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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHusd pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3yJibTaTam
OCBOCHHUS OCHOBHOM  00pa3oBaTeNbHOW  MPOrpaMMbl  CpPEIHEro  OOIIeTo
oOpazoBanus, npejacrasieHHbix B ®I'OC COO, a takxke ¢denepanbHoil padoyeit
POrpaMMbl BOCITUTAHHSL.

[Iporpamma mo nHpopMaTuke 1a&T MpeICTaBICHUE O LENsIX, 00IIel cTpaTernu
00y4YeHUs1, BOCTIUTAHUS U PA3BUTHS 00YJAIOIINXCS CPEICTBAMHU YIeOHOTO TIpeMeTa
«Mudopmaruka» Ha yrayOnEéHHOM YpOBHE, YCTaHaBIMBAeT 00s3aTelbHOE
peMETHOE COIepKaHKe, TPEAYCMaTPHUBAET €r0 CTPYKTYPHUPOBAaHUE 110 pa3/enam
U TeMaM Kypca, OmpeersieT paclpeneleHle ero mo kiaccam (TogaM U3ydeHust),
naéT MPUMEpPHOE paclpelielieHne y4eOHBIX YacoB MO TEMaTHYECKHM pasleiam
Kypca M PEKOMEHIyeMylo (MPUMEPHYIO) IOCIIEIOBATEIIBHOCTh WX H3YYCHHS C
y4€TOM MEXNPEIMETHBIX ¥ BHYTPHUIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTO
npoIriecca, BO3PacTHBIX 0COOCHHOCTEH 00yUaromXxcsl.

[Tporpamma mo nHPOpPMATHKE OTIPEAEIAET KOJIUISCTBCHHBIE U KAUYSCCTBCHHBIE
XapaKTEePUCTUKH y9eOHOTo MaTepuaia Uil KaKIoro Tofa U3y4eHUs, B TOM YHCIIe
IUI COAEPkKATEIbHOIO HAIMOJHEHUS Pa3HOr0 BHUJA KOHTPOJIA (IIPOMEXYTOUHOM
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX HPOBEPOYHBIX pabor,
rocyJIapcTBEHHON UTOroBoi atrecranun). [IporpamMmma no nadopmaruke sBiaseTcs
OCHOBOWM Il COCTaBJIEHUS AaBTOPCKUX YYEOHBIX NporpaMM U Y4eOHUKOB,
HOYPOYHOI'O IUIAaHWPOBAHUS Kypca YUUTEJIEM.

Nudopmatuka B cpenrem obiieM oO0pa30BaHUN OTPAXKACT:

CYUIHOCTh HMH(OpPMAaTUKM KaK HayyHOW JUCUMIUIMHBI, H3ydarouei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTHU aBTOMAaTU3alUU UH(POPMAIIMOHHBIX
IPOIIECCOB B PA3IUYHBIX CUCTEMAX;

OCHOBHBIC ~ 00JaCTH  TpPUMEHEHHUS  WHPOPMATHKH, TPEXKAE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXJIUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W MHGOPMALMOHHOMN
JesITeIbHOCTH.

Kypc nnpopmatuku 1jist ypoBHS CpelHEro oo1ero o0pa3oBaHUs SIBIISETCS
3aBEpIIAIOIIMM 3TAallOM HENPEpPBHIBHON MOATOTOBKM OOyYaromuxcs B 00JacTH
uHGOPMATUKN U HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TE€XHOJIOTHM, OMUpPaeTcs
Ha CoJlep)KaHue Kypca MH(OPMATHKHU YPOBHS OCHOBHOTO 00IIero oopa3oBaHUs U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  WH(OPMALMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH, AAa€T TEOPETUYECKOE OCMBICICHHE, MHTEPHpPETalio U 0000IIeHne
3TOTO OTIBITA.

Pesynbpratel  yriyOnéHHOro  ypoBHA ~HM3y4YeHHMs y4eOHOro ImpenmMera
«Uudopmaruka» OpHUEHTHPOBAHBI HA TMOJYyYEeHHE KOMIIETEHTHOCTEH IS



nocjieaywmeil npopeccuoHaIbHOM JIESITEIbHOCTH Kak B paMKaxX JaHHOU
MpeAMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsax. OHU BKIIOYAIOT B ceOsI:

OBJIQJICHUE KJIIOYEBBIMH TOHATHSIMU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTpPOUTCSI JaHHAs MpeaAMeTHas 0O0JacTh, Paclo3HABaHUE COOTBETCTBYIOLIUX UM
MIPU3HAKOB M B3aUMOCBS3EM, CIIOCOOHOCTh JIEMOHCTPUPOBATH PA3TMYHBIC TOIXOIbI
K U3YUYEHUIO SIBJICHUM, XapaKTEPHBIX JJI1 U3y4aeMOU MpeIMeTHOIN 001acTy;

yMEHUE pelllaTh THUIIOBbIE TNPAKTUYECKHE U TEOPETUYECKHUE 3aJlauu,
XapakTepHbIE JJISI MCIOJIb30BAaHUS METOAOB M HWHCTPYMEHTapusi JaHHOU
peAMETHOM 00J1acTH;

HaJU4Me MPEJCTABICHUNA O JaHHOW TpeaMETHOM 00JIacTU Kak IeJIOCTHOU
TeopuH (COBOKYITHOCTU TEOPHUIi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJIACTIMU
3HaHUMU.

B pamkax yrinyOnéHHOro ypoBHSI u3yudeHus HHGOPMATUKH OOeCcreurnBaeTCs
IieJIeHaIIpaBIeHHasl TTOATOTOBKA OOYYarIIUXCs K MPOJOHKEHUI0 00pa3oBaHUs B
opraHu3ainusax  MOpodecCHuoHaNbHOTO  O0pa3oBaHUS MO  CIHEHHAIBHOCTAM,
HEMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITM(MPOBBIMU  TEXHOJOTUSIMHU, TaKUM Kak
mporpaMMHas WHXXeHepus, HHGOpMaIlMOHHass 0e€30MacHOCTh, MH(POPMAITMOHHBIC
CUCTEMBl M TEXHOJIOTMH, MOOWJIBHBIE CHUCTEMBbI M C€TU, OOJbIINE JaHHBIC U
MalMHHOEe OOydYeHHe, MPOMBIIUICHHBIA WHTEPHET BeIleH, HCKYCCTBEHHBIH
UHTEIJIEKT, TEXHOJOTUU OEeCrnpoBOJHON CBSI3M, pPOOOTOTEXHWKA, KBAHTOBBIC
TE€XHOJIOTUHU, CHUCTEMbI PACIpPEIEIEHHOIO PEecTpa, TEXHOJOTHH BUPTYaJIbHOU M
JOTIOJTHEHHOW PeaIbHOCTEN.

OcHoBHast 1enb u3ydeHus: ydyebHoro mnpeamera «UHdopmatuka» Ha
yrayoJIéHHOM ypOBHE CpeIHEero oOmero oOpa3oBaHus — oOOecleueHHe
JaNbHEHUIIEro pa3BUTHS MHGOPMAIMOHHBIX KOMIIETCHIIMM 0O0y4aromerocs, €ro
TOTOBHOCTH K >KM3HH B YCIIOBUSAX Pa3BUBAIOIIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
U BO3pacTarollell KOHKYPEHIIMM Ha PBIHKE TpyJa. B cBs3M ¢ 3TUM H3ydeHUE
undopmatuku B 10—11 kitaccax 70mKHO 00€CTIEUNTD:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOTO Ha IMOHUMAHUU POJH
uHhopMaTHKY, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTUNA B
COBpPEMEHHOM OOIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJTOPUTMHUYECKOTO MBIIIICHUS;

c(hOpMHPOBAHHOCTh YMEHUW pa3nuuaTh (AKTBI W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HMX CBSI3b C KPUTEPUSIMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA JOCTOBEPHOCTH U
00001maTe nHHOPMAITHIO;

c(hOpPMHPOBAHHOCTh  TMPEACTABICHUH O  BIUSHUU  WHPOPMAIMOHHBIX
TEXHOJIOTUWA Ha JKU3Hb 4YeJOBEKa B OOIIECTBE, IMOHMMAHHE COILMAIbHOTO,
SKOHOMUYECKOTO, MOJIUTHYECKOTr0, KYJIbTYPHOrO, HOPUAUYECKOr0, MPHUPOIHOTO,



SPrOHOMHYECKOI0,  MEOUUUHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHA;

MPUHATHE MPABOBBIX U 3TUYECKUX ACIIEKTOB MH(POPMALMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJIICUEHHBIX B CO3/IaHUE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue UH(OpMaIIIH;

CO37aHUE YCIIOBUW MJi Pa3BUTHUSl HABBIKOB Y4eOHOM, MPOEKTHOM, HAay4HO-
MCCJIEeI0BATENCKOM M TBOPYECKOM NEATENbHOCTH, MOTHMBALMU OOYyYaroIIMXca K
CaMOPa3BUTHIO.

B conepxxanuu ydeOHoro mpeamera «MHdopmaTuka» BbIIEISIOTCS YEThIpe
TEMAaTUYECKUX pa3aea.

Paznen «Illu¢gpoBass rpaMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOKCTBA
KOMIIBIOTEPOB U JIPYTUX 3JEMEHTOB IM(GPOBOrO0  OKPYKEHHUSA, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCTIOIB30BAHUIO CPEJICTB ONEPALIMOHHON CUCTEMBI, padboTe B
cetu HWHTEpHET W HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMHPOPMALMOHHOM
0€30MacHOCTH.

Paznen «Teopernueckue OCHOBBI HH(OPMATHKH» BKJIIOYaeT B ceOs
NOHSITUMHBIA amnmapaT WHOOPMATHKH, BOIPOCH KOJUPOBAaHHS WHGOpMAIINH,
u3MepeHuss MHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alNreOpbl JOTHUKUA H
KOMIIBIOTEPHOI'O MOJEIUPOBAHUS.

Pa3nen «AJropurMbl M NPOrpaMMHMpPOBAaHHE) HAIPABICH HAa Pa3BUTHUE
QJITOPUTMHUYECKOTO MBILIUIEHHUS, Pa3pabOTKy aIrOpUTMOB U OLEHKY UX CI0XKHOCTH,
(opMupOBaHUE HABBIKOB peajH3allMy MPOrpaMM Ha SI3bIKaX MPOrpaMMHUpPOBaHUs
BBICOKOI'O YPOBHSI.

Paznen  «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIpPOCAM
OpUMEHEHUs] HMH(OPMALMOHHBIX TEXHOJOTUH, pPEaTu30BaHHBIX B MPUKIATHBIX
IIPOrPaMMHBIX IPOAYKTaX U UHTEPHET-CEPBHUCAX, B TOM YMUCIIE B 3aJa4ax aHAJINA3a
JaHHBIX, MCIIOJIB30BAHUIO 0a3 JAHHBIX M AJIEKTPOHHBIX TAOIMIl U1 pPELICHUS
IIPUKJIAIHBIX 3a]a4.

B npusenénnom nanee copepxanuu ydeOHoro npeamera «Mupopmatuka
KYPCHBOM BBIJICJIEHBI JOMIOJIHUTEIBHBIE TEMbI, KOTOPBIE HE BXOJAT B 0053aTEIbHYIO
nporpaMmy OOYy4YeHHs, HO MOTYT OBITh MPENJIOKEHBI Ui U3YUYEHHs] OTAEIbHBIM
MOTHBHMPOBAHHBIM U CIIOCOOHBIM 00Y4arOIIUMCH.

VYrnyOn€HHbIl ypOBeHb H3yueHUS HWH(POPMATUKH pEKOMEHAYEeTCS MJis
TEXHOJOTMYECKOTO  NpO(WIsA, OpPHUEHTHPOBAHHOTO HAa  HWHXKEHEPHYIO U
UHPOPMAITMOHHYIO CQEepbl NEATEIbHOCTH. YTIIyONEHHBIH YPOBEHb HW3YUYCHHUS
nHPOPMATHKN OOECIeUnBaET: MOATOTOBKY OOYyYalOIINXCs, OPHEHTUPOBAHHBIX Ha
CHEMATBbHOCTH B 00JaCTH HMH(POPMAIMOHHBIX TEXHOJOTMH M HH)KEHEPHbIC
CIICHHAJIBHOCTH, Y4YacTHE B INPOEKTHOM M HCCIEIOBATEIBCKON IESITENBHOCTH,
CBA3aHHOW C COBPEMEHHBIMM HANPAaBICHUAMH OTpacid HHPOPMALUOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, MMOATOTOBKY K YJaCTHIO B OJIMMITHAIaX U Claye
EnuHOro rocymapcTBEHHOTO dK3aMeHa 1o HH(popMaTHKe.

