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INOACHUTEJIBHA A 3AIIMCKA

[Iporpamma o undopmartuke (yriayOJaEHHbBIN YypOBEHb) HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE TpeOOBaHW K pe3yJibTaTaM
OCBOEGHMSI OCHOBHOM  00pa3oBaTE€NbHOM NPOrpaMMbl  CPEAHEr0  OOLIEro
oOpazoBanusi, npeactaBieHHbIx B @I'OC COO, a taxxke (enepanbHOil paboueit
IpPOrpaMMbl BOCITUTaHMSI.

[Iporpamma 1o wuHpoOpmMaTUKe MAa€T MOpPEACTaBICHUE O LEesAX, oOuen
cTpaternu OOy4YeHUs, BOCHUTAHHUSA M PA3BUTUS OOYYAIOMIMXCS CpeICTBaMU
yaeOHoro mpenmera «MuHdopmaTuka» Ha yriayOiaEHHOM ypOBHE, YCTaHABIMBAET
o0s13aTenpHOE IpeIMETHOE CoJiepKaHue, peIycMaTpuBaeT ero
CTPYKTYPUPOBAHHE IO pa3jiesiaM U TeMaM Kypca, ONpEeNsieT paciupeielieHue ero
1o kjaccam (rojgaMm u3yyeHus), Ja€T NPUMEpPHOE paclpeieleHue y4eOHbIX 4acoB
N0 TEMaTUYECKUM pa3felaM Kypca U pPEKOMEHAYeMyko  (IpHUMEpPHYIO)
[OCTIEIOBATEIbHOCTh  MX  M3yY€HUS C  y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTUKM Y4eOHOro Ipolecca, BO3PACTHBIX
0COOCHHOCTEH 00yYarOIIMNXCS.

[Iporpamma o nHpopmMaTHKE ONpeAeseT KOJIUYECTBEHHbBIE U KaU€CTBEHHbBIE
XapaKTePUCTHKU y4eOHOT0o MaTepHasa JIjs KaXJI0ro roja U3yueHus, B TOM YHUCIIe
U1 COAEPKATEeNbHOTO HAMNOJHEHHs] Pa3HOro BHJA KOHTPOJIS (MPOMEXYTOUHOU
aTTecTaluu oOyuaromuxcs, BCEPOCCUICKUX IPOBEPOYHBIX pabor,
rocyJapcTBeHHOM UTOroBoi arrecrauuu). [Iporpamma no undopmaTuke sBasETCSA
OCHOBOM JJIi COCTaBJICHHUS AaBTOPCKUX Y4YE€OHBIX NPOrpaMM U YYEOHHKOB,
HOYPOYHOI'0 TUTAHUPOBAHUS Kypca YUUTENIEM.

Nupopmaruka B cpenHeM oO11eM 00pa30BaHNUN OTPAXKAET:

CYITHOCTh HMH(POPMATHKH KaK HAYyYHOW JAUCHUIUIMHBI, HW3yYarolien
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMATHU3AIMHA MH(POPMAITMOHHBIX
IPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  O0JIacTM  TpPUMEHEHUS  HWH(POPMATHUKH, TPEKIE  BCETO
MH(POPMAILIMOHHBIE TEXHOJIOTUH, YIIPABJIEHUE U COLMANIBHYIO chepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HHQOpMATHKH ©  WHOOPMAIMOHHOU
NEeSATENbHOCTH.

Kypc undopmaruku niast ypoBHs cpeAaHero oomero oOpa3oBaHUS SBISETCS
3aBepUIalOIMM 3TallOM HEMpPEephIBHOW MOATOTOBKM 0OydYaromuxcsi B o0nacTu
MHPOPMATUKU U HMH(OPMALMOHHO-KOMMYHMKAIIMOHHBIX TEXHOJIOIHH, Onmupaercs
Ha coJiepkaHue Kypca MH(OOPMATUKH YPOBHS OCHOBHOTO 0OIIEro 0O0pa3oBaHUs U
OMBIT  TIOCTOSSHHOTO  TPUMEHEHHUs  HMH(OPMAIHMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHM, AT TEOPETHUYECKOE OCMBICICHHE, MHTEpIpETalnio U 00o0IIeHne
3TOTO OIBITA.



Pesynbrarel  yriyOJ€HHOTO YpPOBHSI HM3yueHUsT ydeOHOro mpeamera
«Mndopmarrka» OpPUEHTHUPOBAHBI Ha TMOJyYE€HHE KOMIIETEHTHOCTEH s
noclienyrouieil npodeccuoHaabHOM earenbHOCTH. OHU BKIIOYAIOT B ce04:

OBJIAJICHUE KJIIOYEBBIMU MOHATUSAMU U 3aKOHOMEPHOCTAMHM, PacliO3HABAHUE
COOTBETCTBYIOIIMX UM  MPHU3HAKOB M  B3aUMOCBS3€H,  CIOCOOHOCTH
JEMOHCTPUPOBATH PA3JIMYHbIE TOAXO/IbI K U3YUYECHUIO SABICHUM;

yMEHUE pellaThb THUIOBBIE TMPAKTUYECKUE U TEOPETHUYECKUE 3a/1auH,
XapaKTEpHbIE JJIs1 UCMIOJIb30BAHUSI METOJOB U MHCTPYMEHTAPUS IaHHOTO YYEOHOIO
IpeIMeTa;

HaJIMYUE TMPEICTABICHUH O JAaHHOM Y4eOHOM MpeaMeTe KaK LEeIOCTHOU
Teopun (COBOKYITHOCTH TEOpHUI), OCHOBHBIX CBSI3IX CO CMEXHBIMH OOJACTIMU
3HAHUM.

B pamkax yrinyOnéHHOro ypoBHS M3y4eHHs] MH(POPMATUKH OOECredrMBaETCs
IeJICHAIIPaBJICHHAs MTOATOTOBKA OOYYAlOMIMXCS K MPOJOJDKEHUIO 00pa3oBaHUS B
OpraHm3alusx  Npo(ecCHOHATBHOTO  O0pa3oBaHUA IO  CIELUATIbHOCTSM,
HEMOCPEJICTBEHHO CBSI3aHHBIM C HU(POBBIMU TEXHOJOTUSMH, TaKUM Kak
nporpaMMHasi MHXeHepus, MH(OpMalMOHHAas 0€30MacHOCTh, MH(OPMAIMOHHbBIC
CHUCTEMBl W TEXHOJOTMHM, MOOWJIBHBIE CHCTEMBbl M CETH, OOJbIINE JaHHBIE U
MalIMHHOEe O0O0y4YeHUe, TPOMBINIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHBIN
UHTEJUIEKT, TEXHOJIOTMH OeCpOBOJHON CBA3M, POOOTOTEXHHKA, KBAHTOBBIC
TE€XHOJIOTUU, CUCTEMBbI PACIpPEACIEHHOTO PEECTpa, TEXHOJOTUU BHUPTYaIbHOW WU
JIOTIOJTHEHHOM peanbHOCTEM.

OcHoBHast 1enp wu3ydeHus ydyebHoro mnpeamera «Wudopmaruka» Ha
yrayOonéHHOM  ypOBHE cCpemHero ofmiero oOpa3oBaHus — oOecrieueHue
NanbHEHIIEero pa3BUTUS WH(OPMAIMOHHBIX KOMIIETEHIIMHA O00ydYaromerocs, €ero
TOTOBHOCTH K JKU3HHU B YCJIOBHSIX Pa3BUBAIOLIErocs MH(OPMAIMOHHOIO 00IECTBa
U BO3pACTalOIIEe KOHKYPEHIMM Ha pbIHKE TpyAa. B CBS3M C 3TUM H3y4yeHUE
uHpopmatuku B 10—11 xiraccax 70mKHO 00€CTICUNTD:

c(OPMUPOBAHHOCTb MHUPOBO33PEHHUS, OCHOBAHHOI'O HAa MOHMMAHUU POJIU
uHOpMATUKK, HWHOOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIILICHUS;

cOpPMUPOBAHHOCTh yMEHHM pa3nuyaTh (aKTbl M OLIEHKH, CpPaBHHUBATH
OIICHOYHBIE BBIBOJbI, BHJETh HX CBSI3b C KPUTEPUSIMU OLICHUBAHHS U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, IIPOBEPATH HA IOCTOBEPHOCTD U
000011aTh HHpOPMAITHIO;

cOpPMUPOBAHHOCTh ~ MPEJCTAaBICHUA O BIMSHUM  HHPOPMAIIMOHHBIX
TEXHOJIOTMM Ha JKU3Hb 4YeJlOBeKa B OOLIeCTBE, IMOHMMAHHUE COLMAJIBHOTO,
SKOHOMMYECKOTO, TMOJUTUYECKOT0, KYJIbTYPHOrO, FOPUIAYECKOTO, MPUPOIHOIO,



PrOHOMHUYECKOI0,  MEIULUMHCKOTO U  (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTHH;

NPUHATHE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH()OPMAIIMOHHBIX TEXHOIOTHA,
OCO3HaHUE OTBETCTBEHHOCTH JIIOJICH, BOBICUYEHHBIX B CO3/IaHUE U UCIIOJIb30BAHUE
UH(OPMAITMOHHBIX CHCTEM, paclpocTpaHeHne nHGOpMaIIny;

CO37laHUE YCJIIOBUM JJI1 Pa3BUTHS HABBIKOB Y4EOHOM, MPOEKTHOM, HAy4HO-
UCCIIEIOBATENILCKOM U TBOPYECKOM NEATEIbHOCTH, MOTHUBALIMM OOYYalOlUXCS K
CaMOpPa3BUTHIO.

B copepxxanuu ydeGHOro mpeamera «MHpOpMaTHKa) BBIACIAIOTCS YETHIPE
TEMaTHUYECKUX pa3jiera.

Paznen «lludpoBas TrpaMOTHOCTB» TOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX DJIEMEHTOB IU(POBOr0 OKPYKEHUS, BKIIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIBb30BAHUIO CPEICTB ONEPALMOHHON CUCTEMBI, pa0OTE B
cetu MHTepHET W HCMONB30BAHUIO WHTEPHET-CEPBHUCOB, HH(OPMALMOHHON
0€30I1acCHOCTH.

Paznen «Teoperwdyeckne OCHOBBI HMH(POPMATHKKW» BKIOYaeT B ceOs
NOHATUWHBIA ammapar HWH()OPMATHKH, BOIMPOCH KOIWPOBaHUSA WH(GOpMAIINH,
u3MepeHus: MHPOPMAIMOHHOTO 00BEMa JaHHBIX, OCHOBBI anreOpbl JIOTUKUA U
KOMITBIOTEPHOTI'O MOJEIIMPOBAHUS.

Pasnen «AnropuTMBl M IpPOrpaMMHUpPOBAaHHE» HAIpPaBICH Ha pa3BUTHE
AITOPUTMHYECKOTO MBILUICHUS, pa3pad0OTKy aJITOPUTMOB U OIIEHKY UX CII0KHOCTH,
(opMHpOBaHKE HABBIKOB peaiM3allMy MPOrpaMM Ha S3bIKax MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «IHpOopManuoOHHBIE TEXHOIOTHI MOCBAIIEH BOIIPOCAM MTPUMEHEHUS
UH(OPMAIIMOHHBIX TEXHOJOTUHM, PEATM30BAaHHBIX B MPUKIAIHBIX MPOTrPAMMHBIX
OPOJAYKTaX M HHTEPHET-CEpBHCAX, B TOM YHCIE B 3ajlayaX aHajiu3a JaHHBIX,
UCIIOJIb30BaHUIO 0a3 JAHHBIX U AJIEKTPOHHBIX TAOIUL ISl pEeIUEHUs MPUKIIATHBIX
3azay.

B npuBenénHom nanee copepxanuu ydeOHoro mpenmera «Mudopmatrkan
KYpPCUBOM  BBIJICJICHBl JIOMOJIHUTEIbHbIE TEMbI, KOTOpblE HE BXOIAT B
00s3aTeNbHYI0 TporpaMmMy oOy4eHHs, HO MOTYT OBITh IPEIJIOKEHBI ISl U3YUYEHUs
OTJIETIbHBIM MOTUBUPOBAHHBIM U CLIOCOOHBIM O00YyYarOIIUMCS.

YrnyOnéHHbll  ypoBEHb U3y4YeHHS HH(DOPMATHKH PEKOMEHIYeTCs IS
TEXHOJIOTUYECKOTO0  MPOQWIsl, OPUEHTHPOBAHHOTO HAa  MHXXEHEPHYIO U
UH(OPMAIIMOHHYIO C(epbl ACSATENbHOCTU. YTIIYOJIEHHBIH YpPOBEHb HW3Y4YEHUS
uH(popMaTUKK 00ECIeYMBAET: MOATOTOBKY O0yYaroluXcsi, OPUEHTHPOBAHHBIX Ha
CHEeIUAIbHOCT B 00JacTd HWH(GOPMALMOHHBIX TEXHOJOTUH U WH)XCHEPHBIC
CHELMATbHOCTH, Y4YacTUE B IPOEKTHOM M HCCIENOBATEIBCKONW JESITEIBHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HAMpPaBJICHUSMHU OTpaciu HHOOPMAIMOHHO-



KOMMYHHUKAIIMOHHBIX TEXHOJOTHM, TOATOTOBKY K YYaCTHIO B OJIUMIIMAJAX U cllaue
Enunoro rocyiapcTBEHHOT0 3K3aMeHa o HH(popMaTHKe.

[TocnenoBaTenbHOCT, M3Yy4YEHUS TEM B TMpejesiaXx OJIHOr0 Trojia oOydeHus
MOXKET OBbITh M3MEHEHAa MO YCMOTPEHHUIO YUWUTENs MpU MOJATOTOBKE pabouei
IpOrpaMMbl U MIOYPOYHOTO MJIAHUPOBAHHSL.

OO61iee 4KciIo YacoB, PEKOMEHIOBAaHHBIX JIJIsl U3yd4eHUs] nHpopmaTuku — 272
yaca: B 10 kiacce — 136 yacos (4 gaca B Hefnento), B 11 kimacce — 136 yacos (4 yaca
B HEJICIIO).



COLEPXXAHWE OBYUYEHU
10 KITACC

ITudpoBast rpaMOTHOCTD

TpeOGoBanus TEXHUKH OC30MMACHOCTH W TUTHEHBI mpu padbore ¢
KOMITBIOTEPAMH U IPYTUMHU KOMIIOHEHTaMU ITU(DPOBOTO OKPYKEHUS.

[TpuHIMIBEI PAOOTHI KOMIIBIOTEPOB U KOMITBIOTEPHBIX CHUCTEM. APXUTEKTypa
¢don HeiitmaHna. ABTOMAaTHYECKOE BBIMOJHEHHE MPOTPAMMbBI  IIPOILIECCOPOM.
OmnepaTuBHas, TMOCTOSIHHAsST W JOJTOBpeMeHHas mamsaTb. OOMEH IaHHBIMU C
IIOMOIIBIO KH. KOHTpOosuiepsl BHEMIHUX YCTPOUCTB. [IpsIMO TOCTYIT K TaMSITH.

OcHOBHBIE TEHJICHIIMM  Pa3BUTHUA KOMITbIOTEPHBIX TEXHOJIOTUH.
[TapannenbHbie BBIYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkomnbroTepsl. PacnpenenéHnble BBIYMCIUTEIbHBIE CUCTEMBbl U 00pabOTKa
OonpIMX JaHHBIX. MOOWIbHBIE NHQPPOBBIE YCTPOWCTBA W WX pPOJb B
KOMMYHHKAIIHSX. Bcerpoennbie KOMITBIOTEPHI. MUKPOKOHTPOJIEPHL.
PoGotusupoBanHbie MPOU3BOACTBA.

[IporpammHoe obecrieueHre KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. BubI
IPOrpaMMHOro0 o0ecrnedeHus: U MX Ha3HaueHue. OCOOEHHOCTH MPOrpaMMHOIO
obOecrieueHrss MOOWJIBHBIX ycTpoucTB. [lapamnenbHoe mporpaMMHpOBaHUE.
CucremHoe mnporpamMmHoe obOecrneueHue. OneparoOHHbIE CHUCTEMbI. Y TUJIUTHI.
HpaiiBepsl  ycTpouicTB. HWMHCTAIUISIIMA W JOEUMHCTAIUIALMA — [POTPAMMHOTO
o0ecrieueHusl.

daitnoBbie cucTembl. [IpuHIMIBI pa3MelnieHuss W WMEHOBaHUS (aljIoB B
nonroBpeMeHHoU namsatu. [[abmonb! 11t onucanus rpyIi (Haiiaos.

[Iporpammuoe obecrniedenue. JIuieH3upoBanue MporpaMMHOTO oOecreyeHus
u 1uudpoBsix pecypcoB. IlpompuerapHoe u  CcBOOOAHOE MPOrpaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCTOIb30BAHUE MMPOrPAMMHOIO
obOecrieuennss u 1HUQPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBAEMas
3aKoHOJAaTeIbCTBOM Poccuiickor denepannu 3a HEMPABOMEPHOE MCIOJIB30BAHUE
IPOrpaMMHOro obecredeHus U HUGPOBBIX PECYPCOB.

[IpuHUIMNBI TOCTPOCHUS U ANNIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresble potokoibl. Cetb UHTEpHET. Anpecanus B cetu MuTepHer. [IpoTokons
crexka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha mojaceTH ¢ mOMOIIbIO Macok mnojcereil. CereBoe
agMuHUCTpUpoBaHue. [lomydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3U C y310M ceTu. OnpeneneHue MapupyTa JIBUKEHHUS
MTaKETOB.

Buner  pestenbHoctH B ceth  MutepHer. CepBuchl  HMHTepHeTa.
['eoundopmalnmoHHbie CUCTEMBI. ['€0IOKAIIMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(HampuMep, JIOKalus MOOWJIBHBIX TelnedOHOB, OMpeAeNieHne 3arpy>KeHHOCTH
aBTOMAarucTpasei), HHTEPHET-TOPTrOBIIsA, OpOHUPOBaHUE OUIIETOB U TOCTUHUIL.

['ocynapcTBEHHBIE JEKTPOHHBIE CEPBUCHI U ycCiIyrd. ColuanbHbIE CETH —
OopraHu3alus KOJUIEKTUBHOTO B3aMMOJCUCTBUS U oOMeHa aaHHbIMU. CeTeBoi
ATUKET: TpaBwWia TMOBeIeHUs B KubOepmpoctpaHcTBe. [Ipobrema momMHHOCTH
nosiyueHHou nHdopmaiuu. OTKpeIThIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHBbIE M JKOHOMHUYECKHE YTpO3bl, CBA3aHHBIE C HCIOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexXHOJorui. OOIue mpoodsieMbl 3alUThI
uadpopmaruu  u  uwHbOpMmarmoHHOW  Oe3omacHocTH. CpeacTBa  3aIUTHI
uH(pOpMAIIM B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETAX M aBTOMATHU3UPOBAHHBIX
uH(pOpMaIIMOHHBIX  cucTeMmax. lIpaBoBoe oOecrieueHue UHGOPMAIMOHHON
0€30IMacHOCTH.

[IpenorBpamnieHue HECaHKIIMOHUPOBAHHOTO JOCTyTa K  JUYHOU
KOH(UICHITNATHFHON WH(POPMAIIUU, XPAHSIIEHCS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOWJIBHBIX yCTpOHCTBax. BpemoHocHOe mporpaMmMHoOe 0OecreueHne U CrocoObl
OOprOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanus JIHUYHOTO apXuBa
uHdopmanuu. PezepBHoe konupoBanue. [laponbHast 3anura apxusa.

[udpoBanne nanHbIX. CUMMETPUYHBIE W HECUMMETPUYHBIC ITHQPHIL.
[Mudper npoctoii 3amensl. [lludp Lezaps. I[ludp Bmxenepa. Anroputm
mdpoBanus RSA.

