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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUN K pe3ylbTaTam
OCBOCHHMS OCHOBHOM  00pa3oBaTeNbHOW  MPOrpaMMbl  CpPEeIHEro  OOIIeTo
oOpazoBanus, npeacrabieHHbix B ®I'OC COO, a Takxke ¢enepaibHON padoueit
POrpaMMbl BOCITUTAHHS.

[Iporpamma o nHpopmMaTuke 1a&T MpeICTaBICHUE O LEeNsIX, 00l cTpaTernu
00yueHUs1, BOCTIUTAHUS U Pa3BUTHS 00YUAIONINXCS CPEACTBAMU YI€OHOTO TIpeIMeTa
«Mudopmaruka» Ha yrayOnEHHOM YpOBHE, YCTaHaBIMBaeT 00s3aTelbHOE
IpeIMETHOE CO/IepKaHKE, MTPEAYCMATPUBAET €r0 CTPYKTYpHUPOBAaHUE 110 pa3/enam
U TeMaM Kypca, OmpeersieT paclpeneleHle ero mno kiuaccam (rogaM H3ydeHHs),
naéT MPUMEpPHOE paclpelielieHne y4eOHBIX YacoB MO TEMaTHYECKHM paseiam
Kypca M pEeKOMEHIyeMmylo (MPUMEPHYIO) TOCIEIOBATEILHOCTh WX HU3YyUCHUS C
y4€TOM MEXNPEIMETHBIX ¥ BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTO
npoIriecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaroImXCs.

[Tporpamma Mo nHPOpPMATHKE OTIPEACIAET KOJIUISCTBCHHBIEC U KAUYSCCTBCHHBIE
XapaKTEePUCTUKH y4eOHOT0 MaTepuaia JUisi KaKI0ro Toja U3yYCHHs, B TOM YHCIe
IUI COAEPKATEITFHOTO HAIMOJHEHUS Pa3HOTO BHIA KOHTPOJISA (IIPOMEXYTOUHOM
aTTecTaIu 00yJaronmxcs, BCEPOCCUICKUX TIPOBEPOYHBIX pabor,
roCyJIlapCcTBEHHON MTOrOBOM aTTectanuu). [IporpamMmma mo nHpOpMaTHKe SBISETCS
OCHOBOW JIJIi COCTaBIICHUS aBTOPCKUX YYEOHBIX MpOTrpaMM U YUeOHHKOB,
MIOYPOYHOTO TUTAHUPOBAHUS Kypca YUUTEIIEM.

Nudopmatuka B cpenHem obiieM oO0pa3oBaHUU OTPAXKACT:

CYIIHOCTh HMH(OPMATHKM KaK HAyYyHOW JWCUUIUIMHBI, W3ydYaromei
3aKOHOMEPHOCTH TIPOTCKAHUS W BO3MOXKHOCTH aBTOMAaTH3allMU HH(POPMAIIMOHHBIX
IPOIIECCOB B PA3IMYHBIX CHCTEMAX;

OCHOBHBIC  00JaCTH  NpPUMEHEHHUS  HUHPOPMATHKH, TPEXKAEC  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIEHUE U COLUANBHYIO CheEpy;

MEXJIUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W MHGPOPMALMOHHOMN
JesITeIbHOCTH.

Kypc unbopMatuku ayis ypoBHsS CpelHEro oOIero oOpa3oBaHUs SBISICTCS
3aBEpIIAIOIIMM 3TAallOM HEMPEpPBHIBHON MOATOTOBKU OOyYarommxcs B 00JacTH
uHPOPMATUKU U UH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, ONMupaercs
Ha coJlep)KaHue Kypca MH(OPMATHKHU YPOBHS OCHOBHOTO 00Iero oOpa3oBaHUsS U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  WH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH, JAa€T TEOPETUYECKOE OCMBICICHHE, MHTEPHpETalio U 0000IeHne
3TOTO OTIBITA.

Pesynbpratel  yriyOnéHHOro  ypOBHS ~HM3ydeHHS y4eOHOro mpeameTra
«Mupopmaruka» OpPHUEHTHPOBAHBI HA TMOJYyYEHHE KOMIIETEHTHOCTEH IS



nocieaywmeil npopecCUOHaNbHONW JIESITEIbBHOCTH KaKk B paMKax JaHHOMU
MpeAMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsax. OHM BKIIOYAIOT B ceOsl:

OBJIQJICHUE KJIIOYEBBIMH TMOHATUSIMU M 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTpPOUTCSI JaHHAs MpeaAMeTHas O0O0JacTh, PaclO3HABAaHUE COOTBETCTBYIOLIUX UM
MIPU3HAKOB M B3aUMOCBSA3EH, CIIOCOOHOCTh IEMOHCTPUPOBATH PA3JIMUHbBIE MTOX0 b
K U3YUYEHUIO SIBICHUM, XapaKTEePHBIX JJI1 U3y4aeMOU MpeIMeTHOI 001acTy;

yMEHUE pellaTh TUIOBbIE TMPAKTHYECKUE U TEOPETUYECKHE 3ajadd,
XapaKkTepHbIE JJISI HMCIOJIB30BAaHHUS METOAOB M HWHCTPYMEHTapusi JaHHOU
peAMETHOM 00J1acTH;

HaJU4Me TPEACTABICHUNA O JaHHOW TpeAMETHON 00JIacTH Kak IIeJIOCTHOU
TeopuH (COBOKYITHOCTU TEOPHUIi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJIACTIMU
3HAHUU.

B pamkax yrinyOn€HHOro ypoBHSI uM3yudeHUs] HHHOPMATUKH OOECIeurnBaeTCs
1ieJIeHAIIpaBIeHHAas] TTOATOTOBKA O0YYaIOIIMXCSl K MPOJIOJDKEHUI0 00pa3oBaHUs B
opraHu3ainusax  NOpodecCHoHaNbHOTO  O0pa3oBaHUS MO  CIHEHHAIBHOCTSM,
HEMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITU(POBBIMU  TEXHOJOTHUSMH, TaKUM Kak
mporpaMMHas WHXXeHepus, WHPOpMaIlMOHHass 0e30MacHOCTh, MH(POPMAIIMOHHBIC
CHUCTEMBl M TEXHOJIOTMH, MOOWIBHBIE CHUCTEMBI M CETH, OOJBIINE JaHHBIE H
MalMHHOEe OOydYeHHe, MPOMBIIUICHHBIA WHTEPHET BeIIeH, HCKYCCTBEHHBIH
WUHTEIJIEKT, TEXHOJOTUU OECHpOBOJHON CBSI3M, POOOTOTEXHWKA, KBAHTOBBIE
TE€XHOJIOTMHU, CHUCTEMBbI PACIpPEIEIEHHOIO PEecTpa, TEXHOJOTHH BUPTYaJIbHOU M
JOIIOJTHEHHOW PEaIbHOCTEN.

OcHoBHast 1enb u3ydeHus: ydeOHoro mnpeamera «HubopmaTtnka» Ha
yrayoJIEHHOM ypOBHE CpeIHEero oOImero oOpa3oBaHHs — oOOecleueHHe
JaNbHEHUIIEro pa3BUTHS WHGOPMAIMOHHBIX KOMIETEHIIMH 00ydYaromierocs, ero
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIOIIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
U BO3pacTarollell KOHKYPEHIIMM Ha pBIHKE TpyAa. B CBs3M ¢ 3THUM H3y4deHHE
unpopmatuku B 10—11 kiraccax 70mKHO 00€CTICUNTD:

c(hOpMHPOBAHHOCTHh MHPOBO33PCHHUS, OCHOBAHHOTO HAa TOHUMAHUU POJIH
uHpoOpMaTHKY, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTUNA B
COBPEMEHHOM OOIIECTRBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUUYECKOTO MBIIUICHHUS,

c(hOpMHPOBAHHOCTh YMEHHUW pa3nuuaTh (AKTBI W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJABI, BUJETh HUX CBSI3b C KPUTEPUAMHU OLICHUBAHUA U CBA3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPSATH HA JOCTOBEPHOCTH U
00001maTe nHOPMAITHIO;

c(OpPMHUPOBAHHOCTh  TMPEACTABICHUH O  BIUSHUU  WHPOPMAIMOHHBIX
TEXHOJIOTUWA Ha JKU3Hb 4YeJOBEKa B OOIIECTBE, IMOHMMAHHE COILMAIbHOTO,
SKOHOMUYECKOTO, MOJIUTUYECKOr0, KYJIbTYPHOrO, HOPUAUYECKOr0, MPUPOIHOTO,



SPrOHOMHYECKOr0,  MEOUUUHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

MPUHATHE MIPABOBBIX U 3TUYECKUX ACIIEKTOB MH(POPMALMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBICYEHHBIX B CO3aHUE U MCIIOIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue UH(HOpMaIIH;

CO37aHUE YCIIOBUW NJisi pa3BUTHUS HABBIKOB y4€OHOH, MPOEKTHOM, HAy4HO-
UCCJIEeI0BATENBCKOM M TBOPYECKOM NEATETbHOCTH, MOTHMBALMU OOYyYaroImIMXca K
CaMOPa3BUTHIO.

B conepxxanuu ydeOHoro mpeameta «MH@opmaTuka» BBIACIAIOTCS YEThIpE
TEMAaTHUYECKUX pa3aea.

Paznen «Illu¢gpoBass rpaMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB ¥ JIPYTUX 3JEMEHTOB IM(PPOBOrO0  OKPYKEHHUs, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCTIOIB30BaHUIO CPEJICTB ONEPALIMOHHON CUCTEMBI, padboTe B
ceti HWHTEpHET ¥ HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMHQPOPMALMOHHOM
0€30MacHOCTH.

Paznen «Teopernueckue OCHOBbI HH(OPMATHKH» BKJIIOYaET B ceOs
NOHSATUMHBIA amnmapaT WHOOPMATHKH, BOIPOCHl KOJUPOBAaHHS WHGOpMAIINH,
u3MepeHuss MHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alnreOpbl JIOTUKH U
KOMIIBIOTEPHOTO MOJEIINPOBAHUS.

Pa3nen «AJropurMbl M NPOrpaMMHMpPOBAaHHE) HAIPABICH HAa pPa3BUTHUE
QJITOPUTMHUYECKOTO MBILUICHHUS, Pa3pabOTKy aIrOpUTMOB U OLIEHKY MX CJI0KHOCTH,
(opMupOBaHUE HABBIKOB peajM3allMy MPOTrpaMM Ha SI3bIKaX MPOrpaMMHUpPOBaHUS
BBICOKOT'O YPOBHSI.

Paznen  «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BONPOCaM
OpUMEHEHUs] HMH(OPMALMOHHBIX TEXHOJOTUH, pPEaTu30BaHHBIX B MPUKIATHBIX
IPOrpaMMHBIX NMPOAYKTAX U MHTEPHET-CEPBUCAX, B TOM YHCJE B 3aJa4ax aHaJIA3a
JaHHBIX, MCIIOJIB30BAaHUIO 0a3 JAHHBIX M AJIEKTPOHHBIX TAOIMIl U1 pPELICHHS
IIPUKJIAIHBIX 3a]a4.

B npuseaénnom nanee coaepxkanuu yueOHoro mpeamera «MHpopmatukar
KyPCHUBOM BBIJICJIEHBI JOMIOJIHUTEIBHBIE TEMbI, KOTOPbIE HE BXOJAT B 0053aTEIbHYIO
nporpaMmy OOYy4YeHHs, HO MOTYT OBITh MPENJIOKEHBI Ui U3YUYEHHS] OTACIbHBIM
MOTHBUPOBAHHBIM U CITIOCOOHBIM 00YUYaIOIIUMCH.

VYrnyOn€HHbIl ypoBeHb H3ydeHUS HH(OPMATUKH PEKOMEHAYETCS MAJis
TEXHOJOTMYECKOTO  NpO(WiIsA, OpPHUEHTHPOBAHHOTO HAa  HWHXXEHEPHYID U
UHPOPMAIIMOHHYIO CQepbl NEATEIbHOCTH. YTIIyONEHHBIH YPOBEHb H3YUYCHHUS
nHPOPMATUKN OOECIeUnBaAET: MOATOTOBKY OOYYalOIINXCs, OPHEHTUPOBAHHBIX Ha
CHEeMATBPHOCTH B 00JIacTH HWH(POPMAIIMOHHBIX TEXHOJOTMM U HH)KEHEPHBIC
CIIEHHAIBHOCTH, y4YacTHE B INPOEKTHOM M HCCIEIOBATEIBCKON IESITENbHOCTH,
CBA3aHHOW C COBPEMEHHBIMU HANPABICHUAMH OTpPacid HHPOPMALUOHHO-



KOMMYHUKAITMOHHBIX TEXHOJIOTHH, MMOATOTOBKY K YYaCTHIO B OJIMMITHA/IAX M CIa4de
EnuHOro rocyapcTBEHHOTO 3K3aMeHa 1Mo HH(QOpPMaTHKE.

[TocemoBaTeNbHOCTh M3YYCHUS TEM B Mpejeiax OJHOTO Toja OO0ydeHHUS
MOXXET OBITh M3MEHEHA 10 YCMOTPCHHIO YYHTENs NpPHU TOATOTOBKE pabodeit
MIPOrPaMMBI U TTIOYPOYHOTO TJIAHUPOBAHMS.

OO61iee yKciio YacoB, PEKOMEHOBAHHBIX JJIsl U3y4YeHUsI HHDOPMATUKU — 272
gaca: B 10 xkmacce — 136 yacoB (4 yaca B Hezenmo), B 11 kimacce — 136 gacoB (4 yaca
B HEJEIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpebGoBanust TeXHUKHU 0€30MaCHOCTU U TUTUEHBI PU pabOTe ¢ KOMITbIOTEPAMHU
U IPYTUMU KOMIIOHEHTaMU [IUGPOBOTO OKPYKEHUS.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBITIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JIOJTOBpeMeHHas mnamaTb. OOMEH [aHHBIMH C
noMouipio muH. KoHTposiepsl BHEMIHUX YCTPOUCTB. [IpamMoil JOCTyN K maMsITH.

OcHOBHBIE TeHJACHIUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BIUUCICHUA. MHOTOMPOLECCOPHBIE CUCTEMBI. CYNIEepKOMITBIOTEPHI.
Pacnpenenénnple BBIYMCIUTEIBHBIE CUCTEMBl W 00paboTka OOJBIIUX JIaHHBIX.
MoO6unbpHbBIE TUPPOBBIE YCTPOMCTBA M UX POJb B KOMMYHHUKAIUAX. BcTpoeHHBIE
KOMITbIOTEPhl. MUKPOKOHTpOJIIEphl. POOOTH3MpPOBaHHBIE TPOU3BOICTBA.

[IporpammHoe oOecrieueHrne KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Bubl
IporpaMMHOr0 oOecredeHuss W UX HazHaueHue. OCOOEHHOCTH MPOTrPaMMHOTO
oOecrieueHuss MOOWJIBHBIX ycTpoicTB. [lapamienbHoe mporpaMMHUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrneueHue. OnepallOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTporcTB. HHCTamsiuust W JIEUMHCTAUISALMUSA ~ MPOrPAMMHOTO
oOecrieyeHusl.

daiinoBeie cucTeMBbl. [IpUHIUIIBI pa3MmelieHus] ¥ UMeHOBaHMs (aljioB B
noyiroBpeMeHHou namsaTu. 111aGmoHs! a1 onucanust Tpynn (aiios.

[Iporpammuoe obecnieuenue. JluneH3npoBanue MPOrpaMMHOTO 0OECTICUeHUS
u 11 (poBEIX pecypcoB. [Iponpueraproe u cBoOOHOE IPOrpaMMHOE 0OeCIIeUeHHE.
KomMmmepueckoe 1 HeKOMMEpPUYECKOE UCTIOIb30BaHUE MMPOTPAMMHOTO 00eCTICUeHUS U
UGpPOoBBIX pecypcoB. OTBETCTBEHHOCTb, YCTAaHABIMBAaEeMasl 3aKOHOIATEIIHCTBOM
Poccuiickont ®enepanuu 3a HENPABOMEPHOE HCIIOJIb30BAHUE MPOTPAMMHOIO
oOecrieueHus U MU(POBBIX PECYPCOB.

[IpuHUUIIBI TOCTPOEHUS U alapaTHble KOMIOHEHTHl KOMIBIOTEPHBIX CETEM.
Cetesie npoTokoiasl. Cets UHTEepHET. Anpecauus B cetr MaTepHeT. IIpoToKombl
creka TCP/IP. Cuctema moOMEHHBIX UMEH.

Pasnenenne |P-cetm Ha moxacerm ¢ moMomibl0 Macok noxacerei. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
IIpoBepka Hamuuusi CBs3U C y37a0M ceTh. OmnpeleneHue MapuipyTa JBHKEHUS
MTaKETOB.

Buner  pgestenbHoctm B cetm HMuTepHer. CepBuchl  MHTepHerta.
I'eonndopmanmonnbie cucTemMbl. ['€0JI0KAIIMOHHBIE CEPBUCHI PEAIBHOIO BPEMEHU



(Hanmpumep, JoKalusi MOOUJIBHBIX Teie(OHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMAarucTpasieit), ”HTEPHET-TOPTOBIsl, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.

['ocynapcTBeHHbBIE 3JEKTPOHHBIE CEpPBUCHI U yciyru. ColuaibHblE CETH —
OpraHu3alus KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMU. CeTeBoit
ATUKET: TpaBWia TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema mMmomIMHHOCTH
noyiydueHHou uHdopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCIOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOorui. OO01me mpoOsemMbl 3aliuThl
uHdopmanuu 1 nHGOpPMaAIMOHHOM O6e3onacHocTr. CpecTBa 3alUThl HHDOPMaLIUH
B KOMITBIOTEPaX, KOMITbIOTEPHBIX CETSAX U aBTOMATU3UPOBAHHBIX HH()OPMAIIMOHHBIX
cucremax. [IpaBoBoe obecrnieueHre HHPOPMAITMOHHON OE30MaCHOCTH.

