMOMOIIBIO

nepeBa

Teopernueckne mNOAXOABl K OLEHKE KonuyecTBa HHGpopmanuu. EnuHuies!
29 U3MepeHus: KonudyectBa HHpopMmanuu. AndaBUTHBIE MTOAXOA K OLEHKE
KoJM4yecTBa HMHQPOpPMaLUU. 3aKOH aJJUTHUBHOCTH HH(popmarmu. Dopmyna

Xaptnu. Uadopmarus u BepositTHocTs. Dopmyina [llennona

Cuctembl cuMcieHus. Pa3BEpHyTas 3amuch LENbIX M JIPOOHBIX YHCENl B
MO3UIIMOHHOM cucTeMe cunciaeHus. CBoOWCTBa MO3UMIMOHHOW 3allMCH YHUCa:
23 KOJM4YECTBO U(p B 3aIIMCH, MPU3HAK JEIMMOCTH YHCiIa HA OCHOBAHHUE CUCTEMBI

CUHCJICHUA. A.]'IFOpI/ITM nepesoJa w0ejaoro 4Yuciia u3 P-u4yHO#1 cuCTeMBI

CUHCJICHUA B NCCATHYHYIO. Anr OpPHUTM HEPCBOJA KOHe4YHOM P-muHO# ,Z[p06I/I B
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2.5

JECSATUYHYI0. AJITOPUTM IEpPEBOJA LENOr0 YHCiIa U3 JECATUYHOM CHCTEMBI
cuncnenus: B P-uunyto. IlepeBos xoHEeUHOH necsiTuuHOW ApoOH B P-nuny’o.
JIBonuHas, BOCbMEPUYHAs U LIECTHAALIATEPUYHAs CUCTEMBI CUMCIICHUS, CBA3b
MEXIy HHUMU. ApHpMeTHYEeCKHE OIepaluy B MO3ULMOHHBIX CHCTEMax
CUUCIICHUS

TponuHass ypaBHOBELICHHAs CHUCTEMa CUYUCICHMs. JIBOMYHO-IECATUYHAS
CUCTEMA CUUCIICHUS

KomupoBanue tekcroB. Kommpoka ASCII. OpHOOaliTHBIE KOIUPOBKH.
Crannaptr UNICODE. Koauposka UTF-8. Omnpenenenue nHpOpManmoHHOTO

00BEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  um3oOpaxkenmii. OueHka  WHPOPMALMOHHOTO  00BEMA
rpaduuecKuX AAaHHBIX MPU 3aJaHHBIX Pa3pEIICHUH U TIIyOMHE KOIUPOBAHUS
nsera. L[BetoBrie monenu. KoampoBanue 3Byka. OneHka MH()OpMaMOHHOTO
00BEMa 3BYKOBBIX J[JaHHBIX IpHU 3aJdaHHBIX 4YaCTOTC AOUCKPCTHU3alUU U

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsTHe BbICKa3biBaHUS. BrbICcKasbIBaTeabHBIE (OPMBI
(npenukatsl). KBaHTOpBI Cy1IeCTBOBAaHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOGnuibl MCTUHHOCTH. Jlornyeckue BbIpaXKEHHUS.
Jlornueckne ToxnaecrBa. Jlornmueckue onepanMud M ONEpalMM  HAJ
MHOECTBaMHU.

3aKkoHbl aiareOphl JIOTUKU. OKBHUBAJICHTHbIE NPeoOpa3oBaHMs JIOTUYECKUX
BbIpakeHUH. Jlornyeckue ypaBHEHHs U CUCTEMBI yPAaBHEHUH.

Jlormueckue (yHKUMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTHYECKUX
(GyHKIUH OT KOJIMYECTBa apryMEHTOB.

Kanonnueckue opMbl TOTHYECKUX BBIPAKEHUN

2.8

COBepHICHHI)Ie AN3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC q)OpMBI,

AJIITOPUTMBI UX ITOCTPOCHUSA 110 Ta6n1/1ue HNCTUHHOCTH

2.9

Jlormueckue »iIeMEHTHl B cocTaBe Kommblorepa. Tpurrep. Cymmarop.
MHuoropa3psaasslii cymmarop. [locTpoeHune cxem Ha JIOTHUECKUX JIEMEHTAX 10
3aJlaHHOMY JIOTHYECKOMY BBIPQXKEHMIO. 3aIllUMCh JOTMYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mogenu u moxaenupoBanue. Llenmn monenupoBaHus. AJEKBaTHOCTh MOJIETH
MOJICIUPYEMOMY OOBEKTY MU TIporieccy. DopManuzanms MpUKIaIHbIX 3a1a4.
[IpencraBnenne pe3ynbTaTOB MOAETUPOBAHUS B BHUAC, YAOOHOM IS
BOCIIpUATHS YeNOBEeKOM. ['padudeckoe TMpencTaBIeHUE MaHHBIX (CXEMBI,
TabIULbI, TpaduKm).

