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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysibTaTaMm
OCBOCHHUS OCHOBHOM  0Opa30BaTeNbHOW  MPOrpaMMbl  CpPEIHEro  OOIIeTo
oOpazoBanus, npexacrasieHHbix B ®I'OC COO, a takxke denepanbHoi padoyeit
POrpaMMBbl BOCITUTAHHS.

[Iporpamma o nHpopmMaTuke 1a&T MpeICTaBICHUE O LENsIX, 00IIel cTpaTernu
00yueHUs1, BOCTIUTAHUS U PA3BUTHS O0YJAIOIINXCS CPECTBAMHU YIeOHOTO IpeMeTa
«Mudopmaruka» Ha yrayOnEéHHOM YpOBHE, YCTaHaBIMBaeT 00s3aTeNbHOE
peaMETHOE CO/IepKaHKe, MPEAYCMaTPHUBAET €r0 CTPYKTYpHUPOBAaHUE 110 pa3/enam
U TeMaM Kypca, OmpeersieT paclpeleleHle ero mo kiaccam (TogaMm U3ydeHust),
naéT MPUMEpPHOE pacIpelielicHne Y4eOHBIX YacoB MO TEMaTHYECKHM paseiam
Kypca M PEKOMEHIyeMylo (MPUMEPHYIO) IOCIEIO0BATEIIEHOCTh WX HW3YYEHHUS C
y4€TOM MEXIPEIMETHBIX ¥ BHYTPHUIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yUaronImXcsl.

[Tporpamma mo nHPOpPMATHKE OTIPEAETAET KOJIMISCTBCHHBIEC U KAUECCTBCHHBIE
XapaKTEepUCTUKHU y4eOHOro MaTepuaia /Ui KaKIoro roja U3y4yeHus, B TOM 4HCIie
U1 COAEPKATEIbHOIO HAIMOJHEHUS Pa3HOro BHUJA KOHTPOJIA (IIPOMEXYTOUHOM
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX IPOBEPOYHBIX pabor,
rocyJ1apcTBEHHON UTOroBoi atrecranun). [IporpamMmma no nadopmaruke sBiaseTcs
OCHOBOWM JIJI1 COCTaBJIEHUS AaBTOPCKUX YYEOHBIX NporpaMM U Y4eOHUKOB,
MOYPOYHOI'O IUIAHWPOBAHUS Kypca YUUTEJIEM.

Nudopmatuka B cpenaem ol1ieM o0pa3oBaHUN OTPAYKACT:

CYUIHOCTh HMH(OPMAaTUKM KaK HayyHOW JUCUUIUIMHBI, H3ydarouei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTHU aBTOMAaTU3alUU UH(POPMAIIMOHHBIX
IPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTM  NpUMEHEHUs  MH(POPMATUKU, TMPEXKIE  BCEro
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXJUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W MHGOPMALMOHHOMN
JesITeIbHOCTH.

Kypc mnpopmatuku 1y1st ypoBHSA CpelHEro o01ero o0pa3oBaHUs SIBIISETCS
3aBEpIIAIOIIMM 3TallOM HEMPEpPHIBHON MMOATOTOBKU OOYyYaromMXxcs B 00JacTH
uHPOPMATUKU U HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHM, OMUpPaeTcs
Ha coJlep)KaHue Kypca MH(OPMATHKHU YPOBHS OCHOBHOTO 00Iero oOpa3oBaHUs U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  WH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETUYECKOE OCMBICICHHE, MHTEPIpEeTalnnio u 00oO0IIeHne
3TOTO OTIBITA.



Pesynbrathl  yrayONEHHOrO  YpOBHS M3y4YeHUs y4eOHOro ImpeaMmera
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocieaymwmeil npopeccuoHaNbHONW JIESITEIbHOCTH Kak B paMKaxX JaHHOU
MpeAMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsx. OHU BKIIOYAIOT B ceOsl:

OBJIQJICHUE KJIIOYEBBIMH TOHATHSIMU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTPOUTCSI JaHHAs MpeaAMeTHas O0O0JacTh, PaclO3HABaAaHHUE COOTBETCTBYIOUIUX WM
MIPU3HAKOB M B3aUMOCBS3EM, CIIOCOOHOCTh IEMOHCTPUPOBATH PA3TMYHBIC TOIXObI
K U3YUYEHUIO SIBICHUM, XapaKTEPHBIX JJI1 U3y4aeMOU MpeIMeTHOI 001acTy;

yMEHUE pelllaTh THUIIOBbIE TNPAKTUYECKHE UM TEOPETUYECKHUE 3aJlauu,
XapaKTEepHbIE JJISI HMCIOJIb30BAaHUS METOJAOB M HWHCTPYMEHTapus JaHHOU
peAMETHOM 00J1acTH;

HaJIU4Me MPEJCTABICHUNA O JaHHOW TpeaMETHON 00JlacTU KakK IIeJIOCTHOU
TeopuH (COBOKYIHOCTU TEOPHUIi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJACTIMU
3HaHUMU.

B pamkax yrinyO0n€HHOro ypoBHS M3yudeHHs] HHGOPMATUKH OOECIeurnBaeTCs
IieJICHaIIpaBiIeHHasl TTOATOTOBKA OOYYarOIIUXCs K MPOJOHKEHUI0 00pa3oBaHUs B
opraHu3anusax  npodecCuoHaNbHOTO  O0pa3oBaHUS MO  CIHEHHAIBHOCTSM,
HEMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITU(MPOBBIMU  TEXHOJOTUSIMHU, TaKUM Kak
nmporpaMMHas WHXKeHepus, HHPOpMaIlMOHHAsE 0e30MacHOCTb, MH(POPMAIIMOHHBIC
CUCTEMBl M TEXHOJOTMH, MOOWJIbHBIE CHUCTEMbI M CETH, OOJbIINE JaHHBIE U
MallMHHOE O0Oy4YeHHe, TPOMBINIJICHHBIH WHTEPHET BEIICH, WCKYCCTBEHHBIM
UHTEIJICKT, TEXHOJOTUU OEeCrnpoBOJHON CBSI3H, pPOOOTOTEXHWKA, KBAHTOBBIC
TE€XHOJIOTUH, CHUCTEMbI PACIpPEIEIEHHOIO PEecTpa, TEXHOJOTHH BUPTYaJIbHOU M
JIOTIOJITHEHHOW peaTbHOCTEN.

OcHoBHas 1enb w3ydeHUss ydeOHoro mnpeamera «MHDopmaTuka» Ha
yrayoJIéHHOM ypOBHE CpeJHEero oOImero oOpa3oBaHHs — OOecCIeueHHe
JaNbHEHUIEro pa3BUTHs HHGOPMAIMOHHBIX KOMIIETEHIIMM OO0y4aromerocs, €ro
TOTOBHOCTH K JKM3HH B YCIIOBUSAX Pa3BUBAIONMIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTalOllel KOHKYPEHIIMM Ha pPbIHKE Tpylda. B CBA3M C 3TUM uU3y4YeHUE
unpopmatuku B 10—11 kiraccax 70mKHO 00€CTICUNTD:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOTO Ha MMOHUMAHUU POJIH
uHQoOpMaTHKY, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTUNA B
COBpPEMEHHOM OOIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMHUYECKOTO MBIIIICHHUS;

c(hOpMHPOBAHHOCTh YMEHHUW pa3nuuaTh (AKTBI W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HX CBSI3b C KPUTEPUSIMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA JOCTOBEPHOCTH U
000011aTh HHPOPMAIIHIO;



c(OPMHPOBAHHOCTh  MPEACTABICHUHA O  BIUSHUUM  MHPOPMALMOHHBIX
TEXHOJOTMHA Ha >KU3Hb YeJlOBeKa B OOLIECTBE, IOHMMAHHE COLHUAIBHOIO,
HKOHOMHYECKOr0, MOJUTUYECKOr0, KYJIbTYPHOIO, HOPHIMYECKOrO, MPUPOIHOIO,
SPrOHOMHYECKOI0,  MEOUIMHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH()OPMAITMOHHBIX TEXHOJIOTUH;

MPUHSATHE TIPABOBBIX U ATUYECKUX aCMEKTOB MH(GOPMAIMOHHBIX TEXHOJIOTUH,
OCO3HAHHME OTBETCTBEHHOCTH JIIOZCH, BOBICUEHHBIX B CO3JJaHUE U MCIOJb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue HH(HOpMaIIIH;

CO37aHUE YCIIOBUW /JI Pa3BUTHUS HABBIKOB Y4eOHOW, MPOEKTHOM, HAay4HO-
UCCJIEIOBATEIbCKON M TBOPYECKOW AEATEIBHOCTH, MOTHBAIMU OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanuu ydeOHoro mpeamera «MHdopmaTuka» BbIIEISIOTCS YEThIpE
TEMaTUYECKUX pa3jiena.

Paznen «Illu¢gpoBass rpamMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB ¥ JIPYTUX D3JEMEHTOB IM(GPOBOrO0  OKPYKEHHSA, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCTIOIB30BAHUIO CPEJICTB OMEPALIMOHHON CUCTEMBI, paboTe B
cetu HWHTEpHET W HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMHPOPMALMOHHOM
0€30MacHOCTH.

Paznen «Teopernueckue ocCHOBBI HHGPOPMATHKW» BKIHOYaeT B ceOs
NOHSITUMHBIA amnmapaT WHOOPMATHKH, BOIPOCHl KOJUPOBAaHHS WHGOPMAIINH,
u3MepeHus: MHGOPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI alIreOpbl JIOTUKU H
KOMITBIOTEPHOTO MOJEIUPOBAHUSL.

Paznen «AaropurmMbl M NPOrpaMMHpPOBAHME) HAIPABICH HAa Ppa3BUTHE
ANTOPUTMUYECKOTO MBITIUICHHSI, pa3pa00TKy aJTOPUTMOB U OLIEHKY MX CIOKHOCTH,
(dbopMHUpOBaHNE HABBIKOB pEaU3alMM MPOTPAMM Ha SI3bIKaX MPOTPaMMHPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIpPOCAM
MpUMEHEHUsT WH(POPMAIIMOHHBIX TEXHOJOTHM, PEATM30BAHHBIX B MPUKIATHBIX
MPOrpaMMHBIX POJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 33Ja4ax aHaJIN3a
JAHHBIX, HWCIOJb30BaHUIO 0a3 MAaHHBIX M SJIEKTPOHHBIX TAOJWIl ISl PELICHHS
MPUKJIAJIHBIX 3a]1a4.

B nmpuBenénnoMm nanee coaepxkanuu ydueOHoro mpeameta «MHpopMaTuka
KYPCHUBOM BBIJICIICHBI JIOMTOJTHATEIBHBIE TEMBI, KOTOPBIC HE BXOST B 00s13aTEIHHYIO
mporpaMmy OOydYeHHs, HO MOTYT OBITh MPEIIOKECHBI JUISI U3YYCHHS OTIEIHHBIM
MOTUBHPOBAHHBIM U CITIOCOOHBIM O0YUYarOIIUMCS.

YrnyOonéHHbIii ypoOBeHb W3y4YeHHS WHOOPMATHKHA PEKOMEHIYETCS IS
TEXHOJIOTUYECKOTO  NpOo(uIiisi, OPUEHTUPOBAHHOTO HAa  HMHXKEHEPHYID U
nHPOpMALIMOHHYIO Cc(hepbl JeATeNbHOCTU. YTIYOJIEHHBI YpOBEHb HW3YUYCHHUS
nHpOpMaTUKKU 00ECIIEYMBAECT: MOATOTOBKY OOY4YarONIMXCsl, OPUEHTUPOBAHHBIX Ha



CIEHUANIBHOCTU B 00JacTu HMHGOPMAIMOHHBIX TEXHOJOTHH U WHXKEHEPHBIC
CMELUUANIBHOCTH, Yy4YacTHE€ B MPOEKTHOM M HCCIE0BATENbCKON J1eSTEeIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAIPABJICHUSIMU OTpaciu HUHPOPMAIUOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUM, TOATOTOBKY K YYaCTHUIO B OJUMIIMAAX U CAade
Enunoro rocynapcTBeHHOro sK3aMeHa o uHPpOopMaTHKe.

[TocnenoBaTenbHOCTh, HM3YyYEHHUSI TEM B MpeJAeNiaXx OJHOTO Toja OO0ydeHHUs
MOXET OBITh M3MEHEHa MO YCMOTPEHHIO YUYWTeNs MpHU MOJArOTOBKE paboyeit
MIPOTrpaMMBbl U MOYPOYHOTO IJIAHUPOBAHMS.

OO61iee 4nCiIo YacoB, PEKOMEHIOBAHHBIX JIJIs U3ydeHus uHpopMaTuku — 272
yaca: B 10 kmacce — 136 yacoB (4 yaca B Hezienmo), B 11 kimacce — 136 gacoB (4 yaca
B HEJICIIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpebGoBanust TEXHUKHU 0€30MIaCHOCTH U TUTUEHBI PU pabOTe ¢ KOMIIbIOTEpaMU
U IPYTUMU KOMIIOHEHTAaMU LIU(PPOBOTO OKPYKEHUSI.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMaTUYECKOE BBIMIOJHEHHUE MPOrPaMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsI W JIOJTOBpeMeHHas mnamaTtb. OOMEH JaHHBIMH C
noMouIpio muH. KoHTposuiepsl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTYN K HaMsITH.

OcHOBHBIE TEHACHUUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHUH.
[TapannenbHbie BbIUKMCIEHUS. MHOTONPOILIECCOPHBIE CUCTEMBI. CYNEpKOMITBIOTEPHI.
Pacnpenenénnple BBIYMCIUTEIBHBIE CUCTEMBl W 00paboTka OOJBIIUX JIaHHBIX.
MoO6unbpHBIE TUPPOBBIE YCTPOMCTBA M UX POJh B KOMMYHHUKAIUAX. BcTpoeHHBIE
KOMITbIOTE€Phl. MUKPOKOHTpOJIIEphl. POOOTH3MPOBaHHBIE TPOU3BOICTBA.

[IporpamMmmHoOe oOecrieueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Bub
IpOrpaMMHOIr0 oOecredeHus W UX HazHaueHue. OCOOEHHOCTH MPOTrPaMMHOTO
oOecrieueHusi MOOWJIBHBIX yCTpoicTB. IlapamiensHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrneueHue. OnepallOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBepsl  ycTporcTB. HHCTAIUISIUUsT W AEUMHCTAUBALUA  [POTPAMMHOTO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelieHusT U UMEHOBaHMs (aijioB B
noJiroBpeMeHHou ramsaTu. 111aGmoHs! i1 onucanus Tpynn (haiios.

[Iporpammuoe obecnieuenue. JluneH3npoBanue MpPOrpaMMHOTO 0OECTICUeHUS
u 11 poBbIX pecypcoB. [Iponpuetaproe u cBOO60IHOE MPOTpaMMHOE 00eCIIeUeHUE.
KoMMepueckoe 1 HeKOMMEPUYECKOE HCTIOIb30BAHKE MTPOTPAMMHOTO 00ECTICYSHUS U
UGpPOoBBIX pecypcoB. OTBETCTBEHHOCTb, YCTAaHABIMBAaEeMasl 3aKOHOIATEIHCTBOM
Poccuiickonr ®enepanuu 3a HENPABOMEPHOE UCIIOJIb30BAHUE MIPOTPAMMHOIO
oOecrieueHus U MU(POBBIX PECYPCOB.

[IprHIMIIBI IOCTPOEHHKS U anmnapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
Cetebie npoTokoisl. Cets MHTEpHET. Anpecanus B cetn MuTepHET. [IpoTOKOIBI
creka TCP/IP. Cuctema qOMEHHBIX HMEH.

Pa3nenenne IP-cetm Ha moncerm ¢ momomibro Macok noxacerei. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBsI3UM € y3i1oM ceTd. OmnpenereHue mapuipyra JBHKECHHS
[TAKETOB.

Bunert  ngestenbHoctm B cetm HMuaTepHer. CepBucel  MHTepHerta.
I'eonndopmanonsesie cucTeMbl. ['€0OKaIMOHHBIE CEPBUCHI PEATILHOTO BPEMEHU



(Hanmpumep, JIoKalusi MOOWJIBHBIX Teie(dOHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMarucTpasieit), ”HTEpHET-TOProBsl, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.

['ocynapcTBeHHBIE JIEKTPOHHBIE CEPBUCHI M ycIyru. ColManbHBIE CETH —
OopraHu3aius KOJUICKTUBHOTO B3aUMOJICUCTBUS M oOMeHa JaHHbIMH. (CeTeBoii
ATUKET: MpaBWa TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema MopIMHHOCTH
noyiydueHHou nHpopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE M YKOHOMHMYECKHE YIPO3bl, CBSA3AHHBIE C HCIOJb30BAHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TeXHOJOorui. OO01me mpoOiemMbl 3aliuThl
uHdopManuu 1 nHGOpPMaAIMOHHOM O6e3onacHocTr. CpeicTBa 3alUThl HHOOPMAILIUH
B KOMITBIOTEPaX, KOMITBIOTEPHBIX CETSAX U aBTOMATU3UPOBAHHBIX HH()OPMAIIMOHHBIX
cucremax. [IpaBoBoe oOecrnieueHre HHGOPMAITMOHHON OE30MaCHOCTH.

[IpenoTBpaiieHue HECAHKIIMOHUPOBAHHOIO JOCTyIa K  JIMYHOU
KoH(uaeHIIMaTbHONH MH(OpPMALIUK, XPaHAIIEHCS] Ha MEPCOHATBLHOM KOMITbIOTEPE,
MOOWJIBHBIX yCTpoHcTBax. BpemoHocHoe mporpaMMHOe oOecredeHue U CrocOObI
O00opb0ObI ¢ HUM. AHTUBHUpPYCHBIC NporpaMmbl. OpraHu3zanus JUYHOTO apXHBa
uHdopmanuu. PezepBHoe konupoBanue. [laponpHas 3ammTa apxusa.

[Iudporanue nanHpiX. CUMMETPUYHBIE U HECHMMETPHUYHBIC MIHQPHI.
Mudpper mpocroit 3amensl. [udp Leszapsa. udp Buxenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

Nudopmarusi, nanusie u 3Hanus. MHdopmanmoHHsie mporeccsl B MPUPOJIE,
TEXHHUKE U OOIIECTRBE.

HenpepbiBHBIE M JUCKpETHbIE BEJIWYUHBI M CUTHaIBL. Heob6xoammocTh
TUCKpeTH3auuu MHGOpMaIMK, NPETHA3HAYCHHON [JIs1 XpaHECHHs, Nepeladd |
00paboTKH B IUGPOBLIX CHCTEMAaX.

JIBonyHoe  KoAMpoBaHUE. PaBHOMEpHbIE U  HEpPaBHOMEpPHBIE  KOJIBI.
JlexoaupoBanue coOOIEHUH, 3aMMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHuibl uamMepenus koinudecTBa nHpopmaiuu. AndaBUTHBIN TOIXO0 K
OIICHKE KOJIMYeCTBa HH(POPMAIIUH.

