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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma no nundopmatuke (yriyOnEHHBIM YPOBEHb) HA YPOBHE CPEIHETO
oOmero oOpa3oBaHusd pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3yJibTaTam
OCBOCHHUS OCHOBHOM  00pa3oBaTeNbHOW  MPOrpaMMbl  CpPEIHEro  OOIIeTo
oOpazoBanus, npeacrasieHHbix B ®I'OC COO, a Takxke ¢enepaibHOl padoueit
POrpaMMbl BOCITUTAHHSL.

[Iporpamma 1o uH(OpMaTUKe nMa€T MNpPENCTaBICHUE O UEIAX, oOuel
CTpaTerud OOYYCHHs, BOCIHTAHUS W Pa3BUTHS OOYUYAIOUIUXCA CpPEJICTBAMHU
yuebHoro mpeamera «MHbopmaTuka» Ha yriayOJIEHHOM YpOBHE, YCTaHABIMBAET
o0s13aTepHOe peIMETHOE CoJIepKaHue, npeaycMaTpuBacT ero
CTPYKTYpUPOBAHUE IO pasliejaM U TeMaM Kypca, ONpeAesieT pacipe/eieHue ero
no kiaccaM (rogam m3ydeHwus ), JaéT MPUMEPHOE pacrpeaeneHre y4eOHbIX 4acoB
0 TEMaTHYeCKHM pas3ielaM Kypca H  PEKOMEHIyeMyio (IPUMEpPHYIO)
NOCJICIOBATEIBHOCTh ~ UX  M3Y4YCHHS € Y4ETOM  MEXIPEAMETHBIX |
BHYTPUIPEIMETHBIX ~ CBSI3€H, JIOTUKA  Y4eOHOrOo  TpoIiecca, BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma Mo nHPOPMATHKE ONIPEAEIAET KOJIUISCTBCHHBIEC U KAUYSCCTBCHHBIE
XapaKTEepUCTUKHU y4eOHOro MaTepuaia Juisl KaKIoro rofa U3y4eHusl, B TOM YHCIe
IUI COAEPkATEeJIbHOIO HAMOJHEHHS Pa3HOro BHMJA KOHTPOJS (IPOMEXYyTOYHOU
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX POBEPOYHBIX pabor,
rocyJ1apcTBEHHON UTOroBoi atrecranun). [IporpamMmma no nadopmaruke sBiaseTcs
OCHOBOW Il COCTaBJIEHUS AaBTOPCKUX YYEOHBIX MporpaMM U Y4e€OHHKOB,
HOYPOYHOI'O IUIAaHWPOBAHUS Kypca YUUTEJIEM.

Nudopmatuka B cpenHem oO1ieM 00pa3oBaHUU OTPAXKACT:

CYUIHOCTh HMH(OPMAaTUKM KaK HAyyHOW JUCUMIUIMHBI, H3ydarouei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTH aBTOMAaTU3alUU UH(POPMAIIMOHHBIX
IPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TPUMEHEHHs  WH(DOPMATHKH, TPEXKAE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXJUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU U MHGPOPMAIMOHHOMN
JesITeIbHOCTH.

Kypc mnpopmatuku st ypoBHS CpelHEro oOiero o0pa3oBaHUs SBISETCS
3aBEpIIAIOIIMM 3TallOM HEMPEPHIBHOM IMOATOTOBKH OOydaromuxcs B o00iacTu
uHPOPMATUKU U HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHM, OMUpPaeTcs
Ha coJlep)KaHue Kypca MH(OPMATHKKU YPOBHS OCHOBHOTO 00IIero oOpa3oBaHUsS U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  WH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETUYECKOE OCMBICICHHE, MHTEepPIpeTanuio 1 0000meHue
3TOTO OTIBITA.



Pesynbrathl  yrayONEHHOrO  YpOBHS M3y4YeHUs y4eOHOro ImpeaMmera
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocjieaywmeil mpopecCuoOHaNbHONW JIESITEIbHOCTH KaKk B paMKax JaHHOMU
MpeaMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel 00macTax. OHU BKIIIOYAIOT B CEOS:

OBJIQJICHUE KJIIOYEBBIMH TOHATHSIMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTpPOUTCSI JaHHAs TpeaAMeTHas O0O0JacTh, Paclo3HABaHUE COOTBETCTBYIOUIUX WM
MIPU3HAKOB M B3aUMOCBS3EH, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3IUUHbBIE MTOX0 b
K U3YUYEHUIO SIBICHUM, XapaKTEPHBIX AJI1 U3y4yaeMOU IpeIMeTHOI 00nacTy;

yMEHUE pelllaTh THUIIOBbIE TNPAKTUYECKHE U TEOPETUUYECKHUE 3aJIauu,
XapaKTepHbIE JJISI MCIOJIb30BAaHWS METOJAOB M HWHCTPYMEHTapus JaHHOU
peAMETHOM 00J1acTH;

HaJU4Me TPEACTABICHUNA O JaHHOW TpeAMETHON 00JIacTH Kak IIeJIOCTHOU
TeOpuH (COBOKYIHOCTH TEOPHUi), OCHOBHBIX CBS3SX CO CMEXKHBIMH 0O0JIACTSIMU
3HaHUMU.

B pamkax yriny0n€HHOro ypoBHS uM3yudeHHs] HHGHOPMATUKH OOECIeurnBaeTCs
IieJIeHaIIpaBIeHHasl TTOATOTOBKA O0YYaOIINXCsl K MPOJIODKEHUI0 00pa3oBaHUs B
opraHu3ainusax  npodecCHoHaNBbHOTO  O0pa3oBaHUS MO  CIHEHHUAIBHOCTSM,
HETMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITU(POBBIMU  TEXHOJOTUSIMHU, TaKUM Kak
mporpaMMHas WHXKeHepus, HHPOpMaIlMOHHAsE 0e30MacHOCTh, MH(POPMAIIMOHHBIC
CUCTEMBbl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl M CETH, OOJbIINE JaHHBIE H
MalIMHHOEe OOydYeHHe, MPOMBIIUICHHBIH WHTEPHET BeIed, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUU OEeCrnpoBOJHON CBsI3M, pPOOOTOTEXHWKA, KBAHTOBBIC
TEXHOJIOTUHU, CUCTEMBI PACIpPEACIIEHHOTO peecTpa, TEXHOJIOTMH BUPTYaJIbHOU H
JIOTIOJITHEHHOW peaaibHOCTEN.

OcHoBHas 1enb w3ydeHuss ydeOHoro mpeamera «MHpoOpMmaTHka» Ha
yrayoJIEHHOM ypOBHE CpeaHero ooOmiero oOpa3oBaHus — oOecCleueHHe
JanbHEUIIEro pa3BUTHS MHGOPMAIMOHHBIX KOMIIETEHIIMM 0OO0y4aromerocs, ero
TOTOBHOCTH K JKM3HH B YCIIOBUSAX Pa3BUBAIONMIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTalOlIe KOHKYPEHIIMM Ha pBhIHKE Tpyda. B cBs3M ¢ 3THUM H3ydeHHE
unpopmatuku B 10—11 kiraccax J0omKHO 00€CTICUUTD:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOTO Ha MOHUMAHUU POJIH
uHQOpMaTHKY, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTUN B
COBpPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTHYECKOTO U AITOPUTMHYECKOTO MBITUICHHUS,

c(hOpMHUPOBAHHOCTh YMEHHUU pa3nu4arh (aKkThl U OIICHKH, CPAaBHHUBATH
OIICHOYHBIC BBIBOJIbI, BUJETh HMX CBSI3b C KPHUTECPUSMU OIICHUBAHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPSATH HA JOCTOBEPHOCTH U
00001aTh nHPOpPMaIIHIO;



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

NPUHSATHE TTPABOBBIX U ATUYECKUX ACMEKTOB WH(DOPMAIIMOHHBIX TEXHOJIOTH,
OCO3HAHHME OTBETCTBEHHOCTH JIIOZCH, BOBICUEHHBIX B CO3JJaHUE U MCIOJb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue HH(HOpMaIIIH;

CO37laHUE YCIIOBUW /Ji Pa3BUTHUS HABBIKOB Y4eOHOM, MPOEKTHOM, HAy4dHO-
UCCJIeIOBATEIbCKON M TBOPYECKOM JEATEIbHOCTH, MOTHUBALUU OOYyYaroUIMXcs K
CaMOPa3BUTHIO.

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

Paznen «Illu¢gpoBass rpamMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB ¥ JIPYTUX O3JEMEHTOB IM(PPOBOrO  OKPYKEHHUs, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCTIOIB30BAHUIO CPEJICTB ONEPALIMOHHON CUCTEMBI, paboTe B
cetu HWHTEpHET W HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMHPOPMALMOHHOM
0€30MacHOCTH.

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

Paznen «AaropurmMbl M NPOrpaMMHpPOBAHME) HAIPABICH HAa Ppa3BUTHE
ANTOPUTMHUYECKOTO MBIIIUICHHS, pa3pabOTKy aJrOPUTMOB U OLIEHKY MX CJIOKHOCTH,
dbopMHUpoBaHUE HABBIKOB peasM3allMi MPOTPAMM Ha SI3bIKaX MPOrPaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIpPOCAM
MpUMEHEHUsT WH(POPMAIIMOHHBIX TEXHOJOTHM, PEATM30BAHHBIX B MPUKIATHBIX
MPOrpaMMHBIX POJYKTaX U UHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 33Jja4ax aHAJIN3a
JAHHBIX, HWCIOJb30BaHUIO 0a3 MAHHBIX M 3JIEKTPOHHBIX TAaOJHUIl ISl PEIICHHS
MPUKJIAIHBIX 3a]1a4.

B mpuBenénnoM nanee copepxkanuu ydueOHoro mpeameta «MHpopmaTuka
KYPCHUBOM  BBIJICJICHBI  JIOTIOJHUTENBHBIE TEMbI, KOTOpPblE HE BXOASAT B
00513aTebHYI0 IPOrpaMMy O0yUYEHHsI, HO MOTYT OBITh MPEAIOKEHBI I U3yUEHUS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YUYaIOITIMCS.

YrnyOonéHHbIii ypOBEHb W3y4YeHHS WHOOPMATHKHA PEKOMEHIYETCS IS
TEXHOJIOTUYECKOTO0  MpOo(uiisi, OPUEHTUPOBAHHOTO HAa  MHXEHEPHYIO U
nHpOpMaLIMOHHYIO Cc(hepbl JeATeNbHOCTU. YTIYOJIEHHBI YpOBEHb HW3YUYCHHUS
nHpOopMaTHKU 00ECIIeYMBAET: MOATOTOBKY OOYYarONIUXCSl, OPUCHTUPOBAHHBIX Ha



CIEHUANIBHOCTU B 00JacTu HMHGOPMAIMOHHBIX TEXHOJOTHH U WHXKEHEPHBIC
CIEUUANIBHOCTH, Yy4YacTHE B MPOEKTHOM M HCCIEOBATENbCKON NIEeSITEIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAIPABJICHUSIMU OTpaciu HUHPOPMAIUOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTHM, TOATOTOBKY K YYaCTHIO B OJUMIIMAIAaX U CAaye
Enunoro rocynapcTBeHHOro sK3aMeHa o uHPpOopMaTHKe.

[TocnenoBaTebHOCTh M3Y4YEHUS TEM B MpeAeiaX OJHOro roja oOydeHUus
MOXET OBITh M3MEHEHa MO YCMOTPEHHIO YUYWTeNs MpHU MOJArOTOBKE paboyeit
MIPOTrpaMMBbl U MIOYPOYHOTO IJIAHUPOBAHMUS.

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).



COILEPKAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeGoBaHusi TEXHHMKH OE30MACHOCTM M TUTHEHBI TIpu  paboTe ¢
KOMIIBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMU HU(PPOBOTO OKPYKEHHUS.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBIMIOJIHEHHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, TMOCTOSHHAS U JOJTOBpeMeHHass maMsiTh. OOMEH JaHHBIMU C
noMouipio muH. KoHTposuiepbl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTYN K maMsITH.

OcHOBHBIE TEHJACHIUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYMCIICHUSL. MHoromnponeccopHbie CHUCTEMBI.
CynepkoMmnbroTepbl. PacripenenéHuble BBIYHUCIUTEIBHBIE CUCTEMBI M 00paboTKa
OONbIINX JaHHBIX. MOOWIbHBIE LHM(PPOBBIE YCTPOUCTBA W MX POJIb B
KOMMYHUKALUSX. BcTrpoennsbie KOMIIBIOTEPHI. MUKPOKOHTPOJIIIEPHI.
PoGoTtu3npoBaHHbIC MPOU3BOJICTRA.

[IporpamMmmHoe obecrieueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Buibl
IporpaMMHOro obecredeHus: U MX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHus: MOOWJIBHBIX yCTpoicTB. IlapamienbHoe mporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrneueHrue. OnepallOHHBIE CUCTEMBL. Y THIIUTHI.
HpaiiBeppl  ycTporcTB. HWHCTammsiuust W JOEUMHCTAUISALMSA ~ MPOrPAMMHOTO
oOecrieueHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHuss ¥ UMEHOBaHMS (aljioB B
noyiroBpeMeHHou namsaTu. 111aGmoHs! a1 onucanust Tpynn (aiios.

[Iporpammuoe obecneuenue. JluneH3upoBanue IPOrpaMMHOTO 0OECTICUeHUS
u  1mudpoBbiXx pecypcoB. I[lpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
obecrieuenue. KomMepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BaHUE TTPOTPAMMHOTO
obOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHABIMBaeMas
3aKOHOJaTeNbcTBOM Poccuiickon denepanuu 3a HENMPABOMEPHOE MCIIOJIb30BAHUE
MPOrpaMMHOTO O0ecTiedeHus U IUPPOBHIX PECYPCOB.

[IprHIMIIBI IOCTPOEHUS U anmnapaTHbIe KOMIIOHEHTbI KOMIIBIOTEPHBIX CETEH.
Cetebie npoTokoisl. Cets MHTEpHET. Afpecanus B cetn MaTepHET. IIpoTOKOIBI
creka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moxacerm ¢ momomiblo Macok noxacerei. CereBoe
agMuHUCTpUpoBaHue. [lomydyeHne maHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEPA.
IIpoBepka Hammuusi CBsI3UM € y310oM ceTd. OmnpeneneHue mapuipyra JBHKECHHS
MTaKETOB.

Buner  nmestenbHoctm B cetm HMuTepHer. CepBuchl  MHTepHerta.
I'eonndopmanonnbsie cucTeMbl. ['€0IOKAIIMOHHBIE CEPBUCHI PEAIBHOTO BPEMEHU



(Hanmpumep, JoKalusi MOOUJIBHBIX TelNe(OHOB, OMpEACICHUE 3arpy>KeHHOCTHU
aBTOMarucTpasieit), ”HTEpHET-TOProBsl, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.

['ocynapcTBeHHbIE 3JEKTPOHHBIE CEpPBUCHI U yciyrd. ColuaibHble CETH —
OopraHu3aius KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMHU. CeTeBoit
ATUKET: TpaBWiIa TOBeJAeHUS B KuOepmpocTtpanctBe. [IpoGiema MOIIMHHOCTH
noyiydueHHou nHpopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCMOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TeXHOJOorui. OO01me mpoOiemMbl 3aliuThl
uHnpopmanmu U uHGOpManMOHHON  Oe3omacHoctu. CpencrTBa  3alIUTHI
uHOpMalMK B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETAX W aBTOMATHU3UPOBAHHBIX
uHQOpMalIMOHHBIX cucTeMax. [IpaBoBoe oOecrieueHue HUHPOPMAITMOHHOM
0€30MacCHOCTH.

[IpenorBparnieHue HECaHKIIMOHUPOBAHHOTO J0CTynma K JIMYHOM
KoH(uAeHIMATbHON MH(MOPMALUK, XpaHAIIEHCS Ha MEePCOHATBLHOM KOMITBIOTEPE,
MOOWIBHBIX yCTpoHcTBax. BpenoHocHoe mporpaMMHOe oOecredeHue U CrocOObI
O00pbObI ¢ HUM. AHTUBHPYCHBIC NporpaMmbl. OpraHu3zanus JUYHOTO apXvBa
uHdopmanuu. PezepBHoe konuporanue. [laponpHas 3ammTa apxvsa.

[IudpoBanue nanHbiX. CUMMETPUUHBIE W HECHUMMETPHUYHBIC IMHQPHI.
Mudpsr npoctori 3amenbl. [lludp Iezaps. ludp Bmxkenepa. Anroputm
mudpoBanus RSA.

TeopeTnveckne 0CHOBbI HH(POPMATHKH

Nudopmarnus, nanueie u 3HaHus. MHbopmanmoHHble Mpoieccsl B MPUPOJE,
TEXHUKE U OOIIECTBE.

HenpeprbiBHBIE W TUCKPETHBIE BEJIWYUHBI M CUTHaIBL. HeoO6xoammocTh
TUCKpeTH3auuu MHGOpMaINK, TPEIHA3HAYCHHON [JIs1 XpaHEHHs, Nepeladd Hu
00paboTKH B IIUGPOBLIX CHCTEMAX.

JIBonyHoe  KoAMpoBaHWE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlekoaupoBaHre COOONIEHUM, 3alMCAHHBIX C MOMOIIBID HEPABHOMEPHBIX KOJIOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHuibl uamMepenus konudecTBa nHpopmaruu. AndaBUTHBIN TOIXO0M K
OLICHKE KOJINYeCTBa MH(OPMALIUH.

Cuctembl cumucieHusi. Pa3BépHyTas 3amuch LEJIbIX M APOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHus. CBOICTBA MO3UIMOHHOW 3amuCU YuUCJa:
KOJIMYECTBO MU(p B 3aMUCH, MPHU3HAK JCIUMOCTH YHCJIa HA OCHOBAHHE CUCTEMBI
CUMCJICHUSI. AJITOPUTM NIEPEBOJA LIETOT0 Yncia u3 P-MuHON CUCTEMBI CUUCIIEHUS B
NECITUYHYIO0. AJTOPUTM TMeEpeBoJa KOHEYHOM P-muHOW ApoOu B JECATUUYHYIO.
AJITOpUTM TIepeBOAa LEIOr0 4YHcCia U3 ACCATUYHOW CHCTEMBbI CUHMCIeHHS B P-
nunyto. IlepeBony koHewHOUM pecsatuuHoM Jpobu B P-uunyr. [[BouuHas,
BOCBMEpPHUYHAS U IIECTHAALIATEPUYHAS] CUCTEMbl CUMCIICHUS, CBSI3b MEXIYy HUMHU.