[TocemoBaTeMbHOCTh M3YYCHHUS TEM B Mpejeiax OJHOTO Toja OO0ydeHHUS
MOXXET OBITh HM3MEHEHA [0 YCMOTPCHHIO YYHTENs TpPHU TIOATOTOBKE pabodeit
MIPOrPaMMBI U TTIOYPOYHOTO TIJIAHUPOBAHHSI.

OO611ee yKciio YacoB, PEKOMEHAOBAHHBIX JUIsl U3yYEHUsI HTHPOPMATUKHU — 272
yaca: B 10 xkmacce — 136 yacoB (4 yaca B Hezenmo), B 11 kimacce — 136 gacoB (4 yaca
B HEJEIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpebGoBanust TEXHUKHU 0€30MIaCHOCTH U TUTUEHBI PU pabOTe ¢ KOMIIbIOTEpaMU
U IPYTUMU KOMIOHEHTAMU IIU(PPOBOTO OKPYKEHUS.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBIMIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsI W JIOJTOBpeMeHHas mnamaTtb. OOMEH JaHHBIMH C
noMouIbio KH. KOHTposuiepbl BHENTHUX YCTPOUCTB. [IpsAMOil JOCTYIT K TAMSITH.

OcHOBHBIE TEHACHUUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHUH.
[TapannenbHbie BIUUCICHUA. MHOTOMPOLECCOPHBIE CUCTEMBI. CYNIEepKOMITBIOTEPHI.
Pacnpenenénnple BBIYMCIUTEIBHBIE CUCTEMBl W 00paboTka OOJBIIUX JIaHHBIX.
MoO6unbpHBIE TUPPOBBIE YCTPOMCTBA M UX POJh B KOMMYHHUKalUsIX. BcTpoeHHbIe
KOMITbIOTE€Phl. MUKPOKOHTpOJIIEphl. POOOTH3MPOBaHHBIE TPOU3BOICTBA.

[IporpamMmmHoe obecrieueHrne KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Bubl
IpOrpaMMHOIr0 oOecredeHus W UX HazHaueHue. OCOOEHHOCTH MPOTrPaMMHOTO
oOecrieueHusi MOOWJIBHBIX yCTpoicTB. IlapamienbHoe mporpaMMHpOBaHUE.
CucremHoe mnporpamMmmHoe obecrneueHue. OnepallOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTporcTB. HMHCTaIsIuust W JIEUMHCTAUISALMSA  MPOrPAMMHOTO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelieHusT U UMEHOBaHMs (aijioB B
noyiroBpeMeHHo rmamsaTu. [11abmoHs! 11 onucaHus rpyin Gaiios.

[Iporpammuoe obecnieuenue. JluneH3npoBanue MpPOrpaMMHOTO 0OECTICUeHUS
u 11 poBEIX pecypcoB. [Iponpueraproe u cBoOOIHOE IPOrpaMMHOE 0OeCIIeUeHHE.
KoMmMepueckoe 1 HeKOMMEPUYECKOE HCTIOIb30BAHKE MTPOTPAMMHOTO 00ECTICYSHUS U
UGpPoBBIX pecypcoB. OTBETCTBEHHOCTh, YCTAaHABIMBAaeMas 3aKOHOJATEIHCTBOM
Poccuiickonr ®enepanuu 3a HENPABOMEPHOE HCIIOJIb30BAHUE MPOTPAMMHOIO
oOecrieueHus U UGPOBBIX PECYPCOB.

[IprHIMIIBI IOCTPOEHKS U anmnapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokoiasl. Cets UHTEepHET. Anpecauus B cetu UutepHet. [IpoTokobl
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moxacerm ¢ momomiblo Macok noxacereid. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hammuus CBSI3UM € y371oM cetd. OnpeneneHue Mapiipyra JBUKEHUS
MTAKETOB.

Buner  ngestenbHoctm B cetm  HMuaTepHer. CepBuchl  MHTepHerta.
I'eonndopmanmonnbsie cucTeMbl. ['€0JIOKAIIMOHHBIE CEPBUCHI PEAIBHOIO BPEMEHU



(Hanmpumep, JIoKalusi MOOWJIBHBIX Teie(dOHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMarucTpasei), THTEPHET-TOProBsi, OpOHUPOBAHUE OUIETOB U TOCTUHMUII.

['ocynapcTBeHHBIE JIEKTPOHHBIE CEPBUCHI M ycIyru. ColManbHBIE CETH —
OopraHu3aius KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMHU. CeTeBoit
ATUKET: MpaBWa TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema MopIMHHOCTH
noyiydueHHou nHpopmanuu. OTKpbITbIE 00pa30BaTEIbHbBIE PECYPCHI.

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

[IpenoTBpaiieHue HECAHKIIMOHUPOBAHHOIO a0ocTyna K JIMYHOU
KoH(uaeHIIMaTbHONH MH(OpPMALIUK, XPaHAIIEHCS] Ha MEPCOHATBLHOM KOMITbIOTEPE,
MOOWJIBHBIX yCTpOWCTBax. BpemnoHocHOoe mporpaMMHOE O0ECIeueHHe U CIIOCOOBI
O00opb0ObI ¢ HUM. AHTUBHUpPYCHBIC NporpaMmbl. OpraHu3zanus JUYHOTO apXHBa
uHdopmanun. PezepBHoe konupoBanue. [laponpHas 3ammTa apxvsa.

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

TeopeTnveckne 0CHOBbI HH(POPMATHKH

Nudopmarnusi, nanneie u 3HaHus. MHbopmanmoHHble Mpoiecchl B MPUPOJE,
TEXHHUKE U OOIIECTRBE.

HenpeprbiBHBIE M JUCKpETHbIE BEJIWYUHBI M CcUTHaIBL. Heob6xoammocThb
JTUCKpeTH3alud MHGOpMAIMK, TpeIHAa3HAYCHHOW IJIsi XpaHeHUs, Nepenadu u
00paboTKH B IIUGPOBHIX CHCTEMAX.

JIBouyHoe  KoAMpOoBaHWE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlexoaupoBanue cooOIEHNH, 3alMMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHUIIBI u3MepeHus KoinuecTBa nHPpopManuu. AjdaBUTHBINA MOAXOA K
OIICHKE KOJIMYECTBAa HH(POPMAIIUH.

Cuctembl cumucieHusi. Pa3BépHyTas 3amuch LEJIbIX M JAPOOHBIX YHCEN B
MO3UIIMOHHOW cucTeMe cuucieHus. CBoicTBa MO3UIMOHHOW 3alUCU YUCJa!
KOJIMYECTBO MU(P B 3aMUCH, MPU3HAK JCIMMOCTH YUCJIAa HA OCHOBAaHWE CHCTEMBI
CUMCJICHUSI. AJITOPUTM NIEPEBOA LIETOT0 ynciia u3 P-uuHON CUCTEMBI CUUCIIEHUS B
NECITUYHYIO0. AJITOPUTM TMepeBoJa KOHEYHOM P-wuHOW nApoOu B JIECATUUYHYIO.
AJTOpUTM NEPEBOJIA UETOTO YUCIA U3 IECATUYHON CUCTEMBI CUNCIICHUS B P-nuHyI0.
[lepeBon KOHEYHOU necsITHUHON MpoOu B P-nunyro. /[Bomunasi, BOCbMEpUYHAS U
[IECTHA/IIATepUYHAsl CUCTEMbl CUUCIICHUS, CBSI3b MEXKY HUMU. ApudmeTnieckue



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

Konuposanne TtekctoB. Kommpoka ASCII. OpnoGaliTHBIE KOJUPOBKH.
Cranmapt UNICODE. Komuposka UTF-8. Omnpenenenue uHpOpMaImoOHHOTO
00BbEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  uzoOpaxenud. OneHka  MHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MIPU 3aJJaHHBIX Pa3pelIeHNU U ITyOUHE KOJAUPOBAHUS 1IBETA.
[IBeToBrie Monenu. BektopHoe koaupoBanue. @opmartbl rpadudeckux (QGansios.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Orenka nHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX JIAHHBIX
IpU 3aJaHHBIX YaCTOTE JUCKPETU3ALNU U PA3PSATHOCTA KOAUPOBAHMUSL.

Anrebpa noruku. I[loHsTe BbICKa3biBaHUs. BbickasbiBaTeabHBIE (OPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS 1 BCEOOIITHOCTH.

Jlornueckue omeparuu. TaOnUIBI UCTUHHOCTH. Jlornueckuwe BBIpaKEHUS.
Jlornueckue ToxaecTBa. JloKa3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue oneparyu 1 orepaluu HaJl MHOKECTBaAMU.

3aKkoHBI anreOpbl JIOTUKW. DKBUBAJICHTHBIC MPEOOpPa3OBaHUS JIOTUYECKUX
BbIpaxkeHH . Jlornueckre ypaBHEHUSI U CUCTEMbl YPABHEHU.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIIUH OT KOoJIMYecTBa apryMeHTOB. [loHbIe cHCTEMBI TOTHYECKUX (PYHKITUH.

Kanonnueckue  Qopmbl  nmoruueckux  BblpakeHuil.  CoBeplleHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (OPMBI, QITOPUTMBI HX
MOCTPOCHHMSI IO TA0JINIIE UCTUHHOCTH.

Jlornueckue »>I€MEHTBI B cOcTaBe KommbtoTepa. Tpurrep. Cymmatop.
Mmuoropa3psanbiid cymmarop. llocTtpoeHne cxem Ha JOTMYECKHX BJIEMEHTax IO
3aIaHHOMY JIOTUYECKOMY BBIPAQXKEHHUIO. 3aluCh JIOTHYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B NaMATA KoMIbioTepa. OrpaHUYE€HHOCTb
JAUana3oHa 4YHUCeJd IMpU OrPAaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenosiHeHue
pazpsaHON ceTku. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. [[BOMYHBIM
JOTIOJTHUTEIIBHBIM KOJI OTPULATEIIBHBIX YU CET.

[lobutoBbie norumyeckue omnepanuu. Jlorumueckuii, apudMeTHUECKH WU
nukandeckuid  capuru.  [lludpoBanue ¢ moOMOIIBIO TMOOUTOBOM  Omepaluu
«wuckimovaroniee NJIN».

[IpencraBieHne BELIECTBEHHBIX YMCENl B MaMsITH KOMIIbIOTEpa. 3Hayamias
4acTh W MOPSAJ0K yucia. Jluama3zoH 3Ha4YeHWN BelIeCTBEHHBIX uncen. [IpobiaemMbl
XpAaHEHHS] BEIIECTBCHHBIX UYHCEJ, CBS3AaHHBIE C OrPAaHUYCHHEM KOJHWYECTBA
pa3psaoB. BeIosHEHUE onepanuii ¢ BEUIECTBEHHBIMH YHCIIAMHU, HAKOIUJICHUE
OIKMOOK NpPH BBIYUCICHUSIX.



AJITOPUTMBI U TPOTPAMMHPOBaHHE

OnpeneneHue BO3MOXKHBIX PE3YyJIbTATOB padOThI MPOCTEHIIMX aJIrOPUTMOB
YOPaBJIEHUS HCIOJHUTEIAMU M BBIYHUCIHUTEIBHBIX alropuTMoB. OrnpeneneHue
UCXOJHBIX JaHHBIX, IPU KOTOPBIX AITOPUTM MOXKET 1aTh TPEOYyEeMbIil pe3ybTar.

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

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAAKU POTrpamM.
Hcnonb3oBanue TpaccupoBOUYHbIX Tabauu. Otinagounsii BbIBOA. [lomaroBoe
BBINIOJIHEHUE ITpOorpaMMbl. Touku octaHoBa. [I[pocMOTp 3HAYEHNI TIEPEMEHHBIX.

SA3pik  nporpammupoBanus (Python, Java, C++, C#). Tunsl AaHHBIX:
LIEJIOYNCIICHHBIE, BEIIECTBEHHBIE, CHMBOJIbHBIE, ToTHUeckue. BetBnenns. CiioxHbie
ycioBus. Huxnel ¢ ycnoBueM. L{ukibl mo mepemeHHOM. B3anmo3aMeHSIEMOCTh
pa3IUyHbIX BUJAOB LMKIOB. HMHBapuaHT uukina. CocTaBleHHE IUKIA C
UCITIOJIb30BAHUEM 3apaHEe ONPEICIEHHOIO MHBAPUAHTA LIUKIIA.

JlokymeHTHpoBaHue nporpamm. Mcnonbs3zoBanue kommeHnTapueB. [lonrotoska
OMMCAaHUA MPOrPaMMBbl U HHCTPYKLIHHU JIJISl [TOJb30BATEIIS.

AnroputMbl 00pabOTKH HATypaJIbHBIX YHCEN, 3alUCAaHHBIX B MO3UIIMOHHBIX
CUCTeMaxX CYHUCJIEeHMs: pa3OMeHHe 3aluch 4Yucia Ha OTHeJbHble UUDpHI,
HaXO0XJACHHE CYMMbl W TIpOU3BeACHHUS 1Up, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAJIBHOM) TTIU(PHI.