Cucrembl cumcinenus. Pa3BépHyTas 3amuch IENBIX W APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeMe cuucieHus. CBoilcTBa MO3UIMOHHOW 3alUCU YuUCJa:
KOJIMYECTBO MU(p B 3aMUCH, TPHU3HAK JCIUMOCTH YHCJIa HA OCHOBAHHE CUCTEMBI
CUHMCJICHUSI. AJITOPUTM NIEPEBOJA LIENOTO Ynciia u3 P-u4HOM CUCTEMBI CUUCTIEHUS B
JNECITUYHYIO. AJITOPUTM TMeEepeBOoJa KOHEYHOM P-muHOW ApoOu B JECATUUYHYIO.
AJNTOpUTM NEPEBOJIA UETOTO YUCIA U3 IECATUYHON CUCTEMBI CUHCIICHUS B P-nuHy¥0.
IlepeBoa KOHEUHOU necaTUUYHOW ApoOu B P-munyro. /[BouuHas, BOCbMEpHUYHAS U
IIECTHAIIaTepUYHAsl CUCTEMbI CUMCIICHUS, CBSI3b MEXIYy HUMU. ApudMeThuuecKue



Onepaldy B TO3UIMOHHBIX CHUCTEMaxX CYHUCICHHUS. TpowdHass ypaBHOBELICHHAs
CHCTEMA CUUCIICHUS. [[BOMYHO-IeCATUYHAS CUCTEMA CUUCIICHHUS.

KonupoBanue TtekctoB. Komupoka ASCII. OpHoOaiiTHBIE KOAUPOBKHU.
Crangapr UNICODE. KoaupoBka UTF-8. Omnpenenenue HHPOPMaLHMOHHOTO
00BEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  uzoOpaxkenud. OneHka  MHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MIPU 3aJJaHHBIX pa3pelieHrud U IITyOUHe KOJAUPOBAHUS 1IBETA.
[IBeToBrie Monenu. BektopHoe koaupoBanue. dopmartbl rpaduueckux (Qansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Orenka nHGOpPMAIMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX
IIpU 3aJJaHHBIX YaCTOTE JUCKPETU3ALINU U PA3PSATHOCTA KOAUPOBAHMSL.

Anrebpa noruku. IloHsTtre BbICKa3biBaHUsS. BpickaspiBaTeNbHbIE (HOPMBI
(npenukatel). KBaHTOPHI CyllIeCTBOBAHUS M BCEOOITHOCTH.

Jlornueckue omeparuu. TaOnuIBI UCTUHHOCTU. Jlormueckuwe BBIpaKEHUS.
Jlornueckue ToxaecTBa. Jl0Ka3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue oneparuy 1 onepauy HaJl MHOYKECTBAMHU.

3akoHBI anreOpbl JIOTUKW. DKBUBAJICHTHBIC MPEOOpa3oBaHUsS JIOTUYECKUX
BbIpakeHu . Jlornuyeckre ypaBHEHUSI U CUCTEMbl YPABHEHUIA.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJUYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIIUN OT KOoJIMYecTBa apryMeHToB. [loHbIe ccTeMbl JTOTHYeCKUX (PYHKITUH.

Kanonnueckue  Qgopmbl  nmoruueckux  BblpakeHuil.  CoBeplleHHBIE
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (OPMBI, aAITOPUTMBI HX
MOCTPOCHHMSI IO TA0JINIIE UCTUHHOCTH.

Jlornueckue »>I€MEHTBI B cOcTaBe KommbikoTepa. Tpurrep. Cymmatop.
Mmuoropa3psanbid cymmarop. IlocTpoeHne cxem Ha JIOTHYECKHUX AJIEMEHTAX I10
3aIaHHOMY JIOTUYECKOMY BBIPAKEHUIO. 3allUCh JIOTUYECKOTO BBIPAKEHUS MO
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX YKMCEN B NaMATA KoMIbioTepa. OrpaHUYE€HHOCTb
IUana3oHa 4YuCel IMpU OrPaHMYCHUM KOJIMYECTBA pa3pAnoB. llepenonHenue
pazpsaHoON ceTku. be33HakoBble M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. J[BOMYHBIM
JOTIOJTHUTEIIBHBIN KOl OTPULIATEIIBHBIX YUCEIL.

[lobutoBbie normveckue omnepanuu. Jlorumueckuii, apudMeTHUUECKHl W
nukandeckud  capuru.  [lludpoBanne ¢ moOMOIIBI0 TMOOUTOBOM  Omepaluu
«wckiovaroniee NJI».

[IpencraBieHne BELIECTBEHHBIX YKCEN B MaMITH KOMIIbIOTEpa. 3Hayamias
4acTh W MOPSAJ0K yucia. JlpamazoH 3HaAYEHUM BEIIECTBEHHBIX uucen. [Ipoliemsr
XpAaHEHHS BEIIECTBCHHBIX UYHCEJ, CBS3aHHBIE C OrPAaHUYCHHEM KOJHWYECTBA
pa3psaoB. BeIosHeHUE omnepannii ¢ BENIECTBEHHBIMH YHCIIAMHU, HAKOIUIEHUE
OIIHMOOK NPH BBIUYUCICHUSIX.



AJITOPUTMBI U IPOTPAMMHUPOBAHUE

OnpeneneHne BO3MOXKHBIX pPE3yJbTaTOB pabOThl MPOCTEHIINX aIrOPUTMOB
YOPaBJIEHUS HCIOJHUTEIAMU M BBIYHUCIHUTEIBHBIX alropuTMoB. OrnpeneneHue
HCXOJHBIX JaHHBIX, IPU KOTOPBIX AJITCOPUTM MOXKET JaTh TPeOYyEeMbIil pe3yJIbTarT.

Oranbl pelleHus 3aJad Ha Kommbrorepe. MHCTpyMEHTalIbHBIE CpENCTBA:
TPAHCIATOpP, OTIATUUK, nOpoduaupoBmMK. KoMmMnuwiasuus W MHTEpHpeTaus
nporpamMm. BupTyanbHble MallluHBL.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAAKU POTrpamM.
Hcnonb3oBanue TpaccupoBOuYHBIX Ta0mui. Otnagounbiii BbiBoA. I[lomarosoe
BBINIOJIHEHUE TTpOorpaMMbl. Touku octaHoBa. [IpocMOTp 3HAUEHNI TEPEMEHHBIX.

SA3pik  nporpammupoBanus (Python, Java, C++, C#). Tunsl naHHbIX:
LEJIOYNCIICHHBIE, BEIIECTBEHHBIE, CHMBOJIbHBIE, ToTHueckue. BetBnenuns. CiioxHbie
ycioBus. Huxnel ¢ ycnoBueM. Llukibel mo nepemeHHO. B3amMo3zameHseMOCThb
pa3UyHbIX BUAOB LUKIOB. HMHBapuaHT 1ukia. CocTaBlIeHHME UUKIA C
UCITOJIb30BAHUEM 3apaHEE ONPEICTEHHOIO NHBAPUAHTA LIUKIIA.

JlokymeHTHpoBaHue nporpamm. Mcnonbs3zoBanue kommeHnTapues. [lonroroska
ONMMCaHUsA MPOrPaMMBbl U HHCTPYKIUU JUIs1 TOJIB30BATEIIS.

AnroputMbl 00pabOTKH HAaTypaJIbHBIX YUCEN, 3alMCAaHHBIX B MO3UIIMOHHBIX
CUCTEeMaxX CYHUCJIECHMs: pa3OMeHHe 3amucu 4Yucia Ha OTIeJbHble LUDpHI,
HaXO0XJACHUE CYMMbl U TIpOU3BEACHHUS UU(p, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAJIBHON) TTU(PPHI.

HaxoxneHue Bcex MpOCThIX YUCEN B 3aJlaHHOM Auanaszone. [IpeacrtaBieHue
quclia B BUJie Habopa MpOCThIX COMHOXKHUTENEH. AJTOPUTM OBICTPOTO BO3BEJCHUS B
CTEIECHb.

O6paboTka JaHHBIX, XpaHAIUXCsS B (aitnax. TekcToBble U TBOMYHBIE (DaiiIbL.
daitnoBele nepeMeHHbIe ((aitnoBeie ykazarenu). Utenne u3 daiina. 3amnuce B ¢aii.

Pazbuenue 3amaun Ha noazagaun. [logmporpamMmsl (pouenypsl U GyHKIUN).
Pexypcusi. PexkypcuBHble 00bekThl ((hpakransi). PexypcuBHBIE Tpolemypbl Hu
¢ynkiuu. Mcnonb3oBaHue cTeka Juisi OpraHu3aIii peKypCUBHBIX BBI30BOB.

Hcnonp3oBanue cTaHgapTHOW OMONHMOTEKH s3bIKa MPOTPAMMHUPOBAHUS.
[lonknrouenne  OMOJMOTEK  MOAIPOrpamMM  CTOPOHHUX  IPOU3BOJMTEIEH.
MoaynpHBIN IPUHIUII IOCTPOECHUS POTrPAMM.

Uucnennsie MeToibl. TouHOE M PUOIMKEHHOE pElIEHUs 3a1aun. YnCIeHHbIE
METO/Ibl PELICHUs] YpaBHEHUM: METOJ mepedopa, METOJ MOJOBUHHOTO JEIECHHS.
[Tpubnux€HHoe BHIYMCICHUE IJIMH KPUBBIX. Bbramciienue miomaneid Quryp c
MIOMOIIBIO YHUCJIEHHBIX METOAOB (METOJ NPSIMOYI'OJBHHUKOB, METOJ Tpamleruil).
[Tonck w™akcumyma (MUHHMYMa) GYHKIHA OJHOW TEPEMEHHOW METOI0M
ITOJIOBUHHOTO JEIECHUS.



O6paboTka CHUMBOJIbHBIX  JIaHHBIX. BcTpoeHHbIe  (YHKIMM  sA3bIKa
MPOrpaMMUPOBAHUS /111 OOPAOOTKU CHUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CHMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBA TMOSIBICHUN CHUMBOJIA B CTPOKE,
pazOueHue CTPOKHU Ha CJI0BA MO MPOOEIbHBIM CUMBOJIAM, MTOUCK MOJICTPOKUA BHYTPU
JAHHOW CTPOKHM, 3aMEHA HalICHHOM ITIOACTPOKU Ha IPYIyIo CTPOKY. ['eHepanus Bcex
CJIOB B HEKOTOpOM aj(aBUTE, YJOBIETBOPSIOIMINX 3aJaHHBIM OrpaHUYEHUSIM.
[IpeobpazoBaHue unciaa B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M TIOCJIEIOBATEIBHOCTH 4HCeNl. BpruucieHne o0000IMEHHBIX
XapaKTepUCTHK AJIEMEHTOB MacCHBa WJIM YHCIOBOM MOCIIEIOBATENIBHOCTU (CYMMBI,
POU3BENICHUS, CPEIAHET0 apu(PMETHIECKOT0, MUHUMAJIBLHOTO U MaKCUMAJIBHOTO
AJIIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHEVHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MAaCCUBE.

CoptupoBka oHOMEpHOT0 MaccuBa. [IpocTeie METOABI COPTUPOBKH (METOJ
nmy3bIpbKa, METOJl BBIOOpa, COPTUpPOBKA BcTaBKamu). COPTHPOBKA CIUSHHUEM.
brictpast coptupoBka MaccuBa (anroput™ QuickSort). JIBomuHbBI MOUCK B
OTCOPTUPOBAHHOM MACCHBE.

JIBymMepHbIE MacCUBBI (MaTpHIlbl). AJNTOPUTMBI 00paOOTKU JBYMEPHBIX
MaCCHBOB: 3aII0OJTHEHUE JIBYMEPHOIO YMCJIOBOTO MacCHBa MO 3aIaHHBIM ITpaBUJIaM,
MOMCK DJIEMEHTA B IBYMEPHOM MACCHBE, BBIYUCIECHUE MaKCUMyMa (MUHUMYyMa) U
CyMMBI 3JE€MEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOILIOB
JBYMEPHOT'O MacCHBa.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBeiii mporueccop. PepgaktupoBanme u dopmarupoanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa TOHWCKa W aBTO3aMEHBI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBAaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBnenue. KomnmektuBHas paboTta ¢ JOKyMEHTaMH.
NHCTpyMEHTHI pelieH3UpOBaHUsI B TEKCTOBBIX Mporieccopax. OOmayHbie CEpBUCHI.
HenoBas nepenucka. Pedepar. [IpaBuna nutrpoBanusi HICTOYHUKOB U 0OPMIICHHUS
oubnuorpaduyeckux ccputok. OdopmieHrne cnucka JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBIOTEpPHOW BEPCTKOM TEKCTa. TE€XHUYECKUE CpPEICTBA BBOJA TEKCTA.
Crenuann3upoBaHHbIE CPEJICTBA PEIAKTUPOBAHUSI MATEMATUUECKUX TEKCTOB.

AHanu3 gaHHbiX. OCHOBHBIE 3aJlayM aHajiu3a JaHHBIX: NPOTHO3UPOBAHMUE,
KiaccupuKkanus, Kiacrepuzalus, aHaliu3 OTkIoHeHui. IlocnenoBaTenbHOCTh
pelIeHus 3a7a4 aHajdu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYHUCTKA U OICHKA
KauecTBa JaHHBIX, BHIOOp W/WIIM MOCTPOSHHUE MOJENH, MpeoOpa3oBaHue TaHHBIX,
BU3yalIM3allksl TaHHBIX, UHTEpIpeTanus pe3yiabratoB. [IporpamMmubie cpeactsa u
MHTEPHET-CEPBUCHI JIJIs1 00paOOTKH U MpPEACTaBICHUSI JaHHBIX. boibliue JaHHBIE.
Maivaaoe o0yuenue. MIHTeIeKTyallbHbIM aHAIU3 TAHHbIX.



AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaOiul. BbruuciieHne cyMMmbl,
CpeIHero apu(pMETHIECKOr0, HanOOIbIIEr0 (HANMEHBIIIET0) 3HAaYEHHs AUAINa30Ha.
Beruncnenne kosg@uimenta Koppemsuuu JBYyX psSAoB JaHHbIX. lloctpoenue
CTONOYAThIX, JHMHEMYaTbIX W KPYroBbix Jauarpamm. IlocTpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHre 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelleHHEe YpaBHEHHMH C MOMOIIBIO IoA0Opa IapaMerpa.
OnTumuzanus Kak MOMCK HAWJIYYILEro pelieHusl B 3alaHHbIX ycioBusx. LleneBas
GyHKMsA, orpaHnyeHus. JIokanbHbIe U I1100aIbHBIH MUHUMYMBI LIETIEBON (DYHKITUH.
Pemenue 3a1ay onTUMU3AIUHU C TOMOIIBIO 3JEKTPOHHBIX TaOIHII.

11 KJIACC

Teopernueckne 0CHOBbI HHGPOPMATHKH

Teoperndeckne moOAXOABI K OICHKE KojaudecTBa uHMopManuu. 3aKoH
anauTuBHOCTH MHpopmaruu. Dopmyna Xaprau. MHpopmaius u BEpOSITHOCTS.
®opmyna lllenHoHa.

Anroput™mbl cxkaTtuss gaHHbIX. AnroputM RLE. Anroputm Xaddmana.
Anroput™m LZW. ANropuTMBbI CKaTHS JAHHBIX C TOTEPSIMU. Y MEHBIIICHHUE TTyOUHBI
KOJIupoBaHus 11BeTa. OCHOBHBIEC Ueu alroput™MoB cxatus JPEG, MP3.

CkopocTh mepefayd JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNepeAadyd  OT
UH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBSI3U. [IpUyuHBI
BO3HMKHOBEHHUS OIIMOOK Tpu T1epefade JaaHHbIX. Konbl, MO3BOJISIONINE
OOHapy>XMBaTh M WUCHPABIATH OIIMOKH, BO3HUKAIONIME TNpU TMepenade JTaHHBIX.
Paccrosaune Xsmmunra. Koguposanue ¢ moBroperrneM 6uToB. Kojbr XoMMuHTA.

Cucrembl. KoMmoHeHTBI cucTeMbl M HUX B3auMmozeiictBue. CHCTEMHBIHI
s dext. Yrnpapnenue kak nHGOpMAIMOHHBIN TIpotiecc. OOpaTHast CBA3b.

Mogenn u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJIETTUPYEMOMY OOBEKTY WM TpOoIIecCy, LeIn MoaeaupoBanus. DopManuzanus
MIPUKJIAIHBIX 3a]1a4.

[IpencraBnenne pe3ynbTaTOB MOJECIUPOBAHUS B BUAE, YAOOHOM s
BOCHIPHSTHS 4eIOBEKOM. [ paduueckoe npeacTaBiIeHne JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padpr. OcHoBHBIE TOHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MATpHI] CMEXKHOCTH, BECOBBIX MAaTpHL, CIIUCKOB CMEXHOCTU. Pemienue
ANTOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHaimu3oMm rpadoB (MOCTpOEHUE
ONTUMAJIGHOTO IYTH MEXIy BepIIMHaMU rpada, OmpeaeicHrue KOoIMIeCcTBa
Pa3IMYHBIX MYTEeW MEXKAY BEPIIMHAMU OPUEHTUPOBAHHOTO AlIMKINYECKOTO rpada).

JlepeBbsi. bunapnoe nepeBo. JlepeBbs mouncka. CrmocoObl 00Xoja aepena.
[IpencraBnenue apudmeTnyecKux BhIpAXKEHUM B BUJle AepeBa. JIUCKpeTHbIE UTPbI
JIBYX UTPOKOB ¢ nojiHoM nHdopmanueit. [loctpoenue nepesa nepedopa BapHuaHTOB,



OMMCAHME CTPATETHH UIPbl B TAOJIMYHON (hopme. BBIUTpPHIIIHBIE U TPOUTPBILIHBIE
ITO3ULIVH. BBIMTPBIIIHBIE CTPATETUH.

CpencrtBa UCKYCCTBEHHOTO HMHTEJUIEKTa. CEepBUCHI MAlIMHHOIO INEPEBOJA U
pacno3HaBaHus yCTHOM peud. KorHuTtuBHBIE cepBHUCHL. MneHTU]UKanus U MOUCK
M300paKEHUM, pacro3HaBaHUE 1L, CamooOyuaroruecs CUCTEMBI.
HcKkycCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX HUrpax. lcronb3oBaHUE METOLOB
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B 0Oydaromux cuctemax. Mcnonab3oBaHHE METO/IOB
MCKYCCTBEHHOI'O0 MHTEJUJIEKTa B poboToTexHuke. MHTepHeT Bewel. IlepcrnekTuBel
Pa3BUTHUSA KOMIIBIOTEPHBIX MHTEJUIEKTYaJbHBIX CUCTEM. HelipoHHBIE ceTh.