Teopetuueckue 0CHOBHI HHPOPMATHKHI

Nudopmanus, nanneie u 3HaHus. MHpopMalimoHHbIe TPOILIECCHl B MPUPOJIE,
TEXHUKE U 00IIECTBE.

HemnpepoiBHBIE W JUCKPETHBIE BEJIMYMHBI M CUTHaIBL. Heo0xonmMocTh
JTUCKpeTU3aluu uHGOpMaIuy, MpeAHa3HAYECHHOW Mg XpaHEHHUs, Mepenadu u
00paboTKH B IIU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHbIE U  HEpPaBHOMEPHBIE  KOJIBI.
JlexoaupoBanue COOOIIECHMIA, 3aITMCAHHBIX C TIOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
YcnoBue @ano. IlocTpoeHME OAHO3HAYHO ACKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHUIIBI M3MepeHus KoruecTBa HHpopManuu. An(aBUTHBIA MOIX0] K
OLICHKE KOJIMYeCTBa MH(POPMALIMH.

Cucrtembl cuucieHus. Pa3BépHyTas 3amuch IMeNbIX U JPOOHBIX YHCENT B
NO3UIIMOHHOW cucTeMe cuucieHus. CBOICTBa MO3WIIMOHHON 3alKCH YHUCHA:
KOJIMYECTBO UG B 3aMUCH, NMPU3HAK JEIMMOCTU YKCIA Ha OCHOBAaHHUE CHUCTEMBI
CUHUCJICHUA. AJITOPUTM TE€PEeBO/JIa 1EJIOr0 YKcia U3 P-u4HOM CUCTEMBbl CUUCIICHUS B
JNECATUYHYI0. AJTOPUTM MepeBoJa KOHEUHOM P-uuHON npoOu B NECATHUHYIO.
AJITOPUTM TIEPEBOJA ULEIOr0 4YMCIa W3 JIECATUYHOW CUCTEMBI CUUCIIeHUs B P-
nuyHyto. IlepeBox koHewyHOU pgecsaTUUHONW npoObu B P-munyro. JIBouuHas,
BOCBMEPHYHAS U LIECTHAILUATEPUYHAS] CUCTEMbI CUMCIICHUS, CBSI3b MEXKIY HUMHU.



ApudmMernueckre ornepanuyd B TMO3UIIMOHHBIX CHUCTEMaxX CUUCIEHUs. TpouyHas
YPaBHOBEIIICHHAs CUCTEMA CUUCIIECHUS. JIBOUUHO-ECSITUYHASI CUCTEMA CUMCIICHUS.

KonupoBanue TtekctoB. KomupoBka ASCII. OpHoOalTHBIE KOJIUPOBKH.
Cranmaptr UNICODE. Komupoka UTF-8. Omnpenenenne HHPOPMALMOHHOTO
00BEMa TEKCTOBBIX COOOIIICHUIA.

KomupoBanme  m3obpaxkenmii. OneHka  uHOOPMAIIMOHHOTO  00BEMa
rpaduueCcKuX JaHHBIX MPHU 3aJaHHBIX Pa3pPEIICHUH U TJIyOMHE KOJIUPOBAHHUS I[BETA.
[IBeToBbie Monenu. BekTopHoe komupoBanue. Dopmathl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

Koauposanue 3Byka. OnieHka nHGOPMAIIMOHHOTO 00BhEMa 3BYKOBBIX JaHHBIX
MIPHY 3aJJaHHBIX YACTOTE NUCKPETU3AIMU U PA3PSATHOCTH KOJUPOBAHUS.

Anrebpa noruku. I[loHsTue BbicKasbiBaHUsA. BhickaswpiBaTeabHbIE (HOPMBI
(mpenukatsl). KBaHTOPBI CyIIECTBOBAHUS M BCEOOLTHOCTH.

Jlormyeckue omneparuu. TaOmuibl UCTUHHOCTU. Jlormyeckue BBIpaKEHUS.
Jlormueckue TtoxnaecTBa. Jloka3aTelbCTBO JIOTUYECKUX TOXKAECTB C MOMOIIBIO
Ta0IUI] UICTUHHOCTH. JIorruecKkue onepanuu U orepaluy HaJ MHOKECTBAMH.

3aKoHBI anreOpbl JIOTMKU. DKBUBAJICHTHBIE MPEoOpa3oBaHUS JIOTUYECKHUX
BbIpaXeHUN. Jlornueckue ypaBHEHHsI U CUCTEMBI YPABHEHUM.

Jlornyeckue GyHKIMUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKHX
(GYHKIIUH OT KOJTMYEeCTBA apryMeHTOB. [10THBIE CHCTEMBI JIOTHYECKUX (PYHKITHMA.

Kanonnueckne  dopmbl  joruueckux  BbipakeHud.  CoBepIleHHBIE
JTU3bIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOpPMaJibHbIE (OPMBI, aAJITOPUTMBI HX
MOCTPOCHUS IO TaOJIUIEe HICTUHHOCTH.

Jlormyeckue »3JIEeMEHTBI B coOcTaBe KommbiloTepa. Tpurrep. Cymmarop.
Mmuoropaspsanbiii cymmarop. IlocTtpoeHne cxeM Ha JOTMYECKMX DJEMEHTax IIo
3aJJaHHOMY JIOTUYE€CKOMY BBIPAXEHHIO. 3alUCh JIOTUYECKOrO BBIPAKEHUSA II0
JIOTUYECKOU CXEME.

[IpencraBienne LENbIX 4YHUCEN B MHaMATH KoMibloTepa. OTpaHHMYEHHOCTb
Jyarna3oHa 4YuCesl IPU OrPaHUYECHUH KoiuyecTBa paspsnaoB. llepenonneHnue
pa3psiIHONM ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OWUT. JIBOMYHBIM
JOTIOJTHUTEIIBHBIN KOJI OTPULIATEIbHBIX YUCEIL.

[TobutoBeie Jormueckue onepauuu. Jlornueckuit, apudMeTHdecKuil
muknaeckuii  casurd.  [lludpoBanme ¢  momomplo TOOWTOBOM — omeparuu
«uckioyarotiee NI .

[IpencrapiieHne BEUIECTBEHHBIX YMCENI B MaMITH KOMIIbIOTEpA. 3Hayalas
4acTh W MOPSAIOK yucia. Jluana3oH 3HaueHUN BelleCTBEHHBIX yuceld. [Ipobiemsr
XPAaHCHUSI BEIIECCTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAaHUYECHUEM KOJIMYECTBA
paspsaoB. BreinosiHEHHE oOllepalui C BELIECTBEHHBIMU YHUCJIAaMHM, HAKOIUICHUE
OIIMOOK MPH BBIYUCICHUSX.



ANTOpUTMEI ¥ IPOrPpaMMUPOBAHUE

Omnpenenenre BO3MOXHBIX Pe3yJbTaTOB paOOThl MPOCTEUIINX aJTOPUTMOB
YOPABJICHUS] HCIIOTHUTENIMU U BBIYMCIUTEIBHBIX anroputMmoB. OmpexaeneHue
UCXOJHBIX JaHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYEMbIH pe3yJIbTar.

Ortanbl pemieHus: 3ajaad Ha KommbioTepe. WHCTpyMeHTalbHBIE CPEICTBA:
TPAHCIATOP, OTIAAYuK, mpoduiupoBuK. KoMmmuisuus u HHTEpHpeTanus
nporpaMm. BupTtyajibHbie MalllMHBI.

WNurerpupoBanHas cpeaa pa3paboTku. MeToapl OTIAJKU  MPOTPaAMM.
Hcnonbs3oBanne TpaccUpoBOYHbIX Tabmuu. Otnanousnsiid BbeBoA. Ilomarosoe
BBITIOJIHEHUE MTpOrpaMMbl. TOUKM ocTaHoOBa. [IpocMOTp 3HaYECHHMIN TEPEMEHHBIX.

A3k nporpammupoBanust (Python, Java, C++, C#). Tumbl JgaHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJIbHBIE, JIOTMUECKHe. BeTBiueHus.
Cnoxnbie ycmoBus. Iuknel ¢ ycmoBueM. LUkl 1O MEpEeMEHHOM.
B3anmo3aMeHsI€eMOCTh  pa3jIMYHBIX  BUJOB  LUKIOB. VHBapuant uukia.
CocraBneHue LUKIA C HCIOJIB30BAHUEM 3apaHEe ONPENEIEHHOTO WHBApUAHTA
LUKIIA.

JIoKyMEeHTHpOBaHUE Mporpamm. Hcnonb3oBanue KOMMEHTApHUEB.
[ToaroroBka onucaHusi IpOrpaMMbl U MHCTPYKUMU AJIS MTOJIb30BATENS.

AnTOpuTMBI 00pa0OTKM HATYpPaTbHBIX YMCEN, 3aMMCAHHBIX B MO3WUIIMOHHBIX
CUCTEMaxX CYHUCJICHHUS: pa30HeHHe 3alucd 4Yucia Ha OTACNbHbIE HHUQPHI,
HAaXOXJEHUE CYMMbl W TMpOM3BEIEHUS UU(Dp, HAXOKIECHUE MaKCHUMaIbHOU
(MUHUMAJIBHOM ) U PBHI.

Haxoxnaenue Bcex IMpOCTBIX 4YHCEN B 3aaHHOM Jauarasone. IIpencrasienue
quciia B BUA€ HA0Opa MPOCTBIX COMHOXKUTENEH. ANTOpUTM OBICTPOrO BO3BEAEHUS
B CTEIICHb.

OG6paboTka JaHHBIX, XpaHsmuxcs B (aitnax. TeKCToBbIE U JBOWYHBIE (hAMIIbI.
daitnioBbie nIepemMeHHbIe ((ailnoBble ykazatenu). Urenwe u3 (Qaitna. 3anuch B
daii.

Pa3buenue 3amaun Ha moa3anauu. [loamporpaMmel (mporeaypsl U (YHKITUH).
Pexypcusa. PexypcuBHble 00bekThl ((pakranbl). PexypcuBHbie mpoueaypsl u
¢ynkuuu. Mcnonb3zoBaHue cTeka sl OpraHu3aliy PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHne CTaHAAPTHOM OUOIMOTEKM sI3bIKa MPOrPaMMHUPOBAHUS.
[lonkmtouenne  OMOAMOTEK  MOANPOTrPaMM  CTOPOHHUX  NPOU3BOJIUTENIECH.
Moy ibHBIN NPUHITUI TOCTPOCHUS TPOTPAMM.

Uucnennble Metoapl. TouHOoe U TNPUOMMKEHHOE peElIeHUsS  3aJlauu.
YuclieHHbIE METOJIbI pEUIEHUSI YPABHEHMI: METOJ nepedopa, METO/1 MOJIOBUHHOIO
nenenud. [IpubOnuk€HHOE BBIUKMCICHUE JUIMH KPUBBIX. BhlunclieHwe muioiaaeu
Guryp ¢ NOMOUIbIO YMCICHHBIX METOAOB (METOJ HPSAMOYTOJIbHUKOB, METO[



tpaneruii). [louck Makcumyma (MUHUMYMa) GYHKIAA OJHOM TMEPEMEHHOU
METOJOM IOJIOBUHHOTO JEIECHUS.

O06paboTka CHMBOJIBHBIX  JIaHHBIX. BcTpoeHHble  (QYHKUHUHM — A3bIKa
MpOrpaMMHUPOBaHUs N1 OOpaOOTKM CUMBOJBHBIX CTPOK. AJNTOPUTMBI 00OpaOOTKHU
CUMBOJIBHBIX CTpPOK: TOJCYET KOJMYECTBA IMOSBIECHUN CHMBOJIA B CTPOKE,
pa3OveHHue CTPOKM Ha CJoBa MO MPOOEIbHBIM CHUMBOJAM, MOHCK MOJCTPOKH
BHYTPM JAHHOM CTPOKH, 3aMEHA HAUJICHHOW IIOJCTPOKH HA JPYryK CTPOKY.
I'enepanusi Bcex CIOB B HEKOTOPOM ai(aBUTE, YAOBIECTBOPSIOLIMX 3aJaHHBIM
orpannueHusM. [IpeoOpazoBaHue yucia B CHMBOJIBHYIO CTPOKY H 0OpaTHO.

MaccuBel W MOCJEIOBAaTENIbHOCTH 4YHCeNl. Bpruucienne 000OUIEHHBIX
XapaKTEPUCTUK AJIIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
POU3BEACHUS, CPEIHEro apupMEeTUYECKOro, MUHUMAJIBLHOTO M MaKCHUMaJbHOTO
3JIEMEHTOB, KOJHMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOLIMX 33JJaHHOMY YCIOBHIO).
JIvHEeNHBIM MOKUCK 3aJaHHOTO 3HAYEHHS B MACCHBE.

CoptupoBka ogHOMepHOro Maccusa. [IpocTbie METOIBI COPTUPOBKU (METOJ
ny3bIpbkKa, METOJl BbIOOpa, COpPTHUpOBKa BcTaBkamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka maccuBa (amroput™m QuickSort). J[BoMuYHBI MOUCK B
OTCOPTUPOBAHHOM MAaCCHBE.

JIBymMepHBIE MacCUBBI (MaTpUIbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MacCCHBOB: 3alIOJJHEHHUE ABYMEPHOTO YHCIOBOIO MAacCHBA MO 3aJJaHHbIM ITPaBUJIaM,
MOMCK DJIEMEHTA B IBYMEPHOM MacCUBE, BBIYHMCIIEHHE MaKCUMyMa (MUHUMYMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, MEPECTAaHOBKA CTPOK M CTOJIOLOB
JBYMEPHOTO MAacCHBA.

WNHupopManroOHHbIE TEXHOJIOTHH

TexcroBbiii mpouieccop. PenaktupoBanue u ¢opmarupoBanue. I[IpoBepka
opdorpaduun u rpammatuku. CpeacTBa MOUCKA M ABTO3AMEHBI B TEKCTOBOM
npoueccope.  Mcnons3oBanme — crwiei.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokymeHTsl. CHocku, ornaBiaeHue. KoiuiekTuBHas padoTra € JIOKYMEHTaMHU.
WNHCcTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Ipoueccopax. OOnayHble CEPBUCHIL.
Henosast mnepenucka. Pedepar. I[lpaBuna uuTHpoBaHUS HCTOYHHKOB U
opopmieHuss Oubnuorpapuyeckux ccbulok. OdopMmiieHHEe CMHUCKA JUTEPATYPHI.
3HAaKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TeXHMYECKHE CpPEeACTBa BBOJA
TekcTa. CHenuaJu3upoOBaHHBIE CPEACTBA PEJAKTHUPOBAHUS MAaTEMAaTHYECKHX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/layd aHalIW3a JaHHBIX: MPOTHO3UPOBAHUE,
Kjaccudukanus, KiacTepusauus, aHaiu3 OTKIoHeHuH. IlocineaoBarenbHOCTh
pellleHusl 3a7a4 aHa/Iu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA W OLIEHKA
KauecTBa JaHHBIX, BHIOOp W/WIIHM MOCTPOEHHE MOJIETH, MpeoOpa3oBaHKe JaHHBIX,
BU3yaJIM3allsl TaHHbIX, HHTEPIPETALNs pe3ysbTatoB. [Iporpammubie cpeactsa u



MHTEPHET-CEPBUCHI JJI1 00paOOTKU W TIPEACTABICHUs NaHHBIX. bobiue gaHHbIE.
MammnHoe o0yuenue. MHTeIeKTyanbHbIi aHaIu3 TaHHbIX.

AHalIM3 JJaHHBIX C TOMOIIBIO AJIEKTPOHHBIX Ta0ull. BhIunclieHHE CyMMBI,
CpelHero apu(pMeTUuYeCKoro, HaudoIbIIEro (HAMMEHBIIEr0) 3HAUEHUS TUaIa30Ha.
Boruucnenne koddduimenta Koppensiuu JIBYX psAA0B AaHHBIX. [locTpoenue
CTOJIOYATHIX, JUHEHYAThIX M KpyroBblx nuarpamm. [locTtpoeHue rpadukxoB
dbyukiuit. [Togdbop nuHUM TpeHIa, pEIIeHHE 3a/1a4 TPOTHO3UPOBAHUS.

UuclieHHOE pEeIlIeHHEe YpaBHEHUH C TIOMOIIBI0 MOoa0opa mapameTpa.
Ontumuzanus Kak MOMCK HAWJIY4Ilero PelIeHUs B 3aJaHHbIX ychoBusix. Llenesas
byHKIMg, orpaHuueHus. JIokampHbIE U TIIOOQJIBHBIA MHHHMYMBI 1IE€JIEBOM
dbynkuuu. Pemenue 3a1a4 onTUMHU3AIUMU C TOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckue 0CHOBEI HHPOPMATUKHA

Teopernyeckue mMOAXOAbI K OLIGHKE KoJudecTBa HHMoOpmanuu. 3akoH
agautuBHOocTH HHPopManuu. Popmyna Xaptiau. Mubopmanus u BEepoOSITHOCTS.
®opmyna llleHHOHA.

Anroputmbl cxaTusi nmaHHbIX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANroputmbl CKaThsi JAAHHBIX C TMOTEPSMH. Y MEHBIICHUE
TyOuHBI KopoBaHus 11BeTa. OCHOBHBIC HjaeHu anroputmoB cxatus JPEG, MP3.

CxopocTh mepenayu JaHHBIX. 3aBUCUMOCTh BpPEMEHU IMepeaadyud  OT
nH(pOpPMAIIMOHHOTO 00bEMA JIAHHBIX U XAPAKTEPUCTUK KaHayia CcB3u. [IpuuuHbI
BO3HUMKHOBEHUs OMIMOOK TpU Imepenade JaHHbIX. KoJbl, MO3BOJISIONIUE
oOHapy>XMBaTh W WCIPABIATH OMIMOKH, BO3HUKAIOUIME TPHU Tepeaade JaHHBIX.
Paccrosinue Xsmmunra. Koguposanue ¢ noBropenuem 0utoB. Koasl XaMMuHra.

Cucrempl. KoMIOHEHTBI CHCTEMBI W HWX B3auMojeucTBue. CHCTEMHBIN
addekrt. YnpapneHue kak nHPopMarimoHHsIi nporecc. OOpaTHas CBA3b.

Mognenn u monenupoBanue. Llens MonenupoBanusa. COOTBETCTBUE MOJIEIU
MOJIETTUPYEMOMY OOBEKTY WJIU TMpOIEcCy, Ieau MozaenupoBanus. Gopmanuzanus
MIPUKJIAJIHBIX 3a]1a4.

[IpencraBienne pe3yabTaToOB MOJCIUPOBAHUS B BHUJE, YIOOHOM ISt
BOCIIPHSATHS YEIOBEKOM. [ paduueckoe mpeACcTaBIeHUE JAHHBIX (CXEMbI, TAOJIHIIbI,
rpadukn).

I'padbt. OcHoBHbIe noHsTH. Buasl rpados. Onucanue rpadoB ¢ moMoIuibo
MAaTpUI] CMEXKHOCTH, BECOBBIX MATpPUI], CIHUCKOB CMEXHOCTU. PemeHue
QITOPUTMUYECKUX 3a/lad, CBS3aHHBIX C aHaiu3oM rpadoB (MOCTPOECHUE
ONTHMAJIIBHOTO TYTH MEXIy BepmuHaMu rpada, OmpeneleHue KOJUYeCTBa
Pa3IMYHBIX IYTEH MEXIAy BEpPUIMHAMU OPUEHTUPOBAHHOIO ALUKIMYECKOTO

rpaga).