HaxoxneHue Bcex mpOCThIX YMCEN B 33JlaHHOM Auanas3ose. [IpeacrtaBieHue
quclia B BUJie Habopa MpOCThIX COMHOXKUTENEH. AJITOpUTM OBICTPOTO BO3BE/ICHUS B
CTEIEHb.

O6paboTka JaHHBIX, XpaHAIUXCs B ¢aiinax. TekcToBble U TBOMYHBIE (DaiiiIbL.
daitnoBele nepeMenHbIe ((aitnoBeie ykazarenu). Urenne u3 ¢daiina. 3anuck B daii.

Pazbuenue 3amaun Ha noazagaun. [logmporpamMmsl (pouenypsl U GyHKIUN).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakransl). PekypcuBHBIE NpOLEAypHl H
¢ynkiuu. Mcnonb3oBaHue cTeka Juisi OpraHu3aIii peKypCUBHBIX BBI30BOB.

Hcnonp3oBanue cTaHgapTHOM OMONMOTEKH S3bIKAa MPOrPaMMUPOBAHUSL.
[lonknrouenne  OMOJMOTEK  MOAIPOrpamMM  CTOPOHHUX  IPOU3BOJMUTEIEH.
MoaynpHBIN NPUHIUII IOCTPOCHUS IIPOrPaAMM.

Uucnennsie MeToibl. TouHOE M PpUOIMKEHHOE pelIEHUs 3a1aun. YnCIeHHbIE
METO/Ibl PELICHUs] YpaBHEHUM: METOJ mepedopa, METOJ MOJOBUHHOTO JEIECHHUS.
[Tpubnux€HHoe BHIYMCICHWE JJIMH KPUBBIX. Bbramcienue miomaneid ¢uryp c
MIOMOILBI0 YHUCIIEHHBIX METOAOB (METOJ MNPSAMOYTOJIbHUKOB, METOJ TpaIeLluii).
[Tonck w™akcumyma (MUHHMYMa) GYHKIHA OJHOW TEPEMEHHOW METOI0M
ITOJIOBUHHOTO JEIEHUS.



O6paboTka CHMBOJIbHBIX  JIaHHBIX. BcTpoeHHble  (GYHKIMHM  sA3BIKA
MPOrpaMMUPOBAHUS /111 OOPAOOTKU CHUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: TMOACYET KOJMYECTBA IMOABICHUM CUMBOJIA B CTPOKE,
pazOueHue CTPOKHU Ha CI0BA MO MPOOEIBLHBIM CUMBOJIAM, MTOUCK MOJICTPOKUA BHYTPU
JIAHHOM CTPOKH, 3aMEHA HAIEHHOM ITOJICTPOKH HA APYIYIO CTPOKY. [ 'eHepanus Bcex
CJIOB B HEKOTOpOM ajdaBuTe, YJOBIECTBOPSIOIIMX 3aJaHHBIM OTPaHUYCHUSIM.
[IpeobpazoBaHue unciaa B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M TIOCJIEIOBATEIBHOCTH uuCeNl. BriuucieHne o0000IMIEHHBIX
XapaKTEPUCTUK IJIEMEHTOB MAaCCUBA WM YUCJIOBOU MOCIEI0BATEILHOCTH (CYMMBI,
IPOU3BENICHUS, CPEIHET0 apu(PMETHIECKOT0, MUHUMAJIBLHOTO U MaKCUMAJIBHOTO
AJIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHENHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MACCUBE.

CopTtupoBka 0JHOMEpHOro MaccuBa. [IpocTbie METOABl COPTUPOBKU (METOJ
nmy3bIpbKa, METOJl BBIOOpa, COPTUpPOBKA BcTaBKamu). COPTHPOBKA CIUSHHEM.
brictpas coptupoBka MaccuBa (anroput™m QuickSort). J[BOMYHBIM MOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHbIe MacCUBBI (MaTpHIlbl). AJTOPUTMBI 00paOOTKU JABYMEPHBIX
MAaCCHUBOB: 3aIl0JHEHHUE IBYMEPHOI'0 YMCIOBOIO MacCHBa IO 33laHHBIM ITpaBUJIaM,
IOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MakCUMyMa (MUHUMYMa) U
CyMMBI 3JE€MEHTOB JBYMEPHOTO MacCHBa, IEPECTAaHOBKA CTPOK M CTOJOILIOB
JBYMEPHOT'O MAaCcCHBA.

NudopMmannoHHble TEXHOJIOTHH

TexcroBelii mpoueccop. PenaktupoBanue u (opmarupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa TOMCKa W aBTO3aMEHbI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne — ctuneid.  CTpyKTypHUpOBAaHHBIE  TEKCTOBBIE
nokymeHTbl. CHockH, ornaBnenue. KomnektuBHas paboTta ¢ JOKyMEHTaMH.
NHCTpyMEHTHI pelieH3UpOBaHUs B TEKCTOBBIX mporieccopax. OOnayHbie CEpBUCHI.
HenoBas nepenucka. Pedepar. [IpaBuna muTupoBaHus HCTOYHUKOB U 0POpPMIICHUS
oubnuorpaduyeckux ccputok. OdopmiieHrne cnucka JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TE€XHUYECKUE CpPEICTBA BBOJA TEKCTA.
Cnenuann3upoBaHHbIE CPEJICTBA PEIAKTUPOBAHUSI MATEMAaTUUECKUX TEKCTOB.

Ananu3 gaHHbIX. OCHOBHBIE 33/JlauM aHAIW3a JIaHHBIX: MPOTHO3UPOBAHUE,
KiaccupuKkanus, Kiactepu3alus, aHaliu3 OTkIoHeHui. I[locrnenoBaTenbHOCTh
pelIeHus 3a7a4 aHajau3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA M OIEHKA
KauecTBa JaHHBIX, BHIOOp W/WIHM MOCTPOSHUE MOJENH, MpeoOpa3oBaHue JaHHBIX,
BU3yaJIM3allMsl TaHHBIX, UHTEpIIpeTanus pe3yabratoB. [IporpamMMmusie cpeicTBa u
MHTEPHET-CEPBUCHI JIJIs1 00paOOTKHU U MpPEACTaBICHUSI JaHHBIX. boibline JaHHEBIE.
Maivnnoe o0yuenue. MIHTemekTyanbHbIi aHalu3 TaHHBIX.



AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaOiul. BbruuciieHne cyMMmbl,
CPEIHETO apu(PMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIEr0) 3HAUECHUS IHAIa30Ha.
Beruncnenne kosg@uimenta Koppemsuuu JBYyX psSAoB JaHHbIX. lloctpoenue
CTONOYATHIX, JHMHEHYaTbIX W KpyroBbix auarpamm. Iloctpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHre 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelieHHe YpaBHEHUH C MOMOILIBI0 Ioadopa mapaMerpa.
OnTumuzanus Kak MOMCK HAWJIYYILEro pelieHusl B 3alaHHbIX ycioBusx. LleneBas
GyHKIMs, orpaHuyeHus. JIokanbHbIe U II100aIbHBIA MUHUMYMBI 1I€JIEBOM (PYHKIIUU.
Pemenue 3a1ay onTUMU3AIUHU C TOMOIIBIO 3JEKTPOHHBIX TaOIHII.

11 KJIACC

Teopernueckne 0CHOBbI HHGPOPMATHKH

Teoperndeckne moOAXOABI K OICHKE KojaudecTBa uHMopManuu. 3aKoH
agauTuBHOCTH MHpopmaruu. Dopmyna Xaprau. MHpopmarus u BEpOSITHOCTD.
®opmyna lllenHoHa.

Anroput™mbl cxkatus gaHHbiX. AnroputM RLE. Anroputv Xaddmana.
Anroputm LZW. AnropuTmsel cKaTvs JaHHBIX C TOTEPSIMU. Y MEHBIIICHHUE TTyOUHBI
KoJupoBaHud 11BeTa. OCHOBHBIEC ueu anroputMoB cxatus JPEG, MP3.

CkopocTh mepenayd  JaHHBIX. 3aBUCUMOCTh BpPEMEHM TNepeJayd  oOT
MH(GOPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBSI3U. [IpUyuHBI
BO3HMKHOBEHHUS OIIMOOK TMpu rmnepefade JaHHbIX. Konbl, TO3BOJISIONINE
OOHapy’>XMBaTh M UCHPABIATH OIIMOKH, BO3HUKAIONIME TpPU TMepenade JTaHHBIX.
Paccrosane Xammunra. KogupoBanue ¢ moBroperreM 6utoB. Koapl XaMmuHra.

Cucrembl. KoMmoHeHTBI cucTeMbl M HUX B3auMmozeiictBue. CHCTEMHBIHI
s dext. Ynpapnenue kak nHGOpMaIMOHHBIN Tiporiecc. OO0paTHas CBS3b.

Mogenn n monenupoBanue. Llens moaenupoBanus. COOTBETCTBUE MOJAEIH
MOJIETUPYEMOMY OOBEKTY WM TpoIlieccy, el MoaeaupoBanus. dopmanusaius
MIPUKJIAJIHBIX 3a]1a4.

[IpencraBnenne pe3ynbTaTOB MOJECIUPOBAHUS B BUAE, YAOOHOM s
BOCHIPHSTHS YeJIOBEKOM. [ paduueckoe npeacTaBiIeHUe JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padsr. OcHoBHBIC TOHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MATpHI] CMEXKHOCTH, BECOBBIX MATpPUI, CIHCKOB CMEXHOCTH. PemieHue
QITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHanu3oM TIpadoB (IIOCTPOCHHE
ONTUMAJIBHOTO IIYTH MEXIy BepIIMHAMHU Trpada, OompeaercHrue KOoIMIeCcTBa
Pa3IUYHBIX MYTEeW MEXAY BEPIIMHAMU OPUEHTUPOBAHHOTO AlIUKINYECKOT0 rpada).

JlepeBbsi. bunapuoe nepeBo. JlepeBbs moucka. CrmocoObl 00Xoja aepesa.
[IpencraBnenue apudmeTnyecKX BhIPAXKEHUM B BUJE AepeBa. JUCKpETHbIE UTPhI
JIByX UTPOKOB ¢ nojiHoM nHdopmanueit. [loctpoenue nepesa nepedopa BapHaHTOB,



OMHMCAHME CTPATETHH UIPbl B TAOJIMYHON (opme. BBIUTPHIIIHBIE U MPOUTPHILLIHBIE
ITO3ULIVH. BBIMTPBIIIHBIE CTPATETUH.

CpencrBa UCKYCCTBEHHOTO MHTEJUIEKTa. CepBUCHl MAIIMHHOTO IEPEBOJA U
pacno3HaBaHus yCTHOM peud. KorHuTtuBHBIE cepBHUCHL. MneHTU]UKanus U MOUCK
M300paKEHUM, pacro3HaBaHUE 1L, CamooOyuaroruecs CUCTEMBI.
HcKkycCTBEHHBIM MHTEUIEKT B KOMIIBIOTEPHBIX WUrpax. lcronb3oBaHue MeETOI0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B oOydammux cucremax. Mcnonb3oBaHue MeTOA0B
MCKYCCTBEHHOI'O MHTEJUIEKTa B poboTtoTexHuke. MHTepHeT Bewel. IlepcrnekTuBel
Pa3BUTHUSA KOMIIBIOTEPHBIX MHTEJUIEKTYaJbHBIX CUCTEM. HelipoHHBIE ceTh.

AJITOPUTMBI U IPOTPAMMHPOBAaHHE

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

OneHka CII0KHOCTU BbIUMCIEHUI. BpeMs paGoTbl U 00BbEM HCIOJIB3yeMOM
naMsaTH, UWX 3aBUCUMOCTb OT pa3Mepa MCXOAHBbIX JaHHbBIX. OneHka
ACUMIITOTUYECKOM  CII0O)KHOCTH ~ QJITOPUTMOB.  AJTOPUTMBI  MOJWHOMHAIBHOM
cnoxHoctu. [lepedopHbie anropuTMsl. [IpuMepsl pa3TuyHbIX aATOPUTMOB PEIICHUS
OJIHOM 3aJa4M, KOTOPbIE UMEIOT PA3IUYHYIO CI0KHOCT.

[Touck mOpocCTHIX 4YMCENl B 3aJaHHOM JUAIa30HE C TOMOIIBIK alropuTMa
«pernieto DparocdeHar.

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

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

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

Ouepenu. Mcnonb3zoBanue ouepeau AJisl BpEMEHHOTO XpaHEHUsI TaHHBIX.