AJITOPUTMBI U IPOTPAMMHPOBAaHHE

@opmann3zanus NOHATHUS aroputMa. MamuHa TelOprHra Kak yHUBEpCaIbHas
Mozenb Belunciienui. Tesuc Yépua—Twropunra.

OneHka CII0KHOCTU BbIUMCIEHUI. BpeMs paGoTbl U 00BbEM HCIOJIB3yeMOM
naMsaTH, UWX 3aBUCUMOCTb OT pa3Mepa MCXOAHBbIX JaHHbBIX. OneHka
ACUMIITOTUYECKOM  CII0O)KHOCTH ~ QJITOPUTMOB.  AJTOPUTMBI  MOJWHOMHAIBHOM
cnoxHoctu. [lepebopHbie anropuTmsl. [IpuMepsl pa3nuyHbIX aJrOPUTMOB PEIICHHUS
OJIHOM 3aJa4M, KOTOPbIE UMEIOT PA3IUYHYIO CI0KHOCT.

[Touck mOpocCTHIX 4YMCENl B 3aJaHHOM JUAIa30HE C TOMOIIBIK alropuTMa
«penieto DpatocheHar.

MHuoropa3psiAHbie 1eble YUCIa, 3a/1a4d JUIMHHON apu(PMETHKH.

CrnoBapu  (accollMaTUBHBIC MACCHBBI, OTOOpaKeHHs).  XOII-TaOJIUIIHI.
[locTpoenue andaBuTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTAa.

Crekn. AHanu3 TMPaBUIBHOCTH CKOOOYHOTO BhIpaKeHUA. Brruncinenue
apu(METHIECCKOTO BBIPAXKEHHS, 3aITMCAHHOTO B MOCTOHUKCHON hopme.

Ouepenu. Mcnonb3zoBanue ouepeau AJisi BpEMEHHOIO XPAHEHUS JaHHBIX.

Anroputmbl Ha rpadax. [loctpoeHne MHUHHUMAIBLHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO HEOPHUEHTHPOBAHHOTO rpada. KommuecTBo pa3nuyuHbIX
nyTei MeXay BepIIMHAMU OPUEHTHPOBAHHOTO AlMKIWYECKOro rpada. AJIroputm
JIeUKCTpBI.

JepeBbs. Peanmm3anus aepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBOUUYHBIE
(Ounapubie) nepeBbs. llocTpoeHue paepeBa sl 3aaHHOTO APUPMETHUYECKOTO
BbIpaxkeHHs. PekypcuBHBIE alrOpuTMBbl 00xoAa nepeBa. lcrnosip3oBaHue cTeka U
ouepeau Iy 00Xo/1a JiepeBa.

JIlnHaMH4YeCcKOe TNPOrpaMMHPOBAHME KaK METOJ pEIIeHus 3axad ¢
COXPAaHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTATOB. 3a/Jaud, PELIaEMble C IOMOUIBIO
JUHAMUYECKOTO TMPOrpaMMHMPOBAHUSA: BBIUMCIEHUE PEKYPCUBHBIX (DYHKIUH,
ITOACYET KOJIMYECTBA BAPUAHTOB, 3814l ONTUMHU3ALUN.

[lonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOTrpaMMHUpPOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBA M MeTOJIbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIM aHAIU3.



Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO MOAXOJA.
WNukancynsuus, Haclie10BaHUE, TOJIUMOPHU3M.

Cpensl ObicTpoid pa3paboTku mnporpamm. IIpoektupoBanue wuHTEpdeiica
noJsib30Baresis. Mcrnonb30BaHUE TOTOBBIX YIIPABISIEMBIX JIEMEHTOB JIJ1sl IOCTPOCHUS
uHTEpPeiica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o  mapaaurmax
MIPOrpaMMHUPOBAHUS.

NupopmManoHHbIe TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIMPOBAHUSI:  MMOCTAHOBKA
3ajaud, pa3padOoTKa  MOJEIM, TECTUPOBAHUE  MOJENIH, KOMIIBIOTEPHBIN
AKCTIIEPUMEHT, aHAJIU3 PE3yJbTaTOB MOJICIIUPOBAHUS.

Jluckperuzanvss NOpU MaTEMATUUYECKOM MOJCIUPOBAHUN  HEMPEPHIBHBIX
mpoiieccoB. MojienupoBaHue JBIKEHUS. MoienupoBaHue OMOTOTHYECKUX CUCTEM.
MaremaTu4eckue MOJIeTd B OKOHOMHUKE. BBIYUCIHTENBHBIE SKCIEPUMEHTHI C
MOJICIISIMU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTa. MeToJ HauMEHBIIUX KBaJpPaTOB.
OlleHKa YHUCJIOBBIX TapaMEeTPOB MOJEIUPYEMBIX OOBEKTOB M  IPOIIECCOB.
BoccranoBienue 3aBUCUMOCTEH 110 pe3yIbTaTaM dKCIIEPUMEHTA.

BepositHocTHbie  mopenu.  Metoast  Monte-Kapmo.  MiMurtanmoHHOE
MonenupoBanre. CUCTEMBI MACCOBOTO 00CITY KMUBaHUSI.

TaGnuunble (pensuvoHHBIC) 0a3bl JMaHHBIX. Tabmuiia — TpeAcTaBICHUE
CcBelleHHi 00 OMHOTHMIHBIX 00BekTax. Iloie, 3amucek. Kimrou tabmunel. Pabora c
roToBoil 0a3oil naHHBIX. 3amojgHeHWe Oa3bl NaHHbIX. [loWCK, COpTUpOBKA U
bunbTpanusg JaHHBIX. 3alIpOChl Ha BBIOOPKY JAHHBIX. 3alpoChl C MapaMeTpamH.
Boluncnsiembie mojs B 3ampocax.

MHoroTtabnuunbie 6a3bl TaHHBIX. THUIBI CBSA3EH MeXay TabauiaMu. BaenHui
kito4. [lenoctHOCTh 6a3bl MaHHBIX. 3aMpPOChl K MHOTOTAOIUYHBIM 0a3aM JTaHHBIX.

Nutepner-nipuiioxenus. 1lonsaTre 0 cepBepHON U KIMEHTCKOW YacTAX CaWTa.
TexHoNmorus: «KJIUEHT — CepBEP», €€ TOCTOMHCTBA M HenocTaTKu. OCHOBBI SI3bIKa
HTML wu xackagubeix tabnui ctuwieit (CSS). Crenapum Ha s3bike JavaScript.
@®opMbl Ha BEO-CTpaHHUIIE.

Pasmenienne Be6-caiiToB. Ycimyra XoCcTHHTa. 3arpy3ka (paiioB Ha CauT.

BBon m300paykeHW C HCMONB30BAHUEM PA3NMYHBIX ITUPPOBBIX YCTPOUCTB
(madpoBbIX (poToanmapaTtoB M MHKPOCKOTIOB, BHUIEOKAMEp, CKAaHEPOB U JIPYTUX
yctpoiictB). I'paduueckuit pegakrop. Pazpemenue. KagpupoBanue. Mcnpapienue
nepcnektuBbl.  ['mcrorpamma. Koppekuust  ypoBHEW, KOppekUus  LBETa.
OOecrBeunBaHue MBETHBIX H300pakenuit. Perymb. PaGota ¢ obOmactamu.
OUIbTPHI.



MHorocnolinele u3o0paxkeHus. TexcroBble ciaon. Macka cnos. Kanausl
CoxpaneHue BblaelieHHON oOnactu. IloaroroBka WiumrocTpanuil s BeO-CalTOB.
AHUMHpOBaHHBIE H300paKEHUS.

BekropHas rpaduka. I[lpumutuBbl. W3mMeHeHue mopsiaKa 3JIEMEHTOB.
BeipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.

[IpuHUOKIIBI TOCTPOEHHUS U PEAAKTUPOBAHUS TPEXMEPHBIX Mozeneil. CeTouHbIe
Mojend. Marepuanbl. MoJenupoBaHME HMCTOYHMKOB OCBelleHus. Kamepsl.
AnnutuBHbie TexHonoruu (3D-npunTtepsl). [loHsTHE O BUPTYaIbHOM peanbHOCTU U
JOIIOJTHEHHOU PEAIbHOCTH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOI'PAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBUIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE  pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTH M CIOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTPEHHEH MO3UILIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAallMi, TO3UTUBHBIX BHYTPEHHUX
yOXKJIeHUI, COOTBETCTBYIOIIUX TPAJAUIMOHHBIM  IIEHHOCTSIM  POCCHUKCKOTO
o0111ecTBa, paCIIUPEHUE KUZHEHHOTO OIbITa U OMbITA JEATEILHOCTH B IpPOIIECCEe
peanuzaiu  CpeACcTBaMH  y4eOHOro TMpeaMeTra OCHOBHBIX — HamlpaBiIeHUU
BOCITUTATEIILHON JIEITEIIbHOCTH.

B pesynbprate wusyuenus wuHPOpPMATHKH Ha YPOBHE CpEIHEro oOIIero
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAYIONIME JTUIHOCTHBIC
PE3YIABTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB M 00s3aHHOCTEH, YBaXKCHHE 3aKOHA
U TpaBOMOpPSIKA, COOMIOACHHE OCHOBOIOJIATAIOIIMX HOPM HH(OOPMAIMOHHOTO
npaBa ¥ THPOPMALIMOHHOM 0€30MacHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3Ma,
KCeHO(hOoONH, AUCKPUMHUHAIMK IO COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAllMOHAJbHBIM [PU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIEHUE K UICTOPUUECKOMY HaCJIEAUI0, TOCTHXKEHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMAaHUE 3HAaUeHUs] HHPOPMATUKH KaK HayKH
B ’KM3HU COBPEMEHHOTO OOIIIECTBA;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHerT;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas JCTETUKY HAy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCTIPUHMMATH PA3IMYHBIC BHUABl HMCKYCCTBAa, B TOM YHCIIC
OCHOBAaHHOT'O Ha WCIIOJIb30BAaHUU WH(OPMAITMOHHBIX TEXHOJIOTHIA;

5) pusnvecKoro BOCIUTAHUS:

copMHUPOBAaHHOCTH  3JA0pPOBOTO M 0Oe3omacHOro  oOpaza  JKHU3HHU,
OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, B TOM UHKCIIE 32 CUET COOJIIOICHUS



TpeOoOBaHMI  0€30MacHOM  AKCIUTyaTallu  CPeACTB  MH(POPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTh K AaKTMBHOW JEATEIBHOCTH TEXHOJOIMYECKONM U COLMAJIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITNIOJIHATD TAKYIO J1€ATEbHOCTD;

uHTepec K cdepaM Mpo(ecCHOHANBHON AESTENbHOCTH, CBSA3aHHBIM C
MH()OPMATUKON, NPOrpaMMUPOBAHUEM M HHPOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTI)KEHUAX HAyKH HMH(OPMATHUKHA M HAYYHO-TEXHUYECKOTO
nporpecca, yMeHHE CcOBeplIaTh OCO3HAaHHBIM BBIOOp Oynymied mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU KU3HH;

7) 3K0JI0THY€eCKOT0 BOCTTUTAHMS:

OCO3HAaHHE TJI00aTBHOr0 XapakTepa 3KOJOTMYECKMX NpoOjeM U myTed ux
pelieHus, B TOM 4HCI€e C Y4E€TOM  BO3MOXKHOCTEH  MH(MOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH, TOCTI)KEHHUSAM HAyYHO-TEXHHYECKOTO IIporpecca u
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH UH(GOPMAIIMOHHBIX PECYPCOB,
MH(GOPMAIIMOHHBIX TPOLIECCOB UM HMHPOPMAIMOHHBIX TEXHOJOTHH B YCIOBHIX
1 poBoi TpaHchopMaIK MHOTUX cep KU3HU COBPEMEHHOTO 00IIECTBa;

OCO3HAHHME IEHHOCTH HAaY4YHOU MIESTEIBHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIEAOBATENbCKYIO NCSITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE.

B mporiecce nocTHKeHNUS TUYHOCTHBIX PE3YIBTATOB OCBOSHUS ITPOTPAMMBI T10
nHpOpMATUKE y OOYYaIOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA WHTEIIEKT,
npeanoaraiomuil chopMUpPOBaHHOCTD:

CaMOpPETYJIMPOBAHMS, BKJIIOYAIOLIEr0 CaMOKOHTPOJb, YMEHHME IPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TMOBEJIEHHUE, CHOCOOHOCTh aJanTHPOBATHCA K
HMOLIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMH, BKJIOYAOLIEH CTPEMIICHHE K JOCTHKEHUIO LEIH U
ycrnexy, ONTUMHU3M, MHHMIIMATHUBHOCTb, YMEHHME JEMCTBOBAThb, MCXOMSl U3 CBOUX
BO3MOKHOCTEH;

SMIIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 IMPU OCYIIECTBIEHWN KOMMYHMKAIUHU, CIIOCOOHOCTH K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOUAOIINX CIOCOOHOCTh BBICTPAUBATH OTHOILICHHUS
C APYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peliaTh KOH(IUKTHI.



METAINPEIMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHuss HWHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHus y oOyuawmerocss OynayT cQOpMUPOBaHBI METAaNpPEIMETHBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBIE y4eOHBIE JIEHUCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCAJIbHbIE yueOHbBIE IEHCTBHS, pPETYISTUBHBIE YHUBEpCAIbHBIE Y4YeOHBIC
TEHCTBUS, COBMECTHAS JESATEIHHOCTD.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBHS

1) 0a30Bble JJOrHYeCKHe eHCTBUS:

CaMOCTOSITeIbHO  (OPMYNHpPOBAaTH M aKTyaJu3UpoOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK WJIM OCHOBAaHUS JJII CPaBHEHWS,
Kjaccudukauu u 006001eHus;

OTIPENIENIATh IIeJIU JEATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTCPUH WX
JIOCTHYKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B paCCMaTPUBACMBIX SIBIICHUSX;

pa3pabaTbiBaTh IUIAH PEIICHUS TPOOJIEeMBbl C y4E€TOM aHajdu3a MMEIOUTUXCS
MaTepuaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B IEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEISAM, OLIEHUBATh PUCKU MOCIEACTBUMN 1ESITEIbHOCTH;

KOOPJMHUPOBATH U BHITIOJIHATH Pa0d0OTYy B YCIOBUSX PEATbHOTO, BUPTYAIBHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUU )KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUS:

BJIQ/ICTh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKON M TPOCKTHON JIEITEILHOCTH,
HaBBIKAMHU  paspelnieHus mpoOsieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIISITh PA3JIMYHBIE BHIBl JIEITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAaHMSI, €r0 HMHTEPIpPETalnu, MPeoOpa30BaHUI0O U MPUMEHEHHUIO B PAa3IUYHBIX
y4eOHBIX CHUTyallWsiX, B TOM YHCJI€ TPH CO3JaHUU YYEOHBIX M COIMATBHBIX
MIPOEKTOB;

¢dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOUE€BBIMU MOHATUSIMU U METOJIAMHU;

CTaBUTb U (HOPMYIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOU
NEATENIbHOCTU U KU3HEHHBIX CUTYaIUsX;



BBISBJISTh TPUYMHHO-CJICJACTBCHHBIC CBS3M W aKTyaJW3WpOBaTh 3a/ady,
BBIJIBUTATh THIOTE3Y €€ PEIICHHSI, HAXOAUTh apTYMEHTHI JJIS TOKa3aTEIhCTBA CBOUX
YTBEPKICHUM, 3a/1aBaTh MapaMeTPhl U KPUTESPUH PEIICHUS;

AQHANMM3UPOBATh TIOJYYCHHBIE B XOJEC PCIICHHUS 3aJaddl  PE3yJbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh IPHOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IIEJICHAIPABIICHHBIN IMOMCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B TPO(PECCUOHATIBHYIO CPEAY;

YMETh TICPCHOCUTh 3HAHHUS B IO3HABATEIBHYIO M IPAKTHUYECKYIO O00JacTH
JKU3HEEITCILHOCTH,

yYMETh HHTCTPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC HWJCH, MpEJIaraTh OPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ nunpopMmanmeii:

BJIQJICTh HABBIKAMM IOTYYCHUS WH(GOPMAITUU M3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITCJIbHO ~ OCYIIECTBIIATH  IOWCK,  aHaju3, CHUCTEMAaTU3AIHMI0 M|
MHTEPIIPETAIINI0 HHPOPMAIIUK Pa3IMIHBIX BUAOB M (POPM IIPEICTABICHUS;

co3dgaBaTh TEKCTHI B pPa3IMYHBIX (Gopmarax ¢ yu€TOM Ha3HAYCHUS
uHpOpMAIIMK W IICJICBOM  ayJUTOPUHU, BBIOMpas ONTUMAaJIbHYIO  (QopMy
NPEJICTAaBJICHUS U BU3yaJIU3alliHu;

OIICHMBATh JIOCTOBEPHOCTD, JICTUTUMHOCTh WH(pOpPMAIIMH, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIBHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh  CPEACTBA HMH(POPMAIMOHHBIX W KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHU3aIlMOHHBIX
3a/1a4 C COOTI0IEHUEM TPeOOBaHUHM SPrOHOMHUKH, TEXHUKHA O€30ITaCHOCTH, TUTHEHBI,
pecypcocOepekeHHsI, MPaBOBbIX M AITHYECCKHUX HOPM, HOPM HHGOPMAIIMOHHOMN
0e301acHOCTH;

BJIAJECTh  HABBIKAMH  pACIO3HABaHWUS W 3alUTBl  WHOOpMAIHH,
nH(pOPMAIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

KommyHuKaTHBHBIE YHUBEPCAJbHbIE YUeOHbIe 1eiCTBUSA

1) oOmenume:

OCYIIECTBIISITh KOMMYHHUKAIIUKA BO BCeX chepax KU3HM;

pacmo3HaBaTh HeBepOadbHBIE CpEACTBa OOIEHWs, MMOHWMATh 3HAYCHHE
COLMAJIbHBIX 3HAKOB, pPacCIlO3HABATh IIPCAIIOCBIIKH KOH(i)J'II/IKTHBIX CI/ITyaI_II/Iﬁ u
CMATYATH KOH(l)J'H/IKTBI;

BJIQJICTh  PA3JUYHBIMM  CIIOCOOAMH  OOIIEHHUS W B3aUMOJICHCTBHS,
apryMEHTHPOBAHHO BECTHU JUAJIOT, YMETh CMAT4aTh KOH(MIUKTHBIE CUTYAIUH;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJIICTB.