[IpenacraBnenue wHeNbIX YHMCEN B MNaMITH KoMIbioTepa. OrpaHMYE€HHOCTH

Auara3oHa 4YuCel MpUu OrpaHMYCHUM KOJIMYCCTBA paspAg0B. HepenonHeHHe




2.12

2.13

2.14

paspsaHOW ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOUYHBIN TONTOJTHUTEIBHBINA KOJI OTPULATEIbHBIX YUCEN.

[ToGuToBbIe JOTMYEcKHE orepanuu. Jlormdeckuii, apudMeTHUUECKHH U
uukiauyeckuii capuru. lludpoBanue ¢ mnomoupl0 MOOUTOBOM orepanuu

«uckmougaromee NI

IIpencraBieHue BENIECTBEHHBIX YUCEI B IAMATH KOMIIBIOTEpA. 3Havanlasi 4acThb
U TOpsAoK yucria. Jluama3oH 3HaueHWH BelIEeCTBEHHBIX uucelsl. [Ipobiembl
XPAaHEHMS BEIICCTBEHHBIX YMCEJI, CBS3aHHBIE C OrPAHMYEHHEM KOJIUYECTBA
paspsaaoB. BeinmonHeHne onepanyii ¢ BEIIECTBCHHBIMU UYMCIIAMH, HAKOILICHHUE

oIIn0OoK IIpHU BBIYUCJIICHUAX

I'pader. OcHoBHble ToHATHSA. Buabsl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUll CMEKHOCTH, BECOBBIX MATpHI], CIUCKOB CMEXHOCTH. Perienue
QITOPUTMUYECKUX 3a/1a4, CBSA3aHHBIX C aHaIM3oM TpadoB (TOCTpoeHue
ONTUMAJIBHOTO TMYTH MEXAY BepuIMHamu Trpacda, OompeaesieHne KOJIU4ecTBa
pPa3IMYHBIX MyTEHd MEXAy BEpIIMHAMH OPUEHTUPOBAHHOTO AaI[MKINYECKOIO
rpada)

HepeBbs. bunapnoe nepeBo. [lepeBpsi mowmcka. CrmocoObl 006xoma nepesa.
[IpencraBnenne apudMeTHUIECKUX BBIpAKCHUH B BUIE AepeBa. Vcnonp3oBanue

rpadoB U 1epeBBLEB MPU ONKUCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOIIETO MUPA

2.15

2.16

JIMCKpeTHBIE UTPHI IBYX UTPOKOB C IOJTHOM nHpopmanueii. [loctpoenne nepesa
nepebopa BapUaHTOB, OIMCAHME CTPAaTErMU UIPbl B TaOJMYHOM (opme.

BBII/IFpBIHlHBIe W IPOUTPBINITHBIC ITO3HUITUN. BBII/IFpLIHJHLIe CTpaTerun

CpenctBa  MCKYCCTBEHHOIO  MHTeNJIekTa. VaeHTuuKanmuss ¢ MOHMCK
n300pakeHui, pacro3HaBaHue Jull. Vcrnonp30BaHNe METO0B UCKYCCTBEHHOTO
UHTEIUIEKTa B OOydaromux  cucreMax. lcmonb3oBaHMe — METONOB
HCKYCCTBEHHOT'O MHTEIIEKTa B podoToTexHuke. uTepHer Bemieil. Heliponusie

