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Pabouas nporpamma o yaeOHOMY IpeaIMETy «Nudopmaruka»
(yrnyOnéuHbli ypoBeHb) (peaMeTHas ooacts «MaTematrka 1 mHDopMaTukay) (anee
COOTBETCTBEHHO - TMporpaMMa 1o uHpopMaTuKe, UHPOPMATUKA) BKIIOYAET
NOSICHUTEJIbHYIO 3aIUCKY, COJAEpKaHuEe 00yUeHUs, MIIaHUPYEMbIE PEe3yIbTaThl OCBOCHHS
IPOrpaMMBbI 10 HHPOPMATHKE, TEMAaTUIECKOE TIIAaHUPOBAHHE

Copnepxanue OOy4eHHMs pacKpbIBaeT COJIep)KaTelIbHbIE JIMHUU, KOTOpBIE
npeyiaraloTcs Uil 005S3aTeIbHOT0 M3YYCHHS B KaXKIOM KJIacce Ha yYPOBHE CPETHETO
obmrero oopa3oBaHusl.

[Tmanupyemble pe3ynbTaThl OCBOCHHS MPOrPaMMBI MO MH(MOPMATHKE BKIIOYAIOT
JMYHOCTHBIE, METalmpeIMETHbIe pPe3ybTaThl 3a BECh IMEPUOJ OOyUYeHUS Ha YpOBHE
cpemHero oOmmero oO0pa3oBaHMs, a TakKKe MPEIMETHBIC TOCTHXCHHS 00y4aromierocs
3a Kaxabli To oOydeHus. Pabodast mporpamma peaqu3yeTcsi ¢ y4eTOM UCTIOIb30BaHUS
BO3MOXKHOCTEH 1 poBOii 00pazoBaTeNbHON cpenbl U LeHTpa «Touka pocta» Ha Oase
MbBOY "Cnacckas rumHasus"



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo wuHpopmaruke (yriyONEHHBIA YPOBEHb) Ha YPOBHE CPETHETO
obmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TPeOOBaHMI K PE3yibTaTaM OCBOCHHS
OCHOBHOM  0oOpa3oBaTelbHON  MporpaMmbl  cpeaHero  oOmiero  oOpa3oBaHWUS,
npeacrabieHHbix B @I'OC COO, a Ttakxe denepaibHOi paboyell TporpaMmbl
BOCITUTAHUSI.

[Iporpamma mo wmHpOpMaTHKEe MAET MPEACTABICHUE O IEJAX, OOIIeH CTpaTeruu
0oOy4eHMS, BOCIIUTAHHUS W PA3BUTHS OOYYAIOIIMXCA CPEACTBAMHU Y4eOHOTO MpeaMmeTa
«Mudpopmartukay Ha yriayOJE€HHOM YpOBHE, YCTaHABIIMBAeT 00s3aTEIbHOE MPEIMETHOE
coJiepaHue, MpeaycMaTpuBaeT €ro CTPYKTYpUPOBAaHME IO pasjiesiaM UM TeMaM Kypca,
ompeneNsieT paclnpenereHlue ero mo kijaccaM (rojaM Hu3y4yeHus), AaéT NpUMEpPHOE
pacmpeiesienne y9eOHbIX YacOB IO TEMATHYCCKUM pasfieiaM Kypca U PEKOMEHIYEMYIO
(mpUMepHYI0) TOCICIOBATEIPHOCTh HMX HW3YYEHHUS C YYETOM MEKIPEAMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKKM Y4€OHOTO IMpollecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaroImxcs.

[Iporpamma 1Mo wWHpOPMATHKE OMpPENETAeT KOJWYSCTBEHHBIE W KadeCTBEHHBIC
XapaKTEPUCTHKN YYEOHOTO0 Marepuana i KaKIOTO Toja M3Yy4CeHHs, B TOM YHCIIC
JUISL  COACPIKATEIBHOTO HAIOJIHEHHWSI Pa3HOTO BHAA KOHTPOJSA (MPOMEKYTOUHOU
aTTeCTallMi OO0YyYaloIUXCs, BCEPOCCUMCKUX IMPOBEPOUHBIX pPabOT, TOCYIapCTBEHHOMN
UTOTOBOM  arrectanuu). Ilporpamma 1o  uHGOpMATUKE  SBJISETCS  OCHOBOM
JUISL  COCTaBJICHUS AaBTOPCKUX YYEOHBIX TIporpaMM H  YYEOHHKOB, IOYPOYHOTO
TJTAHUPOBAHUS KypCca yUUTEIIEM.

HNudopmatuka B cpegHem ol1ieM o0pa30BaHUN OTPAXKAET:

CYITHOCTh ~ WHGOPMATUKH  KaK  HAy4YHOW  JUCIHUIUIMHBI,  HM3y4Yarolieu
3aKOHOMEPHOCTH
NMPOTCKaHUS W  BO3MOKHOCTHM  aBTOMAaTH3alMK  MH(GOPMAIIMOHHBIX  TPOIECCOB
B Pa3IUYHBIX CHCTEMaX;O0CHOBHBIE 00JaCTH MPUMEHECHHUsS] HHPOPMATHUKH, MPEXKIEC BCETO
uH(OpPMAITMOHHbBIE
TEXHOJIOTUH, YIIPABJICHUE U COITUATBHYIO CPEpY;

MEXIUCIUIUIMHAPHBIN ~ xapakTtep  uWHQoOpMaTuku ¥ HMHPOPMALUOHHOU
NEeATEeTLHOCTH.

Kypc wundpopMatuku 1jsi ypoBHS cpeaHero oOmiero oOpa3oBaHUS SBISIETCS
3aBEPIIAOIIMM  JTallOM HEMPEPHIBHOM IMOATOTOBKA OOydYaronmuxcsi B 00JlacTh
uHQOpMATUKA ¥ WHOOPMAIMOHHO-KOMMYHHUKAITMOHHBIX ~ TEXHOJIOTHHA, OIHUPASTCS
Ha coJiep)kKaHue Kypca MH(GDOPMATHKN YPOBHS OCHOBHOTO OOIIET0 0Opa3oBaHUS M OIBIT
MIOCTOSTHHOTO TIPUMEHEHUST WH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH, HaéT
TEOPETUICCKOE OCMBICIICHUE, HHTEPITPETAIIUIO U 0000IIIEHHE ATOTO OIbITA.

PesynpTaTtel  yrayOn€HHOTO — ypOBHS — M3y4YeHHs ~ y4eOHOro  IpeameTa



«MHdpopmaTrkay OpUEHTHUPOBAHBI HA MOJyYEeHUE KOMIETEHTHOCTEN AJIs MOCIeayIomen
npo(hecCHOHANBHON NEATETbHOCTH KaK B paMKaxX JaHHOM MpeAMETHOM o0jacTH, Tak
¥ B CMEXHBIX ¢ Hel o0nacTsax. OHHM BKITIOYAIOT B CEOS:

OBJIaJICHUE KIIFOYEBBIMU MOHATUSAMH M 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS
JaHHas TpeaMeTHas 00JacTh, pPAcClO3HABAHUE COOTBETCTBYIOIIMX HM INPU3HAKOB U
B3aMMOCBSI3€M, CIIOCOOHOCTh JI€MOHCTPUPOBATH PA3IMYHBIE MOAXOAbl K HU3YYCHUIO
SIBJICHUM, XapaKTEPHBIX JIJIS1 U3y4aeMoi MpeaMeTHON obnacTu;

YMEHHUE pPEeIIaTh TUIOBBIE MPAKTUYECKUE U TEOPETHUUECKUE 3aauM, XapaKTEpHbIE
JUTSl UICTIOJIb30BAHUS METOJIOB U MHCTPYMEHTApHs JaHHOU MPeAMETHOM 001acTH;

HaJM4yue MPEJCTABICHUN O JaHHOW MPEeIMETHOW O0JIAaCTU KaK LETOCTHON Teopuu
(COBOKYITHOCTH TEOpHUI ), OCHOBHBIX CBSI3SX CO CMEKHBIMU OOJACTSIMU 3HAHUM.

B pamkax yriyOn€HHOro ypoBHS U3y4eHHs HHGPOPMATUKU 0OecCIeunBaeTCs
LEeJICHANpPABICHHAs] TMOJArOTOBKa OOydYaromuxcsi K MPOJODKEHHIO 00pa30BaHUS
B OpraHusanusx  npodecCHOHANIbHOrO  00pa3oBaHUsI MO  CIEHHAIBHOCTSIM,
HEIMOCPEICTBEHHO CBSI3aHHBIM C HU(POBBIMH TEXHOJOTUSMHU, TAKUM KaK IPOrpaMMHast
WHXEHEepHs,, HMHPOpMalnuMOHHAs  0e30MacHOCTb,  HMH()POPMALMOHHBIE  CHUCTEMBI
U TEXHOJIOTMH, MOOMJIbHBIE CUCTEMBI U CETH, OOJIbILINE JaHHBIE U MAIIMHHOE O0yUYEeHUE,
IPOMBIIUICHHBIA ~ MHTEPHET BELIEH, MCKYCCTBEHHBI HMHTEIUIEKT, TEXHOJIOTUU
OecripoBOJHONW  CBSI3M,  POOOTOTEXHUKA,  KBAHTOBBIE  TEXHOJOIMHM,  CHCTEMBI
pacnpenes€éHHOTO0 peecTpa, TEXHOJIOTMU BUPTYaJIbHOM U TOTIOJHEHHOMN pEeabHOCTEM.

OcHoBHas 11e1b u3ydeHus ydeoHoro npeamera «Mudopmaruka» Ha yriayoi€éHHOM
YpOBHE CpeAHero oomero oOpa3oBaHMs - OOECHEYEHHE AaJbHEHIIEero pa3BUTHUS
MH(OPMAIMOHHBIX KOMIIETEHIUNA 00Y4aroIIerocs, €ro FOTOBHOCTH K >KM3HU B YCIIOBUSX
pa3BHBaroIIerocs HMH(POPMALIMOHHOTO O00IeCTBa W BO3pacTalolleil KOHKYPEHLUHU
Ha pbIHKEe Tpyaa. B cBs3u ¢ »3tum m3zydyenue mHpopmatuku B 10-11 kiaccax AOKHO
00€ecCTeynTh:

Cc()OPMUPOBAHHOCTH ~MHUPOBO33PEHHUS, OCHOBAaHHOIO Ha MOHMMAHUU POJIH
uH(pOpMaTUKH, THPOPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHIl B COBPEMEHHOM
00IIIeCTBE;

C()OPMUPOBAHHOCTh OCHOB JIOTUYECKOTO U aJTOPUTMHUYECKOTO MBIILJICHHUS;
c(hOpMUPOBAHHOCTh YMEHUH pa3nuuyath (AKThl U OLEHKHU, CPaBHUBATH OLIEHOYHBIE
BBIBOJIBI, BHUJAETh HUX CBS3b C KPHUTEPUSMH OLICHUBAHUSA M CBSI3b KPUTEPHUEB
C OmpeneneHHON CHCTEMON IIEHHOCTEH, MPOBEPATh Ha JIOCTOBEPHOCTH U 0000IATH
uH(pOpMaIHIO;

C()OPMUPOBAHHOCTH MPEACTABICHUN O BIUSHUM WH(OPMALMOHHBIX TEXHOJIOTHM
Ha OJKM3Hb YeJloBeKa B OOIIECTBE, MNOHMMAHHE COLMAIBHOIO, 3KOHOMHUYECKOTO,
NOJIATUYECKOTO, KYJBTYPHOIO, IOPUANYECKOTO, MPUPOAHOTO, 3PrOHOMUYECKOTIO,
MEAMIIMHCKOTO U (PU3HOJIOTMYECKOTO KOHTEKCTOB MH(OPMALIMOHHBIX TEXHOJIOTUH;

NPUHATUE TMPABOBBIX M 3TUYECKHX AaCMEKTOB HH(POPMAIMOHHBIX TEXHOJIOTHUH,
OCO3HaHUE OTBETCTBEHHOCTH JIFOJIEH, BOBJICYEHHBIX B CO3JJaHHE M HCIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paclpoCcTpaHeHe HH(OpMaIuy;

CO37aHME YCIOBUW JUIsl Pa3BUTHSA HABBIKOB Y4Y€OHOW, MPOEKTHOH, HAy4HO-



UCCIIEJOBATEIbCKOM M TBOPYECKOM  JEATEIBHOCTH, MOTHUBALMU  OOyYaroLIUXCs
K CaMOpPa3BUTHIO.

B comepxanuu yueOnoro mnpeamera «WHdopmartukay BBIACTAIOTCA YETHIpE
TEMaTUYECKHUX pa3zeia.

Paznen «{udpoBast rpaMOTHOCTE» MOCBSIIEH BOMPOCAM YCTPOICTBA KOMITBIOTEPOB
U JIpyTUX D3JEMEHTOB IM(PPOBOTO OKPYKEHHUS, BKIIOYAs KOMIIBIOTEPHBIE CETH,
UCIOJIb30BAaHUIO CPEACTB ONEPAllMOHHOM CHUCTEMBl, pabore B ceTtu VIHTEepHeT
U UCTIOJIh30BAaHUIO HHTEPHET-CEPBUCOB, MH(DOPMAIIMOHHON O€30IMaCHOCTH.

Paznen «Teopernueckne OCHOBBI MHPOPMATHKW» BKIIIOYAET B CEOsI MOHSITUUHBIN
anmapaT  HMHQOPMATHKH, BONPOCH  KOAMPOBaHUS  HMHDOpPMAMM, H3MEPEHUS
UH(POPMAILIMOHHOTO 00BbEMaA JaHHBIX, OCHOBBI aNreOpbl JIOTUKU U KOMIIBIOTEPHOTO
MOJEJINPOBAHUS.

Pasnen «AdroputMbl M OPOrpaMMHpPOBAHME»  HAIPaBI€H Ha  Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUIEHUS, pa3pabOTKy aJIrOpUTMOB U OLEHKY HX CIOXHOCTH,
(opMHpOBaHWE HABBIKOB peaju3aldd MpOorpaMM Ha S3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «MH@opmalMOHHBIE TEXHOJOTMU» TOCBSIIEH BOMPOCAM INPUMEHEHUS
UH()OPMAIIMOHHBIX TEXHOJOTUH, pEATM30BAHHBIX B MNPUKIAJAHBIX MPOrPAMMHBIX
IPOAYKTaX W MHTEPHET-CEPBHCAaX, B TOM 4YHCIE B 3aJadyax aHaJIW3a JaHHBIX,
UCIOJIb30BAaHUIO 0a3 TaHHBIX U 3JIEKTPOHHBIX TaOJUIL 1711 pELICHUs IPUKIaIHbIX 3a/1ad.

B npuBenénHom panee coxaepxkaHuu ydeOHoro mpenmera «MHpopmarrkay
KypPCUBOM BBIJICJICHBI JTOMOJIHUTEIbHBIE TEMbI, KOTOPbIE HE BXOASAT B 00s3aTENIbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBITh NPENJIOKEHbl ISl U3YYEHHUS OTAEIbHBIM
MOTHBHPOBAHHBIM U CIIOCOOHBIM 00YYarOIIMCS.

VYrinyOnéHHbIi YPOBEHb U3Y4YECHUS UH(POPMaATUKU PEKOMEHyeTCs
JUISL  TEXHOJIOTMYECKOro  Mpopuisi,  OpPUEHTHPOBAHHOTO  HAa  HMHXKEHEPHYIO
u  UHPOPMAIMOHHYIO Ccdepbl ACATEABHOCTU. YTIyONEHHBIM YpOBEHb HW3YUYCHUS
uH(pOpMATHKN 00ECIICUNBAECT: MOATOTOBKY 00YyYaroIIMUXCs, OPUEHTUPOBAHHBIX
Ha CIIEHHAIBHOCTH B oOnactu UH(}OPMAITMOHHBIX TEXHOJIOTUI 51
VWHKCHEPHBIECIIEUMAJIBHOCTH,  y4acTUE€ B  IPOEKTHOM U MCCIIEIOBATENbCKON
JICSITCIbHOCTH, CBSI3aHHOU

C COBPEMEHHBIMU HAIpPaBICHUSIMU OTPACIH HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH, TOJATOTOBKY K VYYacTHIO B OJHMIHMAAax W cjJade EauHoro
rOCy/IapCTBEHHOTO YK3aMeHa Mo MH(popMaTHKe.

[TocnenoBaTenbHOCTh M3YYECHHS TEM B MPEAeNiax OJHOTO rojia OOy4YeHHUsS MOXKET
OBITh M3MEHEHAa 10 YCMOTPEHUIO YYHUTENs TPHU TOATOTOBKE padouell MporpaMMbl
U TIOYPOYHOTO TUTAHUPOBAHUS.

OO61iee 4rciio YacoB, PEKOMEHJOBAHHBIX JJIsi M3ydeHusi nHpopmaTuku - 272 daca:
B 10 xiacce - 136 yacoB (4 yaca B Hefiento), B 11 kiacce - 136 gyacoB (4 yaca B HEJIENIO).



COJEPXAHHUE OBYYEHUSI'

10 KJIACC

HugposBasi r(paMOTHOCTH

TpebGoBanusi TeXHUKH OE30MACHOCTH U TUTHEHBI MpH pabOTe C KOMIIBIOTEpaMH U
JIPYTMMH KOMIIOHEHTaMU IIU(PPOBOTO OKPYKEHUS.

[TpunuMBl pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. ApXUTEKTypa (HoH
Heitmana. ['apeapockas apxumexkmypa . ABTOMATUYECKOE BBIMIOJIHEHUE MPOrpamMMBbI
nporeccopom. OrnepaTuBHasi, TOCTOSIHHAS U IOJTOBpeMeHHas mamMsitb. OOMEH TaHHBIMH
¢ moMouIbk0 KH. KOHTpOsiepsl BHEMHUX YCTPOUCTB. [IpsAMoi 10CTyn K MamMsATH.

OCHOBHBIE TEHACHIMU PA3BUTHS KOMIBIOTEPHBIX TexHoJorui. IlapannensbHbie
BbIUMCIIeHHs. MHoronpoueccopable cuctembl. CynepkomnbroTepsl. PacripenenéHnbie
BBIUMCIIUTENbHBIE CUCTEMBI M 00paboTKa OOJBIIMX JaHHBIX. MoOUIbHBIE IU(PPOBBIE
YCTPOWCTBA H KX pPOJb B KOMMYHHMKalMsX. BCTpOEHHBIE  KOMIIBIOTEDBI.
MukpokoHTposuiepbl. PoGoTH3MpOBaHHbIE TPOU3BOACTBA.