JlepeBbs. bunapHoe nepeBo. [lepeBbs momcka. CrocoObl 00Xoza jaepeBa.
[IpeacraBnenue apudMeTHUECKUX BBIPAXKEHUM B BHUJE AepeBa. [JuckpeTHble Urpbl
JIBYX UTPOKOB C ToyiHOM uHdopmanueit. [loctpoenue nepesa nepedopa BapuaHTOB,
OMUCAHUE CTPATETUU UTPHI B TAONIMYHOU PopMe. BHIMTPHIITHBIE U TPOUTPHIIIHBIC
MO3UILINHU. BBIUTPBIIIHBIE CTPATErUH.

CpenctBa MCKYCCTBEHHOrO0 MHTEJUIEKTa. CepBHUCH MAIIMHHOTO IEpPEBOJIa U
pacro3HaBanusi ycTHOM peun. KorHuTtuBHbIe cepBuchl. neHTuduKamus u mouck
U300paxXeHuN, pacrio3HaBaHUe UL, CamooOyyaroiuecs CUCTEMBI.
NckyccTBEHHBIM HMHTEIJIEKT B KOMIBIOTEPHBIX Urpax. Mcmosb30BaHWE METOJIOB
MCKYCCTBEHHOT'O MHTEJUIEKTa B OOydYaronmx cuctemax. Vcrnonbp3oBaHue METOIOB
HCKYCCTBEHHOI'O0 MHTeJIEKTa B poOoToTexHuke. MuTepuer Bemieit. [lepcnexkTunbl
Pa3BUTHUS KOMITBIOTEPHBIX UHTEIUIEKTYaJIbHBIX cucTeM. HelipoHHbIe ceTH.

AJTopuTMBI M IPOrpaMMHPOBaHHUE

@opmanu3anuss  NoHATHS — anropurma.  Mammnaa — TeroopuHra — kak
YHUBEpCalibHasi MOJieJIb Beruuciaennil. Tesuc Yépua—Twropunra.

OlLieHKa CIIOKHOCTH BBIUMCICHHH. Bpems paboThl B 00bEM HCIOIB3YEMOM
naMmsiTH, WX 3aBUCHUMOCTh OT pa3Mepa UCXOJHBIX JaHHbIX. OlleHKa
ACHUMIITOTUYECKOW CIIOKHOCTH  QITOPUTMOB. AJITCOPUTMBI  MOJMHOMHUAIBHOU
cinoxxkHoctu. llepeOGopuble anroputmbl. I[IpuMepsl pa3nUyHBIX aITOPUTMOB
pelIeHns OJJTHOM 3a/1a4ud, KOTOPBhIE UMEIOT PA3IMYHYIO0 CIOKHOCTb.

[Touck TpOCTBHIX 4YHMCEN B 3aJlaHHOM JIMANa30HE C IOMOIIBI0 aJrOpUTMa
«peueTo DpatocheHay.

MHoropa3psigHbIe [IeTbIe Yncia, 3a1a9d JUTMHHONW apu(METHKH.

CrnoBapu  (accollMaTHBHBIE MAaCCUBBI, OTOOpaKeHMsI).  XDII-TAOJIUIIBI.
[TocTpoenue andaBUTHO-4ACTOTHOTO CJIOBAPS JUIsl 3aJJaHHOTO TEKCTa.

Crexku. AHamM3 NPaBUIBHOCTH CKOOOYHOTO BHIpaKeHUsA. BrluncieHnue
apu(pMETUYECKOTO BBIPAKEHHUSI, 3aIITMCAHHOIO B TOCTPUKCHOMN (hopMme.

Ouepenu. Mcnonb3oBanue ouepeu Jjisi BDEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHHMaIBHOTO OCTOBHOTO J€peBa
B3BEIICHHOTO CBS3HOTO HeEOpueHTHUpoBaHHOro rpacda. KomudecTBo pazinyHbIX
nyTel MEXy BEpIIMHAMU OPUEHTHPOBAHHOTO AlMKJIMYECKOTo rpada. AIroputm
JIEHKCTpBL.

JlepeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP. IBOoMuHBIE
(ounapubie) aepeBbs. [locTpoeHue naepeBa AJig 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PeKypcuBHbBIE alropuT™Mbl o0xoja jaepeBa. Vcmosib3oBaHHE CTEKa U
ouepenu st 00xoja AepeBa.

JluHamuyeckoe MOporpaMMHUpPOBAHME KaK METOJl pEIIeHUs 3ajJady C
COXpaHEHUEM MPOMEKYTOUHBIX PE3YyJbTATOB. 3aJayd, pEIIaeMble C MOMOIIbIO



JTUHAMUYECKOTO MPOTPAaMMUPOBAHMS: BBIYHMCIECHUE PEKYPCUBHBIX (YHKIIHA,
OJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kjaccel. CBoiCcTBa M MeTO/bl O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA AHAJIU3.
PazpaboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOTO MOAXO/A.
WNukancynsanus, HacaeqoBaHUE, MOIUMOPPHU3M.

Cpensl ObicTpoil pazpaboTku nporpamm. I[IpoekTupoBanue uHTEpderica
nosib3oBaTens. Mcrnonb3oBaHWE TOTOBBIX — YNPABIAEMBIX  3JEMEHTOB s
OCTpOeHUs HHTEpdeEiica.

O630p  s3bikOB  mporpammupoBaHusi.  Ilonstue o  mapaaurmax
IPOrpaMMHUPOBAHHS.

HNudopManmoHHBIE TEXHOIOTHH

Dtanbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIUPOBAHMS: IOCTAHOBKA
3ajayd, pa3paboTKa  MOJENM, TECTUPOBAHME  MOJENIH,  KOMIIBIOTEPHBIN
DKCIIEPUMEHT, aHAJIN3 PE3YyJIbTaTOB MOJIEINPOBAHUS.

JluckpeTuzanusi Npd MaTEMaTUYECKOM MOJEIMPOBAHUU HEMPEPHIBHBIX
npoueccoB. MogenupoBanue JBHKEHHS. MojenupoBaHue  OMOJOTHMYECKHX
cucTteM. MaremaTudyecKue  MOJEIM B 3KOHOMHUKE.  BpluuciautenbHble
HKCIIEPUMEHTHI C MOJEISIMHU.

OO0paboTKka pe3yJbTaTOB JKCIEpUMEHTa. MeTo HauMEHBIINX KBaJpaTOB.
OueHka YHCIOBBIX MApaMETPOB MOJECIUPYEMbIX OOBEKTOB U  IPOLIECCOB.
BoccranoBneHue 3aBUCUMOCTEN 0 pe3yJibTaTaM SKCIIEPUMEHTA.

Beposarnoctaeie  momenu.  Meroaer Monrte-Kapno.  Mmuranmonnoe
MojienrpoBanue. CUCTEMbI MaCCOBOTO OOCITY KUBaHHUSL.

Tabnuunble (pensanuoHHBbIC) O0a3bl JaHHBIX. Tabnuila — TpeACTaBICHUE
cBeJleHnii 00 OMHOTHIHBIX 0OBekTax. Iloie, 3amucek. Kmrou tabaumel. Pabora ¢
roToBOM 0a30il JaHHBIX. 3amnojiHeHue Oa3bl naHHbIX. [louck, copTHpoBKa u
dbunpTpanys TaHHBIX. 3ampPOChl Ha BBIOOPKY MTaHHBIX. 3alpOCHI C MMapaMeTpamu.
Beruucnsiemele 1oss B 3ampocax.

Mmuororabnuunbie 0a3bl  JaHHBIX. Tumbl CBA3ed Mexay TaOIUIaMU.
Buenmnuii kitou. [enmocTHOCTh 0a3bl JaHHBIX. 3aMPOChl K MHOTOTA0IMYHBIM Oa3aM
JAHHBIX.

HNuTepuer-npuioxenus. [loHaTHE O CEpBEPHON U KIMEHTCKOW YacCTsX CauTa.
TexHoOTHSl «KIUEHT — CepBep», €€ NTOCTOMHCTBA U HeMOoCTaTKU. OCHOBBI S3bIKA
HTML wu xackaanwix tabmuin ctuieidt (CSS). Cuenapum Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHULIE.

Pasmemenune BeO-caitToB. Ycimyra XxocTuHra. 3arpyska ¢aiaoB Ha CaiT.

BBon m300pakeHuii C HUCMONIB30BAHUEM PA3IUYHBIX HU(PPOBBIX YCTPOIMCTB
(dpoBbIX (poToanmapatoB U MHUKPOCKONOB, BUIEOKAMEp, CKAaHEPOB U JIPYTUX



ycTpoiicTB). ['padmueckuii pegakrop. Paspemenne. Kagpuposanue. Mcnpasinenue
nepcrekTuBbl. I'mcrorpamma. Koppekiuss  ypoBHEH, KOpPpEeKUHs — IIBETa.
ObGecuBeunBanue MBETHBIX H300paxeHuil. Perymb. Pabora ¢ oOnacTsaMmu.
OUNbTPBL.

MHorochnoliabie H300pakeHusi. TekcToBele ciion. Macka crnos. Kanambl.
Coxpanenue BblJeneHHONW obOnactu. [loaroToBka wiumoCTpanuii Juisi BeO-CaiToB.
AHUMHPOBaHHBIE U300pAKEHUSI.

Bekropnas rpaduka. IlpumurtuBbl. HM3MeHeHuHe mMOpsSAKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. I'pynmmposka. Kpussie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopuzaius pacTpoBbIX H300paKEHU.

[IpyHUMNB  MOCTPOCHUS U PENAKTUPOBAHUSA TPEXMEPHBIX  MOJEIIEH.
Cerounble monenu. Marepuansl. MoaenUpoBaHUE HMCTOYHHUKOB OCBEIICHUS.
Kamepnl. AnnutuBHbie TexHosioruu (3D-nmpuntepsi). [loHsTHe 0 BUpPTyalibHOM
PEaIbHOCTH U JONIOJIHEHHOM PEAIBHOCTH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBINM YPOBEHB) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VJIBTATHI

JIn4HOCTHBIE  pe3yJibTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOyyJaronmxcsi pyKOBOJCTBOBAaTbCS CGHOPMHUPOBAHHON BHYTpPEHHEH mo3uLuen
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHUEHTAIIMH, TO3UTHUBHBIX BHYTPECHHHX
yOeXIeHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSAM POCCHUHCKOTO
o011ecTBa, pacliupeHne KU3HEHHOTO OMbITa U OMbITa JEATEIHLHOCTH B TIpollecce
peanu3aluyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HaIpaBJICHUM
BOCITUTATEIHHOU JIEATECTLHOCTH.

B pesynpraTte wu3ydeHus WHGOPMATHKKA Ha YpPOBHE CPETHETO OOIIETO
obOpa3zoBaHus y oOydarorierocss OyayT chOpMUPOBAHBI CICAYIOIINE JIMYHOCTHBIC
pe3yIbTaThI:

1) rpaXxAaHCKOr0 BOCIIMTAHHUA:

OCO3HaHWE CBOMX KOHCTHUTYIIHMOHHBIX IpaB M OOS3aHHOCTEH, yBaKCHHUE
3aKOHA W TIPaBOMOPSAIKA,  COOJIOIGHWE  OCHOBOIIOJATAMOIIMX  HOPM
UH(OPMAITMOHHOTO TTpaBa U WH(OOPMAITMOHHON OE30MaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HJICOJIOTHU JKCTPEMHU3MA, HAIMOHAIU3MA,
KCeHO(OOMH, JUCKPUMHUHAIIMK 110 COIMAIBHBIM, PEIMTHO3HBIM, pPaCOBBIM,
HAITMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) MaTpUOTHIECKOTO BOCITMTAHMS:

[IEHHOCTHOE OTHOIIIEHUE K UICTOPUYECKOMY HACIIeINI0, TOCTIKEeHHsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTUIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAyKU
B KU3HU COBPEMEHHOTO OOLIECTBA;

3) DyXOBHO-HPaBCTBEHHOT'O BOCIIMTAHU:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO TTOBEIACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATH OCO3HAHHBIC PEUICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHCIIE B
cetu MHTepHeT;

4) 5CTEeTHIECKOTr0 BOCIIMTAHHUA:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAas OCTETUKY HAy4dHOTO U
TEXHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCTIPHHHMMATh Pa3IMYHbIC BUIbI HMCKYCCTBA, B TOM YHCJIE
OCHOBAHHOTO HA MCIIOIh30BAaHUH WH(POPMAITMOHHBIX TEXHOJIOTHI;

5) hbu3HMIecKOro BOCIUTaHUS:

chOpMHUPOBAHHOCTh  37I0POBOr0 M Oe3omacHoro  obpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pOBbIO, B TOM UYHCIE 3a CYET



coOmro/ieHrs TpeOoBaHUM OE30MacHOM IKCIUTyaTalui CPeCTB UHPOPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TpyAOBOI'0 BOCIIMTAHHA:

FOTOBHOCTh K AKTUBHOW JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

uHTepec K cdepam mpodeccuoHaTbHONW JIESITEIHbHOCTH, CBSI3aHHBIM C
uHpOpMaTUKON, NPOrpaMMHUPOBAHHMEM U HWH(POPMAIMOHHBIMU TEXHOJOTHUSIMU,
OCHOBAaHHBIMH Ha JOCTIDKCHHSIX HAayKH HH(POPMATUKH M HAYYHO-TEXHUYECKOTO
mporpecca, yMEHUE COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHbIC TIUIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0 U €amMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) SKOJIOTHIECKOTO BOCIIATAHHUSA

OCO3HaHHWE TrI00aJBbHOTO XapaKTepa IKOJOTHYECKUX MPOOJIeM U TMyTel ux
pemieHusi, B TOM 4YuclIe C Y4€TOM BO3MOXXHOCTEH HMH(POPMALUOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) IEHHOCTH HayYHOT'O ITO3HAHNA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKH, JIOCTHXKCHHSM HAyYHO-TEXHHYECKOrO IIporpecca u
0011IeCTBEHHOM MPAKTUKH, 32 CYET MOHUMAHUS POJIU UHPOPMAITMOHHBIX PECYPCOB,
MH()OPMAIIMOHHBIX TPOLIECCOB M HH(GOPMAIMOHHBIX TEXHOJOTUM B YCIOBHUAX
¢ poBoit TpaHchopMaIuu MHOTHX cep KU3HU COBPEMEHHOTO O0IIECTBa;

OCO3HAaHHME IIEHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYUIECTBIATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO JESTEIHbHOCTh HHIMBUIYAIBHO U B TPYIIIIE.

B mporiecce nocTuxkeHusl JTMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOrpPamMMBbI
no wuHopMaThke Yy O0OydYaroIIUXCS COBEPIICHCTBYETCS  AMOIMOHAIbHBIN
WHTEJUICKT, PEnoJaratonuii chOpMHUPOBAHHOCTS:

CaMOpEryJIMPOBaHMsl, BKIIIOYAIOLIET0 CAaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJACHHE, CIOCOOHOCTh aJaNTUpPOBAThC K
ASMOIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIOYAIOIIECH CTPEMJICHUE K JTOCTHKEHUIO LU U
yCIexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHUE JIEUCTBOBATh, MCXOJs M3 CBOMX
BO3MOXKHOCTEH;

SMITaTHH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIMOHAIBLHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €TI0 MPHU OCYIIECTBICHUU KOMMYHHUKAIMU, CIOCOOHOCTH K
COYYBCTBHUIO U COTIEPEKUBAHMUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIINX CITIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3peiiaTb KOHPIUKTHI.



METAIIPEJMETHBIE PE3VJIBTATDI

B pesynbraTte w3yueHuss HWHPOPMATHKKA HA YPOBHE CpPETHETO OOIIero
oOpa3zoBanust y oOywarouierocs OyAyT cpOpMHUpPOBaHbI MeETaNpeIMETHbBIE
pe3yNbTaThl, OTPAKEHHBIE B YHHBEPCAIbHBIX yUEOHBIX ACHCTBHUSIX, & UMEHHO —
NO3HaBaTelIbHbIE  YHUBEpCAJbHbIE yueOHbIE JACUCTBUS, KOMMYHHKATHUBHbBIE
yHHUBEpCaJlbHbIe y4ueOHble NEHCTBHS, PETyJSATUBHBIC yHHMBEpCAJbHbIE yueOHbIE
JCHCTBYSI, COBMECTHAS I€ATEIHHOCTb.

ITo3HaBaTeNbHBIC YHUBEPCAILHEIC YI€OHbIE JEHCTBHUS

1) 6a30BEI€ JIOTHYECKHUE ACHCTBUA:

CaMOCTOSITENIBHO  (hOpMyNIHMpOBaTh W aKTyaJU3UpOBaTh  Mpodiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBEHHBIM NpPHU3HAK WM OCHOBAHUA NJS CpaBHEHUS,
kiaccudukanuu u 00001IeHS;

ONpeAENATh LENU JEATENbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUU HX
TOCTUKEHMS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX;

pa3palaTeIBaTh IUIAH pElIeHUs MPoOJIeMbl ¢ YYETOM aHajIn3a HUMEIOLIUXCS
MaTepuaibHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JAESATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
IEJISIM, OIICHUBATh PUCKU TIOCIIEICTBUN ACSITETLHOCTH;

KOOPAMHHUPOBATh W  BBIOJMHATH pabOTy B  YCJIOBHSX  pPEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BBIE HCCIEOOBATEIBCKIE ACHCTBH:

BJIa/IETh HaBBIKAMHU Y4€OHO-HCCIIEIOBATENIbCKON U MMPOCKTHON JESTEIbHOCTH,
HaBbIKAMM  pa3pelieHus MpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIIEHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

OCYIIECTBIISATh PA3JIMYHBIE BUIBl JEATEIBHOCTH 10 IIOJYYEHUIO HOBOTO
3HAHWA, €r0 HHTEPIpeTaIiy, MPeoOpa3OBaHUI0O U TMPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX CHUTyalUsX, B TOM YHCIE MPH CO3JaHUU YYEOHBIX U COIUAIBHBIX
POEKTOB;

(opMuUpOBaTh HAYYHBIH TUI MBIIUICHUS, BIAJE€Th HAYYHONU TEPMUHOJIOTHUEH,
KITIOYEBBIMU TTOHITHSIMH U METOJIaMU;

CTaBUTh M (HOpMYJIHMpOBaTH COOCTBEHHBIE 3aJayd B 00pa30OBATEIbHON
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIHIX;



BBISBJISITh  TIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyalIM3UpOBaTh 3ajauvy,
BBIJIBUTATh THUIIOTE3y ©€ peIIeHUs, HaXOAUTh apryMEHTHI JJIs JI0Ka3aTelIbCTBA
CBOUX YTBEPXKICHHM, 3a1aBaTh TapaMETPhl M KPUTCPUU PEIICHHS;

aHATM3UPOBATh TIOJIYYCHHBIC B XOJ€ PEIICHWS 3aJadyd  Pe3yJbTaThl,
KPUTHYECKH OIIEHHUBATh MX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIUsM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;,

OCYIIECTBJIAThH IIEJICHANIPABICHHBIM TOUCK TEPeHOCca CPEICTB M CIOCOOOB
JENCTBUA B MPOGECCHOHAITBHYIO CPENy;

yMETh TMEPEHOCHTh 3HAHUS B IO3HABATEIBHYIO M TPAKTHYECKYH 00JacTH
KU3HENEITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX YUCOHBIX MTPEAMETOB;

BBIIBUTATh HOBBIC WJCH, MpeJjiaraTb OPUTHHAIBHBIC TIOIXObI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JOIMYCKAIOIINE ATbTEPHATUBHBIE PEIICHNUS.