[IpenorBparnieHue HECaHKIIMOHUPOBAHHOTO J0CTynma K JIMYHOM
KoH(uAeHIIMATbHONH MH(OpPMALIUK, XPaHSIIEHCs Ha MEPCOHATBLHOM KOMITbIOTEPE,
MOOWJIBHBIX yCTpOWCTBax. BpemoHocHoe mporpaMMHOe oOecriedeHrne U CIocoObl
O00opb0ObI ¢ HUM. AHTUBHUpPYCHbIC NporpaMmbl. OpraHu3zanus JUYHOTO apXHBa
undopmanuu. PezepBHoe konupoBanue. [laponbpHas 3ammTa apxusa.

[IudpoBanue naHHbIX. CUMMETPUYHBIE U HECUMMETPHUYHBIC MIUQPHI.
Mudpper mpocroit 3amensl. ludp Leszaps. [Mudp Buxenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

Nudopmarusi, nanueie u 3HaHus. MHbopmanmoHHble Mpoiecchl B MPUPOJE,
TEXHHUKE U OOIIECTRBE.

HenpeprbiBHBIE M JUCKpETHbIE BEJIWYUHBI M CcUTHaNBL. HeoO6xoammocTh
TUCKpeTH3auuu MHGOpMaINK, TpeIHa3HAYCHHOW IJisi XpaHEHHs, INepeiadyd |
00paboTKH B IIUGPOBLIX CHCTEMAX.

JIBouyHoe  KoAupoBaHWE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlexoaupoBanue cOOOIEHUH, 3aMMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue ®dano. [locTpoeHHe OAHO3HAYHO JAEKOAUPYEMBIX KOJOB C MOMOIIBIO
nepeBa. EnuHuibl uamMepenus koinudecTBa nHpopmaiuu. AndaBUTHBIN TOIXO0 K
OIICHKE KOJIMYECTBAa HMHPOPMAIIUH.

Cucrembl cumcienus. Pa3BépHyTas 3amuch IENBIX W JAPOOHBIX YHCEN B
MO3UIIMOHHON cucTemMe cuucieHus. CBoicTBa MO3UIMOHHOW 3aluCHU YuUCJa!
KOJIMYECTBO MU(p B 3aIUCH, MPHU3HAK JCIUMOCTH YUCJIA HA OCHOBAHHE CUCTEMBI
CUHMCJICHUSI. AJITOPUTM NIEPEBOJA LIETIOTO YKcia U3 P-MYHON CUCTEMBI CUUCIIEHUS B
JNECITUYHYIO0. AJITOPUTM TMeEpeBOJa KOHEYHOM P-uuHOW ApoOu B JIECATUUYHYIO.
AJTOpUTM NIEPEBOA LIETOTO YKCIIA U3 IECITUYHOU CUCTEMBI CUMCIIEHUS B P-nuHYyIO.
IlepeBon KOHEYHOU JecaTUUHOW ApoOu B P-munyro. /[BouuHas, BOCbMEpHUYHAs U
[IECTHA/IIATepUYHasl CUCTEMbl CUUCIICHUS, CBSI3b MEXKY HUMU. ApudmeTnieckue



Onepaldy B TO3UIMOHHBIX CHUCTEMaxX CYHUCICHHUS. TpowuHass ypaBHOBELICHHAs
CHUCTEMA CUUCIICHUS. [JBOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

Konuposanue TtekctoB. Kommpoka ASCIl. OpgnobGaliTHBIE KOJIUPOBKH.
Cranmapt UNICODE. KomupoBka UTF-8. Omnpenenenue uHPOpMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  uzoOpaxenud. OuneHka  HMHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MPU 3aJJaHHBIX PA3PEIICHUH U TTyOMHE KOJUPOBAHUS 1IBETA.
[IBeToBrie MoOnenu. BektopHoe koaupoBanue. dopmartbl rpaduueckux (Gansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Otenka nHGOpPMAIMOHHOTO 00bEMa 3BYKOBBIX JIAHHBIX
IpU 3aJaHHBIX YaCTOTE JUCKPETU3ALIMU U PA3PSATHOCTH KOJUPOBAHUA.

Anrebpa noruku. IloHaTtne BbIcKa3biBaHUs. BpickaszpiBaTeNnbHbBIE (HOPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS 1 BCEOOIITHOCTH.

Jlornueckue omeparuu. TaOnUIBI UCTUHHOCTU. Jlornueckue BBIpaKEHUS.
Jlorndeckue ToxaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIECTB C IMOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue omneparuy 1 onepaiuy HaJl MHOYKECTBaMHU.

3aKkoHBI anreOpbl JIOTUKW. DKBUBAJICHTHBIC MPEOOpPa3OBaHUS JIOTUYECKUX
BbIpaxkeHU . Jlornueckre ypaBHEHUSI U CUCTEMbI YPABHEHUIA.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
(GyHKIIUN OT KOJIMYecTBa apryMeHTOoB. [loiHbIe cCTeMbl TOTHYECKUX (PYHKITUH.

Kanonnueckue  Qgopmbl  nmoruueckux — BblpakeHuil.  CoBeplleHHBIE
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (HOPMBI, QITOPUTMBI HX
MOCTPOEHMSI IO TA0JINIIE UCTUHHOCTH.

Jlorndeckue »JIEMEHTBI B cocTaBe Komiblotepa. Tpurrep. Cymmarop.
Mmuoropa3psanbid cymmarop. IlocTpoeHne cxem Ha JIOTHYECKHUX BJIEMEHTAX I10
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B MHaMATA KoMIibioTepa. OrpaHUYE€HHOCTH
JAVana3oHa 4YuCeJl IMPU OrPaHUYECHUU KoiudecTBa paspsaoB. llepenosiHeHue
paspsaHON ceTkU. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. [[BOMYHBIM
JOTIOJIHUTENbHBINA KOJI OTPULATEIbHBIX YHCEN.

[lobutoBbie norumveckue omnepanuu. Jlornueckuii, apudMeTHUUECKHl W
nukaudeckud  capuru.  [lludpoBanne ¢ momomibl0 MOOUTOBOM — omepaluu
«wuckiovaroniee NJIN».

[IpencraBieHne BELIECTBEHHBIX YMCEN B MaMsITH KOMIIbIOTEpa. 3Hayamias
4acTh W MOPSAJ0K yucia. Jluamna3zoH 3Ha4YeHUN BelIeCTBEHHBIX uucen. [IpobiaemMbl
XpPAaHEHHS] BEIIECTBCHHBIX UYHCEJ, CBS3AaHHBIE C OrPAaHUYCHHEM KOJHAYECTBA
pa3psaoB. BeIosiHeHNE onepanuili ¢ BEMIECTBEHHBIMM YKCJIAMH, HAKOIUJIEHHE
OIHOOK NPU BBIUYUCICHUSIX.



AJITOPUTMBI U IPOTPAMMHPOBaHME

OnpeneneHue BO3MOXKHBIX PE3YyJbTATOB pa0dOTHI MPOCTEHIIMX aJIrOPUTMOB
YOpPaBJIEHUS HCIOJHUTEISAMU M BBIUYHUCIHUTEIBHBIX alIropuTMoB. OrnpeneneHue
HCXOJIHBIX JaHHBIX, PU KOTOPBIX aJITOPUTM MOXKET aTh TpeOyeMbIil pe3ybTarT.

Oranbl pelleHus 3aJad Ha Kommbrlorepe. MHCTpyMEHTalIbHBIE CpENCTBa:
TPAHCIATOP, OTIATYUK, NPOPUIUPOBIIMK. KoMOWisiiuss W HMHTEpHpeTaLus
nporpamMm. BupTyanbHble MallluHBL.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAJKU POTrpamM.
Hcnonb3oBanue TpaccupoBOuYHBIX TaOmui. Otnagounsiii BbiBoA. [lomaroBoe
BBINIOJIHEHUE TTpOorpaMmMbl. Toukn octaHoBa. [I[pocMOTp 3HAYEHNI TIEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LEJIOYNCIICHHBIE, BEIIECTBEHHBIE, CHMBOJIbHBIE, JIorndyeckre. Bernenus. CiaoxHble
ycioBus. Huxnel ¢ ycnoBueM. Llukibel mo nepemeHHO. B3amMo3zameHseMOCThb
pa3iIuuyHbIX BUAOB LMKIOB. HMHBapuaHT uukina. CocTaBileHHE IUKIA C
UCITOJIb30BAHUEM 3apaHEE ONPEIEIEHHOIO NHBAPUAHTA LIUKIIA.

JlokymeHTHpoBaHue nporpamm. Mcnons3zoBanue kommeHtapueB. Iloarotoska
ONMMCaHUSA MPOrPaMMBbl U1 HHCTPYKIUU JUIs1 TOJIB30BATEIIS.

AnroputMbl 00pabOTKH HAaTypaJIbHBIX YUCEN, 3alMCAaHHBIX B MO3UIIMOHHBIX
CUCTEeMaxX CYHUCJIEeHMs: pa3OMeHHe 3aluch 4Yucia Ha OTHeJbHbIe UUDpHI,
HaXO0XJACHHE CYMMbl W TIpOU3BeACHHUS 1Up, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAJIBHOM) U PHI.

HaxoxneHue Bcex MpOoCThIX YMCEN B 3a/laHHOM AuanasoHe. [IpeacrtaBieHue
quclia B BUJe Habopa MpOCThIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BE/ICHUS B
CTEIECHb.

O6paboTka JaHHBIX, XpaHAIUXCs B ¢aiinax. TekcToBble U TBOMYHBIE (DaiiIbL.
daitnoBele nepeMeHHbIe ((aitoBeie ykazaTenn). Ytenue u3 Qaitna. 3anuch B daii.

Pazbuenue 3amaun Ha noazagaun. [logmporpamMmel (pouenypsl U GyHKIUN).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakrtansl). PekypcuBHBIE NpOLEAypHl |
¢ynkiuu. Mcronb3oBaHue cTeka Juisi OpraHu3aIii peKypCUBHBIX BBI30BOB.

Hcnonp3oBanue cTaHmapTHOW OMOTMOTEKH S3bIKA MPOTPAMMHUPOBAHMUS.
[lonknrouenne  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOJMUTEIEH.
MoaynpHBIN NPUHIUII IOCTPOCHUS IIPOrPaAMM.

Uucnennsie MeToibl. TouHOE M PUOIMKEHHOE pElIEHUs 3a1aun. YnCIeHHbIe
METO/Ibl PELICHUsl YpaBHEHUM: METOJ mepedopa, METOJ IOJOBUHHOIO JIEJIEHUS.
[Tpubnux€HHoe BHIYMCICHUE IJIMH KPUBBIX. BbramciieHue miomaneid Quryp c
MOMOIIbIO YHUCJIEHHBIX METOJOB (METOJl MPSMOYTOJbHUKOB, METOJ Tpareuuii).
[Tonck w™akcumyma (MUHHMYMa) GYHKIHA OJHOW TEPEMEHHOM METOI0M
ITOJIOBUHHOTO JEICHUS.



O6paboTka CHUMBOJIbHBIX  JaHHBIX. BcTpoeHHble  (QYHKIIMU  sI3bIKA
MPOrpaMMUPOBAHUS /111 OOPAOOTKU CHUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKHU
CHMBOJIBHBIX CTPOK: TMOACYET KOJMYECTBA TMOABICHUM CUMBOJIA B CTPOKE,
pazOueHue CTPOKHU Ha CJI0BA MO MPOOEIbHBIM CUMBOJIAM, MOUCK MOJICTPOKUA BHYTPU
JTAHHOM CTPOKH, 3aMEHA HAWJEHHOM MOJICTPOKH HA APYT'YIO CTPOKY. | 'eHepaius Bcex
CJIOB B HEKOTOpOM ajaBuTe, YJOBIECTBOPSAIOIINX 3aJaHHBIM OTPaHUYCHUSIM.
[IpeobpazoBaHue unciaa B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M TIOCJIEIOBATEIBHOCTH 4MCeNl. BpruncieHne o0000IMEHHBIX
XapaKTEPUCTUK IJIEMEHTOB MAacCHBa WJIM YUCJIOBOM TMOCIEA0BATEILHOCTH (CYMMBHI,
IPOU3BENICHUS, CPEIAHET0 apu(PMETHIECKOT0, MUHUMAJIBLHOTO U MaKCUMAJIBHOTO
AJIEMEHTOB, KOJIMYECTBA DJIEMEHTOB, YJOBJIETBOPSIONIMX 33JIAHHOMY YCIIOBHIO).
JIMHEVHBIN TTOUCK 33IaHHOTO 3HAYECHUS B MAaCCUBE.

CopTtupoBKka 0JJHOMEpPHOr0 MaccuBa. [IpocThie METOABI COPTUPOBKHU (METO]
nmy3bIpbKa, METOJl BBIOOpa, COPTUpPOBKA BcTaBKamu). COPTHPOBKA CIUSHHEM.
beictpas coprupoBka MmaccuBa (amroput™m QuickSort). JIBouuHBIN TMOHCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MacCUBBI (MaTpuIlbl). AJTOPUTMBI 00paOOTKH JABYMEPHBIX
MAaCCHUBOB: 3aIllOJJHEHHUE JIBYMEPHOI'O YUCIOBOI'O MACCHBa IO 3a/IaHHBIM MpaBUIIaM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MaKkCUMyMa (MUHUMYMA) H
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHuBa, IEPECTaHOBKA CTPOK U CTOJOIIOB
JBYMEPHOTO MAacCHBA.

HNudopManuoHHbIe TEXHOJIOT A

TexcroBeiii mporeccop. PemaktupoBanue u QopmarupoBanue. [IpoBepka
opborpadun u rpammatukud. CpencrtBa TOHWCKa W aBTO3aMEHbI B TEKCTOBOM
npoueccope.  HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBienue. KoiektuBHasi paboTra ¢ JOKYMEHTaMHU.
NHCTpyMEHTHI pelieH3UpOBaHUsl B TEKCTOBBIX Mporieccopax. OOmayHbie CEpBUCHI.
HenoBas nepenucka. Pedepar. [IpaBuna muTupoBaHus HCTOYHUKOB U 0POpPMIICHUS
oubnuorpaduyeckux ccputok. OdopmiieHre cnucka JUTEpaTypbl. 3HAKOMCTBO C
KOMITBIOTEPHOW BEPCTKOM TEKCTa. TEXHHMYECKHME CpEeACTBa BBOJA TEKCTA.
Cnenuann3upoBaHHbIE CPEJICTBA PEIAKTUPOBAHUSI MATEMATUUECKUX TEKCTOB.

Ananu3 gaHHbiX. OCHOBHBIE 33/JlauM aHAIW3a JIaHHBIX: MPOTHO3UPOBAHUE,
KJaccuuKkanus, Kiactepu3alus, aHaliu3 OTkIoHeHui. I[locrnenoBaTenbHOCTh
pelIeHus 3a7a4 aHajau3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OYMCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WIHM MOCTPOSHHUE MOJENH, MpeoOpa3oBaHue TaHHBIX,
BHU3yalIM3allisl TaHHBIX, UHTEpIpeTanus pe3yabratoB. [IporpamMMmubie cpeacTBa u
MHTEPHET-CEPBUCHI JIJIs1 00paOOTKHU U MPEACTaBICHUSI JaHHBIX. boibliue JaHHBIE.
Maivnaoe o0yuenue. MHTeIeKTyallbHbIN aHATU3 JIaHHbIX.



AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX Ta0aul. BbruuciieHne cyMMmbl,
CPEIHET0 apu(pMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIET0) 3HAUECHUS IHAIa30Ha.
Beruncnenne kos(g@uimenta Koppemsauuu JBYyX psSAoB JaHHbIX. lloctpoenue
CTONOYAThIX, JUHEHMYATbIX W KpyroBbix auarpamm. [loctpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHre 3a1a4 MPOrHO3UPOBAHMSL.

YucneHHoe pelleHHe YpaBHEHUH C IOMOILIBI0 Ioadopa mapaMerpa.
OnTumu3anus Kak MOMCK HAWJIYYILEro pelieHusl B 3alaHHbIX ycioBusx. LleneBas
GyHKUMsA, orpaHnyeHus. JIokaabHbIe U IN100aIbHBI MUHUMYMBI LETEBOM (DYHKIIMH.
Pemenue 3a1ay onTUMU3AIUHU C TOMOIIBIO 3JEKTPOHHBIX TaOIHII.

11 KVIACC

TeopeTnueckue 0CHOBbI HH(POPMATHUKH

Teoperndeckne mOAXOABI K OIICHKE KojaudecTBa uHMopMammu. 3aKoH
anauTuBHOCTH uMHpopmaruu. Popmyna Xaptinu. MHbopmainus U BEpOSTHOCTS.
®opmyna lllenHoHa.

Anroput™mbl cxkaTus gaHHbIX. AnroputM RLE. Anroputv Xaddmana.
Anroputm LZW. AnropuTmsl cKaThs JAHHBIX C TOTEPSIMU. Y MEHBIIICHHUE TTyOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIC Hjieu anroputMoB cxatus JPEG, MP3.

CkopocTh mepenayd  JAaHHBIX. 3aBUCHUMOCTb BPEMEHH IMepeJayd  oOT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBS3U. [IpUyuHBI
BO3HMKHOBEHHUS OIMOOK TMpu mnepefadye JaHHbIX. Konbl, m03BOJISIONINE
OOHapy>XMBaThb M HUCIHPABIIATH OIIMOKH, BO3HUKAIONIME TpU TMepenade JTaHHBIX.
Paccrosaune Xammunra. Kogupoanue ¢ nmosropenueM 6utos. Koapl XaMmuHra.