ApudmMeTndyeckre omnepanuyd B TMO3UIHUOHHBIX CHCTEMaxX CYHUCICHHUS. TpouyHas
YPaBHOBEIICHHAsI CUCTEMA CUUCIIEHUS. JIBOMYHO-AECITUYHASI CUCTEMA CUUCIICHUSL.

Konuposanue TtekctoB. Kommpoka ASCII. OpnoGaliTHBIE KOJUPOBKH.
Cranmapt UNICODE. Komuposka UTF-8. Omnpenenenue uHpOpMarmoOHHOTO
00BEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  u3oOpaxenuid. OueHka  uHGOPMAIMOHHOTO  00BbEMa
rpaduyYecKuX JaHHBIX MIPU 3aJJaHHBIX pa3pelieHrud U IITyOuHe KOJAUPOBAHUS 1IBETA.
[IBeToBrie Monenu. BektopHoe koaupoBanue. @opmartbl rpadudeckux (Gansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Orenka nHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
IIpU 3aJaHHBIX YaCTOTE JUCKPETU3ALIMU U PA3PSITHOCTH KOAUPOBAHMUSL.

Anrebpa noruku. IloHsTthe BbICKa3biBaHUsS. BpickaspiBaTeNnbHbIE (HOPMBI
(mpenukatel). KBaHTOPHI CylIeCTBOBAHUS 1 BCEOOIITHOCTH.

Jlornueckue omneparuu. TaOnuIbl UCTUHHOCTH. Jlormueckuwe BBIpaKEHUS.
Jlorndeckue ToxkaecTBa. Jl0Ka3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue omneparuy 1 onepaiuy HaJl MHOYKECTBaMHU.

3aKkoHBI anreOpbl JOTUKW. DKBUBAJICHTHBIC MPEOOpPa3OBaHUS JIOTUYECKUX
BbIpaxkeHU . Jlornuyeckre ypaBHEHUSI U CUCTEMbl YPABHEHUIA.

Jlorndeckue (QyHKIUU. 3aBUCHMOCTH KOJUYECTBA BO3MOJKHBIX JIOTHUYECKUX
(GyHKIIUN OT KOJIMYecTBa apryMeHToB. [loHbIe cucTeMbl JTOTHYECKUX (PYHKITUH.

Kanonnueckue  Qopmbl  nmoruueckux  BblpakeHuil.  CoBeplleHHBIE
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (OPMBI, QITOPUTMBI HX
MOCTPOCHHMSI IO TAOJINIIE UCTUHHOCTH.

Jlornueckue »>I€MEHTBI B cOcTaBe KommbkoTepa. Tpurrep. Cymmatop.
Mmuoropa3psanabid cymmarop. IlocTpoeHne cxem Ha JIOTHYECKHX BJIEMEHTAX I10
3aIaHHOMY JIOTUYECKOMY BBIPAQXKEHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B NaMITH KoMmmbioTepa. OrpaHHYeHHOCTb
IUana3oHa 4YuCeJl IMpU OrPaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenonHenue
pazpsaHON ceTku. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. [[BOMYHBIM
JOTIOJTHUTEIIbHBIN KOJI OTPULATEIIBHBIX YUCET.

[lobutoBbie noruveckue omnepanuu. Jlornueckuii, apudmeTnueckuii u
nukandeckud  capuru.  [lludpoBanue ¢ mMOMOIIBIO TOOUTOBOM  Omepaluu
«wuckimovaroniee NJIN».

[IpencraBieHne BELIECTBEHHBIX YMCEN B MaMITH KOMIIbIOTEpa. 3Hayamias
4acTh W MOPSAJ0K yucia. Jlnama3zoH 3HA4Y€HWN BelIECTBEHHBIX uncen. [IpobiaemMbl
XpAaHEHHS BEIIECTBCHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHHEM KOJHAYECTBA
pa3psaoB. BeIosHeHUE onepanuii ¢ BENIECTBEHHBIMH YHCIIAMHU, HAKOIUIEHUE
OIK1OOK NpH BBIYUCICHUSIX.



AJITOPUTMBI U TPOTPAMMHPOBaHHE

OnpeneneHue BO3MOXKHBIX PE3YyJIbTATOB padOThI MPOCTEHIIMX aJIrOPUTMOB
VIOPABJICHUS HWCIOJHUTEIIMU U BBIYMCIHUTEIBHBIX alroputMmoB. OrpeaeneHue
HCXOJHBIX JaHHBIX, IPU KOTOPBIX AJITCOPUTM MOXKET JaTh TPeOYyEeMbIil pe3yJIbTarT.

Oranbl pelleHus 3aJad Ha Kommbrorepe. MHCTpyMEHTalIbHBIE CpENCTBA:
TPAHCIATOP, OTIATUUK, NPOUAUPOBIIMK. KoMOWIsIMS W HMHTEpHIpeTaLus
nporpamMm. BupTyanbHble MallIMHBbIL.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAAKU POTrpamM.
Hcnonb3oBanue TpaccupoBOuYHBIX Ta0mui. Otnagounbiii BbiBoA. I[lomarosoe
BBIMOJTHEHUE TTpOrpaMmbl. Touku octaHoBa. [IpocMoTp 3HaUeHMI TEpEMEHHBIX.

SA3pik  nporpammupoBanus (Python, Java, C++, C#). Tunsl AaHHBIX:
LEJIOYNCIICHHbIE, BEIICCTBEHHBIE, CUMBOJIbHBIE, JIOTUYECKHE. BeTrBiieHus.
Cnoxnpie ycnoBus. Ilukimer ¢ ycioBuem. [lUkiabl 1O HEpPEMEHHOM.
B3anMmo3aMeHI€eMOCTh  pa3IMYHBIX  BUAOB  LUKJIOB. VHBapuaHT  LMKJIA.
CocraBiieHME IUKIA C HUCIOJIB30BAHMEM 3apaHEe ONpPEACIIEHHOTO WHBApHUAHTA
LUKJIA.

JIoKyMeHTHpOBaHUE MIPOTrpaMM. Hcnons3oBaHue KOMMEHTapUEB.
[loaroToBka onucaHus MPOrpaMMbl U HHCTPYKIIMH JIJISl TIOJIb30BATEIIS.

AnroputMbl 00pabOTKH HAaTypaJIbHBIX YUCEN, 3alMCAaHHBIX B TMO3UIIMOHHBIX
CUCTEeMaxX CYHMCJIECHMs: pa3OMeHHe 3aluch 4YHucia Ha OTHeJbHbie UUDpHI,
HaXO0XJACHUE CYMMbl W Tpou3BeAeHUs 1udp, HAXO0XKIACHHE MaKCUMaJIbHOM
(MUHUMAIIBHOM) U PPHI.

HaxoxneHnue Bcex MpOCTBIX YMCEN B 3aJlaHHOM Auanas3oHe. [IpeacrtaBieHue
quclia B BUJe Habopa MPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEICHUS
B CTCIICHb.

O6paboTka JaHHBIX, XpaHAMUXCS B (aitnax. TeKCTOBbIE U JBOUYHBIC (haIbI.
daitnoBeie miepemMeHHbIe ((PaitnoBbie ykazatenu). Urenue u3 (aitna. 3anuce B
dari.

Pa36uenue 3amaun Ha moa3anauu. [logmporpamMMmel (TIporieAypsl U GYHKIIHH).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakransl). PekypcuBHbIE TpOLEAypHl H
¢ynkuuu. Micnonp30BaHue CTeKa AJIsl OPraHU3aluy PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHOAPTHOW OMONMOTEKH s3bIKAa IPOrPAMMHUPOBAHMSL.
[lonknrouenne  OMOJMOTEK  MOANPOrpamMM  CTOPOHHUX  IPOU3BOJMTEIEH.
MoaynpHBIN NPUHIUIT IOCTPOCHUS IPOrPaMM.

UYucnennble Meronbl. ToyHoe MW NpUOMMKEHHOE pelIeHUs 3aJadM.
YuclieHHbIE METOJbI PEUIEHUS] YPaBHEHUI: METO Iepedopa, METO OJOBUHHOIO
nenenus. [IpuOnmx€HHOE BBIYMCIIEHHWE IJIMH KPUBBIX. Bplumcienue mioniazaei
(Guryp c NOMOUIbIO YHUCIEHHBIX METOJ0B (METOJA MPSMOYTrOJbHUKOB, METO]



tpaneuuii). Ilouck wmakcumyma (MHUHMMYMa) QYHKIUMU OJHOM NEpEeMEHHOU
METO/IOM MOJIOBUHHOTO JECJICHHUS.

O6paboTka CHUMBOJIbHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMM  sA3bIKa
MPOrpaMMUPOBAHUS /111 OOPAOOTKU CHUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CUMBOJIbHBIX CTPOK: TMOACYET KOJMYECTBA IMOSBICHUH CHMBOJIA B CTPOKE,
pa3OueHue CTPOKM Ha CJIOBA IO MPOOETBHBIM CHMBOJIAM, IOUCK TOJCTPOKU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJCHHOM NOACTPOKM Ha APYIYKO CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM aidaBUTE, YIOBIETBOPAIOMIMX 3aJaHHBIM
orpannueHusiM. [IpeobpazoBaHue unciaa B CHMBOJIBHYIO CTPOKY U 0OOpaTHO.

MaccuBbl M MOCIEAOBATEIBHOCTH 4Hcesl. Bpruncienne 0000MIEHHBIX
XapaKTepUCTUK AJIEMEHTOB MacCHBa MJIM YMCIOBOM MOCIIEIOBATEIBHOCTU (CYMMBI,
POU3BEICHHS, CPEJHEr0 apU(PMETHYECKOTO, MUHUMAIBHOIO U MAaKCHUMAaJIbHOIO
AJIEMEHTOB, KOJHUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHEVHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MAaCCUBE.

CoptupoBka ogHOMepHOTo MaccuBa. [IpocTeie MeTOABI COPTUPOBKH (METON
ny3bIpbKa, METOJ BbIOOpa, COPTHUPOBKA BCcTaBKamu). COpPTUPOBKA CIHSHUEM.
brictpast coptupoBka MaccuBa (anroput™m QuickSort). J[BOMYHBIM TOUCK B
OTCOPTHPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBbl (MaTpuilbl). AJNTOpPUTMBI OOpPAOOTKH JABYMEPHBIX
MaCCHBOB: 3aII0OJTHEHUE JIBYMEPHOTO YUCJIOBOTO MacCHBa MO 3aIaHHBIM ITPaBHIIaM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MaKkCUMyMa (MUHAMYMA) H
CyMMBI 3JE€MEHTOB JBYMEPHOIO MacCHBa, IEPECTAHOBKA CTPOK U CTOJOIOB
JBYMEPHOTO MAaCcCHUBA.

NudopMannoHHbIe TEXHOJIOTHH

TexcroBelii mporeccop. PepaktupoBanme u dopmarupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa TOMCKa W aBTO3aMEHbI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBAaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBiaeHue. KomiektuBHasi paboTa ¢ JTOKYMEHTaMH.
NHCTpyMEHTBI pelieH3upOBaHUsl B TEKCTOBBIX Ipoleccopax. OOMayHble CEPBUCHI.
HenoBas mepernucka. Pedepar. IlpaBuna 1UTHpOBaHHWS HWCTOYHUKOB W
opopmieHus: Oubnrorpaguueckux cchiiok. OQopMieHHE CIUCKA JHUTEPATYPHI.
3HAaKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TeKcTa. TEeXHUYECKHE CpelCTBa BBOJAA
TekcTa. Crnenuanu3upoBaHHBIE CPEJICTBA PEAAKTUPOBAHUS MATEMATHUYECKUX
TEKCTOB.

Ananu3 ganHHbiX. OCHOBHBIE 3a/JlauM aHAIW3a JIaHHBIX: MPOTHO3UPOBAHUE,
KJaccupuKkanus, Kiactepuzalus, aHaiu3 OTkIoHeHul. I[locrnegoBaTeabHOCTH
pelIeHus 3a7a4 aHajdu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYHUCTKA U OICHKA
KauecTBa JIAHHBIX, BHIOOP W/WJIM MOCTPOEHHE MOJIENH, peoOpa3oBaHUE JaHHBIX,
BU3yaJIM3allMsl JIaHHBIX, UHTEpIIpeTanusi pe3yiabratoB. [IporpamMmMmusie cpeicTBa u



MHTEPHET-CEPBUCHI JJI1 00paOOTKM M MpPEACTaBICHUs JaHHBIX. bosbline naHHbIE.
MammnHoe o0yueHue. IHTenneKkTyanbHblil aHaIW3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaOaul. BbruuciieHne cyMMmbl,
CPEIHETO apu(PMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIEr0) 3HAUCHUS IHAIa30Ha.
Boruncnenne kosd@uimenTa Koppensluuu JByX psAaoB JdaHHbIX. [locTpoeHue
CTONOYATHIX, JHMHEHYaTbIX W KpYyroBbix auarpamm. [locTpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHrue 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelleHHe YpaBHEHUH C MOMOILIBI0 Moxdopa IapaMerpa.
OnTumu3anus Kak MOMCK HAWIYYIIEro pelleHus B 3aJaHHbIX ycioBusx. Llenesas
¢yHkuus, orpanuyeHus. JlokanbHble M TI00aNbHBIM MUHUMYMBI II€JIEBOU
¢yHkuuu. Perenue 3a1a4 ONTUMU3AILME C TOMOIIBIO 3JIE€KTPOHHBIX TaOIHII.

11 KJIACC

TeopeTrunueckue 0CHOBbI HHGPOPMATHKH

Teoperndeckne mMONXOABI K OIICHKE KOJIW4YecTBa HWH(opManuu. 3akoH
anauTuBHOCTH MHpopmaruu. Dopmyna Xaprau. MHpopmaius u BEpOSITHOCTD.
®opmyna lllenHoHa.

Anroput™mbl cxkaTus gaHHbIX. AnroputM RLE. Anroputv Xaddmana.
AnroputM LZW. AJroputmbl CkaTusi JAaHHBIX C TOTEPSIMU. Y MEHBIICHUE
IyOuHBI KogupoBaHus nBeta. OCHOBHBIC HaeH anroputmMoB cxatus JPEG, MP3.

CkopocTh mepefayd JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNIepeAadyd  OT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBSI3U. [IpUyuHBI
BO3HMKHOBEHHUS OWIMOOK MpH Tnepedadye JaHHbIX. Kozapl, MO3BOJISIOIINE
OoOHapy>XMBaTh M HUCHPABIATh OIMOKH, BO3ZHUKAIONIME TPH Tepenaye JaHHBIX.
Paccrosane Xammunra. Koguposanue ¢ moBroperrneM 6uToB. Kojabr XoMMuHTA.

Cucrembl. KoMIoHeHTBI cucTeMbl M HUX B3auMmopeiictBue. CHCTEMHBIHI
s dext. Ynpapnenue kak nHGOpMaIMOHHBIN Tiporiecc. OO0paTHas CBSI3b.

Mogenn u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJEIUPYEMOMY OOBEKTY WJIM Mpolieccy, Ueau MojenupoBaHus. Dopmanuzanus
MIPUKJIAJIHBIX 3a]1a4.

[IpencraBnenne pe3ynbTaTOB MOJEIUPOBAHUS B BUAE, YAOOHOM s
BOCHIPHSITHS YEJIOBEKOM. | paduueckoe mpeacTaBlIeHne TaHHBIX (CXEMBbI, TaOIUIIHI,
rpadukn).

I'padsr. OcHoBHBIE TOHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MATpHI] CMEXKHOCTH, BECOBBIX MAaTpHL, CIIUCKOB CMEXHOCTU. Pemenue
ANTOPUTMUYECKUX 3a/lay, CBSI3aHHBIX C aHanu3oM rpadoB (IIOCTPOEHHE
ONTUMAJIBLHOTO TYTH MEXKJY BeplIMHAMU Tpada, oOmpeAecieHUuEe KOIU4YecTBa
Pa3NIMYHBIX IYT€HM MEXAY BEPUIMHAMU OPHUEHTUPOBAHHOTO ALMKINYECKOIO

rpada).



HepeBbs. bunapnoe aepeBo. JlepeBbs moucka. CrnocoObl 00xoja Jepena.
[IpencraBienne apu(pMeTUYECKUX BBIPAXKEHUN B BUJE JiepeBa. J{MCKpPETHBIE UTPHI
JIBYX UTPOKOB ¢ nojiHoM nHpopmanueit. [loctpoenue aepesa nepedopa BapuaHTOB,
ONMHMCAHME CTPATETHH UrPbl B TAOJIMYHON (hopme. BBIUTPBIIIHBIE U TPOUTPBILIHBIE
MO3UIIMH. BBIUTPBILIHBIE CTPATETUH.

CpencrBa UCKYCCTBEHHOTO HMHTEIUIEKTa. CepBUCHI MAIIMHHOTO TEPEBOAA U
pacno3HaBaHus ycTHOM peud. KorHutuBHbIe cepBHUCHL. MneHTudUKanms u mouck
M300paKEHUM, pacro3HaBaHUE JIU1I. CamooOyuaroniuecs CUCTEMBI.
HckyccTBeHHBI MHTEIJIEKT B KOMIIBIOTEPHBIX Urpax. Mcmosb3oBaHue METOOB
UCKYCCTBEHHOTO MHTEJJIEKTa B oOydarmux cucremax. Vcrnonb3oBanue MeToaoB
UCKYCCTBEHHOTO MHTEJUIEKTa B poboTtoTexHuke. MutepHer Bemei. [lepcnexkTuBbl
Pa3BUTHs KOMIIBIOTEPHBIX MHTEIIEKTYalbHbIX cucTeM. HelipoHHbIe ceTu.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

dopmanuzanusa  OoHATHS — anroputMma. Mammnaa — TeropuHra — Kak
yYHUBEpCaibHas MOJeib BeuncieHui. Tesuc Yépua—Twropunra.