[IporpammHOe oOecriedeHuE KOMIIBIOTEPOB W KOMIIBIOTEPHBIX CHUCTEM. BHIbI
IporpaMMHOro oOecreueHuss HM HX Ha3HaueHwe. (OCOOEHHOCTH NPOrpaMMHOTO
obOecrieueHns MOOWIIbHBIX ycTpoilcTB. IlapamnensHoe nporpamMmMmupoBanue. CHUCTeMHOE
nporpaMMmHoe  obOecnieueHue. OrnepallUOHHBIE CUCTEMbl. YTWIHTBHL JlpaiiBepsl
yCcTpoicTB. MHCTAUIALMS ¥ IEUHCTAIUISIUS TPOrPAMMHOTO 00ECIEYeHUSI.

@annoBbIE CUCTEMBI. [IpyHIMIBI pa3MELIEeHUs U MMEHOBaHUA (ailyioB
B J10JITOBpeMeHHOU naMaTu. [[1abnons! Ay onucanus rpynn (aisios.

[IporpammHuoe obOecrnieueHue. JluneH3upoBaHue NPOTrPpaMMHOTO OOECIIeUEHUs
u uudpoBbix pecypcoB. IlpompuerapHoe U cBOOOJHOE HpOrpaMMHOE OOecreueHue.
KoMMmepueckoe M HEKOMMEpPYECKOE HMCIOJIb30BAHUE IMPOTPaAaMMHOIO OOECHeYeHUs
u 1uppoBeIX pecypcoB. OTBETCTBEHHOCTb, YCTAHABIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickoit  ®denepanyu  3a  HENPABOMEPHOE  HUCIIOIB30BAHUE  MPOrPAMMHOIO
oOecrieueHus U HU(PPOBBIX PECYPCOB.

[IpyHIMOIBI TIOCTPOEHUS] W alMapaTHble KOMIIOHEHThl KOMIBIOTEPHBIX CETEM.
Cerebie npoTokonsl. Cetb HTEpHET. Afpecanus B cetu HTEpHET. [IpoTOKOIIBI CTEKA
TCP/IP. Cucrema JOMEHHBIX UMEH.

Paznenenune IP-cetm Ha monacetm ¢ momombio Macok mnozacereil. CereBoe
aaAMUHHCTpUpoBaHue. llomyyeHne HaHHBIX O CETEBBIX HACTPOMKAaX KOMIIBIOTEpA.
[IpoBepka Hammuug CBsi3M € y3a0M ceTd. OmnpeneseHue MapupyTa JIBUKEHUS
ITaKETOB.

Bunsr NesITEJILHOCTHU B ceTu NuTtepher. Cepsuchl Nurtepnera.
['eoundopmanmonHbie CcUCTEMBI. ['€0JOKAIMOHHBIE CEPBUCHI PEATBHOIO BPEMEHU
(HanpuMep, JIOKalMsi MOOWJIBHBIX  Tele(OHOB, OMNpeeNeHUEe  3arpyEHHOCTH
aBTOMArucTpaseil), UHTEpHET-TOPTOBIIs, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

I .
Kypcusom BBIENEH MaTepuall, KOTOPHI HE SBISETCS O0O0A3aTENBHBIM NPH HM3YYEHHH M HE BXOAWT B COAEp)KaHUE
IIPOMEXKYTOUYHOM MJIM UTOTOBOM aTTECTALMU 110 IPEAMETY.



['ocynapcTBeHHBIE SJIEKTPOHHBIE cepBUCHI W yciuyrd. CoIMalbHbIE CETH -
OpraHM3aIysl KOJUICKTUBHOTO B3aUMOJICHCTBUS M OoOMeHa MaHHBIMUA. CeTeBOH 3THKET:
npaBWia TMOBEACHUS B KuOeprpocTpaHcTBe. [IpoGiemMa TOMIMHHOCTH TOyYEeHHOM
uHpopMmaruu. OTKpPBITEIE 00pa30BaTeIbHBIC PECYPCHI.

TexHOTeHHbIE H OSKOHOMHYECKHE Yrpo3bl, CBS3aHHBIE C HCIOJIH30BAaHUEM
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX ~ TeXHoNoruil. OOmue mnpoOJemMbl  3alIUThI
uHpopMaIuu U HMHPOpMAIMOHHON Oe3omacHocT. CpencTBa 3amuThl HHQOpMAIAH
B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETSIX M aBTOMATU3MPOBAHHBIX WH(OPMAIIMOHHBIX
cucrteMax. [IpaBoBoe obOecrneueHue HHPOPMAIMOHHOM OE€30MACHOCTU. INeKmMpOHHAS
yugpposas noonuce, cepmuduyupo8anHvie catimol U OOKYMEHMbI.

[TpenoTBpamieHue HECAaHKITMOHUPOBAHHOTO J0CTYyTa K JMYHOM
KOH(QUICHIIMATHEHOU
uHPOpMAITH, XpaHSIICHCS Ha TMEPCOHATFHOM KOMITBIOTEpE, MOOMIIBHBIX YCTPOMCTBAX.
BpenonocHoe mporpamMmHOe oOecrieueHre U CrocoO0bl OOpPHObI ¢ HUM. AHTHBHPYCHBIC
nporpammbl. Opranuzanus JUYHOTO apxuBa HH(popManuu. Pe3epBHOE KomMpoBaHUE.
[TaponbHas 3ammTa apxuBa.

[udposanne manHbix. CuMMmeTpuuHble W HecummeTpuuHble mudpel. udpser
npoctoit 3amenbl. [ludp Lezaps. [udp Buwxenepa. Anroputm mmdpoBanus RSA.
Cmeeanocpaghus.

Teopernyeckne 0CHOBBI HH(POPMATHKH

Wudpopmanus, naHHple U 3HaHUA. MHpopMalmoHHBIE MpOLECCHl B MPUPOE,
TE€XHHUKE U OOIIECTBE.

HenpeppiBHbIE UM JUCKPETHbIE BEIWYMHBI M  curHanbl. HeoO0xoaumocTh
JUCKpeTHU3aly HH()OpMALIUY, IPEeIHA3HAUEHHOM 1JIsl XpaHEHUs], Tepeayu 1 00padoTKu
B IU(POBBIX CUCTEMAX.

JIBonuHoe KonupoBanue. PaBHOMEpHbIE 1 HEPAaBHOMEPHBIE KOABL. /[eKonupoBaHue
CcOOOIIIeHN, 3alMMCaHHBIX C TOMOIIBID HEPAaBHOMEPHBIX KOJ0B. YcioBue Dano.
[locTpoeHne  ONHO3HAYHO  JNEKOAMPYEMBIX  KOJOB €  IIOMONIBIO  JI€pEBA.
I'pagh An.A. Mapkosa. EquHunel u3mMepeHus: koinyecTBa MHpopmanuu. AsdaBUTHBIMI
MOJIXOJI K OLIEHKE KOJINYECTBA MH(OpMALUH.

Cucrembl cuucneHusi. Pa3épHyTas 3anuch 1LedbIX W JPOOHBIX YHCEN
B IIO3UIIMOHHON cucTeMe cuHucieHus1. CBoOWCTBa ITO3UIIMOHHOM 3alMCU YHCiIa:
KOJMYECTBO LM(pP B 3aMKMCH, NPU3HAK JEIUMOCTH YHCJIA HAa OCHOBAaHUE CHUCTEMBI
CUMCIIEHHs. AJITOPUTM TIEpPEeBOJa LIEJIOr0 yuciaa U3 P-UYHOM CcHUCTEMBl CUUCICHUS
B JIECATHUYHYIO. AJTOPUTM IMepeBoAa KOHEYHOW P-uuHON Jpobu B NECSITHYHYIO.
ANTOpPUTM TEpeBOja LIEJOT0 YKCIa U3 JAECITUYHOM CHUCTEMbI CUMCIECHUS B P-uuHysIo.
[lepeBoag KOHEUHOU AecATUYHOW ApoOu B P-uuHyro. J[BouuHas, BOCbMEpHYHAs U
HIECTHAALIATEpUYHAsl CUCTEMbl CUMCIEHUS, CBSI3b MEXIYy HHUMH. Apudmerndeckue
omnepanuu B MO3UIIMOHHBIX CUCTEMaX CUUCICHUS. TpouuHas ypasHoeueHHas cucmema
cuucnenus. [{gouuno-0ecimuynas cucmema cyucieHus.

KonupoBanue tekctoB. Komuporka ASCIIl. OgnobaiiTHbie koaupoBku. CTtaHmapt
UNICODE. Koauposka UTF-8. Onpenenenune nHbpopMaimoHHOTO 00bEMa TEKCTOBBIX
COOOILIEHUH.



KonupoBanue uzobpaxkenuit. OueHka wHGOPMAIMOHHOTO 00BEMa rpaduuecKux
JAHHBIX TIPU 3aJaHHBIX pa3penieHur W TiayOWHe KoaupoBaHUs IiBeTa. l[BeToBBIE
MOJEIH.

BexTopHoe xonmupoBanue. @opmatel rpaduueckux (aitno. Tpéxmepnas rpaduxa.
®pakranbHas rpaduka.

KomupoBanue 3Byka. OueHka WHGOPMAIMOHHOTO 00BbEMa 3BYKOBBIX JaHHBIX
MPU 33JIaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa gnoruku. [lonsTne BbICKa3biBaHHsS. BbICKa3bIBaTeNbHbBIE  (POPMBI
(npenukatsl). KBaHTOpBI CyI1eCTBOBAHMS U BCEOOITHOCTH.

Jlornyeckue omeparuu. TaOmuibl WCTUHHOCTH. JIOTHYECKHME BBIpAKCHHUS.
Jlornyeckue ToxaecTBa. Jloka3zaTeNbCTBO JIOTHUECKUX TOXAECTB C MOMOIIBIO TaOIHUIL
MCTUHHOCTH. JIoruueckue ornepanuu v orepainy HajJ MHOXKECTBAMH.

3aKkoHBl anreOpbl JIOTMKW. OKBUBAJICHTHBbIE MPEOOpa3oBaHUsl  JIOTMYECKUX
BbIpakeHUM. Jlornueckue ypaBHEHHSI U CUCTEMBI YPABHEHHUI.

Jlornueckne QyHKOEH. 3aBUCHMOCTh KOJHMYECTBA BO3MOXKHBIX JIOTHYECKUX
GyHKIUNA OT KOJIMYECTBA apryMeHTOB. [1oyHbIe CUCTEMBI TOTUYECKUX (DYHKIIHM.

Kanonuveckue hopmbl goruueckux BoipaxeHuid. COBEpIICHHbIC TU3BIOHKTUBHBIC
U KOHBIOHKTHUBHBIC HOpMajbHble (OPMBI, QJITOPUTMBI UX MOCTPOEHUSI MO TabiuIle
VMCTUHHOCTH.

Jlormueckue oieMeHTBI B cocTaBe KomImbiorepa. Tpurrep. Cymmarop.
Muoropazpsaneiii  cymmarop. I[locTtpoeHne cxeM Ha JIOTHYECKHUX — JIIEMEHTax
Mo 3aJaHHOMY JIOTMYECKOMY BBIPOKEHHUIO. 3aluCh JIOTUYECKOTO  BBIPAKEHUS
0 JIOTUYECKOU cxeme. Muxpocxemvl u mexHoL02Usl UX NpOU3B00CmEda.

[IpencraBiieHre NENbIX YUCET B MaMATH KoMIboTepa. OrpaHMYeHHOCTh AUana3oHa
yucesl MpPU OrPAHMYCHUHM KOJWYecTBa pa3psanoB. llepenonHeHue paspsiiHOM CETKH.
be33HakoBbIe M 3HAKOBBIC JAaHHBIC. 3HAKOBBIM OWT. [[BOMYHBIN JOMOJHUTEIBHBIA KOJI
OTPUIATEIbHBIX YHCEIL.

[lobutoBble  JorWueckwe omnepauuu. Jlormueckuii, apupMeTHYecKud U
nukinyeckuit  casurd.  llludpoBanwe ¢  mnoMomipi0o  TOOUTOBOW  Omeparuu
«HUCKIIIOYAIOIEE
NJIN».

[IpencraBiieHre BEIIECTBEHHBIX YUCEN B MaMsITH KOMIIbIOTEpa. 3Hayamash 4acTb
W TOpSAoK uucha. Jluama3oH 3HAUYEHWM  BeHIECTBEHHBIX uucend. [IpoGiemsl
XpaHEHUs BEILIECTBEHHBIX YMCEJ, CBSI3aHHBIE C OTPAHMYEHHEM KOJIMYECTBA Pa3psiioB.
BeinmonHenue omepanuii ¢ BEHIECTBEHHBIMU  YHUCIAMM, HAKOIJIEHHE OIIHUOOK
MIPU BBIYUCIICHUSX.

AJITOPUTMBI M IPOTPAMMHMPOBAHUE

OnpeneneHne BO3MOXKHBIX PE3yJlbTaTOB palbOThl MPOCTEUIIUX —aAJITOPUTMOB
YOPaBJIEHUSI HUCHOJHUTENSIMA W BBIYMCIWTEIBHBIX alropuTMoB. OmpeneneHue
VCXOJHBIX
JAHHBIX, IPU KOTOPBIX aJIrOPUTM MOKET JaTh TpeOyeMbli pe3yibTar.

Oramnbl pemeHus 3a7ad  Ha Kommbrorepe. HHCTpyMeHTanbHbBIE CpeACTBa:



TPAHCIATOP, OTIAMUYUK, NPOPUIMPOBIIMK. KOMNUIAIMSA M MHTEpIIpEeTalus MPOrpaMM.
BupryansHbele MamumHbl. MHTerpupoBaHHast cpena pa3paboTku. MeToasl OTIaaKH
nporpamM. Mcnonb3oBaHue TpaccupoBO4HbIX Ta0auL. OTiaanousblil BeiBoJ. [lomarosoe
BBIIIOJIHEHME NTpOrpaMMebl. Toukn octaHoBa. [IpocMoTp 3HaYEHUN IEPEMEHHBIX.

S3wik nporpammupoBanus (Python, Java, C++, C#). Tumsl JaHHBIX:
LIEJIOYMCIICHHBIC, BEIIECTBEHHBIE, CUMBOJIbHBIC, JIorHueckue. BerBieHus. CnoxHble
ycioBus. Luknsl ¢ ycmoBueM. Llukibl mo mnepeMeHHOR. B3anmmo3ameHseMOCThb
pas3nuYHbIX BUAOB LMKIOB. MHBapuaHT nukia. CocTaBieHnE HUKIIA C UCIOJb30BaHUEM
3apaHee ONpeleIEHHOr0 MHBapUaHTa [MKIIA.

JlokymenTupoBanue mnporpamm. Icnone3oBanue koMMmeHTapues. IloaroroBka
OMMCaHMUS IPOrPAMMbI U UHCTPYKLIMH JIJIS1 IOJIb30BATEII.

Adroput™Mbl 00paOOTKM HATypaJbHBIX YMCEJ, 3alUCAaHHBIX B MO3HIIMOHHBIX
CUCTEMax CUHCIICHUS: pa3z0OueHue 3anKucy Yuciia Ha OTAeNIbHbIE HU(PBI,
HaxXOXJIEHWE CyYMMbl U Tpou3BeleHUs Iudp, HAXOKICHHE MaKCHMAaJbHOM
(MUHUMATBHON) TUDPHI.

HaxoxaeHue Bcex NPOCTBIX YHCEN B 3aJaHHOM JuanaszoHe. IIpeacrasinenue
yucia B BUAE HaOOpa MNPOCTBIX COMHOXKUTENEH. ANrOpUTM OBICTPOrO BO3BEACHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHImMXci B (¢ainax. TeKCToBble U  JBOMYHbBIC
¢aiinbl. PaitnoBble niepeMeHHble ((aiioBble ykazaTenu). UreHue u3 (aiina. 3amnuch
B (haii.

Pa3ouenne 3amaunm Ha mnojazanayu. llommporpammel (mpouenypsl U (PYHKIUH).
Pekypcus. PekypcuBHble 00beKTHI ((ppaktaiibl). PekypcuBHbIE poueaypbl U GyHKIUH.
Hcrnonb3oBaHue CTEKA ISl OpraHU3ally PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBaHue  cTaHAApTHOM  OMOJMOTEKH  A3bIKA  IPOrPAMMHUPOBAHMSL.
[Toaxntouenne OUOAMOTEK MOAIPOrpaMM CTOPOHHHUX Npou3BoauTened. MoaynbHbIN
IPUHIUI OCTPOECHMSI IPOIPAMM.

Yucnennble MeTtoApl. TouHOoe W NpUOMMKEHHOE pelleHus 3anayu. YucieHHbIe
METO/bl PEIICHUs] YypaBHEHWiIl: MeToa mnepedopa, METOJ MOJIOBUHHOIO JIEJICHUS.
[TpubmmkEHHOe BBHIYMCICHUE [JIMH KpUBBIX. Bbiumcienwe tuomaneid ¢uryp c¢
ITOMOIIIBIO
YHUCJIEHHBIX METOJ0B (METOJl MPSIMOYTOJIbHUKOB, MeToJ Tpanenuil). [louck Mmakcumyma
(MMHUMYMa) (PYHKLIUN OJTHOM MEpEMEHHON METOJOM MOJIOBUHHOTO JIEJIECHUS.

OOpaboTka  CHMBOJIBHBIX  JaHHBIX. Bcerpoennsie GyHKUMHA ~ sI3bIKA
MPOrPaMMUPOBAHHS JUIsl OOpaOOTKHM CHMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA MOSBIEHUN CHMBOJA B CTPOKE, pa3OueHue
CTPOKH Ha CJIOBA [0 MPOOEIbHBIM CUMBOJIAM, TOMCK MOACTPOKHA BHYTPHU JAHHOW CTPOKH,
3aMEHa HaWJIEHHOW IOJACTPOKU Ha APYTIYHO CTPOKY. ['eéHepanus Bcex CIOB B HEKOTOPOM
andaBuTe, YIOBIECTBOPSAIOMIUX 3aJaHHBIM oOrpaHuueHusiM. I[IpeoOpa3zoBaHue wyucia
B CUMBOJIbHYIO CTPOKY U 00paTHO.

MaccuBel W TOCIEIOBAaTENbHOCTH  uuceld.  Borumcinenne  000OIIEHHBIX
XapaKTEPUCTHK 3JEMEHTOB MAacCHBa WJIM YHUCJIOBOW IOCIEA0BATEIBHOCTH (CyMM



NPOU3BEACHUS, CpeAHEro apupMeTuyeckoro, MHUHMMAJIBHOTO W MaKCHUMaJIbHOTO
AJIEMEHTOB, KOJUYECTBA AJIEMEHTOB, YJIOBJIECTBOPSAIOUIUX 3aJaHHOMY YCJIOBHIO).
JIMHEeNHBIN NOUCK 3aJJaHHOT'0 3HAUYCHUS B MAaCCHUBE.