Cucrembl. KoMmmoHeHTBI cucTeMbl M HUX B3auMmopeiictBue. CHCTEMHBII
s dext. Ynpapnenue kak nHGOpMaIMOHHBIN Tiporiecc. OO0paTHas CBS3b.

Mogenn u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJIETUpyeMOMY OOBEKTY WIJIM TpOoIlecCy, Ielu MojenupoBanus. dopManuzanus
MPUKJIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAHUS B BHUAC, YIAOOHOM IS
BOCHIPHSTHS YeIOBEKOM. [ paduueckoe npeacTaBiIeHne JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padsr. OcHoBHBIC TOHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MAaTpHUIl, CIHCKOB CMEXHOCTU. PemieHue
AITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHalu3oM TIpadoB (IIOCTPOCHHE
ONTUMAJIGHOTO IYTH MEXIy BepIIMHaMHU rpada, OompeaercHrue KOIMIecTBa
Pa3TUYHBIX MyTEH MEXKIy BEepITHHAMU OPUEHTHPOBAHHOTO AIIMKINYECKOTO Tpada).

JlepeBbsi. bunapnoe nepeBo. JlepeBbs moucka. CrmocoObl 00Xoja aepesa.
[IpencraBnenue apudmeTnyecKux BhIpAXKEHUM B BUJE AepeBa. JJUCKpETHbIE UTPhI
JIBYX UTPOKOB ¢ nojiHoM nHdopmanueit. [loctpoenue nepesa nepedopa BapHuaHTOB,



OMKMCAHHME CTPATETHH UIPbl B TAOJIMYHON (hopme. BRIMTpBIIHBIE U IPOUTPHILLIHBIE
ITO3ULINH. BBIMTPBIIIHBIE CTPATETUH.

CpencrBa UCKYCCTBEHHOTO HMHTEJUIEKTa. CepBUCHl MAIIMHHOTO IEPEBOJA U
pacno3HaBaHus yCTHOM peud. KorHuTtuBHBIE cepBHUCHL. MneHTU(]UKALUsI U TOUCK
M300paKEeHUM, pacro3HaBaHUE 1L, CamooOyuaroriuecs CUCTEMBI.
HcKyCcCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX HUrpax. lcronb3oBaHUE METOLOB
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B oOydammux cucremax. Mcnonb3oBaHue MeTOA0B
MCKYCCTBEHHOI'O0 MHTEJUJIEKTa B poboToTexHuke. MHTepHeT Bewel. IlepcrnekTuBel
Pa3BUTHUSA KOMIIBIOTEPHBIX MHTEIUIEKTYaJIbHBIX CUCTEM. HENpOHHBIE CETH.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

dopmann3zanus NOHATHS aropuTMa. MamuHa TelOprHra Kak yHUBEpCalbHas
Mozenb BeluuciieHun. Tesuc Yépua—Twropunra.

OneHka CII0KHOCTU BbIUMCIeHUI. BpeMs paGoTbl U 00BbEM HCHONIB3yeMOM
naMsaTH, MWX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OueHka
ACUMIITOTUYECKOM  CII0O)KHOCTH ~ QJITOPUTMOB. AJTOPUTMBI  MOJWHOMHAIBHOM
cnoxHoctu. [lepebopHbie anropuTmsl. [IpruMepsl pa3nuyHbIX aATOPUTMOB PEIICHUS
OJIHOM 3aJa4M, KOTOPbIE UMEIOT PA3TUYHYIO CI0KHOCTb.

[louck mOpocCTHIX 4YMCeNl B 3aJaHHOM JUAIa30HE C TOMOILIBI alropuT™ma
«penieTo DparocheHar.

MHuoropa3psiAHbie 1eble YUCIa, 3a/1a4d JUITMHHON apu(QMETHKH.

CnoBapu  (accolMaTHBHBIE MAcCCHBBI, OTOOpa)keHHUs). XdOUI-TaOJIUIIBI.
[locTpoenue andaBuTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTAa.

Crekn. AHanu3 TMPaBWIBHOCTH CKOOOYHOTO BhIpaKeHUsA. Brruncinenue
apuMETHIECCKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B MOCTOHUKCHOHN hopme.

Ouepenu. Mcnonb3zoBanue ouepeau AJisi BpEMEHHOTO XPaHEHUS TaHHBIX.

Anroputmbl Ha rpadax. [loctpoeHne MHUHHUMAIBLHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO HEOPHEHTHPOBAHHOTO rpada. KommuecTBo pa3nuyuHbIX
nyTeid MeXay BepIIMHAMU OPUEHTHPOBAHHOTO AlMKINYECKOro rpada. AJIroputm
JIeUKCTpBI.

JlepeBbs. Peanmm3anus aepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbs. llocTpoeHue paepeBa sl 3aaHHOTO APUPMETHUYECKOTO
BbIpaxkeHHsl. PekypcuBHBIE alropuTMbl 00xoaa jaepeBa. lcmonb3oBaHue creka U
ouepeau s 00X0/1a JiepeBa.

JIlnHaMH4YeCKOe NPOrpaMMHPOBAHHE KaK METOJ pEIIeHUus 3axad ¢
COXPAaHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTATOB. 3a/Jaud, pPELIa€Mble C IOMOUIBIO
JUHAMUYECKOTO TMPOrpaMMHMPOBAHUSA: BBIUMCICHUE PEKYPCUBHBIX (DYHKIUH,
ITOACYET KOJIMYECTBA BAPUAHTOB, 3814l ONTUMHU3ALUN.

[lonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOTrpaMMHUpPOBaHUU. OOBEKTHI U
kiaccel. CBOMCTBA U METOJbI 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIM aHAIU3.



Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO MOAXOJA.
WNukancynsauus, Hacie10BaHUE, TOJIUMOPDU3M.

Cpensl ObicTpoid pa3paboTku mnporpamm. IIpoektupoBanue wuHTEpdeiica
noJsib3oBarenis. Mcrnonb30BaHUE TOTOBBIX YIIPABISIEMBIX JIEMEHTOB JJIsl TOCTPOCHUS
uHTEpPeiica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o  mapaagurmax
MIPOTrpaMMHUPOBAHUS.

NupopmManmoHHbIE TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIMPOBAHUSI:  [MOCTAHOBKA
3ajaud, pa3paboTKa  MOJEIM, TECTUPOBAHUE  MOJIECNU, KOMIIbIOTEPHBIN
AKCTIIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICIUPOBAHUS.

Jluckpetuzaiyss NOpU MaTEMATUUYECKOM MOJCIUPOBAHUN  HEMPEPHIBHBIX
nmpoiieccoB. MojienupoBaHue JBIKEHUSI. MoiennpoBanre OUOIOTUYECKUX CUCTEM.
MaremaTudeckue MOJIETM B OKOHOMHUKE. BBIYMCIHTENBHBIE SKCIEPUMEHTHI C
MOJICIISIMU.

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

BepositHocTHbie  mopenu.  Metoast Monte-Kapmo.  MiMuTtanmoHHOE
MonenupoBanue. CUCTEMbI MaCCOBOTO 00CITYKUBaHUSI.

TaGmuunbie (pensuvoHHBIC) 0a3bl JaHHBIX. Tabmuila — TpeAcTaBICHUE
CcBelleHHi 00 OMHOTHMHHBIX 0OBekTax. Ilone, 3ammch. Kirou tabaumel. Pabora ¢
roToBoil 0a3oil naHHBIX. 3amojgHeHWe Oa3bl JNaHHbIX. [loWICK, COpTUpOBKa U
bunbpTpanug JaHHBIX. 3amMpoCckl Ha BBIOOPKY AaHHBIX. 3apoChl ¢ MapaMeTpaMHu.
Brruncnsiembie mosst B 3arpocax.

MHoroTtabnuunblie 0a3bl TaHHBIX. THIBI CBSA3EH MEX Iy TabauaMu. BHenHui
ko4, [lemocTHOCTh 6a3bl TaHHBIX. 3aMPOCHl K MHOTOTAOJIWYHBIM 0a3aM JaHHBIX.

NutepHer-ipuiioxenus. [lonsTHe 0 CEpBEpHON U KIIMEHTCKOM YaCTAX CauTa.
TexHOoNmorus: «KIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKA
HTML u xackamaeix Tabmur ctwiedd (CSS). Cuenapuu Ha s3bike JavaScript.
®opMmbl Ha BEO-CTpaHHUIIE.

Pasmenienne Be6-caiiToB. Ycimyra XoCTHHTA. 3arpy3ka (aiioB Ha CauT.

BBon m300paykeHn C HCIONB30BAHUEM PA3NTHYHBIX ITUPPOBBIX YCTPOWCTB
(madpoBeIX (poToanmapaTtoB ¥ MHKPOCKOTIOB, BHUICOKAMEp, CKAaHEPOB U JIPYTUX
yctpoiicTB). I'paduueckuit pegakrop. Paspemenue. KagpupoBanue. Mcnpapienue
nepcnektuBbl. ['mcrorpamma. Koppekuust  ypoBHEW, KOPPEKLIMS  LIBETA.
OOecrBeunBaHMe MBETHBIX U300pakenuii. Perymb. PaGota ¢ obOmactamu.
OUIbTPHI.



MHorocnolinele u300paxkeHus. TexcroBble ciaou. Macka cnos. Kanambl
Coxpanenue BblaelieHHOM oOnactu. IloaroroBka wiumrocTpanuil 1as BeO-CalTOB.
AHUMHpOBaHHBIE H300paKEHUS.

BekrtopHas rpaduka. IlpumutuBbl. HM3mMeHeHHEe mOpsiAKa 3JIEMEHTOB.
BreipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyHkoB. Mcnons3oBanue KOHTYpoB. BekTopu3zanus pacTpoBbIX H300paXKeHUH.

[IpuHUOKIIBI TOCTPOEHHUS U PEAAKTUPOBAHUS TPEXMEPHBIX Mozeneil. CeTouHbIe
Mojend. Marepuanel. MoaenupoBaHME HCTOYHHMKOB oOcBemieHus. Kamepsl.
AnnutusHbie TexHonoruu (3D-npunTteps). [loHsiTHe 0 BUpTYaabHOM peanbHOCTU U
JOIIOJTHEHHOU pEAIbHOCTH.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O
OBUIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE  pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTH M CHOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHUM, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCUHCKOTO
o0111ecTBa, pacIIUPEHUE KU3ZHEHHOTO OIbITa W OMbITA JEATEILHOCTH B IpPOIIECCe
peanuzaiu  CpeJCTBaMM  y4eOHOro TMpeaMeTa OCHOBHBIX  HampaBICHUU
BOCIIUTATEIILHON JIEITEIIbHOCTH.

B pesynbrate wusyuenus wuHGOPMATHKU Ha YPOBHE CpEIHEro OOIIEero
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAYIONIME JTUIHOCTHBIC
PE3YABTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX MTPaB M 00s3aHHOCTEH, YBAXKCHHE 3aKOHA
U TPaBOMOpPSIKA, COOMIOACHHE OCHOBOIOJATAIOIIMX HOPM HH(OPMAIMOHHOTO
npaBa ¥ THPOPMALIMOHHOM 0€30MacCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3MA,
KCeHO(OoONH, AUCKPUMHUHAIIMM 1O COLUAIBHBIM, PEJIUTHO3HBIM, PACOBBIM,
HAllMOHAJIbHBIM [PU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMAHUE 3HAUCHHS] HHPOPMATUKHU KaK HAYKH
B ’KM3HU COBPEMEHHOTO OOIIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas JCTETUKY HAY4YHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PA3IUYHBIC BHUABl HMCKYCCTBAa, B TOM YHCIIE
OCHOBAaHHOT'O Ha WCIIOJIb30BAaHUU WH(OPMAITMOHHBIX TEXHOJIOTHIA;

5) pusnuecKoro BOCIUTAHUSA:

copMUpPOBAaHHOCTH  3JA0pPOBOTO M 0Oe3omacHOro  oOpaza  JKHU3HHU,
OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, B TOM YHUCJIE 3a CUET COOII0ICHUS



TpeOoBaHUl  0€e30macHOM  AKCIUTyaTallMM  CPEACTB  MH(OPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTh K AaKTMBHOW JEATEIBHOCTH TEXHOJOIMYECKONM U COLMAJIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBINIOJIHATD TAKYIO J1€ATEIbHOCTD;

uHTepec K cdepaM MNpoPEeCcCHOHATBHON AESATENbHOCTH, CBA3AHHBIM C
MH()OPMATUKON, NPOrpaMMUPOBAHUEM MU HHPOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTI)KEHUAX HAYKW HMH(OPMATHUKM M HAYYHO-TEXHUYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuiei mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KM3HEHHbIE TUIaHBbI;

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

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HAaHME TJI00aIBHOrO XapakTepa 3KOJOTMYECKHX MpoOiieM M MmyTed HuX
pelieHusi, B TOM 4HCIe C Y4€TOM  BO3MOXKHOCTEH HMH(OpPMalMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH, IOCTIXKEHHMSIM HAyYHO-TEXHHYECKOTO Iporpecca Hu
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH UHPOPMAIIMOHHBIX PECYPCOB,
MH(GOPMAIIMOHHBIX TPOLIECCOB UM HMHPOPMAIMOHHBIX TEXHOJOTUH B YCIOBHIX
1 poBoii TpaHchopMaIi MHOTUX cep KU3HU COBPEMEHHOTO 00IIEeCTBa;

OCO3HAHHME IIEHHOCTH HAYYHOM MIESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISTH
POEKTHYIO U UCCIEAOBATENbCKYIO NESITEIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

B mporiecce 1ocTHKeHNUS TUYHOCTHBIX PE3YIBTATOB OCBOSHUS ITPOTPAMMBI T10
nHpOpPMATUKE y OOYYaIOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA WHTEIIIEKT,
npeanoararomuil choOpMUPOBAHHOCTD:

CaMOpPETYJMPOBAHMS, BKJIIOYAIOLIErO0 CaMOKOHTPOJb, YMEHHME IPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IMIOBEJCHUE, CIIOCOOHOCTh aJanTHPOBaThCS K
HMOLIMOHAJIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMM, BKIIOUYAOLIEH CTPEMIIEHUE K JOCTHKEHUIO LENH U
ycrnexy, ONTUMHU3M, MHHMIMATHUBHOCTb, YMEHHME JE€HCTBOBATh, MCXOHS M3 CBOMX
BO3MOKHOCTEH;

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

COLIMAJIBHBIX HABBIKOB, BKIIFOUAOIINX CIOCOOHOCTh BBICTPAUBATH OTHOILIEHHUS
C APYTUMH JIFOJbMHU, 3a00TUTHCS, IPOSBIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.



METANPEIMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHmss HHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHus y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX YYEOHBIX NEHUCTBUAX, a UMEHHO —
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBIE y4eOHBIE JEHUCTBUS, KOMMYHUKAaTHBHBIC
YHHUBEpCAJIbHbIE yueOHBIE IEHCTBHS, pPETYISTUBHBIE YHUBEpCAIbHBIE Y4YeOHBIC
JEHCTBUS, COBMECTHAS €S TEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecKHe TeMCTBUS:

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

yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAaHUsS JJII CPaBHEHWS,
Kiaccudukaruu u 006001eHNs;

OTIPENENIATh 1€ JEATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUH HX
JOCTHYKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B paCCMaTPUBACMBIX SIBIICHUSIX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEeMBbl C y4ETOM aHajau3a MMEIOUTUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B IEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LESAM, OLIEHUBATh PUCKHU MOCIEACTBUN NESITENBHOCTH;

KOOPJMHUPOBATH U BHITIOJIHATH Pa0OTY B YCIOBHUSX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE 1eHCTBUSI:

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

OCYLIECTBIIATh PA3JIMYHbIE BHJIBl JEATEIIBHOCTH IO IMOJYYEHUIO HOBOIO
3HAHMSI, €r0 HMHTEPIpETalnH, MPeoOpa30BaHUI0O U MPUMEHEHUIO B Pa3IUIHBIX
y4eOHBIX CHUTyallWsiX, B TOM YHCJI€ TPH CO3JaHUU YYEOHBIX M COIMATBHBIX
MIPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THUI MBIIUICHUS, BIaJIETh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU U METOJIAMU;

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



BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJU3WpOBaTh 3a/ady,
BBIIBUTATh THIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JIJIS TOKAa3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTESPUH PCIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJEC PCIICHHUS 3aJaddl  PE3yJbTaThl,
KPUTUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYaIIUSM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IEJICHANIPABICHHBI IMOUCK TIEPEHOCa CPEJCTB U CIIOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TICPCHOCUTh 3HAHHUS B IMO3HABATEIBHYIO M IPAKTHYECKYIO OO0JIacTH
JKU3HEEITCILHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIC HWJCH, MpeJiaraTbh OPUTHHAIBHBIC MOJIXOJbI M PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONHE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unpopMmaumeii:

BJIQJICTh HABBIKAMH IOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIIATh  IOWCK,  aHajJu3, CHUCTEMAaTU3AIHMI0 M|
MHTEPIIPETAIINI0 HHPOPMAIIUN PA3IMIHBIX BUAOB U (POPM IIPE/ICTABICHUS;

co3gaBaTh TEKCTHI B pPa3IMYHBIX ¢Gopmarax ¢ y4€TOM Ha3HAYCHUS
uHpOpMAIlMK W IICJICBOM  ayJUTOPUH, BBIOMpas ONTUMAaJIbHYIO  (QopMy
NPEJICTABIICHUS U BU3YyaJIH3allvH;

OIICHMBATh JIOCTOBEPHOCTb, JISTUTUMHOCTh WH(POpPMAIMH, €€ COOTBETCTBHC
IIPABOBBIM M MOPAJIBHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX W  KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHHU3aI[MOHHBIX
3a/1a4 C COOTI0IeHHEeM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepeXeHHs, MPaBOBBIX M ATHYECKHUX HOPM, HOPM HHGOPMAIIMOHHOMN
0e301acHOCTH;

BJIAJCTh  HABBIKAMH  pACIO3HABaHWUS W 3alUTBl  WHOOpMAIHH,
nH(pOpMAIIMOHHOM 0€30TaCHOCTH JIMYHOCTH.