OneHka CIIOKHOCTH BbluMciaeHU. Bpems pa®oTel 1 00BEM HCTONB3YyEMOi
namsTH, WX 3aBUCHUMOCTh OT pa3Mepa MCXOAHBIX AaHHbIX. OneHka
ACUMIITOTUYECKOW  CJIIOXKHOCTH aJITOPUTMOB. AJTOPUTMBI  MOJMHOMHUAIBHOM
cnoxHoctu. IlepeGopHbie anroput™mbl. [Ipumepbl pa3TUYHBIX —AITOPUTMOB
peleHns OJHOM 3a/1aui, KOTOPbIE UMEIOT PA3IMYHYI0 CI0KHOCTD.

[Touck mOpocCTHIX 4YMcCeNl B 3aJaHHOM JUAaIa30HE C TOMOIIbI alropuT™Ma
«penieto DparocheHar.

MHuoropa3psaHbie 1eIble YUCIa, 3a/1a4d JUITMHHON apu(QMETHKH.

CrnoBapu  (accollMaTUBHBIC MACCHBBI, OTOOpaKCHMs).  XOII-TaOJIHUIIHI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBAPS JJIA 331aHHOTO TEKCTA.

Crexkn. AHanu3 TMPaBWIBHOCTH CKOOOYHOTO BBhIpaXKeHUA. Brruncienue
apupMETHIECCKOTO BBIPAXKEHHS, 3aIIMCAHHOTO B MOCTHOHUKCHON hopme.

Ouepenu. Mcnonp3oBaHue oyepen Juisl BpEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmbl Ha rpadax. IlocTpoeHne MHUHUMANIBHOIO OCTOBHOTO JIepeBa
B3BEILIEHHOT'O CBSI3HOTO HEOPHEHTHpOBAHHOro rpada. KoinyecTBo pa3inyHbIX
MyTeH MEXIy BEpPIIMHAMH OPUCHTUPOBAHHOTO AlUKINYECKOTO rpada. AJTopuTM
JIeUKCTpBI.

JepeBbs. Peanmm3anus aepesa ¢ MOMOMIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) nepeBbs. IlocTpoeHue paepeBa A 3aAaHHOTO apUPMETHUECKOTO
BbIpakeHHs. PekypcuBHBIE alrOpUTMBI 00xoAa nepeBa. lMcmonp3oBaHHe cTeka U
odepeau 1y 00X0/1a JiepeBa.

JluHamMu4eckoe MpPOrpaMMHUpPOBAHME KaK METOJ peleHus 3ajad  C
COXPAHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTATOB. 3aJaud, pPELIaeMble C IOMOUIBIO



JMHAMHYECKOTO MPOTPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIIUH,
MOACYET KOJIMUECTBA BAPUAHTOB, 33J]a4l ONTUMHU3AIUU.

[lonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHpOBaHUU. OOBEKTHI U
kjaccel. CBOMCTBA M METOAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIM3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOAXOA.
WNukancynsuus, Haclie10BaHUEe, TOJIUMOPHU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. IIpoektupoBanue wuHTEpdeiica
nosib3oBarens. Vcrmonb3oBaHWE TOTOBBIX — YIPABISIEMBIX  BJEMEHTOB IS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapagurmax
IporpaMMHUPOBAHUS.

NupopmManoHHbIe TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIMPOBAHUS:  MMOCTAHOBKA
3ajlaud, pas3paboTKa  MOJEIM, TECTUPOBAHUE  MOJEIU, KOMIIBIOTEPHBIN
AKCTIIEPUMEHT, aHAJIU3 PE3yJbTaTOB MOJICIIUPOBAHUS.

Jluckpetuzanuss TpU MaTEMAaTHUUYECKOM MOJEIUPOBAHUU  HEMPEPBIBHBIX
npoiieccoB. MogenupoBanue JABUXKEHUsS. MojenupoBaHue OHMOJOTHUYECKUX
cucteM. MaremaTudeckue  MOJEIM B DKOHOMHUKE.  BBIYMCIHTENBHBIC
AKCHEPUMEHTHI C MOJIECIISIMHU.

O6paboTKka pe3yJabTaTOB SKCIEpUMEHTa. MeToJ HaMMEHBIINX KBaJIpaToOB.
OneHka 4YHCIOBBIX TApaMeTPOB MOCIHUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccranoBienue 3aBUCHUMOCTEN 110 pe3yIbTaTaM 3KCIIEPUMEHTA.

BepositHocTHhie  mopenu.  Metoast  Monte-Kapmo.  MiMutanmoHHOE
MonenupoBanue. CUCTEMBbI MaCCOBOTO 00CTYKUBAHUSI.

Tabmuunple (pensuuoHHBIC) 0a3bl JTaHHBIX. TabnuIla — TpeACTaBICHUE
cBeleHnil 00 OMHOTHMIHBIX 00BekTax. Iloie, 3amuch. Kimrou tabmunel. Pabora c
roroBoii 0a30il AaHHBIX. 3amoJIHEHWE Oa3bl JaHHBIX. [loMCK, COpPTHpOBKa H
bunbpTpanus MaHHBIX. 3ampOChl Ha BBIOOPKY JaHHBIX. 3ampOChl C MapamMeTpaMH.
Boluncnsiembie mossi B 3alpocax.

Muorotabauunble 0a3bl  JaHHBIX. THUMOBI CBSI3€H MEXAy TaOJIMIIaMH.
Buemnuii xiro4. [lemocTHOCTh 6a3bl TaHHBIX. 3aMPOChl K MHOTOTAOIUYHBIM 0a3am
JAHHBIX.

NutepHer-ipuioxenus. [lonsTre 0 cepBEpHON U KIIMEHTCKOM YaCTAX CauTa.
TexHomorus: «KJIUEHT — CEpBEP», €€ TOCTOMHCTBA W HeAOCTaTKU. OCHOBBI A3bIKa
HTML wu kackansubix Tabnuy ctuwiei (CSS). Cuenapuu Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHHUIIE.

Pasmemnienne BeO-caiiToB. Ycimyra XocTUHTa. 3arpy3ka (paiioB Ha CauT.

BBoa n300pakeHHil ¢ MCMOJIB30BAHUEM PA3TUYHBIX IUMPOBBIX YCTPOUCTB
(umudpoBbIX (oToanmnapatoB U MUKPOCKOINOB, BUIECOKAMEpP, CKAHEPOB M JIPYTUX



yctpoiictB). I'paduueckuit penakrop. Pazpemenue. Kagpuposanue. McnpasieHue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypOBHEH, KOpPpeKUHs  LIBETA.
OOeciBeunBaHuEe LBETHBIX H300pakeHuil. Peryms. PaGora ¢ obOmactamu.
QUIBTPHI.

MHuorocnolinele u3o0paxkenus. TexcroBble ciaou. Macka cnos. Kanainbl.
Coxpanenue BblaelieHHON oOnactu. IloaroroBka wiumrocTpamnuil 1as BeO-calTOB.
AHUMUpOBaHHBIE U300paKEHUS.

Bektopnas rpaduka. IlpumutuBbl. HW3mMeHeHHe mopsiiKa 3JIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpussie. @opmaTbl BEKTOPHBIX
pucynkoB. Mcnonb3oBanue KoHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.

[IpyHOMNBI  TIOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX MOJEINEH.
Cerounble Mogenu. Marepuanbl. MoaennpoBaHHE€ HWCTOYHUKOB OCBEILICHMS.
Kamepsl. ApautuBHble TexHonoruu (3D-mpunrtepsl). Ilonsthe o BUpTyalnbHON
PEaIbHOCTU U JOTIOJIHEHHOW PEaJbHOCTH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMS [TPOI' PAMMBI 110
MH®OPMATUKE (YT JIVBJIEHHBIM YPOBEHE) HA YPOBHE CPETHET'O
OBUIEI'O ObPA3OBAHUNA

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE  pe3yJbTaThl  OTpPaXalOT TOTOBHOCTh U  CIOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTPEHHEH MO3MULIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OPHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHUI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM I[EHHOCTSM  POCCUHCKOTO
o0111ecTBa, pacIIUPEHUE KU3HEHHOTO ONBITAa U OMNbITA JIEATEIILHOCTH B IMPOIECCe
peanuzalu  CpeACcTBaMM  y4eOHOro MpeaMeTra OCHOBHBIX — HamlpaBICHUU
BOCIIUTATEIILHON JIESITEIIbHOCTH.

B pesynbrate wusyuenus wuHGOPMATUKU Ha YPOBHE CPEIHEro OOIIEero
oOpaszoBanus y oOyuaromierocss OyayT copMHUpOBaHbI CIEAYIONINE JTUIYHOCTHBIC
PE3YyABTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHAa U TPaBOMOpSAKA,  COOJIOJEHWE  OCHOBONOJATAIONIMX  HOPM
MH(GOPMAIIMOHHOTO MTpaBa U HHGOPMAIIMOHHON 0€30IaCHOCTH;

TOTOBHOCTh IMPOTUBOCTOSITh HMACOJIOTMU SKCTPEMHU3MA, HAIMOHAIU3Ma,
KceHo(hoOnH, AUCKPUMHUHAIIMK 10 COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAllMOHAJBHBIM MPU3HAKAM B BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMAaHUE 3HAUCHHS] HHPOPMATUKH KaK HayKH
B )KM3HU COBPEMEHHOTO OOIIIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHPYSACh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3cTETHYECKOI0 BOCIIMTAHMSA:

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

CIIOCOOHOCTh BOCTIPUHHMMATH PA3IMYHBIC BHUABI HMCKYCCTBAa, B TOM YHCIIC
OCHOBAaHHOT'O Ha HCIIOJIH30BaHUU WH()OPMAITMOHHBIX TEXHOJIOTHIl;

5) pu3nvecKoro BOCIUTAHUSA:

copMUpPOBAaHHOCTH  3J0pPOBOTO M 0Oe3omacHOro  oOpaza  JKU3HHU,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO, B TOM 4YHCJIE 3a CYET



coOmroieHus1 TpeOOBaHUM 0€30MaCHON 3KCIUTyaTallii CPEICTB MH(POPMALIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTh K AaKTMBHOW JEATEIBHOCTH TEXHOJOIMYECKONM U COLMAJIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBITNIOJIHATD TAKYIO J1€ATEbHOCTD;

uHTepec K cdepaM MNpoPECCHOHATBHOM JEATENbHOCTH, CBA3aHHBIM C
MH()OPMATUKON, NPOrpaMMUPOBAHUEM M HHPOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTI)KEHUAX HAyKH HMH(OPMATHUKHA M HAYYHO-TEXHUYECKOTO
nporpecca, yMEeHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuie mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KM3HEHHbIE TUIAHBI;

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

7) 3K0JI0THY€eCKOT0 BOCTTUTAHMS:

OCO3HAaHME TJI00aIBHOr0 XapakTepa 3KOJOTMYECKHX MpoOieM M MyTed uXx
pelieHus, B TOM 4HCIE C Y4E€TOM  BO3MOXKHOCTEH  HMHGMOpPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpPMUPOBAHHOCTh MMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Ppa3BUTHs HAyKH, JOCTHKEHMSIM HaydHO-TEXHHYECKOI'0 Iporpecca M
OOIIIECTBEHHOM MPAaKTUKH, 32 CYET IOHUMAHUS POJIU MHPOPMAILIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX MPOLIECCOB U HH(POPMALMOHHBIX TEXHOJOTUH B YCIOBHUSIX
U poBOM TpaHCPOpMAIIK MHOTUX C(ep KU3HU COBPEMEHHOI'O OOIIECTBA;

OCO3HAaHUE LIEHHOCTH HAYYHOW JEATEIbHOCTH, FOTOBHOCTH OCYILECTBIAThH
IPOEKTHYIO U UCCIIEIOBATENbCKYIO e TEbHOCTh HHANBUAYAIbHO U B TPYIIIIE.

B mpouecce noctukeHHs JTUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS NMPOTPAMMBI
no wuHbopMaTUKe Yy OOYYaIOLIUXCS COBEPLIEHCTBYETCS HAMOLIMOHAJIBHBIH
MHTEJUIEKT, PEANOIaraumi chopMupoBaHHOCTS:

CaMOpPETYJMPOBAHMS, BKJIIOYAIOLIEIO0 CaMOKOHTPOJb, YMEHHME IPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IMIOBEJCHHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAJIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIOUYAIOLIEH CTPEMIIEHUE K JOCTHKEHUIO LENH U
ycrnexy, ONTUMHU3M, MHHMIMATHUBHOCTb, YMEHHE JIEMCTBOBATh, MCXOMSl U3 CBOUX
BO3MOKHOCTEH;

SMITIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 IMPU OCYIIECTBIECHWN KOMMYHMKAIUHU, CIIOCOOHOCTh K
COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOUAOIINX CIOCOOHOCTh BBICTPAUBATH OTHOILIECHHUS
C APYTUMH JIIOJbMU, 3a00TUTHCS, IPOSABIIATh HHTEPEC U pa3pellaTh KOHMIUKTHI.



METAINPEIMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHuss HWHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHusg y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX YYEOHBIX NEHCTBUAX, a UMEHHO —
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBbIE y4eOHBIE JIEUCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCAJIbHBIE yueOHbIE IEHCTBHS, pPETYISTUBHBIE YHUBEpCAIbHBIE Y4YeOHBIC
JCHCTBUS, COBMECTHAS €A TEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE 1eHCTBHS

1) 6a30Bble JJOrHYecKre JeMCTBHS:

CaMOCTOSITeIbHO  (OPMYNHpPOBaTH M aKTyaJu3UpoOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK WJIM OCHOBAaHUS JJII CPaBHEHWS,
Kjaccudukaruu u 006001eHNs;

OTIPENIENIATh IIeJIU JeATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUH HX
JOCTYOKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBACMBIX SIBIICHUSX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEMBbI C y4€TOM aHajau3a MMEIOUTUXCS
MaTepuaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LESAM, OLIEHUBATh PUCKHU MOCIEACTBUMN NESITENBHOCTH;

KOOpJIMHUPOBATH M  BBIMNOJHATH pabOTy B  YCIOBHUSX pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUS:

BJIQ/IETh HABbIKAMU Y4EOHO-UCCIIEI0BATENbCKOM M TPOCKTHON JIEITEILHOCTH,
HaBBIKAMHU  paspelnieHus mpoOsieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIIAITh PA3JIMYHbIE BUJIBl JEATEIIBHOCTH IO IMOJYYEHUIO HOBOIO
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 TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU U METOJAMHU;

CTaBUTb U (OPMYIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHOU
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;



BBISBJISTh TPUYMHHO-CJICJACTBCHHBIC CBS3M W aKTyaJW3WpOBaTh 3a/ady,
BBIBUTATh THUIOTE3y €€ pelieHUs, HaXOAWTh apryMEHTHhI IS JT0Ka3aTelIbCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh MapaMeTPhl U KPUTSPUH PCIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJEC PCIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYAITHSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IEJICHAIIPABICHHBI IMOUCK TIEPEHOCa CPEJCTB U CIIOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPEAY;

YMETh TICPCHOCUTh 3HAHHUS B IO3HABATEIBHYIO M IMPAKTHYECKYIO OO0JacTH
KA3HENEATEILHOCTH,

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HWJCH, MpeJiaraTb OPUTHHAIBHBIC TMOJIXObI M PEIICHUS,
CTaBUTb IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unpopmaunmeii:

BJIQJICTh HABBIKAMH IOTYYCHUS WH(GOPMAITUU M3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITCJIbHO ~ OCYIIECTBIIATH  IOWCK,  aHajJu3, CHUCTEMAaTU3AIHMI0 |
MHTEPIIPETAIINI0 HHPOPMAIIUN Pa3IUIHBIX BUIOB ¥ OPM IPEICTABIICHHUS,

co3dgaBaTh TEKCTHI B pPa3IMYHBIX (Gopmarax ¢ y4€TOM Ha3HAYCHUS
uHbOpMAIlMK W  IICJICBOM  ayJUTOPUH, BBIOMpas ONTUMAaJIbHYIO  (QopMy
NPEJICTAaBIICHUS U BU3YyaJIH3allvH;

OIICHMBATh JIOCTOBEPHOCTH, JISTUTUMHOCTh HH(pOpPMAaIUU, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIBHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh  CPEACTBA HMH(POPMAIIMOHHBIX W  KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PEIICHUN KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHHU3aIl[MOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECYPCOCOCPEIKCHHS, IIPAaBOBBIX W OTUYCCKUX  HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

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

KomMmyHuKaTHBHBIE YHUBeEPcaibHbIE yUeOHbIe /1eficTBUs

1) oOmenume:

OCYIIECTBIISITh KOMMYHHUKAIIUA BO BCEX Chepax KU3HU;

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  CIIOCOOAMHM  OOIIEHHWS W B3aUMOJICHCTBHA,
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(DJIUKTHBIE CUTYallUU;



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

2) coBMecTHAasl 1eATeJIbHOCTh:

[IOHUMAaTh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JEWCTBUA C y4ETOM OOIIKX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YeHA KOJUICKTUBA,

IIPUHAMATh  L€Id COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JIEUCTBUS II0 UX JOCTMIXKEHMUIO: COCTAaBIIATH ILIAH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXKIaTh pE3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadeCTBO CBOEr0 BKJIAJa M KaXKAOIO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPAaTErMYeCKOEe IIOBEICHUE B Pa3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUHIECTBIISATh IMO3HABATEJIbHYIO NIE€SITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a/1auu B 00pa30BaTEIbHOM
NEATEIIbHOCTU U KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITETIbHO ~ COCTABJIATH IUIAH pPEIICHUs TNpodsieMbl €  Y4ETOM
MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOUTEHUN;

JenaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBAThH €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKON SPYIUIINH B
pa3HbIX OOJIACTSIX 3HAHUM, MOCTOSHHO IMOBBINIATH CBOM 0OOpa30BaTENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIAJ€Th  HABBIKAMHU  [O3HABATENIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMBbIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX PE3YIbTATOB H



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

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHHKEHUIO;

[IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH.

3) npuHATHA ce0s U APYTUX:

OpPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBl M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX HA OLIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULUU JPYTOro YyeJoBeKa.