Anroputmbl Ha rpadax. [loctpoeHne MHUHHUMAIBLHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO HEOPHUEHTHPOBAHHOTO rpada. KommuecTBo pa3nuyuHbIX
IIyTe MeX1y BEpLIMHAMHU OPUEHTHPOBAHHOIO allMKIMYECKOIo rpaga. AJIropurm
JIeUKCTpBI.

JlepeBbs. Peanmn3anus aepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbs. llocTpoeHue paepeBa sl 3aaHHOTO APUPMETHUYECKOTO
BbIpaxkeHHs. PekypcuBHBIE alroOpuTMbl 00x0Aa nepeBa. Vcnonp3oBaHue creka u
ouepeau Iy 00Xo/1a JiepeBa.

JIlnHaMH4YeCcKOe TNPOrpaMMHPOBAHME KaK METOJ pEIIeHus 3axad ¢
COXPAHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTATOB. 3a/Jaud, PELIa€Mble C IOMOUIBIO
JUHAMUYECKOTO TMPOrpaMMHMPOBAHUSA: BBIUMCICHUE PEKYPCUBHBIX (DYHKIUH,
ITOACYET KOJIMYECTBA BAPUAHTOB, 33aJ1a4M ONTUMHU3ALUH.

[lonsiTue 00 0OBEKTHO-OPUEHTUPOBAHHOM MpPOTrpaMMHUpPOBaHUU. OOBEKTHI U
kiaccel. CBOMCTBA U METOJbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIM aHAIU3.



Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO MOAXOJA.
WNukancynsus, Hacliel0BaHUEe, TOJIUMOPDU3M.

Cpensl ObicTpoid pa3paboTku mnporpamm. IIpoektupoBanue wuHTEpdeiica
noJsib3oBaresis. Mcrnoib30BaHUE TOTOBBIX YIIPABISIEMBIX 3JIEMEHTOB JJIsl TIOCTPOCHUS
uHTEpPeiica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o  mapaaurmax
MIPOrpaMMHUPOBAHUS.

NupopmanuoHHbIE TEXHOJIOT U

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIMPOBAHUSI:  MMOCTAHOBKA
3ajaud, pa3pabOTKa  MOJEIM, TECTUPOBAaHUE  MOJENIU, KOMIIbIOTEPHBIN
AKCTIIEPUMEHT, aHAJIU3 PE3yJbTaTOB MOJICIIUPOBAHUS.

Jluckperuzanvss NOpU MaTEMATUUYECKOM MOJCIUPOBAHUN  HEMPEPHIBHBIX
npoiieccoB. MoienupoBanue ABIKEHUS. MoienupoBaHue OMOIOTHYECKUX CUCTEM.
MaremaTu4eckue MOJIeTd B OKOHOMHUKE. BBIYMCIHTENBHBIE SKCIEPUMEHTHI C
MOJICIISIMU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTa. MeToJ HaMMEHBIIUX KBaJpPaTOB.
OlleHKa YHUCJOBBIX TapaMEeTPOB MOJEIUPYEMBIX OOBEKTOB U  IPOIIECCOB.
BoccranoBieHue 3aBUCUMOCTEH 1O pe3yIbTaTaM dKCIIEPUMEHTA.

BepositHocTHbie  mopenu.  Metoast  Monte-Kapmo.  MiMurtanmoHHOE
MonenupoBanue. CUCTEMbI MAaCCOBOTO 00CTYKUBAHUSI.

TaGnmuunble (pensuvoHHBIC) 0a3bl JMaHHBIX. Tabmuila — TpeAcTaBICHUE
cBelleHH 00 OMHOTHMIHBIX 00BekTax. Ilose, 3amuch. Kirou tabaumel. PaGora ¢
rotoBoil 0a3oil naHHbBIX. 3amojgHeHWe Oa3bl JNaHHbIX. [loWCK, cCOpTUpOBKa U
bunbTpanug JaHHBIX. 3ampockl Ha BBHIOOPKY AaHHBIX. 3ampochl ¢ MapaMeTpaMHU.
Boluncnsiembie moJjs B 3ampocax.

MHoroTtabnnunbie 6a3bl TaHHBIX. THUIBI CBSA3EH MeXay Ta0auiaMu. BaenHui
kitod. [lemocTHOCTh 6a3bl TaHHBIX. 3aMPOCHl K MHOTOTAOJIUYHBIM 0a3aM JaHHBIX.

NutepHer-nipuiioxenus. [lonsTre 0 cepBepHON U KIIMEHTCKOM YaCTAX CauTa.
TexHomorus: «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTKu. OCHOBBI SI3bIKA
HTML wu kackansubix Tabmun ctwied (CSS). Cuenapuu Ha s3bike JavaScript.
@®opMbl Ha BEO-CTpaHHUIIE.

Pasmenienne Be6-caiiToB. Y cimyra XoCTHUHTA. 3arpy3ka (aiioB Ha CauT.

BBon m300paykeHW C HCIONB30BAHUEM PA3NHYHBIX ITUGPOBBIX YCTPOUCTB
(madpoBeIX (poToanmapaTtoB M MHKPOCKOTIOB, BHUIEOKAMEp, CKAaHEPOB U JIPYTUX
yctpoiicTB). I'paduueckuii penakrop. Paspemenue. Kagpuposanue. McnpapieHue
nepcnektuBbl. ['mcrorpamma. Koppekuust  ypoBHEW, KOPpEKIMS  ILIBETA.
OOGecuBeurBaHUEe UBETHBIX H300pakeHU. Perymb. Pabota ¢ oOnactamu.
OuUIbTPHI.



MHorocnolinele u3o0paxkeHus. TexcroBble ciaon. Macka cnos. Kanausl
CoxpaHeHue BblaeleHHON oOnactu. IloaroroBka wiurocTpamuil 1as BeO-CalTOB.
AHUMHpOBaHHBIE H300paKEHUS.

BekrtopHas rpaduka. IlpumutuBbl. HM3mMeHeHHEe mOpsiAKa 3JIEMEHTOB.
BeipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyHkoB. Mcrnons3oBanue KOHTYpOB. BekTopu3zaius pacTpoBbIX H300paxeHUH.

[IpuHUOKIIBI TOCTPOEHHUS U PEAAKTUPOBAHUS TPEXMEPHBIX Mozeneil. CeTouHbIe
Mojend. Marepuanel. MoaenupoBaHME HCTOYHMKOB OcCBelleHus. Kamepsl.
AnnutuBHbie TexHoNoruu (3D-npunTteps). [loHsTHE O BUPTYaIbHOM peanbHOCTU U
JOIIOJIHEHHOW PEAIbHOCTH.



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

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE  pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTH M CIOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCS C(HOPMUPOBAHHOW BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAallMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHHI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCUHCKOTO
o0111ecTBa, paCIIUPEHUE KUZHEHHOTO OIbITa U OMbITA JEATEILHOCTH B IpPOIIECCEe
peanuzalu  CpeJCTBaMM  y4eOHOro TMpeaMeTa OCHOBHBIX  HampaBICHUU
BOCITUTATEIILHON JIEITEIIbHOCTH.

B pesynbrate wusyuenus wuHGOpPMATHKH Ha YPOBHE CpEIHEro OOIIero
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAYIONIME JTUIHOCTHBIC
PE3YIABTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX MTPaB M 00s3aHHOCTEH, YBOKCHHE 3aKOHA
U TpaBOMOpPSIKA, COOMIOACHHE OCHOBOIOJIATAIOIIMX HOPM HH(OOPMAIMOHHOTO
npaBa ¥ HTHPOPMALIMOHHOM 0€30MacCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3Ma,
KCeHO(OoONH, AUCKPUMHUHAIIMK 10 COLMAIBHBIM, PEJIUTHO3HBIM, PACOBBIM,
HAllMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMAaHHUE 3HAUeHUSI HHPOPMATUKH KaK HAYKH
B KU3HU COBPEMEHHOI'0 OOILIECTRA;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUUYECKOTO TMOBEICHUS;

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

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

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

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

5) pusnveckoro BOCIUMTAHUSA:

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



TpeOoOBaHMI  0€30MacHOM  AKCIUTyaTallu  CPeACTB  MH(POPMALMOHHBIX U
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 Mpo(ecCHOHANBHON AESTENbHOCTH, CBSA3aHHBIM C
MH(OPMATUKOM, MpOrpaMMUpPOBaHMEM U HWHGOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTI)KEHUAX HAyKH HMH(OPMATHUKHA M HAYYHO-TEXHUYECKOTO
nporpecca, yMEeHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuie mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHHIO M CaMOOOpPa30BaHHUIO Ha
NPOTSKEHUU BCEU KU3HH;

7) 3K0JI0THY€eCKOT0 BOCTTUTAHMS:

OCO3HAaHME TJI00aIBHOr0 XapakTepa 3KOJOTMYECKHX MpoOieM M MyTed uXx
pelieHus, B TOM 4HCI€e C Y4E€TOM  BO3MOXKHOCTEH  MH(MOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH, IOCTI)KEHHMSIM HAyYHO-TEXHHYECKOTO Iporpecca Hu
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH UH(GOPMAIIMOHHBIX PECYPCOB,
MH(GOPMAIIMOHHBIX TPOLIECCOB UM HMHMOPMAIMOHHBIX TEXHOJOTHH B YCIOBHSX
1 poBoi TpaHchopMaIK MHOTUX cep KU3HU COBPEMEHHOTO 00IIECTBa;

OCO3HAHHME IEHHOCTH HAYYHOM MIESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEAOBATENbCKYIO NCSITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE.

B miporiecce noCcTHKEHNUS TUYHOCTHBIX PE3YIHTATOB OCBOCHUS ITPOTPaAMMBI 110
nHpOpMATUKE y OOYYaIOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA WHTEIIEKT,
npeanoararomuil choOpMUPOBAHHOCTD:

CaMOpPETYJIMPOBAHMS, BKJIIOYAIOLIEr0 CaMOKOHTPOJb, YMEHHME IPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TMOBEJIEHHUE, CHOCOOHOCTh aJanTHPOBATHCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

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

AMIIATUH, 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, IPOSBIISATH HHTEPEC U pa3peliaTh KOH(IUKTHI.



METAINIPEAMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHuss HWHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHusg y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
Mo3HaBaTeNbHBIE YHUBEpCajbHbICE y4deOHBIC JCWCTBUSA, KOMMYHHKATHBHBIC
YHHUBEpCAJIbHBIE yueOHbIE IEHCTBHS, pPETYISTUBHBIE YHUBEpCAIbHBIE Y4YeOHBIC
JCHCTBUS, COBMECTHAS €A TEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE 1eHCTBHS

1) 6a30Bble JJOrHYeCKHe AeHCTBUS:

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
JOCTH)KCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pACCMATPUBACMBIX SBICHUSX;

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

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

KOOPJIUHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBUSX pPEaIbHOT0, BAPTYAIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUS:

BJIQ/ICTh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKON M TPOCKTHON JIEITEILHOCTH,
HaBBIKAMHU  paspelieHuss MpoOieM, CIOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIISITh PA3JIMYHBIE BHIBl JIEITEIBHOCTH MO TMOJYYEHUIO HOBOTO
3HAHMSI, €T0 WMHTEPHpETaluu, MPeoOpa3oBaHUI0O W MPUMEHEHUIO B Pa3TUYHBIX
y4eOHBIX CHUTyallWsiX, B TOM YHCJI€ TpPH CO3JaHUU YYEOHBIX M COIMATBHBIX
MIPOEKTOB;

dbopMHUpOBaATH HAYYHBIN THI MBIIUICHUS, BIaJICTh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

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



BBISIBIIATh MPUYMHHO-CJICJACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JJIsl TOKa3aTeIhCTBA CBOMX
YTBEPKIEHUM, 3a7]aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJTU3UPOBATh TMOJYYECHHBIE B XOJE pEIICHUs 3aJaud Pe3yJbTaThl,
KPUTUYECKHU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh 1I€JICHANPABICHHBIN MOUCK IMEPEeHOca CPEICTB U CIOCOOOB
nercTBUs B MPOGECCUOHATIBHYIO CPEY;

YMETh TMEPEHOCUTh 3HAHHS B IO3HABATEIIPHYI0 W MPAKTHYECKYIO O0O0JacTh
KUBHEICATEITLHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HWJCH, MpeJiaraTh OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIE PEIICHUS.