3) pabota ¢ uapOpMaLHEii:

BJIAJICTh HaBBIKAMU MOJyYCHUS WH()OPMAIIMU M3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSATENIbHO  OCYIICCTBJIATh  TIOWCK,  aHAW3, CHCTEMATH3aIlii0 U
WHTEPIPETANNUIO HHPOPMAIMH PA3TUIHBIX BUIOB U (OPM MPEACTABICHUS;

co3/laBaTh TEKCThl B pa3IMYHBIX (opMarax ¢ y4ETOM Ha3HAYCHUS
uHoOpMaIlMl W IICJICBOM  ayJWTOPHH, BBIOMpas ONTUMAJIBHYIO  (GOpMY
IIPE/ICTABIICHUS U BH3yaJIU3alliy;

OIICHUBATh JOCTOBEPHOCTh, JETUTUMHOCTh WH(MOpPMAIUH, €€ COOTBETCTBHUE
MIPABOBBIM M MOPAITBHO-ITHYECKUM HOPMaM;

UCIIOIb30BaTh  CPEACTBA  HMH(POPMAITMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTUHA B PEIICHUN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3allMOHHBIX
3a7a4 ¢ COOJIOJICHHEM TpeOOBaHUNM SProOHOMHUKHU, TEXHUKH OE€30MacHOCTH,
TUTHCHBI, peCypcocOepexeHus, TPaBOBBIX H OJTHYECKHUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJIaJCTh  HABBIKAMM  pacloO3HaBaHWS W 3alIUTBl  WH(OpMaIuu,
UH(OPMAITMOHHON 0€301TaCHOCTH JIMYHOCTH.

KoMMyHHUKaTHBHBIC YHHUBEPCAIbHBIC YICOHBIC JEHCTBHS

1) obmieHue:

OCYIIECTBIIATH KOMMYHHKAIIMK BO BCeX chepax KHU3HU;

pacro3HaBaTh HEBEpOaJbHBIC CpPEJACTBA OOIICHHS, MOHHMATh 3HAYCHHE
COOUAJIBbHBIX 3HAKOB, paCHOSHaBaTB HpCI[HOCBIJ'IKI/I KOH(l)J'II/IKTHBIX CI/ITyaI_[I/Iﬁ nu
CMATYATh KOH(l)J'II/IKTI)I;

BJIAACTH paBJ'H/I‘-IHLIMI/I CHOCO6aMI/I O6I]_IGHI/IH n B3aI/IM0I[eI\(JICTBI/I${,
apryMEHTHPOBAHHO BECTH IUAJIOT, YMETh CMATr4aTh KOH(MIUKTHBIC CUTYAIINH;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOUKY 3pPEHHUS C HMCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) COBMECTHas JeATEIbHOCTE:

MOHUMATh W KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboTHI;

BBHIOMpaTh TEMAaTUKY M METOAbl COBMECTHBIX JEHCTBUH ¢ Y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0 UjieHa KOJIJIEKTUBA;

NPUHUMATh  I€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAWHUPOBATh JEUCTBUS MO KX JOCTHKECHUIO: COCTABJIATH IUIAH JCHUCTBHUM,
pacrpeniensaTh pojd ¢ Y4éTOM MHEHHH YYaCTHHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM palOTHlI;

OIICHMBAaTh KAue€CTBO CBOEr0 BKJIaJla M KaXJIOTO y4YaCTHHKA KOMAaH/bl B
001 pe3ysbTat Mo pa3padoTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TMPOEKTHI, OIEHMBATh MACH C TIO3UIIMU HOBHU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PaA3IMYHBIX
CUTYaIIUsX, IPOSBISATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PCI'YJISITI/IBHI:IC YHHUBCPCAJILHBIC yqeGm,Ie IICI‘/'ICTBI/ISI

1) camoopranu3anys:

CaMOCTOSATENIbHO OCYILECTBIIATh MO3HABATENBHYIO JAESITEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlayd B 00pa30oBaTEIbHON
NEATENbHOCTH U XKU3HEHHBIX CUTYaLHSX;

CaMOCTOSITENIbHO  COCTaBJIATh IUIAH pEIIeHUs MpoOsiieMbl C  YUYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEIIOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacIMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOUYTCHHIA;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a peuIcHHUE;

OIICHUBATh MTPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IMIUPOKOW HPYyAULUU B
pa3HBIX O0JIACTAX 3HAHMWW, MOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJeTh HABbIKAMU  MO3HABATENbHON  pedrekcun Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEWUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJITATOB U



OCHOBaHUH, UCHOJIb30BaTh MPHUEMBI peIeKCUN IJi OLUEHKHU CHUTYyalluH, BbIOOpa
BEPHOTO peIIeHMUS;

OILICHMBATh PUCKHU M CBOEBPEMEHHO IPUHUMATH PEIIECHUS 0 UX CHUKCHHIO;

OPUHAMATh MOTHUBBI M apTyMEHTHl JPYTHX TpU aHalu3e pPe3yJIbTaToB
JeSITeIbHOCTH.

3) npuHATHA Ce0S B qPYTHX:

NPUHUMATH CeOsl, MOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

NPUHAMATh MOTHUBBI M apTyMEHTHl JPYTHX TpU aHalu3e pe3yJbTaToB
JeSITeIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIUOKY;

pa3BUBATh CIIOCOOHOCTH MMOHUMATh MUP C O3HIIUU APYTOrO YEJIOBEKA.

IMPEAMETHBIE PE3VYJIBTATEI

B mpomecce m3ydenuss kypca MHGOpPMATHKW YIIIyOJI€HHOTO YpoBHS B 10
KJ1acce 00yJaronmMucs 0y nyT JOCTUTHYTHI CJIETYIONTUE TPEIMETHBIE Pe3yJIbTaThI:

BJIAJICHUE MPEACTABICHUSIMH O pOdu MHGOpPMAIMM U CBSI3aHHBIX C HEH
IPOIIECCOB B TIPHUPOJEC, TEXHUKE W OOIIECTBE, MOHATHAMHU «HH(POPMAIIUSIY,
«MHPOPMAIIMOHHBIN  TIPOIECC»,  «CHUCTEMa»,  «KOMIIOHEHTHI  CHUCTEMBDY,
«cucteMHbIl 3hPexT», «nHDOPMAITMOHHAS CHCTEMAaY, «CUCTEMa YIPABICHUS»;

BJIAJICHUE MeToJaMH TMoucka uHbopmanuu B ceTu HWHTepHeT, ymeHue
KPUTHYCCKU OIICHUBATh MH(OpPMAITHIO, TTOYICHHYIO U3 ceTH HTepHeT;

YMEHUE XapaKTepHW30BaTh OOJBIINE JaHHBIC, MPUBOJUTH TPUMEPHI
WUCTOYHUKOB WX TIOJIYYCHUS W  HAMNPABICHUS  HWCIOJIb30BAaHUS, YMEHHUE
KJaccu(UIIMPOBATh OCHOBHBIE 3a/laud aHallh3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccudukanus, KJIacTepu3alus, aHaIu3 OTKJIOHEHUH), MOHUMATh
MOCJICIOBATEIFHOCTD PEIICHUS 3aa4 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKAa H OIICHKAa KadecTBa [aHHBIX, BBEIOOP W/WIM TOCTPOSHHUE MOJEIH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allus TaHHBIX, MHTEPIPETALNS Pe3yIbTaTOB;

MOHMMAaHUE OCHOBHBIX MPHUHIMIIOB YCTPOWCTBA W (YyHKIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB, TEHACHIINI pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHI;

BJIAJICHUEC HAaBBIKAMU PaOOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMHU
BUJIAMUA TPOTPAMMHOTO OOECMeYeHUsl JJig pEHIeHUs Y4YeOHBIX 3a7ad 10
BBIOpAaHHOM CHieIUaIN3allnu;

HAJIMYHE MPEJCTABICHUN O KOMITBIOTEPHBIX CETAX M UX POJIH B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHIIAIIAX OPTaHU3ANNHA U (PYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
ceTedt, 00 OOmMUX MPUHIUIAX pPa3pabOTKu W (YHKIHMOHUPOBAHUS HHTEPHET-
IIPUIIOKEHN;



MOHUMAaHUE Yrpo3 HMHQPOPMAIMOHHON O€30MaCHOCTH, HCIOJIb30BaHUE
METOJOB M CpPEJICTB IPOTUBOACHCTBHUS H3TUM YIrpo3aM, COOJIOJACHHE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAHEHUE MEPCOHATBHBIX
JAHHBIX, COOJIIOIEHHE TPEOOBAaHUN TEXHUKH O€30MMACHOCTU U TUTHMEHBI U padoTe
C KOMIIBIOTEPaMH U JPYTMMU KOMIIOHEHTaMH HU(GPOBOrO OKPY>KEHUS, MOHUMaHHE
IIPaBOBBIX OCHOB HCIIOJIb30BAHMS KOMIIBIOTEPHBIX Nporpamm, 0a3 JaHHBIX U
pabotsl B cetu MHTEpHET;

NOHMMAHUE OCHOBHBIX MPUHUMUIIOB JUCKPETU3ALMHU PA3IUYHBIX BHUIOB
uH(poOpMaIMK, YMEHUE ONpeNesaTh HHPOPMALHUOHHBII OOBEM TEKCTOBBIX,
rpadUyecKux M 3BYKOBBIX JaHHBIX MPHU 3aJaHHBIX NapaMeTpax IUCKPETU3allH,
YMEHHE OIpPEAENATh CPEAHIO CKOPOCTh MEpeAaud JaHHbIX, OLICHUBAThH
U3MEHEHHE BPEMEHU TMepeayd Npu M3MEHEHHH HWH(OPMAIMOHHOTO 00BbEMa
JAHHBIX U XapaKTEPUCTUK KaHaja CBS3H;

YMEHHUE HCIIOJIb30BaTh MPU PEUIEHUH 3a/1ad CBOKMCTBA MO3MLUMOHHOW 3alucu
YHCEJI, AITOPUTMA ITIOCTPOEHHUS 3aIIMCH YUCia B MO3UIIMOHHON CHCTEME CUHUCIIEHUS
C 3a/IaHHBIM OCHOBAHMEM U IOCTPOECHMS YHUCIIA IO CTPOKE, COAEpIKallel 3aIluch
ATOr0 4HCia B TMO3UIMOHHOM CUCTEME CYHMCICHHS C 3aJaHHBIM OCHOBAaHUEM,
YMEHHE BBIMONHATh apU(PMETHUECKUE OINEepalud B TO3UIHUOHHBIX CHUCTEMax
CUMCIICHHS];

YMEHHE BBINOJHATh MPeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUHM, HCIIONb3YS
3aKOHBI aiareOphl JIOTUKM, YMEHHE CTPOUTH JIOTUYECKOE BBIPAKEHHUE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAaJIbHBIX (POpMaxX MO 3aJaHHOU Tabiuue
UCTUHHOCTH, HUCCJIEN0BAaTh OOJACTh HCTUHHOCTH BBICKA3bIBaHMS, COAECPIKALIETO
NIEPEMEHHBIE, PEIIATH HECIIOKHBIE JIOTHYECKUE YPABHEHUS U CUCTEMBI YPABHEHUM;

NOHMMaHuEe 0a30BBIX aJIrOPUTMOB OOpPaOOTKM YHUCIOBOM M TEKCTOBOU
uH(popmaluu (3arnuch Yucesl B MO3UIIMOHHOW CHCTEME CUUCIIEHUS, HAaXOXJECHUE
BCEX MPOCTBIX YUCEN B 3aJJaHHOM JIMaIa3oHe, 00pab0TKa MHOTOPa3psAHBIX LEIbIX
YHCEJl, aHAJIU3 CUMBOJIBHBIX CTPOK U APYI'HX), aJITOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHHE OIpEeNeysaTh CIO0XKHOCTh H3y4aeMbIX B Kypce 0a30BbIX alrOPUTMOB
(cyMMUpOBaHUE DJIEMEHTOB MacCUBa, COPTHPOBKAa MAaccuBa, IepeOOpHbIE
AIrOPUTMBI, IBOUYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOIBKUX AJITOPUTMOB
pa3HOM CII0KHOCTH ISl pELIEHUs] OJTHOM 3a/1auu;

BJIAJICHUE YHUBEPCAIbHBIM SA3BIKOM IPOTPAMMHUPOBAHUSI BBICOKOIO YPOBHS
(Python, Java, C++, C#), mpexacraBieHussMH O 0a30BbIX THMAaX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHME HCIIOJIb30BaTh OCHOBHBIE  YIIPaBJISIOLINE
KOHCTPYKI[MM, YMEHHUE OCYILIECTBIATh AHAIN3 NPEAJIOKEHHOW MPOTrPaMMBbI:
ONpENENATh PE3yNbTaThl pabOTHl MPOrPaMMBbI NPU 33JaHHBIX HUCXOJHBIX JAaHHBIX,
ONpENENATh, NPU KAKMX HCXOJIHBIX JaHHBIX BO3MOXHO IOJYYEHHE YKa3aHHBIX



pE3yIbTaTOB, BBIABIATH JIAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OIMMOKE B paboTe
IporpamMmbl, GOPMYJIUPOBATH NPEJIOKEHUS 10 YIYUIIEHUIO POTPAMMHOI0 KOJIa;

YMEHHUE CO3/JaBaTh CTPYKTYPUPOBAHHbIC TEKCTOBbIE JOKYMEHTHI U
JEMOHCTPALIMOHHBIE MAaTE€pHAIbl C UCIIOJIb30BAHUEM BO3MOYKHOCTEH COBPEMEHHBIX
IPOTrPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

yYMEHHUE UCIIOJIb30BATh AJIEKTPOHHBIE TAOJHUIIBI IS aHAIIW3a, MPECTaBICHUS
u  00paboTKM  JaHHBIX  (BKJIOYAs  BBIYUCIECHHUE  CYMMBI,  CPEIHEro
apu(pMETUYECKOro, HauOOJBbIIEr0 M  HAMMEHBIIErO0 3HAYEHUW, pEeILICHUE
ypaBHEHUH, BHIOOP ONTHUMAJILHOTO PEIICHHUS, MOAOOp JUHWUW TPEHNA, PEIICHHE
3a/1a4 MPOrHO3UPOBAHUS ).

B npouecce uzydenus kypca uHMOpMATHKU YIriIyOs€HHOrO YpoBHS B 11
KJacce 00yJaromuMucs 0y 1yT JOCTUTHYTHI CJIETyIOUIUE PEIMETHBIE Pe3yJIbTaThl:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJbl, JOMYCKAIOIIUE OAHO3HAYHOE
JEKOANUpPOBaHUE cooOmeHnid (mpedrKCHBIE KOJbI), WCIOIh30BATh IMPOCTEHUIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKMUBATh M MCIPABIATH OLMIMOKU MPHU Tepeaaye
JAHHBIX, CTPOUTH KO/, 00€CIEeUMBAIONINI HAMMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUS MpPU H3BECTHOM YACTOTE CHMBOJIOB, MOSICHATH TPUHIIUIIBI
pabOTHI MPOCTHIX AJTOPUTMOB CHKATHUS JTAHHBIX;

yMEHHUE pelaTh AIrOPUTMHUYECKHUE 3a7a4d, CBA3aHHBIE C aHAIH30M rpadoB
(3a7auM  TOCTPOCHHS ONTHUMAIBHOTO TYTH MEXKAy BepliMHaMu rpada,
OMNpENCIICHUS]  KOJMYECTBA  PA3IUYHBIX  MyTed  MEXIy  BEpIIMHAMU
OPUEHTHUPOBAHHOT'O AIMKIMYECKOTO Tpada), yMEHUE MCIOJb30BaTh IE€PEBbS MpU
aHaMM3e¢ W TIOCTPOEHWW KOJOB U JUIA TPEACTaBICHUS apuPMETUYECKUX
BBIPKECHUM, TIPU PEIICHUH 3a]1a4 IMOMCKAa U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI TIO 33JJAaHHOMY aJITOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBIUTPHILIIHYIO
CTPATETHIO UTPHI;

yMEHUE pa3pabaTeiBaTh U pPEATU30BBIBATH B BUAE Iporpamm 0a3oBble
ANITOPUTMBI, YMEHUE HUCIOJIb30BaTh B MpOTpaMMax JaHHBIC PA3IUYHBIX THUIIOB C
y4€TOM OrpaHMYCHUN Ha JUATNa30H MX BO3MOXKHBIX 3HAYCHHM, MPUMEHSTH MpU
pEIIeHUH 3a/1ay CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBApU, CTEKH, OUEepPEIH, AEPEBb),
UCIIOb30BaTh 0a30BbIE OMNEpalldd CO CTPYKTypamMd JIaHHBIX, TPUMEHSTH
CTaHJIapTHBIE U COOCTBEHHBIC MOJMPOTPAMMBI 1Jis OOPAOOTKH YMCIOBBIX JaHHBIX
U CHMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MpOorpaMM OHOINOTEKU
MOANpPOTrpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEICTB cpe/ibl pa3pabOTKH, yMEHUE UCIOJIb30BaTh CPEJICTBA OTIAJAKU IPOrpaMM B
cpeje NporpaMMHUPOBAHUS, YMEHUE TOKYMEHTHUPOBATH IPOTPaMMBbI;

YMEHUE CO3aBaTh BEO-CTPaHHULIbI;

BJIaJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax JJaHHBIX, HX CTPYKTYpe,
cpencTBax co3gaHuss W pabOThl ¢ HUMHU, YMEHHE HCIOJIb30BaTh TAaOJUYHbBIC



(pensiuoHHBIe) 0a3bl JaHHBIX (COCTABISATH 3aMPOCHl B 0a3aX JaHHBIX, BHITOIHATH
COPTUPOBKY M TOWCK 3amuceil B 0aze JaHHBIX, HAMOJHATH pazpaboTaHHyro 0a3y
JIAHHBIX ) U CIIPABOYHBIC CHCTEMBI;

YMEHHE UCIOJB30BaTh KOMIIBIOTEPHO-MATEMAaTUIECKUE MOJCIN ISl aHaInu3a
OOBEKTOB W TMPOIECCOB: (HOPMYITUPOBATh IETb MOJCIUPOBAHUS, BBITIOIHSITH
aHallM3 pe3yJbTaToOB, TOJIYYEHHBIX B XOJ€ MOJETHPOBAHMSA, OLECHUBATH
COOTBETCTBUE MOJEIH MOJEIHPYEMOMY OOBEKTY HIIM TPOLECCY, MPEACTaBIATH
pe3yabTaThl MOJICTTMPOBAHUS B HATJISTHOM BUJIC;

YMEHHE OpraHW30BHIBaTh JIMYHOE HH()OPMAIMOHHOE TPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3IMYHBIX CPEICTB HU(POBBIX TEXHOJOTHHA, TOHUMaHHE
BO3MOXHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, MHU(POBBIX
00pa3oBaTeNbHbBIX CEPBUCOB;

MIOHUMAaHHE OCHOBHBIX MPHUHIIAIIOB PaOOTHI, BO3MOXHOCTEH M OTpaHUYCHUS
NPUMEHEHHSI TEXHOJIOTUH WCKYCCTBEHHOI'O HMHTEIUIEKTa B Pa3lIMYHBIX 001acTsX,
HaJIM4Me TMPEICTaBICHUA O Kpyre peliaeMblX 3aJad MalIMHHOTO OOYYeHHUs
(pacmo3HaBaHMsl, KIacCU(PUKAMK ¥ TPOTHO3UPOBAHMS) HAJTMYUE TPEICTaBICHUN
00  HWCMONB30BAaHMM  MH(MOPMAIMOHHBIX  TEXHOJIOTMH B Pa3JIMYHBIX
npo¢eCcCHOHATBHBIX cepax.