2) coBMecTHAasl 1eATeJIbHOCTh:

[IOHUMAaTbh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOM U WMHIMBUIYAJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHUMATh LM COBMECTHOM  ACATEIIbHOCTH, OpPraHU30BbIBATH U
KOODAWHUPOBATh JIEUCTBUS II0 MX JOCTHIKCHHUIO: COCTAaBIIAITH IUIAaH JCUCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIMiA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

[pejjaraTb HOBBIE IPOEKTHI, OLCHWBAaTh MWJAEU C TO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATEIIBHYIO NESTEIbHOCTh, BBISIBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
NEATEIbHOCTU U AKU3HEHHBIX CUTYaIUAX;

CaMOCTOSTEIILHO COCTABIIATH IIJIaH PEIICHUS] TPOOIEMBI C YUETOM UMEIOIIHUXCS
PECYpCcoOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATIOYTCHHH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MTpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JIeaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW JPYAUIUU B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 0O0pa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIAJ€Th  HABBIKAMHU  [O3HABATEJIILHOW  pediiekcuu Kak  OCO3HaHUS
COBEpIIAEMBIX JEHUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTATOB U



OCHOBaHUM, MCHOJb30BaTh NPUEMBI pedIeKCUU JUIsl OLEHKU CUTyalluu, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHUS IO UX CHHKECHUIO;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIBHOCTH.

3) npuHATHSA ce0s U APYTUX:

OPUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO APYTHX HA OIMIHUOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

B mpomecce um3ydenuss kypca uHpopMaTuku yriayonéHHoro ypoBHs 6 10
Kacce oOy4aronuMucs OyayT JOCTUTHYTHI CIeAYIOUIME IPEIMETHBIE PE3yIbTaThI:

BJIAJICHUE TIPEJICTABICHUAMH O pPOJM HH(MOpPMAIMK U CBS3aHHBIX C HEU
IPOIIECCOB B TPHUPOJIC, TEXHUKE M OOIIECTBE, MOHIATHAMU «UH(POpMALIHI»,
«UH(POPMALIMOHHBIN MPOIIECC, KCUCTEMAY, KKOMIIOHEHTHI CUCTEMBbI», «CUCTEMHBIH
b dexTy, «mHPOpMaLIOHHAS CUCTEMAY, KCUCTEMA YIIPABICHUSY;

BJIaJICHHE MeETOJaMH Ioucka uHbopmammu B cetu HHTepHeT, yMmeHue
KPUTHUYECKHU OLICHUBATh WH(OPMAIINIO, TOJYYeHHYIO U3 ceTH MHTepHeT;

yMEHHE XapaKTepu3oBaTh OOJbIIME JaHHBbIC, MPUBOJAUTH IMPUMEPHI
UCTOYHUKOB MX TIOJYyYEHUS W  HANpaBICHHUS  HUCIOJIb30BaHUS, YMEHHUE
KIaccu(UIUPOBaTh OCHOBHBIC 3a/lauyd aHalM3a JaHHBIX (MIPOTHO3WPOBAHUE,
KJaccuuKarus, KJlacTepuzalusi, aHaIu3 OTKJIOHEHUI), MOHUMATh
MOCIIEIOBATENIBHOCTD PEIICHUS 3a/1a4 aHalln3a JaHHBIX: COOp MEPBUYHBIX JIaHHBIX,
OYMCTKA U OIICHKAa KauecTBa JaHHBIX, BLIOOD W/WIM TOCTPOECHUE MOJIEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YyaIU3allHsl TaHHBIX, HHTEPIPETAIHs Pe3yIbTaTOB;

MOHMMAaHNE OCHOBHBIX NIPHUHIIMIIOB YCTPOWCTBA M (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWIIBHBIX KOMITHIOTEPOB, TEHACHIIUN Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HABBIKAMH PAa0OThl C OMEPAIMOHHBIMU CHUCTEMaMH, OCHOBHBIMU
BUJIAMU TTPOTPAMMHOTO O0ECTIeYSHUS IS PEIICHHs YIeOHbBIX 3a7a4 110 BEIOpaHHOM
crienHualIn3alum;

HaJIU4Ke MPEJCTABICHUN O KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MUpe, 0 0a30BBIX MPUHITUIIAX OPTAHU3ANNN U (DYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceredd, 00 OOIMMX MOPHUHIMIAX pa3pabOTKU M (PYHKIMOHUPOBAHUS HHTEPHET-
MIPUIIOKEHN;



MMOHUMAaHHE YTPo3 HHPOPMAIIMOHHOM O€30MTaCHOCTH, UCIIOJIL30BAHUE METOIOB
U CPEICTB MPOTUBOACHUCTBHUS 3TUM yIrpo3aMm, COOJIOJIEHHE Mep Oe30MacHOCTH,
MPEJOTBPAIIAIONIMX HE3aKOHHOE PpAacCIpOCTPAaHEHUE TMEPCOHATbHBIX JIAHHBIX,
cobOnoieHue TpeOOBaHMIM TEXHUKU O€30MaCHOCTH M THUTHEHBI Mpu pabore C
KOMIIBIOTEpAMHU U JIPYTUMH KOMIIOHEHTaMHU IU(PPOBOrO OKpYXKEHUs, MOHUMAHUE
MIPaBOBBIX OCHOB MCIOJIb30BaHUS KOMITBIOTEPHBIX MMPOTpaMM, 0a3 JaHHBIX U PaOOTHI
B cetu MHTEpHET;

NMOHUMAHUE OCHOBHBIX MPHUHIMIIOB JUCKPETHU3ALUM PA3JIUYHBIX BHUJIOB
uHQOpMalUKM, YyMEHUE ONpEeneaaTh HWHPOPMAIMOHHBI O00BEM TEKCTOBBIX,
rpauyYecKrX M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapaMeTpax IUCKPETU3AIUH,
yMEHHUE OMPEICNIATh CPEIHIOI0 CKOPOCTh Mepeiauu TaHHBIX, OLICHUBATh U3MEHEHHE
BPEMEHHM Tiepe/layd MpU HU3MEHEHWU HWHPOPMAIIMOHHOTO 00BhEMA JaHHBIX U
XapaKTEePUCTUK KaHaJla CBSI3H,

yMEHHUE HCIOJIb30BaTh MPHU PEIICHUHU 3a]ad CBOWCTBA MO3UIITMOHHON 3amucu
qucesl, aJrOpuTMa MOCTPOSHHUS 3aMMCH YUCTIa B TTIO3UIIMOHHONW CUCTEME CUMCIICHHS
C 3aJIaHHBIM OCHOBAaHHMEM M TIOCTPOEHHUS YHCJIa MO CTPOKE, COJAeprKallel 3amuch
ATOTO YKCJIa B TO3UITMOHHON CUCTEME CUMCIICHHUSI C 3a]JaHHBIM OCHOBaHUEM, YMECHHE
BBITIOJIHSITH apU(METHIECKUE OTIepallUK B TTO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS,

YMEHHE BBIMOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUU, HCIONb3YS
3aKOHBI anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BbIOHKTUBHONW U KOHBIOHKTHBHOM HOPMAabHBIX (popMax IO 3aJaHHON TaOIHIe
UCTUHHOCTH, HCCJIENOBAaTh 00JaCTh HMCTUHHOCTH BBICKA3bIBAHUSA, COJEPIKAIIETO
NIEpEMEHHbIE, PEIIaTh HECIIOKHbBIE JJIOTUUECKNE YPABHEHHS U CUCTEMBI YPABHEHUI;

NMOHUMaHWE 0a30BBIX QJITOPUTMOB OOpPa0OTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YKCET B TMO3UIIMOHHON CHUCTEME CUUCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YHCEI B 33IaHHOM JHana3oHe, 00pad0oTKa MHOTOPA3PSIHBIX IENIbIX
YHCes, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHUX), AJITOPUTMOB MOKUCKA U COPTUPOBKH,
YMEHUE OMNPEACNSATh CI0XHOCTh HM3Yy4aeMbIX B Kypce O0a30BBIX aJIrOPUTMOB
(cyMmMupoBaHUE DJJIEMEHTOB MacCHBa, COPTUPOBKAa MaccuBa, MepeOOpHBIC
aJITOPUTMBI, IBOUYHBINA MOKMCK) U MNPUBOJUTH MPUMEPHI HECKOIBKUX aJTOPUTMOB
Pa3HOM CI0KHOCTH JJIs1 PEIIECHUS OJTHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM $I3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHusMH O O0a30BBIX THIAX JAHHBIX H
CTPYKTypaX JaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIE  YIPABISIOIINE
KOHCTPYKIIMM, YMEHHE OCYIIECTBIATh AaHAIU3 MPEAJIOKEHHON MpPOrpamMMBI:
OTIPEJICISITh PE3YNIBTATHl PA0OTHl MPOTPAMMBI MPHU 3aJAHHBIX WCXOJHBIX JTaHHBIX,
ONpEeNEeNATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO MOJY4YEHHE YKa3aHHBIX
pPE3yAbTATOB, BBIABISATH JAaHHBIE, KOTOPbIE MOTYT MPUBECTH K OIIMOKE B paboTe
porpaMmbl, (POPMYIHPOBATH MPEAJIOKEHHUS MO YIYUIIEHUIO IPOrPAMMHOIO KOJIa;



YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI H
JE€MOHCTPALlMOHHBIE MAaTEPHUAJIBI C UCIOJIB30BAHUEM BO3MOXKHOCTEW COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHUCOB;

YMEHHE UCTI0Ib30BATh JIEKTPOHHBIE TAOIMIIbI 1JI aHATIN3a, IPECTABICHUS U
00pabOTKK JaHHBIX (BKJIIOYAsl BHIYUCICHHE CYMMBbl, CPEJHETO apu(PpMETHUECKOrO,
HaMOOJBUIEr0O W HAWMEHBILIEr0 3HAYEeHWUH, pElIeHHe YpaBHEHUM, BBIOOD
ONTUMAJIBHOTO  peleHusi, MoAO0Op JUHUM  TpEeHAa, pelIeHHe  3ajad
MIPOTHO3UPOBAHMS).

B nponecce uzyuenus xkypca MHGOpPMATHKU YrayOnéHHOTO ypoBHsS 6 11
Knacce oOyvaromuMucs OyayT JOCTUTHYTHI CIeAYIOUIUE PEeIMETHbIE Pe3YyIbTaThl:

YMEHHE CTPOUTh HEPAaBHOMEPHBIE KOJbI, [OMYCKAIOIIME OJHO3HAYHOE
JIEKOAUpOBaHUE coOoOUIeHU (TpedUuKCHbIE KO/ABl), MCHOJIb30BaTh MPOCTEHIINe
KOJIbl, KOTOpPbIE MO3BOJISIIOT OOHAPYKUBATh U UCIPABIATh OMMUOKHU MpPU Mepeade
JAHHBIX, CTPOUTH KOJI, 00€CIEeUMBAIOIINNA HAWMEHBIIYI0 BO3MOXXHYIO CpPEIHION0
JUIMHY COOOIIEHUsI MPU HM3BECTHOM YAacCTOT€ CUMBOJIOB, MOSCHSTH MPUHIUIIBI
paboThI MPOCTHIX AIITOPUTMOB CKATHUS JAHHBIX;

yMEHHE peniaTh aJrOPUTMUYECKUE 3aJlayd, CBSI3aHHBIE C aHAJIU30M TIpadoB
(331241 MOCTPOEHUS ONITUMAIIBHOTO ITYTH MEKY BepIIMHAMu rpada, ornpeeeHus
KOJIMYECTBA  Pa3iW4HbIX IyTed MeXJy BepIIMHAMU OpPUEHTUPOBAHHOIO
alMKJINYECKOTro rpada), yMeHHEe UCIO0Ib30BaTh IEPEBbS PU AHAIMU3€E U TIOCTPOCHUU
KOJIOB U JJIs NPEACTaBICHUS apu(PMETUUECKUX BBIPAXKEHUH, NIPU PEIICHUHU 3a/1a4
IIOMCKA U COPTUPOBKH, YMEHHUE CTPOUTH JEPEBO MIPHI 110 3aJlaHHOMY AJIITOPUTMY,
pa3palaThIBaTh U 0OOCHOBBIBATh BHIUTPHIIIHYIO CTPATETUIO UTPHI;

yMEHUE pa3pabaTbiBaTh W peEaJM30BbIBATh B BHUAE Iporpamm 0a3oBble
QITOPUTMBI, YMEHHME MCIOJIB30BaTh B IPOrpaMMax JAaHHBIE Pa3IMYHBIX THUIIOB C
y4€TOM OIrpaHMYEHUN Ha AMANa30H WX BO3MOXKHBIX 3HAUEHUM, NPUMEHATH IPU
pELICHNH 3324 CTPYKTYPBI TaHHBIX (CIIMCKH, CIIOBAPH, CTEKH, OUEPEIH, 1EPEBB),
UCIIOJIB30BaTh 0a30BblEe ONEpallMd CO CTPYKTYpaMH JIaHHBIX, NPUMEHATH
CTaHJAPTHbIE U COOCTBEHHBIE MOAMPOrPaMMBbI JIJIsl 0OpaOOTKH YUCIIOBBIX TaHHBIX U
CHUMBOJIbHBIX CTPOK, HCIOJb30BaTh IpHU pa3paboTKe mporpamMm OUOIMOTEKH
HNOJIpPOrpaMM, 3HaTh (PYHKIMOHANBHBIE BO3MOXXHOCTH HHCTPYMEHTAJIBHBIX
CPEICTB Cpe/bl pa3paboTKH, YMEHHUE UCTIOIb30BaTh CPEACTBA OTJIAJKU MIPOrPaMM B
cpelie MporpaMMHUpPOBAHMSI, YMEHHE TOKYMEHTUPOBATH IPOTPAMMBI;

YMEHHE CO3/1aBaTh BEO-CTPAHULIBI;

BJIaJICHUE OCHOBHBIMH CBEICHUAMH O 0a3ax JaHHBIX, X CTPYKTYpE, CPEACTBAX
CO3J1aHusI U pabOThl C HUMHU, YMEHUE HUCIOJIb30BaTh TaOIUUYHbIE (PESIIUOHHEIE)
0a3bl JaHHBIX (COCTABIATH 3amMPOCHl B 0a3ax NAaHHBIX, BHIMOJHATH COPTUPOBKY U
MOUCK 3amucedd B 0a3e MaHHBIX, HANOJHATH pa3pabOTaHHYIO 0a3y AaHHBIX) U
CIPABOYHBIE CUCTEMBI;



YMEHHE UCTIOIB30BaTh KOMITBIOTEPHO-MAaTeMaTHIECKIEe MOJENN JJIs aHalln3a
00BEKTOB U MPOILIECCOB: POPMYTUPOBATH II€JIb MOJEITUPOBAHHSI, BHITIOTHITH aHAIN3
pe3ynabTaTOB, IMOJYYCHHBIX B XOJ€ MOJCIMPOBAHHUSA, OIICHWBATH COOTBETCTBUE
MOJIEId MOJETHPYEMOMY OOBEKTY WIJIM TPOLECCY, HPEICTABIATh PEe3yJbTaThl
MOJICTTUPOBAHMsI B HATJISITHOM BHJIE;

YMEHUE OpraHM30BBIBATH JIMYHOEC HWH(OPMAIMOHHOE TMPOCTPAHCTBO C
WCTIONb30BAaHUEM Pa3IUYHBIX CPEACTB HU(MPOBBIX TEXHOJIOTHN, TOHUMAaHHUE
BO3MOXKHOCTEH LHM(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYTr, MH(PPOBBIX
00pa3oBaTEeNbHBIX CEPBHUCOB;

NOHMMAaHUE OCHOBHBIX MPHUHIIMIIOB PabOThI, BO3SMOXKHOCTEH M OTpaHUYCHHUSI
NPUMEHEHUS! TEXHOJIOTHI MCKYCCTBEHHOTO HMHTEIUIEKTA B Pa3MYHBIX 00JACTAX,
HaJIMYME TPEJCTABICHUH O Kpyre penraeMbpIX 3aJad MaIluHHOTO OO0y4YeHHs
(pacnio3HaBaHMs, KIACCU(PUKAIMN W MPOTHO3UPOBAHMS) HAIHYWE TMPEACTABICHUH
00  UWCHONB30BaHMM  HMHOOPMAIMOHHBIX  TEXHOJOTHH B Pa3IMIHBIX
npodeccuoHanbHBIX chepax.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. llndpoBas rpamoTHOCTH
11 KommbroTep - yHHBEpCaibHOE yCTPOUCTBO 6
' 00paboTKU JaHHBIX
1.2 [Iporpammuoe obecrnieueHne
1.3 KomnerotepHsie cetn
1.4 Nudopmanronnas 6e301mMacHOCTh 2
Hroro no pazneny 24
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[Ipencrasnenue nunpopmanuu B
2.1 PeA bop 19 2
KOMITIbIOTEpE
2.2 OcCHOBBI areOphI JOTUKH 14 1
2.3 Komnrerotepnas apudmernka 7 1
Wroro no pazgeny 40
Paznen 3. AropurmMsbl 1 NpOrpaMMHpPOBaHUE
3.1 BBenenue B nmporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHbie alropuTMBbL 2
3.3 UucneHHble METObI 3
3.4 ANropuT™MBI 00pabOTKH CHMBOJIBHBIX 5 1

JaHHBIX




3.5 ANropuT™MBI 00pabOTKH MacCUBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UndopmanmoHHble TEXHOJIOT UM
4.1 O0paboTKa TEKCTOBBIX JOKYMCHTOB 6 2.5
4.2 Ananus gJaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KVIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nea 1. Teoperudyeckue 0oCHOBbI HH(POPMATHKH
Nudopmanus u uapopMamoHHbIe
1.1 opman bopuan 10 2.5
MIPOLIECCHI
1.2 MopenupoBanue 8 2
Hroro no pazneny 18
Paszpnen 2. Anropurmsl ¥ IPOrpaMMHpPOBaHUeE
2.1 DJIEMEHTHI TEOPUH AJTOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHP 16 45
MIPOrpaMMHUPOBAHUS
Hroro no pazneny 50
Pa3znen 3. UndopmanmoHHbIe TEXHOJIOTHH
31 KomnrerorepHo-maTemaTuyeckoe g )
' MO/JIETUPOBAHUE
3.2 ba3br nanHBIX 10 4
33 Be0-caiitbl 14 4
34 KomnsrotepHas rpaguka 3.5
3.5 3D-MoaenupoBaHue 3
Hroro no paszneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

TpeGoBanust TEXHUKH O€30MACHOCTH U
TUTHEHBI TIPU PabOTEe C KOMIBIOTEPAMHU U
JPYTUMHU KOMIIOHEHTaMH U(PPOBOTO
OKPYXEHUS

[IpuHIMIBI pabOTHI KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIIBIO IIKH.
KoHTpoJsiepsl BHENTHUX YCTPOUCTB

ABTOMAaTHYECKOE BHITIOJIHEHUE
MPOTPaMMEI TPOLIECCOPOM

OnepatuBHas, NOCTOSTHHAS U
JoJroBpeMeHHas naMstb. KoHTposiepbl
BHEIIHUX yCTpOUCTB. [IpsiMoii moctyn K
naMsTu

COBpCMeHHHC KOMIIBIOTCPHBLIC
TCXHOJIOI'MH

[Iporpammuoe obecrnieueHne
KOMIIBIOTEPOB, KOMITBIOTEPHBIX CUCTEM U
MOOWJIBHBIX YCTPOMCTB

CucreMHOe MporpaMMHOE oOecIieueHue.
OmnepaoHHBIE CUCTEMBI




Yrunutel. [[paiiBepsl yCTpOUCTB.