NPEAMETHBIE PE3YJIbTATBI

B mpomecce m3ydenuss xkypca uHpopMaTuku yriayonéHHoro ypoBHs 6 10
K1acce oOydaromMHCS  OyayT JOCTHUTHYTHI — CJCAYIOIIME  TPEJIMETHBIC
PEe3YIbTATHI:

BJIQJICHUE TPEJICTABICHUSIMH O POJUM HHOOPMAlMM W CBSI3aHHBIX C HEH
IPOIIECCOB B TNPUPOJE, TEXHUKE U OOLIECTBE, MOHATUAMH «UHMOpMAIUsI»,
«MHQOPMALIMOHHBIM  TMPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBD»,
«cucteMHbI AhDHexT», «MHPOPMAIIMOHHAS CHCTEMAaY, KCUCTEMA YIIPABICHUSY;

BJIQJICHHE METOJaMH ToucKka HuHpopManuu B cetu HHTepHer, ymeHue
KPUTHUYECKHU OLICHUBATh UH(GOPMAIIUIO, TTOJIYYeHHYIO U3 ceTH MHTepHeT;

YMEHHE XapaKTepu3oBaTh OOJbIIME JaHHBIC, MPUBOJAUTH IMPUMEPHI
UCTOYHUKOB HMX TIONYYCHHMs] ¥  HAmNpaBJICHUS  HUCIOJIb30BaHUS, YMEHHE
KJIaccu(UIUPOBATh OCHOBHBIC 3aJlayd  aHalu3a JaHHBIX (IIPOTHO3WPOBAHUE,
KJaccuuKarms, KJIacTepU3aIus, aHaIn3 OTKJIOHEHHUN), MOHUMATh
MOCIIEIOBATENIBHOCTD PEIICHUS 3a/1a4 aHalin3a JaHHBIX: COOp MEPBUYHBIX JIaHHBIX,
OYMCTKa U OIICHKAa KauecTBa JaHHBIX, BHIOOpD W/WIM TOCTPOECHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YAIH3AIUs TAHHBIX, MHTEPIPETALUs PE3YyIbTaTOB;

MOHMMAaHNE OCHOBHBIX TIPHUHIIMIIOB YCTPOWCTBA U (DYHKIIMOHUPOBAHHMS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWMIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJOTHH;

BJIAJICHUE HABBIKAMH PAa0OTHI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIaMU TPOrpaMMHOIr0 OO€eCleueHus] JJisl pelIeHus Yy4eOHbIX 3a1ay 1o
BBIOpPaHHOM CIIeIIUAIN3aIlNN;

HaJU4Ke MPEJCTABICHUN O KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MHUpe, 0 0a30BbIX NPUHIUIIAX OPraHU3alUU U PYHKIMOHUPOBAHUS KOMITBIOTEPHBIX
ceredd, 00 OOMMX NOpPUHIMIAX pa3pabOTKU U (PYHKIHMOHUPOBAHMS HHTEPHET-
MIPUJIOKEHN;



MOHMMAHWE yrpo3 HUHPOPMAIMOHHON OE30MaCHOCTH, HCIOJb30BAHUE
METOJIOB M CpEJCTB MPOTUBOACHCTBUS OSTUM yIrpo3aMm, COOJIOJEHUE Mep
0€30MacHOCTH, PEAOTBPAIAIOIINX HE3aKOHHOE PACTIPOCTPAHECHHE MEPCOHATBHBIX
JaHHBIX, COOJII0/IEHNE TPEOOBAHUM TEXHUKU 0€30MaCHOCTH M TMTHEHBI IPU padoTe
C KOMIIBIOTEpAMU U APYTUMU KOMIIOHEHTaMU HU(PPOBOTO OKPYKEHUS, TOHUMAHUE
MPAaBOBBIX OCHOB HCIOJB30BaHUSA KOMIBIOTEPHBIX MporpamMm, 0a3 JaHHBIX U
pabotel B ceTn IHTEpHET;

NOHUMAHUE OCHOBHBIX MPHUHIMIOB JAUCKPETU3AIMU PA3IMYHBIX BHUJOB
uHDOpMallUKM, YMEHUE ONpeNeNaTh HWHPOPMAIIMOHHBIM 00BEM TEKCTOBBIX,
rpaUyecKrX M 3BYKOBBIX JAHHBIX TPHU 3aJaHHBIX MapaMeTpax IUCKPETU3AIUH,
YMEHUE ONpPEACNATh CPEIHIOI CKOPOCTh TMepeayd JaHHBIX, OIEHUBATh
U3MEHEHHE BPEMEHM Tepefayd MpU H3MEHEHWU WHOOPMAIMOHHOTO 00bEMa
JTAHHBIX U XapaKTePUCTUK KaHaja CBA3H;

yYMEHHUE HCIO0JIb30BaTh MPHU PEIICHUU 3a]a4 CBOMCTBA MO3UITMOHHON 3amucu
9uce, aJrOpuTMa MOCTPOSHUS 3aMMCH YUCTIa B TTIO3UIIMOHHONW CUCTEME CUMCIICHHS
C 3aJIaHHBIM OCHOBAaHHMEM U TIOCTPOCHHUS YWCJia MO CTPOKE, COoAepiKalleil 3amuch
ATOTO 4YHCJIa B TO3UIMOHHON CHCTEME CYHUCJICHUS C 3aJaHHBIM OCHOBaHHUEM,
YMEHHUE BBITIOIHATh apu(PMETHYECKHe OIepalry B TO3WIUOHHBIX CHUCTEMax
CUHUCIICHUS;

YMEHHE BBIMOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUU, HCIIONB3YS
3aKOHBl anreOpbl JIOTUKW, YMEHHE CTPOUTh JIOTMYECKOE BBIPAXKEHHE B
JTU3BbIOHKTUBHONW U KOHBIOHKTHBHOW HOPMAaJbHBIX (popMax Mo 3aJaHHOU TabiuIie
UCTUHHOCTH, HCCJIENIOBAaTh 00JaCTh HMCTUHHOCTH BBICKA3bIBAHUSA, COJIEPIKAIIETO
NEPEMEHHbIE, PEIIaTh HECTIOKHbBIE TIOTUUECKNE YPABHEHHS U CUCTEMBI YPABHEHUI;

NMOHUMaHHe 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCEN B MO3UIIMOHHON CHCTEME CUUCIICHHS, HAXOXICHHE
BCEX MPOCTHIX YKCEI B 33JIaHHOM JHana3oHe, 00pad0oTKa MHOTOPA3PSIHBIX IENbIX
4KCes, aHaJIM3 CUMBOJIBHBIX CTPOK U JIPYTHUX), AITOPUTMOB MOKUCKA U COPTUPOBKH,
YMEHUE ONPEAeNATh CI0KHOCTh H3y4aeMbIX B Kypce 0a30BBIX aJITOPUTMOB
(cyMMupoBaHUE D3JIEMEHTOB MacCHBa, COPTUPOBKAa MaccuBa, NepeOOpHBIE
aJITOPUTMBI, IBOUYHBINA MOKWCK) U MNPUBOJIUTH MPUMEPHI HECKOIBKHX aJTOPUTMOB
Pa3HOM CI0KHOCTH JJIs1 PEIICHUS OJTHOM 3a/1a4u;

BJIAJICHUE YHUBEPCAJIBbHBIM SI3BIKOM MPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpencraBieHHsIMH O Oa30BbIX THUIIAX JIaHHBIX H
CTPYKTypaxX JaHHBIX, YMEHHE HKCIOJIb30BaThb OCHOBHBIE  YIPABISIONINE
KOHCTPYKIIMM, YMEHHE OCYIIECTBISATh AaHaIU3 MPEAJIOKEHHON MPOrpamMMBI:
OTIPEJICNSITh PE3YNIBTATHl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOJHBIX JTAHHBIX,
ONpEeNeNATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO MOJYYEHHE YKa3aHHBIX



pE3yJIbTATOB, BBISABIATH JAaHHBIE, KOTOPbIE MOTYT MPUBECTH K OUIMOKE B padoTe
pOrpaMmsl, (HOPMYIUPOBATH MPEIOKEHUS 10 YIAYUIIEHUIO TPOTPAMMHOI0 KO/a;

YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHbIE TEKCTOBBIE JOKYMEHTHI H
JE€MOHCTPALlMOHHBIE MAaTEPHAJIBI C UCTIOJIB30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHUCOB;

YMEHHE MCIOJb30BaTh 3JIEKTPOHHBIE TaOIUIbI Il aHAJIN3a, MPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYMCICHHUE  CYMMBI,  CPEIHETO
apu(pMEeTU4YeCKOoro, HauOOJBIIET0O W HAUMEHBUIETO 3HAYEHUH, pelIeHHe
YpaBHEHHM, BBHIOOp ONTHUMAIBHOIO PEIICHUS, MOA00p JMHMM TPEHAA, pelIeHHUe
3a/1a4 MPOTHO3UPOBAHUSA).

B npouecce uzyuenuss kypca MHGOpPMATHKU YriayOnéHHOTO ypoBHsS 6 11
Knacce oOydaromuMmucs  OyAyT  JOCTUTHYTBI — CIEAYIOUIME  TMpEIMETHBIE
PE3YJIbTATHI:

yMEHHE CTPOUTHh HEPAaBHOMEPHBIE KOJBI, [OMYCKAIOIIMEe OJHO3HAYHOE
JIEKOANPOBaHUE CcOOOIIeHUH (TpedUuKCHbIE KO/BI), MCHOJIb30BAaTh MPOCTEHIINe
KOJIbl, KOTOpPBIE TO3BOJISIIOT OOHAPYKUBATh W UCIPABIATH OMMOKHU MpPU Mepeaade
JAHHBIX, CTPOUTH KOJI, 00ECIEUMBAIOIINIA HAUMEHBIIYI0O BO3MOXHYIO CPEIHIOIO
JUIMHY COOOUIEHUSI MPU HM3BECTHOM YacTOT€ CUMBOJIOB, MOSCHSTH MPUHIUIIBI
paboThI MPOCTHIX AITOPUTMOB CHKATHUS JAHHBIX;

yMEHHE pelniaTh aJrOPUTMUYECKUE 3aJlayd, CBSI3aHHBIE C aHAJIU30M TIpadoB
(3amauM  TOCTPOEHMSI ONTHUMAJIBHOTO TIYTH MEXIy BeplIMHamMu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3IMYHBIX  OyTEed  MEXAY  BEpIIMHAMHU
OpPUEHTUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIONb30BaTh AEPEBBS MPH
aHaMM3€ W TIOCTPOCHUM KOJAOB H JJisi TMPEACTABICHUS apuPMeTHUECKHX
BBIPXKCHU I, IPU PELICHUH 3a/1a4 MTOMCKA U COPTUPOBKHU, YMEHHUE CTPOUTH JAEPEBO
UTPHI TI0 33JJaHHOMY QJITOPUTMY, pa3pabaThiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO
CTPaTETHUIO UTPBL;

yMeHHE pa3pabaTblBaTh W pEATN30BBIBATH B BHJIE NPOrpaMM 0a30BbIC
aJIrOPUTMbI, YMEHUE HCMOJIb30BaTh B MPOrpaMMax JaHHbIE PA3JIMYHBIX THUIIOB C
y4€TOM OTrpaHMYEHUN HAa JUAIa30H MX BO3MOKHBIX 3HAYEHUW, MPUMEHSTH MpPH
pelIeHnH 3a/1a4 CTPYKTYpPhI JaHHBIX (CIIUCKH, CJIOBapH, CTEKH, OUePEIH, AEPEBb),
UCIIONb30BaTh 0a30Bble€ OMNEpalMd CO CTPYKTypamMH JAHHBIX, IPUMEHSTh
CTaHJApTHbIE U COOCTBEHHBIE MOANPOrpaMMBbl [ 0OPaOOTKH YHMCIOBBIX JAHHBIX
U CUMBOJIBHBIX CTPOK, HMCIOJIb30BaTh MpPHU pa3pabOTKe HporpaMMm OUOIHOTEKH
MOATPOTPaMM, 3HATh (DYHKIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTATBHBIX
CPEICTB Cpe/bl pa3paboTKH, yMEHUE UCTIOIb30BaTh CPEACTBA OTJIAJKU MTPOrPaMM B
cpeze IporpaMMUPOBAHUS, YMEHHE TOKYMEHTUPOBATH MPOTPaMMBbI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;



BJIQJICHNEC OCHOBHBIMH CBEACHUSAMU O 0a3aX MaHHBIX, HX CTPYKTYype,
CpeACTBax co3JaHusi U pabOThl C HUMH, YMEHHUE HCIOJIb30BaTh TaOIUYHBIC
(pensanroHHbIC) 0a3bl JAHHBIX (COCTABIISThH 3aMPOCH B 0a3aX JAHHBIX, BBHIMOJIHATH
COPTUPOBKY M IMOMUCK 3amuceil B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHy 0azy
JAHHBIX ) ¥ CIIPABOYHBIC CHUCTEMEI;

YMEHHUE HCIOJIb30BaTh KOMITBIOTEPHO-MATEMaTUYECKUE MOJICIIH JIJIsl aHan3a
00BEKTOB M TIpoIleccOoB: (OPMYIUPOBAThH 1€Jb MOJCIUPOBAHUS, BBIMOIHATH
aHaJgu3 pPe3yJIbTaTOB, TMIOJYYEHHBIX B XOJE€ MOJICIUPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJEIU MOJETUPYEMOMY OOBEKTY WIIM MpPOILECCy, MPEACTaBIAThH
PE3yNIBTaThl MOJICIIMPOBAHUS B HATJISTHOM BHUJIC;

YyMEHUE OpraHU30BBIBAaTh JUYHOE WH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3JIMYHBIX CPEJACTB MHU(PPOBBIX TEXHOJIOTHH, TOHUMAHHE
BO3MOXXHOCTEH IH(PPOBBIX CEPBHCOB TOCYJApPCTBEHHBIX YCIYT, IM(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

NOHMMAaHWE OCHOBHBIX NPHUHIIMIIOB PaOOThI, BOBMOXXHOCTCH W OTPaHHYCHUS
MPUMEHEHHS] TeXHOJIOTHH HCKYCCTBEHHOT'O WHTEJUICKTA B Pa3IMUHBIX OO0JACTSX,
HaJIUYKME TMPEJCTABICHUN O Kpyre peraeMbIX 3ajJad MAaIlldHHOTO OO0y4YeHUs
(pacno3HaBaHusl, KjIacCU(PUKAIMKU U TPOTHO3UPOBAHUS) HAIMYHE MPECTABICHHIM
00  WCMONB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHUM B Pa3IMYHBIX
npodeccroHaIbHBIX cdepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1.1lndposasi rpamoTHOCTH
11 KommbroTep - yHHBEpCaibHOE yCTPOMCTBO 6
' 00paboTKN JaHHBIX
1.2 [Iporpammuoe obecrnieueHne
1.3 KommnrerorepHsie cetn
1.4 Nudopmanronnas 6e301mMacHOCTh 1 2
Hroro no pazneny 24
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nuupopmanuu B
2.1 PeA bop 19 2
KOMITIbIOTEpE
2.2 OcCHOBBI areOphI JTOTUKH 14 1
2.3 Kommnerorepnas apupmerruka 7 1 1
Wroro no pazgeny 40
Paznen 3.AJropurMbl 1 IPOrPpaMMHPOBAHHUE
3.1 BBenenue B nmporpaMMupoBaHUe 16 0.5
3.2 BcnomorarenbHble alropuTMBbL 2
33 UucneHHble METObI 3
34 ANropuT™MBI 00pabOTKH CHMBOJIBHBIX 5 1

JaHHBIX




3.5 ANropuT™MBI 00pabOTKH MacCHUBOB 10 3.5
Hroro no pazneny 44
Pasznen 4. UndopmaniuoHHble TEXHOJIOTHH
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 [TPOTPAMME 136 21.5




11 KVIACC

KosnnyectBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nen 1.Teopernyeckue ocHOBbI MHPOPMATHKHU
Nudopmanus u uHpopMamoHHbIe
1.1 bopman bopuan 10 2.5
MIPOLIECCHI
1.2 MonenupoBanne 8 1 2
Hroro no pazneny 18
Paszpen 2.AnropurmMsl 4 NPOrpaMMHUPOBaHHUeE
2.1 DJIEMEHTHI TEOPUU ATOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 1 10
OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO
23 PHEHTHP 16 1 45
IPOrpaMMHPOBAHUS
Hroro no pazneny 50
Pasznea 3.UndopmanmoHHbIe TEXHOJIOTUH
31 KomnbroTepHO-MaTeMaTHueCKOe g )
' MO/IETMPOBAHUE
3.2 ba3br nanHBIX 10 1 4
33 Be0-caiitbl 14 4
34 KomnsloTepHas 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 i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

TpeGoBanust TEXHUKH O€30MACHOCTU U
TUTHEHBI TIPU pabOTEe C KOMIBIOTEpAMU U
JIPYTUMHU KOMIIOHEHTaMH U(PPOBOTO
OKPYXEHUS

[IpuHIMIBI pabOTHI KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIIBIO IIKH.
KoHTpoJsiepsl BHENIHUX YCTPOUCTB

ABTOMAaTHYECKOE BBITIOJTHEHUE TPOTPAMMBI
MIPOIIECCOPOM

OnepatuBHas, NOCTOSTHHAS U
JoJIroBpeMeHHas nmaMsitb. KoHTposiepbl
BHEIIHUX yCTPOUCTB. [IpsimMoii moctyn K
naMsTu

COBpCMeHHHC KOMIIBIOTCPHBIC TCXHOJIOTI'MHU

[IporpammHoOe oGecrieueHue KOMIBIOTEPOB,
KOMITBIOTEPHBIX CUCTEM U MOOMJIBHBIX
YCTPOMCTB

CucreMHOE MporpaMMHOE o0ecIieueHue.
OmnepanmoHHBIE CUCTEMBI

Yrtunutel. [IpaiiBepsl yCTPONCTB.