CCTHU

3.1

3.2

ANTOpUTMBI U IPOTPAaMMHUPOBaHUE

q)opManmauI/m IMNOHATHA AJITOpUTMA. Mamuna TLIOpI/IHFa KaK YHUBCPCAJIbHAA

MOJEJb BBIYMCICHUM

OneHka CIOXHOCTH BBIYMCIEHUH. Bpems paboTel U 00BEM HCIONB3YyeMOM
NaMsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OLeHka
ACUMIITOTUYECKON CJOKHOCTH aJrOPUTMOB. AJTOPUTMBI NOJIMHOMHAIBHON
cinoxHoctd. [lepeGopHbie anroput™mel. [IpuMepsl pa3nMUHBIX aNTOPUTMOB

peuicHuAd OJHOM 3ala4i, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH




3.3

OmnpeneneHre BO3MOXHBIX PE3YyJbTaTOB pabOTHI MPOCTEHIIUX AITOPUTMOB
yIPpaBJIEHUS UCHOJHUTENSAMU U BBIYMCIUTENBHBIX alrOpUTMOB. OmpeneneHue

HCXOIHBIX NAHHBIX, ITPU KOTOPLIX AJITOPUTM MOKET AAaTb Tpe6yeMI)II71 pe3yiabpTar

3.4

3.5

3.6

AAropuTMBI 00pa0OTKH HATYPAJIBHBIX YHCEN, 3aIUCAHHBIX B TMO3WUIIMOHHBIX
CHCTEMaX CYHCIICHUs: pa3OMeHHe 3aluCH YHuClia Ha OTIENbHBIC LUQPHI,
HaXOXJCHHE CYMMBI W TIpOM3BeICHUS HU(DP, HAXOXKICHHE MaKCHMaJIbHOMN
(MHHHMATTEHOW ) U PHL.

[IpencraBnenne umcna B BUAE HAOOpa MPOCTBIX COMHOXKHUTENICH. AJTOPUTM
OBICTPOTO BO3BEJCHHS B CTENEHb. [IOMCK MPOCTBIX 4YHCET B 33aJaHHOM

JTMaIia30He ¢ TMTOMOIIBIO AJITOPUTMA «PEIIeTO DpaTocheHay
MHoropa3spsiiHbI€ IeIbIe YUCiia, 3aa49M JJTUHHON apupMeTHKH

SA3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl naHHBIX:
LIEJIOYMCIIEHHBIC, BEIIECTBCHHBIC, CHUMBOJIbHbBIC, JIOTHYECKHE. BeTrBieHUs.
Cnoxusie ycnoBus. Lukisl ¢ yenoBueM. L{UKIIbI 10 mepeMeHHOMN.

OO6paboTka naHHBIX, XpaHAIUXcs B (aitnax. TekcToBble U TBOUYHBIE (ailibl.
QaiinoBsie nepeMeHHble ((ailnoBeie ykazarenu). Urenue u3 Qaiina. 3anuce B
Gaiin.

Pazbuenue 3amaun Ha moa3agaydu. [loagnporpamMmer (Iporieaypsl U PYHKIIHH).

Hcnonb3oBaHue CTaH,HapTHOﬁ OMOJIMOTEKH SI3BIKA MporpaMMHupOBaHUs

3.7

3.8

3.9

3.10

Pexypcus. PexypcuBHbie mpoueaypsl U GyHKIuH. Vcrnonb3oBaHUE CTeKa Ui

OopraHu3anu peKypCHUBHBIX BBI3OBOB

Yucnennsle MeToAbl. TouHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEHMH ¢ MOMOUIbI0 1Mojadopa mapaMeTpa. UnciaeHHble MeTO/Ibl
pelleHrs YypaBHEHMiIl: MeToJ mepedopa, METOJ| MOJIOBUHHOIO JEJECHUs.
[Ipubnu:xE€HHOE BBIYMCIIEHUE IJIUH KpUBBIX. Bbruncnenue miomanei ¢uryp c
MIOMOIIIBIO YHUCIIEHHBIX METOAOB (METO MPSIMOYTOJIbHUKOB, METOJI Tparenuil).
Ilouck Mmakcumyma (MUHUMyMa) (YHKIMHM OJHOW TNEPEMEHHOW METOAO0M