? [TapamiensHO€ IPpOrpaMMUpOBaHUE

10 WNHcTannsmus u JeMHCTaIUTSIHS
MPOrPaMMHOTO OOeCTICUeHUS
@aiisioBbie cucTembl. [IpuHUIMTIBL

1 pa3MenieHus] © UMEHOBAHUS (aillioB B
nosiroBpemeHHo# mamsitu. [11a6mons! ams
OmMCcaHus rpymn (aiaos
3akoHoaarenbcTBO Poccuiickoit

12 denepanuu B 001aCTH MPOTPAMMHOTO
oOecrieueHns U JaHHBIX
[TpuHIAIIBI TOCTPOEHUS U anmapaTHbIe

13 KOMIIOHEHTBI KOMITBIOTEPHBIX CETEH.
CeTteBble MPOTOKOJIBI

14 Cets UHTEpHET

15 Pa3znenenue IP-cetn Ha moaceTH ¢
HOMOIIBIO MAaCOK ITOACETEN

16 CeTeBo€ aIMUHUCTPUPOBAHKUE
Bunpl nestensHoctu B cetu UHTEpHET.

17 Cepsucel Untepnera. ['ocygapcTBeHHbIE
AIIEKTPOHHBIEC CEPBUCHI U YCIYTH

18 HNudopmanronnas 6€301MacHOCTb

19 BpenonocHble mporpamMMHOe
obecrieueHre U MEeTOAbl OOPHOBI C HUM

20 [IpakTuueckast paborta o Teme

"AHTUBHpPYCHBIE TPOTPaMMBbI"




21

OpraHmauHs{ JIMYHOI'0 apXuBa
uHpopmanuu. PesepBHOE KONMpOBaHUE.
[TaponbHas 3amura apxuBa

22

HIndpoBanue qaHHBIX

23

Anroputm mudposanus RSA.
Creranorpadus

24

[IpakTnueckas pabora o treme
"[llndppoBanue naHHbIX"

25

WNudopmanusi, 1aHHbIE U 3HAHUS.
HNHubopmanmoHHbIe TTPOIIECCHI B TIPHPOJIE,
TEXHUKE U 0OIIIECTBE

26

HenpepbIBHBIC U TUCKPETHBIC BETHYNHBI
¥ curHaisl. HeoOxoamMocThb
JTUCKpeTU3aluy HHpopManuu,
MpeHa3HaYeHHOM Ui XpaHEeHUs,
nepeaadn u 00paboTKU B U(PPOBBIX
cucTemMax

27

JIBonuHoe koaupoBaHue. PaBHOMepHbIE
Y HEPaBHOMEPHBIE KOJIBI.
JlexoupoBaHUe COOOIICHHIH,
3aMMCaHHbIX C TTOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

28

Ycenosue @ano. [loctpoenue
OJIHO3HAYHO JCKOAUPYEMBIX KOJOB C
nomo1nsko aepesa. ['pad An. A. Mapkosa

29

EnuHuie: n3mepeHus KoJauyecTBa
nHpopmanuu. AapaBUTHBIN MOIXOI K
OlIEHKE KOJIN4ecTBa MH(OpMaIU




30

CHucreMbl CYUCIIEHUS

[TepeBon uncen U3 OJHOM CUCTEMBI

31 CUHCIICHHS B JPYTYIO
JIBonyHasi, BOCbMEpUYHAS U

32 LIECTHAATEpPUYHASI CUCTEMBI
CUHCIICHHUSI, CBSI3b MEX1Y HUMU
JIBonyHasi, BOCbMEpUYHAS U

33 LIeCTHAAAaTepUYHAs] CUCTEMBI
CUHCJICHHUSI, CBSI3b MEXY HUMU
JIBonyHasi, BOCbMEpUYHAS U

34 IEeCTHAALIATEPUYHASL CUCTEMBI
CUHCJICHHUSI, CBSI3h MEXTY HUMU

35 Apudmernueckue onepanuu B
MTO3UIIMOHHBIX CUCTEMaX CYUCIICHUS

36 TponuHas ypaBHOBEIIEHHAs CUCTEMA
CUMCIICHHS

37 JIBOMYHO-/1ecATUYHAs CHCTEMA
CUMCIICHHS

38 KoaupoBanue TeKCTOB

39 PactpoBoe koaupoBaHue n300paxeHHi
[IpakTuueckas paborta o Treme

40 " Tuckperuzarus rpapuaeckoi
nHpopmarun"
LIBeroBbIe MOenU. BexktopHoe

A1 KoaupoBanue. Popmarsl (aitios.

TpéxmepHnas rpaduka. OpakranabHas
rpaduka




42

Koauposanue 3Byka. Ouenka
MH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JIAHHBIX TP 33JaHHBIX YaCTOTE
JMCKPETH3AIMA U Pa3psIIHOCTH
KOJMPOBAHUS

43

[IpakTuyeckas pabora o Teme
"JluckpeTusanus 3ByKOBOU
nHpopmanun”

44

OcHOBBI anredpsl JOTUKU

45

Jlornueckwue oneparuu. Tabmuibl
NCTUHHOCTHU

46

Jlornueckue BelpaxkeHus. Jlornueckue
TOKJIECTBA. JJ0Ka3aTeNnbCTBO JJIOTHYECKUX
TOXIECTB C MIOMOIIbIO TAOJIHI
HUCTUHHOCTH

47

[IpakTrueckas padoTa o Teme
«IToctpoenue u aHanu3 TabIUIL
HMCTUHHOCTH B TAOJTMYHOM MPOIIECCOPEH

48

Jlornueckue orneparyy 1 orepaluy Hal
MHO>KECTBaMU

49

Jloruueckue OIICpaly U OIICpalr HAad
MHOXECTBaMH

50

3aKoHbI aNreOpbl JOTUKH.
DKBUBaJICHTHbIE MPeoOpa3zoBaHus
JIOTUYECKUX BBIPAKEHUN

51

Jlornuyeckue ypaBHEHUs U CUCTEMBI
YpaBHEHUH




52

Jloruueckue GyHKIUU. 3aBUCHMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMUYECKUX
(GyHKIUH OT KOJIMYECTBA apTyMEHTOB.
[TonHble cucTeMbl JOTHYECKUX (YHKIUI

53

Kanonnueckue GpopMbl JTOTHUECKIX
BbIpakeHuil. CoBepIlIEHHbIE
JU3BIOHKTUBHBIE 1 KOHBIOHKTHBHbIE
HOpMaJbHbIE (POPMBI, AJITOPUTMBI UX
MIOCTPOEHHUSI 110 TaOIHIlEe UCTUHHOCTU

54

Jlornveckue 3JIeMEHTHI B COCTaBe
KOMIIbIOTEpa

55

Tpurrep. Cymmarop. MHoropaspsaHsIi
CyMMarop

56

HOCTpOGHI/Ie CXEM Ha JIOTHYCCKUX
9JIEMEHTAaX. 3aIiCh JIOTHYECKOTO
BBIPAXKCHHA I10 JIOTHYSCKOM CXeME

57

MI/IKPOCXCMI)I 1 TCXHOJIOTUS UX
IIpOU3BOACTBA

58

[IpencraBieHue LeIbIX YUCEN B TaMATU
KoMIiptoTepa. OrpaHUYeHHOCTh
JMarna3oHa yuces Ipu OrpaHuuYeHUuN
KoJnuecTBa pa3psinoB. [lepenonnenue
paspsAHON CeTKH

59

be33HakoBbIe U 3HAKOBBIC TAHHBIE.
3HaKOBbIN OWT. [[BOMYHBIN
JOTIOJTHUTEIBHBINA KOJI OTPULIATENIbHBIX
qHCeN




[ToOuTOBBIC TOTUYECKHUE OTICPAIUH.

60 Jlornueckuii, apupMeTHUECKUI 1
UHUKJIUYECKUI CIBUTH

61 HIndposanue ¢ MOMOUIBIO TTOOUTOBOM
onepaunu «uckinovaromee UM

& [IpencraBnenue u XxpaHeHue B MaMsITH
KOMIIBIOTEpa BEIIECTBEHHBIX YHCENT
BrinosnHeHue onepanuii ¢

63 BEIIIECTBEHHBIMH YHCIaMH, HAKOTIJICHUE
OIMOOK IMPHU BEIYUCIICHUSIX
[IpakTnueckas paborta o treme

64 «M3yueHnne nopa3psIHOrO MaIMHHOTO
MPEACTABJICHUS TETBIX M BEIIECTBEHHBIX
qucen»

65 AHanu3 anropuTMOB
Dransl pelnieHus 3aa4 Ha KOMIIBIOTEpE.

66 HNHCcTpyMeHTaIBHBIC CPEACTBA!
TPAHCIATOP, OTIAAAYUK, TPOPUITUPOBIIUK
Cpena nporpamMupoBanus. Komnusimst

67 Y UHTEPIIPETALUs IPOrPaMM.
BupryanbHbie MalIuHbl.
WuTerpupoBanHas cpena pa3padoTKu

68 Merto1bl OTIaAKK MPOTPaMM

69 Tunsl nepeMeHHBIX B s3bIKE
MPOrPaMMUPOBAHHUS

70 O0paboTKa LebIX Yhce

71 O06paboTKa BeleCTBEHHBIX YHCEI

72 CrnyyaiiHble U IICEBAOCITYYaliHbIE YNCIIA




73

Bersnenus. CnoxHsle ycaoBus

74 Huxkael ¢ ycnmoBueM
¥kl 1O NEPEMEHHOM.
75 B3anmo3ameHsaeMOCTh pa3InuHbIX BUJIOB
IIUKIIOB
76 O06paboTKa HaTYpALHBIX YHCET C
HCIIOJIL30BAHUEM ITUKIIOB
Haxosienue Bcex mpoCThIX Uuncen B
77 3a1aHHOM Juanaszone [IpakTudeckas 0.5
pabora o Teme «PemeHue 3a1a4 ’
METOJIOM Tepebopar»
78 HNuBapuaHT nukia
79 JIoKyMEeHTHUpOBaHHE MPOTPaMM
20 O06paboTKa TaHHBIX, XPAHAIIUXCS B
(aiinax
81 Paz0uenue 3agaun Ha moA3agauu
Hcnonb3oBaHue craniapTHOM
82 OMOIMOTEKH SI3bIKA TPOrPAMMHUPOBAHUSI.
[ToaxmroueHne GMOIMOTEK IMOTPOrPAMM
CTOPOHHHUX MPOU3BOUTEIICH
23 [Toanporpammsl (poueypsl U
yHKHH)
84 [Toanporpammsl (poueypsl U
yHKHH)
g5 [IpakTuueckast paborta o Teme 1
"Pa3zpaboTtka noamporpamm”
26 Pekypcus. PekypcuBHble 00BEKTHI

(dpakransr). PekypcuBHbIE pOTIEAYPHI U




¢bynkuuu. Mcnosp3oBaHue cTeka s
opraHusalv pCKypCHBHBIX BHI3SOBOB

[IpakTuyeckas pabora 1o Teme

87 " "
PexypcuBHBIC 1TOATTPOTPAMMEI

28 MoaynbHBIM IPUHINI IOCTPOCHUS
MPOrpaMm

89 UucneHHbie METOBI

90 [IpakTnueckas pabora o treme
«HucnenHoe penieHne ypaBHEHH

01 Hcnonb3oBaHuEe TUCKPETU3ALMH B
BBIYHCITUTEIIBHBIX 33/1a9ax
[IpakTnueckas pabora o treme

92 «[IpubnmxkEHHOE BBIUYMCICHUE JJIUH
KpPUBBIX U IUIOIIa e GUryp»

93 [IpakTrueckas padota o teme «Ilouck
MakcuMyma (MUHUMYMa) QyHKITAN
O06paboTKa CUMBOJIBHBIX JIAHHBIX.

94 Anroput™Mbl 06pabOTKH CUMBOJIBHBIX
CTPOK: MOJACYET KOJUYECTBA MOSIBICHUN
CHUMBOJIa B CTPOKE
ANroput™Mbl 00pabOTKH CUMBOJIBHBIX

95 CTpOK: pa30HeHHe CTPOKU Ha CIIOBA 10
MPOOENIbHBIM CUMBOJIAM
ANroput™Mbl 00pabOTKH CUMBOJIBHBIX

96 CTPOK: TTOMCK MOJCTPOKH BHYTPH JTaHHOU

CTPOKH; 3aME€Ha HalICHHOU NOACTPOKHU
Ha JPYT'yI0 CTPOKY




97

[IpakTuyeckas paboTta 1o Teme
"O0OpaboTKa CTPOK C HCIIOJIb30BAHUEM
GbyHKIUH cTaHAapTHON OMOTHMOTEKN
sI3pIKa MPOrpaMMHUpoOBaHus"

98

['enepanus ciioB B 3aJaHHOM andaBuTe

99

MaccuBbl 1 IOCIIEIOBATEILHOCTH YHCEN.
[IpakTnueckas paborta o reme
"3anonHeHnue maccupa”

0.5

100

O060011EHHbBIE XapaKTEPUCTUKU MaccHBa

101

JIMHEWHEBIN OMCK 3aJaHHOTO 3HAUCHUS B
Maccuse. [IpakTudeckas paborta mo Teme
"JInHeTHBIA TTONCK 3aJaHHOTO 3HAYEHHUS
B Maccube"

0.5

102

[IpakTuueckas padota o teme "Ilouck
MHHUMAJIBHOTO (MaKCUMaJIBHOTO)
3JIEMEHTA B YUCJIOBOM MaccuBe"

103

CopTupoBKa 0THOMEPHOTO MACCHBA.
[IpocThie METOABI COPTUPOBKHU.
[IpakTuueckas paborta o Treme
"IIpocTbie METO/IBI COPTUPOBKU MaccuBa'

0.5

104

CoptupoBka cinusHueM. beictpas
COPTUPOBKA MaccuBa (AJITOPUTM
QuickSort). [TpakTrueckas paboTa no
teme "beicTpas copTupoBka Mmaccupa'

0.5

105

JIBOMYHBII MOKCK B OTCOPTUPOBAHHOM
MaccuBe. [Ipaktuueckas paboTa 1mo Teme
" JIBOoM4HBIN OKUCK"

0.5

106

JIByMepHbIE MAaCCUBBI (MaTPHUIIbI)




107 AJropuTMBI 00pabOTKH MaTpPHIL 1

108 Pemenue 3a1au ananusa JaHHBIX 1

109 CpencTBa TEKCTOBOTO MPOIEccopa 1

110 KomnerorepHas BEpcTka TEKCTa 1
[Ipaktuyeckas padora o teme "BépcTka

111 IOKYMEHTOB C MaT€MaTHYECKUMHU 1 1
¢dbopmynamn"

112 HNHCTpyMEHTBI peLleH3UPOBAHMS 1

113 [IpakTnueckas paborta o treme 1 1
"MHOroCTpaHW4YHbIE TOKYMEHTHI"
O6maunbie cepuckl. KosmekrupHas

114 pabota ¢ mokymeHnTamu. [IpakTuueckast : 0.5
pabora no Teme "KonnektuBHast paboTa ¢
JOKyMEHTaMu"

115 Ananus ga"nHeIX. bojplye nanHnie 1

116 Marmmunnoe oOydeHue 1

17 AHanu3 1aHHBIX C TOMOIIbIO |
AIIEKTPOHHBIX TAOJIHNIIL
[IpakTrueckas padota o reme "Ananus

118 JTAHHBIX C TIOMOUIBIO JIEKTPOHHBIX 1 1
Tadaui"
[TocTpoenue rpadgukoB GyHKIUH.
[IpakTuueckas paborta o Treme

119 "HarnsgHoe npeacTaBieHue pe3yabTaToB | 0.5

CTaTUCTHUYECKOW 0OpabOTKU JaHHBIX B
BHJIE IMArpPaMM CPEJICTBAMU PENAKTOPa
3JIEKTPOHHBIX TabHIL"




JIunum tpenna. [Ipaktuueckas paboTa mo

120 teme "l[logOop nuHuM TpeHaa, 1 0.5
MIPOrHO3UpoBaHue"
[Ton6op mapamerpa. [IpakTrueckas

121 pabota o Teme "UnCIeHHOE pelicHHe | 0.5
YpaBHEHUH ¢ IOMOIIbIO ToJ00pa
napamerpa"
OnTuMu3anus Kak MoUCK HAMTy4IIero
pEIICHUS B 3a/IaHHBIX YCIIOBHSIX.

122 [IpakTnueckas paborta o treme 1 0.5
"Pemenne 3a1a4 ONTHMHU3AIIA C
MTOMOTIIBIO AIIEKTPOHHBIX Ta0IHIT"

123 PesepBHOE Bpems 1

124 Pe3epBHOE BpeMmst 1

125 PezepBHoe Bpemst 1

126 PezepBHoe Bpemst 1

127 Pe3epBHOE BpeMst 1

128 Pe3epBHOE Bpemst 1

129 PesepBHOE Bpems 1

130 Pe3epBHOE Bpemst 1

131 Pe3epBHOE BpeMst 1

132 Pe3epBHOE BpeMst 1

133 Pe3epBHOE BpeMst 1

134 PeszepBHOE Bpems 1

135 PeszepBHOE Bpems 1

136 PeszepBHOe Bpems 1




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136

21.5




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Jlj;-)n Tema ypoxa Bcero Kontpoabusie | Hpaxririeckie i[:;:eﬂlrlﬂ :g[?aizr;:fenbﬂble
padoTsbI padoThI pecypest
KonunuectBo nndopmaryu 1 01.09
ANTOpPUTMBI CKATHSI TaHHBIX 1 01.09
3 Anroputm Xapdmana 1 03.09
[IpakTnueckas padota no teme "CxaTue
4 JTAHHBIX C TTOMONIBIO AJITOPUTMA 1 1 03.09
Xappmana"
5 Anroputm LZW 1 08.09
ANTOPUTMBI CKaTHS JAHHBIX C IOTEPSIMHU.
6 [IpakTuueckas padota o teme "Cxxarue | 0.5 08.09
JTaHHBIX ¢ ToTepsimu (anroputMmbl JPEG,
MP3)"
7 CkopocCTh nepeayu JaHHbIX 1 10.09
8 [TomexoycTONYMBBIE KOIbI 1 10.09
9 HpaKTI/IquKa;I“ pabora 1o Teme | | 15.09
"[TomexoycroitunBbie KOAbI"
Cucrembl. KOMIOHEHTBI CHCTEMBI U UX
10 B3auMozeiictBue. CUCTEeMHBIN 3(1)(1)631(1 | 15.09
VYnpanenue kak nH(GOpPMAIMOHHBIN
npouecc. OOpatHas cBsI3b
11 Mogenu 1 MOJIETUPOBAHUE 1 17.09
12 I'pader 1 17.09
13 Pemenue 3a1a4 ¢ nomouisio rpagon 1 22.09




14 HepeBbs 22.09

15 OCHOBBI TEOPUU UTD 24.09
[Ipaktuyeckas padora o teme "[louck

16 BBIAI'PBILIIHOM CTPATErMu B UTPE C TIOJHOMN 24.09
nHpopmanuein"”

17 CpencTBa UCKYCCTBEHHOTO MHTEIIEKTA 29.09

13 [Tpaktuueckas padota o teme "Cpeacraa 29.09
HCKYCCTBEHHOTO MUHTEJIEKTA" '
dopmanuzanys NOHATHS AITOPUTMA.