[TapamiensHOE IPOrpaMMUpPOBaHUE

I/IHCTEUIHSIHI/DI U JCUHCTAJIANUA

10 MIPOrPAMMHOTO OOeCTICUSHUS
@aiisioBbie cucTembl. [IpuHUIATIBI

1 pa3MeIeHus 1 UMeHOBaHus (paiiioB B
noJyiroBpemMeHHo# mamsiti. [labmonsr nms
OmMCcaHus rpymn (paiaos
3akoHonarenscTBO Poccuiickoint denepannu

12 B 00J1aCTH MPOrpaMMHOI0 00ecrieueHus 1
JTAHHBIX
[TpuHIUIIBI TOCTPOEHUS W anmapaTHbIe

13 KOMIIOHEHTBI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cets UHTEpHET

15 Pa3znenenue IP-ceTy Ha mOACETH C IOMOIILIO
MAacoOK IoJceTen

16 CereBoe aIMUHUCTPUPOBAHUE
Bunpl nestensHoctu B cetu HTEpHET.

17 Cepsucel Untepnera. ['ocygapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIYTU

18 HNudopmanronnas 6€301MacHOCTb

19 BpenonocHble mporpaMMHOe obecriedeHue u
METO/IbI 0OPHOBI C HUM

20 [IpakTuueckas paborta o Treme
" AHTUBHPYCHBIE TPOTrPaMMBbI"
Opranu3zanus TM4YHOrO apXuBa

21 uHpopmanuu. PesepBHoe konMpoBaHUe.

HaponLHas[ 3aluTa apxXuBa




22

HIndpoBanue qaHHBIX

23

Aunroputm mudposanus RSA.
Creranorpadus

24

[IpakTnueckas pabora o reme
"udpoBanue naHHBIX"

25

WNudopmanusi, 1aHHbIE U 3HAHUS.
HNHubopmanroHHbIe TPOIIECCHI B IPHPO/IE,
TEXHUKE U 0OIIECTBE

26

HenpepriBHBIE U IUCKPETHBIE BEIUUNHBI U
curdansl. Heo0xoaumocTs AUCKpeTH3anum
nHpopmanuy, IpeTHa3HaYeHHOMN 1715
XpaHeHus, nepeaadn u o0paboTKU B
1U(POBBIX cUCTEMAX

27

JIBonuHoe koaupoBaHue. PaBHOMepHbIE U
HepaBHOMEpHBIE KOJbl. JlekoaupoBaHue
COOOIIIEHNH, 3aTTUCAHHBIX C TOMOIIbIO
HEpaBHOMEPHBIX KOJIOB

28

Ycnosue @ano. [TocTpoeHue oqHO3HAYHO
JIEKOIUPYEMBIX KOJIOB C ITOMOIIBIO JepeBa.
I'pad An. A. MapkoBa

29

EauHMIBI ©3MEPEHHs KOJIMYeCTBa
nHpopManuu. AnpaBUTHBIN OJX0T K
OIICHKE KOJIMYeCTBa HH(pOpMaLHU

30

CucTeMbl CUMCIICHUS

31

IlepeBox uncen U3 OJTHOM CUCTEMBI
CUHCJIEHUS B IPYT'YIO

32

I[BOI/ILIHE[H, BOCbMCpHUYHAA U
IMCeCTHAAUATCpUIHAA CUCTEMbI CUUCIICHUA,




CBs3b MCXKY HUMU

33

I[BOI/I‘-IHEUI, BOCbMCpHUYHAA U
meCTHaAuaTCpruiIHass CUCTEMbI CHUCIICHUA,
CBs3b MCXKJY HUMU

34

I[BOI/I‘-IHEU[, BOCbMCpHUYHAA U
meCTHaAuaTCpruiIHasA CUCTEMBI CHUCIICHUA,
CBs3b MCXKJY HUMU

35

ApudmMeTnueckue ornepanu B
TTO3UIIMOHHBIX CUCTEMaX CUUCIICHHS

36

TponuHas ypaBHOBEIIEHHAs! CUCTEMA
CUMCIICHUS

37

HBOI/I‘-IHO-)IGCSITI/I‘-IH&?I cucTreMa CUMUCJIICHUA

38

KoaupoBanue TeKCTOB

39

PactpoBoe xoaupoBanue n300pakeHui

40

[IpakTrueckas padoTa o Teme
" Tuckperuzarus rpapuaecKoit
nHpopmarun"

41

LIBeToBbie MOsIeH. BekropHoe
konupoBanue. @opmartel ¢aitios.
Tpéxmepnas rpaduka. OpakraabHas
rpaduka

42

Konuposanue 3Byka. Ouenka
nH(OPMALMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TIPH 33JIaHHBIX YaCTOTE
JUCKPETU3AINHU U Pa3psIAHOCTU
KOJIMPOBAHUSA

43

[IpakTuyeckas pabora o Teme
"JluckpeTusanus 3ByKoBoi HHGpopManuu"




44

OcHOBBI aredpsl JTOTUKU

45

Jloruueckue onepanuu. Ta0muiibl
NCTUHHOCTHU

46

Jlornueckue Belpaxkenus. Jlornyeckue
TOKJECTBA. JJ0OKa3aTeNnbCTBO JJIOTHYECKUX
TOXIECTB C TIOMOIIBIO TAOJIHUI] HCTHHHOCTH

47

[IpakTnueckas pabora o Treme
«IToctpoenue u aHanu3 TabIUIl UCTUHHOCTH
B TaOJIMYHOM IPOIIECCOPEN

48

Jlormueckne omcpalru U orcpanuvn Haj
MHOXKECTBaMH

49

Jlormueckme omnepalru U orcpanuvn Haj
MHOXKECTBaMH

50

3aKOHBI aNTeOphl JIOTUKUA. DKBUBAJICHTHBIE
peoOpa30BaHUsl JOTHYECKUX BBIPAKEHUM

51

Jloruyeckuie ypaBHEHUS U CUCTEMBI
ypaBHEHUI

52

Jlornueckue GyHKIIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXKHBIX JIOTHUYECKHUX
(GYHKIMHI OT KOJIMYECTBA apTyMEHTOB.
[TonHble crucTeMbl TOTHYECKUX (YHKIUI

53

Kanonunyeckue Gpopmbl TOrHUECKUX
BbIpaxkeHuil. CoBepIICHHbIE
TU3BIOHKTUBHBIEC 1 KOHBIOHKTHBHBIE
HOpMaJbHbIE (POPMBI, aJITOPUTMBI UX
MOCTPOEHHUSI 10 TaOIHIIe UCTUHHOCTH

54

Jlormyeckue 3J1eMEeHTEL B COCTaBe
KOMIIBKOTCPA




55

Tpurrep. Cymmarop. MHOropaspsaHbiil
CyMMaTop

56

[TocTpoeHne cxem Ha JOTHYECKUX
3JIEMEHTaX. 3aluch JOTUYECKOTO
BBIPAXKEHUS 110 JIOTUYECKOU CXemMe

57

Muxkpocxembl U TEXHOJIOTUS UX
MIPOU3BO/ICTBA

58

[IpencraBieHue LeIbIX YUCEN B TaMATU
KoMIptoTepa. OrpaHUYeHHOCTh JUana3oHa
Yycell IPU OTPaHUYEHUN KOJINYECTBA
paspsaoB. [lepenonHenue pa3psiiHOil ceTKH

59

be33HakoBbIe 1 3HAKOBBIC TAHHBIE.
3HakoBbIN OUT. JIBOMUHBII
JOTIOTHUTEIbHBINA KO/ OTPULIATENbHBIX
quce

60

[To6uToBBIEC TOrMUECKHE OTIEpAIIUH.
Jlornueckwuii, apuMeTHICCKUI 1
LUUKIUYECKUI CIBUTH

61

[IudpoBanue ¢ MOMOIIBIO MOOUTOBOM
onepauuu «uckiovaromiee MJIN»

62

Hpe,[[CTaBJ'ICHI/Ie " XpaHCHUC B IIaMATH
KOMIIBIOTCpa BCIICCTBCHHBIX YN CCII

63

Brimmonnenue onepaunﬁ C BCIICCTBCHHBIMHU
qucCjiaMH, HAKOIIJICHUC OIINOOK IIpu
BBIYHCIICHHUAX

64

IIpakTuyeckas pabora no teme «M3yuenue
MIOPA3PSTHOTO MATMHHOIO ITPEICTaBICHHUS
LIEJIBIX U BEILIECTBEHHBIX YNCEID




65 AHanu3 anropuTMoB 1
Oransl pelieHns 3a1a4 Ha KOMIIBIOTEPE.

66 WNHcTpyMeHTaNbHbIE CpeACTBA: TPAHCIATOP, 1
OTJIATYMK, TPOPIINPOBIIHUK
Cpena nporpamMupoBanust. Komnumsiust u

67 MHTEepHpeTanus nporpaMm. BupryanbHbie |
MamuHbl. IHTerprpoBanHas cpena
pa3paboTku

68 MeTo1bl 0TJIaKK TPOrpaMM 1

69 TUIBI TEPEeMEHHBIX B S3BIKE :
MIPOTPaMMHPOBAHUS

70 O06paboTKa HETBIX YUCE 1

71 O6paboTKa BEIIECTBEHHBIX YHCEI 1

72 Cny4aliHble U NICEBIOCITyYalHbIC YnCTa 1

73 Betnenus. CiioxHbI€ yCIOBUS 1

74 [ukmel ¢ ycmoBueM 1
[ukiel MO mEpEeMEHHOM.

75 B3anmo3ameHseMOoCTh pa3IuyHbIX BUJIOB 1
LUKIIOB

76 O06paboTKa HaTYpAITLHBIX YUCEN C |
HCIOJIb30BAHHEM ITUKJIOB
HaxoxaeHue Bcex MpoCThIX YHCEN B

77 3amaHHOM nuana3oHe [IpakTuyeckas pabora | 0.5
o teme «Pemienue 3aga4 MeTOI0M '
nepedopa»

78 WNuBapuaHT nukia 1

79 JIOKyMEHTUPOBaHUE IPOTPAMM 1




80 O0paboTka JaHHBIX, XpaHAIIKUXCA B (paitimax

81 Paz0uenue 3agaun Ha MoA3a1aun
Hcnonp3oBanue ctaniapTHON OMOIMOTEKN

%2 s3bIKa IporpamMmupoBanus. [lonkrouenue
OMOIMOTEK MOAIPOTPAMM CTOPOHHHX
IIPOU3BOIUTENEHN

83 [Toanporpammsl (pouie1ypsl U PyHKIIUN)

84 [Toanporpammsl (pouie1ypsl ¥ (PyHKIIUN)

25 [IpakTnueckas pabota no teme "Pa3paboTka
noamnporpamm”
Pexypcus. PexypcuBHbIe 00BEKTHI

26 (dpakransl). PekypcuBHbIE po1ieyphl U
¢byuknun. Mcnonp3oBaHue creka s
OpraHu3allui peKypCUBHBIX BBI30BOB

87 [IpakTrueckas padboTa o Teme
"PexypcuBHBIE TOATPOTrPaMMBbI"

28 Moy/IbHBIN TPUHLMI TOCTPOCHUS
Iporpamm

89 YucneHHbIe METOIBI

90 [Ipaktuyeckas pabora no teme «HucneHHoe
peleHne ypaBHeHU»

91 Hcnonb3oBaHue AUCKPETU3ALUH B
BBIUMCIIUTENIbHBIX 3a/la4ax
[IpakTuyeckas paboTta o Teme

92 «[TpubnmxEHHOE BBIYMCICHNUE AJTMH KPUBBIX
U omaieit puryp»

03 [IpakTuyeckas padora no teme «Ilouck

MakcuMyMma (MUHUMYMa) QYHKIIHAN




94

O06paboTka CHMBOJIBHBIX JTAHHBIX.
AJropuTMBI 00paObOTKH CUMBOJIBHBIX CTPOK:
MOJICYET KOJMYECTBA MMOSIBICHUI CHMBOJIA B
CTpOKE

95

ANTOopuUTMBI 00paOOTKH CUMBOJIBHBIX CTPOK:
pa3OueHne CTpOKHU Ha CJI0BA 110 TPOOEIbHBIM
CHMBOJIaM

96

Anroput™mbl 06pabOTKH CUMBOJIBHBIX CTPOK:
MOUCK MOJICTPOKU BHYTPH JIaHHOM CTPOKHU;
3aMe€Ha HalJIeHHOM MOJACTPOKH Ha IPYryro
CTPOKY

97

[IpakTnueckas padota no teme "O6padboTka
CTPOK C UCMOJIb30BaHUEM (YHKUINN
CTaHIAPTHOU OMOJIMOTEKH SI3bIKA
nporpaMMupoBaHus"

98

I'enepanus ciioB B 3aaHHOM anipaBUTE

99

MaccuBsl 4 IOCNIEA0BATEILHOCTH YHCET.
[IpakTrueckas padoTa o Teme "3amnoHeHHE
MaccuBa"

0.5

100

O06001EHHbIE XapaKTEPUCTUKU MacCHBa

101

JIMHEWHBIN TOMCK 3aJaHHOTO 3HAUYEHUS B
MaccuBe. [IpakTuyeckas padbora o teme
"JIMHENHBIN MOUCK 3aJaHHOr0 3HAUYECHUS B
maccube"

0.5

102

[Ipaktnyeckas pabdora o teme "[louck
MUHUMAaJIBHOTO (MaKCUMAJIBHOTO) 3JIEMEHTA
B UMCJIOBOM Maccuse"

103

COpTI/IpOBKa OJIHOMCPHOTO MacCHBa.

0.5




[IpocTbie METOIBI COPTUPOBKHU.
[Ipaktuyeckas pabdora no Teme "[Ipocteie
METO/1bl COPTUPOBKHU MaccuBa"

CoptupoBka ciausiHueM. beictpast

coptupoBka MmaccuBa (asiroputMm QuickSort).

104 1 0.5
[Ipaktudeckas padora o teme "bricTpas
COpTUpPOBKA MaccuBa'
JIBOMYHBII IOUCK B OTCOPTUPOBAHHOM

105 MmaccuBe. [Ipaktuueckas paboTa 1o Teme 1 0.5
" IBOMYHBIN MOUCK"

106 JIByMepHbIE MacCUBBI (MaTPHUIIbI) 1

107 Anroput™bl 00pabOTKH MaTpHIL 1

108 Pemrenue 3amay agann3a JTaHHBIX 1

109 CpencrBa TEKCTOBOTO MPOLECCOpa 1

110 KomnbrorepHast BEpCTKa TEKCTA 1
[IpakTrueckas pabota o Teme "BépcTka

111 JIOKYMEHTOB C MaTEMaTUYECKUMHU 1 1
dbopmynamu"

112 HNHCTpyMEHTHI perieH3uPOBaHUS 1

113 [IpakTuueckas pabora o Treme | |
"MHOrocTpaHu4YHbI€ TOKYMEHTHI"
Ob6naunblie cepBuchl. KomiekTuBHas padorta

114 c ,Z[OK‘}'/MSHTaMI/I. [TpakTrueckas paboTa no | 0.5
teme "KomnexktuBHas pabota ¢
JOoKymMeHTaMu"

115 Ananus gaHubeiX. bosbliie naHHbIE 1

116 MamuHHoe 00yueHue 1

117 AHanu3 TaHHBIX C TOMOIIBIO AIEKTPOHHBIX 1




Ta0JIULL

[IpakTudeckas pabora o Teme "AHanu3

118 1 1
JAHHBIX C TTIOMOIIBIO JIEKTPOHHBIX Ta0IHIT"
[Toctpoenue rpaduKoB GpyHKIHH.
[Ipaktuyeckas padora no teme "Harmsaaoe
119 MIPEJICTaBICHHUE PE3YIbTATOB | 0.5
CTaTUCTUYECKON 00paOOTKHU JAHHBIX B BUJIE
JarpamMmM CpeJicTBaMH peaaKkTopa
ANIEKTPOHHBIX Tabnui"
Jluauu tpenna. Ilpakruueckas padoTa o
120 teme "[logOop auHMM TpeH a, 1 0.5
MPOrHO3UpOBaHUE"
[Tonbop mapamerpa. [IpakTuueckas pabora
121 1o teme "UucneHHoe perieHue ypaBHeHUH ¢ 1 1
MTOMOTIIBIO TI0100pa mapamerpa'
OnTumMu3anus Kak MOUCK HaMTy4IlIero
pElIeHUS B 3a/IaHHBIX YCIOBUSX.
122 [IpakTuueckas padota o reme "Pemenue 1
3a/1a4 ONTUMHU3ALUH C IOMOLIBIO
ANIEKTPOHHBIX Tadnui"
123 Pe3epBHOE Bpemst 1
124 Pe3epBHOE BpeMst 1
125 Pe3epBHOE BpeMst 1
126 Pe3epBHOE BpeMst 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PeszepBHOe Bpems 1




131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHoe Bpemst 1
134 PeszepBHoe Bpemst 1
135 PeszepBHoe Bpemst 1
136 PesepBHoe Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 4 21.5




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne uudposbie
w/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue 0BpasoBaTEBHbIC
padoTsbI padoThI pecypest
KonunuectBo napopmanuu 1
ANTOPUTMBI CKATUA TaHHBIX 1
3 Anroput™m Xaddmana 1
4 [IpakTnueckas padota no teme "CxaTue 1 1
JTAHHBIX C TTOMOIIBIO anroput™Ma Xaddmana'
5 Anroputm LZW 1
AJNTOPUTMBI CKaTHsI TAHHBIX C TIOTEPSIMHU.
6 [IpakTrueckas padota o teme "Cxxarue | 0.5
JTaHHBIX ¢ ToTepsimu (anroputMmbl JPEG, '
MP3)"
7 CkopocCTh nepeayu JaHHbIX 1
8 [TomexoycToNYMBBIE KOIbI 1
9 [IpakTuueckas pabora o Treme | |
"[TomexoycToiuuBbIE KOIBI"
Cucrembl. KOMIOHEHTBI CHCTEMBI U UX
10 B3aumo/ieiictBue. CucteMHslil 3 dekT. |
VYnpasnenue kak nH(GOPMAITMOHHBIN
npouecc. ObpatHas CBsI3b
11 Mojenu 1 MOJIETUPOBAHUE 1
12 I'pader 1
13 Pemienue 3a1a4 ¢ nomouisio rpagon 1




14

HepeBbs

15 OCHOBBI TEOPUU UTP
[Ipaktuyeckas padora o teme "[louck

16 BBIAIPBILIIHOM CTPATEruu B UTPE C TIOJHOMN
nHpopmanuein"”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTa

13 [IpakTnueckas pabora o teme "Cpezacraa
HCKYCCTBEHHOT'O MHTEIeKTa"
dopmanuzanys NOHATHS AITOPUTMA.