CopTupoBKa OZHOMEPHOrOo MaccuBa. IIpocTbie METOIBI COPTHPOBKH (METOA
y3bIpbKa, METOJ BbIOOpa, cOpTHUpPOBKAa BcTaBKamM). COpTHpOBKa ciusHHUEM. beicTpas
coptupoBka MaccuBa (anroputm QuickSort). /IBon4HBI TOUCK B OTCOPTUPOBAHHOM
MacCHBE.

JIBymepHbIe MaccuBbl (MaTpHIbl). AJITOpUTMBI OOPAOOTKHU IBYyMEPHBIX MaCCHBOB:
3aIl0JIHEHNE JByMEPHOT'O YHCIOBOIO MAacCUBa MO 33aHHBIM IIPaBUJIaM, IIOUCK JIEMEHTA
B JBYMEPHOM MAaCCHBE, BBIYMCIEHHE MaKCUMyMa (MUHUMyMa) U CYMMBI 3JIEMEHTOB
JABYMEPHOTO MaccHBa, IEpEeCTaHOBKAa CTPOK U CTOJOLIOB JBYMEPHOI'O MAacCHBA.
Paspabomka npoecpamm 01 pewieHus Npocmulx 3a0ay aumanuza Oanuvix (ouucmxa
OQHHBIX, KIACCUPUKAYUS, AHATIU3 OMKIOHEHUIL).

NupopmanuoHHbIe TEXHOJIOIHH

TexctoBblli mpoueccop. PenaktupoBanue u  QopmarupoBanue. IIpoBepka
ophorpaduu u rpammaruku. CpencTBa NOUCKa U aBTO3aMEHBI B TEKCTOBOM ITPOLIECCOPE.
Hcnonp3oBanne crunend. CTpyKTypUpPOBAaHHBIE TEKCTOBBIE JTOKYMEHTBL. (CHOCKH,
ornasienue. KomnexktuBHas pabora ¢ JoKyMeHTaMu. VHCTpyMEHTBI peLieH3UpOBaHMUS
B TEKCTOBBIX Impoleccopax. OOnaunblie cepBuchl. [lemoBas mnepenucka. Pedepar.
[IpaBmia nUTHPOBaHMSI UCTOYHUKOB U odopmiieHus OuOimorpapuueckux CChbUIOK.
Odopmienue crucka JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TEKCTA.
Texnnueckue  cpexcrBa  BBoAa  Tekcra.  CHENHMAIM3UPOBAHHBIE  CPEACTBA
peAaKTUPOBaHUSA
MaTeMaTHYECKUX TEKCTOB.

AHamm3 naHHbIX. OCHOBHBIE 33a4M  aHAJIM3a JAHHBIX: IPOTHO3UPOBAHUE,
KJaccupuKalus, KiacTepusanus, aHaiu3 oTkIoHeHul. [locnenoBareabHOCTh pereHus
3a]1a4 aHaJu3a JaHHbIX: cOOp NEPBUYHBIX JAHHBIX, OUUCTKA U OIICHKA Ka4eCTBa JJaHHBIX,
BBIOOp W/WJIM MOCTPOECHHE MOJIENH, MPeoOpa3OBaHUE JTaHHBIX, BU3yalu3alusl JaHHbBIX,
UMHTEpHpeTannss  pe3ynbratoB. [IporpamMMHbBIE CpeacTBa W MHTEPHET-CEPBUCHI
U1l 00paOOTKM M TIpEACTaBlIeHUs JaHHBIX. bonbimme manHbIe. MammHHOE 00y4YeHHeE.
HnmennekmyanvHuwiti anaius OAHHbIX.

AHanM3 JaHHBIX C T[OMOIIBIO AJIGKTPOHHBIX TaOiul. BpluucieHue CyMMbl,
CPEIAHETO
apu(pMeTHIECKOro, HauOoJIbIIEeT0 (HAUMEHBIIIEr0) 3HAYEHUs Auana3oHa. BeraucieHue
kod(duimenTa KOppensMu  IBYX PpANOB  JaHHBIX. [locTpoeHue CTONOYATHIX,
JUHENYaThIX U KpYroBeIX AuarpamM. Iloctpoenue rpaduxoB ¢pynkuuid. [Tondbop nuHum
TPEH[Ia, PELIEHUE 3a/1a4 POTHO3UPOBAHUS.

YucneHHoe pelleHne YpaBHEHUH ¢ MOMOIIBIO 1Moa0opa napamerpa. OnTUMHU3aIus
KaK TIOMCK HawIydlllero penieHuss B 3aJaHHbIX YycnoBusx. lleneBas QyHkuus,
orpanuveHus. JlokaibHble U TI00aNbHBII MUHUMYMBbI 1eleBOM (yHkuuu. Pemenue
3a1a4y ONTHUMH3aLHAN C MOMOILBIO DIIEKTPOHHBIX TabIuI.
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11 KJIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernyeckue TOAXOABI K OIEHKE KodWdecTBa wuH(pOpManuu. 3aKoH
agnutuBHocTd uHpopManuu. Dopmyna Xapriu. WMHbopmanuss U BEpOSTHOCTD.
®opmyia lllenHoHa.

AnroputMmsel cxatus naHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm
LZW. AnropuTMsl CKaTHsl JaHHBIX C MOTEPSAMU. Y MEHbLIEHUE TIIyOHMHBI KOJUPOBAHUS
nBeta. OCHOBHBIE ujeu aaroputMmoB cxarus JPEG, MP3.

CkopocTb nepenayu JAHHBIX. 3aBUCUMOCTh BPEMEHHU nepenayu
oT WH(GOPMAIIMOHHOTO OOBEMA JAaHHBIX W XapaKTEPUCTHK KaHaja CBs3U. [IpuyuHbI
BO3HHKHOBEHUS OMIMOOK MpH nepeaade JaHHbiX. Kosbl, mo3BoISIONe 00HAPYKUBATH U
UCIIPABJISITh OIIMOKM, BO3HHMKAIONIME MpHU Mepenade AaHHbIX. PaccTrosiHue XsMMHHTA.
Konuposanue ¢ mosropenuem 6utos. Koasl XamMmuHra.

Cuctrembl. KOMIIOHEHTBI cHUCTEMBbI M HMX B3aumojencTBue. CUCTEMHBI 3(PQeKT.
VYnpasnenue kak nHGOpMaMOHHBIN nporiecc. OOpaTHast CBS3b.

Monenn u wmognenupoBanue. Llenmp MopenupoBanusa. COOTBETCTBHE MOIEIH
MOJEIIUPYEMOMY OOBEKTY WM TMpoleccy, LeNIu MOoAenupoBanusa. PopManuzanus
NpUKIaAHBIX 3a7a4. [IpencraBneHue pe3yabTaToB MOACIUPOBAHUS B BUJIE, YIOOHOM JIJIs
BOCIIPUSITUSL 4YeNOBEKOM. ['paduyeckoe MpeACcTaBiICHUE JTaHHBIX (CXEMBbI, TaOJHIIBI,
rpadukn). I'padpl. OcHoBHBIE TOHATHUSA. Buael rpadoB. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHuil
CMEKHOCTH, BECOBBIX MaTPHII, CIIUCKOB CMEXHOCTH. PellleHre anropuTMUUECKUX 3a/1ad4,
CBSI3aHHBIX C aHAJIM30M TpadoB (MMOCTPOCHUE ONTUMAIBLHOTO MYyTH MEXKIY BEPIIMHAMHU
rpada, ompeneneHUE  KOJWYECTBA  PA3UYHBIX IMyTeH  MEXIy  BepIIMHAMU
OPUEHTUPOBAHHOTO AlIUKINYECKOT0 rpada).

HepeBbst. bunapnoe nepeBo. JlepeBbs mnoucka. CnocoObl 00Xxoja Jepena.
[IpeacraBnenne apudpMeTUUECKUX BBIPAKEHUN B BUJE nepeBa. JIUCKpPETHBIC UTPHI IBYX
UTPOKOB C ToyIHOM nH(popManuei. [loctpoenue aepesa nepedopa BapuaHTOB, ONTUCAHUE
CTpaTeruu WUrpbl B TaOJUYHOU (opme. BBIUTpHINIHBIE W MNPOUTPHIIIHBIE MO3UIUU.
Bemirpeimasie  ctpateruu.CpeactBa UMCKYCCTBEHHOro  uHTeNUiekTa.  CepBUCHI
MAIlIMHHOTO TIEpeBOJa W paclo3HaBaHWs YCTHOW peur. KOTHUTHUBHBIE CEPBUCHI.
Nnentudukamuss U MOUMCK U300pakeHUid, pacroszHaBaHue juil. CamooOydarorniuecs
cucteMbl. VICKyCCTBEHHBI MHTEIUIEKT B KOMIIBIOTEpHBIX Wrpax. lcnonb3zoBaHue
METO/IOB HCKYCCTBEHHOIO HHTEJJIEKTa B oOOydyaromux cucremax. Mcnonb3zoBaHue
METO/IOB MCKYCCTBEHHOTO HMHTEJUIEKTa B poOoToTexHHKe. MHTepHeT Bellen.
IlepcrieKkTUBBI pPa3BUTHS  KOMIIBIOTEPHBIX HWHTEJUIEKTYyalbHbIX cucTteM. HelipoHHbIE
CETH.

AJITOPUTMBI M IPOTPAMMHPOBaHHE

dopMmanuzanus MOHATUA anroputma. MammHa TeropuHra Kak yHUBEpCalIbHAs
Moenb Beraucienui. Tesuc Uépua-Trropunra. Mawwuna Ilocma.

OneHka CII0KHOCTH BhIUMCIEHUN. BpeMs paboThl 1 00bEM HCOIB3YEMOM NAMATH,
MX 3aBUCHUMOCTb OT pa3Mepa UCXOJHBIX JaHHbIX. OLIEHKAa aCUMITOTUYECKON CIIOKHOCTHU
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QITOPUTMOB. AJTOPUTMBI TNOJMHOMHUAIBHOM CIOKHOCTU. IlepebopHbIE anropuTMBI.
[IpuMmepsl pa3NUUYHBIX AITOPUTMOB PEIICHHS OJHOW 3aJadyd, KOTOpPbIE HMEIOT
Pa3INYHYIO
CJIOKHOCT.

[Touck MpoOCTBHIX YUCEN B 33JJaHHOM JMAaIla30HE C MOMOILBI0 AJIFOPUTMA «PEIIETO
OpatocheHay.

MHoropa3psaHble LeIble Yucia, 3a1a4d JUIMHHONW apU(PMETUKH.

CrnoBapu (accollMaTUBHbIE MacCHUBBI, 0TOOpaykeHus1). Xam-tadbaunsl. [loctpoeHue
aJ1(paBUTHO-4aCTOTHOT'O CJIOBAps [ 33/1aHHOTO TEKCTA.

Ananuz mexcma Ha ecmecmeeHHOM sA3biKe. Buvloenenue nocnedoeamenvrHocme
no waonony. Pezynsapuvie svipasicenus. Yacmommuwii ananus.

Creku. AHaiIM3 MNPaBWIBHOCTM  CKOOOYHOTO  BBIpaXKEHUSA.  BbruuciieHue
apu(pMETUYECKOTO BBIPAXKEHNUS, 3aIIUCAHHOTO B MOCTPUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeau Al BpEMEHHOTO XpaHEHUsI JTaHHBIX.

Cesasmnvie chucku. Peanuzayus cmeka u ouepeou ¢ noMowbio CE:A3HbIX CHUCKOB.

Anroputmbel  Ha rpadax. IlocTpoeHne MHHUMAIBHOTO OCTOBHOIO JepeBa
B3BCIIICHHOTO CBSI3HOTO HEOpUEHTHpoBaHHOTO rpada. O6x00 ecpagha 6 2nyouny.
Ob6xo0  epagpa 6  wupuny.  KonuuecTBO  pa3muYHBIX  MyTeH  MEXIY
BEpIIMHAMU OPUEHTHPOBAHHOIO alUKIMYeckoro rpada. AmnroputMm JleMKCTphI.
Aneopumm Dnotioa-Yopwanna.

JlepeBbst. Peanmnsanus nepeBa ¢ NMOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) gepeBbs. IlocTpoeHue nepeBa [UIsi  3alaHHOTO  apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIE anropuTMbel obxoia jaepeBa. lcnonb3oBaHue cTeka U
ouepenu A 00xoja epeBa.

JluHamuyeckoe MporpaMMUpPOBAaHUE KaK METOJl PEIIEHUs 3aJady C COXPAaHEHHEM
MPOMEKYTOUHBIX pE3yJIbTaTOB. 3aJlayd, pEIIaeMble C TOMOIIBIO JHUHAMHYECKOTO
IPOrpaMMHUPOBAHUSA: BBIYMCIECHUE PEKYPCUBHBIX (DYHKIMH, MOACYET KOJUYECTBA
BapUaHTOB, 33J]a4l ONTUMHU3ALIHH.

[lonsitTue 00 OOBEKTHO-OPUEHTUPOBAHHOM  MPOrpaMMUpPOBAHUH. (OOBEKTHI
n kjaccel. CBoilcTBA M METOJbI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIM3.
Pa3paboTka mporpaMM Ha  OCHOBE  OOBEKTHO-OPUEHTHPOBAHHOTO  MOJXOJA.
Wukarncynsauus, HacleJ0BaHue, TOJTUMOpP(HU3M.

Cpenst  ObicTpoit  pa3pabotku  mporpamm. [IpoektupoBanue wuHTEpdeiica
nosib3oBatens. Mcronb3oBaHWE TOTOBBIX YIPABISEMBIX 3JIEMEHTOB JJIsl MOCTPOEHUS

uHTEepdeiica.
O0630p s3b1KOB TporpammupoBanus. [lonsaTue o mapaaurmax nNporpaMMHUPOBAHMSL.
H3zyuenue 8MOpo2o A3bIKA NPOCPAMMUPOBAHUS.
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NupopmanuoHHbIe TEXHOJIOIHH

Otanbl KOMIBIOTEPHO-MATEMATUYECKOTO MOJIEIMPOBAHMS: MOCTaHOBKA 3aJayH,
pa3paboTKa MOJENH, TECTUPOBAHHUE MOJIENH, KOMIBIOTEPHBIN SKCIEPUMEHT, aHAIIU3
pE3yNbTaTOB MOJEIUPOBAHHUS.

JluckpeTuzanus Mpyu MaTeMaTHYEeCKOM MOJIETMPOBAHUM HEMIPEPBIBHBIX ITPOLIECCOB.
MopnenupoBanue JIBUKEHUS. MopenupoBanue OHOJIOTUYECKUX CUCTEM.
MareMaTtnyeckne MOJENH B 3KOHOMUKE. BhIUHCIUTEIbHBIE SKCIEPUMEHTBI C MOJIEIISIMU.

O06paboTKa pe3yIbTaTOB IKCIIEpUMEHTa. MeTo1 HauMEHbBINX KBajpaToB. OmeHKa
YHUCJIOBBIX MApaMETPOB MOJEIMPYEMBIX OOBEKTOB U IpoleccoB. BoccTaHoBieHHE
3aBUCUMOCTEH MO Pe3ysIbTaTaM 3KCIEPUMEHTA.

BepostHOoCTHBIE MOJIEIIH. Meronpl Momnte-Kapio. Nmuranmonnoe
MozenrpoBaHue. CUCTEMBI MACCOBOIO OOCITYKUBAHHUS.

Tabnuunbie (pensiMOHHBIE) 0a3bl AaHHBIX. Talnuia - NPEACTaBICHUE CBEICHUM
00 OIHOTHIIHBIX 00BekTax. Iloie, 3amuch. Kmorou Tabmuipl. Pabora ¢ rorosoi 0a3oit
JaHHBIX. 3arnojHeHue Oa3bl AaHHbIX. [lowck, copTHpoBKa M (UIBTpaLMs JaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampochkl € NapaMeTpaMu. Bpruucisiembie MO
B 3aIIpocax.

MHuororabnuunbie 0a3bl JaHHbIX. TUMbl CBA3€d Mexay Tabnuuamu. BHemHui
kito4. [lenocTHoCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

Ocnognvie npunyunvl Hopmanuzayuu 0a3 OaHHLIX. A3bIK Yynpaenienus OaHHbIMU
SQL.

Coszoanue npocmuix 3anpocos na szvike SQL Ha 66100pKy OanHbIX U3 00HOU MAOAUYDL.

Hepenayuonnvie 6a3vl 0annvix. Ikcnepmmvie CUCeMbl

NurepHer-npunoxenusd. lloHstne 0 cepBepHOM M KIMEHTCKOW YacTAX CauTa.
TexHoJIOTUsl «KITUEHT - CEpBEP», €€ NJOCTOMHCTBA U HenocTaTku. OcHOBHI si3bika HTML
u kackaaHbiXx Tabimi ctuiei (CSS). Crienapuun Ha s3bike JavaScript. @opmel Ha BeO-
CTpaHMIIE.

Pa3menienne Be6-caiiToB. ¥Ycimyra XxocTuHra. 3arpyska (aiijioB Ha CaiT.

BBon u300pakeHHMI € HCIOJIB30BAHUEM PA3JIMYHBIX LU(PPOBBIX YCTPOUCTB
(mndpoBbIx (oTOANMmapaToB M MHUKPOCKOMNOB, BHUICOKAMEp, CKaHEPOB U JPYrUX
ycTpoiicTB). ['paduueckuit penaktop. Pazpemenue. Kanpupoanue. VcmpaBieHue
nepcnektuBbl. ['uctorpamma. Koppekuust ypoBHeit, koppekuus 1sera. O0eclBeunBaHe
LBETHBIX M300paxeHuil. Perymb. PaboTa ¢ obmactamu. OUabTphI.

MHuorocnoiiuble  u300paxkeHusa. TekcroBble cion. Macka cios. Kananbl.
Coxpanenue BblielieHHOW oOnactu. IloarotoBka wiurocTpanuii 1jsi BeO-CalTOB.
AHUMHpOBaHHBIE H300paKEHUS.

Bekropnast  rpaduka. IlpumutuBbl.  M3mMeHeHue  mopsAaka — 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusbeie. ®dopMarsl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zaius pacTpoBbIX U300paKEHUN.