19 MamuHa TrrOpHHra Kak yHUBepcaabHas 01.10
Mozenb Berauciennii. Tesuc Uépua— '
TrroprHra
[IpakTnueckas pabora o treme

20 "CocraBiieHHE MPOCTON MPOrpaMMBbl TS 01.10
MamuHbl Thropunra"

21 Mammna [locta 06.10

22 Hopmansnbie anropudmer Mapkosa 06.10
ANrOpUTMHUYECKU Hepa3peIIMbie

3 3a1aud. 3a/1a4a OCTaHOBA. ) 08.10
HeBo3M0KHOCTh aBTOMAaTHYECKOM
OTIIAJKU TIPOTrpamMm

24 CnoHOCTb BBIYUCIEHUIN 08.10
[Touck mpocCThIX YUCEIN B 3aIAHHOM

25 JIMara3oHe ¢ MOMOIIbIO aJrOpuT™Ma 13.10
«pemeto JparocheHar
[Ipaktuyeckas pabora no teme "[louck

26 13.10

MPOCTBIX YHUCCI B 3a/IaHHOM I[I/IaHa30He"




27

MHoropa3psHble Leble YKcia, 3a1a4u
JUTMHHON apu(METHKH

15.10

28

[IpakTuyeckas pabora 1o Teme
"Peanu3zanus BEIUMCICHUN C
MHOTOPAa3psIHBIMU YKcaamMu"

15.10

29

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
oTOOpaXkeHus ). XoII-TaOJIUIIBI.
[TocTpoenune andaBUTHO-4ACTOTHOTO
CIIOBaps JJIS 33/IaHHOTO TEKCTa

20.10

30

[IpakTnueckas paborta o treme
"[TocTpoenue anpaBUTHO-YACTOTHOTO
cJoBaps JUIs 33JJaHHOTO Tekcra'"

20.10

31

AHa.]'H/I3 TEKCTAa HA €CCTCCTBCHHOM A3BIKC.
Brinenenue nmocinenoBareiIsHOCTEN IO
mabsiony. PerynspHbie BEIpaKEeHHS.
YacTOoTHEIN aHAIIH3

22.10

32

[IpakTuueckas pabota o Teme "AHanus
TEKCTA Ha €CTECTBEHHOM S3bIKE"

22.10

33

Crexu. AHanu3 NpaBUILHOCTH
CKOOOYHOTO BBIPAKEHUS

03.11

34

Brruunciienue apugmMeTnyeckoro
BBIPaKCHUS, 3aIIUCAHHOTO B
noctukcHoOU popme

03.11

35

[IpakTuyeckas paboTta o Teme
"Bbruncienue apupmMeTuyeckoro
BBIPAXKEHUS, 3aIIUCAaHHOTO B
noctdukcHoi hopme"”

05.11




36

Ouepenu. Mcnonp3zoBanue ouepenn Ais
BPEMEHHOTO XpaHEHUS JaHHBIX

05.11

37

[IpakTuyeckas pabora 1o Teme
"Ucnonw3oBanue ouepean"”

10.11

38

[epeBbsi. Peannzanus aepesa ¢ mOMOIIbIO
CCBUIOYHBIX CTPYKTYp. [[BOnuHBIE
(6unapueie) nepesbs. [locTpoenue nepena
JUIS 3aJaHHOTO apu(PMETHYECKOTO
BBIPAKCHUA

10.11

39

[IpakTnueckas pabora o treme
"Hcnonbs30BaHue I€PEBBHEB IS
BBIYHCIIEHUS apU(PMETHUECKUX
BbIpakeHUI"

12.11

40

PexypcuBHBIE alropuT™MBI 00X0/1a JepeBa.
Hcnosib30BaHMEe CTEKA M OUYCPEH JUTS
00xo0/1a epena

12.11

41

PexypcuBHBIE alropuT™MbI 00X0/1a JepeBa.
Hcnosib30BaHMEe CTEKA M OYSPEIH TSI
00xo0/1a epeBa

17.11

42

AnroputMmsl Ha rpadax. [ToctpoeHue
MUHHMAaJIbHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSA3HOTO
HEOPUEHTUPOBAHHOTO rpada

17.11

43

O6xo0x rpada B rimyobuny. O6xox rpada B
IUPUHY

19.11

44

KonundecTBo pa3nuyHbIX ITyTel MEXIy
BEPIIMHAMHA OPUEHTUPOBAHHOTO
alMKJINYecKoro rpada

19.11




45

Anroput™m JlefKcTphl.

24.11

46

[IpakTuyeckas pabora o Teme
"Bbruncnenue 1IMHbI KpaT4alliero myT
MeXAy BeplIMHaMu rpada (aaroputm
HeiixcTpsr)”

24.11

47

Anropurm ®noina—Y opiiamia

26.11

48

3aiauu, penraemMbie ¢ MOMOIIBIO
AMHAMHUYCCKOI'0 IIpOorpaMMHUPOBaAHUS:
BBIYMCIIEHUE PEKYPCUBHBIX (QYHKIUI

26.11

49

[IpakTnueckas pabora o treme
"Boruricnenue pekypcuBHbBIX QyHKIUHN C
ITOMOIIIBIO0 JUHAMUYECKOTO
MporpaMMupoBaHus”

01.12

50

3agauu, perraemMple ¢ TOMOIIBIO
JTUHAMHAYECKOTO MPOTPaMMHUPOBAHUS:
MOJCYET KOJMYECTBA BAPHAHTOB

01.12

51

[Ipaktuueckas padota o teme "Iloacuér
KOJIMYECTBA BAPHAHTOB C TIOMOIIIBIO
JMHAMHYECKOT0 MporpaMMupoBanus”

03.12

52

3a,I[aLII/I, pemacMbI€ C ITIOMOIIBIO
JUHAMHWYCCKOI'O ITPOTrpaMMUPOBAHMA:
3aJa4yy OIITUMHU3alluHN

03.12

53

[TonsiTie o mapagurmax
nporpammupoBanusi. O030p SI3bIKOB
MPOrPaMMHUPOBAHHS

08.12

54

[TonsiTue 06 06BEKTHO-OPHEHTUPOBAHHOM
IPOrpaMMHUPOBAHUU

08.12




OObekThI U Kiaccel. CBOMCTBA U MCETO/bI

55 10.12
00BEKTOB

56 OOBEKTHO-OPUECHTUPOBAHHBIN aHAIIN3 10.12
[IpakTuyeckas pabora o Teme

57 "Hcnonb30BaHNEe TOTOBBIX KJIACCOB B 1 15.12
nporpamme”

58 PazpaboTka nmporpamm Ha OCHOBE 1512
00BEKTHO-OPHEHTHPOBAHHOTO TOJIX0/1a
[Ipaktuueckas padota "Pa3paboTka

59 MPOCTOM MPOTPaMMbI C HCIIOJIb30BAHUEM 1 17.12
KJIaccoB"
WNukancynsauus. [Ipaktuueckas pabota no

60 teme "Pa3paboTka kiacca, 0.5 17.12
HCTOJIb3YIOLIET0 MHKATICYJIAINI0"

61 Hacnenosanue. [Tommmopdusm 22.12

& }:[paKTquCKaﬂ paboTa 1mo Teme ) | 27 12

Pa3paboTtka nepapxuu Ki1accoB

Cpenpl ObICTPOI pa3pabOTKH MIPOTPAMM.

63 [IpoexTupoBanue nnTepderica 24.12
M0JIb30BaTeNs

64 [IpoextupoBanue unrepdeiica 2412
MOJIb30BaTeNs

65 Hcnonb30BaHne TOTOBBIX YIPABIIsEMbIX 29,12
AJIEMEHTOB JJIsl OCTPOeHUsl uHTepdeiica
[IpakTuueckast paborta o Teme

66 "Pa3zpaboTka nporpammsl ¢ rpaduyeckum 1 29.12

uHTepgeiicom”




N3yuenue BTOpOro si3bika

67 12.01
MIPOrPaAMMHUPOBAHHS
N3ydenune BTOpOro s3bIka

68 i P 12.01
MIPOrPAMMHUPOBAHHS
DTarnbl KOMIBIOTEPHO-MATEMaTHUYECKOTO

69 14.01
MO/ICTTUPOBAHUS
JluckpeTr3amnusi Mpu MaTeMaTHIeCKOM

70 MOJICIMPOBAHUYN HEIIPEPBHIBHBIX 14.01
npoueccoB. MoienupoBaHue ABUKECHUS

71 [IpakTnueckas pabora o treme 1 19.01
"MoenupoBaHue IBWKEHUS" '
MopenupoBanrue OMOJIOTHYECKUX CHCTEM.
[IpakTnueckas paborta o Treme

72 " 0.5 19.01

MonennpoBaHue OUOJIOTHYECKUX

cuctem"
Marematuueckrue MOJIETH B 5KOHOMUKE.

73 BrruncnuTenbHbIe SKCIEPUMEHTHI € 21.01
MOJENSIMU
BepostHocTabie Moaenu. [IpakTuyeckas

abora o Teme "MiMuTanmoHHOE

74 P 0.5 21.01
MOJENTUPOBAHUE C IOMOIIBI0 METO/1a
Mownrte-Kapio"
KommbroTepHoe MoieIMpoBaHuE CUCTEM

75 P P 26.01
yIpaBICHUS

76 O06paboTka pe3ynbTaTOB 3KCIIEPUMEHTA 26.01

77 Tabnuunble (pensuuoHHbIE) 6a3bl JaHHBIX 28.01
[Touck, coprupoBka U GUILTpaIHS

78 > COPTHP durbTp 28.01

JIAHHBIX. 3apoChkl Ha BEIOOPKY JaHHBIX.




3anpocsl ¢ napameTpaMu. Beraucisiemsie
I10JI5 B 3aIpocax

[Ipaktuyeckas pabora o Teme "Pabora ¢

79 . . . 02.02
TOTOBOM 0a30i TaHHBIX
MuoroTtabauanbie 0a3bl JaHHBIX. THITBI

80 CBsI3eH MeX Iy Tabnuiamu. BaemHui 02.02
Kkimro4. [{emocTHOCTH 0a3bl JTaHHBIX
[IpakTnueckas paborta o Teme

81 "Pa3paboTka MHOTOTAOINYHOM Oa3bI 04.02
TaHHBIX"
3anpockl K MHOTOTA0IMYHBIM 0a3zam

82 04.02
TTAHHBIX
[IpakTrueckas pabora o teme "3anpocsl

83 . . 09.02
K MHOTOTa0JIMYHOU 0a3e MaHHBIX

84 SI3bIk ynpaBneHus nanHeiMu SQL 09.02
[IpakTrueckas padboTa o Teme

85 "YnpaBneHue TaHHBIMU C TTOMOIIIBIO 11.02
si3pika SQL"
Hepensunonnsie 6a3pl JaHHBIX.

86 P A 11.02
DKCIepTHBIE CUCTEMBI

87 HNHTepHeT-IpUIIOKEeHUS 16.02
[TonsiTue o cepBepHOM M KIIMEHTCKOM

88 yacTax canta. TeXHOJIOTus «KJIMEeHT — 16.02
cepBep», €€ JOCTOMHCTBA U HEOCTATKU

89 OcHoBgsl si3p1ka HTML 18.02
[IpakTuueckast paborta o Teme

90 P paboTa ) 18.02

Co31aHne TEKCTOBON BEO-CTpaHUIIbI
91 OcHoBgsl si3p1ka HTML 25.02




92

OcuoBsl sa361ka HTML

25.02

93

[IpakTuyeckas pabora o Teme
"Co3nanue BeO-CTpaHUIIbI, BKIFOYAOIICH
MYJIbTUMEUIHBIE OOBEKTHI (PUCYHKH,
3BYKOBBIE JaHHbBIC, BUJICO)"

02.03

94

OcHOBEBI KaCKaJHBbIX Ta6JII/IIl CTHIICH

(CSS)

02.03

95

[IpakTnueckas paborta o Teme
"OdopmiieHne CTpaHHIlbI C TOMOIIBIO
KaCKaIHBIX TaOIuIl cTuiei"

04.03

96

Cuenapuu Ha si3pike JavaScript

04.03

97

Cuenapuu Ha si3pike JavaScript

09.03

98

®dopMbI HA BEO-CTpaHHUIIE

09.03

99

[IpakTrueckas padboTa o Teme
"O6paboTka gaHHBIX hopm"

11.03

100

Pa3memenue BeO-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (paiiyioB Ha CaiT

11.03

101

Kanpuposanue. cnipaBnenue
nepcrekTuBsl. ['ncrorpamma. Koppekuus
yYpOBHEH, KOPPEKIUS 1IBETA.
Ob6ecrBeunBaHUE [[BETHBIX H300pasKkeHUN

16.03

102

BBo n300paskeHuil ¢ UCIOIB30BaHUEM
Pa3IMYHBIX HU(PPOBBIX YCTPOKCTB.
[pakTuyeckas pabora 1o Teme
"O6paboTka nudpoBeIX GoTorpaduit”

0.5

16.03

103

Perymb. Pabota ¢ oGnactsimu. OUIBTPHI.
IIpakTryeckas padora o teme "Perymb
uu¢poBeIX GoTorpagpuit”

0.5

18.03




MHorocioiHbIe H300pakeHusl.

104 TexkcroBrie caon. Macka cios. Kanambl. 18.03
CoxpaHeHue BbIICTICHHOM 00nmacTu
IIpaktnueckas padbora Mo Teme
105 P AP ) 1 23.03
MHorocnoiiHble H300paxeHUsI
[ToaroroBka wimrocTpanuii A1 Beo-
106 caifroB. [IpakTuueckast pabora o Teme 0.5 23.03
" AHUMUpPOBaHHbIE U300pakeHus"
Bekropnas rpaduka. Bexropuzamus
107 pHast rpag Kropasat 25.03
PacTpOBBIX U300PAKEHHI
IIpakTryeckas pabora o TeEMe
108 P pabota 1 25.03
Bekropnas rpaduxa
TIpuHIMIEL TOCTPOEHUS U
109 P poe! . 06.04
penaKTUpOBaHUs TPEXMEPHBIX MOIETICH
[IpakTrueckas padboTa o Teme
110 "Co3manue mpoCThIX TPEXMEPHBIX 1 06.04
moxaenen"”
111 Cetounbie Mosien. Marepuaiibl 08.04
IIpakTryeckas padora o TeEME
112 P pabol 1 08.04
CeTOYHEIE MOJIETHU
MogenupoBaHie HCTOUYHUKOB
113 ACITID 13.04
ocsenieHus. Kamepol
IIpaxTryeckas padorta Mo TeEME
114 P aip 1 13.04
Pennepunr
AnpmutuBHbIe TexHonoruu (3D-
115 8 ( 15.04
MIPUHTEPHI)
IlousiTHe 0 BUPTYaIbHOU pPEeaAIbHOCTHU U
116 Ty P 15.04

JIOTIOJTHEHHOM PCAIBbHOCTU




PeszepBHoe Bpems (Pemenue 3ananuit

117 KED) 20.04
118 EeEsﬁgleoe Bpems (Pemenue 3amannii 20.04
119 EeEsﬁgleoe Bpems (Pemenue 3amannii 2704
120 EGESEI;];HOG Bpems (Pemenue 3ananuii 2704
121 E?I?gl;Hoe Bpems (Pemenue 3ananuii 2704
122 Eel:;l?g};Hoe Bpemsi(Pemenue 3amanmit 2704
123 Pe3epBHOE Bpemst Pe3ep1iH0e 29.04
Bpemsi(Pemenne 3ananuit KEI'D)
P P i
124 KiﬁgliHoe Bpems (Pemenue 3agannii 29.04
P P i
125 K;f;g};Hoe Bpems (Pemenue 3aganuii 04.05
P P i
126 K;f;g};Hoe Bpems (Pemenue 3aganuii 04.05
127 E?ﬁg];Hoe Bpems (Pemenue 3amannii 06.06
128 E?ﬁg];Hoe Bpems (Pemenue 3amanmii 06.05
129 E]e;ﬁg];Hoe Bpems (Pemenue 3aganuii 1105
130 PesepBHoe Bpems (Pemenue 3aganuit 11.05

KEID)




PeszepBHoe Bpems (Pemenue 3ananuit

131 KEID) 1 13.05

13 E&}:;ﬁg};ﬂoe Bpems (Pewienue 3ananuii 1 13.05

133 E&}:;ﬁg};ﬂoe Bpems (Pewienue 3ananuii 1 18.05

134 EeEzlfgl;Hoe Bpems (Pemrenue 3agannii 1 18.05

135 E?ﬁgl;l{oe Bpems (Pemienue 3aganuii 1 20.05

136 E?ﬁg;Hoe Bpems (Pemenue 3agannii 1 20.05
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOTPAMME







MPOBEPSIEMBIE HA EI'D 110 UHOPOPMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsiEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl Cpe/IHEero o01Iero
o0pa3zoBaHus

1.