TEMATHUYECKOE INTAHUPOBAHWE

10 KITACC
Komuuectso 9acos DIEKTPOHHEIE
Ne | HaummeHoBaHHWE pa3nenoB Konrpomsuse | Tlpasmuueckue (umdposric)
/0 | ¥ TeM IpOrpaMMEI Bcero o0pazoBaTeIbHEIe
paboTEI paboTHI
pecypcesl
Paznen 1. IluppoBas rpaMOTHOCTH
Kommbrorep -
YHHBEPCAILHOE
1.1 . 6
YCTPOUCTBO 00pabOTKH
JTAHHBIX
12 [Iporpammuoe 6
o0ecrnieueHue
1.3 KomMmnerorepnslie cetu 5
L4 Nudopmannonnas 7 )
0€3011aCHOCTb
Uroro no pazaeny 24
Paznen 2. Teopetudaeckue OCHOBE HHYOPMATHKA
[IpencraBnenue
2.1 nHpopmMaluu B 19 2
KOMIIbIOTEPE
2.2 OCHOBBI anreOpHI JIOTUKU 14 1
73 KomnerorepHas 7 1
apudmeTnka
Hroro no pazaeny 40




Paszpgen 3. AnroprTMBI ¥ IPOrpaMMHUPOBaHAE

BBeneuue B

3.1 16 0.5
IpOrpaMMHUPOBAHUE
19 BcnomorarenbHbie g )
AITOPUTMBI
3.3 YuciaeHHble METOIEI 5 3
34 Anroput™bl 00paboTKH 5 1
CUMBOJIbHBIX JaHHBIX
35 Anroput™msl 06paboTKH 10 35
MacCHBOB
Hroro no pazneny 44
Paznen 4. UadopMalliOHHEIE TEXHOJIOTHH
41 O0paboTka TEeKCTOBBIX 6 55
JIOKYMEHTOB
4.2 ABanus3 JaHHEBIX 8 3
Uroro no pazaeny 14
PesepBHOE BpeMmst 14
OBILEE KOJIMYECTBO 136 0 ’15
YACOB I10 ITPOTPAMME '




11 KJIACC

KommgecTBO wacos

OIEeKTpPOHHEIE
Ne | HaumeHoBaHUE pa3neioB KomTpomsibie | [TpaxTiaecke (zudposrie)
I/ | ¥ TeM IpOrpaMMEI Bcero 00pa3oBaTeibHbIC
PpaboTh paboTHL
pecypchl
Paznen 1. TeopeTudeckue OCHOBE HHYOPMATHKA
Wndopmanus u
1.1 nH(POPMALIMOHHBIE 10 2.5
IPOIIECCHI
1.2 MopenupoBanue 8 2
Hroro no paszneny 18
Pazgen 2. AnroputMmel 1 IpOrpaMMUPOBaHHE
)1 DJIEMEHTHI TEOPUH 6 |
aJITOPUTMOB
) AJITOPUTMBI U CTPYKTYPBI )8 10
JTAHHBIX
OcHOBBI 00BEKTHO-
2.3 OpPUEHTUPOBAHHOTO 16 4.5
POrpaMMHUPOBAHHSI
Hroro no pazneny 50
Paznen 3. UapopMannOHHBIE TEXHOIOTHH
KommbrorepHo-
3.1 MaTeMaTH4eCKoe 8 2
MO/JICIIUPOBAaHUE
32 ba3bl naHHBIX 10 4




33 Be0-caiitbl 14 4
34 KowmmerorepHas rpaduka 8 3.5
3.5 3D-MoaenupoBaHue 8 3

Hroro no pazaeny 48

PesepBHOE Bpemst 20

OBILEE KOJIMYECTBO 136 16,5

YACOB II0 ITPOTPAMME




ITOYPOYHOE INTAHUPOBAHWE

10 KITACC
Ne KomvgecTso gacos
/1 Tema ypoxa B Kontponsnsie | [IpakTuaeckue
oero paboTHL paboTsI
) TpeboBanus TeXHUKK OE30MACHOCTH U TUTUEHBI IPU pabOTe ¢ KOMITBIOTEPaMHU U 1
JIPYyTUMH KOMIOHEHTaMU II(PPOBOTO OKPYIKEHHS
2 [IpuHIuIBl pabOTHl KOMIIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM 1
OOMeH JaHHBIMU C TOMOIIBIO IKH. KOHTpoJsuiepsl BHENTHUX yCTPOMCTB 1
4 ABTOMAaTHYECKOE BBIIOJTHEHUE MPOrPAMMBI ITPOLIECCOPOM 1
5 OnepartnBHas, NOCTOSIHHAS U JOJTOBpEMEHHas MaMsTh. KOHTpoIepsl BHEIIHUX 1
ycTpoicTB. [Ipsamoit nocTym K naMaTi
6 CoBpeMeHHBIE KOMITBIOTEPHBIE TEXHOJIOTUH 1
7 [IporpammHoe obecnieueHre KOMIIBIOTEPOB, KOMITBIOTEPHBIX CUCTEM M MOOMIIBHBIX 1
YCTPOMCTB
CuctemHoe nmporpamMmHoe obecrieuenue. OneparoHHbIE CHCTEMbI 1
9 Yrunutel. [paiiBeps! ycTpoicTs. [lapamiensHoe nporpaMMUpOBaHHE 1
10 WucTamianus 1 JeMHCTAIUIIINS TPOTPaMMHOTO 00ecreueHust 1
1 daiinoBsie cucTeMbl. [[pUHIMIBI pa3MelieHuss © UMEHOBaHUS (aijioB B 1
noarospeMeHHol namsaTy. [labmoHsl 1uid onucanus rpynn (aiioB
12 3akoHoaarenbcTBO Poccuiickoit deneparuu B 001acTH IPOrpaMMHOTO |
o0ecreueHus U JaHHbIX
13 [IpuHIMIIBI TOCTPOEHUS U aNlapaTHbIe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH. 1
CereBble MPOTOKOJIBI
14 Cetp UnTEpHET 1
15 Pa3nenenune IP-ceTy Ha moACETH C IIOMOIILIO MAacCOK MOJICETEN 1




16 CereBoe aIMUHUCTPUPOBAHUE

17 Buns nestensHoctu B cetu Mutepuer. CepBucsl MuTepHeTa. ['ocynapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 | UndopmannonHas 6€30macHOCTb

19 Bpenonocusie mporpamMmmMHOe o0ecriedeHrne U METOIbI OOPHOBI ¢ HUM

20 | IIpakTrueckas paboTa 1o teme "AHTUBUPYCHBIE IPOrpaMMbl”

21 Opranu3zanus TMYHOTO apxuBa uH(popmanmu. PesepBHOE KOTMpOBaHUE.
[TaponbHas 3amuTa apxvuBa

22 udpoBanue naHHBIX

23 Anroputm mmmdposanust RSA. Creranorpadus

24 [Ipaktrueckas padora o teme "llIndpoBanne naHHBIX"

25 WNudopmanus, nanusie u 3HaHus. MHOOpMaIOHHBIE IPOLIECCH B TIPUPOJIE,
TEXHUKE U 00IIEeCTBE
HenpepbiBHBIE U JUCKPETHBIE BETUYHUHBI U cCUTHAJIBI. He00X01MMOCTh

26 | muckperu3anuy nHGOPMAINH, IPETHA3ZHAYCHHON ISl XpaHEHUs], Iepeadu 1
00paboTKy B IU(PPOBHIX CHCTEMaX

7 JIBonuHOE KOaupoBaHuE. PaBHOMEpHBIE M HEPAaBHOMEPHBIE KOJIbl. JlekoiupoBaHue
COOOIICHUH, 3aMUCAaHHBIX C TIOMOLIbI0 HEPABHOMEPHBIX KOJIOB

)3 VYcnosue @ano. [ToctpoeHne 01HO3HAYHO JEKOIUPYEMBIX KOJOB € TIOMOIIBIO
nepesa. ['pad An. A. MapkoBa

29 Enununb! usmepenus konuuecta nHGopMauu. AnpaBUTHBIN MOAX0]T K OLICHKE
KoJIM4YecTBa MHPOopMauu

30 Cuctembl CUYUCIICHUS

31 [TepeBos uncen U3 OJJHOM CUCTEMBI CUUCIICHUS B IPYTYIO

1 JIBonuHasi, BOCbMEpUYHAs U MIECTHAATEpUYHAs CUCTEMbI CUMCIICHUS, CBSI3b

MCKIY HUMHU




HBOI/I‘IHaSI, BOCBMCpHUYHAA N HIECCTHAAUATCPpUIHAA CUCTEMBI CHUCIICHHS, CBA3b

33 1
MeX1y HUMH

34 JIBonyHasi, BOCbMEPHUYHAS U IIECTHAIIATEPUYHAS] CHCTEMbI CUUCIICHUS, CBS3h |
MEXy HUIMHU

35 ApudmeTnueckne onepanyuu B MO3UIIMOHHBIX CHCTEMaX CUHCICHUS 1

36 TpouuHasi ypaBHOBEIIEHHAsS CUCTEMA CUUCIICHUS 1

37 JIBOMUYHO-IeCcATUYHAS CUCTEMA CUUCIIEHUS 1

38 KonupoBanue TekcToB 1

39 PactpoBoe xoarpoBanue n300pakeHUi 1

40 | IIpakTrueckas pabota o teme "Jluckpernusanus rpaguueckoid uHGopmanuu" 1

41 [IBeToBbie MOaen. Bekroproe kogupoanue. @opmater daitnos. TpéxmepHas |
rpaduka. OpakraabHas rpaduka

47 Koauposanue 3Byka. OrieHka HHPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX TAaHHBIX MPU |
3aJlaHHBIX YaCTOTE JUCKPETU3AIMH U Pa3psIIHOCTH KOJUPOBAHUS

43 [IpakTuyeckas pabora o Teme "Jluckperusamus 38yKoBoit nHpopmanun" 1

44 OcHOBBI anredpsl TOTUKU 1

45 Jlornueckue onepauuu. TaGnuiibl HCTUHHOCTH 1

46 Jlornueckue BeipaxkeHus. Jlornueckue ToxaecTna. Jloka3aTenbCTBO JJIOTMUECKUX 1
TOAECTB C MMOMOIIBIO TAOIUI] HCTHHHOCTH

47 [IpakTuueckas padora no teme «IlocTpoenre u aHanu3 TabIKIl UICTUHHOCTHU B |
TabJIMYHOM IpOIIECCOpE»

48 Jlornueckue onepanuu u onepanydy HaJl MHOKECTBAMH 1

49 Jloruueckue onepanuu U ornepaluy HaJl MHOXKECTBaMU 1

50 3aKkoHbI anreOpsl JOTUKU. DKBUBAJIEHTHBIE TPEOOPa30BaHNUs JTOTHUECKUX |
BBIPAXXECHUI

51 Jlornueckue ypaBHEHUs U CUCTEMBI YPAaBHEHUI 1




Jlormueckme q)YHKHI/II/I 3aBHCHUMOCTH KOJIMYECTBA BO3MOIKHBIX JIOTHUECKHX

32 ¢dbyHKIUH OT KonuyecTBa apryMeHToB. [lonHble crucTeMbl Torndeckux (pyHKInn
Kanonuueckue Gopmbl TOrmueckux BeIpakeHuid. CoOBEpIIEHHBIC TU3BIOHKTHBHBIE

53 Y KOHBIOHKTHBHBIE HOPMAJIbHBIE (DOPMBI, AITOPUTMBI UX TIOCTPOCHUS IO TaOIUIIE
HWCTUHHOCTHU

54 Jlornueckue 3J1€MEHTHI B COCTaBE KOMITbIOTEPA

55 Tpurrep. Cymmarop. MHoropaspsigHblii CcyMmMaTop

56 [TocTpoenne cxeM Ha JTOTHYECKUX DJIEMEHTAX. 3aMMKCh JIOTHUYECKOTO BBIPAYKEHUS
10 JJOTUYECKOHN CXeMe

57 MHUKpPOCXEMBI U TEXHOJIOTUS X MMPOU3BOICTBA
[IpencraBneHue nenbix 4ucen B NaMATH KoMmnboTepa. OrpaHuYEeHHOCTh

58 JIMara3oHa Yucel Mpy OTpaHUYEHUH KOIMYecTBa pa3psiioB. [lepenonnenne
pa3psAIHON CETKU

59 be33HakoBbIe M 3HAKOBBIC JJAHHBIC. 3HAKOBBIN OUT. JIBONYHBIN JOMOIHUTEIHHBIN
KOJl OTPULIATEIIbHBIX YUCEN

60 [ToOuTOBBIC JTOTHYECKUE Oonepanuy. JIornueckuit, apupMeTnIecKuii 1
UKJIMYCCKUNA CABUTH

61 [MudpoBanre ¢ TOMOIIBIO TOOUTOBOM oreparuu «uckiIrovaromee NI

62 [IpencraBnenue U XpaHeHHE B IaMITH KOMIIBIOTEPA BEILIECTBEHHBIX YHCEI

63 BrimosmHeHue orepanmii ¢ BENIECTBEHHBIMH YHCIIAMH, HAKOTUICHHE OITUOOK IPH
BBIYUCIICHUSIX

64 [IpakTuueckas padora no teme «M3ydeHne mopa3psgHOr0 MaTMHHOTO
MPEACTAaBICHUS LEBIX U BEIIECTBEHHBIX YUCE»

65 AHanu3 anropuTMoB

66 Dranbl pemeHus 3a7a4 Ha KoMmrbloTepe. THCTpyMeHTanbHbIE Cpe/ICTBA:
TPAHCIISITOP, OTIAATYUK, TPODOUITHPOBIIHUK

67 Cpena nporpammupoBanusi. KoMnuiasius 1 MHTEpIpETaLMs IPOrPaMM.




Bupryanenbie Mamunsl. IHTErprpoBaHHas cpefa pa3paboTKu

68 | MeTozas! OTIaAKU MpOrpamMm 1
69 Tumnbl nepeMeHHBIX B A3bIKE IPOTPAMMHUPOBAHUS 1
70 O6paboTka 1eNTbIX YUCET 1
71 O0paboTka BEIECTBEHHBIX YHCET 1
72 CityyaliHbl€ U MCEBIOCITYyYaiiHbIE YHUCIIa 1
73 Bersnenus. CinoxHble ycI0BUs 1
74 [uxsl ¢ yciioBueM 1
75 [uxnsl Mo nepeMeHHON. B3anMo03aMeHseMOCTh pa3IMYHbBIX BUI0B [IMKJIOB 1
76 | O6paboTKa HaTypaJIbHBIX YUCEI C UCIOJIH30BAHNUEM LIUKIIOB 1
77 HaxoxxaeHue Bcex NpoCThIX YKcell B 3aaHHOM Auana3zoHe [IpakTuueckas padora 1 0.5
no Teme «Perienue 3agad METoa0M repedopay
78 WNHBapuaHT nukna 1
79 | JloxyMeHTHpOBaHHUE NPOTrPaMM 1
80 O06paboTka TaHHBIX, XpAHAMIUXCS B (aiiinax 1
81 PazOuenne 3agaum Ha IOA3a1a4H 1
2 Hcnonp3oBaHue cTaHAapTHOM OMOIMOTEKH SA3bIKa IPOrPAMMHUPOBAHHUSL. ]
[Nonkmrouenue OMOIMOTEK MOANPOrPaMM CTOPOHHUX MTPOU3BOAUTENCH
83 [Toanporpammsl (Tiporieypsl U (YHKIIHH ) 1
84 [onmporpamMmsl (TIporietypsl U QyHKIIIH) 1
85 [IpakTuyeckas padora no Teme "Pa3paboTka noanporpamm" 1 1
26 Pexypcus. PexypcuBHbie 00beKThI ((ppakrTaisl). PekypcuBHbIe MpoLeaypsl U |
¢yHkuuu. Mcenonp3oBaHue CTeKa Ul OpraHU3alii PEKYPCUBHBIX BbI30BOB
87 | [Ipaktuyeckas pabora no Teme "PekypcruBHBIE TOAIPOTrPaMMBI" 1 1
88 MoaynbHBIN TPUHLKI OCTPOCHUS TPOTPaMM 1
89 YuciieHHbIE METOJIBI 1




90

[IpakTrueckas pabota o TemMe «HucneHHOE peleHne ypaBHEHU

91 Hcnonp3oBaHne MUCKPETU3ALMH B BEIYUCIUTENBHBIX 33/1a4axX

9 IIpakTuyeckas padota o Teme «IIpuOaMKEHHOE BBIYUCICHNE IJIMH KPUBBIX U ]
iomazaeu puryp»

93 [IpakTuueckas pabora no teme «Ilonck Mmakcumyma (MUHUMYMa) QYHKIIUN 1

94 O06paboTka CUMBOJIBHBIX JJAHHBIX. AJITOPUTMBI 00paOOTKH CUMBOJIBHBIX CTPOK:
MOJICUET KOJTMYECTBA MOSIBIICHUI CHMBOJIA B CTPOKE

95 Anroput™mbl 00pabOTKH CUMBOJIBHBIX CTPOK: pa30uMeHHe CTPOKH Ha CJIOBa 110
poOeIbHBIM CHMBOJIAM

96 Anroput™bl 00pabOTKH CUMBOJIBHBIX CTPOK: IIOMCK MOACTPOKH BHYTPH JAHHOM
CTPOKH; 3aM€Ha HalJICHHOM MOJICTPOKH Ha APYTYIO CTPOKY

97 [MpakTudeckas padora o Teme "OOpaboTKa CTPOK C UCIOJIL30BaHNEM (QYHKITUI |
CTaHapTHOM OMOIMOTEKH S3bIKa MPOrpaMMUpPOBAaHUA"

98 | I'enepauus ciioB B 3alaHHOM alipaBUTE

99 MaccuBbl 4 ocie10BaTenbHOCTH yncel. [Ipaktudeckas padora rno reme 0.5
"3anonHenue maccusa' ’

100 | O606mEHHBIE XapaKTEPUCTUKA MACCHBA

101 JIuHeHbIN MOUCK 33/1aHHOTO 3HaUYeHus B MaccuBe. [IpakTuyeckas pabora o Teme 0.5
"JIMHEWHBII MOUCK 3aJaHHOTO 3HAUEHUs B MaccuBe" '

102 [IpakTuyeckas padora no Teme "I[loMck MUHUMAaJIBHOTO (MaKCUMaIbHOTO) |
2JIEMEHTA B YHCIOBOM Maccuse"

103 CopTupoBKka 0JJHOMEpHOT0 MaccuBa. [IpocTbie METOIbI COPTUPOBKH. 0.5
[IpakTrueckas padota mo Teme "[IpocThie METOIbI COPTUPOBKH MaccuBa" ’

104 CoprupoBka cnusiHueM. bricTpast coprupoBka MaccuBa (anroput™m QuickSort). 0.5
[IpakTrueckas pabota o Teme "bricTpas copTupoBKa Maccupa" '

105 JIBOWYHBIH MTOMCK B OTCOPTUPOBAaHHOM MaccuBe. [IpakTudeckas pabora o Teme 0.5

" JIBOMYHBINA MOUCK"




106 | JIBymMepHbIe MacCCUBBI (MaTpPHULIbI) 1

107 | Aaroputmbl 00pabOTKH MaTpPHUIL 1

108 | Pemenue 3amay agann3a JaHHBIX 1

109 | CpenctBa TEKCTOBOTO Tpolieccopa 1

110 | KomnerorepHast BEpCTKa TEKCTa 1

11 [IpakTrueckas padota o Teme "BépcTka TOKYMEHTOB ¢ MaTEMaTHYECKUMH | 1
dbopmynamu”

112 | UHCTpyMEHTBI peLIeH3UPOBaHUS 1

113 | [IpakTnueckas pabota o teme "MHOroCTpaHUYHbIE JOKYMEHTHI" 1 1

114 O6maunsie cepBuckl. KomnektuBHas padoTa ¢ jokyMeHTamu. [Ipaktrueckas | 0.5
pabora o Teme "KosnekruBHas padboTa ¢ JOKyMEeHTaMu'" ’

115 | Ananus ganubeix. bosbiine nanHbIe 1

116 | MamuHHOE 00yUYeHHE 1

117 | AHanu3 TaHHBIX C IIOMOIIBIO ATIEKTPOHHBIX TaOIHUIT 1

118 [TpakTuueckas padora 1o Teme "AHanu3 JaHHBIX C TIOMOIIBIO YJICKTPOHHBIX 1 1
g
[Toctpoenue rpapukos pynkuuii. [Ipaktuyeckas padora no reme "Harnsanoe

119 | mpencraBneHue pe3yabTaToOB CTATHCTUYECKON 00pabOTKH JaHHBIX B BUJIE 1 0.5
JMarpaMM CpeJICTBAMH PEJAaKTOpa JEKTPOHHBIX Ta0IuIl"

120 Jluauu tpenna. [Ipaktuueckas padota no reme "[logbop nuHuM TpeHaa, | 0.5
IIPOrHO3UpOBaHueE" '

n

121 [Ton6op mapametpa. [Ipaktuueckas padota mo Teme "HuciaeHHoe pereHue | 0.5
ypaBHEHUH ¢ TOMOIIBIO 1MOI00pa mapameTpa” ’
OnTumu3anus Kak MOMCK HaAMJIy4dIlIero peuieHus B 3a1aHHBIX YCIOBUSX.