[IpyHIMIOBI TOCTPOEHUS W PENAKTUPOBAHUA TPEXMEPHBIX Mojeneld. CeTouHbIe
Mojiend. Martepuaiibl. MonenupoBaHue UCTOYHUKOB OCBellleHusA. Kamepol. AnauTuBHbBIE
texHosiorun (3D-npunrtepsl). [loHsATHE O BUPTyanbHOM peanbHOCTH U JOMOJTHEHHOU
PEaIbHOCTH.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBbI
11O TH®OPMATHUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS
PYKOBOJCTBOBAThCS chOopMHPOBAHHOMN BHYTPEHHEM NO3ULINEN JIUYHOCTH,
CUCTEMOM  IIEHHOCTHBIX OpHUEHTAlMW, T[IO3UTUBHBIX BHYTPEHHHX  YOCXKICHUIA,
COOTBETCTBYIOIIMX TPAAULIHOHHBIM LIEHHOCTSIM POCCUICKOTO oO1ecTna,
paclIMpeHue >KU3HEHHOIO ONbITa W OIBITA JIESITEIBHOCTH B MPOLECCE pEATU3ALUU
CpencTBaMu  y4eOHOTO  MpeaMeTa OCHOBHBIX — HAMPAaBICEHUW  BOCIUTATEIHLHOU
NEATEIIBHOCTH.

1) rpaxmaaHCKOro BOCIIMTAHMS:

OCO3HaHWE CBOMX KOHCTHUTYIIMOHHBIX TMpaB W OOS3aHHOCTEH, YBa)XEHUE 3aKOHA
U TPaBOMOPSIKA, COOJIIOJICHUE OCHOBOIOJATAIONIMX HOPM HH(POPMAIIMOHHOTO TpaBa
1 MHPOPMAITMOHHOM 0€30MaCHOCTH;

FOTOBHOCTh  NPOTHUBOCTOSITh  HWJACOJOTHM  DKCTPEMHU3Ma,  HAIMOHAJIU3Ma,
KceHopoOuu,  JUCKPUMHUHAIIMKA 1O  COIHUAIbHBIM,  PEIUTHO3HBIM,  PACOBBIM,
HaIlMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) MATPUOTHYECCKOI'0O BOCIIMTAHUA:

HEHHOCTHOC OTHOIICHHWC K HCTOPHUYCCKOMY HACIICAUIO, AOCTUKCHUSAM Poccun
B HAYKC, HCKYCCTBC, TCXHOJIOIMAX, IMOHMMAHHWC 3HAUCHMUIA I/IH(l)OpMaTI/IKI/I KaK HayKH
B JKU3HH COBPCMCHHOI'O 06IHGCTB8;

3) MyXOBHO-HPAaBCTBEHHOT'0 BOCITUTAHUSI:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;
CIIOCOOHOCTh  OILICHUBATh CHUTYallMl0O W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE€ B CETH
WNnrepHer;

4) 3CTETHYECKOr0 BOCIIMTAHMA:

SCTETHYECKOE OTHOIIEHHE K MHUPY, BKIOYas SCTETHKY HAYYHOTO W TEXHHYECKOIO
TBOPYECTBA;

CIIOCOOHOCTh  BOCIPUHMMATH pa3jMdyHble BHIBI MCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO Ha MCIIOJIb30BaHUH HH()OPMAIIHOHHBIX TEXHOJIOTHIA;

5) ¢u3HYecKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh 37I0POBOTO W 0e€30MacHOro 00pas3a >KW3HU, OTBETCTBEHHOIO
OTHOIIEHUSI K CBOEMY 3JI0OPOBBIO, B TOM 4YHUCJE 3a CU€T COOIOJeHUs TpeOOBaHUM
0c30macHOM  DKCIUTyaTalliM  CPEACTB  WHMOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTHH;
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6) TPyI0BOI0 BOCHIUTAHMS:

TOTOBHOCTh K AaKTHUBHOW JIEATEIHHOCTH TEXHOJOTMYECKONM ¥  COLMATbHON
HANpaBJICHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATh, IUIAHUPOBATH U CaMOCTOSITEIHHO
BBITIOJTHATH TaKyIO JESTSIBHOCTD;

uHTEpec K  chepam  mpodecCHOHATBHOW  JEATENBHOCTH,  CBSI3aHHBIM
¢ uH(MOPMATHKOW, MPOTPaMMHUPOBAHHEM U HH(DOPMAITMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBaHHBIMH Ha JOCTHKCHHSIX HAyKd WHPOPMATHKA W HAYIHO-TEXHUYECKOTO
mporpecca, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymed mpodeccnn
Y peajn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO Ha MPOTSHKEHUU
BCEH JKU3HU;

7) 3K0JIOTHYeCKOIr0 BOCITHTAHUS:

OCO3HAHWE TJIO0ATBHOTO XapakTepa OJKOJOTHYECKUX TMpoOIeM U MyTed ux
pelIeHus,
B TOM 4YHCI€ C Yy4ETOM BO3MOXKHOCTEH HWH(OOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH;

8) meHHOCTH HAYYHOTO MO3HAHMSI:

c()OPMUPOBAHHOCTh MUPOBO33PEHUS], COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKH, JOCTHKEHUAM HAyYHO-TEXHHYECKOrO Iporpecca U OOUIECTBEHHOMN
NPAKTUKH, 32 CYET MOHUMAHUS POJIM MH(DOPMALMOHHBIX PECYPCOB, HHPOPMAIIMOHHBIX
MPOLIECCOB U MH(OPMAIMOHHBIX TEXHOJOTMH B YCIOBUAX LU(PPOBOU TpaHCHOpMALUH
MHOTUX c(ep KM3HU COBPEMEHHOI'O OOIIECTBA;

OCO3HaHUE [IEHHOCTH HAy4YHOW JEATEIbHOCTH, T'OTOBHOCTb OCYLIECTBIISATH
MPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHIUBUIYATIbHO U B TPYIIIIE.

9) ’MOUHOHAIBLHBII HHTEJLIEKT, IPEANOJIAraIUi ChOPMUPOBAHHOCTS!

CaMOPETYJMPOBAHUs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHME IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE MOBEICHUE, CIOCOOHOCTh aJalTUPOBATHCS K SMOLIMOHATBHBIM
M3MEHEHUSIM U TPOSIBISITh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALlMM, BKIIOYAKOIIEH CTPEMJIIEHHE K JOCTMIKEHHIO LIEJU
U ycnexy, ONTHMHM3M, HMHUIMATUBHOCTb, YMEHHE JECHCTBOBATb, MCXOIs W3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHUE
ApYTUX, YYUTBIBATb €r0 TNpPU OCYIIECTBICHHMH KOMMYHHUKALUU, CHOCOOHOCTh
K COUYYBCTBHIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPaMBaTh OTHOILEHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOHPIUKTHI.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare uzydenus nHGOpPMATHKU Ha YPOBHE CPEIHETO OOIIETro 00pa3oBaHUs
y oOyuaronierocst 0yayT cpopMHUpOBaHbl METANPEIMETHBIE PE3yJIbTaThl, OTPAKCHHbBIC
B YHHMBEPCAJIbHBIX y4€OHBIX JEHCTBUSX, @ UMEHHO - MO3HABATEIIbHBIC YHUBEPCATLHBIC
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yueOHble JIeHCTBUS, KOMMYHHMKATHBHBbIE YHHUBEpCalbHbIE Y4eOHbIE JEWUCTBUA,
pETyJIATUBHBIE YHUBEPCAJIbHbIE YUeOHbIE JEICTBUS, COBMECTHAS 1€ATEIbHOCTb.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHBIE HeiiCTBUS
ba3oBble Jilornueckue JaeiicTBUA:

CaMOCTOSTEILHO (POPMYIHPOBATh U aKTyaIM3UPOBATh MPOOJIEMy, pacCMaTpPUBATh
€€ BCECTOPOHHE;

YCTAaHABJIMBATh CYIIECTBEHHBI TPU3HAK WM OCHOBaHMS JJisI CpPaBHEHUS,
KJaccuuKanuu U 0000IIeHHUS;

ONpEeAesATh IEeIM JCATEIbHOCTH, 3aJaBaTh IapaMeTpbl MU KPUTEPUH HX
JIOCTYKCHMS,

BBISIBJISAATh 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBAECMBIX SIBJICHUSX;

pa3pabarbiBaTh IIJIaH pELICHUs TPOOJEeMbl € YYE€TOM aHAIN3a MMEIOIIUXCA
MaTepHUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATECIBHOCTb, OIIEHMBATh COOTBETCTBHE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKH MTOCIEACTBUI IEITEIbHOCTH;

KOOPJAMHUPOBATh M BBINOJHATh PAa0OTy B YCIOBHSX PEaJbHOI0, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOT'O B3aUMO/JICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3zoBble ucciaeaoBarebcKue 1eiCTBUA:

BIIQJICTh HAaBBIKAMHU YYCOHO-HCCIICIOBATEILCKOW M TMPOCKTHOW JEATEIHHOCTH,
HaBBIKAMH pa3perieHus mpoodieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY
MMOMCKY METOJIOB PEIICHHS TMPAKTHUECKUX 3a/1ad, MPUMEHCHHIO Pa3JIHMYHBIX METOOB
MTO3HAHWSI,

OCYIIECTBJISTh PA3IMYHbBIC BUJIBI IESITEIBHOCTH 110 MOJTYYEHUIO HOBOTO 3HAHUS, €T0
WHTEPIPETANH, MPEOOPa30BAHUIO U MPUMECHECHHUIO B Pa3JIMYHBIX YUCOHBIX CHUTYyaIHsX,
B TOM YHCJIC TIPU CO3/IaHUU YI€OHBIX U COIMATBHBIX TIPOEKTOB;

dbopMHpOBaTh HAYYHBIM THUI MBIIUICHUS, BJIAJIETh HAYYHOM TEPMHHOJIOTHEH,
KJTFOUEBBIMH TTOHSATHUSIMHA U METOAAMHU;

CTaBUTb W  (OPMYJIMpPOBATh COOCTBEHHBIE 3a7aud B  00pa3oBaTEbHOMN
TEeSATETHPHOCTH
Y ’KU3HECHHBIX CUTYaIUsX;

BBISIBIISITh IPUUUHHO-CJICICTBEHHBIC CBS3M U aKTyaJIU3UPOBATh 3a7a4y, BbIJIBUTATh
rUNoTe3y €€ perieHus, HaX0IUTh apTyMEHTBI IS J10Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS,;

aHAJIM3UPOBATh TMONYYCHHBIC B XOJC PCIICHHS 3aJadd Pe3yibTaThl, KPUTHUYCCKU
OIICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OIICHKY HOBBIM CUTYAITUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIIECTBJIATH IeJICHANIPABICHHBIN MTOUCK MTEPEHOCA CPEICTB U CITOCOOOB JEHCTBUS
B MTPO(ECCUOHAIIBHYIO CPEy;

YMETh TEPEHOCUTh 3HAHWS B II03HABATCIBHYIO W MPAKTUYECKYIO 00JIacTh
KU3HEICATCIILHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00JIaCTeH;

16



BBIABHUI'aTb HOBBIC UACH, IPCAJIAraTb OPUTI'MHAJIIBHBIC ITOAXO0AbI U PCUHICHU A, CTABUTH
Hp06HeMI>I " 3a1a491, JOITYCKAOIIHUEC aJIbTCPHATUBHBIC PCIICHMA.

Pabora ¢ unpopmanmeii:

BJIaJCTh HABBIKAMHM TIOJIYYCHHS HH(POpPMAIMM M3 HCTOYHHKOB Pa3HBIX THUIIOB,
CaMOCTOSTEIIbHO OCYIICCTBIISITh IOWCK, aHaJW3, CUCTEMATH3AIMI0 M HHTEPIIPETAIUIO
HHGOPMAIIUU PA3IMIHBIX BUIOB U (hOPM IPEICTABICHHUS;

co37aBaTh TEKCTHI B Pa3IUYHBIX (opmaTax ¢ ydéTOM Ha3Ha4YeHHs WHGOOpMAIUU
U IICJICBOM  ayJWTOpWH, BBIOUpAs ONTHMAJIbHYIO (GOpMYy TIpEICTaBICHHUS U
BH3YaJIM3alliy;

OIICHWBATh JOCTOBEPHOCTh, JICTUTUMHOCTh HH(pOpMAIMH, €€ COOTBETCTBHUE
IIPABOBBIM ¥ MOPAJIbHO-3THICCKUM HOpPMaM;

UCIIOJIB30BaTh CPEJICTBA MH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJIOTHH
B PCIICHWA KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPraHHM3aIllMOHHBIX  3aJad
c coOmomeHneM TpeOOBAaHWN OSPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THUTHCHBI,
pecypcocOepeKeHrs, MPAaBOBBIX M ITHYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0e30I1aCHOCTH;

BJaJICTh HaBBIKAMHU PACIIO3HABAHMS M 3aIUTHl MH(POpMAaNUH, WHGOPMAIIMOHHON
0€30MacHOCTH JINYHOCTH.

KomMmyHuKaTUBHBIE YHUBEPCAJIbHbIE YUeOHbIE IeliCTBUSA
Oo01menue:

OCYILIECTBIIATH KOMMYHHKAIIMU BO BCeX cepax KU3HHU;

pacrio3HaBaTh HeBepOalbHBIE  CpelcTBa  OOIIEHUs, IOHUMAaTh 3HAYCHHE
COIIMAJILHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKA KOHPIMKTHBIX CUTYallUl U CMSATYaTh
KOH(JIUKTHI;

BJIAJIETH pa3IUYHBIMU cnocodamu oO0111eHNS " B3aMMO/ICHCTBHS,
apTrYMEHTHUPOBAHHO BECTU JIUAJIOT, YMETh CMSTYaTh KOH(DJIUKTHBIE CUTYaIlUH;

Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3pEHHUS C HCHOJIb30BaHUEM
SI3BIKOBBIX
CpE/ICTB.

CoBMecTHAaA 1€ATEJIbHOCTD:

MOHMMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBUAYaJIbHOU
paboTHI;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JACHCTBUM C yUETOM OOIIMX UHTEPECOB
1 BO3MOYKHOCTEH Ka)KJI0T0 YieHa KOJIJICKTUBA;

MIPUHUMATH [EJIM COBMECTHOM JEATEILHOCTH, OPTraHU30BBIBATH U KOOPIMHUPOBATH
JNEUCTBUSL TIO WX JOCTIKEHUIO: COCTaBJIAThH IUIaH JEWCTBUH, paclpenesiTh poJid C
YYETOM
MHEHHUI yYaCTHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KAa4YECTBO CBOETO BKJIAJla M KaXKJOTO YYaCTHHUKA KOMaHIbI B OOIIUI
PE3yNbTAT MO Pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTh HOBbIE TPOEKThI, OICHUBAaTh HUJEW C T[O3UIMM  HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUUYECKON 3HAUMMOCTH;
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OCYIICCTBJIATH IMO3UTUBHOC CTPATCIHYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTyallUAX,
IMPOABJIATH TBOPUYCCTBO U B006pa)KeHI/Ie, OBITh HWHHUIIMAaTHUBHBIM.

PeryasiTuBHbIe YHMBEpPCAJIbHbIE Y4eOHbIE IeHCTBUA
Camoopranusamnus:
CaMOCTOSITEJIbHO ~ OCYIIECTBISITh  O3HABATEIBHYIO  JICSITEIBHOCTh, BBISBISATH

npoOJeMbl, CTaBUTh W (OpMyIHpoBaTh COOCTBEHHBIC 3aadyd B 00pa3oBaTEIbHOMN
NEATENbHOCTH U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSATENIbHO COCTABJIATh IUIAH pPEHIEHUs MPOOJEMBbI C YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEINOYTECHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4EOHOT0 MpeAMETa HA OCHOBE JIMYHBIX MPEITOYTEHHI;

JenaTh OCO3HAHHBIM BBIOOpP, ApPryMEHTUPOBAaTh €ro, OpaTb OTBETCTBEHHOCTH
3a pELICHHE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CoCcOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOW 3PYAMIMH B Pa3HBIX
0o0JacTAX 3HAHUW, IOCTOSIHHO IMOBBINIATh CBOM 0Opa3oBaTeIbHBIM M KYJIbTYPHBII
YPOBEHB.

CaMOKOHTPOJIBb:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJa/IeTh HABbIKAMHU IO3HABATEJIbHON pediekcuyn Kak OCO3HaHUS COBEPIIAEMBIX
JNENUCTBUN M MBICIUTENIBHBIX TPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMI, MCIOJIB30BATh
npuEMBI peIEeKCUH VISl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PEUIEHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTHUBBl M apPryMEHThl JpYrMX TpH aHajdu3e pe3yJbTaToB
NESATENBHOCTH.

IIpunsiTus ceds1 U APyrux:

MPUHUMATH ce0s1, TOHUMAsi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

NPUHUMATH MOTHUBBI M aAPryMEHTHl JPYTMX IIPU AHAIU3E PE3YJIbTATOB
NEATENbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIUHU APYToro YeIoBeEKa.