3namo (nonumams)

1.1

[loHumaHne OCHOBHBIX MPHUHIIUIIOB YCTPOICTBA U (PYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWIJIBHBIX KOMIIBIOTEPOB; TEHICHIUI
Pa3BUTHSI KOMITBIOTEPHBIX TEXHOJIOTHI; BJIaJICHHNE HABbIKAMHU PaOOTHI C
OTIEpPAallMOHHBIMU CHCTEMaMHU W OCHOBHBIMH BHUJAMU IPOTPaMMHOIO
obecriedeHus Ul  pelleHus ydeOHBbIX 3aJad 1[0  BBIOpaHHOM

crenuaIn3alun

1.2

Hanuuue npencraBieHuit o 0a30BbIX NpPUHLMIAX OpraHU3alMd U

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

ITornmanne OCHOBHBIX IMPUHOUIIOB JUCKPETU3AIUN PA3JIMYHBIX BUI0B

nHpopManuu

1.4

[Tonnmanne 0a30BBIX AJITOPUTMOB OOpPAaOOTKH YHMCIIOBOM M TEKCTOBOM
nHpopManuK (3alUCh YHCET B TO3UIIMOHHOW CHUCTEME CYHCIICHHS,
JETMMOCTB LIEJBIX YMCEIT; HAXOXKACHUE BCEX MPOCTHIX YMCEIT B 3aIaHHOM
nuManazoHe; 00paboTKa MHOTOpA3psIMHBIX LENbIX YHCEN; aHalu3

CUMBOJIBHBIX CTPOK U APYTUX), AITOPUTMOB ITOMCKA U COPTUPOBKHU

1.5

3HaHne (bYHKI_[I/IOHaJ'II)HI)IC BO3MOJXHOCTH HHCTPYMCHTAJIbHBIX CPCIACTB

cpensl pa3paboTKu

1.6

BJ'Ia,Z[eHI/Ie OCHOBHBIMH CBCIACHHAMHU O bazax JaHHbIX, UX CTPYKTYpPC,

CpeacTBax Co3aHus U pa6OTBI C HUMH

1.7

ITonumanue BO3MOKHOCTEH n Ol"paHI/ILICHI/Iﬁ TEXHOJIOTUI
HCKYCCTBCHHOI'O HMHTCJUICKTA B  Pa3JIMYHBIX 06HaCT${X; HaJIN4uc
HpC,Z[CTaBJ'IeHI/Iﬁ 00 HCIIOJIb30BAaHUU I/IH(1)OpMaI_II/IOHHLIX TEXHOJOTHH B

Pa3IMYHBIX TPO(PEeCCHOHATBHBIX Cepax

1.8

Bnanenue TCOPCTUYCCKHUM allllapaToM, IMNO3BOJIIIOIIUM OCYHICCTBJIIATH
IMPEACTABJICHHUEC 3aJaHHOI'O HATYPAJIbHOT'O YHUCJIda B PA3JIMYHBIX CUCTCMAX
CUHCIICHHA, BbIIIOJIHATD Hp606pa30BaHI/I}I JOTHUYCCKHX BLIpa)I(eHPIfI,
HCITOJIb3Ys 3aKOHBI anre6pbl JIOTUKU, ONIPCHACIIATh KpaTqaﬁmnﬁ IIyTh BO
B3BCILICHHOM rpa(be n  KOJIHYCCTBO HYTeﬁ MCXKAY BCpIIMHAMU

OPUCHTHPOBAHHOT'O AIUKIINICCKOTO rpaq)a




Ymemo

2.1

VYMeHne uCHoJIb30BaTh KOMITBIOTCPHO-MATEMATUUICCKUEC MOACINU JIA
aHaJIn3a 0OBEKTOB U MPOIIECCOB: (OPMYTUPOBATH IEJTh MOACTUPOBAHUS,
BBIIIOJIHATE aHAJIMU3 PE3YJIbTATOB, MOJTYUYCHHBIX B XO0AC MOJCIUPOBAHMA,
OLCHUBATbL AACKBATHOCTL MOJACINM MOACIUPYECMOMY OG’I)CKTy i
MPOLIECCY; TPEACTABIATh PE3YIAbTATHl MOJACIUPOBAHUS B HATISIHOM

BUJIC

2.2

YMmenne kinaccu(UIMpPOBaTh OCHOBHBIC 33/a4d aHAIM3a JaHHBIX
(mporHo3upoBaHue,  KjIaccu(uKkanus, — KilacTepusauus,  aHaIU3
OTKJIOHEHUI1); MOHUMATh MOCIIE0BATENbHOCTh PELICHMS 3a/1a4 aHaIu3a
JTAHHBIX: COOP MEPBUYHBIX TAaHHBIX, OYMCTKA U OLIEHKA Ka4eCTBA JIaHHBIX,
BbIOOp M (WIM) TIOCTPOEHHE MOJIENH, MpeoOpa3oBaHUE JAHHBIX,

BU3yalIn3alud JaHHBIX, HHTCPIIPETAIA PE3YJIbTATOB

2.3

YMenune  ompenensith  MHPOPMAIMOHHBIA  O00BEM  TEKCTOBBIX,
rpagu4ecKuX W 3BYKOBBIX JAHHBIX TIPH 3a/JaHHBIX T[apameTpax
JTUCKpETHU3allui. YMEHHE OIpeAeNsaTh CPEIHIOI CKOPOCTh Iepeaayu
JAHHBIX, OIEHWBATh W3MCHECHHE BPEMEHHU Tepeaadd NP HW3MEHEHUU

nH(OpPMaLMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHAaJa CBS3U
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YMeHue cTpouTh KOJ, OOeCHeurBaIOMIUNA HAUMEHBUIYI0O BO3MOXKHYIO

CPEIHION0 JUTMHY COOOIIEHUS TPH U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue HCnoJsib30BaTh MPU PEUICHUM 3a/lad CBOMCTBA MO3WIIMOHHOM
3aIlUCH YHUCEJN, AITOPUTMBI MIOCTPOCHHS 3alMCH YKCIIa B MO3HIIMOHHON
CHUCTEME CUHUCJICHHS C 3aJIaHHBIM OCHOBAaHWEM U MOCTPOCHUS YHCIIA TI0
CTPOKE, COJep)Kallel 3aluch 3TOrO0 YHCIa B IMO3WIMOHHON CHCTEME
CUMCIICHHSI C  3aJaHHBIM  OCHOBAaHHMEM; yMEHHUE  BBIMOJIHATH

apI/I(bMeTI/ILIeCKI/Ie onepanru B IO3UMIIUOHHBIX CUCTEMAX CUHUCICHUA

2.6

YMeHue CTpOUTh JIOTHYECKOE BBIPAXKEHHE B JU3BIOHKTUBHOW U
KOHBIOHKTUBHON HOpMalbHBIX (opMax 1O 3aJaHHOW Tabnuie
UCTUHHOCTH; HCCIIeJIOBaTh 00JacTb HMCTUHHOCTU BBICKA3bIBAaHUS,

COACPKAUICTO IICPEMCHHBIC; PCIIATh HECIIOKHBIC JIOTHYCCKNEC YPABHCHUA

2.7

YMeHue pemath aaropuTMHUYECKHE 3a7ayM, CBSI3aHHBbIE C aHAJIM30M
rpa¢oB (3a7ayll MOCTPOEHHSI ONTUMAIBHOTO IMYTH MEX]y BEpIIMHAMU
rpacda, onpeaeneHus KOJMYeCcTBa pa3InyHbIX ITyTeH MEXTy BEpIIMHAMHU

OPUCHTHPOBAHHOT'O AIUKIINYICCKOTO rpa(pa)

2.8

YMeHHe UCoab30BaTh ACPEBb IIPHU aHAJIN3EC U TIOCTPOCHHUU KOJOB U UIA
IpCACTaBJICHUA apI/I(bMCTI/I‘-ICCKI/IX BBIpa)KeHHﬁ, npu peIIcHUU 3aaad

IOUCKa U COPTUPOBKH; YMCHUC CTPOUTHL ACPCBO HI'PHI IO 3aAaHHOMY




QITOPUTMY; pa3pabaThiBaTh 1 00OCHOBBIBATH BBIMTPHIIIHYIO CTPATETHIO

UTPBI
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YMmenue AHAJIIM3UPOBAThL AJITOPUTMbBI C HCIOJB30BAHUCM Ta6HI/IL[
TPAaCCUPOBKHU; ONIPCACIATH 0€e3 KCII0JIb30BaHMS KOMIIBIOTEpA PC3YJIbTAaThl
BBIITIOJIHCHHUA HECIIOXKHBIX ITPOrpaMM, BKIIHOYAOIINUX UKIIbI, BETBJICHUA U

IMOATIpOrpaMMBbl, IPpU 3aaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHue onpenenarbh CI0KHOCTh H3Y4aeMbIX B Kypce 0a30BBIX
QJITOPUTMOB (CYyMMHUPOBaHHE 3JIEMEHTOB MacCHBa, COPTUPOBKA MAacCUBa,
nepeOOpHbIE AJTOPUTMBI, JBOUYHBIM TMOMCK) U NPUBOIUTH MPUMEPHI
HECKOJIbKUX aJITOPUTMOB pA3HOM CJIOKHOCTH JJIsl pPELIEHUs OIHOMN

3aga4du

2.11

BJ'IaI[eHI/Ie YHI/IBepCEU'IBHBIM A3BIKOM HpOFpaMMI/IpOBaHI/ISI BBICOKOT' O
ypoBHs ([Tackanb, Python, Java, C++, C#), mpeacraBieHusiMu 0 6a30BBIX
TUIMax JaHHbBIX U CTPYKTyan JaHHBIX, yMeHI/Ie HCIIOJIB30BAaTh OCHOBHBIC
VIPABJISAIONINE  KOHCTPYKIIMHM,  YMEHHE  OCYIISCTBIISITH  aHAU3
MPEIIOKEHHOW  IPOrpaMMBbl:  ONpEAENsATh  pe3ylbTaThl  pabOTHI
HpOFpaMMBI HpI/I 3aJaHHbBIX UCXOJHBIX JaHHBIX, onpenem{TB, HpI/I KaKHux
WCXOJHBIX JIAHHBIX BO3MOJKHO IIOJIYYCHHE YKA3aHHBIX PE3YJIbTATOB;
BBISBIIATH JIAHHBIC, KOTOpPhIE MOTYT TNPHUBECTH K OImMOKe B padoTte
MpOrpaMMbl;  (OPMYJIUPOBATh  MPEHJIOKEHUS 10  YIYUIICHHIO

MPOrPaMMHOTO KOJIa

2.12

YMeHue peanu3oBbIBaTh Ha BBIODAHHOM JUII  W3YYEHHUS  SI3bIKE
nporpaMmMupoBaHus Beicokoro yposHs (ITackanb, Python, Java, C++, C#)
TUIIOBBIE QJIITOPUTMBI o0OpaboTku qucen, YHUCIIOBBIX
MOCIIEZIOBATEILHOCTE M MAcCHUBOB: IMPEJCTaBICHHE 4YHUCJIa B BHJIE
Habopa TMPOCTBIX COMHOMKHTENEH; HaX0XJAEHHE MAaKCHUMallbHOM
(MuHUMaNbHO) HKU(PBI HATYPAIBHOTO YMCIIA, 3aMCAHHOTO B CUCTEME
CUMCIICHHS C OCHOBaHUEM, He mpeBblmapmuM 10; BbIYHCIEHUE
0000OIIEHHBIX XapaKTEPUCTUK DIIEMEHTOB MAacCHBa WM YHUCIOBOMN
MOCIIE0BATEIHHOCTH (cymMmBlL, MIPOU3BEICHUS CpeIHero
apu(MeTUYeCcKoro, MHHHMAJIbHOTO M MaKCHUMAaJbHOTO 3JEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YAOBIETBOPSIONIUX 3aJlaHHOMY YCJIOBHIO);
COPTHPOBKY 3JIEMEHTOB MacCHBa; YMEHUE UCIOJb30BaTh B MPOrpaMmax
JTAaHHBIE PA3JIMYHBIX TUIIOB C YYETOM OrpaHUYEHHMI Ha JMANa3oH HX
BO3MOJKHBIX 3HAUEHUW, MPUMEHSTh MPU PELICHUU 33a4 CTPYKTYpPBI
JTaHHBIX (CTIHCKH, CJIOBAapH, CTEKU, OYEpEedH, JAEPEBbs); MPUMEHSTh
CTaHJIapPTHBIE U COOCTBEHHBIE MOANPOTPAMMEI 17151 00paOOTKH YHCIOBBIX

JaHHBIX U CUMBOJIBHBIX CTPOK; UCITIOJIb30BAThH IIPHU pa3pa60TKe nporpamm




OMONMMOTEKH MOIMPOTPaAMM; YMEHHE HCIIOJIB30BAaTh CPEJCTBA OTIAIAKH

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

YMmenue HCIIOJIB30BaTh SJICKTPOHHBIC Ta6JII/ILIBI JJIA aHajim3a,

npecTaBieHuss U 00pabOTKH MaHHBIX (BKIIOYAs BRIOOpP ONTUMAIIBHOTO

2.13 petieHusi, Toa00p JIMHUKM TPEHJa, pelIeHHe 3ajad MPOTHO3UPOBAHUS);
YMEHHME HCIIOJIb30BaTh TaOJIW4yHble (pENsSUUMOHHbIE) 0a3bl JAHHBIX U
CIPaBOYHbBIE CUCTEMBI
YMeHne OpraHu30BBIBATh JUYHOE HWH(MOPMAIMOHHOE MPOCTPAHCTBO C
514 WCIIOJIb30BAHUEM  PA3JIMYHBIX  CPEACTB  LU(PPOBBIX  TEXHOJOTHUI;

MMOHMMAaHHE BO3MOXHOCTEH IM(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX

ycIyT, MUGPOBBIX 00pa30BaTEIbLHBIX CEPBUCOB




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
IHO UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 Ludpoas rpaMOTHOCTH

OcCHOBHbIE TEH/ICHIIUU PA3BUTHSI KOMIIBIOTEPHBIX TeXHOJOTUi. [lapamiensHble
1.1 BBIYMCIICHNS. MHOronponeccopHsie cuctemsl. Pacripenenénnsie

BBIYUCIIUTENIBHBIE CUCTEMBI 1 00pab0TKa OOJIBIINUX TaHHBIX

[IpuHUIUIBI TOCTPOEHUS U ammapaTHbIE KOMIIOHEHThl KOMIBIOTEPHBIX CETEH.
12 CereBoie mpoTtokonbel. Cerb WHTepHer. Anpecanus B cetu VHTepHeT.
[IpoToxoier creka TCP/IP. Cuctema nomennsix uméH. Pa3znenenne IP-cetn Ha

MOJICETH C IOMOIIILIO0 MACOK IMOACETeH

QaitnoBas cuctema. [louck B ¢aitnoBoil cucreme. [IpuHIMIBI pa3melieHus u

1.3 nMeHoBaHus (ailioB B josroBpeMeHHOW mamstu. 1llaGnonsl ans ommcaHust

rpynn (aiaos

14 CKOpOCTI) nepeaayn  OaHHBIX. 3aBUCHUMOCTh BpEMCHH II€p€aadyu  OT

nH(pOpPMaLMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHAJa CBSI3U

[udpoBanune ganHbIX. CUMMETpUYHBIC U HecUMMeETpuaHbIe mUdpbI. [udpbr

1.5 npoctoit 3amensl. [udp Lezaps. [ludp Buxenepa. Anroputm mudpoBaHus
RSA

Koppl, mo3Bossromuye oOHapyKUBaTh M HCIPABIATh OMIMOKH, BO3HHMKAIOIIHME
1.6 npu nepenaue qaHHbIx. Paccrosnue XsmMunra. KoaupoBanue ¢ HOBTOpeHHEM

ouroB. Koasr XaMMuHra

2 TeopeTnueckne 0CHOBBI HHPOPMATHKU

HBOH‘IHO@ KOOAUPOBAHHUC. PaBHOMepHBIe n HEPAaBHOMCPHEIC KOJBI.
21 HGKOI[I/IpOBaHI/Ie COO6H.ICHPII>1, 3allMCAHHBIX C IOMOIIbIO HCPABHOMCPHLIX KOJIOB.
Ycnosue daHo. HOCTpOGHI/IC OJHO3HAYHO ACKOAUPYEMBIX KOAOB C IMOMOMIBIO

JepeBa

Teopernueckre MOAXOAbI K OIEHKE KOJWYecTBAa HHGOpPMANMU. EauHUIBI
5 U3MEPECHHS KoJimyecTBa WHGpoOpManuu. AJ(aBUTHBIA IMOIX0J K OICHKE
KoinuecTBa WHGpopManuu. 3akoH aaauTUBHOCTH wHHpopmammu. Dopmyna

Xapriu. Mapopmanus u BepositHocTh. Popmyna lllennona

CucrtemMbl CUHCJICHMUSL. PaBBépHYTaH 3allMCh MOCIBIX H I[pO6HI>IX YyucclI B
MO3UIIMOHHON CHCTEME CUHCIICHHS. CsolicTBa MO3UIITMOHHON 3allMCH 4YMCIa:
2.3 KOJIMYCCTBO I.II/I(I)p B 34allUCH, ITPU3HAK JCJTIUMOCTHU YU CJIa HAa OCHOBAHUC CUCTCMbI

CUHCJICHUA. AJ'IFOpI/ITM nepepoJia Mneijoro 4Yucia un3 P-u4HOM cHCTEMBI

CUUCJICHUA B ACCATUYHYIO. AJ'IFOpI/ITM nepeBoia KOHEYHOM P-maHOM I[p06I/I B




JECSITUUHYI0. AJTOPUTM IEPEBOJA LEJIOr0 YHCia U3 JECITUYHOM CHCTEMBI
cuuciaeHuss B P-uunyro. IlepeBon koHeuHOU necsaTUuHOM aApodu B P-nunyro.
JIBonyHas, BOCBMEpUYHAs U LIECTHAALATEPUYHAs CUCTEMbl CUMCIICHUS, CBA3b
MEXIy HHMH. Apu(METHUECKHEe Omepalud B TMO3HIMOHHBIX CHUCTEMax

CUHCJICHUA
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TpouuHass ypaBHOBEHNIEHHAas CHUCT€Ma CYHUCICHHS. [[BOMYHO-IEecATUYHAs

CUCTEMA CUHUCIICHUA

2.5

KonmupoBanue TtexcroB. Koampoka ASCII. OpnoGailTHBIE KOIUPOBKH.
Crangapt UNICODE. Konuposka UTF-8. Onpenenenne nH(pOpMaliMoHHOTO

00BEMa TEKCTOBBIX COOOIIEHINHA

2.6

KomupoBanne  uzoOpakenuit.  OueHka  MHPOPMaLMOHHOTO  00BEMa
rpaduyecKkux NaHHBIX NPU 33JaHHBIX pa3pelieHUuH U TIyOMHE KOJAWPOBAHUSA
ugera. L{setoBsle monenu. Koauposanue 3Byka. OueHka HH()OPMAIIMOHHOTO
00BéMa 3BYKOBBIX JaHHBIX IIPU 3aJaHHBIX YaCTOTC JUCKPETHU3ALUKN U

Pa3pAIHOCTH KOJAUPOBAHUS

2.7

Anrebpa noruku. IloHsiTue BbICKa3biBaHMs. Bbicka3bpiBaTenbHbIE (OPMBI
(mpenukaTsl). KBaHTOpBI CylIeCTBOBAHUS M BCEOOIIHOCTH.

Jlornueckue omnepanuu. TabmuIbl HUCTUHHOCTH. JIOTHYECKHE BBIPAXKEHUS.
Jlormueckue TOXaectBa. Jlormueckue omepaudd M ONEpalUu  Haj
MHO>KECTBAMHU.

3akoHbl anreOpbl JIOTUKHU. OKBHUBAJIEHTHbIE NpeoOpa3oBaHUsl JIOTHYECKHX
BhIpakeHU. JIornueckue ypaBHEHUS U CUCTEMbl YPaBHEHU.

Jlormueckune (yHKIUU. 3aBUCUMOCTbh KOJMYECTBA BO3MOKHBIX JIOTHUYECKHX
(GyYHKIMI OT KOJIMYECTBA apTyMEHTOB.