3) paboTa ¢ unpopmaunmeii:

BJIAJICTh HABBIKAMU TOJIYYEHUS UH(POPMAIIUU U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIbHO  OCYIIECTBJISITh  TOUCK,  aHaJIu3, CHCTEMaTU3aIui0 |
UHTEpIpETAIMI0O HHHOPMAIIUK PA3JIMUYHBIX BUJIOB U (POPM MpEICTABIICHHS;

co3faBaTh TEKCTHl B pa3iM4HbIX ¢dopmarax ¢ y4€TOM Ha3HAYCHUS
uHbOpMallMK W IIeJIEBOM  ayJuUTOpUHU, BbIOMpas ONTUMAaJbHYIO  (QopMy
NpEe/ICTaBIICHUS U BU3YyaJU3allHH;

OLICHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh MH(pOpMaIMH, €€ COOTBETCTBHE
IIPABOBBIM U MOPAJIbHO-ITHYECKUM HOpMaM;

UCIIONIb30BaTh  CpeACTBA  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHU3aI[MOHHBIX
3a/1a4 ¢ coOM0AeHNEM TpeOOBaHUI S)PTOHOMUKH, TEXHUKH 0€30M1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M ATHUYECKUX HOPM, HOPM HH(MOPMAIIMOHHON
0e30I1aCHOCTH;

BJQJIETh ~ HABBIKAMHU  pACIO3HABAaHUS M 3alUTHl  WHGOpMAINH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KomvmyHuKaTHBHBIE YHUBeEPcaIbHbIE yUeOHbIe /1eficTBUs

1) o0menume:

OCYIIECTBIISITh KOMMYHHUKAIIUA BO BCeX chepax KU3HM;

pacmo3HaBaTh HeBepOadbHBIE CpeIcTBa OOIIEHWs, MMOHWMATh 3HAYCHUE
COMAJIbHBIX 3HAKOB, pPacCIlO3HABATh IIPCAIIOCBHIIKH KOH(i)J'II/IKTHBIX CI/ITyaI_II/Iﬁ u
CMATYATH KOH(l)J'H/IKTBI;

BJIQJICTh  PA3JUYHBIMM  CIIOCOOAMHM  OOIIEHHWS W B3aUMOJICHCTBHS,
apryMEHTHPOBAHHO BECTHU JUAJIOT, YMETh CMAT4aTh KOH(MIUKTHBIE CUTYyAIUU;



Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C MCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJIICTB.

2) coBMecTHAasl 1eATeJIbHOCTh:

[IOHUMAaTh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YIEHA KOJIJICKTUBA;

IIPUHUMATh LM COBMECTHOM  ACATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JIEUCTBUS II0 UX JOCTMIKEHMUIO: COCTAaBJIATH ILIAH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJa M KaXJA0r0 yYaCTHUKA KOMaH/Ibl B OOIIHA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, TPOSABIATH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIUATHBHBIM.

PeryasiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIISATh IMO3HABATEJIbHYIO NIE€SITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
NEATEIbHOCTU U AKU3HEHHBIX CUTYaIUAX;

CaMOCTOSTEIILHO COCTABIIATH IIJIaH PEIICHUS] TPOOIEMBI C YUETOM UMEIOIIHUXCS
pPECYpCoOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHHM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MTpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JIeaTh OCO3HAHHBINA BBIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKON SPYIAUIINH B
pa3HbIX O0O0JIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 00pa3oBaTENbHbIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIENISIM;

BJIAJ€Th  HABBIKAMHU  [O3HABATENIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JEHUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U



OCHOBAaHUM, MCHOJb30BaTh MPUEMBI PEPIIEKCUU [JIs1 OLUEHKH CUTYyallud, BhIOOpa
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, TOHUMasi CBOU HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX HA OIIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULUHU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

B mpomnecce u3ydenuss xkypca uHpopmaTuku yriayoinéHHoro ypoBHs 6 10
Knacce oOy4aronuMucs OyayT JOCTUTHYTHI CAeAYIOUIME IPEIMETHBIE PE3yIbTaThI:

BJIAJICHUE TPEJICTABICHUSIMH O POJUW HHOOPMAlMM W CBSI3aHHBIX C HEU
IPOILIECCOB B TIPUPOJIC, TEXHUKE M OOIIECTBE, MOHIATHAMU «UH(POpMALIHUIY,
«UH(POPMALIMOHHBIH MPOIIECC, «CUCTEMAY, KKOMIIOHEHTHI CUCTEMBbI», «CUCTEMHBIH
abdexTy, «MHPOpMaLIOHHAS CUCTEMAY, KCUCTEMA YIIPABICHUSY;

BJaJICHHE METOJaMH ToucKka HuHpopMmanuu B cetu HHTepHer, ymeHue
KPUTHYECKHU OLICHUBATh WH(OPMAIINIO, TOJYYeHHYIO U3 ceTH MHTepHeT;

yMEHHE XapaKTepus3oBaTh OOJbIINE JaHHbIE, MPUBOJAUTH MPUMEPHI
UCTOYHUKOB MX TIOJYyYEHUS] U  HANpaBICHHUS  HUCIOJIb30BaHUS, YMEHHUE
KJIacCu(UIUPOBATh OCHOBHBIC 3aJlayd  aHalu3a JaHHBIX (IMPOTHO3WPOBAHUE,
KJaccuuKarms, KJlacTepu3anusi, aHaIu3 OTKJIOHEHUI), MOHUMATh
MIOCIIEIOBATENIbHOCTD PEIICHUS 3a7a4 aHaIn3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKA U OIICHKAa KauecTBa JaHHBIX, BLIOOD W/WIM TOCTPOECHUE MOJIEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YAITH3AIUs JAaHHBIX, MHTEPIPETALUs PE3YyIbTaTOB;

MOHMMAaHNE OCHOBHBIX TIPUHIIMIIOB YCTPOHCTBA M (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTallMOHAPHBIX U MOOUIIbHBIX KOMIIBIOTEPOB, TEHAEHIUNA Pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HABBIKAMH PAa0OTHI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIAMU TTPOTPAMMHOTO O0ECTIeYSHUS IS PENICHHs YIeOHbBIX 3a7a4 10 BEIOpaHHOM
crienualIn3aluu;

HaJIU4He MPEJCTABICHUN O KOMIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MUpe, 0 0a30BBIX MPUHITUIIAX OPTAHU3ANNN U (DYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceredd, 00 OOMMX MOpPUHIMIAX pa3pabOTKM W (PYHKIMOHUPOBAHMS HHTEPHET-
MIPUIIOKEHN;



MMOHUMAaHHE YTPo3 HHPOPMAIIMOHHOM O€30MTaCHOCTH, UCIIOJIL30BAHUE METOIOB
U CPEICTB MPOTUBOACHUCTBHUS 3TUM yIrpo3aMm, COOJIOJIEHHE Mep Oe30MacHOCTH,
MPEJOTBPAIIAIONIMX HE3aKOHHOE PpAaCIpOCTPAaHEHUE TMEPCOHATBHBIX JIAHHBIX,
cobnoieHue TpeOOBaHMM TEXHUKU O€30MaCHOCTH M TUTHEHBI Mpu pabore C
KOMIIBIOTEpAMHU U JIPYTUMH KOMIIOHEHTaMHU IU(PPOBOro OKPYKEHHUs, TOHUMAaHUE
MIPaBOBBIX OCHOB MCIOJIb30BaHUS KOMITBIOTEPHBIX MPOTpaMM, 0a3 JaHHBIX U PaOOTHI
B ceTtu MHTEpHET;

MOHUMAHHUE OCHOBHBIX TMPHUHIMIOB JAUCKPETU3AIMU PA3JIMUYHBIX BHUJIOB
uHDOpMalUKM, YyMEHUE ONpEeNeNaTh HWHPOPMAIMOHHBI 00BEM TEKCTOBBIX,
rpaduyecKrX M 3BYKOBBIX JAHHBIX NPH 33JaHHBIX MapaMmeTpax JUCKPETU3AIuH,
yMEHHUE OMPEICNIATh CPEIHIOI0 CKOPOCTD Mepeaduu TaHHBIX, OLICHUBATh U3MEHEHHE
BPEMEHHM Tiepefayd MpU HU3MEHEHWU HWHOOPMAIIMOHHOTO 00bEMa aHHBIX H
XapaKTEePUCTUK KaHaJla CBSI3H,

yMEHHUE HCIO0JIb30BaTh MPHU PEIICHUU 3a]ad CBOWCTBA MO3UIIMOHHOMN 3aIuCH
qucel, aJroOpuTMa MOCTPOSHHUS 3aMMCH YUCTIa B TTIO3UIIMOHHON CUCTEME CUMCIICHHS
C 3aJIaHHBIM OCHOBAaHHMEM U TIOCTPOCHHUS UYWCJia MO CTPOKE, COoAepiKalleil 3amuch
ATOTO YKCJIa B TO3UITMOHHON CUCTEME CUMCIICHHUSI C 3a]JaHHBIM OCHOBaHUEM, YMECHHE
BBITIOJIHSITH apU(METHUYECKUE OTIepalliy B TO3UIIMOHHBIX CUCTEMAaX CUMCIICHNUS,

YMEHHE BBIMOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUU, HCIONB3YS
3aKOHBI aireOpbl JIOTUKH, YMEHHE CTPOUTh JIOTMYECKOE BBIPAKEHHE B
JTU3BbIOHKTUBHON U KOHBIOHKTHBHOM HOPMAabHBIX (popMax 1Mo 3aJaHHON TaOIHIe
UCTUHHOCTH, MCCJIENOBAaTh 00JACTh MCTUHHOCTH BBICKA3bIBAHUS, COJEPIKAIIETO
NIEPEMEHHbIE, PEIIaTh HECIIOKHbBIE JJIOTHUECKNE YPABHEHHS U CUCTEMBI YPABHEHUI;

NMOHUMaHHe 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCET B MO3UIIMOHHON CHUCTEME CUUCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YKCEI B 33JJaHHOM Juana3oHe, 00padoTKa MHOTOPA3PSIHBIX IIEJIBIX
YHUCes, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHUX), AJITOPUTMOB MOKUCKA U COPTUPOBKH,
YMEHUE ONpPEAeNATh CI0KHOCTh H3y4aeMbIX B Kypce 0a30BBIX aJITOPUTMOB
(cyMMupoBaHWE JJIEMEHTOB MacCHBa, COPTHPOBKAa MaccuBa, MepeOopHBIC
aJITOPUTMBI, IBOUYHBIN MOKMCK) U MNPUBOJUTH MPUMEPHI HECKOIBKUX aJTOPUTMOB
Pa3HOM CI0KHOCTH JJIs1 PEIIECHUS OJTHOM 3a/1a4u;

BJIAJICHUE YHUBEPCAIBHBIM $I3BIKOM IPOTPAMMHUPOBAHUS BBICOKOI'O YPOBHS
(Python, Java, C++, C#), mnpencraBieHHsIMH O Oa30BbIX THUIIAX JIaHHBIX H
CTPYKTypaX JaHHBIX, YMEHHE HCIOJIb30BaThb OCHOBHBIC  YIPaBISIOIINE
KOHCTPYKIIMM, YMEHHE OCYIIECTBIATh AaHAIU3 MPEAJIOKEHHON MPOrpamMMBbI:
OTIPEJICISITh PE3YNIBTATHl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOJHBIX JTAHHBIX,
ONpEeNENATh, NPU KAKUX HCXOJHBIX JAaHHBIX BO3MOKHO MOJY4YEHHE YKa3aHHBIX
pPEe3yAbTATOB, BBISIBIATH JAHHbBIE, KOTOPbIE MOTYT MPUBECTU K OLIMOKEe B padote
porpaMmbl, (POPMYIHPOBATH MPEAJIOKEHUS MO YIYUIIEHUIO IPOrPAMMHOIO KOJIa;



YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI H
JE€MOHCTPAalMOHHBIE MAaTEPHUAJIbI C UCIOJIB30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHUCOB;

YMEHHE UCTI0Ib30BATh JIEKTPOHHBIE TAOIMIIbI 1JI aHATIN3a, IPECTABICHUS U
00pabOTKK NaHHBIX (BKJIIOYAs BHIYMCIEHHE CYMMBI, CPEIHETO apu(pMeTHuecKoro,
HaMOOJBUIEr0O W HAWMEHBILIEr0 3HAYEeHWUH, pElIeHHe YpaBHEHUM, BBIOOD
ONTUMAJIBHOTO  pEeLIeHus, Moa0Op JMHUM  TpeHJa, pelleHHe  3ajay
MIPOTHO3UPOBAHMS).