HPEIMETHBIE PE3YJIBTATDBI

B mpouecce n3yuenus kypca MHPOpMATUKHU Yriyos€HHOro ypoBHd B 10 kiacce
oOy4JaronumMucs OyyT JOCTUTHYTHI CJIEIYIOIINE MPEeIMETHbIE PE3YyIbTaThl:

BJIaJICHUE MPEJCTABICHUSIMUA O POJIM UHPOPMALIMU U CBA3AHHBIX C HEM MPOLECCOB
B MPUPOJIC, TEXHUKE U OOIIECTBE, MOHATHAMHU «UH(pOpMaALUs», «HMHPOPMAILIMOHHBIN
IPOLECCY»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHUCTEMBD»,  «CHCTEMHBIM  3PPexT»,
«MH(OpPMALIMOHHAs CUCTEMa», «CUCTEMA YIIPABICHUSY;

BJIaJICHUE METOJaMH Moucka UHpopMaluu B cetu HTEepHET, yMEHUuEe KPUTHUECKU
OLIEHMBATh MH(OPMALIMIO, IOTyYEeHHYIO U3 ceTu HTepHeT;
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YMEHHE XapaKTepU30BaTh OOJbIINE TaHHBIC, TPUBOAUTH MPUMEPHI HCTOUHUKOB HX
IOJyYEHUS] M HANpaBJICHUS MCIONb30BaHUS, YMEHHME KIACCU(PUIMPOBATH OCHOBHbBIE
3aJau aHaJIKu3a JaHHBIX (MPOTHO3MPOBAaHUE, Kiaccu(UKalMs, KiIacTepu3alus, aHaau3
OTKJIOHEHMI), TIOHUMATh TOCJIEN0BATEIbHOCTh PEIICHUS 33Ja4 aHajdu3a JaHHBIX: cOOp
NEPBUYHBIX JaHHBIX, OYMCTKA W OLIEHKAa KadecTBa JaHHBIX, BHIOOp W/WIIM TOCTPOEHUE
MOJIENH, TMpeoOpa3oBaHWE JaHHBIX, BHU3yalu3allus JAaHHBIX, HHTEpPIpETalus
pE3yJIbTaTOB;

MOHMMAaHWE OCHOBHBIX TMPHUHIUIIOB yCTPOMCTBA U  (PYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHLUUN pPa3BUTUS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHHE HaBBIKAMH PabOTHI C OMEPAMOHHBIMUA CUCTEMAaMH, OCHOBHBIMH BHUJIaMU
IpOrpaMMHOr0 oOecreueHusl JUIsl pelleHus ydeOHbIX 3aJady 1o  BbIOpaHHOMH
crenuain3aluum;

HAJIM4YUE TPEJCTABICHUNA O KOMIBIOTEPHBIX CETAX M HUX POJIH B COBPEMEHHOM
MUpe,

0 0a30BBIX MPUHIMMAX OpraHU3aluu U (YHKIIMOHHPOBAHHS KOMIIBIOTEPHBIX CETEH,
00 o0mMX NpUHLHKIIAX pa3pabOTKU U PYHKIIMOHUPOBAHUS HHTEPHET-IIPUIIOKEHUH;

MMOHUMAaHUE Yrpo3 HHPOPMALMOHHON OE30MaCHOCTH, HCIOIb30BAHHE METOOB
U CPEICTB NPOTUBOJACHCTBUSI ATUM yrpos3aM, CoOOJIoJieHHe Mep Oe30MacHOCTH,
NPEIOTBPALIAIONINX ~ HE3aKOHHOE  PACIpPOCTPaHEHHE  NEPCOHAIBHBIX  JAHHBIX,
coOmoieHne TpeOOBaHM TEXHUKA OE30MaCHOCTM M TUTHMEHBl Hpu  padote
C KOMIBIOTEpaMU U JPYTUMHU KOMIIOHEHTaMH LHU(PPOBOTO OKPYKEHHS, NOHUMAaHUE
IIPABOBBIX OCHOB HCIIOJIb30BAHUS KOMIBIOTEPHBIX Mporpamm, 0a3 AaHHBIX U PaOOTHI
B cetu MHTEepHeT;

NOHUMaHUE OCHOBHBIX IMPUHLUMIOB JUCKPETH3alUMU  Ppa3IUYHBIX  BHJIOB
uH(pOopMauu, yMEHUE ONPEAeaTh HH(HOPMAIIMOHHBIA 00BEM TEKCTOBBIX, I'papUUecKuX
Y 3BYKOBBIX JIAHHBIX NP 33JaHHBIX IapaMeTpax JUCKPETH3alH, YMEHUE ONpeAesiTh
CPEIHIOI0 CKOPOCTh Nepefauyd JaHHbIX, OIICHMBAThb W3MEHEHHE BpPEMEHH Iepeaayu
IpU U3MEHEHUH WH(HOPMAIIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHala CBSI3H;

YMEHHE HMCIIONIb30BaTh MPU PEILICHUH 33]]a4 CBOWCTBA MO3UIIMOHHON 3alMCH YUCEII,
aIropuT™Ma NOCTPOESHUS 3alMCH YKUCIIa B TO3ULMOHHON CUCTEME CUMCIICHHUS C 3a1aHHBIM
OCHOBAaHMEM WU MOCTPOCHMSI YHUCJIA MO CTPOKE, COJepKalled 3amuch ATOrO0 YHUCIHA
B MO3UIMOHHON CHCTEME CUMCIEHHUS C 33JaHHbIM OCHOBaHHEM, YMEHHE BBIOJHATH
apudmeTryecKre oneparyy B MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS;

YMEHHE BBINOIHATH IPEOOPa30BaHUS JTOTMUECKUX BBIPAKEHUH, NCIIOJB3YS 3aKOHBI
anreOpbl JIOTMKH, YMEHHE CTPOUTH JIOTUYECKOE BBIPAKECHHE B IU3IBIOHKTUBHOMN
M KOHBIOHKTUBHON HOpPMaJIbHBIX (opMax TO 3aJaHHON TaONWIlE WCTUHHOCTH,
UCCIIeI0BaTh 00JaCTh UCTUHHOCTH BBICKA3bIBaHUS, COJIEPIKAILETO MEPEMEHHbBIE, PEIlaTh
HECJIO)KHBIE JIOTHUECKNE YPAaBHEHUS M CUCTEMbI YPaBHCHHIA,

MOHUMAaHuEe 0a30BbIX AITOPUTMOB 0OPAOOTKH YMCIOBOM M TEKCTOBOW MH(MOpMAIUU
(3amuch yucen B MO3UIMOHHOM CUCTEME CUMCIICHUS, HAXOXKECHHE BCEX MPOCTBIX YHUCEI
B 33JaHHOM Juamna3oHe, 0O0pa0oTKa MHOrOpa3psAIHbIX IEJNbIX YHCEN, aHalu3
CUMBOJIbHBIX
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CTPOK M JAPYTHX), AITOPUTMOB MOUCKA U COPTUPOBKH, YMEHUE ONPENEIATh CI0KHOCTh
U3y4aeMbIX B Kypce O0a30BBIX aJIrOPUTMOB (CyMMHpPOBAaHUE »3JIEMEHTOB MacCHUBa,
COPTHUPOBKA MacCHUBa, IEpPEOOPHBIE AITOPUTMBI, JBOMYHBIM TMOWCK) U MPHUBOJIUTH
IPUMEPBI HECKOJIBKUX aITOPUTMOB Pa3HOM CIIOKHOCTH JUIsl pEIICHUs OTHOM 3a1a4u;

BJIQJICHUE YHHUBEPCAJIBHBIM SI3BIKOM IPOrPaMMHUPOBAHHUS BBICOKOTO YPOBHS

(Python,
Java, C++, C#), npencraBieHussMU O 0a30BBIX THIIAX JAHHBIX M CTPYKTYpax IaHHBIX,
YMEHHUE HCII0Nb30BaTh OCHOBHBIE YNPABIAIOIINE KOHCTPYKIIMH, YMEHHUE OCYIIECTBIISTH
aHaJIU3 MPEJIOKEHHOW MpPOTrpaMMbl: OIPEAEATh Pe3ysbTaThl padOThl MPOrpamMMbl
OpU 33JaHHBIX MCXOJHBIX JI@HHBIX, ONPEAENATh, IMPU KAKMX MCXOJIHBIX JAHHBIX
BO3MOKHO IOJIyYEHHE YKAa3aHHBIX pPE3YyJIbTaTOB, BBIABIIATH JIaHHBIE, KOTOPBIE MOTYT
OpuBeCTH K omuOKe B paboTre nporpamMmel, (HOPMYJIHPOBATh IPENTIOKEHUS
M0 YIYYLIEHUIO TPOTPaMMHOr0 KO/,

YMEHUE  CO3[aBaTb  CTPYKTYpUPOBAaHHBIE  TEKCTOBBIE  JOKYMEHThl  H
JEMOHCTPALlHOHHBIE MAaTepHalbl C HCHOJIB30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MIPOTrPaMMHBIX CPEICTB M OOJIAUYHBIX CEPBUCOB;

YMEHHUE HCIONb30BaTh JJIEKTPOHHBIE TaOMUIBl [JIs aHaiu3a, HpeCTaBICHUS
U 00pabOTKM JaHHBIX (BKJIIOYasi BBIYMCIEHUE CYMMBbI, CPEIHEro apu(pMeTHuecKoro,
HanOOJIPIIEr0 U HAMMEHBIIETO 3HAYCHU, pElICHUE YpaBHEHUI, BEIOOP ONTUMAIBHOTO
pelieHus, ToA00p JIMHUYU TPEH/Ia, PELIEHUE 3a4a4 IPOrHO3UPOBAHMS).

B mpouecce n3yuenus kypca MHPOpMATUKHU YriyOsi€HHOro ypoBHA B 11 kiacce
oOy4JaronMucs OyyT JOCTUTHYTHI CJIEIYIOIINE NPEIMETHbIE PE3YIbTaThl:

YMEHUE  CTPOUTH  HEPAaBHOMEPHBIE  KOJABI, JOMYCKAIOIIHE  OJHO3HAYHOE
JEKOJIMpOBaHNE COOOIICHUHN (MpePUuKCHBIE KOJIbl), UCMOJb30BaTh MPOCTEHIIINE KOMIbI,
KOTOpBIE MO3BOJIAIOT OOHApYKMBAaTh M WCIPABIATH OIIMOKU MpU Tepefadye JAHHBIX,
CTPOUTH KOJ, OOECHEeUMBAIOIIMNA HAWMEHBUIYI0O BO3MOXHYIO CPEAHION [UIMHY
COOOIIEHUS MPU U3BECTHOM YaCTOTE CUMBOJIOB, MOSCHATH MPUHLMUIIBI pabOThI MTPOCTHIX
ITOPUTMOB C)KaTHs JAHHBIX;

YMEHHUE PellaTh alrOPUTMUYECKUE 3a/1a4H, CBA3aHHBIE C aHAJIM30M IpadoB (3aaauu
MOCTPOCHHUS ONTUMAJIBHOIO MYTH MEX]y BepIIMHAMHU Irpada, onpeneiaeHust KOJIuuecTBa
pa3INyYHBIX MyTed MeXAY BepIIMHAMU OPUEHTHUPOBAHHOTO AalMKJIMYECKOro rpada),
YMEHHE UCIOJIb30BATh IEPEBBS MIPU aHAIIN3E U TOCTPOCHUH KOJOB U JJIS IPEACTABICHUS
apu(pMeTUYECKUX BBIPAKEHUHM, MPU PEUICHUM 3a/ay MOUCKa U COPTHPOBKH, YMEHHUE
CTPOUTH JI€PEBO WIPbl MO 33JaHHOMY AaJFOPUTMY, pa3padaTbiBaTb U OOOCHOBHIBATH
BBIUTPBIIIHYIO CTPATErHIO UTPHI;

yMeHHe pa3palbaThiBaTh U PEeaJU30BbIBATh B BUJE NMPOrpaMM 0a30BbI€ alrOPUTMBI,
YMEHUE UCIOJIb30BaTh B MpOrpaMmax JaHHbIE pa3JIMYHBIX THUIOB C YYETOM
OTpPaHUYEHUN
Ha JMana3oH HMX BO3MOYKHBIX 3HAUYCHWM, MPUMEHSTh NMPU PELICHUU 3a/1ad CTPYKTYPHI
JaHHBIX (CHHUCKH, CIIOBApH, CTEKH, OYEPEIH, JEpeBbsi), HCIONb30BaTh 0a30BbIC
onepauuu
CO CTPYKTYpaMH JIaHHBIX, IPUMEHATh CTAHIAPTHBIE U COOCTBEHHBIE MOMPOrpaMMBbI J1JIs

00pabOTKM YHCIIOBBIX JTaHHBIX M CHUMBOJIBHBIX CTPOK, MCIOJB30BaTh MPH pa3padOTKe
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nporpaMM OMOMMOTEKH TMOANpOrpamMM, 3HATh (YHKIMOHAIbHBIE BO3MOXKHOCTH
MHCTPYMEHTAJIBHBIX CPEACTB CpeAbl pa3padO0TKH, YMEHHE MHCIOJIb30BaTh CPEJCTBA
OTJIAJKA TMpPOrpaMM B Cpele MNpOrpaMMHUPOBAHUS, YMEHUE JOKYMEHTHPOBATH
IPOrPaMMBI;

YMEHHE CO371aBaTh BEO-CTPAHHULIBI;

BJIa/ICHHE OCHOBHBIMU CBEJCHUSMHU O 0a3ax NaHHBIX, UX CTPYKType, CpeACTBax
co3faHusi U paboThl ¢ HUMHU, YMEHHE UCIOJIb30BaTh TaOJMYHbIE (PEISIMOHHbIE) 0a3bl
JaHHBIX (COCTaBIATH 3ampoChl B 0a3aX JaHHBIX, BBINOJHATH COPTHUPOBKY M TOHCK
3anuceil B 0a3e JaHHBIX, HAIOJHATH pa3padOTaHHYIO 0a3y MAaHHBIX) M CIPABOYHBIC
CUCTEMBI;

YMEHHUE HCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMATHYECKUE MOJEIN i1 aHaln3a
00BEKTOB M TIPOLECCOB: (OPMYIHPOBATH LIE€Nb MOJICIUPOBAHUSA, BBITOIHITH AHAIHU3
pE3yNbTATOB, MOJYYEHHBIX B XOJI€ MOJEIMPOBAHUS, OLEHUBATh COOTBETCTBUE MOJEIH
MOJEIIUPYEMOMY OOBEKTY WM MPOLECCY, MPEACTABIATh PE3yJbTaThl MOJEIUPOBAHUS
B HarJIsiTHOM BUJIE;

yMEHUE OpraHU30BbIBAThH JUYHOE UH(}OPMATMOHHOE IPOCTPAHCTBO
C HCIIOJIb30BAHMEM PA3NUYHBIX CPEACTB LU(QPOBBIX TEXHOJOTHHM, IOHUMaHUE
BO3MOXKHOCTEl ~ IIU(QPOBBIX  CEPBUCOB  TOCYAAPCTBEHHBIX  YCIYr, LUAQPPOBBIX
00pa3oBaTeNbHBIX CEPBUCOB;

NOHUMaHUE OCHOBHBIX MPUHIMUIOB pabOThl, BO3MOXXHOCTEM U OrpaHUYEHUS
MPUMEHEHUsI TEXHOJOTMH MCKYCCTBEHHOTO WHTEIJIEKTa B Pa3IMYHBIX OOJaCTsX,
HaJu4ue
NpEJICTaBICHUA O Kpyre pellaeMbIX 3ajady MAaIIMHHOTO 00ydeHMs (pacrio3HaBaHus,
KJIaccupUKalMi U TMPOTHO3WPOBAHMS) HAIMYME MPEACTABICHUNH 00 HCIOJIb30BAHUU
MH(GOPMALIMOHHBIX ~ TEXHOJOTHMH B  pa3lM4HBIX  MpOQecCHOHANbHBIX  cdepax.
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TEMATUYECKOE INIAHUPOBAHMUE'

10 KIIACC
HaumenoBanue
No KonuuectBo OcHOBHBIC BUIBI ACATEIBHOCTH
pa3ziesioB U TeEM [IporpammHoOE cojiepKaHue
/Tt 4acoB oOy4Jaronmxcs

y4eOHOro ImpeaMeTa

Paznen 1. Hludposasi rpaMoTHOCTD

1.1 [KommbroTep -
YHUBEPCAIBHOE
YCTPOMCTBO 00pabOTKU

JTaHHBIX

6

TpeOoBaHUsI TEXHUKH 0€30MMaCHOCTH U
TUTUEHBI IPU pabOTE C KOMITbIOTEpAMHU
U APYTUMH KOMIIOHEHTaMH [IU(PPOBOTO
OKPY/KECHUSI.

[ [puHIMIIBI pA0OTHI KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢bon Heiimana. apsapockas
apxumexmypa. ABTOMaTHYECKOE
BBITIOJTHEHUE TPOTPAMMBbI IIPOLIECCOPOM.
OnepaTtuBHas, MOCTOSTHHAS U
nosiroBpeMeHHas mamsitb. OomMeH
TTaHHBIMU C TIOMOILBIO IITHH.
KOHTpoUIephl BHEIIIHUX YCTPOMCTB.

[ [pssMOM OCTYIT K TAMSITH.

OCHOBHBIC TCH/ICHITUU Pa3BUTHUS

KOMIIBIOTCPHBIX TEXHOJIOTHUH.

AHAIM3UPOBATH YCIIOBUS
MCIIOJIB30BaHUsl KOMIIBIOTEPA U IPYTHUX
TOCTYIHBIX KOMIIOHEHTOB ITU(PPOBOTO
OKPY>KCHHS C TOUKH 3pECHUS TpeOOBaHUM
TEXHUKH O€30IMaCHOCTU U TUTUCHBI.
OnuceIBaTh COCTaBHBIE YACTH

W IPUHLIUIBI pA0OTHl KOMITBIOTEPOB,
MOOUJIBHBIX YCTPONCTB, KOMIIBIOTEPHBIX
CUCTEM.

XapakTepu3oBaTh KOMIBIOTEPHI Pa3HBIX
[MOKOJICHU M.

Vckats B cetn IHTEpHET HHpOpMaLIo
00 OTEUECTBEHHBIX CICIHMAINCTAaX,
BHECIIIMX BKJIAJl B pa3BUTHE
BBIUUCIIUTEILHON TEXHUKH.

[ [puBOAUTH pUMEPHI,

KprMGOM B COACPIKAHNHN TEMATHYCCKOTO TNIAHUPOBAHUA BBIACIACTCA MaTEpHall, KOTOpBIfI HE SIBJIIETCS 00513aTEIbHBIM IpU NU3YYCHUHN U HE BXOJUT B COACPIKAHUC HpOMe)KyTO‘-IHOﬁ NN

WTOTOBOW aTTECTAIIUU IO TIPEAMETY.
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[lapaiebHbIC BHIYUCIICHHS.
MHOTOIPOLIECCOPHBIE CUCTEMBI.
Cynepkomnbrotepsl. Pactipenenénusie
BBEIYHMCIIUTEILHBIE CHCTEMBI 1 00paboTKa
OoJIbIINX AaHHBIX. MOOUIBHBIE

U (POBBIE YCTPOUCTBA U UX POJIh

B KOMMYHUKaIUsIX. BcTpoeHHble
KOMIIBIOTEPBI. MUKPOKOHTPOJUIEPHL.
Po6oTH3MpOBaHHbBIE TTPOU3BOICTBA

[MOATBEPKAAOIINE TCHACHIIUU Pa3BUTHUS
BBIYMCIIUTEILHON TEXHUKHU.

[10sICHATH CYIIIHOCTh HapaJuIeIbHBIX
BbIUMCIEHUN. [[pUBOIUTE MpUMEPBI
3aj1ad, JUIsl peIICHUs] KOTOPhIX
[IPUMEHSIIOTCS CYTIEPKOMIIBIOTEPHBIE
TEXHOJIOTUU WM TEXHOJIOTUN
pacnpeneNEHHBIX BBIYMCICHUM.
XapakTepu3oBaTh pOOOTU3UPOBAHHBIE
MPOU3BOJICTBA, MOOWJIbHBIEC LIU(PPOBHIC
YCTPOMCTBA U UX POJIb B KOMMYHUKAIHSIX

1.2

[IporpamMmmHoOe
obecrieueHne

[IporpammHoe obGecriedeHue
KOMITBIOTEPOB U KOMIIBIOTEPHBIX
cucteM. Buapl nporpaMMHOToO
oOecrieueHus U X Ha3HAYCHHE.
Oco0eHHOCTH TPOrPAMMHOTO
oOecrieueHusi MOOMIIBHBIX YCTPOUCTB.
[TapannenbHOE IPOrpaMMHUPOBAHUE.
CucremMHOE MporpaMMHOE 0OECIICUeHHE.
OnepallOHHbIE CUCTEMBI. Y THIIUTHI.
[paitBepsl ycTporcTB. UHCTAIIIS LM

W JIEUHCTAIUISALUS IPOTrPAMMHOTO
o0ecrnedeHusl.

daiisioBble cucTteMsl. [IpuHLIHIBL
pa3MeIeHNs U UMEHOBaHUsI (pailioB

B 0roBpeMeHHoM namsatu. [11a6ionbl

TSl ONTUCAHUSI TPYI (PaityioB.