Kanonunyeckue Gopmbl TOrHUECKUX BBIPAKECHHIM

2.8

COBepH_IeHHBIe AU3BIOHKTUBHBIC KOHBIOHKTUBHBLIC HOPMAJIbHBIC (bOpMBI,

AJITOPUTMBI UX ITIOCTPOCHUA 110 Ta6J'II/II_Ie HCTHHHOCTHU

2.9

Jlorndyeckue »SIEeMEHTBI B COCTaBE KOMIIBIOTEPA. TpI/Irrep. CYMMaTOp.
MHOFOpﬂSpH,Z[HLIfI CymMMarop. HOCTpOGHI/Ie CXCM Ha JOTHYCCKHX DJICMCHTAaxX I10
3aIaHHOMY JIOTHUYCCKOMY BBIPAXKCHUIO. 3anuce JIOTHYECKOIro BbIPaXXCHHA 110

JIOTUYECKOM cXemMe

2.10

Mogenun u MOJCIINPOBAHHUC. I_[eJ'II/I MOJCIINPOBAHUA. A,Z[eKBaTHOCTL MOACIHN
MOJCIINPYECMOMY O6’beKTy HJIN TIPpOLECCY. (DOpMaJ'II/ISaLII/IH MPUKJIAAHBIX 3a1a4.
Hpe,Z[CTaBJ'IeHI/Ie pe3yiIbTaTOB MOJCIUPOBAHUA B BHUIC, y,[[O6HOM JJIsL
BOCIHIpHUATHUA UYCIIOBCKOM. Fpa(bnqecxoe NpEACTaBJICHUEC JaHHBIX (CXCMLI,

TaOIMIIbI, TpaduKn).

2.11

Hpe)lCTaBJ'IeHI/Ie LOEJBIX YHUCCI B MMaMATU KOMIIBIOTEpPA. Or PAHUYICHHOCTD

Auara3oHa 4YucCelI IMpU OrpaHUYCHUN KOJHNYCCTBA pa3psA0B. HepeHOHHeHI/IC




paspsaHOl ceTkd. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT.
JIBOMYHBIN TONTOJTHUTEIBHBINA KOJI OTPULIATEIIBHBIX YUCE.

[TobuTtoBble JnOorMueckue omnepauuu. Jlormueckuii, apupmernyeckuii u
nukinueckuit casuru. llludpoBanme ¢ mnomMomplo MOOUTOBOM oOmEpalvu

«uckimovaromee UJI»

2.12

[IpencraBieHue BEECTBEHHBIX YUCEI B IAMATU KOMIIbIOTEpA. 3Hayallas 4yacTb
U TOpsaoK yucna. /lmama3oH 3HaYeHWH BemEeCTBEHHBIX uucell. [Ipobrembl
XpaHEHHMs BEIIECTBEHHBIX YHCEJ, CBS3aHHBIE C OIPAHMYEHHEM KOJUYECTBA
pa3psAnoB. BeInosHEHNE omepanuii ¢ BEIIECTBEHHbIMM YUCJIAMH, HAKOIUICHUE

OILINOOK IIPpH BBIYUCIICHUAX

2.13

I'padbr. OcHoBHble noHsATHS. Bunel rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHUIl CMEKHOCTH, BECOBBIX MATPHI], CIUCKOB CMEXHOCTH. Perienne
AITOPUTMUYECKUX 3aJlad, CBS3aHHBIX C aHaaM3oM TpadoB (TocTpoeHHe
ONTUMAIIHOTO IIyTH MEXIy BepUIMHAMHU Tpada, OmpeAeseHHe KOIHYeCcTBa

Pa3IMIHBIX HYTeﬁ MCXKIAY BEpHIMHAMHW OPUCHTUPOBAHHOI'O AIUKIMYECCKOI'O

rpada)

2.14

HepeBwsa. bunaproe naepeBo. [lepeBbs mowmcka. CrmocoObsl 00xoma jepena.
[IpencraBnenune aprudMeTHUECKUX BRIpAXKCHUH B BUJIE AepeBa. Vcnoyb3oBanue

rpadoB u 1epeBbEB MPU ONMHCAHUN 0OBEKTOB U IPOLIECCOB OKPYKAIOIIET0 MUpa

2.15

JluckpeTHbIE UTPHI IBYX UTPOKOB ¢ TIOJIHOM nH(popmanuei. [loctpoerne nepesa
nepebopa BapUaHTOB, OIMKCAHUE CTPATETMH WIPbl B TaOMMYHOW (opme.

Boiurpeliiabie 1 TPOUTPHIIIHBIE TO3UIUU. BRIUTpHINIHBIE CTpaTETul

2.16

CpenctBa  HCKYCCTBEHHOTO — MHTEJUIEKTa. MeHTuUKamuss U MOUCK
n300pakeHuil, pacro3HaBanue aull. Vcrnonb3oBaHue METOI0B UCKYCCTBEHHOTO
UHTEIJIeKTa B oOyyaromux  cucremax.  lcmonb3oBaHHe  METOJIOB
HCKYCCTBEHHOT'O MHTEJUIEKTa B poOoToTexHuKe. IHTepHeT Bemieil. Heiiponusie

CCTU

AJNTOPUTMBI ¥ IPOTPAMMHPOBAHHE

3.1

(DOpMaJ'II/ISaI_[I/ISI IIOHATHA aJITOPUTMA. Mammuna TBIOpI/IHra KaK YHUBEpCaJIbHasd

MO/JI€b BBIYMCIICHUN

3.2

OneHka CIOXHOCTH BbIYMCICHUH. Bpems pa®oTel u 00BEM HCHONB3yeMO
namsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOOHBIX JaHHbIX. OleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI NOJUHOMMAIBHOU
cioxxHoctu. [lepeGopHble anropuT™mbl. Ilpumepsl pazIMyUHBIX ANTOPUTMOB

peHiCHUA OJIHOM 3aiauu, KOTOPbIC UMCIOT PA3JIMYHYIO CJIOKHOCTDb
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Omnpenenenrne BO3MOXKHBIX PE3yJbTaTOB PA0OThl MPOCTEHUIIUX aITOPUTMOB
YIPaBICHUS UCHOJHUTENISIMU U BBIYUCIUTENBHBIX alNrOpUTMOB. OrpeneneHue

HCXOJHBIX JaHHBIX, IPX KOTOPBIX AJITOPUTM MOJKET J1aTh TPEOYEMBbIN Pe3ynbTaT

34

AnropuT™Mbl 00paOOTKH HATYpalIbHBIX YHWCENl, 3alMCaHHBIX B MO3MIIMOHHBIX
CHCTeMaxX CYMCIICHUS: pa30MeHHe 3amuch 4YWclla Ha OTAeNbHbIE HUQPHI,
HAXOXXJCHWE CYMMBl W TIpou3BeneHHs HU(dp, HAXOKICHHWE MaKCHMAaJbHOMN
(MuHUMaNBHO) LUQPBHIL.

[IpencraBnenue yucina B BHUJIE HAOOpa MPOCTBIX COMHOXKUTENEH. AJNTOpPUTM
ObICTPOrO BO3BEACHHUA B creneHb. [loMCK MNpOCTBIX YHCENl B 3aJaHHOM

JTMATIa30HE C MMOMOIIBIO AITOPUTMA «PEIIeTo DpaTocheHay

3.5

MHoropaspsiiHbI€ LeNble Yncia, 3a/1a4l JUIMHHON apu(pMeTHKN

3.6

SA3pik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tunsl naHHBIX:
LIEJIOYUCIIEHHbIE, BEIIECTBEHHbIE, CHUMBOJIbHbIE, JOTHYecKkue. BeTBieHwus.
Crnoxwnble ycioBus. Llukisl ¢ ycnmoBueM. LIMKIbI IO MEpeMEHHON.

OO6paboTka naHHBIX, XpaHauuxcs B ¢ainax. TekcToBble U TBOUYHbIE (DANIIBI.
dailnoBble nepeMeHHbIe ((pailioBele ykazaTenu). Urenue u3 (aiina. 3anuch B
(aiin.

Pazouenue 3amaun Ha moa3anaqu. [loamporpammel (mporieAypsl U QYHKIIHH).

Hcnonb3oBanue cTaHnapTHON OMOIMOTEKH S3bIKa IPOTPAMMUPOBaHUS

3.7

Pexypcus. PexkypcuBHbie nponieaypbl u GyHKiuu. Vcrmonp3oBaHue cTeka s

OpraHHu3aIul PEKypPCUBHBIX BHI30BOB

3.8

Yucnenusie MeToibl. TouHOE U MPUOIMHKEHHOE pelieHus 3aaadu. YucienHoe
peleHre ypaBHEHUH ¢ MOMOIIbI0 1moadopa mnapaMmerpa. UncieHHbIE METOIbI
pelleHus ypaBHEHUWiIl: MeToa mepedopa, METOJ MOJIOBUHHOTO JENEHUS.
[TpubnmxkEHHOE BBIYUCIIEHUE JJIUH KpUBBIX. Bhruncnenue miuomaaei ¢uryp c
MOMOIUIBIO YHUCICHHBIX METOJIOB (METOJ MPSMOYTOJILHIUKOB, METO/I TPareuil).
[Touck makcumyma (MUHHMyMa) (YHKIUU OJHOM TMEPEMEHHOW METOJI0M

ITOJIOBHMHHOI'O ACJICHUA
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O0paboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble  (QyHKIMHM  S3bIKa
OpOrpaMMHUPOBAaHUS s  00paOOTKM CHMBOJBHBIX CTPOK. AINTOPUTMBI
00pabOTKM CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA MOSBICHHUI CHMBOJIA B
CTpOKE, pa30MeHHe CTPOKHM Ha CJOBa MO MPOOETbHBIM CHMBOJIAM, IOUCK
NOJICTPOKH BHYTPU JaHHOW CTPOKH, 3aME€HA HalIEHHOM NOJCTPOKU Ha JPYTyIO
cTpoky. ['eHepanus Bcex CJIOB B HEKOTOPOM aji(aBUTE, YIOBIETBOPSIOMIMX
3aJJaHHbIM orpaHndeHusM. [IpeoOpa3oBaHue yKciaa B CUMBOJIBHYIO CTPOKY U

o0OpatHO

3.10

MaccuBel M TIOCIEAOBATEIBHOCTH 4HCelI. BrluncieHue O606H.IéHHLIX

XApPaKTCPUCTUK DJJICMCHTOB MACCUBA HIIU YHCIOBOM IIOCIIEA0BATEIIbHOCTU




(cymMMBI, TpOM3BENEHHs, CPEIHEro apHu(PMETUIEeCKOTO, MHUHUMAIBHOTO U
MaKCHUMAJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOLIMX
3aJJaHHOMY YCJIOBHUIO). JIMHEWHBIN NOMCK 3aJaHHOTO 3HAYEHMsSI B MAacCHBE.
ANTOpUTMBI pabOTHl C AIIEMEHTaMH MAacCHBa C OJHOKPATHBIM IIPOCMOTPOM
maccuBa. CopTupoBka 0JHOMEpHOro MaccuBa. IIpocTeie METO/IbI COPTUPOBKU
(MeTon my3blpbka, MeTOJ BbIOOpa, cOpTUpOBKa BcTaBkaMu). CopTHpOBKa
ciusiHueM. beictpas coptupoBka MaccuBa (anroputMm QuickSort). J[BowdHbIi

IIOMCK B OTCOPTUPOBAHHOM MAaCCUBE

3.11

JIBymepHBIE MaccuBbl (MaTpulibl). AJNTOpUTMBI 00paOOTKH JABYMEPHBIX
MacCHBOB: 3allOJJHEHHE JABYMEPHOTO YHCIOBOTO MacCHBa IO 3aJaHHBIM
MpaBUJIaM, MOMCK AJIEMEHTA B JBYMEPHOM MAacCHBE, BBIYMCIEHHUE MaKCUMyMa
(MUHUMYMa) U CyMMBI 3JIEMEHTOB IByMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK U

CTOJIOIIOB IByMEPHOTO MAacCHBa

3.12

CnoBapu  (accoumaTHBHBIE  MAacCCUBBI, OTOOpaxeHHs).  X3II-TaOIHIIBL.

HOCTpOGHI/Ie aJ'I(baBI/ITHO—'—IaCTOTHOFO CJIOBaps IJId 3aJaHHOT'O TCKCTa

3.13

Crexku. AHanmM3 MNPaBUIBHOCTH CKOOOYHOTO BbIpaKeHUs. Bpluncienue
apu(PMeTUYECKOTO BBIPAKEHHUS, 3alIMCAHHOTO B MOCT(PUKCHON opme.

Ouepenu. Mcnionp3oBanue ouepeiu 1 BpeMEHHOTO XpaHEHUsT TaHHBIX

3.14

AnroputMmbl Ha rpadax. IlocTpoeHne MUHUMAIBHOTO OCTOBHOTO JepeBa
B3BEILICHHOTO CBSI3HOTO HEOPUEHTUPOBAHHOTO rpada. KonnyecTBo paznuyHbIX
nyTed MeXIy BepIIMHAMU OPHUEHTHUPOBAHHOTO ALMKINYECKOro rpada.

Anroput™m J{elKCcTphI

3.15

JepeBbsi. Peanmzanust nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBOoMuHBIC
(6unapubie) nepeBbs. IlocTpoeHue aepeBa I 3aaHHOTO apU(PMETHIECKOTO
BhIpaXEHUs. PekypcuBHBIE aqropuT™Mbl 00xX0/a aepeBa. Mcmonbp30BaHue cTeka

U ouepean s 00xo1a aepeBa

3.16

I[I/IHaMI/I‘IeCKOG MMporpaMMHpPOBAHUC KaK MCTOI pCIICHUS 3ada4 ¢ COXPAaHCHUCM
IMPOMEIKYTOUYHBIX pPE3yJIbTATOB. 38.,[[8.‘{1/1, peuracMbIC C IIOMOIIBIO
AAHAMHUYCCKOI'0 IMPOrpaMMHUpPOBaHUs: BBIYHUCICHUC PCKYPCHBHBIX (bYHKHHﬁ,

MOJCYET KOJIMUECTBA BapHaHTOB, 3a/la4X OIITUMHU3AlIUN

3.17

[TonsitTne 06 0OBEKTHO-OPUEHTHPOBAHHOM MporpaMMupoBaHud. OOBEKTHI U
kiaccel. CBOMCTBA U METOIbI 00bEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAIIN3.
Pa3paboTka mporpamMmm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TOJXOJA.

I/IHKaHCYHHHI/IH, HacCJICcJO0BaHUC, HOJ'II/IMOI)(I)I/BM

WHpopmaliMoHHbIE TEXHOJIOTHH

4.1

Ananuz JaHHBIX. OcHoBHBIC 3a/la4yi aHaJIn3a JAaHHBIX: IPOTHO3UPOBAHUC,

KJ'IaCCI/I(l)I/IKaLII/IH, KJIaCTepusanus, aHaJlInu3 otkioHeHui. IlociaemoBareabHOCTh




peleHus 3a/1a4 aHau3a JaHHBIX: cOOp MEePBUYHBIX JAHHBIX, OUUCTKA U OIICHKA
KadyecTBa JAaHHBIX, BBHIOOP W (WJIM) TOCTPOCHHE MOJENH, MpeoOpa3oBaHue
JAHHBIX, BU3YyaJIM3alMsl JaHHBIX, HHTEpPIIpETalus pe3yapTaToB. [IporpaMMHble
cpenctBa U MHTEpHET-CepBUCH sl 00OpabOTKH M TPEICTABICHUS JTAHHBIX.

bosnbmme nannsie. MammHHoe 00ydeHue

4.2

AHanu3 JaHHBIX C TOMOILBIO 3JIEKTPOHHBIX Tabaul. Beruucienue cymmsbl,
cpemHero  apuMeTHYecKkoro, HauOOJbIIETO (HAMMEHBIIET0) 3HAYCHUS
Iuana3oHa. Beruncienue kospuuueHTa KOppemsiluMM ABYX PSJOB JaHHbBIX.
[TocTpoenue cronbuaThiX, JIMHEHYATBIX U KpYroBbix auarpamm. [loctpoenue
rpadukoB  pynkumii. Ilombop  nWMHWUM  TpeHma,  pelIeHHe  3aaad
MpOrHo3upoBaHus. PemieHne 3a1ay ONTUMHU3ALUU C MMOMOUIBIO 3JIEKTPOHHBIX

TaOIHUIL

4.3

Jluckpern3anusi TP MaTeMAaTHYSCKOM  MOJICIIMPOBAHUM  HETPEPBIBHBIX
npoueccoB. MojenupoBanue ABWXKeHUS. MojenupoBaHue OUOJIOTHYECKUX
CUCTeM. MareMaTH4ecKHe MOJCIM B OSKOHOMHKE. BBIYHCIMTETbHBIC
JKCIEpUMEHTHI ¢ MojensaMu. OOpaboTka pe3yabTaToB dKclepuMeHTa. Meroa
HauMEHbIINX KBaJpaToB. OIlIEHKa YHUCIOBBIX MapaMETPOB MOJIEIUPYEMbIX
00BEKTOB U TMpolieccoB. BoccTaHOoBieHHE 3aBHUCHMOCTEH MO pe3ylbTaTaM

IKCTIEPUMEHTA

4.4

BeposiTHoCcTHBIE  MOzENH. Meroast  Monte-Kapio. NMmurtanimonHoe

MozenupoBanue. CUCTEMbl MaCCOBOTO OOCITY)KMBaHUS

4.5

Tabmuunbie (pensiuoHHBIC) 0a3bl JaHHBIX. Tabmuila — TpencTaBlIeHUE
cBeneHuii 00 omHOTUIIHEIX 00BekTax. IToie, 3anuck. Kimrou Tadauiel. Padora ¢
roToBOM 0a30¥ JaHHBIX. 3amoJiHeHHe Oa3bl NaHHBIX. [loMCK, copTHpOBKa U
(bunpTparus JaHHBIX. 3alIPOChl HAa BEIOOPKY JaHHBIX. 3alPOCHI C MapaMeTpaMHu.
Brruucnsemple moJis B 3anpocax.

MuoroTtabnauunbie 0a3bl JaHHBIX. TUIBI CBA3EH Mexay TabnuuaMu. Baemnui
ko4, [lemoctHocTh 6a3bl JaHHBIX. 3ampochl K MHOTOTAOJWYHBIM 0azam

JaHHBIX

4.6

TekcroBbiii mpoueccop. CpencTtBa MOUCKAa M aBTO3aMEHbI B TEKCTOBOM
npoueccope.  CTpyKTypUpPOBAaHHBIE  TEKCTOBbIE  JOKYMEHThl.  CHOCKH,
ornaBienue. llpaBuna  UUTUPOBAHMA  UCTOYHMKOB H  OGOPMIICHHS

O6ubmorpagpuUECcKnx CChlIOK
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