KommyHuKkaTHBHBIE YHUBeEPcadbHbIE yUeOHbIe 1eficTBUs

1) oOmenme:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BeeX chepax KU3HM;

pacmo3HaBaTh HeBepOadbHBIE CpeACcTBa OOIEHWs, MMOHWMATh 3HAYCHHE
COMAJIbHBIX 3HAKOB, pPacCIlO3HAaBATh IIPCAIIOCBIIKH KOH(I)J'II/IKTHBIX CI/ITyaI_II/Iﬁ u
CMATYATH KOH(bHHKTBI;

BJIQJIETh  PAa3JUYHBIMM  CIIOCOOAMHM  OOIIEHHWS ©W  B3aUMOJICHCTBHS,
apryMEHTHPOBAHHO BECTHU JUAJIOT, YMETh CMATYaTh KOH(IMUKTHBIE CUTYalUH;



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

2) coBMecTHAasl 1eATeJIbHOCTD:

[IOHUMAaTbh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JAEUCTBHM C y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IIPUHAMATh  L€Id COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JIEUCTBUS II0 UX JOCTMIXKEHMUIO: COCTAaBJIATH ILIAH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXKIaTh pe3ylbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIH
pE3yNbTAT MO pa3paboTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATENIbHYIO NIE€SITENbHOCTh, BBISBISATH
npo0JIeMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSTEIILHO COCTABIIATH IIJIaH PEIICHUS] TPOOIEMBI C YUETOM UMEIOIIHUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHH;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;

JIeaTh OCO3HAHHBIN BBIOOD, aprTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKON SPYIUINH B
pa3HbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO IMOBBIIIATh CBOW 0O0pa30oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIAJ€Th HABBIKAMHU  [O3HABATENIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JEUCTBUA W MBICIUTEIbHBIX MPOLECCOB, HMX PE3YyIbTATOB H



OCHOBAaHMM, MCHOJb30BaTh MPUEMBI pedIeKCUU JUIsl OLEHKU CUTyalluu, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHHKEHUIO;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIBHOCTH.

3) npuHATHSA ce0s U APYTUX:

OpPUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX Ha OLIUOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TTO3ULIUU JPYTOro YeIoBeKa.

NPEAMETHBIE PE3YJIBTATHI

B mpomnecce um3ydenuss xkypca uHPpoOpMaTUKU yriayonéHHoOro ypoBHs 6 10
Knacce oOyvaronMucs OyyT JOCTUTHYTHI CAeAYIOLIME IPEIMETHBIE PE3yIbTaThI:

BJIAJICHUE TPEJACTABICHUSIMH O POJXM HH(MOPMAlMM W CBSI3aHHBIX C HEH
IPOILIECCOB B TIPUPOJIC, TEXHUKE M OOIIECTBE, MOHITHUIMU «HUHPOpMAITUIY,
«UH(POPMALIMOHHBIN MPOIIECCY, KCUCTEMAY, KKOMIIOHEHTHI CUCTEMBbI», «CUCTEMHBIH
abdexTy, «MHPOpMaLIOHHAS CUCTEMAY, KCUCTEMA YIIPABICHUSY;

BJIQJICHHE METOJaMH ToucKka uHpopMmanuu B cetu HHTepHer, ymeHue
KPUTHUYECKHU OLICHUBATh WH(OPMAIINIO, TOJYYSHHYIO U3 ceTH VIHTepHeT;

YMEHHE XapaKTepu3oBaTh OOJbIIME JaHHbIE, MPUBOJAUTH IMPUMEPHI
UCTOYHUKOB MX TIOJYyYEHUS W  HANpaBICHHUS  HUCIOJIb30BaHUS, YMEHHUE
KIaccu(UIUPOBATh OCHOBHBIC 3aJlayd  aHalu3a JaHHBIX (IIPOTHO3WPOBAHUE,
KJaccuduKarms, KJlacTepu3anusi, aHaIu3 OTKJIOHEHUH), MMOHUMATh
MOCIIEIOBATEIbHOCTD PEIICHUS 3a/1a4 aHalin3a JaHHBIX: COOp MEePBUYHBIX JIaHHBIX,
OYMCTKA U OIICHKAa KauecTBa JaHHBIX, BLIOOpD W/WIM TOCTPOEHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YATH3AIUs JAaHHBIX, MHTEPIPETALUs PE3YyIbTaTOB;

MOHMMAaHNE OCHOBHBIX NPHUHIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHMS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWMIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HABBIKAMH PAa0OTHI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BHJIaMH TIPOrPaMMHOI0 00€CIeUeHHUs 1Ji pelIeHrs Y4eOHBIX 3a/1a4 110 BEIOpaHHOU
crielUalIn3aluu;

HaJIU4Ke MPEJCTABICHUN O KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITUIIAX OPTAHU3ANNN U (DYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
cereid, o0 OOMMX NOPUHIUNAX pa3pabOTKU U (PYHKIUOHUPOBAHHUS HHTEPHET-
MIPUJIOKEHN;



MMOHMMAaHUE YyTpo3 HHPOPMAITMOHHOHN 0€30MTaCHOCTH, UCTIOJIb30BAaHUE METO/I0B
U CPEICTB MPOTUBOACHUCTBHUS 3TUM yrpo3aMm, COOJIOJIEHHE Mep O€30MacHOCTH,
MPEIOTBPANIAIONINX HE3aKOHHOE PACIpPOCTPAHCHWE TIEPCOHATIBHBIX JTaHHBIX,
coOmoeHne TPeOOBaHWM TEXHUKM OE30MaCHOCTH W THUTHUEHBI TIpH pabore ¢
KOMITBIOTEpAMH U JPYTHMH KOMIIOHCHTaMH IH(PPOBOTO OKPYKEHUS, TOHMMaHHE
MTPABOBBIX OCHOB HCITOJIb30BaHUS KOMIIBIOTEPHBIX MPOTpaMM, 0a3 JTaHHBIX U PaOOTHI
B cetu MHTEpHET;

NOHMMAaHWE OCHOBHBIX MPHUHITUIIOB JHCKPETH3AIlMH PA3JIMYHBIX BHJIOB
UHPOpMAIIMK, YMEHHE ONpeaeisITh HWH(POPMAIMOHHBIH O0BEM TEKCTOBBIX,
rpauUecKkuX W 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX MapaMeTpax IUCKpeTH3alluH,
YMEHHE ONPEICIISATh CPEIHIOI CKOPOCTh MEpeIaun JaHHBIX, OIICHUBATh U3MCHCHHEC
BPEMEHHU TMepefaud TNpU HM3MEHCHMH WH(POPMAIIMOHHOTO 00bEMa JaHHBIX W
XapaKTePUCTHUK KaHaja CBS3H,

YMCHHE WCIOJIb30BaTh MPHU PEIICHUH 3a]a4 CBOMCTBA MO3UIIMOHHOMN 3aIHCH
YKCEJI, AJITOPUTMA ITOCTPOCHUS 3aITUCH YUCIIA B MMO3UIIMOHHOW CUCTEME CUMCIICHHUS
C 3aJJaHHBIM OCHOBAaHHEM M TOCTPOCHHUS YHCJIa MO CTPOKE, COJCpKAIlCH 3aIKCh
ATOTO YKCJIA B TO3UIIMOHHOMN CUCTEME CUMCIICHUS C 3a]JaHHBIM OCHOBAaHUEM, YMCHUE
BBITIOJTHATH apU(PMETHUCCKUEC OTICPAIIMH B TIO3UIIMOHHBIX CHCTEMAaX CYMCIICHHUS,

yYMEHHE BBINMOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUU, HCIIONb3YS
3aKOHBl anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTMYECKOE BBIPAXKEHHE B
JTU3BIOHKTUBHON U KOHBIOHKTUBHON HOPMAJIbHBIX (pOpMax MO 3aJaHHOM Tabmuie
UCTUHHOCTH, HCCJIENIOBAaTh 00JacTh HMCTUHHOCTH BBICKA3bIBAHUSA, COJEPIKAIIETO
epeMeHHbIe, PelllaTh HECIOKHBIE JIOTUYECKUE YPAaBHEHUS U CUCTEMbI YpaBHEHUN;

NMOHUMaHHE 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCEN B MO3UIIMOHHON CHUCTEME CUUCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YKCEI B 33IaHHOM JHana3oHe, 00pad0oTKa MHOTOPA3PSIHBIX IENbIX
YHCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB MOUCKA U COPTHUPOBKH,
YMEHHUE ONPENEeNsATh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX aJIrOpPUTMOB
(cyMmMupoBaHUE DJJIEMEHTOB MacCHBa, COPTHPOBKAa MAacCHBa, MepeOOpHBIE
QITOPUTMBI, IBOMYHBIA TIOMCK) W MPHUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CI0KHOCTH JJIs1 PEIICHUST OJTHOU 3a/1a4u;

BJIQJICHHE YHUBEPCAIBbHBIM S3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHuUsMH O Oa30BBIX THIAX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE WCIOJIb30BaTh OCHOBHBIC  YIPABISAIONINEC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAIW3 TNPEIJIOKEHHON MPOrpamMMbI:
OTIPEICISITh PE3YNBTATHl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOJHBIX JTAHHBIX,
OTIpENIeNSITh, MPU KAKUX HCXOJHBIX JTaHHBIX BO3MOXXHO IOJYYEHUE YKA3aHHBIX
PE3YNIBTATOB, BBISBISATH JaHHBIC, KOTOPHIE MOTYT MPUBECTH K OMIMOKE B paboTe
MPOrpaMMBbI, (HOPMYTUPOBATH MPEIIOKEHUS 110 YIAYUIICHUIO TPOTPAMMHOTO KO/Ia;



YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHbIE TEKCTOBBbIE JOKYMEHTHI H
JEMOHCTPALlMOHHBIE MAaTEPHAJIbI C UCIIOJIB30BAHUEM BO3MOXKHOCTEW COBPEMEHHBIX
MPOrpPaMMHBIX CPEJICTB U 00JIAYHBIX CEPBHUCOB;

YMEHHE UCTI0NIb30BaTh JIEKTPOHHBIE TAOIMIIBI 1JI aHATIN3a, IPEICTABICHUS U
00pabOTKK NaHHBIX (BKJIIOYAs BHIYMCIEHHE CYMMBI, CPEIHETO apu(pMeTHUeCcKoro,
HanOOJBUIEr0O W HAWMMEHBIIEro 3HAYEeHWH, pelIeHre YpaBHEHUM, BBIOOD
ONTUMAJIBHOTO  pelIeHus, MoAO0Op JUHUM  TpEeHAa, pelIeHHe  3ajad
MIPOTHO3UPOBAHMUS).

B nponecce uzyuenuss kypca MHGOpMATHKU YrayOnéHHOTO ypoBHsS 6 11
Knacce oOyvaromuMucs OyayT JOCTUTHYTHI CIeIYIOUIUE IPEeIMETHbIE Pe3yIbTaThl:

YMEHHE CTPOUTHh HEPAaBHOMEPHBIE KOJbI, JIOMYCKAIOIIMEe OJHO3HAYHOE
JIEKOANpPOBaHUE cOOOIIeHU (TpedUuKCHbIE KO/bl), MCHOJb30BaTh MPOCTEMIINe
KOJbl, KOTOpPbIE MO3BOJISIIOT OOHAPYKUBATh U UCIPABIATh OMIMOKHU MpH Mepeaaye
JAHHBIX, CTPOUTH KOJI, 00€CIEeYMBAIONINNA HAWMEHBIIYI0 BO3MOXXHYIO CPEIHIOI0
JUIMHY COOOIIEHUsI MPU HM3BECTHOM YACTOT€ CUMBOJIOB, MOSCHSTH MPUHIUIIBI
paboThI MPOCTHIX AIITOPUTMOB CHKATHUS JAHHBIX;

yMEHHE peniaTh aJrOPUTMUYECKUE 3a/layd, CBSI3aHHBIE C aHAJIU30M IpadoB
(33241 MOCTPOEHUS ONITUMAJILHOTO ITyTH MEXKy BepIIMHAMU rpada, onpeaeieHus
KOJIMYECTBA PA3JIMYHBIX NyTeHd MEXIy BEPIIMHAMU OPUEHTHUPOBAHHOIO
AIUKIINYECKOTO rpada), yMEeHHE UCIIOJIb30BATh JEPEBbs MPU AaHAIIU3€E U IIOCTPOCHUH
KOZOB M JJisl MPEACTaBICHUS aprU(PMETHUECKUX BBIPAXKEHUM, NMPU PEIICHUH 3a]a4
NOMCKAa U COPTUPOBKH, YMEHUE CTPOUTH JEPEBO UIPHI MO 3aJaHHOMY aJITOPUTMY,
pa3pabaTbiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO CTPATETUIO UTPHI;

yMeHHE pa3pabaTbiBaTh W pEATN30BBIBATH B BHJIE NpPOrpaMMm 0Oa30BbIC
aITOPUTMbI, YMEHUE HCMOJIb30BaTh B IMPOrpaMMax JaHHbIC PA3JIMYHBIX THUIIOB C
y4€TOM OTpaHUYCHHMI Ha AMANa30H HUX BO3MOXHBIX 3HAYEHUH, MPUMEHSATH MpHU
pEelIeHNH 3a]1a4 CTPYKTYpPhI JaHHBIX (CIIUCKH, CJIOBapH, CTEKH, OUEPEIH, AEPEBBS),
UCIIOJIb30BaTh 0a30Bble ONEpallMd CO CTPYKTYpaMH [IaHHBIX, [PUMEHATH
CTaHJapTHbIE U COOCTBEHHBIE MOJMPOrPaMMBbI JIJIsl 00paOOTKH YHCIOBBIX JTAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh NpHU pa3pabdoTke MporpamMMm OHUOIMOTEKH
HNOJIMpPOrpaMM, 3HaTh (PYHKIMOHANBHBIE BO3MOXXHOCTH HHCTPYMEHTAJIBHBIX
CPEICTB Cpe/ibl pa3paboTKU, YMEHHUE UCTO0Ib30BaTh CPEACTBA OTJIAJKU MIPOrPaMM B
cpelie MpOorpaMMHUpPOBAHMSI, YMEHUE JOKYMEHTUPOBAThH IPOrPaMMBl;

YMEHHE CO3/1aBaTh B€O-CTPAHULIBI;

BJIa/ICHHE OCHOBHBIMU CBEICHUSIMU O 0a3ax JaHHBIX, UX CTPYKTYpPE, CPeACTBAX
Co3J1aHusl U pabOThl C HUMHU, YMEHUE HUCIOJIb30BaTh TaOIUYHbIC (PEISIIUOHHEIE)
0a3bl JaHHBIX (COCTABIATH 3aIpPOCHl B 0a3ax NAHHBIX, BHIOJIHITH COPTUPOBKY H
MOUCK 3amuced B 0a3e MaHHBIX, HAMNOJHITH pa3paboTaHHyr0 0a3y JaHHBIX) U
CIPABOYHBIE CUCTEMBI;



YMEHHE UCTIOJIh30BaTh KOMITBIOTEPHO-MAaTeMaTHIECKIEe MOENN JJIs aHalln3a
00BEKTOB U MPOIIECCOB: POPMYTUPOBATH I1€JIb MOJEITUPOBAHHSI, BHITIOTHITH aHAIN3
pe3ynbTaTOB, MOJIYYEHHBIX B XOAE MOJCIHUPOBAaHUS, OLIEHWBATh COOTBETCTBUE
MOJIENIN MOJETHPYEMOMY OOBEKTY WM MpOLEcCy, MPEACTAaBIATh Pe3yJbTaThl
MOJICTTUPOBAHMsI B HATJISITHOM BHJIE;

YMEHHE OpraHM30BBIBATH JIMYHOEC WH(OPMAIMOHHOE TPOCTPAHCTBO C
WCTIOJB30BAaHUEM PA3NUYHBIX CPEACTB LU(MPOBBIX TEXHOJOTHH, TMOHUMAaHHE
BO3MOJKHOCTEH LH(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IHQPPOBBIX
00pa3oBaTENbHBIX CEPBHUCOB;

NOHMMaHUE OCHOBHBIX MPHUHIIMIIOB PabOThI, BO3SMOXKHOCTEH M OTpaHUYCHHUSI
NPUMEHEHUS! TEXHOJIOTMI MCKYCCTBEHHOTO HMHTEJUIEKTAa B Pa3MYHBIX 00JACTAX,
HaJIMYWE TPEJCTABICHUH O Kpyre pelraeMbIX 3aJad MalluHHOTO OO0y4YeHHS
(pacnio3HaBaHMs, KIACCU(PUKAIMN U MPOTHO3UPOBAHUS) HAIMYKE TMPEICTABICHUMA
00  UWCHOJB30BAaHMM  HMHOOPMAIMOHHBIX  TEXHOJOTHH B Pa3IMYHBIX
npodeccuoHanbHBIX chepax.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoTsbI padoThI
pecypchbl
Paznea 1. llndpoBas rpamoTHOCTH
11 KomnbroTep - yHuBepcaibHOE YCTPOKWCTBO 6
' 00paboTKN JaHHBIX
1.2 [TporpammuOE 0OecnieueHe 6
1.3 KomnbrotepHsbie cetn 5)
14 Nudopmanronnas 6e30macHOCTb 7 2
Hroro mo pazgeny 24
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenne nHGOpMaLIUU B
2.1 PeA bop 19 2
KOMIIBIOTEPE
2.2 OcCHOBBI areOphI JOTUKH 14
2.3 Kommnrerorepnas apupmernka 7
Utoro no pazneny 40
Paznen 3. AropurmMbl 1 NpOrpaMMHpPOBaHUE
3.1 Brenenue B mporpaMmmMupoBaHue 16 0.5
3.2 BcenoMorarenbHble alropuTMbl 8 2
3.3 YucneHHbIE METOIBI 5
ANropuTMBI 00pabOTKH CUMBOJIBHBIX
3.4 P P 5 1