19 MamuHa TerOpHHra Kak yHUBepcaabHas
MOJIeJb BerunciieHuil. Tesuc Yépua—
TrroprHra
[IpakTnueckas paborta o treme

20 "CocTaBiieHHE MPOCTON MPOrpaMMBbl TS
MamuHbl Thropunra"

21 Mammna [locta

22 Hopmansabie anropudmer Mapkosa
AJTOpUTMHYECKH HEpa3pelIuMble 3aJauu.

23 3azada octaHoBa. HEBO3MOXKHOCTE
aBTOMATHUYECKOM OTIaJKU IPOrpaMMm

24 CnoHOCTb BBIYUCIEHUIN
ITouck mMpoCTHIX YKCeN B 3aJJAHHOM

25 JIMaIa30He ¢ HOMOIIBIO AITOPUTMA «PEIIETO
Oparochenar

26 [IpakTnyeckas pabdora o teme "[louck
IIPOCTBIX YKCEN B 33JJaHHOM JHara3oHe"

7 MHoropaspsIHble LENbIe YNCIIa, 3aJa4n

JUTMHHOHN apu(METHKH




28

[TpakTudeckas pabota mo teme "Peanm3amnus
BBIYMCIIEHUI C MHOTOPA3psIHBIMU YKcaamMu"

29

CrnoBapu (accollMaTUBHBIE MACCHBHI,
otoOpaxenus). Xam-tadbaunel. [Toctpoenne
aJ1(haBUTHO-9ACTOTHOTO CIIOBAPS IS
3aJJaHHOTO TEKCTa

30

[IpakTnueckas padbora o teme "[loctpoenue
aJi(haBUTHO-9aCTOTHOTO CIIOBAPS ISt
3aJJaHHOTO TeKcTa"

31

AHann3 TekcTa Ha €CTECTBEHHOM SI3BIKE.
Brinenenne nmociie1oBaTeIbHOCTEN 1O
mabsiony. PerynspHbie BEIpaKeHHS.
YacTOTHBIN aHATN3

32

[IpakTrueckas padota o teme "Ananus
TEKCTa HAa €CTCCTBEHHOM S3hIKe"

33

Crexu. AHaM3 IPaBUILHOCTH CKOOOYHOTO
BBIPAKEHUS

34

Brraunciienue apuMeTn4eckoro BeIPaKEHHS,
3alMCaHHOTO B OCTPUKCHOU (hopme

35

[IpakTuueckas pabora o Treme
"Beruncienue apuMeTHIECKOTO
BBIPAKEHUS, 3aITUCAHHOTO B OCT(PUKCHON

dhopme"

36

Ouepenu. Vcrionp30BaHUE OYepEIH IS
BPEMEHHOTO XpaHEHUs JaHHBIX

37

[IpakTuueckast paborta o Teme
"Ucnonp3oBanue ouepenn”

38

Z[epeBLH. Peanmuzanms ACpeBa C IOMOIIbIO




CCBUIOYHBIX CTPYKTYp. [[BOonYHBIE
(bunapnsie) nepesbs. [locTpoenue nepesa
VTSl 33JAHHOTO apHU(PMETHIECKOTO
BBIPAKCHHUA

39

[IpakTuyeckas pabora 1o Teme
"Ucnonp30BaHue 1€PEBHEB /JIs1 BHIYMCICHUS
apudmeTnyecKux BbhIpakeHui"

40

PexypcuBHBIC arOpuTMBI 00X0/1a JIepeBa.
Hcnonbs3oBaHne cTeka U o4epenu s
00xo0/1a iepeBa

41

PexypcuBHBIC alrOpUTMBI 00X0/1a JIepeBa.
Hcnonps3oBaHne cTeKa U 0Yepen s
00xo0/1a iepeBa

42

AnroputMmsel Ha rpadax. [ToctpoeHue
MUHUMAJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO Tpada

43

O6xox rpada B rmyouny. O6xox rpada B
IUPUHY

44

KonndecTBo paznuyHbIX MyTed MEXIY
BEpIIMHAMU OPUEHTUPOBAHHOTO
aIMKINYecKoro rpada

45

Anroput™m JIeHKCTpBHI.

46

[TpakTrueckas paboTa 1o Teme
"BbIunciienue JUIMHBI KpaTyaiiuero myTu
MEX]ly BeplInHaMH rpada (airoputm
JeiikeTpbr)"

47

AnropurMm ®noiaa—yY opamuia




48

3aiauu, penraemMbie ¢ MOMOIIbIO
AMHAMHUYCCKOI'0 IIpOorpaMMHUPOBaHU:
BBIYMCIIEHUE PEKYPCUBHBIX (QYHKIUI

49

[IpakTuyeckas pabora 1o Teme
"Bbruncnenue pekypCcuBHbIX QyHKIUMN C
MIOMOIIBIO0 TUHAMUYECKOTO
MporpaMMHUpOBaHus"

50

3aiauu, penraemMbie ¢ TOMOIIBIO
JTUHAMUAYECKOTO MPOTPAMMHPOBAHUS:
MOACYET KOJIMYECTBA BAPUAHTOB

51

[Ipaktuueckas padota o teme "Iloacuér
KOJINYECTBA BAPUAHTOB C TOMOIIBIO
JTUHAMHAYECKOTO MPOTPaMMHPOBaHUS"

52

3agauu, perraemMple ¢ TOMOIIBIO
JTUHAMHAYECKOTO MPOTPaMMHUPOBAHUS: 3a1a91
ONTUMU3ALIUHA

53

[TonsiTHe 0 mapagurMax NporpaMMHpPOBAHUSL.
0O0630p SA3bIKOB IPOTPaMMHUPOBAHUS

54

[TonsiTe 06 0OBEKTHO-OPUEHTUPOBAHHOM
MIPOrpaMMUPOBAHUH

55

O0bekThI U Kinacchl. CBOMCTBA U METOIbI
00BEKTOB

56

OOBEeKTHO-OpUEHTHUPOBAHHBIN aHAIIN3

57

[IpakTuyeckas pabota o Teme
"Hcnosp30BaHNE TOTOBBIX KJIACCOB B
nporpamMme”

58

PazpaboTka nporpamm Ha OCHOBE OOBEKTHO-
OPHUEHTHUPOBAHHOTO MOAX0/1a




[Ipaktuyeckas pabdora "Pa3paboTka mpocToi

59 MIPOTPaMMBI C UCTOJIb30BaHUEM KJIacCOB" !
Wukancymsuus. [Ipaktudeckas paboTa 1o

60 teme "Pa3paboTka Kimacca, UCTIOIb3YIOMIErO 0.5
WHKaMCyIsu0"

61 HacnenoBanue. [lomumopdusm

& [IpakTnueckas pabota no teme "Pa3paboTka |
repapxuu KjiaccoB"

63 Cpensbl ObICTpO# pa3pabOTKH MPOTPAMM.
[IpoexTupoBanue nHTEpdEiica NOIH30BATENS

64 [IpoexTupoBanue uuTEepdeiica monp3oBaTesns

65 Hcnonp30BaHne TOTOBBIX YIIPABISIEMBIX
AIIEMEHTOB JIJIs TIOCTPOCHUS HHTepderica

66 [IpakTuueckas pabota o Teme "PazpaboTka |
porpaMMsI ¢ rpaduueckum uHTEepdeiicom"

67 N3ydenune BTOpOro si3bIka
MIPOrPaMMUPOBAHUS

68 N3ydeHnue BTOpOro si3bika
MIPOrPaMMUPOBAHUS

69 Dranbl KOMIIBIOTEPHO-MaTEMaTHUYECKOTO
MOJETUPOBAHUS
JluckpeTusanus Mpu MaTeMaTu4ecKoM

70 MOJENUPOBAHUHU HETPEPHIBHBIX MTPOIIECCOB.
MonenupoBaHue IBIKEHUS

71 [IpakTuueckast paborta o Teme 1
"MonaenupoBaHue IBUKEHUS"

7 MoenupoBaHie OMOTOTUYECKUX CUCTEM. 0.5

[IpakTuyeckas paboTta o Teme




"MoaenupoBaHue OUOJIOTHYECKUX cucTem"

MaremMaTHu4ecKue MOJCIIN B SKOHOMMKC.

73 BrruncnuTenbHbie SKCIIEPUMEHTHI €
MOJIEIISIMU
BepostHocTHbie Moenu. [IpakTudeckas

74 pabota o Teme "MIMuTanioHHOE 0.5
MO/ISTUPOBAHUE C TTIOMOIIBIO MeTo1a MoHTe- '
Kapno"

75 KomnsroTepHoe MoieTMpoBaHme CUCTEM
yIIpaBiICHUS

76 O6paboTKa pe3yIbTaTOB IKCIIEPUMEHTA

77 Tabmuunble (pensuoHHbIE) 0a3bl JAHHBIX
[Touck, copTupoBKa ¥ GUIBTPAINS TaHHBIX.

73 3anpockl Ha BEIOOPKY JTAHHBIX. 3aIIPOCHI C
napaMmerpamu. Breruucnsemsle moss B
3ampocax

79 [IpakTueckas padota o teme "PaboTa ¢ |
roToBoi 0a3oi na”HHBIX"
MuoroTtabauunblie 0a3bl JaHHBIX. THITBI

80 CBsI3el MeX Iy TabiuiiaMu. BHenHu Kioy.
[enoctHOCTH 6a3bl TaHHBIX

81 [IpakTuueckas pabora no teme "Pa3paboTtka |
MHOTOTA0IMYHOU 0a3bl JaHHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

23 IIpakTnyeckas padota o Teme "3anpocsl K 1
MHOTOTaOMUYHOM 6a3e TaHHBIX"

84 S3pIk ynpasieHus qaaasiMu SQL

85 IIpakTrnyeckas padora o Teme "YmnpasieHue 1




JTAHHBIMH C TIOMOIIIBIO si3bIka SQL"

Hepensiunonnsie 0a3bl JaHHBIX. DKCIEPTHBIE

86
CUCTEMBI

87 WHTepHeT-npuoxxeHus
[ToHsiTHE O CEPBEPHOM M KIIMEHTCKOM YaCTIX

88 caiita. TeXHONOTHS «KIUEHT — CepBep», €€
JIOCTOMHCTBA M HEIOCTATKH

89 Ocnogsl si3p1ka HTML

90 [IpakTnueckas pabota no teme "Coznanue
TEKCTOBOM BeO-CTpaHuUIIbI"

91 OcHoBsl si3p1ka HTML

92 OcHoBsl si3p1ka HTML
[IpakTuueckas padota o teme "Co3aanue
BeO-CTpaHULbI, BKIFOYAFOIIEH

93 ’
MYJIbTUMEAUIHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIE JaHHBIC, BUJICO)"

94 OcHoBbI KackaaHbIX Ta0OuI cTHIIEH (CSS)
[IpakTuueckas paborta o Treme

95 "OdopmiieHne CTpaHUIlbl C TOMOIIIbIO
KaCKaJIHbBIX Ta0uI cTuiieii”

96 Cuenapuu Ha s3bike JavaScript

97 Cuenapuu Ha s3bike JavaScript

98 ®opMbl Ha BEO-CTpaHHUIIE

99 [IpakTuyeckas pabdota no teme "O6paboTka
JaHHBIX opM"

100 Pa3mernenune BeO-caiiToB. Yciyra XOCTUHTA.

3arpy3ka (aiaoB Ha CalT




101

Kanpuposanue. HcnpaBieHnue nepcreKTUBbIL.
I'mcrorpamma. Koppekuus ypoBHEH,
Koppekuus npeta. OdecuBeurBaHUE
LBETHBIX N300pakeHUI

102

BBo n300pakeHuii ¢ UCTIOIB30BaHUEM
pa3UYHBIX TU(PPOBBIX YCTPOUCTB.
[IpakTnueckas pabota no teme "O6paboTka
undpoBbIx Gororpaduit”

0.5

103

Peryms. Pabora ¢ obnactamu. @uiabTpsl.
[IpakTrueckas padota o Teme "Perymib
undpoBbIx GoTorpaduit”

0.5

104

MHorocnoiiasle n3o00paxxkenus. TekcToBbie
cnon. Macka cnost. Kananel. Coxpanenue
BBIJIEJIEHHOM 001acTh

105

[IpakTrueckas padboTa o Teme
"MHorocolHbsie H300pakeHus"

106

[ToaroroBka wiTrOCTpaIuii A1 BeO-CalTOB.
[IpakTnueckas paborta o reme
" AHUMUPOBaHHBIC U300paKeHUS"

0.5

107

Bekropnas rpaduxa. Bekropuzamms
pPacTpoOBBIX N300pakeHUN

108

[Ipaktuyeckas pabora o teme "BekTopHas
rpaguka"

109

[IpuHIMIBI NOCTPOEHUS U PENAKTUPOBAHUS
TPEXMEPHBIX MOJIENIEH

110

IIpaktuyeckas pabora no teme "Co3nanue
IIPOCTBIX TPEXMEPHBIX MOIeNen"

111

Cerounsle Mmonenu. Marepuaibl




[Ipaktudeckas padora o teme "CeTouHbIe

112 " 1
MoJenu
113 MonenpoBaHue UCTOYHUKOB OCBEIICHHUSL. |
Kameps!
114 [Ipaktuyeckas padora no Teme "Penaepunr" 1
115 AnnutuBHbIe TeXHOJIOrUU (3D-nipuHTEpHI) 1
116 [ToHATHE O BUPTYaIbHOM PEATILHOCTH U |
JOTIOJIHEHHOHN PEAIBHOCTH
117 PesepBHOE Bpems 1
118 PesepBHOE Bpems 1
119 PesepBHOE Bpems 1
120 PesepBHOE Bpems 1
121 Pe3epBHOE BpeMst 1
122 Pe3epBHOE BpeMmst 1
123 Pe3epBHOE BpeMst 1
124 Pe3epBHOE BpeMmst 1
125 PezepBHoe Bpemst 1
126 PezepBHoe Bpems 1
127 Pe3epBHOE Bpemst 1
128 Pe3epBHOE BpeMst 1
129 PesepBHOE Bpemst 1
130 Pe3epBHOE BpeMst 1
131 Pe3epBHOE BpeMst 1
132 PesepBHOE Bpems 1
133 PeszepBHoOe Bpems 1
134 PeszepBHOE Bpems 1




135 PesepBHOE Bpems

136 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




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

Kon
NpoBepPsIEMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1.

3namo (nonumams)

1.1

[lonumaHne OCHOBHBIX NPUHIIMIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWMJIbHBIX KOMIIBIOTEPOB; TEHAECHLUMN
Pa3BUTHUSI KOMITBIOTEPHBIX TEXHOJOTHM; BlIaZleHHMEe HaBbIKAMHU pabOThl C
OTIEPAallUOHHBIMM CHCTEMaMH U OCHOBHBIMHU BHJAMH IPOTPaMMHOTO
obecriedeHus JUid  peuieHuss  y4yeOHbIX 3aJad MO0  BBIOpaHHOM

crenraIn3alun

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX MPUHIMIIAX OpraHU3alMd |

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

ITonnmanne OCHOBHBIX MNPUHOHUIIOB JUCKPETHU3aIWKM Pa3JIMYHBIX BHI0B

nHpopManuu

1.4

[Tonnmanne 0a30BBIX aNTOPUTMOB OOpPaOOTKH YHCIOBOW M TEKCTOBOM
nHbopManMy (3amMCh 4YKHCET B TO3WIMOHHOW CHCTEME CUHUCIICHHUS,
JETTUMOCTD TIETIBIX YHCEN, HaX0XKICHHE BCEX MPOCTHIX YMCEN B 33aHHOM
InManazoHe;, 00pa0oTKa MHOTOPa3psAOHBIX IIETBIX  YHCEN; aHalu3

CUMBOJIBHBIX CTPOK U JPYTUX), AITOPUTMOB MOUCKA U COPTUPOBKHU

1.5

3HaHne (bYHKI_[I/IOHaJ'II)HI)IC BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPECACTB

cpensl pa3paboTKu

1.6

BJ'Ia,Z[eHI/Ie OCHOBHBIMH CBCICHHAIMU O bazax JaHHbIX, HX CTPYKTYpPC,

CpeacTBax Co3JaHus U pa6OTBI C HUMH

1.7

ITonumanue BO3MOKHOCTEH U OFpaHI/I‘leHI/Iﬁ TEXHOJIOT UM HCKYCCTBCHHOI'O
HHTCJIJICKTA B Pa3JIMYHBIX O6J18.CT$IX; HaJINn4ue Hpe,I[CTaBJ'IeHI/Iﬁ 00
HCIIOJIb30BaHNUU I/IH(i)OpMaI_II/IOHHBIX TEXHOJIOT UM B Pa3IMIHBIX

npogeccuoHaIbHBIX chepax

1.8

Bnanenue TCOPCTUYCCKHUM allllapaToOM, IO3BOJIAIOMIUM OCYHICCTBIIATH
IMMPEACTABJICHHUEC 3aJaHHOI'O0 HATYPAJIbHOI'O0 YHCJIa B PA3JIMYHBIX CUCTEMAX
CUHCIICHHA, BbIIIOJHATH npe06pa30BaHH;1 JOTMYCCKUX BLIpa)KeHHfI,
HCIIOJIb3Ys 3aKOHBI anre6pbl JIOTUKH,; OIPCACIIATH KpaT‘-IafIHIHfI IyTb BO
B3BCILICHHOM rpa(be n  KOJIHYCCTBO HYTCﬁ MCXKIY BCpIIMHAMH

OPUCHTHPOBAHHOT'O AIUKIINICCKOTO rpa(ba




Ymemo

2.1

YMeHne WuCnojb30BaTh KOMIIBIOTCPHO-MATCMATUYICCKHUEC MOACIU JIA
aHann3a 0OBEKTOB M MPOLECCOB: (POPMYIHPOBATh LETIh MOACTUPOBAHUA,
BBIIIOJIHATE aHAJIW3 PE3YJIbTATOB, MOJYYCHHBIX B XOJ€ MOACIIMPOBAHUA,
OCHUBATb AJACKBATHOCTbL MOACIU MOACIUPYECMOMY O6’I)CKTy NI