PaboTath ¢ rpaduyeckum untepderncom
oneparmorHo# cucteMsl (OC),
CTaHJAAPTHBIMU U CITY>KCOHBIMU
MPIIOKECHUSMU, (HaiIOBEIMH
MEHEKEPAMH.

COOTHOCUTD BU/JIbI JIULICH3U I

Ha MCIOJIb30BAaHUE TIPOTPAMMHOTO
oOecrieyeHus: U opsAI0K €ro
MCITOJI30BAHUS U PACTIPOCTPAHCHHUSI.
[TprBOIUTH PUMEPHI TIPOIPHUETAPHOTO
1 CBOOOJHOTO TPOTPaMMHOTO
oOecrieueHus1, IpeTHa3HAYCHHOTO

ISl pEIIeHUs OTHUX U TEX K 3aJ]1ad.
Ha3piBaTh OCHOBHBIC ITPAaBOHAPYIIICHHUS,
MMEIOIIIE MECTO B 00JIaCTH

HMCIIOJIB30BAHUA ITPOTrPaAMMHOIO
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3aK0HOIATEILCTBO Poccuiickoi
deneparuy B 001aCTH IPOTPAMMHOTO
obecneuenus. JIuneH3npoBanme
MIPOTPAMMHOTO 00€CTICUCHUS U
upoBBIX pecypcoB. [Iponpueraproe u
CBOOOTHOE MPOTrpaMMHOE 0OecTieUeHHE.
KomMepueckoe 1 HEKOMMEPUYECKOe
MCIIOJIb30BaHUE MTPOTPAMMHOTO
obecrieueHus U IUPPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, YCTAHABIMBAEMAs
3aKOHOJAaTeILCTBOM Poccuiickon
denepalviu 3a HEMPABOMEPHOE
MCIIOJIb30BaHUE MTPOTPAMMHOTO
oOecrieueHus U UGPOBBIX PECYPCOB

oOecIieueHus, U OTBETCTBEHHOCTD
3a HUX, IPEYCMOTPEHHYIO
3aKOHO1aTeJILCTBOM PD.
Ilpakmuueckue paéombll:

1. Uncmannayus u Oeuncmanisiyus
npozcpamm

1.3. KommbroTepHbie ceTn

[ [pUHLIMIBI TOCTPOEHUA U annapaTHbIE
KOMIIOHEHTBI KOMITBIOTEPHBIX CETEH.
CeteBblie mpoTokoJibl. Cetb IHTEPHET.
Anpecaiiys B cety IHTEpHeT.
[Ipotokosl creka TCP/IP.

CucreMa TOMEHHBIX UMEH.
Pasnenenue |IP-cetn Ha nmoncetn

C IOMOIIIbI0 Macok nojceteit. CeTeBoe
aqMuHUCTprupoBanue. [lomyuenue
TTAaHHBIX O CETEBBIX HACTPOMKaX

koMmmbioTepa. [IpoBepka HaTU4Ms CBSI3U

[10SICHATH MPUHIMUIIBI IOCTPOCHHUS
KOMITBIOTEPHBIX CETEH.

BoIsBISATE 00111I€E U pa3Iudus

B OpraHu3aliy JIOKAJIbHBIX U

[IpuBOIUTH MPUMEPHI TPOTOKOJIOB
creka TCP/IP ¢ onpeaenéHHbIMU
(GYHKIUAMMU.

lcronp30BaTh MACKU MOACETEN

[ [puMEHATH TPOTrPaAMMHOE

rJ100aJIbHBIX KOMIIBIOTEPHBIX CETEH.

st pazouenus |IP-cetu Ha mojacerw.

[Ipemmaraemsiii B mporpamme 1mo HHPOPMATHKE MepEUIeHb MPAKTHUECKUX PAOOT SBISETCS PEKOMEHAATEIFHBIM, YIUTENb AeJaeT BRIOOP MPOBEACHHUS MMPAKTHIECKUX PadoT.
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c y3sioM cetu. OnpeneneHue MapupyTa
NIBU>KEHUS [TaKETOB.

Bunel gestenbHOCTH B ceT UHTEpHET.
Cepsucol HTEpHETA.

[" eonH(OpMaAIIMOHHBIE CUCTEMBI.

[" e0J0KalMOHHBIE CEPBUCHI PEATTLHOTO
BpEMEHU (HampuMep, JOKaIus
MOOMIIbHBIX TeNIe(hOHOB, ONPECIICHHE
3arpy>K€HHOCTH aBTOMAarucTpaJiei),
WHTEPHET-TOPTOBIISI, OpPOHUPOBAHKE
OWJIETOB U TOCTHUHHUIIL.

[ ocynapCTBEHHBIE AJIEKTPOHHBIE
cepBUCHI U yciyr. ColralibHbIE CETH -
OpraHu3aIys KOJUIEKTUBHOTO
B3aMMOJICUCTBUS U OOMEHA JaHHBIMH.
CeTeBOM ATUKET: IIpaBUJjla TOBEICHUS

B KnOeprpoctpanctse. [Ipodiaema
MOJTMHHOCTH TIOJTy4YE€HHOMN
nHpopmaruu. OTKPBITHIE
oOpa3oBaTeIbHBIE PECYpPChI

oOecrnieueHue AJisi IPOBEPKHU
PabOTOCTIOCOOHOCTH CETH.
Ilpakmuueckue pabomul:

1. Cemesoe aomunucmpuposatue

1.4

Nudopmanmonnas
0e301acHOCTb

TeXHOreHHBIC U SKOHOMUYCCKHE
YTPO3bI, CBSI3aHHBIE C UCTIOJIb30BAaHUEM
WH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
TexHosorui. O0ume mpooIeMbl 3aIUThI
nH(popMaIuu 1 HHPOPMAITMOHHOMN
6e3omacHoctr. CpencTBa 3amuThl

uH(pOpMallK B KOMIIBIOTEPAX,

XapaKkTepru30BaTh CYITHOCTh MIOHATHN
«uH(pOPMAIUOHHAS OE30TTACHOCTHY,
«3amuTa HHPOPMAITUN.
dopMyIHpOBaTH OCHOBHBIC MTPaBUJIa
WH()OPMAITMOHHON O€30MaCHOCTH.
AHaJTN3UPOBATh 3aKOHOIATEIHHYIO

0a3y, Kacarolryrocs HHPOPMAIIMOHHOM
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KOMITBIOTEPHBIX CETSIX
U aBTOMaTU3UPOBAHHBIX
MH()OPMAIMOHHBIX CUCTEMAX.
[IpaBoBOE OOecmeueHne
WH(GOPMAIIMOHHON 0€30MaCHOCTH.
DekmpoHHas Yyugppoeas noonucsy,
cepmuuyuposanHvle caimol U
OOKYMEHMbL.

[TpenoTBpaieHue
HECAaHKIIMOHUPOBAHHOTO JOCTYTIA

K TUYHOU KOH(PHUICHIIMAIbHON
nH(pOpMaUK, XpaHsauencs

Ha MEPCOHAILHOM KOMITbIOTEPE,
MOOUJIBHBIX YCTPONCTBAX.
BpenoHnocHoe mporpaMmmHoe
oOecrieueHre u crocoObl OOPHOBI C HUM.
AHTUBUPYCHBIEC IPOTPAMMBEI.
Opranu3zaius JUYHOTO apXrBa
uH(popMaluu. PezepBHoe KonupoBaHue.
[TaposibHas 3amMTa apXuBa.
[[IudpoBanne nanubIX. CHMMETPUYHBIC
1 HECUMMETPUYHBIE MU(PHI.

[Indps! mpocToil 3aMEHBI.

[Tudp Lezaps. [ludp Buxenepa.
Anroput™ mudposanus RSA.
Cmeeanoepaghus

0€30MacHOCTH.

[IpruMeHsTh CpencTBa 3aIUTHI
nH(popMaruu: 6paHaAMay3pHI,
AHTHUBUPYCHBIC TIPOTPAMMBI,
MapoJMPOBaHUE U apXUBUPOBAHHUE,
mudpoBaHUE.

[IpenoTBpamars
HECaHKIIMOHUPOBAHHBIN JTOCTYII
K JTUYHOU KOH(PHUIECHIIMAIBHON
nH(pOpMaUK, XpaHsauencs

Ha [IEPCOHAILHOM KOMITBIOTEPE,
MOOUJIBHBIX YCTPONCTBAX.
Ilpakmuueckue padomeul:

1. AnmueupycHuvle npoepammei.
2. [llugpposanue oannwvix

Hrtoro no paszneny
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Paszneua 2. Teoperuyeckue 0CHOBBI HH(POPMATHKH

2.1

[IpencraBieHue
uHopMaru
B KOMITBIOTEPE

19

Nudopmarius, 1aHHBIC U 3HAHMSL.
WHupopmaninoHHbIE TPOIECCH

B IIPUPOJIE, TEXHUKE U OOILIECTBE.
HermnpepriBHBIC U AUCKPETHBIC
BEeTMYHUHBI U curHaIbl. Heo6xoumMocTh
TTMCKPETU3ANH HHPOPMAIIUH,
MpEIHA3HAYEHHOM JIJIS1 XPAHCHUS,
nepenayu u o0paboTKH B IUGPPOBBIX
CHUCTEMax.

JIBOMYHOE KOJUPOBAHHUE.
PaBHOMEpHbIE 1 HEPABHOMEPHBIE KOJIBI.
JlekoiupoBaHKe COOOIIEHUH,
3aMMCaHHBIX C TTOMOIIBIO

HEPAaBHOMEPHBIX KOJOB. Y cinoBue PaHo.

[locTpoeHne 0THO3HAYHO
NEKOJIMPYEMBIX KOJIOB C MOMOILBIO
nepesa. I pagh AnA. Mapkosa. EnuHUITbI
U3MEpPEHUs KOJIMYECTBa HH(OpMAIUH.
AnaBUTHBIN TTOAXO]] K OIEHKE
KOJIM4YeCTBa MH(POPMALIUH.

CucteMsl cuncienus. Pa3sépHyras
3aIUCh LEJIbIX U IPOOHBIX YUCET

B [MO3UI[MOHHOI CUCTEME CUUCIICHHUSI.
CBoiiCTBa MO3UIIMOHHOM 3aMUCH YUCIIA:
KOJIMYECTBO LK(]p B 3aMUCH, MPU3HAK
NETMMOCTH YUCJia HA OCHOBAHUE

[10ACHATP CyIIHOCTBh OHATUI
«IHGOPMAIIHS, «TAHHBIEY, «3HAHUSI.
Perate 3a1aun Ha U3MepeHUe
nH(popMaIK, 3aKII0YEHHON B TEKCTE,
C TIO3UIIMU al(PaBUTHOTO MOIX0/1a

(B IpeANOJIOAKEHNUU O PAaBHOM
BEPOSTHOCTH TMOSIBJICHUSI CHMBOJIOB

B TEKCTE).

[TosCHATH HEOOXOIUMOCTh U CYIIIHOCTh
TUCKPETU3AINY TTPU XPAHEHUH,
nepeaadye u 00paboTKe JaHHBIX

C TTIOMOII[BI0 KOMITBIOTEPOB.
[IpuBOANTH MPUMEPHI PABHOMEPHBIX

U HEpaBHOMEPHBIX K0J10B. KonupoBath
U JIEKOJIMPOBATH COOOIICHUS

C UCIOJIb30BaHUEM PABHOMEPHBIX

Y HEPABHOMEPHBIX KOJIOB.

CtpouTth npePUKCHBIE KOIBI.
KiaccudunmpoBaTh CUCTEMBI
CUUCJICHUS.

BhINOJHATE CPaBHEHHE YHCEIL,
3alMCaHHBIX B IBOUYHOM,
BOCBMEPHUYHOW M IIECTHAALATEPUYHON
CHUCTEMaXxX CUUCIICHUS.

Ocyl1ecTBIATh MEPEBO]] YUCEIT MEXKIY

JTBOMYHOM, BOCBMEPUYHOMN
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CUCTEMBbI CUMCTICHUS. AJITOPUTM
MepeBo/Ia LEJ0ro yncia u3 P-uuHoi
CUCTEMBbI CUMCIICHUS B JECATUUYHYIO.
AJTOpUTM NIepeBojia KoHeuHOU P-uuHoit
IpoOH B JECATHUHYIO. AITOPUTM
IepeBo/ia LEJI0ro Ynucia U3 JeCATUYHOM
CUCTEMBI cuuciieHus B P-uunyro.
[TepeBo1 KOHEUHOM IECITUIHOMN IpOOH
B P-uunyto. JIBonunas, BocbMepuyiHas
Y IECTHA/IATepUYHAS CUCTEMBI
CUHCJICHHUSI, CBSI3b MEXKTy HUMH.
Apudmernueckue onepanuu

B MMO3UIIMOHHBIX CUCTEMAaX CUUCIICHUSI.
Tpouunas ypasnosewiennas cucmema
cuucnenus. /{gouuno-oecamuynas
cucmema CUuUcieHus.

Koauposanune tekcroB. Koguposka
ASCII. OmHOOaNTHBIC KOTUPOBKH.
Crangapt UNICODE.

Komuposka UTF-8. OnpeneneHue
UH(OPMAITMOHHOTO 00hEMA TEKCTOBBIX
COOOIIICHMIA.

Konuposanue nzobpaxenuit. OueHka
nH(OPMAITMOHHOTO 00bEMaA
rpauIeCKuX TaHHBIX MMPHU 33TaHHBIX
pa3penieHuu 1 riayoruHe KOJUpOBaHMUS
uBeta. L{BeroBbie Mmogenu. BektopHoe

U ILIECTHAALATEPUUHON crucTeMaMu
CUMCJICHHUS.

BBINOSHATE CII0KEHNUE U BBIUNTAHUE
quCell, 3alIUCaHHbIX B IBONYHOM,
BOCBMEPUYHOU U IIECTHAALATEPUIHON
CUCTEMAX CUHUCIICHHUSL.

Ocy1iecTBIATh KOJIUPOBAHUE TEKCTOBOM
uH(pOpMaIU C TOMOUIBIO
KOJAMPOBOYHBIX TAOJIHII.

Onpenenars UHPOPMALUOHHBIN 00BEM
TEKCTOBBIX COOOILIEHUH B pa3HbIX
KOJUPOBKaX.

Brranciars pazMep UBETOBOW MAIUTPHI
10 3HAYCHUIO0 OMTOBOM TITyOWHBI I[BETA.
Omnpenenars pazmepsl rpaduIecKux
(aitnoB npu U3BECTHBIX Pa3pellieHUH U
riyOvHe KOAUPOBAHUS LIBETA.
Boruucnsate 1HGOPMALIMOHHBIN 00BEM
(G pOBOI 3BYKO3aIUCH 110 YaCTOTE
JTUCKPETU3ALNH, TITyOuHE KOAUPOBAHUS
Y BPEMEHH 3aIlHCH.

Ilpakmuueckue padomuwi:

1. Jluckpemuszayus epaguueckoti
ungpopmayuu.

2. Jluckpemu3zayus 38yK0801
uHgpopmayuu
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KonupoBanue. Popmatel rpaduIecKkux
¢aitnos. Tpéxmepnas rpaduka.
@dpaxkranbHas rpaduka.

KoaupoBanue 3Byka. OLeHka
MHPOPMAIIMOHHOTO 00bEMa 3BYKOBBIX
TMAHHBIX MPH 331aHHBIX YaCTOTE
JVICKPETH3AIMH U Pa3PSITHOCTH
KOJMPOBAHUS

2.2

OcHOBBI anredpbI
TTOTUKHU

14

Anre6pa snoruku. [loHsitue
BBICKa3bIBaHUS. BhICKa3bIBaTEIIbHBIC
dbopmnbl (mpenukatsl). KBaHTOPBI
CYIIIECTBOBAHUS U BCEOOITHOCTH.
Jlornueckue oneparuu. TaOauIls!
WCTUHHOCTH. JIOTUUECKHE BBIPAKEHHUS.
Jlormueckue TOXKIeCTBa.
J{oKa3aTenbCTBO JIOTUYECKUX TOXKIAECTB
C TTIOMOIIIBIO TaOJIUIl UICTUHHOCTH.
Jlornueckue ornepanuu u onepanuu
HaJl MHOKECTBaMHU.

3aKOHBI aIreOphl JOTUKH.
OKBUBAJICHTHBIE TIPEOOPA30BAHUS
JIOTMYECKUX BbIpakxeHuil. Jlornueckue
YPaBHEHHUS U CUCTEMbI YPABHEHHUI.
Jlornyeckue QpyHkmu. 3aBUCUMOCTD
KOJINYECTBA BO3MOXKHBIX JIOTUUECKUX
(GYHKIIUN OT KOJIMYECTBA apTYMEHTOB.
[TosHBIE CUCTEMBI JIOTUYECKUX

[IpuBOANTE MPUMEPHI STIEMEHTAPHBIX

U COCTaBHBIX BBICKa3bIBAHUM.
Pa3nnuarh BHICKA3bIBAaHUS U TIPEIUKATHI.
Y cTaHaBIIMBATH CBSI3b MEKY alreOpoi
JIOTUKU U TEOPUEN MHOKECTB.
BoIuucisaTh 3Ha4€HUS JIOTUYECKUX
BBIPAKEHUN C TOTUUYECKUMHU
oTepalusIMi KOHBIOHKITUH,
TU3BIOHKITAN, UHBEPCUH, IMILUTHKAITUH,
HKBUBAJICHITUH.

[IpoBOIUTH aHATU3 TAOJIMUI] UCTUHHOCTH.
Ctpouth TaOIUIIBI UCTUHHOCTH
JTIOTMYECKUX BBIPAXKECHUM.
OcCylIeCTBIATh YKBUBAJICHTHbBIC
peoOpa3oBaHUs JIOTHICCKHUX
BBIPAKEHUI C UCTIOJIb30BAaHUEM 3aKOHOB
areOphl JIOTHKH.