JaHHBIX




3.5 AJropuTMBI 00pabOTKH MacCCHBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UndopMmanmoHHble TEXHOJIOT UM
4.1 O06paboTKa TEKCTOBBIX JJOKYMEHTOB 6 2.5
4.2 AHaIM3 TaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KVIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI
pecypchbl
Pa3nen 1. Teoperuyeckue oCHOBbI MH(POPMATUKH
WNudopmanms n nHGopMamoHHbIe
1.1 opman bopuan 10 2.5
MIPOIIECCHI
1.2 MonenupoBaHue 8 2
Hroro mo pazueny 18
Paszpen 2. Anropurmsl ¥ IPOrpaMMHpPOBaHUeE
2.1 DJIEMEHTHI TEOPUHU aJTOPUTMOB 6 1
2.2 AJNTOPUTMBI ¥ CTPYKTYPBI JaHHBIX 28 10
OCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHP 16 45
POTrPaMMHPOBAHHS
Hroro mo pazgeny 50
Pasznen 3. UndopmanmoHHbIe TEXHOJIOTHH
KommbroTepHO-MaTeMaTHIecKoe
3.1 P 8 2
MOJICTUPOBAHUE
3.2 Ba3el maHHBIX 10
3.3 Be0-caiitbl 14 4
3.4 KomnslotepHas rpaguka 3.5
3.5 3D-monenupoBaHue 8 3
Hroro no paszneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireciie H3y4eHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI pecypest
TpeGoBanust TEXHUKH O€30MACHOCTH U
1 TUTHEHBI ITPU paboTe ¢ KOMIbIOTEpPAMU U 1
JPYrMMHU KOMIIOHEHTaMHU UG POBOTO
OKPYKEHHUS
9 [IpuHIMIBI pabOTHI KOMITBIOTEPOB U 1
KOMITBIOTEPHBIX CHCTEM
3 OOMeH TaHHBIMU C TIOMOIIIBIO IIKH. 1
KoHTpoJsiepsl BHENTHUX YCTPOUCTB
4 ABTOMaTHYECKOE BBIOJIHEHNE 1
MPOrpaMMBbI POLIECCOPOM
OnepatuBHas, NOCTOSTHHAS U
5 JoJIroBpeMeHHas naMsitb. KoHTposuiepbl 1
BHEIIHUX yCTPOUCTB. [IpsimMoii moctyn K
naMsTu
5 CoBpeMeHHbIE KOMITBIOTEPHBIE 1
TEXHOJIOT U
[Iporpammuoe obecrnieueHre
7 KOMIIBIOTEPOB, KOMITBIOTEPHBIX CUCTEM U 1
MOOWJIBHBIX YCTPOMCTB
3 CucteMHO€ MporpaMMHOE 0OecrieueHue. 1

OHepaHI/IOHHHC CUCTCMBI




Yrunutel. [[paiiBepsl yCTpOUCTB.

o [TapamiensHOE IPOrpaMMUpPOBaHUE

10 WHcTannsamus v IeNHCTAIIIS IS
MIPOrPaMMHOTO OOeCTICUeHUS
@aiisioBbie cucTeMbl. [IpuHUIATIBI

11 pa3MenieHUs] © UMEHOBAHUS (aillioB B
noJyiroBpemMeHHo# mamsit. [1labmons! mms
onMCcaHus rpymni (aiaos
3akoHoaarenbcTBO Poccuiickoit

12 denepanun B 001aCTH MPOTPAMMHOTO
oOecrieueHnst U JaHHBIX
[TpuHIMIIBI TOCTPOCHUS U aImapaTHBIE

13 KOMITOHCHTBI KOMITBIOTEPHBIX CETCH.
CeTteBble MPOTOKOJIBI

14 Cetp UnTepuer

15 Pasnenenue IP-cetu Ha moaceTy ¢
HOMOIIBIO MAacCOK ITOACETEN

16 CereBoe aJIMUHHCTPUPOBAHUE
Bunpl nestensHoctu B cetu UHTEpHET.

17 CepBucsl UHTepHeTa. ["'ocymapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIYTU

18 HNudopmanronnas 6€301MacHOCTb

19 BpenonocHble mporpaMMHOe
obecrieueHre U MEeTo bl OOPHOBI C HUM

20 [IpakTuueckast paborta o Teme

" AHTUBHpPYCHBIE TPOTPaMMBbI"




21

OpraHmauHs{ JIMYHOI'0 apXuBa
nHpopmanuu. PesepBHOe KoMpoBaHUE.
[TaponbHas 3amura apxuBa

22

HIndpoBanue qaHHBIX

23

Anroputm mudposanus RSA.
Creranorpadus

24

[IpakTnueckas pabora o treme
"[lludppoBanue naHHbIX"

25

WNudopmanusi, 1aHHbIE U 3HAHUS.
HNHubopmanmoHHbIe TTPOIIECCHI B TIPHPO/IE,
TEXHUKE U OOIIIECTBE

26

HenpepbIBHBIC ¥ TUCKPETHBIC BETHYNHBI
¥ curHaibsl. HeoOxoamMocThb
JTUCKpeTU3aluu nHpopmanuu,
MpeHa3HaYeHHOM Ui XpaHEeHUs,
nepeaadn u 00paboTKU B U(PPOBHIX
cucTemMax

27

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

28

Ycenosue @ano. Iloctpoenue
OJIHO3HAYHO JACKOAUPYEMBIX KOJOB C
nomo1nsko aepesa. ['pap An. A. Mapkoa

29

EnuHuie: n3mepeHus KoJauuecTBa
uHpopmanuu. AapaBUTHBIN MOIXO1 K
OlIEHKE KOJINYeCTBa UH(OpMaIU




30

CucreMbl CYUCIIEHU

[TepeBon uncen U3 OJHON CUCTEMBI

31 CUHCJICHHS B IPYTYIO
JIBowuHasi, BOCBMEpUIHAS U

32 [IECTHAAATEPUIHAS] CHCTEMBI
CUHCIICHUS, CBSI3b MEXTy HUMH
JIBowuHasi, BOCBMEpUIHAS U

33 [IeCTHAAIATEPUIHAS] CHCTEMBI
CUHCJICHHS, CBSI3b MEXTy HUMH
JIBowuHasi, BOCBMEpUIHAS U

34 IIIECTHAIIATCPUIHAS] CHCTEMBI
CUHCJICHUS, CBSI3b MEXK/Ty HUMH

35 ApubdmMeTnueckne ornepannuu B
MO3ULMOHHBIX CUCTEMAaX CUUCIICHUS

36 Tpouunas ypaBHOBEIIEHHAs CUCTEMA
CUHCTICHUS

37 JIBoMUHO-/IeCATUUHAS CUCTEMA
CUHCTICHUS

38 KonupoBanue TekcToB

39 PactpoBoe xoaupoBanue n300pakeHUi
[IpakTuueckas pabora o Treme

40 " TuckpeTruzarus rpapuaecKoi
nHpopmarun"
LBeroBbie MOenu. BexkropHoe

41 KoaupoBanue. Popmarsl (aitios.

TpéxmepHnas rpaduka. @pakranbHas
rpaduka




42

Koauposanue 3Byka. Ouenka
UH(POPMAIIMOHHOTO 00bEMA 3BYKOBBIX
JAHHBIX TP 33JaHHBIX YaCTOTE
JMCKPETH3AIMA U Pa3psITHOCTH
KOJHMPOBAHUS

43

[IpakTuyeckas pabora 1o Teme
"JluckpeTnsanus 3ByKOBOU
uHpopmanun”

44

OcHOBBI anredpsl JOTUKU

45

Jlornueckue oneparuu. Tabmuibl
NCTUHHOCTHU

46

Jlornueckue BelpaxkeHus. Jlornueckue
TOKJIECTBA. JJ0Ka3aTeNnbCTBO JTIOTHYECKUX
TOXIECTB C MIOMOIIbIO TAOJIHI]
HUCTUHHOCTH

47

[IpakTrueckas padoTa o Teme
«ITocTtpoenue u aHanu3 TabIUI
HMCTUHHOCTH B TAOJTMYHOM MPOIIECCOPEH

48

Jlornueckue ornepaiyy 1 ornepaluy HaJl
MHOKECTBaMU

49

Jloruueckue OIICpaly U OIICpalr HalQ
MHOXECTBaMH

50

3aKoHbI aNreOpbl JOTUKH.
DKBUBaJICHTHbIE MPeoOpa3oBaHUs
JIOTUYECKUX BBIPAKEHUN

51

Jlornuyeckue ypaBHEHUs U CUCTEMBI
yYpaBHEHUH




52

Jloruueckue GyHKIUU. 3aBUCHMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTUYECKUX
(GyHKIUH OT KOJIMYECTBA apTyMEHTOB.
[TosHbIe CHCTEMBI JTIOTUYECKUX (PYHKITHIA

53

Kanonnueckue GpopMbl TOrHUECKIX
BbIpakeHuil. CoBepIlIEHHbIE
TU3BIOHKTUBHBIE U KOHBIOHKTHBHbIE
HOpMaJbHbIE (POPMBI, AJITOPUTMBI UX
MTOCTPOEHHUSI 110 TaOIHIlEe UCTUHHOCTU

54

Jlornveckue 3JIEeMEHTHI B COCTaBe
KOMIIbIOTEpa

55

Tpurrep. Cymmarop. MHOropaspsaHsIi
CyMMaTop

56

HOCTpOGHI/Ie CXEM Ha JIOTHYCCKUX
9JIEMEHTaX. 3aIHiCh JIOTHYECKOTO
BBIPAXKCHHA I10 JIOTHYSCKOM CXeME

57

MI/IKPOCXCMBI N TEXHOJIOTU UX
IIpOU3BOACTBA

58

[IpencraBieHue LeIbIX YUCEN B IaMATH
KoMIiptoTepa. OrpaHUYEeHHOCTh
JMarna3oHa yuces Ipu orpaHuYeHUN
KoJuuecTBa pa3psaoB. [lepenonnenue
paspsAHON CEeTKH

59

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




[ToOuTOBBIEC TOTUYECKHUE OTICPAIUH.

60 Jlornueckuii, apupMeTHUECKUHA U
LUKJIMYECKUN CABUTH

61 HIndpoBaHue ¢ MOMOUIBIO TTOOUTOBOM
onepaunu «uckitovaromee UM

62 [IpencraBicHre U XpaHESHUE B ITAMSITH
KOMITHIOTEPA BEIIECTBEHHBIX YHCEIT
BrinosnHeHue onepanuii ¢

63 BEIECTBEHHBIMU YHCIIAMU, HAKOTIJICHHE
OIMOOK IMPHU BBIYUCIICHUSIX
[IpakTnueckas paborta o treme

64 «M3yueHnne nopa3psIHOro MaIIMHHOTO
MIPEJICTaBJICHHMS IIEITBIX M BEIIECTBEHHBIX
qucen»

65 AHanu3 anropuTMOB
Dransl pelnieHus 3aa4 Ha KOMIIBIOTEpE.

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

67 Y MHTEPIIPETalUs IPOrPaMM.
BupTryanbHbie MalIuHbl.
WuTerpupoBanHas cpena pa3padoTKu

68 MeTop! OTJIaIKK TIPOTPaMM

69 Tunsl nepeMeHHBIX B S3bIKE
MPOrPaMMUPOBAHHUS

70 O0paboTKa LebIX YUCe

71 O06paboTKa BeleCTBEHHBIX YHCEI

72 CrnyyaitHbie U TICEeBAOCTYYalHbIE YHCTa




73

BerBnenus. CnoxHele ycaoBus

74 Huxkael ¢ ycnoBueM
¥kl 1O NEPEMEHHOM.
75 B3anmMo3ameHseMoCTh pa3IuvyHbIX BUIOB
IIUKIIOB
76 O06paboTKa HaTYpaTBLHBIX YUCEN C
HCIIOJIL30BaHUEM ITUKIIOB
Haxosxienue Bcex mpoCThIX Yncen B
77 3a1aHHOM Janaszone [IpakTudeckas 05
pabora o Teme «PemeHue 3a1a4 '
METOJIOM mepebopar»
78 WNuBapuaHT nukia
79 JlokyMeHTHpOBaHKE IPOTpaMM
80 O06paboTKa TaHHBIX, XPAHAIIUXCS B
(aiimax
81 Pa3Ouenune 3agaun Ha roa3anadu
Hcnonb3oBaHue craHiapTHOM
82 OMOIMOTEKH sI3bIKA ITPOrPAMMHUPOBAHUSI.
[ToaxmroueHne GMOINOTEK MTOITPOrPAMM
CTOPOHHHUX MPOU3BOUTEIICH
83 [Toanporpammsl (poueypsl U
yHKHH)
84 [Toanporpammsl (poueypsl U
yHKHH)
85 [IpakTuueckast paborta o Teme 1
"Pa3paboTka noamporpamm”
86 Pexypcus. PekypcuBHble 00BEKTHI

(dpakransr). PekypcuBHbIE POTIEAYPHI U




¢bynkuuu. Vcrnons30BaHue CTEKa JUIs
opraHusalvi pCKypCHBHBIX BHI3SOBOB

[IpakTuyeckas pabora o Teme

87 "PexypcuBHBIE TOANIPOrpaMMbI"

88 MoaynbHBIM IPUHIMII IOCTPOCHUS
MpOrpaMm

89 UwucieHHbIE METOTbI

90 [IpakTnueckas pabora o treme
«HucnenHoe penieHne ypaBHEHHID)

o1 Hcnonb30BaHuEe TUCKPETU3ALMH B
BBIYHMCITUTEIIBHBIX 33]]a9ax
[IpakTnueckas pabora o treme

92 «[TpubIMKEHHOE BBIYHCIICHHUE JITHH
KpPUBBIX U IUIOIIa e GUryp»

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

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

95 CTPOK: pa30ueHue CTPOKH Ha CJIOBA TI0
MPOOEIbHBIM CUMBOJIAM
ANroput™Mbl 00pabOTKH CUMBOJIBHBIX

96 CTPOK: MTOMCK MOJCTPOKH BHYTPH JTaHHOU

CTPOKH; 3aME€HA HalICHHOU NOACTPOKU
Ha JApYTyI0 CTPOKY




97

[IpakTuyeckas paboTta 1o Teme
"O0OpaboTKa CTPOK C HCIIOJIb30BAHUEM
GyHKIUH cTaHAapTHON OMOTHMOTEKH
sI3pIKa MPOTrpaMMHUpoBaHus"

98

I'eneparus ciioB B 3a7JaHHOM an@aBuTe

99

MaccuBbl 1 IOCIEI0BATEIHHOCTH YHCEIL.
[IpakTnueckas pabora o treme
"3anonHeHue maccupa”

0.5

100

O06001EHHbIE XapaKTEPUCTUKU MaccHBa

101

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

0.5

102

[IpakTueckas padota o teme "Ilouck
MHHUMAJIBHOTO (MaKCUMaJIBHOTO)
3JIEMEHTa B YUCJIOBOM MaccuBe"

103

CopTupoBKa OTHOMEPHOTO MAaCCHBA.
[IpocThie METOABI COPTUPOBKHU.
[IpakTuueckas paborta o Treme
"IIpocTbie METOIBI COPTUPOBKHU MaccuBa'

0.5

104

CoptupoBka cinusHueM. beictpas
COpPTUPOBKA MaccuBa (AJITOPUTM
QuickSort). ITpaktuyeckas pabora 10
teme "beicTpas copTupoBka Mmaccupa'

0.5

105

JIBOMYHBII MOKCK B OTCOPTUPOBAHHOM
MaccuBe. [IpakTuueckas paboTa mo Teme
" JIBOM4YHBIN MOUCK"

0.5

106

JIByMepHbIE MAaCCUBBI (MaTPHUIIbI)




107 AJropuTMBI 00pabOTKH MaTpPHIL 1

108 Pemenue 3a1a4 ananusa JaHHBIX 1

109 CpencTBa TEKCTOBOTO MPOIIECccopa 1

110 KomnbrotepHas BEpcTka TekcTa 1
[IpakTtuyeckas padora o teme "Bépcrka

111 JIOKYMEHTOB C MaTEMaTUYECKUMHU 1 1
¢dbopmynamu"

112 HNHCTpyMEHTBI peLleH3UPOBAHMS 1

113 [IpakTnueckas pabora o Treme 1 1
"MHOroCTpaHW4YHBIE TOKYMEHTHI"
O6maunbie cepuckl. KosmektupHas

114 pabota ¢ mokymeHnTamu. [IpakTuueckast 1 05
paborta no Teme "KonnexkrtuBHas paboTa ¢
JIOKyMEeHTaMu"

115 Anann3 na"usiX. bospinne naHnHbie

116 Marmmunnoe oOydeHue

117 AHanu3 1aHHBIX C TOMOIIbIO 1
AIIEKTPOHHBIX TAOJIHNIL
[IpakTrueckas padora o teme "Ananus

118 JAHHBIX C TIOMOIIBIO AJIEKTPOHHBIX 1 1
Tadauir"
[TocTpoenue rpagukoB GyHKIUH.
[IpakTuueckas pabora o Treme

119 "HarnsgHoe npeacTaBieHue pe3yabTaToB 1 05

CTaTUCTHUYECKOW 0OpabOTKU JaHHBIX B
BHJIE IMAarpaMM CPEICTBAMHU PENAKTOPA
AJIEKTPOHHBIX TabHI"




JIunum tpenna. [Ipaktuueckas paboTa mo

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

121 pabora HOUTGMG "YucneHHoe pelieHue 1 05
YpaBHEHUH ¢ IOMOIIIbIO ToJ00pa
napamerpa"
OnTuMu3anus Kak TOMCK HAMITYYIIero
peleHs B 3aJaHHBIX YCIOBUSX.