B nponecce uzyuenus xkypca MHGOpPMATHKU YrayOnéHHOTO ypoBHsS 6 11
Knacce oOy4aromuMucs OyayT JOCTUTHYTHI CIeYIOUIUE MPEeIMETHbIE pe3YyIbTaThl:

YMEHHE CTPOUTh HEPAaBHOMEPHBIE KOJbI, [OMYCKAIOIIME OJHO3HAYHOE
JIEKOAUpPOBaHUE cOOOUIeHU (TpedUuKCHbIE KO/ABI), MCHOJIb30BaTh MPOCTeiIne
KOJIbl, KOTOpPbIE MO3BOJISIIOT OOHAPYKUBATh U UCIPABIATh OMIMOKHU MpU Mepeaade
JAHHBIX, CTPOUTH KOJI, 00ECIEeUMBAIOIINNA HAWMEHBIIYI0 BO3MOXXHYIO CPEIHIOIO
JUIMHY COOOIIEHUsI MPU M3BECTHOM YACTOTE CHUMBOJIOB, MOSICHATH MPHUHIIMITBI
paboThI MPOCTHIX AIITOPUTMOB CHKATHUS JAHHBIX;

yMEHHE peniaTh aJrOPUTMUYECKUE 3a/laud, CBSI3aHHBIE C aHAJIU30M TIpadoB
(331241 MOCTPOEHUS ONITUMAJILHOTO ITyTH MEXKy BepIIMHAMU rpada, onpeaesieHus
KOJIMYECTBA  Pa3iW4HbIX IMyTed MEXJy BepIIMHAMU OPUEHTUPOBAHHOIO
alMKJINYECKOTo rpada), yMeHHe UCIOIb30BaTh AEPEBbS PU aHAIMU3€E U TIOCTPOCHUH
KOJIOB U JJIs MpeiCTaBICHUs apu(PMETHUECKUX BBIPAXKEHUHN, IPU pPEIICHUHU 3a]ad
IIOMCKA U COPTUPOBKH, YMEHHUE CTPOUTH JEPEBO MIPHI 110 3aJlaHHOMY AJIITOPUTMY,
pa3palaTeIBaTh U 00OCHOBBIBATh BBIUTPHIIIHYIO CTPATETHIO UTPBI;

yMEHUE pa3pabaTbiBaTh U peaJn30BbIBATh B BHUJAE Iporpamm 0a3oBble
QITOPUTMBI, YMEHHME MCIOJIb30BaTh B IPOrpaMMax JAaHHBIE Pa3IMYHBIX THIIOB C
y4€TOM OIrpaHMYEHUN Ha AMANa30H WX BO3MOJXKHBIX 3HAUEHUM, NPUMEHATH IPU
pELICHNH 3324 CTPYKTYPBI JaHHBIX (CIMCKH, CIIOBApH, CTEKH, OYEPEIH, IEPEBD),
UCIIOJIB30BaTh 0a30BblE ONEpallMd CO CTPYKTYpaMH JIaHHBIX, IPUMEHATH
CTaHJApTHbIE U COOCTBEHHBIE MOMPOrPaMMBI JIJIsl 00pabOTKH YHCIOBBIX TAHHBIX U
CHUMBOJIBHBIX CTPOK, HCIOJb30BaTh IpU pa3paboTKe NporpamMm OUOIHOTEKH
HNOJIMpPOrpaMM, 3HaTh (PYHKIUMOHAJIbHBIE BO3MOXXKHOCTH HHCTPYMEHTAJIBHBIX
CPEICTB Cpe/ibl pa3paboTKH, YMEHUE UCTIOIb30BaTh CPEACTBA OTJIAJKU MIPOrPaMM B
cpelie MpOorpaMMHUpPOBAHMSI, YMEHUE JOKYMEHTHUPOBATh [IPOrPaMMBl;

YMEHHE CO3/1aBaTh BEO-CTPAHULIBI;

BJIaJICHUE OCHOBHBIMH CBEICHUAMH O 0a3ax JaHHBIX, X CTPYKTYpE, CPEACTBAX
co3/laHusl U pabOThl C HUMHU, YMEHUE HUCIOJIb30BaTh TaOIUUYHbIE (PESIUOHHEIE)
0a3bl JaHHBIX (COCTABIATH 3amPOCHl B 0a3ax NAaHHBIX, BHIOJIHITH COPTUPOBKY H
MOUCK 3amuced B 0a3e MaHHBIX, HAMNOJHITH pa3pabOTaHHYIO 0a3y AaHHBIX) U
CIPABOYHBIE CUCTEMBI;



YMEHHE UCTIOIb30BaTh KOMITHIOTEPHO-MAaTeMaTHYECKIEe MOENN JJIs aHalln3a
00BEKTOB U MPOILIECCOB: POPMYTUPOBATH II€JIb MOJEITUPOBAHHSI, BHITIOTHITH aHAIN3
pe3ynbTaTOB, MOJYYEHHBIX B XOAE MOJCIMPOBAHUS, OLIEHWBATh COOTBETCTBUE
MOJIENId MOJEIUPYEMOMY OOBEKTY WIJIM TPOLECCY, HPEICTABIATh PEe3yJbTaThl
MOJICTTUPOBAHMsI B HATJISITHOM BHJIE;

YMEHUE OpraHM30BBIBATH JIMYHOEC HWH(OPMAIMOHHOE TMPOCTPAHCTBO C
WCTIONb30BAaHUEM PA3NUYHBIX CPEACTB LU(MPOBBIX TEXHOJOTHH, TMOHUMAaHHE
BO3MOXKHOCTEH LHM(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYTr, MH(PPOBBIX
00pa3oBaTEeNbHBIX CEPBHUCOB;

NOHMMAaHUE OCHOBHBIX MPHUHIIUIIOB PabOThI, BO3SMOXKHOCTEH M OTpaHUYCHHUS
NPUMEHEHUS! TEXHOJIOTHI MCKYCCTBEHHOTO HMHTEIUIEKTA B Pa3MYHBIX 00JACTAX,
HaJIMYME TPEJCTABICHUH O Kpyre pelnraeMbIXx 3aJad MaIluHHOTO OO0yYCeHHS
(pacnio3HaBaHMs, KIACCH(PUKAIIMN U MMPOTHO3UPOBAHUS) HAIMYWE MPEICTABICHUN
00  UWCHONB30BaHMM  HMHOOPMAIMOHHBIX  TEXHOJOTHH B Pa3IMIHBIX
npodeccuoHanbHBIX chepax.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Paznea 1. HHudposass rpaMoOTHOCTH

1.1

1.2
1.3
1.4

Kommnsrorep - yHuBepcanbHOE YCTPOUCTBO
00pabOTKN JaHHBIX

[Iporpammuoe obecrnieueHne
KomnerotepHsie cetn

Nudopmannonnas 6e30macHOCTb

Hroro no pazneny

Pa3znen 2. Teoperuueckue 0CHOBbI HH(P)OPMATHKH

2.1

2.2
2.3

[Ipencrasnenue nunpopmanuu B
KOMITIbIOTEpE

OcHOBBI aredpsl JTOTUKU

KowmmnbrotepHas apupmeruka

Hroro 1o pasaciy

Paznen 3. AropurmMsbl 1 IpOrpaMMHUpPOBaHUE

3.1
3.2
33

34

BBenenue B mporpaMMupoBaHue
BcnomMorarenbHbIe alTOPUTMBI
UucneHHble METObI

AJ'Il"OpPITMLI O6pa6OTKI/I CUMBOJIBHBIX
JaHHBIX

KoaunuyecTBo 4acoB

Bcero

24

19

14

40

16

KonTtpoJbHbie
padoThI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

IIpakTHYeckue
padoThbI



3.5 AJropuT™MBI 00pabOTKH MAacCHBOB
Hroro no pazneny

Paznen 4. UndopmanmoHHble TEXHOJIOT UM
4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB

4.2 AHanu3 JaHHBIX
Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

10
44

14
14
136

3.5

2.5

21.5



11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmbl

Ne i/t

Paspnen 1. Teopernyeckue 0CHOBbI HHPOPMATUKH

11 Nudopmanus u uapopMamoHHbIe
' IPOLIECCHI

1.2 MoaenupoBanue
Hroro no pazneny

Paszpnen 2. Anropurmsl ¥ IPOrpaMMHpPOBaHUeE
2.1 DJIEMEHTHI TEOPUH AITOPUTMOB
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX

OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
MIPOrPaMMHUPOBAHUS

2.3

Uroro no pazneny

Pa3znen 3. UndopmanmoHHbIe TEXHOJIOTHH

KOMHBIOTepHO—MaTeMaTI/I‘IeCKOe

3.1
MO/IEIMPOBAHUE
3.2 ba3br nanHBIX
33 Be0-caiitbl
34 KomnsrotepHas rpaguka
3.5 3D-MoaenupoBaHue

Hroro no pasgeny

KoaudecTBO 4acoB

Bcero

10

28

16

50

10
14

48

KonTtpoJbHbie
padoThI

DJIEeKTPOHHbIE
(uu¢poswIe)
o0pa3oBaTe/ibHbIE

pecypchbl

IIpakTHYeckue
padoThbI

2.5

10

4.5



PesepBHOE Bpems 20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5






IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

w/n Tema ypoka

TpeGoBanust TEXHUKH O€30MACHOCTH U
TUTHEHBI TIPU pabOTe C KOMIBIOTEpAMHU U
JPYTUMHU KOMIIOHEHTaMH U(PPOBOTO
OKPYXEHUS

[IpuHIMIBI pabOTHI KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIIBIO IIKH.
KoHTpoJsiepsl BHENTHUX YCTPOUCTB

ABTOMAaTHYECKOE BHITIOJIHEHUE
MPOTrPaMMBI TIPOLIECCOPOM

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

COBpeMeHHHC KOMIIBIOTCPHBLIC
TCXHOJIOI'MH

[Iporpammuoe obecrnieueHne
7 KOMIIBIOTEPOB, KOMITBIOTEPHBIX CUCTEM U
MOOWJIBHBIX YCTPOMCTB

CucreMHOe MporpaMMHOE oOecIieueHue.
OmnepaoHHBIE CUCTEMBI

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl



10

11

12

13

14

15

16

17

18

19

20

Yrunutel. [[paiiBepsl yCTpOUCTB.
[TapamiensHO€ IPpOrpaMMUpOBaHUE

WHucTannsanus v IenHCTaILISA IS
MPOrPaMMHOTO OOeCTICUeHUS

@aiisioBbie cucTembl. [IpuHUIMTIBL
pa3MelIeHus: 1 KMEHOBaHUs (paityioB B
noyiroBpemMeHHo# mamsit. [1la6monsr amst
OmMCcaHus rpymn (aiaos

3akoHoaarenbcTBO Poccuiickoit
denepanuu B 001aCTH MPOTPAMMHOTO
oOecrieueHns ¥ JaHHBIX

[TpuHIMITEI TOCTPOCHUS U aImapaTHBIE
KOMITOHCHTBI KOMITBIOTEPHBIX CETCH.
CeTteBble MPOTOKOJIBI

Cets UHTEpHET

Pa3znenenue IP-cetu Ha moaceTH ¢
HOMOIIIBIO MAacCOK ITOJACETEN

CereBoe aIMUHUCTPUPOBAHHE

Buner nestensHoctu B cetu UHTEpHET.
Cepsucel Untepnera. ['ocygapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIYTU
HNudopmanronnas 6€301MacHOCTb
BpenonocHble mporpamMMHOe
obecrieueHre U MEeTOAbl OOPHOBI C HUM
[IpakTuueckast paborta o Teme
"AHTUBHpPYCHBIE TPOTPaMMBbI"



21

22

23

24

25

26

27

28

29

OpraHmauHs{ JIMYHOI'0 apXuBa
nHpopmanuu. PesepBHoe KonmupoBaHue.
[TaponbHas 3amura apxuBa

HIndpoBanue qaHHBIX

Anroputm mudposanus RSA.
Creranorpadus

[IpakTnueckas pabora o treme
"[llndppoBanue naHHbIX"

Nudopmanws, 1aHHBIC ¥ 3HAHHSL.
HNHubopmanmoHHbIe TTPOIIECCHI B TIPHPOJIE,
TEXHHUKE U 00IIEeCTBE

HenpepbIBHBIC U TUCKPETHBIC BETHYNHBI
¥ curHaisl. HeoOxoamMocThb
JTUCKpETU3aIy HHHOpMAaIHH,
NpeAHa3HauYeHHOH I XpaHCHHS,
nepeaadn u 00paboTKU B U(PPOBBIX
cHCTEMax

JIBonyHOE KOupoBaHue. PaBHOMEpHBIE
Y HEpAaBHOMEPHBIC KOJIBI.
JlexoupoBaHUe COOOIICHHIH,
3aMMCAaHHBIX C TOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

Ycenosue @ano. [loctpoenue
OJIHO3HAYHO JIEKOJAUPYEMBIX KOJIOB C
nomo1nsko aepesa. ['pap An. A. MapkoBa
EnuHunbl M13MEpeHns KOJau4ecTBa
nHpopmanuu. AapaBUTHBIN MOIXOI K
OIIEHKE KOJIN4ecTBa UH(OpMaIU