IIOJIOBHHHOTI'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHbIX. BcTpoeHHble  (QyHKIMM  S3bIKa
MIPOrpaMMHUpPOBAaHUS A1  OOpaOOTKM CUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKH CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUH CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha cJOoBa MO MpPOOETbHBIM CHMBOJIAM, IOHMCK
MTOACTPOKH BHYTPH JTaHHOM CTPOKH, 3aMEHA HAUJECHHOW MOJCTPOKHU Ha JPYTYyIO
cTpoky. I'eHeparusi Bcex CIOB B HEKOTOPOM aj(aBUTE, yIOBIETBOPSIOLINX
3aJaHHbIM orpanudeHusM. [IpeoOpa3oBanue 4uciaa B CUMBOJIBHYIO CTPOKY U

o0OpaTHO

MaccuBel M MOCIEIOBATEAbHOCTH 4HCEI. BrIunciaeHue 0606H_IéHHBIX

XapaKTCPUCTUK DJJICMCHTOB MaACCHUBa WJIIH YHCIOBOM IIOCIEA0BATEILHOCTU




3.11

(cymMMBI, TIpOW3BENEHHs, CPEIHEro apu(pMeTH4YecKOro, MUHUMAIbHOTO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YAOBJIECTBOPSIOLINX
3aJlaHHOMY YCJIOBUIO). JIMHEWHBII MOMCK 3aJaHHOTO 3HAYEHUs B MAacCHBE.
AJroput™Mbl paboOThl C AJIEMEHTAMU MaccHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTUpOBKAa OJHOMEPHOTO MaccuBa. [IpocTbie METOIbI COPTUPOBKU
(MeTon my3bIppKa, METOJ BbIOOpa, COpPTHpPOBKa BcTaBKamu). CopTHpOBKa
cnusiHueM. beictpas coptupoBka MaccuBa (anroputM QuickSort). JIBondHbIN

IIOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MacCUBBl (MaTpuIlbl). AJNTOpUTMBI O00paOOTKH JIBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHE JIBYMEPHOT'O YHCIOBOTO MAaCCHBAa IO 3aJlaHHBIM
MpaBWJIaM, TIOWCK JIEMEHTa B JBYMEPHOM MAacCHBE, BBHIUYMCICHHE MAaKCUMyMa
(MHHHMYMa) ¥ CYMMBI DJIEMEHTOB JByMEPHOTO MAaCCHBA, IEPECTAHOBKA CTPOK H

CTOJ'I6LIOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (acconuaTHBHBIE  MAaCCHBBI, OTOOpa)xeHHs).  XAII-TaOJIUIIBIL.

HOCTpO@HI/Ie aJ'I(l)aBI/ITHO-‘IaCTOTHOl"O CJI0BapA AJiA 3aJlaHHOI'0 TCKCTa

Crexku. AHanM3 TNPaBUIBHOCTH CKOOOYHOTO BBIpa)KEHUS. Bpruucienue
apu(MeTUYECKOro BhIPaXKEHHUS, 3alIMCAHHOTO B MMOCTPUKCHOM (popme.

Ouepenu. Mcnonp30BaHue ouepeu sl BpEMEHHOIO XpaHEHUS! TaHHbIX

Anroputmbl Ha rpadax. [locTpoeHMe MHHHMAILHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBS3HOTO HEOPHUEHTUPOBAHHOTO rpada. KonmdyecTBo pa3nmuvHbIX
nyTel MeXAy BepIIMHAMH OpPUEHTHPOBAHHOIO AalMKJIWYECKOro rpada.
Anroput™m JleHKCTpEI

JlepeBbs. Peannsanus nepeBa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. [BonuHBIE
(Ounaphsbie) nepeBbs. [locTpoeHue aepeBa A 3aJJaHHOTO apH(PMETHUYECKOTO
BbIpakeHUs. PekypcuBHBIE aliropuT™MBbl 00X0/a aepeBa. Mcnonp3oBanue creka

Y odepeu i 00Xxo/a iepeBa

3.16

3.17

JlnuHamMuueckoe nporpaMMHpPOBaHUE KaK METO/] PELICHHUS 33/1a4 C COXpaHEHUEM
MPOMEXYTOYHBIX  PE3yJbTaTOB.  3ajJadyd, pellaeMble C  IMOMOIIBIO
JMHAMUYECKOTO IMPOrpaMMUPOBAHUS: BBIUMCIEHUE PEKYPCHUBHBIX (DyHKIIHIHA,

NOJCYET KOJIUYECTBA BAapHWaHTOB, 3a/la41 OIITUMH3AalIUN

ITonatue 06 0OBEKTHO-OPUEHTUPOBAHHOM IpOrpaMMHUpOBaHUU. OOBEKTH U
kyacchl. CBOMCTBA U METOIbI 00BbEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3.
Pa3zpa®oTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOJA.