122 [IpakTudeckas paboTta 1o Teme 1 0.5
"Perrenne 3a7a4 ONITUMHA3AINHT C
TTOMOTIIBIO IIEKTPOHHBIX TaOIHIT"

123 PesepBHOE Bpems 1

124 PezepBHoe Bpemst 1

125 PesepBHoe Bpemst 1

126 PezepBHoe Bpemst 1

127 PezepBHoe Bpemst 1

128 PezepBHoe Bpemst 1

129 PezepBHoe Bpems 1

130 PezepBHoe Bpemst 1

131 PezepBHOE Bpems 1

132 PezepBHoe Bpems 1

133 PezepBHOE Bpems 1

134 PesepBHOE Bpems 1

135 PesepBHOE Bpems 1

136 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136

21.5




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

KonunuectBo nnpopmanuu

AJ'IFOpI/ITMI)I CcXXaTuia JaHHBIX

Anroputm Xapdmana

[IpakTnueckas pabota no teme "CxaTue
JaHHBIX C ITIOMOIIBIO aJIrTOPUTMa
Xappmana"

Anroputm LZW

A.]'Il"OpI/ITMBI CXKaTus JaHHBIX C IIOTCPAMMU.

[IpakTuueckas padota o teme "Cxxarue

JTaHHBIX ¢ ToTepsiMu (anroputmbl JPEG,
MP3)"

0.5

CKOpOCTB nepeaadn JaHHbIX

[TomexoycTOHYMBBIE KOIbI

[IpakTrueckas padoTa o Teme
"[TomexoycroituuBbie KOAbI"

10

Cuctembl. KOMIIOHEHTBI CHCTEMBI M UX
B3aumo/ieiictBue. CucreMHslil 3 dekT.
VYnpasieHue kak HHPOPMAIUOHHBIN
npouecc. ObpaTHas CBsI3b

11

Mogenu u MOJCIINPOBAHUC

12

I'pader

13

Pemenue 3agau ¢ momorisio rpadoB




14 HepeBbs

15 OCHOBBI TEOPUH UTD
[Ipaktuyeckas padora o teme "[louck

16 BBIAI'PBIIIHON CTPATEruu B UTPE C TOJHOMN
nHpopmanuein”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA

18 [IpakTnueckas pabora o teme "Cpezacraa
HCKYCCTBEHHOT'O MHTEJIeKTa"
dopmanuzanys NOHATHS ATOPUTMA.

19 MamuHa TrrOpHHra Kak yHUBepcaabHas
MOJieJb BerunciieHuil. Tesuc Yépua—
TrroprHra
[IpakTnueckas pabora o treme

20 "CocTaBieHre IPOCTON MPOTPAMMBI IS
MamuHbl Teropunra"

21 Mamuna [Tocra

22 Hopmanshbie anropudmsr MapkoBa
AJITOPUTMHYECKH HEpa3peIIuMble

93 3aJauy. 3a1a4a OCTaHOBA.
HeB03M0XHOCTh aBTOMATUUYECKOM
OTJIAaJIKU IPOrpaMM

24 CnoXHOCTh BBIYUCIEHUI
ITouck MpoCTHIX YKCeN B 3aJJAHHOM

25 JMATIa30HEe C MMOMOIIBIO arOpUTMa
«pemeto JparocheHar

26 [Ipaktnyeckas pabora o teme "[louck

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




27

MHoropa3psaHble Leble YKicia, 3a1a4u
JUTMHHON apu(METHKH

28

[IpakTuyeckas pabora o Teme
"Peanu3zanus BEIUMCICHUN C
MHOTOPA3psIHBIMU YKcaamu"

29

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
oTOOpaXkeHus1). XoII-TaOJIUIIBI.
[TocTpoenne andaBUTHO-4ACTOTHOTO
CIIOBaps JJIs 33/1aHHOTO TEKCTa

30

[IpakTnueckas paborta o treme
"[locTpoenue anpaBUTHO-YACTOTHOTO
cJIoBaps U1 33JJaHHOTO Tekcra'"

31

AHa.]'H/I3 TCKCTA HAa €CCTCCTBCHHOM S3BIKEC.
Brinenenue nmocienoBareiIsHOCTEN IO
mabsiony. PerynspHbie BEIpaKEeHHS.
YacTOTHEIN aHAIIHN3

32

[IpakTuueckas padota o teme "Ananus
TEKCTA Ha €CTECTBEHHOM S3bIKE"

33

Crexu. AHanu3 NpaBUILHOCTH
CKOOOYHOTO BBIPAKEHUS

34

Brruuciienue apugmMeTnyeckoro
BBIPaKCHUS, 3aIIUCAHHOTO B
noctukcHoOU popme

35

[IpakTuyeckas paboTta o Teme
"Bbruncienue apupmMeTndeckoro
BBIPAXKEHUS, 3alIMCAaHHOTO B
noctukcHoi hopme"”




36

Ouepenu. Mcnonp3zoBanue oyepenn Ais
BPEMEHHOTO XpaHEHUs JAHHBIX

37

[IpakTuyeckas pabora o Teme
"Ucnonw3oBanue ouepenn"”

38

[epeBbs. Peannzanus aepeBa ¢ moMOIIbIO
CCBUIOYHBIX CTPYKTYp. [[BOnYHBIE
(6unapueie) nepesbs. [locTpoenue nepena
JUIS 3aJIaHHOTO apu(PMETHYECKOro
BBIPAKCHUA

39

[IpakTnueckas paborta o treme
"Mcnonbs3oBaHue 1€PEBBLEB IS
BBIYHCIIEHUS apU(PMETHUECKUX
BBIpaKeHUI"

40

PexypcuBHBIE alropuT™MBI 00X0/1a JepeBa.
Hcnosib30BaHMEe CTEKA M OYCPEIH TSI
00xo0/a iepena

41

PexypcuBHBIE aropuT™MBI 00X0/1a JIepeBa.
Hcnosib30BaHMEe CTEKA U OYCPETH JIIS
00xo0/1a iepeBa

42

AnroputMmsl Ha rpadax. [ToctpoeHue
MUHHMAaJIbHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBS3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O6xo0x rpada B rimyouny. O6xox rpada B
IUPUHY

44

KonndecTBo pa3nuyHbIX ITyTeN MEXIY
BEPIIMHAMHA OPUEHTUPOBAHHOTO
alMKJINYecKoro rpada




45

Anroputm JlefKcTphl.

46

[IpakTuyeckas paboTta 1o Teme
"Bbruricnenue 1IMHbI KpaT4alero myT
MeXAy BeplIMHaMu rpada (aaroputm
HeiixcTpsr)”

47

Anropurm ®noiaa—Y opiiamuia

48

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

49

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

50

3agauu, perraemMple ¢ TOMOIIBIO
JTUHAMUYECKOTO MPOTPaMMHPOBAHUS
MOJCYET KOJMYECTBA BAPUAHTOB

51

[Ipaktuueckas padota o Teme "Iloacuér
KOJIM4YECTBA BAPHAHTOB C TIOMOIIIBIO
JMHAMHYECKOT0 MporpaMMupoBanus”

52

3a,I[aLII/I, pemacMbI€ C IIOMOIIBIO
JUHAMHWYCCKOI'O ITPOTrpaMMUPOBAHUA:
3aJa4yy OIITUMHU3allUHN

53

[TonsiTHe o mapagurmax
nporpammupoBanus. O030p SI3bIKOB
MPOrPaMMUPOBAHHUS

54

[TonsiTue 06 00BEKTHO-OPHEHTUPOBAHHOM
IPOrpaMMHUPOBAHUU




OObekThI U K1accel. CBOMCTBA U METO/bI

55
00BEKTOB
56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3
[IpakTuyeckas pabora 1o Teme
o7 "Hcnonb30BaHNEe TOTOBBIX KJIACCOB B 1
nporpamme”
58 PazpaboTka nmporpamm Ha OCHOBE
00BEKTHO-OPHEHTHPOBAHHOTO T0JIX0/1a
[Tpaktuueckas padota "Pa3paboTka
59 MPOCTON MPOTPAMMBI C HCIIOJTE30BAaHHEM 1
KJIaccoB"
Wukancynsauus. [Ipaktuueckas padota no
60 teme "Pa3paboTka Kiacca, 0.5
HCTOJIb3YIOLIETO MHKATICYJIAUI0"
61 Hacnenosanue. [Tommmopdusm
62 [IpakTrueckas padoTa o Teme 1
"Pa3paboTka nepapxuu Kiaccon'
Cpenbl OBICTPO¥ pa3pabOTKU MPOTPaMM.
63 [IpoextupoBanue nnTepderica
MOJIL30BATEIS
64 [IpoexTupoBanue uHTEpPEiica
MOJIb30BATEIIS
65 Hcnonbs30BaHUE TOTOBBIX YIIPABIISIEMbIX
AJIEMEHTOB JIJIS TIOCTPOCHUS HHTepdetica
[IpakTryeckas paboTta o Teme
66 "Pa3zpaboTka nporpammsl ¢ rpaduyeckum 1

uHTepgeiicom”




N3yuenue BTOpOro si3bika

o7 MIPOrPaAMMHUPOBAHHS

68 N3yuenue BTOpOro s3bika
MIPOrPAMMHUPOBAHHS

69 Dranbl KOMITBIOTEPHO-MaTEMaTHYECKOTO
MO/ICTTUPOBAHUS
JluckpeTr3anusi Mpu MaTeMaTHIeCKOM

70 MOJCITUPOBAHUHN HETIPEPHIBHBIX
npoueccoB. MoieMpoBaHuE ABUKECHUS

71 [IpakTnueckas pabora o treme 1
"MonenvupoBaHue JBHKEHUS"

MonenrpoBaHue OUOJIOTUYECKUX CUCTEM.

79 [IpakTnueckas paborta o reme 05
"MonaenupoBaHue OMOJIOTHIECKUX '
cuctem"

Marematuueckrue MOJIETH B 5KOHOMUKE.

73 BrruncnauTenbHbIe SKCTIEPUMEHTHI C
MOJENSIMU
BepostHoctHbie Moaenu. [IpakTuyeckas

74 pabora o Teme "MmMuTanmoHHoe 05
MOJENTUPOBAHUE C IOMOIIBI0 METO/1a
Mownrte-Kapio"

75 KommbroTepHoe MoieIMpoBaHuE CUCTEM
yIpaBICHUS

76 O06paboTka pe3ynbTaToOB 3KCIIEPUMEHTA

77 Tabnuunble (pensuuoHHbIE) 6a3bl JaHHBIX

78 [Touck, coptTupoBKa U UILTpAIHS

JIAHHBIX. 3apoChkl Ha BBIOOPKY JaHHBIX.




3anpocsl ¢ napameTpamu. Beruucnsiemblie
I10JI5 B 3aIpocax

[Ipaktuyeckas pabdora o teme "Pabora ¢

79 . .
rOTOBOU 0a30# JaHHBIX"
MuoroTtabnuaHbie 0a3bl JaHHBIX. THITBI

80 cBsizel Mexay Tabnunamu. Baemmuit
Kkimro4. [{emocTHOCTE 0a3bl JTaHHBIX
[IpakTnueckas pabora o treme

81 "Pa3paboTka MHOTOTAOIUIHOMN Oa3bI
TaHHBIX"

82 3anpockl K MHOTOTA0IMYHBIM 0a3zam
TTAHHBIX

83 [IpakTuueckas padoTa o Teme "3ampockl
K MHOTOTA0IM4YHON Oa3e maHHBIX"

84 S3p1k ynpaBienus gaaabiMu SQL
[IpakTrueckas padoTa o Teme

85 "VrpaBneHrue JaHHBIMU C TIOMOITBIO
si3pika SQL"

86 Hepensunonnsie 6a3pl JaHHBIX.
DKCIepTHBIE CUCTEMBI

87 HHTepHeT-IPHIIOKEHUS
[TonsiTue o cepBepHOM M KIIMEHTCKOM

88 qacTax caita. TeXHOIOTHS «KIHEHT —
cepBep», €€ JOCTOMHCTBA U HEOCTATKU

89 OcHogsl si3p1ka HTML

90 [IpakTuueckas paborta o Teme
"Co3iaHne TeKCTOBOW BeO-CTpaHUIbI"

91 OcHogsl si3p1ka HTML




92

OcuoBsl sa361ka HTML

[IpakTuyeckas paboTta 1o Teme
"Co3nanue BeO-CTpaHUIIbl, BKIIOYAOIICH

93 . 1
MYJIbTUMEUIHBIE OOBEKTHI (PUCYHKH,
3BYKOBBIE JaHHbBIC, BUJICO)"
OCHOBBI KacKaTHBIX TaOJIHII CTHIICH
94
(CSS)
[IpakTnueckas pabora o treme
95 "OdopmiteHre CTPaHUIIBI C TTOMOIIIBIO 1
KaCKaIHBIX TaOIuIl cTuieii”
96 Cuenapuu Ha s3bIke JavaScript
97 Cuenapuu Ha si3pike JavaScript
98 ®opmbl Ha BEO-CTpaHUIIE
[IpakTrueckas padoTa o Teme
99 " " 1
O6paboTka nanHbIX hopMm
100 Pa3memenue BeO-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (aiyioB Ha CaiT
Kagpuposanue. McnipaBienue
101 nepcneIETHBLI. I'ucrorpamma. Koppekuust
yYpOBHEH, KOPPEKIUS IIBETA.
ObecuBeunBaHue [IBETHBIX H300paskeHUN
BBo u3zobpakeHuii ¢ UCIOIb30BaHUEM
102 Pa3IUYHBIX HU(POBBIX YCTPOICTB. 0.5
[IpakTuueckas pabora o treme '
"O6paboTka nudppoBeIxX GoTorpaduit”
Perymb. Pabota ¢ oGnactsimu. OUIBTPHI.
103 [IpakTnyeckas padora no teme "Perymib 0.5

uu¢poBeIX GoTorpagpuit”




MHorocioiHbIe H300pakeHusI.

104 TexkcroBble cnon. Macka cnosi. Kanansl.
CoxpaHeHue BbIICTICHHOM 00macTu

105 [IpakTuyeckas pabora o Teme 1
"MHorocioiiHble n300paxenus"
[ToaroToBka WILTIOCTpAIUil 1y1s BEO-

106 caifroB. [IpakTuueckast pabora o Teme 0.5
" AHUMUpPOBaHHbIE U300paXkeHus"

107 Bexropnas rpaduka. Bekropusamus
PacTpPOBBIX U300PAKEHHI

108 [IpakTnueckas pabora o treme 1
"Bekropnas rpaduka"

109 [TpuHIMIIBI TOCTPOCHUS U
peAaKTUPOBaHUS TPEXMEPHBIX MOIeeH
[IpakTrueckas padoTa o Teme

110 "Co3ganue mpoCThIX TPEXMEPHBIX 1
moxaenen"”

111 Cerounbie MOJIe. Matepuasl

112 [IpakTuueckas paborta o treme 1
"CeToyHnie Moaenn"

113 MonennpoBaHue HICTOYHUKOB
ocemeHus. Kamepst

114 [IpakTuueckas paborta o Treme 1
"Pennepunr"

115 AnmutuBHBIE TexHOJOoTHH (3D-
MIPUHTEPHI)

116 [ToHsiTHE O BUPTYaNBHOU pEATbHOCTH U

JIOTIOJTHEHHOM PCAIBHOCTU




117 PesepBHOE Bpems 1
118 PesepBHOE Bpems 1
119 PesepBHOE Bpems 1
120 PesepBHOE Bpems 1
121 PesepBHOE Bpems 1
122 PesepBHOE Bpems 1
123 PesepBHOE Bpems 1
124 PesepBHOE Bpems 1
125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpemst 1
130 PezepBHoe Bpemst 1
131 PesepBHOE Bpemst 1
132 PezepBHoe Bpemst 1
133 PezepBHoe Bpemst 1
134 PezepBHoe Bpemst 1
135 PezepBHoe Bpemst 1
136 PezepBHOoe Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOTPAMME







MPOBEPSIEMBIE HA EI'D 11O HH®OPMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NMpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduero
o0pa3zoBaHus

1.