OcyniecTBIATh NOCTPOCHUE
JTIOTUYECKOTO BBIpAXKEHUS C TaHHOU

29




(GyHKITHIA.

Kanonnueckue (popMbl JIOTHUYECKUX
BbIpakeHuid. CoBepIICHHBIE
NTU3BIOHKTUBHBIC U KOHBIOHKTHUBHBIC
HOpMaJIbHbIE ()OPMBI, AIITOPUTMBI UX
MMOCTPOEHUS 10 TaOIUIIE UCTUHHOCTH.
Jlornyeckue 31€MEHTHI B COCTaBE
koMmIibtoTepa. Tpurrep. Cymmarop.
MHOropaspsaAHbIii CyMMaTop.
[locTpoeHne cXeM Ha JIOTHYECKUX
HIIEMEHTaxX IO 3aJJaHHOMY JIOTUYECKOMY
BBIPAKEHUIO. 3aIUCh JOTUYECKOTO
BBIPAKEHHUS 10 JIOTHYECKOMN CXEME.
Muxpocxemvl U MexXHONO2USL UX
npouzeoocmaea

Ta0JIMIIe HICTUHHOCTHU U €T0
YIPOUIEHUE.

Peratek mpocThie JJOrHuecKue
YpaBHEHUS U CUCTEMbI YPABHEHUM.
XapaKkTepu30BaTh JIOTUYECKHE
HJIEMEHTBI KOMITbIOTEPA.

[1osICHATH yCTPOUCTBO CyMMaTOpa

U TpUrrepa.

3anuchIBaTh JIOTHUYECKOE BBIPAXKECHUE
10 JIOTUYECKOU CXEME.

CTpouTh cXeMbl Ha TOTHYECKUX
HIIEMEHTaxX M0 3aJJaHHOMY JIOTUYECKOMY
BBIPAKEHUIO.

IIpakmuueckue pabomuoi:

1. Ilocmpoenue u ananuz mabauy
LUCTMUHHOCIU 8 MADIUYHOM Npoyeccope

2.3

Komrmbrorepras
apupMeTruKa

[IpencraBiieHUE LEIIBIX YUCEIT B IaMITH
KOoMIbIOTepa. OTPAaHUYEHHOCTh
Nrarna3oHa Yuces Ipyu OrpaHuYCHUN
KoJIn4ueCTBa pa3psaaoB. [lepenonnenue
pa3psIHON CETKHU. be33HaKOBbIE U
3HAKOBBIC JIaHHbBIE. 3HAKOBBIN OUT.
JIBOUYHBIN JOTIOJHUTEIBHBINA KOJI
OTPULIATENIBHBIX YUCET.

[ToGuTOBBIE JTOTUYECKHUE OTIEPALIUH.
Jlornueckuii, apupmMeTUyecKuii u

nukmaeckuid capury. [lndposanne

[Tony4yaTh BHyTpEHHEE MPEACTABICHHE
[[EJIbIX U BEIIECTBEHHBIX YHCEI

B [MAMSITU KOMIIBIOTEPA; ONPEAECIATh

M0 BHYTPEHHEMY KOJIy 3HaUCHHE YHCIIA.
XapakTepu3oBaTh O€33HAKOBBIC U
3HAKOBbBIC JIAHHBIC.

[TosSICHATH MOPSAOK BHITIOJTHEHUS
apu(pMETUIECKUX OTIEepaIUi C TETBIMU
U BEIIECTBEHHBIMU YU CIIAMU

B IIPOLIECCOPE.

[IpuMeHATh TOOUTOBBIC JJOTUYECKUE
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C TTIOMOIIIBIO TOOUTOBOM OTEpaIuu
«uckimovaromee NIy,
[IpencTaBiieHUE BEIIECTBEHHBIX YHCEII

B MaMATH KOMIIbIOTEpa. 3HavaIlasi 4acTh
1 IOPANOK yncia. /[nana3oH 3HaYeHUN
BeIlIECTBEHHBIX uncel. [IpoOnemsl
XPAHECHUS BENIECTBEHHBIX YUCEIL,
CBSI3aHHBIC C OTPAHUYCHUEM KOJIUYECTBA
pa3psAa0B. BeinosiHEHHE oniepaui

C BEIIECTBEHHBIMHU YHCJIAMH,
HAKOIUICHHE OINOOK IMPU BBIYMCICHUSIX

onepanuu.

XapakTepu3oBaTh MPEACTaBICHUE

U XpaHEHUE B MMAMSATHU KOMIIBIOTEPA
BEILIECTBEHHBIX YHCEIL.

[ToSCHATH IPUYMHBI HAKOTUICHHS
OIIHUOOK MPH BBIUUCICHUSAX

C BEILIECTBEHHBIMU YUCIIAMH.
IIpakxmuueckue padomal:

1. M3yuenue nopaspsaono2o MauuHHo20
npeocmaesneHus Yevlx U euecmeeHHbLX
yucen

MToro mo pasneny 40
Pa3znes 3. AiIropuT™Mbl 4 IPOrPaMMHPOBAHHE
3.1 Beenenue 16 OnpenenieHre BO3MOXKHBIX PE3YNbTATOB  [BBIACHATH pe3yabTaT padoThl

B IPOrPaMMHUPOBAHUE

paboThl MPOCTEHIINX ANTOPUTMOB
YIIPaBJICHUs UCTIOJIHUTEISIMU U
BBIYMCIIUTEIBHBIX AJITOPUTMOB.
OnpeneneHne UCXOHBIX JaHHBIX,
IPU KOTOPBIX aITOPUTM MOXKET JaTh
TpeOyeMbIil pe3ybTarT.

JTarbl peleHus 3a/1a4 Ha KOMITBIOTEpPE.
HCTpyMEHTaIbHBIE CPEACTBA!
TPAHCIIATOP, OTIATUUK,
npoduupoBuyk. Komnumnsuus

W MHTEPIIPETALNS IPOTrPaAMM.
BupTyainbHble MalllMHBI.

HHTerpupoBanHas cpeia pa3paboTKu.

AJIrOpPUTMA JIJI1 UCTIOJTHUTEIIS

[IPY 3aJaHHBIX UCXOJHBIX JAaHHBIX,
ONPEAETATH BO3MOKHBIE UCXOHBIE
JTaHHBIE JJIs1 U3BECTHOT'O PE3yJIbTaTa.
[[prBOAUTH MPUMEPHI AJITOPUTMOB,
COAEpXKaIUX MOCIIEeI0BaTEIbHbIC,
BETBAIIMECA U [IUKINYECKUE CTPYKTYPHL.
AHaIU3UPOBATH ITUKINYECKUE
AJITOPUTMBI JIS1 UCTIOJTHUTEIS.
BriaensaTe 3Tansl penieHus 3a1a4u
Ha KOMITBIOTEPE.

[10SICHATBH CYIITHOCTH BBIAEIECHHBIX

DTAaIIoOB.
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MeToap! OTJIaZIKU IPOTPaAMM.
Hcnonp3oBaHne TPACCHPOBOYHBIX
tabmui. OTIag04YHbII BHIBO/I.
[TomaroBoe BBINOJIHEHHE TPOTPAMMBI.
Touxu ocranosa. [IpocMoTp 3HaYEHHUM
HepEMEHHBIX.

SI3wik porpammupoBanus (Python,
Java, C++, C#). Tumbl 1aHHBIX:
IIeJIOYUCIICHHBIE, BEIIECTBEHHBIE,
CHUMBOJIbHBIE, JIOTHUYECKUE. BeTBneHus.

CrnoxHbIe YCIIOBH. HHKJIBI C YCIIOBHCM.

[{uKJIBI 11O IEPEMEHHOM.
B3anmo3aMeHsA€MOCTh pa3IMYHbIX
BUJIOB MKJIOB. IHBapuaHT 1uKIia.
CocrapnieHue nuKiia ¢ UICIOJb30BaHUEM
3apaHee ONpeAeIIEHHOTO HHBAPUAHTA
IIUKJIA.

JIOKyMEHTHUPOBAHHUE MPOTPAMM.
Hcnonb30BaHrE KOMMEHTAPUEB.
[ToaroroBka onucaHusi IPOrpamMMbl

Y MHCTPYKLIMH JUJIS1 IOJIb30BATEIIS.
AnTOpUTMBI 00pa0OTKH HATYPATBHBIX
YHCel, 3alMCaHHBIX B TO3ULIMOHHBIX
CUCTEMax CUHCIICHMS: pa3OueHue
3aMyuCH YKcia Ha OTAeNbHbIE HUDPHI,
HAXO0XKJEHUE CYMMBbI U TIPOU3BEACHUS
ugp, HaXOKACHNE MAaKCUMaJIbHOU

OTnaxxuBaTh IPOrPAMMBI C TTOMOIIBIO
TPaCCUPOBOYHBIX TAOIHUIL

U C UCTOJIb30BaHUEM BO3MOKHOCTEH
OTJIaTYMKa CPEIbl TPOrPaMMHUPOBAHUS.
CocTaBisATh JOKYMEHTALUIO

Ha IPOrpaMMmy.

Pa3pabatbiBaTh 1 peain30BbIBATH

Ha S3BIKE MPOTPAMMUPOBAHUS
IrOpUTMBbI 00PAOOTKH IIENIBIX YKCET,
B TOM YHCIIe TIepeOOPHBIC aTOPUTMBI.
Pa3zpabatbiBath mporpamMmel

1151 00pabOTKU TaHHBIX, XPAHSIIUXCS
B TEKCTOBBIX (paiiiax.

Ilpakmuueckue pabomul:

1. Buidenenue u oopabomra yugp
Yeno2o YuUcia 8 pa3uyHblX CUCIEeMAax
CUUCTIEHUSL C UCNOTIb308AHUEM ONepayull
YeNo4YUCIeHHOU apupmMemuxu.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomka OaHHbIX, XPAHAWUXCS

6 Qaiinax
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(MUHUMATHHON) TTUQPHI.
HaxosJ1eHrne BceX MPOCThIX YUCe

B 3aJIaHHOM Juana3oHe. [IpencraBienue
qucia B BUe Habopa MpOCThIX
COMHOKHUTENEH. AJITOpUTM OBICTPOTO
BO3BE/ICHHS B CTCTICHb.

O06paboTKa JaHHBIX, XPAHSAIIUXCS

B (baiiax. TeKCTOBBIC U JBOMYHBIE
daiinbl. @aitioBble IEPEMEHHBIE
(daitnoBble ykazarenu). Utenue

u3 (aitna. 3anuce B paiin

3.2

BcriomorarenbHbie
AJITOPUTMBI

Pa3ouenue 3aaun Ha MOA3aa4H.
[ToamporpaMmel (TIpOIIEyphI 1
¢dbynkuun). Pekypcusi. PekypcuBHbie
00BbeKTHI ((hpakTansl). PekypcuBHbIe
POLIEeTyPhl U QYHKITUH.
Vcrionp30BaHue cTeka JjIsl OpraHu3aluu
PEKYPCUBHBIX BBI30BOB.

lcnonb30BaHue CTaHIAPTHOU
OMOIMOTEKH S3bIKA MPOTPAMMHUPOBAHUS.
[loaxiroueHue OMOINOTEK
MOMPOTPAMM CTOPOHHUX
pou3BoAUTENICH. MOAYJIBHBIN TPUHIIUIIT
MOCTPOCHUS TTPOTPaMM

Pa30uBath 3a1ady Ha MOA3aAauH.
OdopMIISITH TOTUUECKH TIEIOCTHBIC
WM TIOBTOPSIONTHECS (hparMeHTBI
MPOrpaMMbI B BUJIE TTOJAIPOTPAMM.
[TosiICHATH CYIIHOCTH PEKYPCUBHOTO
QIrOprUTMA.

Haxonuth pekypCUBHBIE OOBEKTHI

B OKPY’KarOIIEM MHpE.

Onpenenars pe3ynbTaT padoThl

MPOCTOTO PEKYPCUBHOTO AJITOPUTMA.

Vcnonb30BaTh CTaHAAPTHBIE
OHOIMOTEKH MOAMPOrPaMM SI3bIKA
MporpaMMHUPOBaHUsI, OMOITHMOTEKH
CTOPOHHHUX IPOU3BOIUTEIIEH.
[IprMeHATH MOYJIBHBINM IIPUHIIUI

pu pa3paboTKe TPOrpamm.
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Ilpakmuueckue pabomol:

1. Hcnonvzosanue noonpozpamm
CMarHOapmuou OubIUOmMeKU s3bIKa
NpOSPaAMMUPOBAHUSL.

2. Paspabomra noonpoepamm.

3. PexypcusHble noonpocpammol.

4. MoOynbHblll npuHyun nocmpoenus
npozpamm

3.3

YuciieHHBIE METOEI

Hucnennsie MeTobl. TouHOE M
MPUOJIMKEHHOE PEIIECHUS 3a/1a4u.
UuciaeHHbIE METOAbI PELICHUS
ypaBHEHUI: METO]I riepedopa, METO/T
MOJIOBUHHOTO AeieHus. [Ipubnmxénnoe
BBIYMCIIEHUE JUINH KPUBBIX.
Brruucnenue miomanei Guryp c
MOMOIIIBIO YNCIIEHHBIX METOJ0B (METO
MPSMOYTOJIBHUKOB, METO TpAMNEIui).
[Torck MakcuMyMa (MUHHUMYMA)
GyHKIIUY OTHON TIEPEMEHHON METOIOM
MOJIOBUHHOTO JICJICHUS

[TosICHATD IPUHITUTIBEI pAOOTHI
YUCJICHHBIX METOJIOB, Pa3HUILY
MEXIY TOYHBIM U TIPHOITNKEHHBIM
PEIICHUSMHI BEIYHCIIATEIBHBIX
3a/1ay.

Pa3pabaTeIBaTh U OTIIAXKUBATH
MPOrPAMMBI, PEATU3YIOIIHE
YUCJICHHBIC METO/IbI PEIICHUS
ypaBHEHUH, NPUOIMKEHHOE
BBIYHCIICHUE JITTMH KPUBBIX

W TUTOIaAeH GUTyp, MOMCK MaKCUMyMa
(MuHUMYMa) QYHKITUU OJTHOM
[MEPEMEHHOM.

Ilpakmuueckue pabomoi:

1. Yucnennoe pewenue ypagnenuil.
2. Ilpubnusicénuoe sviyucieHue OnuH
Kpuswlx u niowaoeu gueyp.

3. Ilouck maxkcumyma (MuHuMyma)

dyuKyuu
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3.4 |Anroputmbl 06pabOTKU 3) OOpaboTKa CUMBOJIBHBIX JJAHHBIX. lcrionb30BaTh BCTPOEHHBIE (DYHKIIUU
CUMBOJIBHBIX JaHHBIX BctpoeHnHble PyHKIINU S3bIKA SI3bIKA TTPOrPAMMUPOBAHMS
IPOrpaMMHUPOBAHMUS JIJIsi 00paOOTKU 1 00pabOTKH CUMBOJIBHBIX CTPOK.
CUMBOJIBHBIX CTPOK. AJITOPUTMBI Pa3pabatbIBaTh U OTJIAXKUBATD
00pabOTKU CUMBOJIBHBIX CTPOK: POrpaMMBbl, PEATU3YIOIINE TUITOBHIE
MO/ICUET KOJIMYECTBA MOSBICHUN QITOPUTMBI 00PAOOTKHU CUMBOJIBHBIX
CHUMBOJIa B CTPOKE, pa3OneHne CTPOKU NTAaHHBIX HA BEIOPAHHOM SI3bIKE
Ha CJIOBA 10 MPOOETHHBIM CUMBOJIAM, TPOTrPaMMHUPOBAHHSI.
MOKCK MOJICTPOKU BHYTPU JTAHHOM [IpeoOpa3oBBIBaTH YKCIa
CTPOKH, 3aMEHa HAMIEHHOU MOJACTPOKH B CUMBOJIBHYIO CTPOKY M 0OpaTHO.
Ha JIpYTryIo cTpokKy. I” eHepauus Bcex Ilpaxmuueckue pabomoi:
CJIOB B HEKOTOpPOM asidaBuTeE, 1. Ilocumeonvras obpabomka cmpox.
YIOBJIETBOPSIONINX 3aaHHBIM 2. Obpabomka cmpok
orpannueHusM. [IpeoOpazoBanue uucna |c ucnoavzosanuem QynKyull
B CUMBOJIbHYIO CTPOKY U 0OpaTHO CMaHOapmuou OUOIUOMEKU SA3bIKA
NPOCPAMMUPOBAHUSL.
3. I'enepayus ecex cnos,
V0081emeopsIoWUX 3a0AHHOMY
ycnosuro
3.5 |Anroputmbl 00pabOTKH 10 MaccuBbl U TIOCIICIOBATEIHHOCTH [IpuBOANTH MPUMEPHI OTHOMEPHBIX

MaCCHBOB

yrces. Beruuciienue 0000mENHBIX
XapaKTEPUCTHK JJICMEHTOB MacCHBa
WJIA YMCIIOBOM ITOCJIEIOBATENILHOCTH
(CyMMBbI, MPOU3BEACHHUS, CPETHETO
apupMETHIECKOTO, MUHUMAJILHOTO
1 MAaKCHUMAaJIbHOT'O 3JIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB,

W JIBYMEPHBIX MaCCUBOB.
[IprBOAUTE pUMEpPHI 3a1a4

13 OBCEHEBHOM KU3HHU,
[IPEAIIOJIAararoUX UCII0JIb30BaHue
MaCCHUBOB.

Pa3pabaTbiBaTh U OTIAKUBATH

POrpaMMBbl, PEAIU3YIOIIHNE TUITOBHIE
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yIOBJIETBOPSIOIIUX 3aJaHHOMY
yCJ0BUIO). JINHEHHBIN MOUCK
3aJIaHHOTO 3HAYCHUS B MACCHBE.
CopTupoBKa OJJHOMEPHOI'O MACCHUBA.
[IpocThie METOIBI COPTUPOBKHU
(MeToa Mmy3bIpbKa, METOJ] BEIOOPA,
COPTHPOBKA BCTaBKaMHu).

CopTUpOBKa CIUSHUEM.

bricTpasi copTUpOBKa MaccuBa
(amropurm QuickSort).

JIBOMYHBIN TOMCK B OTCOPTUPOBAHHOM
MacCHBe.