122 | IIpakTrueckas padbota no teme "Perienue 3a1a4 ONTUMHU3ALUH C TOMOLIbIO 1 0.5

ANEKTPOHHBIX Tabnui"




123 | Pe3epBHOE Bpems

124 | Pe3epBHOE BpeMs

125 | Pe3epBHOE Bpems

126 | PezepBHOE Bpems

127 | Pe3epBHOE BpeMs

128 | Pe3epBHOE Bpems

129 | Pe3zepBHOE BpeMms

130 | Pe3epBHOE Bpems

131 | Pe3zepBHOE Bpems

132 | Pe3epBHOE BpeMms

133 | Pe3epBHOE Bpems

134 | PezepBHOE BpeMms

135 | Pe3epBHOE Bpems

136 | Pe3epBHOE Bpems

[ S e e SO (SO R S e T W (SSuy U GRS R R—
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11 KJIACC

KommaecTBo gacos

Ne
Tema ypoka
1w/ yP KorTponsasie | IIpakTudeckue
|
Bcero
paboTs paboTh
1 KonuyectBo nndopmanmu 1
2 AJITOPUTMBI CKaTUs TAaHHBIX 1
Auropurm Xaddmana 1
4 [Ipaktuyeckas pabota o Teme "CxkaThe JaHHBIX C TOMOIIBIO aIrOpUTMA 1 1
Xapdmana"
5 Anroputm LZW 1
6 ANTOPUTMBI CKaTHs AJAHHBIX ¢ ToTepsiMu. [IpakTudeckas pabdoTa 1o reme 1 0.5
"Cskatue 1aHHbIX ¢ norepsimu (anroputmel JPEG, MP3)" ’
CkxopocTb nepeauu JaHHBIX 1
ITomexoycToiunBBIE KOABI 1
9 [IpakTuyeckas pabora no Teme "[lomexoycToitunBbIe KOABI" 1 1
10 Cucrembl. KOMIOHEHTHI cucTeMbl U UX B3auMmojieiicTBue. CucteMHbIit 2P eKT. |
VYnpasienue kak HHPOpMauoHHBIN nponecc. OOpaTHast CBA3b
11 Moaenu 1 MOJIETUPOBAHKE 1
12 | I'padmsr 1
13 Pemenue 3amau ¢ momoinsto rpadoB 1
14 HepeBbs 1
15 OCHOBBI TEOPUH UTD 1
16 [Ipaktrueckas pabota o Teme "[IoMCK BBIMTPHIITHON CTPATETHH B UTPE C TTOJTHON | 1
nHpopmaruen"
17 CpencTBa HCKYCCTBEHHOTO MHTEIUIEKTA 1
18 [IpakTuyeckas padora no Teme "CpeacTBa UCKYCCTBEHHOT'O MHTEIJICKTA" 1 1




dopmanuzanus NOHATUS aroputMa. MamuHa TerOpHHra Kak YHUBEpCaJbHAs

19 . )
MoJienb Beruuciiennil. Tesuc Yépua—Tbropunra

20 [IpakTuyeckas pabora no Teme "CocTaBieHUe MPOCTON MPOTPAMMBI I MAIIUHBI
Trropunra"

21 Mammna ITocra

22 Hopmanshbie anropudmsr Mapkosa

7 AnropuTMHUYeCKH Hepa3pelMMble 3a7auu. 3agada octanoBa. HeBO3MOXHOCTh
aBTOMATUYECKOM OTJIaJKU IPOrpaMMm

24 Cno>XHOCTb BBIYUCIICHUI

)5 ITouck mpoCThIX YKceN B 3aJaHHOM JIMAIa30He C IOMOILBIO AITOPUTMA «PELETO
OparocheHa»

26 | IIpakTrueckas padota rmo teme "IIoMCK MPOCTHIX YKCEIN B 33JaHHOM JHana3oHe"”

27 | MHoropa3psiiHbIe 1Ieble YNCIIa, 334a4H JUIMHHON apu(METHKH

)3 [IpakTrueckas pabota o Teme "Peanuzanus BEIYUCICHUN ¢ MHOTOPa3PSTHBIMHU
yuciaamu"

29 CrnoBapu (acconmaTuBHBIE MacCUBBI, 0TOOpaXkeH s ). Xau-radbmuisl. [loctpoenue
an(aBUTHO-4aCTOTHOI'O CJIOBAps [ 33JJaHHOTO TEKCTa

30 [IpakTuyeckas padora no Teme "I[locTpoenue anpaBUTHO-YACTOTHOTO CIOBAPS IS
3aJlaHHOrO TeKcTa"

31 AHanu3 TEeKCTa Ha €CTECTBEHHOM si3bIKe. Bblaienenue nocineoBarebHOCTEH 110
mabnony. Perynspaslie BeipakeHus. YacTOTHBIN aHAIN3

32 [IpakTuueckas padora o teme "AHanu3 TEKCTa HA €CTECTBEHHOM s3bIKe"

33 Creku. AHaNM3 MPaBUIBHOCTH CKOOOYHOTO BBIPAKECHHUS

34 | BoruucneHnue apupMeTHYECKOr0 BhIpayKEHHsI, 3alIMCAHHOTO B MOCT(UKCHON (hopme

35 [IpakTuueckas pabora no teme "Borunicienue apupMeTH4ecKoro BbIpaKeHus,

3aMMCaHHOTO B TOCTGUKCHOU hopme"




36

Ouepenu. Mcnonp3oBaHue ouepein s BPEMEHHOTO XPaHEHHS JaHHBIX

37 [IpakTuueckas padora no teme "Mcnons3oBanue ouepenu"
JlepeBbsi. Peanu3arus gepeBa ¢ MOMOIIBIO CCHUIOYHBIX CTPYKTYp. JIBOUUHBIE

38 (bunapnsie) nepesbs. [locTpoenue nepesa ams 3aJaHHOTO apUPMETUUECKOTO
BBIPKEHUS

19 [Ipaktrueckas pabota o Teme "Vcronbp3oBaHue JEPEBHEB IS BEIYUCICHUS
apu(METHIECKUX BBIPOKCHHH"

40 PexypcuBHbIe anroputMel 00xoaa Aepesa. Vcnonp3oBaHne cTeka U o4epenu s
00xoa nepena

41 PexypcuBHbIe anroputMel 00xoaa aepesa. Vcnonap3oBaHue cTeka U ouepenu Ajs
o0xoja nepena

4 AnroputMmsl Ha rpadax. [TocTpoeHrne MUHUMAaILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBS3HOTO HEOPUEHTHPOBAHHOTO Tpada

43 O6xox rpada B rimyouny. O6xoxa rpada B IIUPHUHY

44 KomrdaecTBo pa3nuvHbBIX MTyTeH MEXIy BEPIIMHAMU OPUCHTHPOBAHHOTO
aIUKINYecKoro rpada

45 Anroputm JleMKCTpBI.

46 [IpakTrueckas pabota o Teme "BbIYucieHne IIuHbI KpaTYalIlero myTH MEXITY
BepimHamu rpada (anroputm Jleikerps)”

47 AnroputMm Onoliga—Y opiiania

43 3amaun, pemaeMblie ¢ TOMOIIbIO TUHAMUYECKOTO MPOTPAMMHUPOBAHHUS:
BBIYHCIICHUE PEKYPCUBHBIX (PyHKIIUN

49 [TpakTrueckas padota mo Teme "BbrranciieHne peKypcuBHBIX (PYHKITUH C TTOMOIIBIO
JUHAMHYECKOT0 IporpaMMupoBaHus"

50 3aauu, peraeMple ¢ TOMOIIbIO JMHAMUYECKOTO MPOrpaMMHUPOBAHUS: TIOJCUET
KOJIMYECTBa BApHAHTOB

51 [IpakTuyeckas padora o Teme "[loacy€r KoMUYecTBa BApUAHTOB C TOMOIIIBIO




JUHAMHAYECKOIr0 MpOrpaMMHUpOBaHus"

3aI[a‘-II/I, peuracMbIC C MOMOINBIO JTUHAMUYCCKOTO ITPOrpaMMHUPOBAHUs: 3a/la4n

52 1
OTITUMH3AINN

53 [Tonsatue o mapaaurmax nporpammupoBanus. O030p A3bIKOB TPOrPaMMHUPOBAHUS 1

54 [TonsiTre 06 06 BEKTHO-OPUEHTUPOBAHHOM IPOTPaMMUPOBAHUHU 1

55 OObexThl U Ki1acchl. CBOMCTBA U METOJIBI 0OBEKTOB 1

56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3 1

57 [IpakTryeckas pabora o Teme "Vcronp30BaHre TOTOBBIX KIIACCOB B Iporpamme” 1 1

58 | Pa3paboTtka mporpamMm Ha OCHOBE 0OBEKTHO-OPUEHTHUPOBAHHOTO MOIX0/1a 1

59 [Ipaktrueckas padota "Pa3zpaboTka mpocToi mporpaMMbl ¢ UCTIOJIb30BAHUEM | 1
KJ1accoB"”

60 Wukancymsimus. [Ipaktudeckas pabdora mo reme "Pazpabotka kiacca, | 0.5
HCTIONB3YIOMIET0 HHKATICYJISIHIO" ’

61 Hacnenosanue. [lomumopduzm 1

62 [Ipaktrueckas padota o treme "Pa3paboTka nepapxuu KjiaccoB" 1 1

63 Cpensl ObICTpOIf pa3paboTku nmporpamm. [IpoektupoBanue uHTEpdeiica |
10JIb30BATENS

64 [IpoexTupoBanue uHTEpPEiica Moab30BaATEINS 1

65 Hcnons30BaHme rOTOBBIX YIPABISIEMBIX 3JIEMEHTOB JUIsl TOCTPOCHUS HHTEpdeiica 1

66 [IpakTuyeckast pabora o Teme "Pa3paboTka nmporpaMmsl ¢ rpadudecKkum | 1
unrepdeiicom”

67 H3ydenue BTOpOro s3pika NporpaMMHUpOBaHUs 1

68 M3yueHue BTOpOro si3pIka MporpaMMUpOBaHUs 1

69 Oranbl KOMIIBIOTEPHO-MAaTEMaTHUECKOTO MOJIEITMPOBAHUS 1

70 Jluckpernsanysi Ipyu MaTeMaTHYECKOM MOJAEINPOBAHNN HENPEPBIBHBIX MTPOLIECCOB. 1

MOIIeJII/IpOBaHI/IC JABHOKCHUA




71 [IpakTuueckas padora no teme "MonaenupoBaHue ABHKeHUs" 1 1
7 MonenupoBanue 6nonorndeckux cucrem. [Ipakrudeckas pabora o Teme 1 0.5
"MonenupoBaHue OMOJIOTHUECKUX CUCTEM" '
7 Maremaruueckne MoJIeIu B SKOHOMUKE. BbIUUCINTENbHBIE SKCTIEPUMEHTHI C 1
MOJEIISIMHU
74 BepostHocTHBIe MOnienn. [IpakTiudeckas pabora mo reme "Mmuranmonnoe | 0.5
MOJIETTMPOBAHKE C TOMOIIIbI0 MeTo1a MonTe-Kapio" ’
75 KommnsrorepHoe MOAEIMPOBAHUE CUCTEM YIIPaBICHUS 1
76 | O6paboTKa pe3ybTaTOB HKCIIEPUMEHTA 1
77 Tabmuunble (pensIuoHHbIC) Oa3bl TaHHBIX 1
3 [owuck, copTupoBKa U GUIBTPALIUS TaHHBIX. 3alIPOCHI HA BEIOOPKY JTaHHBIX. 1
3anpocsl ¢ mapameTpaMu. Beruucsiemble nojs B 3ampocax
79 [IpakTuyeckas padora no Teme "Pabora ¢ roroBoit 6a30ii faHHBIX" 1 1
20 MHoroTtabinuanbie 0a3bl TaHHBIX. THITBI CBA3EH MeX Ty Tabiuiamu. BaenHumit 1
kitou. LlenocTHOCT 0a3bl JAHHBIX
81 [TpakTudeckas padora no teme "Pa3paboTrka MHOTOTaOIUYHOM Oa3bl JaHHBIX" 1 1
82 3anpockl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX 1
83 [IpakTrueckas pabota o Teme "3anpockl K MHOTOTA0JIMYHOM O6a3e JaHHBIX" 1 1
84 | S3bik ynpaBnenus nanHeiMu SQL 1
85 [IpakTuueckas pabora o Teme "YmpaBiieHHEe JaHHBIMH C TOMOIIBIO s3b1ka SQL" 1 1
86 | HepensiiioHnHble 6a3bl JaHHBIX. DKCIIEPTHBIE CUCTEMBbI 1
87 HNHTtepHeT-npriioxKeHus 1
28 [ToHsTHE O CEpBEPHOIN U KIIMEHTCKOM YacTsX cailta. TeXHOJIOrus «KIHMEHT — |
cepBep», €€ JOCTOMHCTBA U HEOCTaTKU
89 OcHogsl si3p1ka HTML 1
90 [IpakTuueckas padora no teme "Co3aHue TeKCTOBON BEO-CTpaHUIIBI" 1 1




91 OcHoBbnl s13p1ka HTML 1

92 OcHogsl s3p1ka HTML 1

93 [TpakTrueckas padota o reme "Co3nanue BeO-CTpaHUIIbI, BKIOYAIOMIEH 1 1
MYJIbTUMENIHbIE 00BEKTHI (PUCYHKH, 3BYKOBbIE JaHHBIE, BU1€0)"

94 OcHoBbI KackaaHBIX TabmuIl ctuieit (CSS) 1

95 [IpakTuyeckas padora o Teme "OdopmieHne CTpaHULbl ¢ TOMOIIBIO KaCKaHBIX 1 ]
Tabmui cTuneit"”

96 Cuenapumu Ha s13pIke JavaScript 1

97 Cuenapuu Ha s3bIKe JavaScript 1

98 ®dopmbl HA BEO-CTpaHUIIE 1

99 [IpakTrueckas padota o teme "O6padoTka maHHBIX Gopm" 1 1

100 | Pasmemenue BeO-caiiToB. Yciryra XocTuHTa. 3arpy3ka (GaiioB Ha CalT 1

101 Kanpuposanue. Mcnpasnenne nepcnektussl. ['ncrorpamma. Koppekuus yposHen, 1
Koppekius 1Bera. O6eclBeYMBaHNUE IIBETHBIX N300paKEeHUN

102 BBon n3o0pakenuii ¢ UICMOIB30BAaHUEM PA3TUYHBIX HU(POBBIX YCTPONCTB. 1 0.5
[IpakTuueckas padora no teme "O6padotka nudpossix Gororpaduit”

103 Perymb. Pabora ¢ o6nactsamu. @unbtpsl. [Ipaktuyeckas padora no treme "Perymib | 0.5
nudpoBbix Gororpadmit”

104 MHuorocnoitabie n300paxenus. TexcToBsie ciiou. Macka cios. Kanams. ]
CoxpaHeHue BbIJICTICHHOM 001acTH

105 | IIpaktuyeckas pabota no Teme "MHorociaoiHble H300paxeHus" 1 1

106 [ToaroroBka uitoctparuii Ay Be6-caiiToB. [IpakTrueckas pabora mo teme 1 0.5
" AHUMUPOBaHHBIC U300paKeHUS"

107 | BextopHas rpaduka. Bekropuzamus pacTpoBBIX H300paskeHHHA 1

108 | IIpaktuyeckas pabota o Teme "BekTopHas rpaduxa" 1 1

109 | IIpyHIMIBI TOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MOJENEH 1




110 | IIpakTrueckas pabota no teme "CoznaHue NPoCThIX TPEXMEPHBIX Moieei" 1
111 | Cerounsle Moaenu. MaTtepuanibl 1
112 | [Ipaktudeckas padora o teme "CeTouHbie MOJCTH" 1
113 | MoaenupoBaHre UCTOYHUKOB OcBeleHus. Kamepsl 1
114 | IIpakTnueckas pabota o teme "Pennepunr"” 1
115 | AnnutuBHble TexHOJMOoTHH (3D-TIpUHTEPHI) 1
116 | ITonsiTve 0 BUPTyaJIbHOM peaJbHOCTH U JOTIOJIHEHHOM peanbHOCTH 1
117 | PezepBHOE Bpems 1
118 | PezepBHOE Bpems 1
119 | Pe3epBHOE BpeMms 1
120 | Pe3epBHOE Bpems 1
121 | Pe3epBHOE BpeMms 1
122 | Pe3epBHOE BpeMms 1
123 | Pe3epBHOE Bpems 1
124 | Pe3epBHOE BpeMs 1
125 | Pe3epBHOE Bpems 1
126 | PezepBHOE Bpems 1
127 | Pe3epBHOE BpeMs 1
128 | Pe3epBHOE Bpems 1
129 | Pe3zepBHOE Bpems 1
130 | Pe3epBHOE Bpems 1
131 | Pe3epBHOE Bpems 1
132 | Pe3epBHOE BpeMms |
133 | Pe3epBHOE Bpems 1
134 | PezepBHOE Bpems 1




135 | Pe3zepBHOE Bpems

136 | PezepBHOE BpeMms

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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I[TPOBEPSEMBIE HA EI'D ITO0 THO®OPMATUKE TPEFOBAHUY K
PE3VJIbTATAM OCBOEHU S OCHOBHOM OBPA30OBATEJILHOM
IIPOT'PAMMBI CPETHET'O OBILIETO OFPA3OBAHU S

Kon

IIpOBeEp.
TpeOOB.

ITpoBepsieMbIe TPeOOBaHWS K IPEAMETHEIM PE3yJIbTaTaM OCBOCHHSA OCHOBHOM
00pa3oBaTenbHOM ITPOTrpaMMEL CpeTHET0 001Iero oOpa3oBaHuUs

1.