MPOLECCY; MPEACTABIIATH PE3YIbTAThl MOJCIUPOBAHUS B HAIVISITHOM BHJIE

2.2

YMmenne KinaccHUIMPOBATH OCHOBHBIE 3a/auyd aHajdW3a JIAHHBIX
(mporuo3upoBaHue, K1accupuKanys, KJIacTepu3anus, aHaIu3
OTKJIOHEHUI); TOHUMATh MOCJIEI0BAaTENIbHOCTh PEIIEHUs 3a7ad aHaau3a
JAHHBIX: COOp MEPBUYHBIX JAaHHBIX, OUUCTKA U OLIEHKAa KayecTBa JaHHbIX,
BbIOOp M (WIM) TIOCTPOEHHE MOJEIH, NpeoOpa3oBaHUE JaHHBIX,

BU3yalIn3alud JaHHBIX, HHTCPIIPETAINA PE3YJIbTATOB

2.3

YMmenue onpenensitb HHOOPMALMOHHBIN 00bEM TEKCTOBBIX, I'padUyeCcKUX
Y 3BYKOBBIX JIAaHHBIX IIPH 33JaHHBIX MTapaMeTpax AUCKPETU3aluU. Y MEHUE
OTIPENeNIATh CPEIHIOI CKOpPOCTh Iepeladd JIaHHBIX, OIIEHHUBATh
W3MEHEHHE BpEeMEeHHM Iepefauyd Mpu HU3MEHEHHH HH()OPMAIMOHHOTO

00BbEMa TaHHBIX U XapaKTEpUCTHK KaHaja CBS3U
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YMeHue CTpouTh KOJA, OOECleyMBAIOUIMN HAUMEHbBIIYI0 BO3MOXKHYIO

CPEIHION0 JUTMHY COOOIIEHUsI PY N3BECTHOM YaCTOTE CHMBOJIOB

2.5

YMeHue ucnoJib30BaTh MPU PEHICHUHM 3a7ad CBOMCTBA MO3UIIMOHHOM
3alUCU YHCEJl, AJITOPUTMBI TIOCTPOCHUS 3allUCH YHUCJIA B TMO3UIIMOHHOMN
CHUCTEME CUMCIICHUS C 3aJaHHBIM OCHOBAaHHWEM M IIOCTPOEHHUS YHCIa TI0
CTPOKE, COJEpJKalllel 3amuch OSTOTO0 YHWCIa B IO3UIIMOHHOW CHCTEME
CUMCIICHHSI €  3aJaHHBIM  OCHOBAaHHMEM; yMEHHE  BBITIOJIHSITH

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

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMmMax MO 3aJaHHOW  Tabnwuile
UCTUHHOCTH; HUCCJENOoBaTh 00JacTb HCTHMHHOCTH  BBICKA3bIBAHMS,

COACPKaAUICTI0 IEPEMECHHBIC,; PCIIATh HECIIOKHBIC JIOTHYCCKUC YPABHCHU A

2.7

YMeHue pelaTh aNrOpUTMHUECKHE 33/adM, CBA3aHHBIE C aHAJIU30M
rpadoB (3aauu MOCTPOEHUS ONTUMAJIBHOIO MYTH MEXIY BEpLIMHAMHU
rpacda, onpeseneHuss KOJUYecTBa Pa3IMUYHbIX MyTed MEXIy BepIIUHAMHU

OPUCHTHPOBAHHOTO AIUKIINYICCKOTO rpa(pa)

2.8

YMeHHe UCnojab30BaTh ACPEBbA IIPU aHAIIN3EC U IIOCTPOCHUHN KOJOB U JJIA
IMPEACTaBJICHUA apI/I(I)MeTI/I‘-ICCKI/IX BBIan(eHHﬁ, pu peUHICHUHU 3aJa4
IOHUCKa U COPTUPOBKH; YMCHHUC CTPOUTH ACPCBO HUTPHI MO 3aJaHHOMY
AJIITOPUTMY;, pa3pa6aTBIBaTB 1 000CHOBBIBATH BBIMT'PBINIHYIO CTPAaTCTHIO

UTPBI




2.9

YmMmenue AHAJIM3UPOBATL  AJITOPUTMBI C  HUCIOJIB30BAHUCM TaGJII/II_[
TPAaCCUPOBKU; OIPCACITIATH 0e3 UCII0JIb30BaHUS KOMIIBIOTCPa PE3YyJIbTAaThbl
BBIINIOJIHCHHA HCCJIOXKHBIX MPOrpamMm, BKIHOYAIOIIUX IUKIIbI, BETBJICHUA U

IMOoATIpOrpaMMmal, IpU 3aJaHHBIX HCXOJHBIX JaHHBIX

2.10

YMeHue omnpenensaTh CIOXKHOCTh H3Y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHUE IEMEHTOB MacCHBa, COPTUPOBKA MAacCHBa,
nepebopHbIe aIrOPUTMBL, JABOUYHBIA IOUCK) U TNPUBOAUTH IIPUMEpPHI

HECKOJIbKHX aJITOPUTMOB pa3H0171 CJIOKHOCTHU JIsA pCIICHUA OHHOﬁ 3aga4uu

2.11

BJ'IaI[eHI/Ie YHUBCPCAJIBHBIM  A3BIKOM  IMPOrpaMMHPOBAaHHA BBICOKOI'O
ypoBHs (Ilackans, Python, Java, C++, C#), npencraBieHusiMu 0 6a30BBIX
TUIIAaX JAaHHBIX W CTPYKTYypaxX HAHHBIX; YMCHUC HCIIOJIb30BATH OCHOBHLIC
YIPaBISIONINE  KOHCTPYKIIMW;  yYMEHHE  OCYIIECTBISATh  aHAJIW3
MPEIIOKEHHOW  MPOrpaMMbl:  ONPEAENsATh  pe3ynbTaThl  pabOThI
noporpaMMbl IIpU 3aJJaHHBIX MCXOAHBIX OAHHBIX; OIMPCACIIATH, IIPU KAKHUX
HUCXOJHBIX JAaHHBIX BO3MOXHO IIOJTYUYCHUEC YKa3aHHBIX PE3YJIbTATOB;
BBISIBJISITh JAHHBIE, KOTOPbIE MOTYT MpPHBECTH K oOlInOke B pabdote
IIPOTrpaMMBL; dbopMynUpoBaTh  MPEMJIOKEHUS MO0  YIYULICHHUIO

MPOrPaMMHOTO KOJIa

2.12

YMeHHe pealM30BBIBATH Ha BBIOPAHHOM JUIi  HM3YYCHHUS  SI3BIKE
nporpaMMupoBanus Bbicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUTIOBBIE AJITOPUTMBI 0OPAOOTKH YHCEI, YUCIOBBIX MOCIEA0BATEIBHOCTEH
M MacCHBOB: TPEICTaBJICHWE 4YHCIa B BHAEC HaOOpa MPOCTHIX
COMHOKUTEIICH; Hax0XkJIECHHE MaKCUMAIbHOW (MHHUMAIBHOW) IHQPHI
HATYPAIBHOTO YHCIIA, 3aIMCAHHOTO B CUCTEME CUKCIICHHS C OCHOBaHUEM,
He mpeBblmaromuM 10; BbUKCIEHHE OO0OOMIEHHBIX XapaKTEPUCTHK
JJIEMEHTOB MAacCHBAa WJIM 4YHCIOBOH TIOCIIEIOBATEIILHOCTH (CYMMBEI,
NPOM3BEACHUSI  CPEJHEr0  apU(PMETUYECKOT0, MHHUMAIBHOTO  H
MaKCHUMAaJIbHOTO 3JICMEHTOB, KOJHUYECTBA 3JIECMEHTOB, YIOBJICTBOPSIOIINX
3aJJAHHOMY YCIIOBHIO); COPTUPOBKY DJJEMEHTOB MAacCHBa, yMEHHE
UCIOJIb30BaTh B TPOTpaMMax JaHHBIC PAa3JIUYHBIX THIIOB C YYETOM
OTPaHWYCHUN Ha JMara3oH WX BO3MOXKHBIX 3HAYCHUH, NMPUMEHATH TPU
pellIeHnH 3a7a4 CTPYKTYpPbI JAaHHBIX (CIUCKHU, CIOBapH, CTEKH, OUYEPEeIH,
JIepeBbs); MPUMEHATh CTaHJAPTHHIE U COOCTBEHHBIE MOANPOTPAMMBI IS
00pabOTKM YUCIIOBBIX JAHHBIX M CUMBOJIBHBIX CTPOK; MCIOJB30BaTh MPHU
pa3paboTke mporpamMM OUOIMOTEKH MOANPOTPaMM; YMEHHUE HCIOJIb30BATh

CpeacTBa OTIIAAKU IIPOTrpaMM B CpCAC NMPOrpaMMHUPOBAHUSA

2.13

YMmenue HCIIOJIB30BaTh QJICKTPOHHBIC Ta6J'II/II_U>I JJIA aHaJInu3a,

npeacTaBieHus U oOpabOTKM MaHHBIX (BKJIHOYAsi BBHIOOP ONMTHMAIBLHOTO




pelieHusi, moadop JMHUM TPEHJA, PEHICHHE 331ad MPOTHO3HPOBAHUA);
YMEHHUE HCIOJb30BaTh TaOMWYHbIE (pENUUOHHBbIE) 0a3bl MaHHBIX H

CIIPaBOYHBIC CUCTCMbI

2.14

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(POPMALMOHHOE IPOCTPAHCTBO C
UCTIOJIb30BAHUEM  Pa3JIMYHBIX  CPEACTB  HHU(MPOBBIX  TEXHOJOTHHA;
NOHMMAHHUE BO3MOXHOCTEH LHM(POBBIX CEPBUCOB TIOCYAAPCTBEHHBIX

yciyr, Tu(pOBEIX 00pa30BaTEIbHBIX CEPBUCOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D

11O UH®OPMATHKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Hudposas rpaMOTHOCTD

1.1

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

BBIYUCIIUTENBHBIE CUCTEMBI M 00paboTKa OOIBIINX JAHHBIX

1.2

[IpuHUIUIBI TOCTPOCHUST W allllapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBoie mpotokoisibl. Cerb HWHTepHer. Agppecaunust B cetu HHTepHerT.
[TpoTtokoiner creka TCP/IP. Cuctema nomennbix uméH. Paznenenue IP-cetn Ha

MOJICETH C IOMOIIILI0 MAaCOK MOACETeH

1.3

Qaitoas cucrema. Ilouck B daitioBoil cucreme. [IpuHIUNBI pazMenieHUs U

WMEHOBaHUsl (aiioB B moiroBpeMeHHoW mnamsTu. [llaGmoHbl ays omucaHus

rpynn (aiaos

1.4

CKOpOCTI) nepeaayun JaHHBIX. 3aBHCHUMOCTH BpEMCHHA nepeaayun oT

nH(}OpMaIMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHaJla CBA3U

1.5

[IudpoBanmne manapix. CumMMeTpudHbIe U HecuMMeTpuuHbie mudpel. [Hudpsr
npoctoit 3amenbl. [ludp Ilesaps. [udp Buwkenepa. Anroputm mmdpoBaHus
RSA

1.6

Koppli, mo3Bosstone oOHapyKUBaTh U UCIIPABIIATH OMIMOKH, BOSHUKAIOIINE PU
nepenade ganHbix. Paccrosune Xammunra. KogupoBanue ¢ moBTopeHueM OUTOB.

Konapr Xommunra

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

HBOH‘IHO@ KOOWpOBaHHUC. PaBHOMepHBIC u HEPAaBHOMEPHEIC KOJBI.
HGKOI[I/IpOBaHI/Ie COO6H.ICHHI>1, 3alIMCAHHBIX C IIOMOIOBIO HCPABHOMCEPHLIX KOIOB.
Ycnosue daHo. HOCTpOCHI/IC OJHO3HAYHO JACKOAWPYCEMbIX KOJOB C IIOMOIIBIO

nepeBa

2.2

Teopernueckre TOAXOABI K OIEHKE KojuuecTBa uWHMopMaruu. EauHUIs!
U3MEpEeHHS KoiudecTBa HWHMOpManuu. AJ(aBUTHBIA TOAXOJ K OICHKE
KonuuecTBa uHbopManuu. 3akoH aAIuTUBHOCTH uHpopmanuu. Dopmyna

Xapriu. Uapopmanus u BepostHocts. Popmyia lllenHoHa

2.3

CucTteMBbl CYHCIICHUS. PaBBépHYTaH 3alluCh I1CJIbIX H ,Z[pO6HLIX YucclI B
MO3UIMOHHOM CHCTEME CUYMCJICHUS. CBolicTBa MO3UIIMOHHOM 3alllUCH YHCHAa:
KOJIHNYCCTBO I_[I/I(bp B 3amucCH, IpU3HAK JCJIMMOCTU YUCJIa HAa OCHOBAHUC CUCTCMbI
CUHCJICHUA. AJ'IFOpI/ITM nepeBoJia nejaoro 9yuciia u3 P-u4HO# cucteMbl CUMCICHUS

B JCCATUYHYIO. AJ'IFOpI/ITM nepeBoia KoHeyHOM P-umuHOi I[pO6I/I B ACCATUYHYIO.




AJNTOpUTM MEpeBOJia LEJIOTr0 YHuciaa U3 JECATUYHOM CHUCTEMBbI CUUCIICHHUS B P-
nunyto. IlepeBon koHeuHOM necaTUyHOM apobu B P-uunyto. JIBouuHas,
BOCBMEpPUYHAS U IIECTHAIUATEPUYHAS CUCTEMBI CUHCIICHHUS, CBA3b MEXIY HUMMU.

ApupmeTrueckre onepaniy B MO3UIIMOHHBIX CHCTEMaX CUMCICHHS
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Tpoanaﬂ YpaBHOBCHICHHAA CUCTEMA CUUCIICHUS. I[BOI/I‘-IHO -ACCATHUYHAas CUCTEMA

CUHCJICHUA

2.5

Komuposanue texctoB. Koguposka ASCII. OnHoOaliTHRIe KOaupoBkU. CTaHaapT
UNICODE. Komupoka UTF-8. Ompenenenne wuHGOpMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOILIEHUI

2.6

Koauposanue nzobpaxennii. OnieHka HHGOPMAMOHHOTO 00bEMa rpapuuecKux
JAHHBIX MPH 33JaHHBIX Pa3peUICHUH U TIIyOMHEe KOAUpOBaHUs 1LiBeTa. L[BeToBbIE
mozenu. KonupoBanue 3Byka. OneHka HMH(OPMaMOHHOTO 00BEMA 3BYKOBBIX

JaHHBIX MIPH 3aJaHHBIX HACTOTC AUCKPETU3AINU U Pa3pAAHOCTU KOAUPOBAHUSA

2.7

Anrebpa noruku. IloHsTue Bbicka3biBaHus. Bbicka3biBaTenbHble (HOPMBI
(mpenukaTsl). KBaHTOpBI CyllIeCTBOBAHUS M BCEOOIIHOCTH.

Jlormueckue omnepauuu. Tabmuibl HCTUHHOCTU. Jlormueckue BBIPaKEHUS.
Jlormueckue ToxecTBa. Jlornyeckue onepanny U onepany HaJ MHOKECTBaMH.
3akoHbl anreOpbl JIOTUKUA. OKBHUBAJEHTHBIE MPeoOpa3oBaHUs JIOTMUECKUX
BhIpakeHU. JIornueckue ypaBHEHUS U CUCTEMbl YPaBHEHU.

Jlormueckure (yHKIUU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTHYECKHX
(GYHKIMHI OT KOJIMYECTBA apTyMEHTOB.

Kanonudeckue hopmbl JOTHIECKUX BBIPAKCHUN

2.8

COBepH_IeHHBIe AU3BIOHKTUBHBIC  KOHBIOHKTUBHBIC HOPMAJbHBIC (bOpMBI,

AJITOPUTMBI UX TTIOCTPOCHUA 110 Ta6J'II/II_Ie HCTHHHOCTHU

2.9

Jlormueckue dJeMEHTH B cocTraBe Kommblotepa. Tpurrep. Cymmarop.
Muoropaspsausiii cymmatop. [locTpoenne cxem Ha JIOTUYECKUX DJIEMEHTax IO
3aJJaHHOMY JIOTMYECKOMY BBIPQKEHHIO. 3aMUCh JIOTUYECKOTO BBIPAKEHUS IO

JIOTHYECKOM cXeMe

2.10

Mopenu u MOACIIUPOBAHUC. I_[eJ'II/I MOJACIUPOBAHUA. A,I[eKBaTHOCTL MOACIIN
MOJCIINPYECMOMY 06’LCKTy HJIU TIPOLECCY. CDOpMaJ'II/ISaLII/ISI IPUKIAAHBIX 3a/a4.
Hpe,Z[CTaBJ'IeHI/Ie PE3YyJIbTaTOB MOACIINPOBAHUA B BU/JIC, y,[[O6HOM JJI1 BOCIIPpUATHUA

yenoBekoM. ['padudeckoe npeacTaBieHrne JaHHBIX (CXeMbI, TaONUIIbI, TpaduKH).

2.11

[IpencraBnenne uenblX YUCEN B NaMATH KoMmmbiorepa. OrpaHUYe€HHOCTh
JIMara3oHa 4Yucel IpU OrpaHUYEHHUM KojmuecTBa paspsanos. [lepenosiHeHue
pa3psiiHOM ceTKU. be33HakoBbIe U 3HAKOBBIE TaHHBIC. 3HAKOBBINA OUT. JIBOMYHBII
JIOTIOJTHUTENBHBINA KOJI OTPULIATENIBHBIX YUCET.