I/IHKaHCYJ'ISII_II/ISI, HaCcJICcJO0BaHUC, HOJII/IMOp(I)I/BM

WudopmanoHHbIe TEXHOJIOTUU

4.1

Ananuz JaHHBIX. OcHOBHEBIE 3ala4i aHaJIM3a JAaHHBIX: IPOTrHO3UPOBAHUC,

KJIaCCI/I(I)I/IKaI_II/ISI, KJIaCTCpusanus, aHaliu3 oTKJI0oHeHUM. IlocinegoBaTenbHOCTD




4.2

4.3

peleHus 3a/1a4 aHau3a JaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYMCTKA M OIICHKA
KayecTBa JaHHBIX, BBHIOOp W (WIM) TOCTPOCHHE MOJENH, MpeodOpa3oBaHHE
JaHHBIX, BU3yalIu3alus JaHHBIX, HHTEpIIpeTanys pe3yapraToB. [IporpaMMHubie
cpeactBa u VHTepHeT-cepBUCHl Uil OOpaOOTKM M IPEJICTABICHHS JaHHBIX.
Bonpimme nannpie. MammaHOE 00yUeHUE

AHanmu3 JaHHBIX C IOMOIIBI 3JIEKTPOHHBIX TaOiull. BeluncieHue cyMmsl,
cpemHero  apu(MeTH4YecKoro, HamOOIbIIero (HAMMEHBIIEro) 3HAYCHUS
nuanazoHa. Beluncnenue ko3¢ ¢uuueHTa Koppesslud JBYX psI0B JaHHBIX.
[TocTpoenne cTonOUaThIX, TMHEHYATHIX U KPYTOBBIX nuarpamm. IlocTpoenue
rpapukoB  ¢yHkuuid. IlombGop  nmHMM  TpeHna,  pelleHue  3ajgad
IIpOrHo3upoBaHus. PemieHue 3ajady ONTUMHU3ALUU C TOMOULIBIO 3JIEKTPOHHBIX

Ta0JINLI

I[I/ICerTI/BaIII/I?I npu MareMaTU4YCCKOM  MOACIIMPOBAHUH  HCIPCPBIBHBIX
IIponIeccCoB. MOI[GJ'II/IpOBaHI/IC JABHXKXCHUA. MOI[GJ'II/IpOBaHI/Ie OHMOJOIMYECKUX
cucreM. MareMaTu4ecKue MOACIM B  O3KOHOMUKCE. BrerancauTensHEBIe
OKCIICPUMCHTBI C MOACIISIMMU. O6p860TKa PE3yJbTAaTOB SKCIICPUMCHTA. MCTOI[
HaMMCHBUINX KBaApaToB. OIICHKa YUCJIOBBIX IMapaMCTPOB MOACIUPYCMBIX
00BEKTOB H IIpoIcCCoB. Boccranosienne 3aBHCHMOCTEH IO pe3yjibTaTaM

JKCIIEPUMEHTA

4.4

4.5

BepositHocTHBIE  Momenu.  Meroael  Monte-Kapio.  MmuranuonHoe

MOJCIIMPOBAHUC. CucTeMBI MacCOBOTO O6CJ'Iy>KI/IBaHI/IH

Tabnuunble (pensiuoHHbIe) 0a3bl MaHHBIX. Tabmuma — mpencTaBiIcHHE
cBeleHni 00 oqHOTHITHEIX 00bekTax. Iloie, 3amuch. Kiorou Tabauinel. Padora ¢
roToBOM 0a30il AaHHBIX. 3amonHeHue Oasbl naHHBIX. [loWCK, copTHpoOBKa H
($unabTpanus JaHHBIX. 3alIpOChl Ha BEIOOPKY AAHHBIX. 3alIPOCHI C TapaMeTpaMH.
Brruncnsiembie mosis B 3ampocax.

MHoroTta0auunble 0a3bl TaHHBIX. THIIBI CBS3eW MeXIy TaOnuiamu. BHemHui
kmou. llermocTtHOCTh 6a3bl JaHHBIX. 3ampochl K MHOTOTA0NUYHBIM 0azam

JaHHBIX

4.6

TekcroBeii mpoueccop. Cpencrtsa IMOMCKa M aBTO3aMEHbI B TEKCTOBOM
npoueccope.  CTpyKTypHpOBaHHBIE  TEKCTOBbIE  JOKYMEHThl. CHOCKH,
ornaBienue. IIpaBuiaa  IUTHPOBAaHUS ~ UCTOYHHUKOB U O(GOpPMIICHUS

OonbMorpadUIeCcKuX CChIIIOK




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