3HAaTh (ITOHHMATD)

1.1

[TonnMaHne OCHOBHBIX MTPUHITUIIOB YCTPOHCTBA U (DYHKITMOHHUPOBAHUSI COBPEMEHHBIX
CTaIlMOHAPHBIX U MOOWIBHBIX KOMITBIOTEPOB; TEHJEHIIUNA Pa3BUTHUS KOMIBIOTEPHBIX
TEXHOJIOTHI; BIIaJICHUE HaBBIKAMU pPAOOTHI C ONEPAIMOHHBIMA CHCTEMaMH U
OCHOBHBIMH BHJIaMU MPOTPAMMHOTO OOECTICUCHHUS ISl PeIIeHHs Y4eOHbIX 3a/1a4 10
BBIOpAHHOM CIIeIHATNU3AIUN

1.2

Hamuume  mpencraBneHuit o 0a30BBIX — MPUHIUIAX ~ OpPraHM3allid |
(O YHKIIMOHUPOBAHUS KOMITbIOTEPHBIX CeTel

1.3

ITormManne OCHOBHBIX INPHUHIOMIIOB JTUCKPCTU3AMHN PA3JIMYHBIX BUJI0B I/IHd)OpMaLII/II/I

1.4

[Tonnmanue 6a30BBIX AITOPUTMOB OOPAOOTKM YHMCIOBOM M TEKCTOBOM MH(OpMaIuu
(3amuch ymcen B TMO3MIMOHHOM CHUCTEME CUMCICHHMS, NETUMOCTH IIEJIbIX YHCET,
HaXOXXJCHHE BCEX TMPOCTHIX YHCENT B 3aJaHHOM JMamna3oHe; o0paboTka
MHOTOPa3pAIHBIX LENbIX YHCEII; aHAIN3 CUMBOJBHBIX CTPOK M JAPYTHX), AITOPUTMOB
MIOUCKA U COPTUPOBKHU

1.5

3HaHne (QYHKIMOHAIBHBIE BO3MOXXHOCTH HWHCTPYMEHTAIBHBIX CPEICTB CPEIbI
pa3paboTKu

1.6

BrnageHne OCHOBHBIMH CBEICHHUSAMH O 0a3zax JaHHBIX, MX CTPYKTYpe, CpeICcTBax
CO3/IaHMs U PAOOTHI C HUMU

1.7

IlonuMaHue BO3MOXKHOCTEM M  OTPAHUYEHUH TEXHOJIOTMM  HCKYCCTBEHHOIO
HMHTEJUICKTA B PA3JUYHBIX 00JIACTAX; HAJIMYME TPEICTaBICHUNM 00 HMCIOJIb30BaHUH
HH()OPMAIIMOHHBIX TEXHOJOTHH B pa3IMYHBIX MTPOPECCHOHAIBHBIX chepax

1.8

Bianenue TEOPETUYECKUM anmapaTom, II03BOJISAIOIIAM OCYLLECTBIIATh
MIPEACTABJICHUE 3aJaHHOI0 HATYpaJbHOIO YHCIA B PA3JIMYHBIX CUCTEMAaX CUUCIICHMS;
BBITOJIHATH NTPe0Opa30BaHus JOIMYECKUX BBIPAKECHUHN, UCIIONbB3YS 3aKOHBI aureOpsl
JIOTUKY; ONPEAENATh KpaTyaillliuii MyTh BO B3BEIICHHOM rpade U KOJUYEeCTBO IMyTei
MEX/y BEPIIMHAMUA OPHEHTUPOBAHHOT'O alIMKINYECKOro rpaga

Ymers

2.1

YMeHHe UCHoJIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTHYECKUEe MOJENU JJs aHalu3a
00BEKTOB U MPOLECCOB: (GOPMYIUPOBATH LI€Th MOJEIUPOBAHUS, BHIMOIHITh aHAU3
pe3yJabTaTOB, MOJYUYEHHBIX B XOJ€ MOJECIMPOBAHUS; OLIEHUBATh aJ€KBATHOCTh
MOJIETTM MOJICIUPYEMOMY OOBEKTY WM MPOLECCY; MNPEACTaBIATh PE3yJIbTaTh
MOJICJIUPOBAHUS B HATJISIAHOM BHJIE

2.2

YMmenue KJ'IaCCI/I(bI/II_[I/IpOBaTB OCHOBHBIC 3aJa4X aHAaJIN3a JaHHBIX (HpOFHO3I/IpOBaHI/IC,
Kinaccuukanus, KJIaCTepH3aIHs, aHamM3 OTKJIOHEHU); NIOHUMATh
MOoCJICAOBATCIIbHOCTL PCIICHUA 3a/la4 aHalin3a JaHHBIX: C60p INEPBUYHBIX NAHHBIX,
OYMCTKAa M OIICHKAa KauyecTBa JaHHBIX, BBIOOP W (WJIM) TOCTPOCHUE MOIEIH,
npeoOpa3oBaHKE JIAHHBIX, BU3yaJIM3allis JaHHBIX, HHTEPIPETALHs PE3YJIbTaTOB

23

YMmeHue ompeneniatb WHPOPMALMOHHBIM OOBEM TEKCTOBBIX, TIpadUUEeCKUX H
3BYKOBBIX JAaHHBIX IIPH 3aJIaHHBIX IapaMeTpax JMCKPETHU3alMH. Y MEHHE ONpPEACITh




CPCAHIOI0 CKOPOCTh IMEpCAaur NaHHBIX, OLUCHHWBATb M3MCHCHHWEC BPEMCHU IICpEaadyun
Ipu USMCHCHUU I/IHd)OpMaI_[I/IOHHOF 0 00BéMa JaHHBIX M XapaKTCPHUCTUK KaHalla CBA3U
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YMeHue CTpouTh KOJA, 00eCNedMBAIONIMA HAUMEHBIIYI0O BO3MOXXHYIO CPEIHION0
JUTHHY COOOIIEHUS MTPH M3BECTHOM YaCTOTE CHMBOJIOB

2.5

YMeHue Ucrnoib30BaTh MPU PEUICHUH 33J1a4 CBOMCTBA MO3UIIMOHHOMN 3alUCH YHCEII,
ANTOPUTMBI TIOCTPOCHUS 3alMCU YMCJIA B IO3MLUHUOHHOW CHUCTEME CUMCIEHUS C
3aJJaHHBIM OCHOBAHHMEM M MOCTPOCHMS YHMCIa MO CTPOKE, COAEPKAIIEH 3alUCh 3TOTO
yyciaa B TO3UMUMOHHOW CHUCTEME CYHMCIEHHS C 3aJaHHbIM OCHOBAHHEM; YMEHHUE
BBITIOJTHATH apU(METHICCKHIE OTIEPAITUH B MIO3UITMOHHBIX CHCTEMaX CUMCIICHUS

2.6

Vmenue CTPOUTH JIOTHYECKOC BBLIPAXKCHUEC B 21H3BIOHKTI/IBHOI71 N KOHBIOHKTHBHOM
HOPpMaJIbHBIX (I)OpMaX o 3a[[aHHOI>’I Ta6n1/1ue HCTUHHOCTHU, HCCJIICOO0BATH 00J1acTh
HCTUHHOCTH BBICKA3bIBAHUA, COACPKAIICTO TMCPEMCHHBIC, pCIIaTh HCCIOXKHBIC
JIOTHYCCKHEC YPaBHCHUA

2.7

YMeHue pemarh anropuTMUYEeCKUe 3a/1aui, CBsI3aHHBIE C aHAU30M rpadoB (3agaun
MOCTPOCHUS ONTHUMAJBHOTO IyTH MEXAYy BepliMHAMU Tpada, OnpeaeIeHus
KOJIMYECTBA  PA3IMYHBIX IMyTed  MEXIy BEpIIMHAMU  OPUEHTUPOBAHHOTO
AIMKJINICCKOro rpada)

2.8

YMeHHe HCHONb30BaTh JEPEBbS MNPU AHAINW3E W IOCTPOCHHHM KOAOB M JUIS
NpeJCTaBICHU apu(PMETHUECKUX BBIPAKEHHUM, NpU pEIIeHUH 3aJad IOUCKa U
COPTUPOBKH; YMEHHE CTPOUTH JEPEBO MWIPhl 1O 3aJaHHOMY aITOPUTMY;
pa3pabarbIBaTh U 0OOCHOBBIBATh BBIMIPHIIIHYIO CTPATETUIO UTPHI

2.9

YMmenue AHAJIM3UPOBATL AJITOPUTMBI C HCIIOJIB30BAHUCM Ta6J'II/II_[ TPACCUPOBKU;
OIpCaAcCIATh 0e3 UCIOJB30BaHUs KOMIIBIOTEPA PE3YyJIbTAaThbl BBIIIOJHCHNA HCCIOXKHBIX
nporpamMM, BKIHOYAKOMIUX [UKIIBI, BCTBJICHUA W MNOANPOrpaMMbl, IIPU 3aAaHHBIX
NCXOAHBIX JAHHBIX

2.10

YMeHue onpenenarh CI0XKHOCTh H3y4aeMbIX B Kypce O0a30BbIX aJIrOpUTMOB
(cymMMHpOBaHHE  3JEMEHTOB  MAacCHBa, COPTHPOBKa MaccHBa, HepeOOpHbIe
QJITOPUTMBI, JBOWYHBIM TOUCK) M NPHUBOJUTH HPUMEPHl HECKOIBKUX aJrOPUTMOB
Pa3HOI CI0KHOCTH JUIsl PEIIEHUS OJTHOM 3a1auu

2.11

Bnagenne yHUBEpCalbHBIM SI3BIKOM MPOTPAMMHUPOBAHUS  BBICOKOTO  YPOBHSA
(ITackane, Python, Java, C++, C#), npencraBneHusmMu 0 0a30BbIX THUNAX JaHHBIX U
CTPYKTYypax JaHHBIX; YMEHHE UCIOIb30BaTh OCHOBHBIE YIIPABIIAIONIINE KOHCTPYKIINU;
YMEHHE OCYIIECTBISATh aHAIHM3 MPEIIOKEHHON MPOTPAMMBI: ONIPECIISITh PE3yIbTaThl
paboThl MpOrpaMMbl MPU 3aJaHHBIX HCXOIHBIX MAHHBIX;, OMPENENsITh, MPH KaKUX
WUCXOIHBIX JaHHBIX BO3MOXKHO IIOJIy9CHHE YKA3aHHBIX pPE3YyJbTaTOB; BBISBIISTH
JTAaHHBIE, KOTOPBIC MOTYT MPUBECTH K OMHOKE B paboTe MporpaMMsl; GOpMyJIHPOBATH
MPEIIOKCHHUS 110 YIYUIICHUIO POrPaMMHOI0 KOJIa

2.12

YMeHne peann30BbIBaTh Ha BBIOPAHHOM /ISl M3YUYCHHS SI3BIKE MPOTPAMMHUPOBAHHS
Bbicokoro ypoBHs (Ilackanb, Python, Java, C++, C#) TumOBBIE aIrOPUTMBI
00pabOTKM YHCEI, YUCIOBBIX IOCIEIOBATEILHOCTEH M MAaCCHUBOB: IPEIICTABIICHHUE
yuciaa B BuAe HaOopa NPOCTBIX COMHOXXHUTENEH; HaXO0XKICHHE MaKCHMaJbHOM
(MPHUMANTEHOW) UG PBI HATYPAILHOTO YHCIIA, 3aIIMCAHHOTO B CHCTEME CUHCIICHUS C
OCHOBaHHEM, He mpeBblaomMM 10; BbIYMCICHHE OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MacCHUBa WJIM YHUCJIOBOHM IOCIEN0BATENbHOCTH (CYMMBbI, MPOU3BEACHUS
CpeAHero apu(MeTHYecKoro, MHUHMMAJIbHOIO M MAaKCHUMAJbHOTO 3JEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJOBJIETBOPSIOUIMX 3aJaHHOMY YCJOBHIO); COPTUPOBKY
2JIEMEHTOB MAacCHBa, YMEHHUE MHCIIOJIb30BaThb B IPOrpaMMax MJAHHBIE Pa3JIUYHBIX
TUIOB ¢ Y4€TOM OTpaHMYEHUN Ha JMANa30H MX BO3MOXKHBIX 3HAUEHWUH, PUMEHSITh




IpU pEIIeHUH 3aJady CTPYKTYpbl JAaHHBIX (CHUCKH, CIIOBapH, CTEKH, OYEpenu,
JIepeBbsl); MPUMEHATh CTaHAAPTHBIE U COOCTBEHHBIC MOANPOrPaMMBI JJIsi 00pabOTKH
YHCJIOBBIX JIaHHBIX M CHMBOJIBHBIX CTPOK; MCIIOJIb30BaTh MpPU pa3paboTKe MporpaMm
OUOJIMOTEKH TOAMPOrpaMM; YMEHHE HCIIOJIb30BaTh CPEJICTBA OTJIAAKH MPOrpamMMm B
cpezie MporpaMMHUpPOBaHUs

2.13

YMeHHe UCIOIB30BaTh JJICKTPOHHBIC TAOJMWIBI IS aHalwW3a, NPEJICTABICHUS H
00pabOTKM JaHHBIX (BKIIOYas BBHIOOP ONTUMAIBHOTO pELICHHS, TOA00p IHHHUH
TpPeHJa, pelIeHWe 3a7ad TNPOTHO3WPOBAHMWS); YMEHHE HCIIOJIb30BaTh TaOJUYHBIC
(pensiiuoHHEIe) 0a3bl JAHHBIX M COPABOYHBIC CUCTEMBI

2.14

YMeHue  OpraHu30BBIBaTH  JMYHOE  HMH(DOPMAIIMOHHOE  MPOCTPAHCTBO  C
HCIIOJIB30BAHHUEM  PA3JIMYHBIX CpEaAcTB III/I(i)pOBI)IX TeXHOHOFHﬁ; IIOHUMAaHHUEC
BO3MOXXHOCTEH  IIM(PPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, U(POBBIX
00pa3oBaTeIbHBIX CEPBHCOB




ITEPEYEHbD 3JIEMEHTOB COAEPXAHWA, ITPOBEPJAEMBIX HA EI'D I1O
NHO®OPMATHUKE

Kox

IIpoBepsieMEII 3JIEMEHT COACPKAHUA

1

I{ndpoBas rpaMOTHOCTH

1.1

OCHOBHBIE TCHJICHITUU Pa3BUTHsI KOMITBIOTEPHBIX TeXHOJOTHI. [TapaiensHbie
BBIUHUCJICHUA. MHoronpoueccopHHe CUCTCMEI. Pacnpe):[enéHHHe BBIYUCIUTCIIbHBIC
CHUCTEMBI 1 00pa0dO0TKa OOIBIITNX JAHHBIX

1.2

[TpuHIIUTIBI TOCTPOCHMSI W amnmapaTHbhIe KOMIIOHEHThI KOMIBIOTEpHBIX ceTel. CeTeBbie
npotokousbl. Cetb UnTEepHET. Anpecarust B cetu MuTtepuet. [Ipotokosnsr ctexa TCP/IP.
Cucrema noMeHHBIX HMEH. Pasnermenme IP-cetm Ha HoOICETH € IIOMOIIBID MAacCOK
nmojaceTei

1.3

@aiinoBass cucrema. llouck B ainoBoit cucreme. IlpuHIUNBI pa3MenieHus u
MMeHOBaHMs (DaitioB B monroBpeMeHHON mamst. [11aGrnoHBl 1mjs omucaHust TPyII
(aiimoB

1.4

CkopocTb nepenaud JaHHBIX. 3aBUCUMOCTh BPEMEHH Meperayd OT MH()OPMAIMOHHOTO
00bEMa TaHHBIX U XapaKTEPUCTUK KaHAIA CBA3U

1.5

[udpoBanne nanapix. CUMMETpUUHBIE 1 HecuMMeTpuuHble mudpsl. [1udper npocToit
3amenbl. [udp Llesaps. [ludp Bwkenepa. Anroputm mmdposanust RSA

1.6

Kozpl, mo3Bonstonye OOHApPYKMBAaTh M HCIPABISATH OIIMOKH, BO3HHUKAIOIIUE IPHU
nepeaade nanHpiX. Paccrosune Xommunara. Koguposanue ¢ moBropenuem o6utoB. Koapl
X3MMUHTA

TeopeTnueckre OCHOBBI HH)OPMATHKH

2.1

JIBonyHoe koaupoBaHue. PaBHOMEpHBIE U HEpaBHOMEpPHBIE KOIBL. JleKOAMpPOBaHHE
COOOIICHUH, 3amMCaHHBIX C TIOMOINBI0 HEPaBHOMEPHBIX KoJOB. YcioBue DaHo.
[TocTpoeHHE OAHO3HAYHO JEKOAUPYEMBIX KOJIOB C ITIOMOILBIO IepEBa

2.2

Teopernueckue MOIXOAbI K OIEHKE KOJMUYecTBa MH(pOpManuu. EnuHUIB M3MepeHHs
KonudecTBa MHGoOpManuu. AndaBUTHBIA MOAXO0] K OICHKE KOJIMYeCTBa WH(OpPMAIIUHU.
3akoH agmutuBHOCTH WMHGpopManuu. Dopmyna Xaptau. MHbopmaiys U BEpOSTHOCTb.
®opwmyia [llenHoHa
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Cucremsl cumciienus. Pa3BépHyTas 3amuch ENBIX U IPOOHBIX YHCEN B MO3WIIMOHHOMN
cucreme cuucieHus. CBOICTBa MO3UIIMOHHOW 3allMCH YHWCA: KOJIUYECTBO IH(p B
3aluCH, MPU3HAK JEIMMOCTH YHWCJIa HA OCHOBAHHUE CUCTEMbI CUUCICHHS. AJITOPUTM
nepeBoja 1eJIoro yuciaa u3 P-nyHOMl CUCTEMBbI CUMCIEHUS B JIECATHUYHYIO. AJTOPUTM
nepeBoaa KOHEYHOM P-udHON 1po0u B neCATHUHYIO. AJITOPUTM MEPEBOA IIEJI0TO YHCIIa
U3 JECATHUYHOMN cucTeMbl cuuciieHus B P-uunyto. IlepeBo KOHEUHOM JECATHUHOMN Tpoou
B P-munyto. /[BonuHasi, BOCbMEpUYHAsl MU IIECTHAAUATEPUYHAS] CUCTEMbI CUHUCIICHUS,
CBSI3b MEXKAY HUMU. ApudMeTHUecKre onepauny B MO3HITHOHHBIX CUCTEMAaX CUMCICHHS
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TpOI/I‘{HaSI YpaBHOBCHICHHAd CHUCTEMA CYHCJIICHUS. I[BOI/I‘-IHO-ILCCHTI/I‘-IHaﬂ cucreMma
CUHCJICHUA

2.5

KomupoBanue texkctoB. Komupoka ASCII. OnnobGaiitHeie KomumpoBku. CraHmapt
UNICODE. Koauposka UTF-8. Onpenenenue nHpOpMalMOHHOIO 00bEMa TEKCTOBBIX
COOOIIIEeHUH

2.6

KogupoBanue wuzobpaxenuil. OueHka HWHPOPMAMOHHOTO 00BEMaA TIpaduuecKux
JAHHBIX TPU 33JaHHBIX pa3pelieHuH U TIyOuHe KoaupoBaHMs I1BeTa. l[[BeTOBBIE
Moaenu. Kogupoanue 3Byka. OnieHka HHGOOPMAIIMOHHOTO 00BEMA 3BYKOBBIX HAHHBIX




IIpH 3aJaHHBIX YaCTOTC JUCKPCTHU3AIIUHN U Pa3pAJHOCTH KOAWMPOBAHHUA

2.7

Anrebpa noruku. Ilonstue Bbicka3biBaHUA. Bricka3piBaTenbHble GOPMBI (IPEAUKATHI).
KBaHTOpBI CyIIIeCTBOBaHUS U BCEOOITHOCTH.

Jlornueckue omneparuu. Tabmuipl ucTUHHOCTH. Jlorndyeckue BbIpakeHus. Jlornyeckue
TOXAecTBa. Jlornueckue onepanuy U onepalni HaJl MHOXKECTBAMU.

3akoHBI anreOphl JOTUKH. DKBUBAJICHTHBIC MPEOOpPa30BaHUS JTOTUYECKUX BBIPAKCHUM.
Jlornueckue ypaBHEHUsI U CUCTEMbI ypaBHEHUH.

Jlornueckue ¢pyHKIMH. 3aBUCUMOCTh KOJTHMYECTBA BOBMOXKHBIX JIOTHUECKUX (YHKIIUHA OT
KOJIMYECTBA apTyMEHTOB.