[ToOutoBbie normueckue omnepauuu. Jloruueckuif, apudmerndyeckuii u

nuknudecknit cnuru. llludpoBanne ¢ TOMOIIBI0 TMOOUTOBOW oOmepanuu




«uckimouaromee UJI»

2.12

[IpencraBieHue BEIIECTBEHHBIX YHUCET B MAMSTH KOMIIbIOTEpA. 3HAYalasi 4acTh
U TOpANOK uMcna. Jluama3oH 3HAa4eHUH BelIeCTBEHHBIX uwucenl. [IpoGiemsl
XpaHEHMs BEIIECTBEHHBIX 4YHUCEN, CBSA3aHHBIE C OrPAaHUYCHHEM KOJMYECTBA
pa3psAnoB. BeimonHeHue onepanuii ¢ BEIIECTBEHHBIMU YHCIAMH, HAaKOIUICHHE

omnoOoK IIPpH BBIYUCIICHUAX

2.13

I'padppr. OcnoBuble TOHATHS. Buapl rpados. Onmcanue rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXKHOCTH, BECOBBIX MAaTpHUIl, CIUCKOB CMEXKHOCTH. Pemienue
AITOPUTMUYECKUX 3a7a4, CBSI3aHHBIX C aHauu3oM TpadoB (MOCTPOCHHUE
ONITUMAIIFHOTO MyTH MEXAYy BepUIMHAMHU Tpada, ompeneneHHe KOJHMYECTBa

Pa3IMIHBIX HYTCI\/JI MCXKAY BCPHIMHAMHU OPHCHTUPOBAHHOI'O aAMUKIMYCCKOIO

rpaca)

2.14

HepeBrsa. bunapnoe nepeBo. JlepeBbst momcka. CrnocoObl 00xoma aepeBa.
[IpencraBnenne apugmMeTHUECKUX BBIpa)KEHUN B BUJE nepeBa. Vcmonb3oBaHue

rpadoB U 1epeBbEB MPHU ONMCAHUU 0OBEKTOB U MPOLIECCOB OKPYKAIOIIEr0 MUpa

2.15

JluckpeTHbIe UTPhI IBYX UTPOKOB ¢ ToJIHON mHpopManment. [Toctpoenne nepesa
nepebopa BapUaHTOB, OIHKCAHUE CTpPATeTMH Wrpbl B TaOnuyHOW (dopme.

Boiurpeliiiabie 1 TPOUTPHIIIHBIE TO3UIUU. BRIUTpHINIHBIE CTpaTerun

2.16

CpenctBa  MCKYCCTBEHHOTO  WHTEUIEKTa.  MneHTudukamus W TMOWCK
n300pakeHU#, pacro3HaBaHue Jull. Vcmoab30BaHNE METOJIOB MCKYCCTBEHHOTO
WHTEJUICKTa B 00yJaromux cuctemax. Mcnonp3oBaHue METOJIOB HCKYCCTBEHHOTO

WHTEJUIeKTa B poboToTexuuke. MaTEpHET Bemel. HeltponHsie cetn

AJNTOpPUTMBI M IPOTrPAMMHPOBAHHE

3.1

(DOpMaJ'II/BaI_[I/If[ IOHATHA aJIOPUTMA. Mammaa TBIOpI/IHFa KaK YHHUBCpCAJIbHas

MOJCIb BBIYHCIICHHUI

3.2

OneHka CIOKHOCTH BBIYHCIICHHA. Bpemss paboTel 1 00BEM HCIOIB3yeMOM
naMaTH, HMX 3aBUCUMOCTb OT pa3Mepa MCXOJHbIX JaHHbIX. OneHka
ACUMITOTUYECKOW CIIO)KHOCTH alNTOPUTMOB. AJITOPUTMBI MOJMHOMHUATHHON
cnoxHoctu. Ilepebopubie anroput™mbl. [IpumMepsl pa3nUUYHBIX aITOPUTMOB

peIICHUA OJTHOM 3aauu, KOTOPbIC UMCIOT PA3JIMYHYHO CJIOKHOCTDb

33

Onpez[eneHI/Ie BO3MOJKHBIX pPE3YyJIbTATOB pa6OTBI HpOCTeI\/'IIJ_II/IX AJITOPUTMOB
YIIPpaBJICHUSA HCIHOJHUTCISAMHU W BBIYUCIUTCIIBHBIX aJITOPHUTMOB. Onpez[eneHI/Ie

HCXOOHBIX JAHHBIX, IIPHU KOTOPLIX aJITOPUTM MOKET NAThb Tpe6yeMLIfI pe3yiabTar

34

AHrOpI/ITMLI O6pa6OTKI/I HATYpaJIbHBIX YHCCJI, 3allMCAHHBIX B IMO3UI[MOHHBIX
CUCTCMAaX CYHCICHHUA: pa36I/ICHI/Ie 3aliMCn  4YucCjia Ha OTACIIbHBIC I_[I/I(I)pbl,
HaxOXXJACHUC CYMMBI U MPOU3BCACHUSA I_II/I(I)p, HaXO0XJICHHE MAaKCHMaJIbHOM

(MMHUMANBHOM) 1M (PBHI.




[IpencraBnenue umcia B BuAe HaOOpa MPOCTHIX COMHOXKHUTENECH. AITOPUTM
OBICTPOTO BO3BE/ICHUS B CTEMEHb. [IOMCK IPOCTHIX YKCEN B 33IAaHHOM JIHAIa30He

C NMOMOIIBIO AITOPUTMA «pemeTo JpaTocheHar

3.5

MHoropa3psHble IeJble YUCIIa, 3a/1a9d JITMHHON apudMeTHKu

3.6

A3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbsl gaHHBIX:
LIEJIOYMCIICHHbIE, BEUIECTBEHHbIE, CHMBOJIbHBIEC, JOrudeckue. BerBieHus.
Cnoxwusbie ycnoBus. Llukisl ¢ ycnoBuem. LIMKiIbI o mepeMeHHOM.

OO6paboTka MaHHBIX, XpaHAIIMXCS B (aitnax. TekcToBble W ITBOMYHBIC (ailIIbL.
@ailioBble nepeMeHHble ((aiinoBbie ykazaTenu). Urenue u3 ¢aina. 3anuch B
(aiin.

Pa3zbuenue 3anaun Ha noa3agauu. IloanporpaMmel (poueaypbl U GyHKIINN).

Hcnonb3oBanue ctaHnapTHON OMONIMOTEKHU s3bIKa IPOrPaMMHUPOBAHUS

3.7

Pexypcus. PekypcuBnble mpoueaypbl u (yHkiuu. Vcnonb3oBaHue creka ais

opraHusalii pCKYpCHBHBIX BBI3OBOB

3.8

Uucnennsle MeroAbl. TouHOoe M NpUOMIKEHHOE pelieHus 3agaud. YucieHHoe
pelleHre YpaBHEHMH C TNOMOIIbIO Mojadopa mapaMerpa. UYuCIeHHblE METOJbl
pelleHusl YpaBHEHUH: MeToj T1epebopa, METOJ IOJIOBUHHOTO JIETECHHUS.
[TpubmmkEHHOE BBIUYMCIICHUE JUTMH KPUBBIX. Bhruncienue miomaneid Guryp c
MTOMOIIBI0 YUCJIEHHBIX METOJ0B (METOJ MPSIMOYTOJIbHUKOB, METOJ Tpameruii).
ITouck ™Makcumyma (MHUHUMYMa) GYHKIIUA OJHOW TIEPEMEHHOW METOJIOM

IIOJIOBUHHOTI'O OCJICHUS

3.9

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — GyHKUMHM  sI3bIKa
IPOrpaMMUPOBAHUS ISl 00paOOTKH CUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA TMOSABIECHUN CHUMBOJIa B CTpOKE,
pazbueHre CTPOKM Ha clioBa MO MpPOOEIbHBIM CHMBOJIAM, TOUCK MOJICTPOKU
BHYTPH JaHHOW CTPOKH, 3aMEHa HalJIEeHHOW IMOACTPOKU Ha JAPYIYIO0 CTPOKY.
I'enepamust Bcex CIOB B HEKOTOpPOM alipaBUTE, YAOBIETBOPSIOMIUX 3aJaHHBIM

OI'pPaHUYCHUSM. Hpeo6pa30BaHHe quciia B CUMBOJIbHYIO CTPOKY U O6paTHO

3.10

MaccuBbl M HOCJHEIOBATENBHOCTH  4ucell. BblunmciaeHue  000OIIEHHBIX
XapaKTepUCTUK 3JEMEHTOB MAacCHUBa WM YHUCIOBOW IOCIEI0BATEIbHOCTH
(cymMMBblI, TpPOU3BENECHMS, CPEOHEro apu(MeTHUecKoro, MHUHMMAIbHOTO H
MaKCUMaJbHOTO D3JEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YAOBIETBOPSIOIINX
3aJaHHOMY YCIIOBUIO). JIMHEHHBIM NOUCK 3aJaHHOTO 3HAYEHHS B MAaCCHBE.
ANrOopuUTMBI PabOTBl C 3JIEMEHTAMH MacCcHBa C OJHOKPATHBIM IPOCMOTPOM
maccuBa. COpTHMpOBKAa OJHOMEpPHOTOo MaccuBa. [IpocTbie MeTOABI COPTHPOBKHU
(Meron Tmy3bIpbKa, MeTOJ BbIOOpa, copTUpoBKa BcTaBkamu). CopTUpOBKa
ciusinueM. beictpas coptupoBka maccuBa (anroput™m QuickSort). JIBOMYHBIHM

TIOUCK B OTCOPTHUPOBAHHOM MACCHBC




3.11

JIBymMepHBIE MacCHBBI (MaTpuubl). AJITOPUTMBI 00pabOTKH  JIBYMEpHBIX
MacCHBOB: 3allOJIHEHUE JABYMEPHOIO YHCJIOBOIO MAacCuBa IO 33JaHHBIM
IIpaBUJIaM, TOUCK 3JEMEHTa B JIBYMEPHOM MAacCCUBE, BBIYMCIEHUE MaKCHMyMa
(MUHUMYMa) U CyMMBI 3JIEMEHTOB JBYMEPHOIO MacCHBa, IEPECTAHOBKA CTPOK U

CTOJIOIOB JBYyMEPHOTO MacCHBa

3.12

CrnoBapn  (acCOMAaTHBHBIE  MAacCHBBI,  OTOOpakeHHWs).  XOUI-TaOIUIIBI.

HOCTpOGHI/Ie aJI(i)aBI/ITHO-LIaCTOTHOFO CJIOBaps IJI 3aJaHHOT'O TCKCTa

3.13

Crexku. AmnHanmu3 NpPaBUIBHOCTH CKOOOYHOTO BBIpaXEeHMs. Bbruncienue
apu(pPMETUYECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHON popme.

Ouepenu. Micnonb3oBanue ouepenu Al BpEMEHHOI'O XpaHEHUS JaHHbIX

3.14

AnroputMmbl Ha rpadax. IlocTpoeHMe MHMHHMAIbHOIO OCTOBHOTO J€peBa
B3BCHICHHOTO CBA3HOTO HCOPUCHTHUPOBAHHOI'O rpa(i)a. KommaectBo Pa3IIMYHBIX
MyTel MEXIy BEpITMHAMU OPHUEHTHPOBAHHOTO allMKJINYECKOTo rpada. AIroputm

Jenkerpel

3.15

HepeBps. Peanmmsanust nepeBa ¢ MOMONIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapnsie) nepeBbs. [locTpoeHue nepeBa A 3alaHHOTO apUPMETHUYECKOTO
BbIpakeHus. PexypcuBHbIe anropuTMbl 00xoja nepeBa. Mcnonb3oBaHue creka u

odepeau a1 00xoa iepeBa

3.16

JluHamuueckoe mporpaMMUPOBaHUE KaK METOJ peIlieHHUs 33/ad ¢ COXpaHEHHEM
MIPOMEXYTOUHBIX Pe3ylIbTaTOB. 3aJauu, peliaeMble ¢ TOMOIIbIO JUHAMUYECKOTO
MIPOrpaMMUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (DYHKIUH, MOACYET KOJIMYECTBA

BAapHUaHTOB, 3aJJa4r OIITUMHU3alluN

3.17

[Tonsitne 06 0OBEKTHO-OPHUEHTHPOBAHHOM HporpammupoBaHuu. OOBEKTH U
kiaccol. CBoiicTBa U MeTOoAbl 00bEKTOB. OOBEKTHO-OPUECHTHUPOBAHHBINA aHAU3.
Pa3paboTka mporpamMmM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO MOJXO0/A.

I/IHKaHCYHﬂHI/Iﬂ, HacJI€JOBaHUC, HOJ'II/IMop(l)I/ISM

HNudopmanrioHHbie TEXHOIOTHH

4.1

Ananu3 naHHbIX. OCHOBHBIE 3a/layd aHaNIM3a JAHHBIX: MPOTHO3UPOBAHHUE,
KiIaccupuKalys, KiacTepusanus, aHanu3 OTKIoHeHui. [lociemoBarenbHOCTD
pelIeHHs 3324 aHaJIu3a JTaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA M OIICHKA
KayecTBa JaHHBIX, BBIOOp M (WMIHM) TOCTPOEHHE MOJENH, MpeoOpazoBaHUe
JTAHHBIX, BU3YyalIM3allMs TaHHBIX, MHTEpIpeTanus pe3ynbratoB. [IporpammHbie
cpenctBa W VIHTepHET-CepBUCHI UIsi OOpaOOTKM W TPEACTaBICHHS JIaHHBIX.

Bonpimne ganneie. MammaHoe o0y4yeHue

4.2

AHanu3 JaHHBIX C TIOMOIIBIO JJIEKTPOHHBIX TaONMUIl. BeluMclieHHe CyMMBI,
cpemHero  apuMETHUecKoro, HaubOoibliero (HAMMEHBIIEro)  3HAYCHHS

Juara3oHa. BrluncieHue KOB(I)(I)I/ILII/ICHTa KOoppCisiiun AOBYX PpsAAOB JaHHBIX.




[TocTpoenue croynOuaThIX, JTUHEWYATHIX W KPYroBbIX auarpamm. [loctpoenue
rpaduxoB ¢yakuii. [logbop MMHUYU TpeHa, pElIeHHe 3a1a4 MPOTHO3UPOBAHUS.

Pemenne 3aa4 ONITUMH3aluU C IOMOIIBIO 3JICKTPOHHBIX TaGJII/II_[

4.3

I[I/ICerTI/I?:aIII/If[ npun MaTeMaTNu4YCcCKOM MOACIUPOBAHUN HCIIPCPBIBHBIX
nporeccoB. MojaenupoBanue ABWKEHHS. MojenupoBaHue OHOJOTHYECKUX
CUCTEM. Maremarudeckue MO JCIn B 3KOHOMUKE. Briaucnurenbusie
AKCIIEPUMEHTHI ¢ MojemsiMu. OO0paboTka pe3yinbTaTOB SKCIEpUMEHTa. MeTon
HaMMCHBIINX KBaApaToOB. OHCHKa YUCJIOBBIX IMAapaMETpPOB MOACIUPYEMBIX
00BEKTOB M TpOIleCCOB. BoccTaHOBICHHWE 3aBHCHMOCTEH 10 pe3yiabTaTam

JKCIIEPUMEHTA

4.4

BeposatHOocTHBIE MO/JIETIN. Mertonas! Mownre-Kapuo. NmMurannonHoe

MoenupoBanue. CHUCTEMBI MAaCCOBOTO 0OCITyKUBaHUS

4.5

Tabmuunble (pensauuoHHbIe) 0a3bl JaHHBIX. TabnuIla — mpeIcTaBIeHue CBEACHUI
00 oaHoTHIHBEIX 00BekTax. Ilone, 3amuceh. Kimrou tabmunel. Pabora ¢ rotoBoit
6a3oil gaHHbIX. 3anoyiHeHHe 0a3bl JaHHBIX. lonck, copTUpoBKa U (UIBTpPAIUL
JMaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl C  IapamMeTpaMu.
Brruncnsiemble 1mosist B 3anpocax.

MHuorotabnuvable 0a3bl JaHHBIX. THIBI CBsi3ed MeXay Tabnuiamu. BuenrHuit

kirod. IlemocTHOCTH 0a3bl JaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

4.6

TekctoBeiii mpomeccop. CpeacTtBa TMOMCKAa M aBTO3aMEHBI B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHbBIE TEKCTOBBIE TOKYMEeHThI. CHOCKH, OTJIaBJICHHE.
[IpaBua 1UTUPOBAHUS HWCTOYHMKOB W OdopMiIeHUs OuOIHorpaduIecKux

CCBIJIIOK
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
INPOLHECCAOBA3SATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YHEHUKA

1. HWndopmaruka (B 2 vactsx), 10 kmace/ [omskos K.1O., Epemun E.A., OGmecTBo ¢
orpanuueHHOM  orBeTcTBeHHOCTbIO  «BMMHOM.  JlaGopatopusi  3HaHUi;
Axmmoneproe oomectBo «M3narensctBo «IIpocemenue»

2. Undopmatuka (B 2 vactsx), 11 xmacce/ [onskos K.1O., Epemun E.A., O6mectBo ¢
orpaHuueHHOM  orBeTcTBeHHOCThIO  «BMMHOM.  JlaGopatopusi ~ 3HaHUI;
Axmmoneproe o6mectBo «M3narensctBo «lIpocBenienne»

3. VYuebnuk «Mupopmaruka» 10-11 xmaccer (PI'OC, yriyOoné€HHBIM ypOBEHD)
https://kpolyakov.spb.ru/school/probook.htm

4. Tecrtsrl: https://kpolyakov.spb.ru/school/probook/tests.htm

5. Tlpaktuueckue padbotsl: https://kpolyakov.spb.ru/school/probook/prakt.htm

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

K.1O. Tlonsxos, E.A. Epemun. Madopmaruka 10—11 xmaccel. ba3oBelit u yriyOiaeHHBIN
ypoBHHU. MeTonueckoe nocodue: https://goo.su/6Et7J1
Caiir ITonsxosa K.1O. (https://kpolyakov.spb.ru/school/probook/program.htm)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

Caiir ITonsxosa K.1O. (https://kpolyakov.spb.ru/ )

Vyeonnk «Mupopmatukay 10-11 xmaccer (PI'OC, yrnyOnéHHBIH — YpOBEHB)
https://kpolyakov.spb.ru/school/probook.htm

Tectsl: https://kpolyakov.spb.ru/school/probook/tests.htm

3
4. Tlpaktuueckue padoTsl: https://kpolyakov.spb.ru/school/probook/prakt.htm
5.
6
7
8

SI-KJIACC https://www.yaklass.ru/

VYuu.py https://uchi.ru/
Poccuiickas snexktpoHHas mkosa https://resh.edu.ru/

. https://lesson.edu.ru/catalog
0.

ITonroroska k KEI'3-2026: https://kpolyakov.spb.ru/school/ege.htm

10. SAunpekc.Yueouukhttps://education.yandex.ru/
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