3namo (nonumams)

1.1

[loHumaHne OCHOBHBIX MPHUHIIUIIOB YCTPOICTBA U (PYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB; TEHIEHIUI
Pa3BUTHSI KOMITBIOTEPHBIX TEXHOJIOTUM; BJIaJICHHME HABBIKAMHU PabOTHI C
OTIEPAllMOHHBIMM CHCTEMaMHU W OCHOBHBIMHM BHJIAaMU IPOrPAMMHOTO
obecrieueHuss Uil pelleHus y4eOHBIX 3agad 1Mo  BbIOpaHHOM

crenraIn3alun

1.2

Hanuuue npencraBienuit o 0a30BbIX NpPUHLMIAX OpraHU3alUMd U

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

ITornmanne OCHOBHBIX IMPUHOUIIOB JUCKPETU3AIUN PA3JIMYHBIX BUI0B

nHpopManuu

1.4

[Tonnmanne 0a30BBIX AJITOPUTMOB OOpPAaOOTKH YHMCIIOBON M TEKCTOBOM
nHbopManuK (3alUCh YHCET B IO3UIIMOHHOW CHUCTEME CYHCIICHHS,
JETTUMOCTB LIEJBIX YMCEIT; HAXOXKACHUE BCEX MPOCTHIX YMCEIT B 3aIaHHOM
nManazoHe; 00paboTKa MHOTOPA3pSIMHBIX LENbIX YHCEN; aHalHu3

CUMBOJIBHBIX CTPOK U JPYTUX), AITOPUTMOB MOUCKA U COPTUPOBKU

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 CTPYKTYpC,

CpeacTBax Co3aHus U pa6OTBI C HUMH

1.7

ITonumanue BO3MOKHOCTEH u OFpaHI/I‘leHI/Iﬁ TEXHOJIOTHI
HCKYCCTBCHHOI'O HMHTCJUICKTA B  Pa3IMYHBbIX 06HaCT${X; HaJIN4uc
HpC,Z[CTaBJ'IeHI/Iﬁ 00 HCIIOJIb30BAaHUU I/IH(1)OpMaI_II/IOHHLIX TEXHOJOTUH B

Pa3IMYHBIX TPO(EeCcCHOHATBHBIX cepax

1.8

Brnanenue TCOPCTUYCCKHUM allllapaToM, IMO3BOJIIOIIUM OCYHICCTBIIATH
IMMPEACTABJICHUEC 3aJaHHOI'O HATYPAJIbHOT'O YHUCJIa B PA3JIMYHBIX CUCTEMAX
CUHCIICHHA, BbIIIOJIHATD Hp606pa30BaHI/I}I JOTHUYCCKHX BLIpa)I(eHHfI,
HCITOJIb3Ys 3aKOHBI anre6pbl JIOTUKH,; ONIPCHACIIATh KpaT‘laﬁHleI IyTh BO
B3BCILICHHOM rpa(be n  KOJIHUYCCTBO HYTeﬁ MCXKAY BCpIIMHAMU

OPUCHTHPOBAHHOT'O AIUKIINICCKOTO rpa(ba




Ymemo

2.1

VYMeHne uCHOIbB30BaTh KOMITBIOTCPHO-MATEMATUICCKUEC MOACIU JIA
aHaJIn3a 0OBEKTOB U MPOIIECCOB: (OPMYTUPOBATH IEJTh MOACTUPOBAHUS,
BBIIIOJIHATE aHAJIMU3 PE3YJIbTATOB, MOJYUYCHHBIX B XO0AC MOJCIUPOBAHMA;
OLCHUBATbL AACKBATHOCTL MOJACINM MOACIUPYECMOMY 06T>GKTY NN
MPOLIECCY; TPEACTABIATH PE3YAbTATHl MOJACIUPOBAHUS B HATISIHOM

BUJIC

2.2

YMmenne kinaccu(UIMpPOBaTh OCHOBHBIC 33/a4d aHAIM3a JaHHBIX
(mporHo3upoBaHue,  KjIaccu(uKanus,  KilacTepusauus,  aHaIu3
OTKJIOHEHUI1); TOHUMATh MOCJIEA0BATENbHOCTh PELICHMS 3a/1a4 aHaIu3a
JAHHBIX: COOP MEPBUYHBIX JIaHHBIX, OYUCTKA U OLIEHKA Ka4eCcTBa JAHHBIX,
BbIOOp M (WIM) TIOCTPOEHHE MOJIENH, MpeoOpa3oBaHUE IAHHBIX,

BHU3yalIn3alud JaHHBIX, HHTCPIIPETAINA PE3YJIbTATOB

2.3

YMenune  ompenensith  MHPOPMAIMOHHBIA  O00BEM  TEKCTOBBIX,
rpadu4ecKuXx W 3BYKOBBIX JAHHBIX TIPH 3aJlaHHBIX TapaMmeTpax
JTUCKpETHU3allui. YMEHHE OIpeAeNsaTh CPEIHIOI CKOPOCTh Iepeaayu
JAHHBIX, OIEHWBATh W3MCHECHHE BPEMEHHU TMepeaadd MpH HU3MEHEHUU

nH(pOpMaLIMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHAaJa CBS3U

2.4

YMeHue cTpouTh KOJ, OOECHeuMBAIONIMNA HAaWMEHBIIYI0O BO3MOXKHYIO

CPEIHION JUTMHY COOOIIEHUS PH U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue HCnosib30BaTh MPU PEUICHUM 3a/1ad CBOMCTBA MO3WIIMOHHOM
3aIUCH YHUCEJ, AITOPUTMBI MIOCTPOCHHS 3alMCH YKCIIa B MO3UIIMOHHON
CHUCTEME CUHUCJICHHS C 3aJIaHHBIM OCHOBAaHWEM U MOCTPOCHUS YHCIIA TI0
CTPOKE, COJepKallled 3aluch ATOrO0 YHCIa B TMO3WIIMOHHON CHCTEME
CUMCIICHHsI C  3aJaHHBIM  OCHOBAaHHMEM; yMEHHUE  BBIMOJIHATH

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

2.6

YMeHue CTpOUTh JIOTHYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOW U
KOHBIOHKTUBHON HOpMalbHBIX (opMax MO 3aJaHHON  Tabmuie
UCTUHHOCTH; UCCIIEJIOBaTb 00JacThb HMCTUHHOCTU BBICKA3bIBaHU,

COACPKAUICTO IICPEMCHHBIC; PCIIATh HECIIOKHBIC JIOTUYCCKNEC YPABHCHUA

2.7

YMeHue pemiath aaropuTMHUYECKHE 3a7ayM, CBSI3aHHBIE C aHAJIM30M
rpadoB (3a7auMl MOCTPOEHHSI ONTUMAIBHOTO MYTH MEX]y BEpIIMHAMU
rpacda, onpeeneHus KOJMYeCcTBa pa3InyHbIX MTyTeH MEXTy BEpLUIMHAMU

OPUCHTHPOBAHHOTO AIUKIINYICCKOTO rpa(pa)

2.8

YMeHHe UCoab30BaTh ACPEBb IIPHU aHAJIN3C U TIOCTPOCHHUU KOJOB U [UIA
IpCACTaBJICHUA apI/I(bMCTI/I‘-ICCKI/IX BBIan(eHHﬁ, npu peIcHUU 3aaayd

IIOHUCKa U COPTUPOBKH; YMCHUC CTPOUTH ACPCBO HIPLI 11O 3aJaHHOMY




QITOPUTMY; pa3padaThiBaTh U 0OOCHOBBIBATH BBIMTPHIIIHYIO CTPATETHIO

UTPBI

2.9

YmMmenue AHAJIIM3UPOBATL AJITOPUTMBI C HCIOJB30BAHUCM TaGHI/IL{
TPAaCCUPOBKHU; ONIPCACIATH 0€e3 KCII0JIb30BaHMS KOMITIBIOTEpA PC3YJIbTAaThl
BBIITIOJIHCHHUA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAIOMUX IUKIIbI, BETBJICHHUA U

MMOoATIpOrpaMMBbl, IPpU 3aaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHue omnpenenarbh CI0KHOCTh H3Y4aeMbIX B Kypce 0a30BBIX
QJIFOPUTMOB (CYyMMHUPOBaHHE 3JIEMEHTOB MacCHBa, COPTUPOBKA MAaCCUBA,
nepeOOpHbIE AJTOPUTMBI, JBOUYHBIM TMOMCK) U NPUBOIUTH MPUMEPHI
HECKOJIbKUX aJIrOPUTMOB pAa3HOM CIOKHOCTH MJIi DPELIEHUs OIJHOU

3aga4du

211

BJ'IaI[eHI/Ie YHI/IBepCEU'IBHBIM A3BIKOM HpOFpaMMI/IpOBaHI/ISI BBICOKOT' O
ypoBHs ([Tackanb, Python, Java, C++, C#), mpeacraBieHusiMu 0 6a30BBIX
TUIMax JaHHbIX U CTPYKTyan JaHHBIX, yMeHI/Ie HCIIOJIB30BAaTh OCHOBHBIC
VIpaBIAOIIAE  KOHCTPYKUMH;  YMEHHE  OCYIIECTBIATH  aHAIU3
MPEeIIOKEHHOW  IPOrpaMMBbl:  ONpEAENsATh  pe3ylbTaThl  pabOTHI
HpOFpaMMBI HpI/I 3aJaHHbBIX UCXOJHBIX JaHHBIX, onpenem{TB, HpI/I KaKHux
WCXOJHBIX JIAHHBIX BO3MOJKHO IIOJYYCHHUE YKA3aHHBIX PE3YJIbTATOB;
BBISBIIATH JIAHHBIC, KOTOpPhIE MOTYT INPUBECTH K OIMHOKe B paboTe
MpOrpaMMbl;  (OPMYJIUPOBATh  MPEIJIOKEHUS 10  YIYUIICHHIO

MPOrPaMMHOTO KOJIa

212

YMeHue peanu3oBbIBaTh Ha BBIOPAHHOM JUII  W3YYEHHUS  SI3bIKE
nporpaMmMupoBaHus Beicokoro yposHs (ITackanb, Python, Java, C++, C#)
TUIIOBBIE QJIITOPUTMBI o0paboTku qucen, YHCIIOBBIX
MOCIIEZIOBATEILHOCTE M MAcCHUBOB: IMPEJICTaBICHHE 4YHUCJIa B BHJIE
Habopa TMPOCTBIX COMHOMKUTENEH; HaX0XJAEHHE MAaKCHUMallbHOM
(MuHUMaNbHO) HKU(PBI HATYPAIIBHOTO YMCIIA, 3aMCAHHOTO B CHUCTEME
CUMCIICHHS C OCHOBaHUEM, He mpeBblmapmuM 10; BbIYHCIECHUE
000OIIEHHBIX XapaKTEPUCTUK DIEMEHTOB MAacCHMBa WM YHCIOBOMN
MOCIIEZI0BATEIHHOCTH (cymMmBlL, MIPOU3BEICHUS CpeIHero
apu(MeTUYeCcKoro, MHHHMAJIBHOTO M MaKCHUMAaJbHOTO 3JEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YAOBIETBOPSIONIUX 33JlaHHOMY YCJIOBHIO);
COPTHPOBKY 3JIEMEHTOB MacCHBa; YMEHHUE MCIOJIb30BaTh B MPOrpaMMax
JAHHBIE PA3JIMYHBIX TUIIOB C YYETOM OrpaHUWYEHHI Ha AMANa30H HX
BO3MOJKHBIX 3HAUEHUW, NPUMEHSTh MPU PELICHUU 33a4 CTPYKTYpPBI
JTaHHBIX (CTIHCKH, CJIOBAapH, CTEKH, OYEpEedH, JAEPEBbs); MPUMEHSTh
CTaHJIapPTHBIE U COOCTBEHHBIE MOAMPOTPAMMEI 17151 00paOOTKH YHCIOBBIX

JaHHBbIX U CUMBOJIBHBIX CTPOK; UCIIOJIB30BATh IIPpU pa3pa60TKe InporpamMmm




OMONMMOTEKH MOIMPOTPaMM; YMEHHE HCIIOJIB30BAaTh CPEJCTBA OTIAIAKH

IIPOrpaMM B CpeJie IPOrpaMMUPOBAHUS

YmMmenue HCIIOJIB30BaTh SJICKTPOHHBIC Ta6JII/ILIBI JJIA aHajim3a,

npecTaBieHuss U 00pabOTKH MaHHBIX (BKJIIOYAs BHIOOP ONTHUMAIBHOTO

2.13 petieHusi, Toa00p JIMHUKM TPEHJA, pelIeHHe 3aJad MPOTHO3UPOBAHUS);
YMEHHME HCIIOJIb30BaTh TaOIWyHble (PENSUUMOHHbIE) Oa3bl JAHHBIX U
CIPaBOYHbBIE CUCTEMBI
YMeHne OpraHu30BBIBATh JUYHOE HWH(MOPMAIMOHHOE MPOCTPAHCTBO C
514 WCIOJIb30BAHUEM  PA3JIMYHBIX  CPEACTB  LU(POBBIX  TEXHOJIOTHUH;

MMOHMMAaHHE BO3MOXHOCTEH IM(PPOBBIX CEPBUCOB T'OCYAAPCTBEHHBIX

ycIyT, IUGPOBBIX 00pa30BaTEILHBIX CEPBUCOB




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

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 [udposast r(paMOTHOCTH

OCHOBHBIE TEHJICHI[MU Pa3BUTHS KOMIILIOTEPHBIX TEXHOJIOTHIA. [TapaiensHbie
11 BBIYHCIICHUS. MHOTOMPOIIECCOPHBIC CHCTEMBI. PaciipenenéHnbie

BBIYUCIIUTENIBHBIE CUCTEMBI 1 00pab0TKa OOJIBIIINX TaHHBIX

[IpyHIMOBI TOCTPOEHUS W anmapaTHblE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
19 CereBbie mporokosibl. Cerp WHrepHer. Anpecauus B cetu VHTepHerT.
[IpoToxoiner creka TCP/IP. Cuctema nomennsix uméH. Pa3znenenne IP-cetn Ha

MOJICETH C IOMOIIILIO0 MACOK ITOACETeH

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

1.3 nMeHoBaHus (ailioB B jonroBpemMeHHoOW mamatd. [1laGnonsl s onucaHus

rpynn (aiaos

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

nH(}OpPMaLIMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHAaJa CBS3U

[udpoBanune ganHbIX. CUMMETpUYHBIC U HecUMMeTpuaHbIe mudpbl. [Hudpor

15 npocroit 3amensl. [Indp Lesaps. [udp Buxenepa. Anropurm muppoBaHus
RSA

Koppl, mo3Bossromye oOHapyKUBaTh M HCIPABIATh OMIMOKH, BO3HHUKAIOIIHME
1.6 npu nepenaue naHHbix. Pacctosnue XsmMmunra. KoaupoBanue ¢ HOBTOpeHHEM

ouroB. Koasr XaMMuHra

2 TeopeTndeckue 0CHOBBI HHPOPMATHKU

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

JepeBa

Teopernueckune MOAXOAbI K OIEHKE KoJuyecTBa HHGopmanuu. EnuHHIBI
99 U3MEPECHHS KoJimyecTBa WHGpopManuu. AJ(aBUTHBIA IMOJIX0J K OICHKE
KoinuecTBa WHGpopManuu. 3akoH aaauTUBHOCTH wuHpopmammu. Dopmyna

Xapriu. Uapopmanus u BepostHocTh. Popmyna lllenHona

CucTtemMbl CUHCJICHMSL. Pa3BépHYTaH 3alluCh MOCIBIX H ,Z[pO6HLIX YyucclI B
MO3UIIMOHHOM CHCTEME CUHCIICHHS. CsoiicTBa MO3UIITMOHHON 3allMCH 4YMCIa:
2.3 KOJIHNYCCTBO I_II/I(I)p B 3allUCH, ITPU3HAK JCJTIUMOCTHU YU CJIa HAa OCHOBAHUC CUCTCMbI

CUHCJICHUA. AJ'IFOpI/ITM nepepoJia MneJjoro 4Yucia un3 P-uuHOM CcHCTEMBI

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




JECSITUUHYI0. AJIFOPUTM IIEPEBOJA LEJIOr0 YHUCla U3 JECITHYHOM CHCTEMBI
cuucineHuss B P-uunyro. IlepeBon koHeuHOU necsTUuHOM Apodbu B P-nunyro.
JIBonyHas, BOCbBMEpUYHas U LIECTHAALATEPUYHAs CUCTEMbl CUMCIICHUS, CBA3b
MEXIy HHMH. ApuMETHUECKHEe Omepalud B MO3HIMOHHBIX CHCTEMax

CUHCJICHUA

2.4

TpouuHass ypaBHOBELNICHHAs CHUCT€Ma CYHUCICHHS. [[BOMYHO-IEeCcATUYHAs

CUCTEMA CUHUCIICHUA

2.5

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

00BEMa TEKCTOBBIX COOOIIIEHIHA

2.6

KomupoBanune  uzoOpakenuit.  OueHka  HMHPOPMaLMOHHOTO  00BEMa
rpaduyuecKkux NaHHBIX MPU 33JaHHBIX pa3pelieHUuH U TIyOMHE KOJWPOBAHUS
usera. L{setoBsie monenu. Koauposanue 3Byka. OueHka HH()OPMALIMOHHOTO
00BéMa 3BYKOBBIX JaHHBIX IIPU 3aJaHHBIX YaCTOTC JUCKPETHU3ALlUN U

Pa3pAIHOCTH KOJAUPOBAHUSA

2.7

Anrebpa noruku. IloHsiTue BbICKa3biBaHMs. Bbicka3bpiBaTenbHbIE (OPMBI
(mpenukatsl). KBaHTOpBI CyllIeCTBOBAHUS M BCEOOIIHOCTH.

Jlornueckue omnepanuu. Tabmuibl UCTUHHOCTH. JIOTHYECKHE BBIPAXKEHUS.
Jlormueckue TOXaectBa. Jlormueckue omepauMd M ONEpalUu  Haj
MHO>KECTBAMHU.

3aKkoHbl anreOpbl JIOTUKHU. OKBHUBAJIEHTHBbIE NpeoOpa3oBaHUsl JIOTHYECKHX
BhIpakeHU. JIornueckue ypaBHEHUS U CUCTEMbl YPaBHEHUH.

Jlormueckue (yHKIUU. 3aBUCUMOCTh KOJMYECTBA BO3MOKHBIX JIOTHUYECKHX
(YHKIHHI OT KOJIMYECTBA apTyMEHTOB.