30

31

32

33

34

35

36

37

38
39

40

41

CHucreMbl CYUCIIEHUS

[TepeBon uncen U3 OJHOM CUCTEMBI
CUHCJIECHUS B APYI'YIO

I[BOI/I‘-IH&?[, BOCbMCpHUYHAA U
meCTHAAUATCpHUIHAA CUCTCMbI
CUHCJICHUA, CBA3b MCXKY HUMU

HBOI/ILIHafl, BOCbMCpHUYHAA U
IMEeCTHAAUATCPpHUIHAA CUCTCMbI
CUHCJICHUA, CBA3b MCXKY HUMU

JIBouuHasi, BOCbMEepUYHast U
HIECTHAAATEPUYHAs CUCTEMBI
CUMCIICHUS], CBSI3b MEX/1Yy HUMH
Apudmernueckue onepanuu B
MO3ULMOHHBIX CUCTEMAX CUUCICHUS
TpouuHas ypaBHOBELICHHAsA CUCTEMA
CUHCIICHUS

JIBOMYHO-IeCATUYHAS CHCTEMA
CUHCIICHUS

KonupoBanue TekcToB

PacTtpoBoe koanpoBaHue n300pakeHHi
[IpakTuyeckas paboTta o Teme

" Tuckperuzarus rpapuaeckoi
nHpopmarun"

LBeroBbie MOenu. BekropHoe
KoaupoBanue. Popmarsl (aitios.
TpéxmepHnas rpaduka. @pakranbHas
rpaduka



42

43

44

45

46

47

48

49

50

51

Konuposanue 3Byka. OneHka
MH(OPMATMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TP 33JaHHBIX YaCTOTE
JTMICKPETU3AINH U Pa3PsITHOCTH
KOJIUPOBAHUS

[IpakTuyeckas pabora o Teme
"JluckpeTusanus 3ByKOBOU
nHpopmanun”

OcHOBBI anredpsl JOTUKU

Jlornueckue omneparuu. Tabmutsr
NCTUHHOCTHU

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

[IpakTrueckas padoTa o Teme
«IToctpoenue u aHanu3 TabIUIL
HMCTUHHOCTH B TAOJTMYHOM MPOIIECCOPEH
Jloruveckue onepayy 1 Onepanuy Hajl
MHOKECTBAMHU

Jloruueckue OIICpaly U OIICpalr HAad
MHOXECTBaMH

3aKoHbI aNreOpbl JOTUKH.
DKBUBaJICHTHbIE MPeoOpa3zoBaHus
JIOTUYECKUX BBIPAKEHUN

Jlornuyeckue ypaBHEHUs U CUCTEMBI
YpaBHEHUH



52

53

54

55

56

57

58

59

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

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

Jlornveckue 3JIeMEHTHI B COCTaBe
KOMIIbIOTEpa

Tpurrep. Cymmarop. MHoropaspsaHsIi
CyMMarop

ITocTpoeHKEe cXeM Ha JTOTMYECKUX
JJIEMEHTaX. 3alKUCh JJOTUYECKOTO
BBIPAJKEHUS 110 JIOTHYECKOHN cXeme

MI/IKPOCXCMBI 1 TCXHOJIOTUS UX
IIpOU3BOACTBA

[IpencraBieHue LeIbIX YKCEN B TaMSITH
KoMIibtoTepa. OrpaHuYEeHHOCTD
JIMara3oHa yuces Mpy OrpaHuYeHU N
KoJIM4ecTBa pa3psaoB. Ilepenonnenue
pa3psAAHON CETKH

be33HakoBbIe U 3HAKOBBIC TAHHBIE.
3HaKOBBIN OUT. J[BOMYHBIIH
JOTIOJTHUTEIBHBINA KOJI OTPULIATENIbHBIX
qHCeN
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61

62

63

64

65

66

67

68

69

70
71
72

[ToOuTOBBIC TOTUYECKHUE OTICPAIUH.
Jlornueckuii, apupMeTHUECKUI 1
IHUKJIMYECKUI CABUTH

HIndposanue ¢ MOMOUIBIO TTOOUTOBOM
onepaunu «uckinovaromee UM
[IpencraBnenne u XpaHeHHE B AMSTH

KOMIIBIOTEPA BEIICCTBECHHBIX YUCCIT

Beinonnenue onepanuii ¢
BCIICCTBCHHBIMHU YN CJIaMU, HAKOIIJICHUEC
OIINOOK ITPpH BBIYUCIICHUAX

[IpakTnueckas paborta o treme
«M3yueHnne nopa3psIHOrO MaIMHHOTO
MMpEACTAaBJICHUA LEJIBIX U BEHNICCTBCHHBIX
qucen»

AHaNn3 aaropuTMoB

Dransl pelnieHus 3aa4 Ha KOMIIBIOTEpE.
HNHcTpyMeHTanbHbBIE CPEACTBA:
TPAHCIATOP, OTIAAAYUK, TPOPUITUPOBIIUK

Cpena nporpamMupoBanus. Komnusimst
Y UHTEPIIPETALUs IPOrPaMM.
BupryanbHbie MalIuHbl.
WuTerpupoBanHas cpena pa3padoTKu

Metoapl OTIaaKU Inporpamm

Tumnbl nepeMeHHbIX B A3bIKE
IPOrpaMMHUPOBAHUS

O0paboTKa LebIX Yhce
O06paboTKa BeleCTBEHHBIX YHCEI

CJ'Iy‘IafIHLIe u HCCBI[OCJ'Iy‘IaI\/’IHBIC qucia



73
74

75

76

77

78
79

80

81

82

83

84

85

86

BerBnenus. CroxHbIC yCIOBUS

Huxkael ¢ ycnmoBueM

¥kl 1O NEPEMEHHOM.
B3anmo3ameHseMOCTh pa3InYHBIX BUIOB
IIUKIIOB

O06paboTKa HaTypaTBLHBIX YUCEN C

HCITIOJIb30BAHHUEM ITMKJIOB

HaxoxaeHue Bcex MpoCThIX YHCEN B
3alaHHOM Juana3oHe [Ipakrtuueckas
pabota no Teme «Pemienue 3anau
METOJIOM Tepebopar»

WNHBapuaHT nukna

JIoOKyMEHTHpOBaHUE MPOTPAMM
O06paboTKa TaHHBIX, XPAHAIIUXCS B
(aiinax

Pa3Ouenune 3agaun Ha roa3anadu
Hcnonp3oBanue cTaHIapTHOU
OMOIMOTEKH A3bIKA IPOTrPAMMUPOBAHHUSL.
[Toaxmouenne 6GUOIMOTEK MOANPOrPAMM
CTOPOHHHUX MPOU3BOAUTENICH
[Toanporpammsl (poueypsl U
yHKHH)

[Toanporpammsl (poueypsl U
yHKHH)

[IpakTuueckast paborta o Teme
"Pa3zpaboTtka noamporpamm”

Pekypcus. PekypcuBHble 00BEKTHI
(dpakransr). PekypcuBHbIE pOTIEAYPHI U

0.5



87

88

89

90

91

92

93

94

95

96

¢bynkuuu. Vcrnons3oBaHue CTeKa IS
opraHusalv pCKypCHBHBIX BHI3SOBOB

[IpakTuyeckas pabora 1o Teme
"PexkypcuBHBIE OANIPOrpaMMBbI"

MoaynbHBIM IPUHINI IOCTPOCHUS
porpamm
YucnenHsle METOBI

[IpakTnueckas pabora o treme
«HucnenHoe penieHne ypaBHEHH

Hcnonb3oBaHuEe TUCKPETU3ALMH B
BBIYUCJIINTCIBHBIX 3aJa4ax

[IpakTnueckas pabora o treme
«[IpubnmxkEHHOE BBIUYMCICHUE JJIUH
KPHBBIX U IUIOManei Gpuryp»

[IpakTrueckas padota o teme «Ilouck
MakcuMyma (MUHUMYMa) QyHKITAN

O06paboTKa CUMBOJIBHBIX JIAHHBIX.
ANTropUTMBI 00PaOOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJUYECTBA MOSBICHUN
CHUMBOJIa B CTPOKE

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

ANroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: IOMCK MOJACTPOKU BHYTPU TAHHOU
CTPOKH; 3aMEHa HalJICHHON MOJICTPOKHU
Ha JPYT'yI0 CTPOKY
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99

100

101
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104
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[IpakTuyeckas paboTta 1o Teme
"O06paboTKa CTPOK C HCIIOIb30BAaHUEM
GbyHKIUH cTaHAapTHON OMOTHMOTEKN
sI3pIKa MPOrpaMMHUpoOBaHus"

['enepanus ciioB B 3aJaHHOM andaBuTe

MaccuBbl 1 IOCIEI0BATEIBHOCTH YHCEIL.
[IpakTnueckas paborta o reme
"3anonHeHnue maccupa”

O0600111EHHbIE XapaKTEePUCTUKU MacCHBa

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

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

CopTupoBKa 0THOMEPHOTO MACCHBA.
[IpocThie METOABI COPTUPOBKHU.
[IpakTuueckas paborta o Treme
"IIpocTbie METOIBI COPTUPOBKH MaccuBa'

CoptupoBka cinusHueM. beictpas
COPTUPOBKA MaccuBa (AJITOPUTM
QuickSort). [IpakTuueckas pabota mo
teme "beicTpas copTupoBka maccupa'

JIBOMYHBII MOKCK B OTCOPTUPOBAHHOM
MaccuBe. [Ipaktuueckas paboTa 1mo Teme
" JIBOMYHBIN MOUCK"

JIByMepHbIE MAaCCUBBI (MaTPHUIIbI)

0.5

0.5

0.5

0.5

0.5
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AJTOpUTMBI 00pabOTKH MaTpPHUIL
Pewrenue 3ana4 aHanu3a JaHHBIX
CpencTBa TEKCTOBOTO Ipolieccopa
KomnerorepHas BEpcTka TEKCTa

[IpakTtuyeckas padora o teme "BépcTka
JAOKYMCHTOB C MaTCMaTUYCCKUMU
¢dbopmynamn"

HNHCTpyMEHTBI peLleH3UPOBAHMS

[IpakTnueckas paborta o treme
"MHOroCTpaHW4YHbIE TOKYMEHTHI"

O6maunbie cepuckl. KosmekrupHas
pabota ¢ mokymeHnTamu. [IpakTuueckast
pabora no Teme "KonnekrruBHast pabota ¢
JOKyMEHTaMu"

Ananus ga"nHeIX. bojplye nanHnie
Marmmunnoe oOydeHue

Anamms JaHHBIX C IOMOIIBIO
OJICKTPOHHBIX Ta6J'II/II_[

[IpakTrueckas padota o reme "Ananus
JAHHBIX C TOMOIIBIO AJIEKTPOHHBIX
Tadaui"

[TocTpoenue rpadgukoB GyHKIUH.
[IpakTuueckas paborta o Treme
"HarnsgHoe npeacTaBieHue pe3yabTaToB
CTaTUCTHUYECKOW 0OpabOTKU JaHHBIX B
BU/JIE MarpaMM CpeACTBaMU peAaKkTopa
3JIEKTPOHHBIX TabHIL"

— e e

0.5

0.5



JIunum tpenna. [Ipaktuueckas paboTa mo
120 teme "[loabop nuHUM TpeH A,
MIPOrHO3UpoBaHue"
[Ton6op mapamerpa. [IpakTraeckas
pabora no Teme "YuciaeHHOE peleHne

121 .
yYpaBHEHUH ¢ MOMOILBIO 11000pa
napamerpa"
OnTumu3anus Kak MOUCK HaMJTy4IlIero
pelIeHUs B 3a/laHHBIX YCIOBUSX.