Kanonnueckue ¢hopMbl JJOTHIECKUX BBIPAKESHUN

2.8

COBepIHeHHI)Ie JAU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC (bOpMI)I, AJITOPUTMBI UX
IOCTPOCHHUA 110 Ta6J'II/II_Ie HMCTHUHHOCTH

2.9

Jlornueckue anemMeHTHI B cocTaBe KoMibtotepa. Tpurrep. Cymmarop. MHoropa3spsiaHblil
cymmarop. [loctpoeHne cxem Ha JIOTHYECKUX 2JIEMEHTaX IO 3aJaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aIIUCh JIOTHYECKOT O BBIPAXKEHMUSI 110 JIOTUYECKOM cXeme

2.10

Mopenu u wmogenupoBanue. Llenu MopenupoBaHusa. AJIEKBaTHOCTb MOJENHU
MOJIETTUPYEMOMY OOBEKTY WM mpoueccy. DopManu3zanus NpUKIaIHbIX 3a/1a4.
[IpencraBneHune pe3ynbTaTOB MOACIUPOBAHUS B BHUAE, yNOOHOM 7S BOCIPHUSATHS
4yesmoBeKoM. ['padmyeckoe mpeIcTaBiIeHne TaHHbBIX (CXEMbI, TAOIHIIbL, TpaQUKH).

2.11

[IpencraBiaeHue meabIXx 4Yuced B MaMsITH KoMIbioTepa. OTpaHUYEeHHOCTh JUana3oHa
yycell MpU OIPAHUYEHUH KOJIMYECTBA pas3psaoB. llepenonHenue paspsaHON CETKHU.
be33nakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT. JIBOWYHBIN JOMOJHUTEIIBHBIA KO
OTPULIATEIBHBIX YHCEIL.

[ToburoBeie normueckue omnepauuu. Jlormueckuil, apupmMeTHUECKUl U LUKINYECKUI
casuru. [udpoBanue ¢ mOMOIILI0 HOOMTOBOM onepanuu «uckioyaroniee VI »

2.12

IIpencraBneHre BEUIECTBEHHBIX YHMCEN B MAMATH KOMIBIOTEpA. 3Hayallas 4acTb U
NopsAIOK uucnia. J[uama3oH 3HaA4eHUH BeUIECTBEHHbIX 4Hcesl. [IpoOnembl XpaHEHUs
BELICCTBEHHBIX YHCEJ, CBSI3aHHBIE C OrPAaHUYEHHEM KOJIMYECTBA  Pa3psAIOB.
BoinonHenue omnepanuil ¢ BEIIECTBEHHBIMM YHCIaMH, HAKOIUIEHHWE OIIMOOK IpHU
BBIUUCIICHUSIX

2.13

I'padgsl. OcHoBHBIE MOHATH. Buasl rpados. Onucanue rpadoB ¢ MOMOIIbI MaTpHIL
CMEKHOCTH, BECOBBIX MaTpHII, CIIUCKOB CMEXHOCTH. PellieHne anropuTMU4ecKux 3ajad,
CBSI3aHHBIX C aHAJIN30M IpadoB (MOCTPOEHUE ONTHUMAIBLHOIO MYTH MEXIY BEpLIMHAMU
rpada, ompeneneHue  KOJIMYECTBA  PA3IMYHBIX MyTeH  MEXIy  BepLIMHAMHU
OPMEHTUPOBAHHOI'O ALIMKINYECKOro rpaga)

2.14

HepeBbs. bunapnoe nepeBo. JlepeBbs mnoucka. CnocoOsl 00xoma Jepesa.
[IpencraBnenne apupmMeTHIECKNX BBIPAKEHHI B BUIE IepeBa. Mcmoms3oBaHue rpagos
U JIEPEBbEB IIPU ONUCAHUU O0BEKTOB U MPOLIECCOB OKPYIKAIOIIEro MUpa

2.15

JluckpeTHble WIrpBl JIBYX WUIPOKOB ¢ mojHOW wuH(popmammeil. I[loctpoenue nepesa
nepebopa BapHaHTOB, ONMCAHUE CTPATETHUH UTPHI B TAOIMYHON (hopme. Briurpsoiiabie u
MIPOUTPBILIHBIE TO3ULMU. BBIMTPHIIIHbIE CTPATErUH

2.16

CpencTtBa HCKYCCTBEHHOTO WHTeNIEKTa. MaeHTudukamuss W TMOUCK H300paxKeHHH,
pacniozHaBaHue JnL. lcnosb3oBaHME METONOB HCKYCCTBEHHOIO MHTEIJIEKTa B
oOydaromux cuctemax. Vcrnonb30BaHHEe METOJOB HCKYCCTBEHHOT'O HMHTEIUIEKTa B
pobororexnuke. MnTepHet Bemieil. Heliponusie cetn

AJITOPUTMBI ¥ POTPAMMHPOBAHUE

3.1

@opManuzanys MOHATUS alroputMa. MammHa TeropuHra Kak yHuBepcaiabHas MOJEIb
BBIYHCIICHUM




3.2

OneHka C0XHOCTH BblunciaeHu. BpeMs paboTsl 1 00bEM HCIONB3YEMON MaMATH, UX
3aBHUCHUMOCTh OT pa3Mepa MCXOAHBIX JaHHBIX. OLEHKa acCHMITOTHYECKOH CII0KHOCTH
aITOPUTMOB. AJITOPUTMBI TOJIMHOMHUAIBHON cl0KHOCTU. [lepebGopHble anropuTMBI.
IIpumepsl pa3nWYHBIX AJITOPUTMOB PpELIEHWS OJHOM 3aJadd, KOTOpBIE HMEIOT
Pa3IMYHYI0 CIO0KHOCTh

3.3

Omnpenenenre BO3MOXKHBIX Pe3yJIbTaTOB padOThI MPOCTEHIINX aJTOPUTMOB YIIPaBICHUS
UCIIOJIHUTENISIMA M BBIUMCIIMTEIBHBIX aNrOpUTMOB. OnpeneneHne UCXOIHBIX JaHHBIX,
IIPU KOTOPBIX aJITOPUTM MOKET J1aTh TpeOyeMblil pe3yabTar

3.4

AnroputMbl 00pabOTKM HATYpaJbHBIX YHCEN, 3alMCAHHBIX B MO3UIIMOHHBIX CHCTEMax
CUUCIIEHUS: pa3OMeHMEe 3alMCH YUClia Ha OTAEIbHbIE HHU(PHI, HAXOXKIACHUE CYMMBI U
npou3BeneHus Hudp, HaX0kKACHNE MAaKCUMaJIbHOW (MUHUMAJIbHOM) HUPHL.
[IpencraBnenue yucia B BUAE HAOOpa MPOCTBIX COMHOXKHUTENCH. AJNTOPUTM OBICTPOTO
BO3BEJICHUSI B CTeNeHb. [IOMCK MPOCTHIX uYMcCen B 3a/JlaHHOM JHAla30HE C TMOMOIIbIO
aJIrOpUTMa «pemieto IpatocheHa

3.5

MHOFOpBSpHI[HBIC OCJIbIC YKUClid, 3ada4YHn JUIMHHOM apI/I(bMeTI/IKI/I

3.6

S3pik  nmporpammupoBanus (Ilackams, Python, Java, C++, C#). Tunsl aaHHBIX:
L[EJI0YKCIICHHbIE, BELIECTBEHHbIC, CHUMBOJIbHbIE, Jornueckue. BerBnenus. CroxkHbie
ycnoBus. Lukisl ¢ ycnoueMm. LIMKIbI 110 IEPEMEHHOM.

OOpaboTka naHHBIX, XpaHsAmmxcs B (aitmax. TexkcToBble W JIBOMYHBIC (Dailiibl.
daiinoBeie nepeMeHHbIe ((aiioBble ykazarenu). Urenue u3 aitna. 3anucs B aii.
Pa3Ouenue 3agaun Ha noazagauu. Ilognporpammel (mpoueaypsl ¥ QYHKIMH).
Vcnonb30BaHUE CTaHAAPTHON OMOIMOTEKH sI3bIKa IPOrPAMMHUPOBAHUS

3.7

Pexypcusi. PexkypcuBHble mnpoueaypbl u (yHKuuu. Vcnonb3oBaHue cTeka Ul
OpraHM3allK PEKYPCUBHBIX BHI30BOB

3.8

Uwucnennsie MeToibl. TOUHOE M MPUONMIKEHHOE pelieHus 3a1auu. UnciIeHHoe pemeHne
ypaBHEeHMH C TOMOINBI0 moabopa mapaMerpa. YUMCICHHbIE METOAbl PELICHHS
ypaBHEHMH: MeToa mepedopa, METoJ TMOJOBHMHHOrO JeneHus. [lpubmmkénHoe
BBIUMCIIEHUE JUIMH KpUBBIX. Bbluncienue ruomanei Guryp ¢ momoIiblo YHCIEHHBIX
METOJIOB (METO/ MPSAMOYTOJbHUKOB, METOJ Tparenui). [louck Makcumyma (MMHUMYyMa)
(YHKIMU OJJHOM MepeMEHHONW METOI0M IOJIOBUHHOTO JICJICHUS

3.9

OO0paboTka CHMBOJIBHBIX JAaHHBIX. BCTpoeHHble (QYHKIMM sI3bIKa MPOrpPaMMHPOBAHUS
UIE 00pabOTKM CHMBOJBHBIX CTPOK. AJTOPUTMBI OOPaOOTKH CHMBOJIBHBIX CTPOK:
NOJCUET KOJMYECTBA MOSBIECHUM CHUMBOJA B CTPOKE, pa3OMEHHE CTPOKH Ha CIIOBa IO
MPOOEJIbHBIM CUMBOJIaM, MTOMCK MOJACTPOKH BHYTPHU JaHHOW CTPOKH, 3aMeHa HallIeHHOMN
NOJCTPOKM Ha JAPYryl0 CTpoKy. I'eHepalusi Bcex CIIOB B HEKOTOpPOM ali(haBUTe,
YAOBJIETBOPAIOLIUX 3aJaHHBIM orpaHuyeHusM. [IpeoOpa3zoBaHue unciaa B CUMBOJIBHYIO
CTPOKY M 00paTHO

3.10

MaccuBbl U Moce10BaTeIbHOCTH uucesl. Bbruncienue o0OOIMIEHHBIX XapaKTEPUCTHK
AJIIEMEHTOB MacCHUBa WM YHCJIOBOM IOCJIENOBATEIbHOCTU (CYMMBI, NPOU3BEICHMUS,
cpeAHero  apupMETHYecKOro, MHUHUMAJIbHOIO M  MaKCHUMAaJbHOIO  3JEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOLIUX 3a/laHHOMY YCIOBHIO). JIMHEHHbIN mouck
3aJJaHHOTO 3HAYE€HUS B MaccuBe. ANTOPUTMBI PabOThl C 3JIEMEHTaMH MaccuBa ¢
OJIHOKPATHBIM IMpOCcMOTpoM MaccuBa. CopTupoBka ogHOMEepHOro maccuba. IIpocteie
METO/bl COPTUPOBKM (METOA IMy3bIpbKa, METOJX BBIOOPA, COPTUPOBKA BCTABKAMH).
CoprupoBka cinusiHueM. beictpas coptupoBka wmaccuBa (anroputMm  QuickSort).
JIBOMYHBII IOMCK B OTCOPTUPOBAHHOM MAaCCHBE

3.11

JIBymepHble MacCuBbl (MaTpullbl). AITOPUTMBI OOpPaOOTKH JBYMEPHBIX MAaCCHBOB:
3aI0JIHEHKE JBYMEPHOrO YMCIOBOTO MacCcHBa 10 33JaHHBIM [IpaBUJIaM, IOUCK JIEMEHTA




B JIBYMEPHOM MAacCHBE, BBIYMCIEHHE MakCUMyMa (MUHUMYyMa) U CyMMbl 3JIEMEHTOB
JIBYMEPHOI'O MacCHBA, IEPECTAHOBKA CTPOK M CTOJIOLIOB IBYMEPHOI'O MacCUBa

3.12

CrnoBapu (accoruaTHUBHBIE MAaCCHUBBI, OTOOpaxkeHHs). Xomi-tadnuiel. [locTpoenwme
aJ1(paBUTHO-4aCTOTHOT'O CJIOBApsl JUIsl 331aHHOTO TEKCTa

3.13

Creku.  AHanM3  MPaBWIBHOCTH  CKOOOYHOTO  BBIpaKeHHUs.  BpluncieHue
apu(pMETHYECKOTO BBIPAXKEHUS, 3aIIMCAaHHOTO B MOCT(GUKCHOM (hopme.
Ouepenu. Mcnonp30BaHue ouepeiu AJisi BDEMEHHOT'O XpaHEHUs! TaHHBIX

3.14

Anroputmbl Ha rpadax. [loctpoeHne MHHIMAIBPHOTO OCTOBHOTO JE€peBa B3BEUIEHHOTO
CBS3HOTO HEOPHUEHTHPOBaHHOTO Tpada. KonudecTBO pa3nUUHBIX MyTeH MEXIY
BEpIIMHAMH OPUEHTHPOBAHHOTO allMKJIMUecKoro rpada. Anroputm JIeKcTpsl

3.15

[epeBpsd. Peanuzanmss nepeBa € IOMOIIBIO CCBUIOYHBIX CTPYKTYp. /JIBomuHBIE
(Ounapubie) gepeBbs. IlocTpoeHue gepeBa A 3aJaHHOTO  apU(METHYECKOTO
BbIpakeHUs. PexypcuBHbIE anropuTMbel 00Xxoaa JnepeBa. lcmonb3oBaHue cTeka U
ouepenn s 00X0a aepeBa

3.16

JlnHaMHu4YecKoe MpOorpaMMUpOBAaHUE KaK METOJX PELICHHS 3a7ad ¢ COXpaHEHUEM
MIPOMEXYTOUHBIX pPE3yJbTaTOB. 3ajayd, pellaeMble C IOMOIIbIO JUHAMUYECKOTO
IPOrPaMMUPOBAHUS: BBIYHUCICHUE PEKYPCUBHBIX (YHKIMH, MOACYET KOJIMUECTBA
BAPUAHTOB, 33/1a4U ONITUMHU3ALHH

3.17

[Tonsitue 00 0OBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMHUpOBaHUU. OOBEKTHI U KIIACCHI.
CpoiictBa U MeToabl 00beKTOB. OOBEKTHO-OPUEHTHPOBAHHBIA aHanu3. Pa3paborka
IporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOrO Mojaxoja. MHkancymnsus,
HacJieIoBaHKe, TOIUMOphU3M

MHpopMalMoOHHbBIC TEXHOJIOTHH

4.1

Anamu3  ganHbiX. OCHOBHBIE 3a/ladydl  aHalu3a JaHHBIX: MPOTHO3UPOBAHUE,
KJaccuukanus, KiacTepu3anus, aHam3 oTkIoHeHuH. [locnenoBarenbHOCTh pereHus
3aJla4 aHajn3a JaHHBIX: COOp MEPBUYHBIX IAHHBIX, OYMCTKA M OI[CHKA KayecTBa JJaHHBIX,
BBIOOp ¥ (MJTM) TMOCTPOCHHUE MOJECIH, TPeoOpa30BaHNe JAaHHBIX, BU3yaTU3alnsl JaHHBIX,
UHTEpIpeTanusi pe3ynbTatoB. [Iporpammubie cpeictBa u MHTEpHET-CEpBUCHL IS
00pabOTKM M IPeACTaBIICHHS JaHHBIX. bonbime ganHeie. MammHaHOE 00y4YeHHe

4.2

AHanu3 JaHHBIX C MOMOUIBIO 3JEKTPOHHBIX TaOMUI. BblunMcieHue CyMMBbl, CpPEeIHEro
apu(pMeTHYecKoro, HauboJbIIEro (HAUMEHbIIEr0) 3HAYEeHUs Juana3oHa. Beruncienue
KodpuIueHTa KOppeNsuH JBYX pSIOB JaHHBIX. [locTpoeHwme cTONOUYATHIX,
JMHEWYaThIX U KPYroBbIx auarpamm. Iloctpoenue rpadukoB ¢pynkuuit. [Tonbop nuuum
TpeHa, peuieHue 3a/1a4y NporHo3upoBaHus. Perienre 3a1a4 onTUMHU3AIMKU ¢ TOMOIIbIO
AJIEKTPOHHBIX TaOJIHIL

4.3

JuckpeTu3amnus TpU MaTeMaTHYECKOM MOJICIIMPOBAHUH HETPEPBIBHBIX IPOIECCOB.
MopenupoBanue JBYDKECHUS. MopenupoBanue OMOJIOTUIECKHUX CHCTEM.
MareMaTHueCKUe MOJICIH B SKOHOMHKE. BBIYHCIIUTEIBHBIC SKCIICPUMEHTBI C MOJICIISIMH.
OOpaboTka pe3yabTaTOB JKCIEpUMEHTa. MeToJl HaWMMEHBITUX KBaapaTtoB. OIleHKa
YHCJIOBBIX TAapaMEeTPOB MOJICIUPYEMBIX OOBEKTOB M TpOIeccOoB. BoccraHOBICHHE
3aBHCHMOCTEH 10 pe3yIbTaTaM dKCIIEPUMEHTA

4.4

BepositHocTHbie Monenu. Mertoasl Monte-Kapiio. MMuTaunoHHOE MOJIEIUPOBAHUE.
CucreMbl MacCcOBOTO 0OCITYKUBAHUS

4.5

Tabmuunble (pensiuoHHBIC) 0a3bl JaHHBIX. TaOlMIla — MPEACTaBIICHHE CBEICHUN 00
OQHOTHUIHEIX 00BekTax. Ilome, 3ammch. Kimrou Ttabimmmel. PaGora ¢ roroBoil 0a3oit
JIAaHHBIX. 3amojiHeHWe 0a3bl JaHHBIX. ITOMCK, cOpPTHpPOBKAa W (MIBTpAIMS JaHHBIX.
3ampockl Ha BBIOOPKY JaHHBIX. 3alpochl C IMMapaMeTpaMu. BplUuciseMble IOJIS B
3amnpocax.




MHoroTtabnuunbie 0a3bl JaHHBIX. THIBI CBSA3eW Mexay Tabiuiiamu. BHemHuit kirod.
IlemocTHOCTH 0a3bl JaHHBIX. 3aPOCHl K MHOTOTA0INYHBIM 0a3aM JaHHBIX

4.6

TekcroBblii mpouieccop. CpencTBa Moucka M aBTO3aMEHbl B TEKCTOBOM MPOLECCOPE.
CTpyKTypHpOBaHHBIE TEKCTOBbIE JOKyMeHThl. CHOCKH, oriaBienue. [lpaBuna
[IUTUPOBAHUS] ICTOYHUKOB M 0(hopMIIeHHs OuOInorpadiuecKuX CChUTOK




VYEBHO-METOJIUYECKOE OBECITEUEHUE OBPA30BATEJILHOI'O
TIPOIIECCA
OBS3ATEJIbHBIE YYEBHBIE MATEPUAAJIBI JUIS VUEHUAKA

YueOnuk nnpopmaruku. 10-11 xknacesl. Yrmyonénnsiii yposenb. ®T'OC / K.IO.
[Tonsikos,E.A. Epémun/M: bunom

METOIWYECKHWE MATEPUAJIBI JJJIAA YUUTEJIA

Meroanueckoe nmocodwue. K.1YO. ITomskos E.A. Epemun Undopmaruka 10—11 xmaccsl.
ba3oBelii 1 yrimyOneHHbI YPOBHU

MU®POBBIE OBPA3OBATEJIbHBIE PECYPCBI 1 PECYPCBI CETU
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