Kanonunyeckue Gpopmbl TOrHUECKUX BBIPAKECHHIM

2.8

COBepH_IeHHBIe AU3BIOHKTUBHBIC KOHBIOHKTUBHBLIC HOPMAJIbHBIC (bOpMBI,

AJITOPUTMBI UX ITIOCTPOCHUA 110 Ta6J'II/II_Ie HCTHHHOCTHU

2.9

Jlorndeckue »SIEeMEHTBI B COCTaBE KOMIIBIOTEPA. TpI/Irrep. CYMMaTOp.
MHOFOpﬂSpﬂ,Z[HLIfI CyMMarop. HOCTpOGHI/Ie CXCM Ha JOTHYCCKHX OJICMCHTAxX I10
3aIaHHOMY JIOTUYCECKOMY BBIPAKCHUIO. 3anuce JIOTHYECKOro BbIPaXXCHHA 110

JIOTHYECKOM cXeMe

2.10

Mogenun u MOJCIINPOBAHUC. HCJ'II/I MOACIINPOBAHUA. A,Z[eKBaTHOCTL MOACIHN
MOJCIINPYECMOMY O6’beKTy HJIU TIPpOLECCY. d)opManmauHs[ MPUKJIAAHBIX 3a1a4.
Hpe,Z[CTaBJ'IeHI/Ie pe3yiIbTaTOB MOJICIUPOBAHUA B BHUIC, y,[[O6HOM JJIsL
BOCIIpUATHUA YCIIOBCKOM. Fpa(bnqecxoe NpEACTAaBIICHUEC JaHHBIX (CXeMLI,

TaOIMIIbI, TpaduKn).
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Hpe)lCTaBJ'IeHI/Ie LOCJIBIX YHUCCI B MMaMATU KOMIIBIOTEpPA. Or PAHUYICHHOCTD

Auara3oHa 4YuCelI IMpU OrpaHUYCHUN KOJHUYCCTBA pa3psAH0B. HepeHOHHeHI/IC




paspsaHOW ceTkd. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT.
JIBOMYHBII JTONTOJTHUTEIBHBIA KOJI OTPULIATEIIBHBIX YUCE.

[TobuTtoBble Jnormueckue omnepauuu. Jlormueckuii, apudpmernyeckuii u
nukinueckuit casuru. llludpoBanme ¢ mnomMomplo MOOMTOBOM omEparuu

«uckimouaromee MJI»

2.12

[IpencraBieHue BELIECTBEHHBIX YUCEI B IAMATH KOMITbIOTEpA. 3Hayallas 4yacTb
U TOpsioK ymcna. /lmama3oH 3HAUYeHWH BemeCTBEHHBIX uumcelsl. [Ipobrembl
XpaHEHHMs BEIIECTBEHHBIX YMCEJ, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
pa3psAnoB. BeInosHeHNEe onepanuii ¢ BEIIECTBEHHbIMM YMCIAMH, HAKOIUICHUE

OILINOOK IIPpH BBIYUCIICHUAX

2.13

I'padbr. OcHoBHble noHsATHS. Bunel rpados. Onucanue rpadoB ¢ MoMoIIbIO
MaTpUIl CMEKHOCTH, BECOBBIX MATPHI], CIUCKOB CMEXHOCTH. PerieHne
AITOPUTMUYECKUX 3aJlad, CBS3aHHBIX C aHaiaM3oM TpadoB (TocTpoeHHE
ONTUMAIILHOTO IIyTH MEXIy BepUIMHAMHU rpada, OmpeAeseHHe KOIHYecTBa

Pa3IMIHBIX HYTeﬁ MCXKIY BEpHIMHAMHW OPUCHTUPOBAHHOI'O AIUKIMYECKOI'O

rpada)

2.14

HepeBwsa. bunapuoe naepeBo. [lepeBbs mowmcka. CrmocoObsl 00xoma Jepena.
[IpencraBnenune aprudmMeTHUECKUX BRIpAXKCHUI B BUJIE AepeBa. Vcnoyib3oBanue

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

2.15

JluckpeTHbIe UTPHI IBYX UTPOKOB ¢ TIOJIHOM nH(popmanuei. [loctpoerue nepesa
nepedbopa BapHaHTOB, OIMKMCAHUE CTPATETMH WIPbl B TaOIMYHOW (opme.

Boiurpeliiabie 1 TPOUTPHIIIHBIE TO3UIUU. BHIUTpHINIHBIE CTpaTETul

2.16

CpenctBa  HCKYCCTBEHHOTO — MHTEJUIEKTa. MoeHTUUKAUs U MOUCK
n300pakeHuit, pacro3HaBanue aull. Vcrnonb3oBaHue METOI0B UCKYCCTBEHHOTO
UHTEIJIeKTa B o0yyaromux  cucremax. lcronb3oBaHHe  METOJIOB
HCKYCCTBEHHOT'O0 MHTEJUIEKTa B poOoToTeXHHKe. VIHTepHEeT Bemieil. Heiiponusie

CCTU

ANTOPUTMBI ¥ IPOTrPAMMHPOBAHHE

3.1

(DOpMaJ'II/ISaI_[I/IH IIOHATHA aJITOPUTMA. Mammuna TBIOpI/IHra KaK YHUBEpCaJIbHas

MO/JI€b BBIUMCIICHUN

3.2

OneHka CIOXHOCTH BbIYMCICHUH. Bpems pa®oTel u 00BEM HCIONB3yeMO
namsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOOHBIX JaHHbIX. OleHka
ACUMITOTUYECKON CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI NOJMHOMMAIBHOU
cioxxHoctu. [lepeGopHble anroput™mbl. Ilpumepsl pazIUUHBIX ANTOPUTMOB

peUICHUA OJIHOM 3aiauu, KOTOPbIC UMCIOT PA3JIMYHYIO CJIOKHOCTDb




3.3

OmnpeneneHne BO3MOXKHBIX PE3yJIbTaTOB PA0OTHI MPOCTEHUIIUX aITOPUTMOB
YNPABJICHUS UCIOJHUTENISMU U BBIYUCIUTENbHBIX arOpUTMOB. OrpeneneHue

HCXOJHBIX JaHHBIX, IPY KOTOPBIX AJITOPUTM MOJKET J1aTh TPEOYEMBbIN Pe3ynbTaT

3.4

AnropuT™Mbl 00paOOTKH HATYpalIbHBIX YHWCEN, 3alMCAaHHBIX B MO3MIIMOHHBIX
CHCTeMaxX CYMCIICHUS: pa30MeHHe 3amucu 4YWclia Ha OTAeNbHbIE HUQPHI,
HAXOXXJCHWE CYMMBl W TIpou3BeneHHs Hu(dp, HAXOXKICHHWE MaKCHMAaJbHOMN
(MuHUMaNBHO) LUQPBHIL.

[IpencraBnenue yuciaa B BHUJIE HaOOpa MPOCTHIX COMHOMKUTENEH. AJNTOpPUTM
ObICTPOrO BO3BEACHHUA B creneHb. [loMCK MNpOCTBIX YHCENl B 3aJaHHOM

JTMATNIa30HEe C MMOMOIIBIO AITOPUTMA «PEIIeTo JpaTocheHa

3.5

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

3.6

SAzpik nporpammupoBanus (ITackans, Python, Java, C++, C#). Tunsl ganHbIX:
LIEJIOYUCIIEHHbIE, BEIIECTBEHHbIE, CHUMBOJIbHbBIE, JOTHYecKkue. BeTBieHwus.
Crnoxwnble ycioBus. Llukisl ¢ ycnoBueM. LIMKIBI IO MEpEMEHHOM.

OO6paboTka JaHHBIX, XpaHamuxcs B (ainax. TekcToBble U TBOUYHBIE (DANIIBI.
QailioBblie nepeMeHHbIe ((ailioBele ykazaTenu). Urenue u3 aiina. 3anuch B
(aiin.

Pa3ouenue 3amaun Ha moa3anaqu. [loamporpammel (mporieAypsl U QYHKIIUH).

Hcnonb3oBanue ctaHaapTHON OMOIMOTEKHU A3bIKA IPOTrPAMMUPOBAHUS

3.7

Pexypcus. PexkypcuBHbie npornieaypbl u pyHKiuu. Vcrmonp3oBaHue cTeka s

OpraHu3alul PEKyPCUBHBIX BHI30BOB

3.8

Yucnenusie MeToil. TouHOE U MPUOIMHKEHHOE pelieHus 3aaadu. YucienHoe
pelieHre ypaBHEHUH C MOMOIIbI0 mojdopa mnapamerpa. UncieHHbIE METOIbI
pelieHus ypaBHEHHMiIl: MeTon mepedopa, METOJ MOJIOBUHHOTO JEJICHUS.
[TpubmmkEHHOE BHIYUCIICHUE JJIUH KpUBBIX. Bhruncnenue miuomanei ¢uryp c
MOMOIUIBIO YHUCICHHBIX METOJIOB (METOJI MPSMOYTOJILHIUKOB, METO/I Tpareuil).
[Touck makcumyma (MUHHMYMa) (YHKIUU OJHOM TMEPEMEHHOW METOJI0M

ITIOJIOBHMHHOI'O ACJICHUA

3.9

O0OpaboTka  CHMBOJIBHBIX  JaHHBIX.  BcTpoeHHble  (QyHKIMH  S3bIKa
OpOrpaMMHUPOBAaHUS A  OOpaOOTKH CHUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA MOSBJICHUI CHMBOJIA B
CTpOKe, pa30MeHHe CTPOKHM Ha CJIOBa MO MNpPOOENbHBIM CHMBOJIAM, IMOMCK
NOJICTPOKH BHYTPU JaHHOM CTPOKH, 3aME€Ha HalIEHHOM NOJCTPOKU Ha JPYTyIO
cTpoky. I'eHepauus Bcex cJIOB B HEKOTOPOM aj(aBHUTE, YAOBIETBOPSIOLIUX
3aJaHHbIM orpaHndeHusM. [IpeoOpa3oBaHue yKciaa B CUMBOJIBHYIO CTPOKY M

o0partHO

3.10

MaccuBel M TIOCIEAOBATEIBHOCTH 4YHCEI. BrluucieHwe 0606I_l_léHHLIX

XApPaKTCPUCTUK DJJICMCHTOB MaACCUBA HIIU YHCIOBOM IIOCIIEA0BATEIILHOCTU




(CcyMMBI, TpOW3BENEHHs, CPEOHEro apu(pMETHYeCKOT0, MHHUMAIBHOTO U
MaKCHUMAJIbHOTO 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOLIUX
3aJlaHHOMY YCJIOBHUIO). JIMHEWHBIN NMOMCK 3aJaHHOTO 3HAYEHUS B MACCHUBE.
ANTOpUTMBI pabOTHI C AIIEMEHTaMH MAacCHBa C OJHOKPATHBIM IMPOCMOTPOM
maccuBa. CopTupoBka oJHOMEpHOro mMaccuBa. [IpocTbie METOABI COPTUPOBKU
(MeTton my3blpbka, MeTOJ BbIOOpa, copTUpoBKa BcTaBkaMu). CopTHpOBKa
ciusiaueM. beictpas coptupoBka maccuBa (amroputMm QuickSort). JIBondnbIi

IIOMCK B OTCOPTUPOBAHHOM MAaCCUBE

3.11

JIBymMepHBIE MaccuBBbl (MaTpulibl). AJTOPUTMBI O00paOOTKH JIBYMEPHBIX
MacCHBOB: 3allOJJHEHHE JABYMEPHOTO YHMCIOBOTO MacCHBa IO 3aJaHHBIM
MpaBUJIaM, MOMCK AJIEMEHTA B JBYMEPHOM MAacCHBE, BBIYMCIEHHUE MaKCUMyMa
(MUHMMYMa) U CyMMBI 3JIEMEHTOB IByMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK U

CTOJIOLIOB IByMEPHOTO MacCHBa

3.12

CnoBapu  (accoumaTHUBHBIE  MAacCUBBI, OTOOpa)keHHs).  XAII-TaOIHIIBI.

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

3.13

Crexku. AHanmM3 NPaBUIBHOCTH CKOOOYHOIO BbIpaKeHUs. Bpluncienue
apu(PMeTUYECKOTO BRIPAKEHHUS, 3aIIUCAHHOTO B MOCT(PUKCHON hopme.

Ouepenu. Mcrionp3oBanne odepeiu ik BpeMEHHOTO XpaHEHUs TaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHne MUHUMAIBHOTO OCTOBHOTO JepeBa
B3BELICHHOTO CBSI3HOTO HEOPUEHTUPOBAHHOTO Irpada. KomndyecTBo paznuyHbIX
nyTed MeXIy BepIIMHAMU OPUEHTHUPOBAHHOTO ALMKINYECKOro rpada.

Anroput™m J{elKCTphI

3.15

JepeBbsi. Peanmzanust nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBOMuHBIC
(6unapubie) nepeBbs. [locTpoeHue aepeBa s 3aaHHOTO apU(PMETHIECKOTO
BhIpaXeHUs. PekypcrBHBIE aaropuTMbl 00x0/a aepeBa. Mcmonbp3oBanue cTeka

U ouepeau s 00xo/1a aepeBa

3.16

I[I/IHaMI/I‘IeCKOG IporpaMMHupOBaHUEC KaK MCTOJ PCIICHUA 3aaa4 ¢ COXPAHCHUEM
IMPOMEIKYTOUYHBIX pPE3yJIbTATOB. 38.,[[8.‘{1/1, peuracMbIC C IIOMOIIBIO
AAHAMHWYCCKOI'0 IMPOrpaMMHUPOBAaHUsI: BBIYUCIICHUC PCKYPCUBHBIX (bYHKHHﬁ,

MOJCYET KOJIMUECTBA BapHaHTOB, 3a/la4X OIITUMHU3AlIUN

3.17

[Tonsitne 00 0OBEKTHO-OPUEHTHPOBAHHOM MporpaMMupoBaHud. OOBEKTHI U
kiaccel. CBOMCTBA U METOIbI 00bEeKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAIIN3.
Pa3paboTka mporpamMmm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO TOJIXOJA.

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

WHpopmaliioHHbIE TEXHOJIOTUU

4.1

Ananuz JaHHBIX. OcHoBHBIC 3alayi aHaJIM3a JAaHHBIX: IMPOTHO3UPOBAHUC,

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




pelIeHns 3a/1a4 aHaJIu3a JAHHBIX: cOOp MEPBUYHBIX JaHHBIX, OYMCTKA U OLICHKA
KadyecTBa JAaHHBIX, BBHIOOp W (WJIM) TOCTPOCHHE MOJIENU, MpeoOpazoBaHUE
JAHHBIX, BU3YyaJIM3allMsl JaHHBIX, HHTEPIIpETalus pe3yabTaToB. [IporpaMMHble
cpenctBa U MHTEpHET-CEpBUCH UIsi 0OpaObOTKH M TPEICTABICHUS JAHHBIX.

bosnbmue nannsie. MammaHoe 00ydeHue

4.2

AHanu3 JaHHBIX C MOMOILBIO 3JIEKTPOHHBIX Tabaul. Beruucienue cymmsbl,
cpemHero  apuMeTHYecKoro, HauOOJbIIETO (HAMMEHBIIET0) 3HAYCHUS
quana3oHa. Beruncienue kospuuueHTa KOppemsluMM ABYX PsSJOB JaHHbBIX.
[TocTpoenue cronbuaThIX, JUHEHYATHIX U KpYroBbiX auarpamm. [loctpoenue
rpadukoB  Qynkumii. Ilombop  nMHWUM  TpeHIa,  pelIeHWe  3aaad
MPOrHO3upoBaHus. PeleHne 3agay ONTUMHU3ALUU C MMOMOUIBIO 3JIEKTPOHHBIX

TaOIHUIL

4.3

Jluckpern3anusi TP MaTeMAaTHYECKOM  MOJICIIMPOBAHUM — HETPEPBIBHBIX
npoueccoB. MojenupoBanue ABWXeHUA. MojenupoBaHue OUOJIOTHYECKUX
CUCTeM. MareMaTU4ecKiue MOJICIM B OSKOHOMHKE. BBIYHCIUTETbHBIC
SKCIEpUMEHTHI ¢ MojensaMu. OOpaboTka pe3yabTaToB dKclepuMeHTa. Meroa
HauMEHbIINX KBaJpaToB. OIlIEHKa YHUCIOBBIX MapaMETPOB MOJIEIUPYEMbIX
00BEKTOB U TMpolieccoB. BoccTaHoBieHHE 3aBUCMMOCTEM MO pe3yiabTaTam

IKCTIEPUMEHTA

4.4

BeposiTHoCcTHBIE — MOzENH. Meroast  MonTte-Kapio. NMmurtanimonHoe

MozenupoBanue. CUCTEMbl MaCCOBOTO OOCITYKMBaHUS

4.5

Tabmuunbie (pensiuoHHBIC) 0a3bl JaHHBIX. Tabmuila — TpencTaBlIeHUE
cBeneHuii 00 omHOTUIHBEIX 00bekTaX. Iloine, 3anuck. Kimrou Tadaunel. Padora ¢
roTOBOM 0a30#l JaHHBIX. 3amojiHeHHWe O0a3bl JaHHBIX. [lOMCK, COPTHpPOBKA H
(buIbTpaIUs JaHHBIX. 3alIPOChl Ha BEIOOPKY JIAaHHBIX. 3aIIPOCHI ¢ TapaMeTPaMH.
BerurcisieMbie 1MoJist B 3ampocax.

MHororabnuunble 0a3bl JaHHBIX. TUIIBI CBsI3ei Mexay Tabiuiamu. BHenHui
ko4, [lenmoctHocTs 0a3bl JaHHBIX. 3ampockl K MHOTOTAOIMYHBIM 0Oa3am

JaHHBIX

4.6

TekcroBbiii mpoueccop. CpencTtBa MOUCKAa M aBTO3aMEHbI B TEKCTOBOM
npoueccope.  CTpyKTypUpOBAaHHBIE  TEKCTOBBbIE  JOKYMEHThl.  CHOCKH,
ornaBneHue. llpaBuna  UUTUPOBAHMS  HCTOYHMKOB U OQOpPMIICHHUS

O6ubmorpagpuUecKnx CChlIOK




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