122 [IpakTnueckas paborta o treme
"Pemenue 3a1a4 ONTUMU3ALNAHN C
MTOMOIIBIO ANEKTPOHHBIX TabIUI"

123 PesepBHOE Bpems

124 Pe3epBHOE BpeMmst

125 PezepBHoe Bpemst

126 PezepBHoe Bpemst

127 Pe3epBHOE BpeMmst

128 Pe3epBHOE Bpemst

129 PesepBHOE Bpems

130 Pe3epBHOE Bpemst

131 Pe3epBHOE BpeMmst

132 Pe3epBHOE BpeMst

133 Pe3epBHOE BpeMst

134 PesepBHOE Bpems

135 PesepBHOE Bpems

136 PesepBHOE Bpems

ot e e e e e e e e e ek e e e



OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136
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11 KVIACC

KoaudecTBo 4acoB

Ne Jara
Tema ypoka Konrpoabsubie IIpakTuueckue
n/n Bcero U3yYEeHUs
padoThl padoThI
KonunuectBo nnpopmanuu 1
ANTOpPUTMBI CKATHSI TaHHBIX 1
3 Anroputm Xapdmana 1
[IpakTnueckas pabota no teme "Cxxatue
4 JTAHHBIX C TIOMOIIBIO aTOPUTMA 1 1
Xappmana"
5 Anroputm LZW 1

ANTOPUTMBI CKaTHUS TaHHBIX C TOTEPSIMH.
[IpakTueckas padota o teme "Cxarue

6 JMaHHBIX ¢ ToTepsimu (anroputMmbl JPEG, ! 0-5
MP3)"

7 CkopocCTh nepeayu JaHHbIX 1

8 [TomexoycTONYMBBIE KOIbI 1

9 [IpakTrueckas paboTa o Teme | |
"[TomexoycroitunBbie KOAbI"
Cucrtembl. KOMIIOHEHTBI CHCTEMBI U UX

10 B3aumo/ieiictBue. CucteMHslil 3 dekT. |
VYrpasnenue kak HHOOPMAITMOHHBIHA
npouecc. ObpaTHas CBsI3b

11 Mojenu u MOIeTMpOBaHKUE 1

12 I'pader 1

13 Pemenue 3a1a4 ¢ nomouisio rpagon 1

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl
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HepeBbs
OCHOBBI TEOPUU UTD

[Ipaktuyeckas padora o teme "[louck
BBIMTPBIIIHON CTPATETHH B UTPE C TIOITHOM
nHpopmanuein"”

CpezncTBa HCKYCCTBEHHOTO MHTEIJIIEKTA

[IpakTnueckas padbora o teme "Cpezacraa
HCKYCCTBEHHOT'O MHTeIeKTa"

dopmanu3anys NOHIATUS AITOPUTMA.
MamuHa TrrOpHHra Kak yHUBepcaabHas
MOJIeJIb BeIunciieHuil. Tesuc Yépua—
TrroprHra

[IpakTnueckas pabora o treme
"CocraBiieHHE MPOCTON MPOrpaMMBbl TS
MamuHbl Thropunra"

Mamuna [locTa

Hopmansnbie anropudmer Mapkosa

AJTOPUTMHUYECKH HEpa3peluIuMbIe
3aJa4y. 3aJava OCTaHOBA.
HeBo3MOXHOCTh aBTOMATHYSCKOM
OTJIAJIKH TIPOTPaMM

C0KHOCTh BBIYMCIICHUM

ITouck MpoCTHIX YKCeN B 3aJJAHHOM
JIMara3oHe ¢ IOMOIIbIO aJlTOpPUTMA
«pemeto JparocheHar

[Ipaktuyeckas pabora no teme "[louck
IIPOCTBIX YHCEN B 33JJaHHOM JHara3oHe"
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30

31

32

33

34

35

MHoropa3psHble Leble YKcia, 3a1a4u
JUTMHHOHN apu(METHKH

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

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

[IpakTnueckas pabora o treme
"[locTpoenue anpaBUTHO-YACTOTHOTO
cJoBaps JUIs 33JJaHHOTO Tekcra'"

AHaJ'II/I3 TEKCTAa HA €CCTCCTBCHHOM A3BIKC.
Brinenenue nmocinenoBareiIsHOCTEN IO
mabsiony. PerynspHbie BEIpaKEeHHS.
YacTOoTHEIN aHAIIH3

[IpakTrueckas padota mo teme "Ananus
TEKCTA Ha €CTECTBEHHOM S3bIKE"

Crexu. AHanu3 NpaBUILHOCTH
CKOOOYHOTO BBIPAKEHUS

Brruunciienue apugmMeTnyeckoro
BBIPaKCHUS, 3aIIUCAHHOTO B
noctukcHoOU popme

[IpakTuyeckas paboTta o Teme
"Bbruncienue apupmMeTuyeckoro
BBIPAXKEHUS, 3aIIUCAaHHOTO B
noctdukcHoi hopme"”
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40

41

42

43

44

Ouepenu. Mcnonp3zoBanue ouepenn Ais
BPEMEHHOTO XpaHEHUS JaHHBIX

[IpakTuyeckas pabora 1o Teme
"Ucnonw3oBanue ouepean"”

[epeBbs. Peannzanus nepeBa ¢ moMOIIbIO
CCBUIOYHBIX CTPYKTYp. [[BOnuHBIE
(6unapueie) nepesbs. [locTpoenue nepena
JUIS 3aJaHHOTO apu(PMETHYECKOTO
BBIPAKCHUA

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

PexypcuBHbIe anroput™Mel 00xo0/1a JepeBa.
Hcnonb3oBanue cTeka U o4epeau st
00xo0/1a epena

PexypcuBHbIE anropuTMel 06xo1a AepeBa.
Hcnonb3oBanue cTeka U o4epeau s
00xo0/1a epeBa

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

O6xo0x rpada B rimyobuny. O6xox rpada B
TUPUHY

KonundecTBo pa3nuyHbIX MyTel MEXIy
BEPIIMHAMU OPUEHTUPOBAHHOTO
aIMKIN4ecKkoro rpada
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54

Anroput™m JlefKcTphl.

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

Anroput™m @nonga—Yopiaiia

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

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

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

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

3az[aq1/1, peuIacMbIC C MIOMOIIBIO
JUHAMHWYCCKOI'O ITPOTrpaMMUPOBAHMA:
3aJa4yy OIITUMHU3alluHN

[TonsiTie o mapagurmax
nporpammupoBanusi. O030p SI3bIKOB
MPOrPaMMHUPOBAHHS

[TonsiTue 06 06BEKTHO-OPHEHTUPOBAHHOM
IPOrpaMMHUPOBAHUU
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O6’beKTBI H KJIACCBHBI. CBOﬁCTBa U MCTObI
00BEKTOB

OOBEKTHO-OpUEHTUPOBAHHBIN aHAIN3

[IpakTuyeckas pabora o Teme
"Ucnonp30BaHe rOTOBBIX KJIACCOB B
nporpamme”

Pa3paboTka mporpamMm Ha OCHOBE
00BEKTHO-OPHEHTUPOBAHHOTO 1TOIX0/1a
[Ipaktuueckas padota "Pa3paboTka
MIPOCTOH MPOTPaMMEBI C HCITOJIb30BAHHEM
KJIaccoB"

WNukancynsauus. [Ipaktuueckas pabota no
teme "Pa3paboTka kiacca,
HCTOJIb3YIOLIET0 MHKATICYJIAINI0"

Hacnenosanue. [Tommmopdusm
[IpakTrueckas padboTa o Teme
"Pa3paboTka nepapxuu Kiaccon"

Cpenpl ObICTPOH pa3pabOTKU MIPOTPAMM.
[IpoexTupoBanue nnTepderica
M0JIb30BaTeNs

[IpoextupoBanue nnTepderica
M0JIb30BATENS

Hcnonp30BaHue rOTOBBIX YIIPaBIsSEMbIX
AJIEMEHTOB JJIsl OCTPOeHUsl uHTepdeiica
[IpakTuueckast paborta o Teme

"Pa3zpaboTka nporpammsl ¢ rpaduyeckum
uHTepgeiicom”

0.5
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N3yuenue BTOpOro si3bika
IIPOrpaMMHUPOBAHUS

N3yuenune BTOpOro s3bika
IIPOrpaMMHUPOBAHUS

OTalbl KOMIIBIOTCPHO-MATECMATUYCCKOT'O
MOJCIUPOBAHUSA

Jluckperusanus npu MaTeMaTH4ECKOM
MOJCINPOBAHUN HCIPCPBIBHBIX
npoueccoB. MoieupoBaHue ABUKECHUS

[IpakTnueckas pabora o treme
"MonenvupoBanue qBHKEHUS"

MopenupoBanrue OMOJIOTHYECKUX CHCTEM.
[IpakTnueckas paborta o Treme
"MonaenupoBaHue OHOJIOTHIECKUX
cucrem"

Marematuueckrue MOJIETH B 5KOHOMUKE.
BoruncnuTenbHbIe S5KCIEPUMEHTHI €
MOJENSIMU

BepostHocTabie Moaenu. [IpakTuyeckas
pabota o Teme "MmMuTanmoHHoe
MOJENTUPOBAHUE C IOMOIIBI0 METO/1a
Mownrte-Kapio"

KommbroTepHoe MoieIMpoBaHuE CUCTEM
yIpaBICHUS

O06paboTka pe3ynbTaTOB 3KCIIEPUMEHTA
Tabnuunble (pensuuoHHbIE) 6a3bl JaHHBIX

ITouck, copTupoBKa U GUIBTpALUSA
JIAHHBIX. 3apoChkl Ha BEIOOPKY JaHHBIX.

0.5

0.5
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3anpocsl ¢ mapaMerpamu. Beraucnsiembie
TOJISI B 3ampocax

[Ipaktuyeckas pabora o Teme "Pabora ¢
rOTOBOM 0a30i JaHHBIX"
MuoroTtabauanbie 0a3bl JaHHBIX. THITBI
cBsI3el Mexay Tabnuiamu. BHemHui
Kkimro4. [{emocTHOCTH 0a3bl JTaHHBIX
[IpakTnueckas paborta o Teme
"Pa3paboTka MHOTOTAOINYHOM Oa3bI
TaHHBIX"

3anpockl K MHOTOTA0IMYHBIM 0a3zam
TTAHHBIX

[IpakTrueckas pabora o teme "3anpocsl
K MHOTOTa0IM4YHON Oa3e maHHBIX"

SI3bIk ynpaBneHus nanHeiMu SQL

[IpakTrueckas padboTa o Teme
"YnpaBneHue TaHHBIMU C TTOMOIIIBIO
si3pika SQL"

Hepensmmonnsie 6a3bl JaHHBIX.
DKCHEPTHBIC CUCTEMBI

WuTepHeT-npunoxxeHus

ITonaTtue o cepBepHON U KIIMEHTCKOU
yacTsax caiTa. TeXHOJOTHUS «KIMEHT —
cepBep», €€ JOCTOMHCTBA U HEJOCTaTKU

OcHoBrlI a361ka HTML

[IpakTuyeckas pabora o Teme
"Co3iaHne TeKCTOBOW BeO-CTpaHUIbI"

OcHoBrI a361ka HTML



92

93

94

95

96
97
98

99

100

101
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103

OcuoBsl sa361ka HTML

[IpakTuyeckas pabora o Teme
"Co3nanue BeO-CTpaHUIIbI, BKIFOYAOIICH
MYJIbTUMEIUIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JaHHbIE, BUJI€0)"

OCHOBBI KacKaTHBIX TaOJIHII CTUJICH
(CSS)

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

Cuenapuu Ha si3pike JavaScript
Cuenapuu Ha si3pike JavaScript
®dopMbI HA BEO-CTpaHHUIIE

[IpakTrueckas padboTa o Teme
"O6paboTka gaHHBIX hopm"

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

Kagpuposanue. UcnpaBnenue
nepcrekTuBsl. ['ncrorpamma. Koppekuus
yYpOBHEH, KOPPEKIUS 1IBETA.
Ob6ecrBeunBaHUE [[BETHBIX H300pasKkeHUN

BBoj n300paskeHuii C NCTIOJIL30BaHUEM
Pa3IUYHBIX HUPPOBBIX YCTPOICTB.
[MpakTrueckas paboTa 1o Teme
"O6paboTka nudppoBeIX GoTorpaduit”
Perymb. Pabota ¢ oGnactsimu. OUIBTPHI.
IIpaktruyeckas padora no teme "Perymib
uu¢poBeIX GoTorpaguit”

0.5
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114

115

116

MHorocioiHbIe H300pakeHusl.

TexkcroBnle cinon. Macka cinosa. Kananbl.

CoxpaHeHue BbIICTICHHOM 00nmacTu
[IpakTuyeckas pabora 1o Teme
"MHorocioiiHble n300paxeHus"
[ToaroroBka uurocTpanuil s Beo-
caifroB. [IpakTuueckas pabora no Teme
" AHUMUpPOBaHHbIE U300pakeHus"
Bexropnas rpaduxa. Bekropuzamms
PacTpOBBIX U300PAKECHUIM
[IpakTnueckas pabora o treme
"Bekropnas rpaduka"

[TpuHIMIIBEI TOCTPOCHUS U
peAaKTUpOBaHUS TPEXMEPHBIX MOIee
[IpakTrueckas padboTa o Teme
"Co3manue mpoCThIX TPEXMEPHBIX
moxaenen"”

Cerounbie Mojenu. Marepuansl
[IpakTuueckas pabora o Treme
"CeToynnie Moaenn"

MonennpoBaHue UICTOYHUKOB
ocBemeHus. Kamepst

[IpakTuueckas paborta mo Teme
"Pennepunr"

AnmutuBHBIE TexHOJOoTHH (3D-
MIPUHTEPHI)

[ToHsiTHE O BUPTYaTBHOU pEaTbHOCTH U
JOTIOJIHEHHOM peaibHOCTH

0.5



117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136

OBIIEE KOJIMYECTBO YACOB I10

PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
Pe3epBHOE BpeMst
Pe3epBHOE BpeMmst
Pe3epBHOE BpeMst
Pe3epBHOE BpeMst
Pe3epBHOE BpeMmst
Pe3epBHOE BpeMst
Pe3epBHOE BpeMmst

PesepBHOE Bpems

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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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