J[ByMepHbIE MaCCUBBI (MaTPHUIIbI).
AJTOPUTMBI 00paOOTKH JBYMEPHBIX
MAaCCHBOB: 3aI0JIHEHUE JBYMEPHOTO
YHCJIOBOTO MAacCHUBA MO 3a/IaHHBIM
MpaBuiIaM, MMOMCK JIEMEHTA

B IBYyMEPHOM MacCHBE,

BBIYHCIIEHHE MaKCUMyMa (MUHUMYMa)
U CyMMBI 3JICMEHTOB JIBYMEPHOTO
MacCHBa, IEPECTAaHOBKA CTPOK

U CTOJIOIIOB IBYMEPHOTO MacCHUBA.
Paspabomka npoecpamm 0151 peuterus
npocmulx 3a0a4 AHAIU3A OAHHBIX
(ouucmra oannvlx, knaccugpurayus,
AHAIU3 OMKIOHEHUN)

QITOPUTMBI 00PAOOTKH OJTHOMEPHBIX
U IByMEPHBIX MAaCCHBOB, Ha BEIOPAaHHOM
SI3BIKE TTPOTPAMMHUPOBAHHSL.
Paszpabamuleams npocpammol

0J151 peuteHUst nNPOCMbIX 3a0a4 AHAU3A
OAHHbIX.

IIpakmuueckue pabomuwi:

1. 3anonnenue maccusa.

2. Bviuucnenue 0600wénmnvix
Xapaxmepucmuk Maccusa (4uciosotl
noce008amenbHOCmu).

3. [louck MuHuUMAaIbHO20
(MaKcumManbHo20) nemMeHma 8 YUCi080M
maccuse.

4. Jlunetinolli NOUCK 3a0aHH020
BHaueHus 8 maccuse.

5. Ilpocmuie memoowvl copmuposku
Wmaccusa.

6. bvicmpas copmuposka maccusaa.

7. J[souunbiii nouck.

8. Obpabomxa mampuy.

9. Ananusz oanHwvix

Hroro no pazneny

44
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Pasznea 4. UndopmanmoHHbie TEXHOJIOTHH

4.1 (O0paboTKa TEKCTOBBIX 6 TexcToBbIl Mporeccop. Pa3pabatbiBaTh CTPYKTYPY JOKYMEHTA.
TTOKYMEHTOB PenaktupoBanue u (popmaTupOBaHHE. lcrionbs30BatTh CpeIcTBa AaBTOMAaTH3aLUN

[IpoBepka opdorpaduu u rpaMMaTUKUA.  [[IPU CO3AAHUM TOKYMEHTA.
CpencTBa noucka U aBTO3aMEHbI [IpuMeHATH paBuiia ITUTHPOBAHUS
B TEKCTOBOM ITPOLIECCOPE. WCTOYHUKOB M 0()OPMIICHHUSI
Mcnonb30BaHUE CTUIICH. OuoMorpad)ueCcKuX CChUIOK.
CTpyKTypHUpOBaHHBIE TEKCTOBBIE [[prHMMAaTh y4acTHE B KOJUIEKTUBHOM
NOKyMeHTbl. CHOCKH, OTJIaBJICHUE. paboTe HaJl JOKYMEHTOM.
KomnektuBHas pabota ¢ JOKyMEHTaMH.  [BBIMOTHATH HAOOP U MPOCTYIO BEPCTKY
NHCTpYMEHTBI PElEeH3UPOBAHUS MaTeMaTUYECKUX TEKCTOB.
B TEKCTOBBIX npoueccopax. O0naunsie  [[Ipakmuueckue padbomet:
cepBuchl. Jlenopas nepenucka. Pedepar. (1. Bépcmra ookymenmos
[IpaBuia MUTUPOBAHMS HICTOYHUKOB U C MamemMamuyecKumMu Gopmyiamu.
odopmiteHUs1 OMOIHOrpadQUIECKUX 2. Muozocmpanuunvie 00OKyMeHmbl.
ccputok. OdopmiieHne crnucka 3. Konnexmusnas paboma
nmuTeparypsl. Cmanoapmel c OOKyMeHmamu
OubIUOCPAPUYECKUX ONUCAHUL.
3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOU
TeKcTa. TeXHU4YecKue cpesicTBa BBOJIa
TekcTa. Crienuaniu3upoBaHHbIE CPEACTBA
pPEIaKTUPOBAHUS MATEMATUICCKUX
TEKCTOB

4.2 |Ananu3 1aHHBIX 8 AHanu3 gaHHbIX. OCHOBHBIE 3a/1a4n [[prBOAMTH MpUMEPHI 33/1a4 aHAIM3a

aHaJIn3a JaHHLIX: IPOTHO3UPOBAHHUC,
KJ'IaCCI/I(bI/IKaI_II/ISI, KJ1acTepu3anusi,

QHAJIM3 OTKJIOHCHUH.

JTAHHBIX.
[losicHATE Ha MpUMepax

[MOCJICA0BATCIIbHOCTL PCIICHUS 3aaa4
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ITocnenoBaTenbHOCTD peLIEHUs 3a1a4
aHaJM3a JaHHBIX: COOp MEPBUUHBIX
JaHHBIX, OYNCTKA U OLIEHKA KauecTBa
JTaHHBIX, BEIOOP /UM TIOCTPOCHHUE
MOJIeNH, TIpeoOpa3oBaHue JaHHBIX,
BU3YaJIM3allUsl JaHHBIX, UHTEPIPETaUs
pe3ynbTaToB. [IporpamMmmMHbIe cpenicTBa
U UHTEPHET-CEPBUCHI )11 00pabOTKU

U TIPEJICTaBIICHU JaHHBIX. bombme
JnaHHble. ManmHHOe 00y4YeHue.
Humennexmyanouwiii anaius OaHHbIX.
AHanu3 JaHHBIX ¢ TOMOILBIO
AJIEKTPOHHBIX Ta0yuL. Beruncnenue
CYMMBI, CPEHETO apU(PMETHUECKOTO,
HanOOJbIIEro (HAMMEHBLIET0) 3HAYEHUS
nuarna3oHa. Beruucienue

ko3 puLIIeHTa KOPPENSIIIUU ABYX PSIIOB
naHHbIX. [TocTpoenue cTonbyarsIx,
JTUHEWYATBIX U KPYTOBBIX AHATrPAMM.
[TocTpoenue rpa@ukoB HyHKIMIMA.
[TonGop nuHMM TpeHa, pelieHne 3a1a4
IPOTrHO3UPOBAHMUS.

HucneHHoe pelieHne ypaBHEHUN

C MOMOIIIBIO T0A00pa mapaMmeTpa.
OnTuMu3anus Kak NOUCK HAaWTYUIIero
pEeLIeHUs B 33JIaHHBIX YCIOBHSIX.
LeneBast pyHKIIMS, OTPAaHUYCHUS.
aHaJIM3a JaHHbIX.

Pemars npoctele 3a1aun ananusa
JAHHBIX C TOMOLIBIO JIEKTPOHHBIX

TaOIHUIL.

Hcnonp30BaTh COPTUPOBKY U (DUITHTPHI.

Hcnonp30BaTh CpeacTBa I€JI0BOM
rpaduKy 111 HATJISTHOTO
MIPE/ICTABJICHUS TAHHBIX.

Pemats nipocteie pacu€THbIE U
ONITUMH3AIMOHHBIC 331491 C TIOMOIIBIO
AJIEKTPOHHBIX TAOIHII.

Ilpakmuueckue padbomuoi:

1. Ananuz oannwvix ¢ nomowvio
91eKMPOHHBIX MAbaUY.

2. Haznsonoe npeocmasnenue
Pe3VIbmamos CmamucmuiecKou
0b6pabomku OaHHbIX 8 8UdE OUACPAMM
cpeocmeamu peoaKxmopa 31eKmpOHHbIX
maobauy.

3. Iloobop nunuu mpenoa,
NPOCHO3UPOBAHUE.

4. Yucnennoe peuwienue ypagHeHull

¢ noMowbio nodbopa napamempa.

5. Pewenue 3a0au onmumuzayuu

C NOMOWBIO INIeKMPOHHLIX MAOUY
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JlokanpHBIC U TJI00ATBHBI MUHUMYMBI
neneBor pyHkiuu. Pemenue 3amau
ONTUMHM3AIMH C TTOMOIILIO
DIICKTPOHHBIX TaOJIHIY

Wtoro no pazneny 14
Pe3epBHOE Bpemst 14
OBILIEE KOJIMYECTBO 136
YACOB I10 ITPOTPAMME
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11 KIIACC

No
/o

Haumenosaunue
pa3nenoB U TEM
y4eOHOro IIpemeTa

KomuuecTBo
YacoB

[IporpammHoe conepxkanue

OCHOBHBIE BUJIBI IEATEIHHOCTH
00yJarommxcs

Paszned 1. Teoperuyeckue 0CHOBBI HH(POPMATHKH

1.1

Nudopmarus
1 MH(OpPMAIMOHHbIE
[TPOLIECCHI

10

Teoperndeckne NOAXO0bI K OLIEHKE
KOJIM4eCcTBa HHPOPMAIIHIH.

3aKOH aJIUTUBHOCTH UH(GOPMAIIUH.
®opmyna Xaptiu. Uapopmanus u
BeposITHOCTh. Dopmyiia [IlenHoHa.
AJITCOPUTMBI CHKATHUS JAHHBIX.

Anroput™ RLE. Anropurm Xaggdmana.

Anroput™ LZW. Anroputmsl cxaTus
TTAaHHBIX

C MOTEPSIMU. Y MEHBILIEHUE TITyOUHBI
KoAupoBaHUs 1BeTa. OCHOBHBIE UAEU
anroputmoB cxkatus JPEG, MP3.
CkopocTh nepenadn JaHHbIX.
3aBUCUMOCTh BPEMEHU TEpelaun

oT UHGOPMAIIMOHHOTO 00BEMA JJAHHBIX
U XapaKTEepUCTUK KaHaJla CBS3H.
[TprurHBI BOSHUKHOBEHUS OIIHNOOK
npu repenaye naHHbIX. Konpl,
MO3BOJISIONIME OOHAPYKUBATh U
MCIIPABIISATH OIIMOKH, BOSHUKAIOLIHIE
Mpu nepeade naHHbIX. PaccrosHue

Xsmmunra. KogupoBanue

XapakTepu30BaTh Pa3INYHbIE
TEOPETUYECKHUE MOIXO/bI K OLICHKE
KOJIMYECTBA HH(POPMALIMH.

OnuceIBaTh U3y4aeMbI€ allTOPUTMBbI
CKaTHuA JIaHHBIX, CPABHUBATh
pe3ynbTaThl UX PaOOTHI.

Pemiats 3a/1aun Ha onpeieieHUe
BPEMEHHM MEepeIaun JaHHBIX M0 KaHAIy
CBSI3U C U3BECTHBIMU XaPAKTEPUCTUKAMU.
[ToSCHATH PUHILIUIIBI OOHAPYKEHUS

Y UCTIIPABJICHHS OLTMOOK MU repeaaye
TTAHHBIX C TTIOMOIIIBIO
MOMEXOYCTOWYMBBIX KOJIOB.

[TosICHATH 3HAUEHWE TIOHATUI
«CUCTEMaY, «TIOJICUCTEMAY,
«CUCTEMHBIN D PEeKT?,
«yTIpaBJICHUEY; 3HAUCHHE 00paTHOMN
CBSI3U JIJISl JOCTHKEHUS 1IN
yIIpaBJICHUS.

IIpaxmuueckue padomut:

1. Corcamue 0aHHbIX ¢ NOMOUWDBIO

aneopumma RLE.
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¢ noBTopeHueM o6uToB. Koibl
X3MMHHTA.

CuctemMbl. KOMIIOHEHTBI CUCTEMBI U UX
B3aumoeiicTBue. CucteMHbIN 3P heKT.
YrpaBieHue kak HHGOPMAIIMOHHbBIN
npoiiecc. OOpaTHast CBSI3b

2. Corcamue OaHHbIX C NOMOUBIO
aneopumma Xagpmana.
3. Corcamue 0anuwix ¢ nomepsmu

(ancopummer JPEG, MP3).

4. Ilomexoycmoiiuugvie KoObl

1.2

MoenupoBaHue

Mopaenu u moaenupoBanue. Llenb
MOJEIUPOBaHUA. AJIEKBATHOCTD
MOJIETN MOJICTIUPYEMOMY OOBEKTY WIIH
poLeccy, eI MOACIUPOBAHUS.
dopManuzanus NpUKIAIHbIX 3a/1a4.
[IpencraBiieHne pe3ynbTaToOB
MOJICIUPOBAHUS B BUJIE, YIOOHOM

1Sl BOCHIPUSATHSI YEJIOBEKOM.
['padrueckoe mpeacTaBICHUE TaHHBIX
(cxembl, TaOIUILIBI, TPAPUKH).

['padb1. OcHOBHBIC TOHATHSA. Brmbl
rpados. Onucanue rpad)oB ¢ IOMOUIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpPHII,
CIIUCKOB CMEKHOCTH. Pelienue
AITOPUTMUYECKHUX 3aJ1a4, CBSI3aHHbBIX
¢ aHaim3oM rpadoB (IOCTPOCHHE
ONTUMAJILHOTO IyTH MEX]TY
BepIrHamMu rpada, onpeeacHue
KOJINYECTBA PA3IMYHBIX TTyTEH MEXKITY
BEPILIMHAMU OPUEHTHUPOBAHHOTO
aIUKIINYECKOro rpada).

/lepeBbsi. bunapHoe nepeso. JlepeBbs

Onpenensarb MOHSATUS «MOJIETIbY,
«MOJICTTUPOBAHUE).
Kiaccuduimposarb Moenu

MO0 33JaHHOMY OCHOBaHHUIO.
Onpenensars 1eab MOACTUPOBAHUS

B KOHKPETHOM CIIyJae.

[[puMeHATH aNTOPUTMBI HAXOXKJICHUS
KpaT4anllvX IyTed MEXy BEpIIMHAMHU
OpUEHTHUPOBAHHOTO Tpada.
[[puMeHATH anTOPUTMBI ONIPEICTICHUS
KOJIMYECTBA PA3IMYHBIX MTyTEH MEXITY
BEPIIMHAMHU OPUEHTUPOBAHHOTO
AIUKJIMYEeCKOro rpada.

[[puBOANTH MPUMEPHI UCTIOTH30BAHUS
NIepeBhEB U TpadoOB MPU OMHCAHUH
00BEKTOB U MPOIIECCOB OKPYKAIOIIETO
MUpAa.

CtpouTh nepeBo nepedbopa BapUaHTOB.
XapakTepu3oBaTh UTPY KaK MOJIEIb
HEKOTOPOU CUTyaLNH.

JlaBaTh ompeeIeHUE BHIUTPHIIITHON

CTpATETHH.
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noncka. Criocoosl 00x0/1a nepena.
[IpencraBnenue apudMeTHUIECKUX
BBIPAKEHUU B BUJIE JEPEBA.
JMCKpeTHBIE UTPHI IBYX UTPOKOB

¢ mostHOM uHbpopmarmei. [Tocrpoenue
nepeBa nepedopa BapuaHTOB, ONMCAHUE
CTpaTeTuu Urphl B TaOIUYHON Popme.
BBIUTPBINIHBIE U IPOUTPHILIHBIC
MO3UIMU. BBIUTPBILIHBIE CTPATErUH.

CpencTBa UCKYCCTBEHHOT'O MHTEJUICKTA.

CepBHrCHI MAIIMHHOTO TIEPEBOIA U
pacro3HaBaHKs YCTHOM PEYMU.
KOrHMTHBHBIE CEPBUCHI.

W nentudukaims 1 mouck
M300paKEHUM, pacrio3HaBaHUE JIUII.
Camoo0y4aroniuecsi CHCTEMBI.

M CKyCCTBEHHBIN UHTEJUIEKT

B KOMITBIOTEPHBIX UTPax.

M cronp30BaHue METOI0B
MCKYCCTBEHHOT'O MHTEJIJICKTa

B 00y4aloIIUX CUCTEMAX.
cnonbp3oBanue METOIOB
MCKYCCTBEHHOT'O MHTEIJICKTa

B poOoTOTEeXHUKE. IHTEepHET Belei.
[lepcnieKTUBBI pa3BUTHS
KOMITBIOTEPHBIX HHTEJUIEKTYaJIbHBIX
cucteM. HelipoHHbIE ceTn

OnuchIBaTh BHIMTPHIIIHYIO CTPATETHIO
B 3aJIAHHOW UTPOBOW CUTYaIUU

B (popMe niepeBa wiM B TaOJIMUHON
dbopme.

[10sICHATD MOHATUSA «UCKYCCTBEHHBIN
WHTEIIEKT», «MAIlIMHHOE 00Y4YEHUE).
[IpuBOAUTH MpUMEpHI 337124,
periaeMbIX ¢ TOMOIIBIO
MCKYCCTBEHHOT'O UHTEJUICKTA.
IIpaxmuueckue padomul:

1. Ilouck sviuepvlunou cmpamezuu

6 uepe ¢ NoaHOU UHGopmayuell.

2. Cpedcmea uckyccmeenHo2o
uHmes1eKkma

Hroro no pazneny

18
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Pa3znes 2. AIrOpuT™MbI M IPOrPaMMHPOBAaHHE

2.1 [DnemeHTHI TEOpUU 6 dopmanuzanus MOHATUS aJrOpUTMa. [10SICHATD MOHATUSA «BBIYUCIUTEIbHBIN
QITOPUTMOB Mamuna TeropuHra Kaxk MIPOLIECCH, «CITOKHOCTh AIITOPUTMAy,

YHUBEpCaIbHasi MOJEIb BEIUUCICHUN.  [«3((DEKTUBHOCTH aIrOpPUTMay.
Tesuc Yépua-TrropuHra. [TpuBoUTE pUMEPHI AP HEKTUBHBIX
Mawuna Ilocma. QITOPUTMOB.
Hopmanvuvle aneopugpmor Mapxosa. CocTaBIsATh IPOrpaMMBl JIJISl MAIIUHBI
Aneopummuyecku Hepaspeuwiumole TrropuHra.
3a0auu. 3a0aua ocmanosa. Hcnonvzoeams HOpMaALbHbLE
Hegozmooicnocms asmomamuueckou aneopugpmer Maprosa.
omaaoxku npoecpavim. /aBaTh OLIEHKY CJIOKHOCTHU U3BECTHBIX
OneHka CII0)KHOCTH BBIYMCIICHHUM. AJITOPUTMOB.
BpeMﬂ pa60TI>I 1 00BEM HCHOHLByeMOﬁ Hpakmuqe(y(uepaﬁombl:
[MaMATH, UX 3aBUCMMOCTB OT pasMepa 1. Cocmasnenue npocmou npocpammoi
MCXOJHBIX JaHHbIX. OLeHKa o151 mawunsl Toropunea
ACUMIITOTHYECKOU CIIOKHOCTHU
aITOPUTMOB. AJITOPUTMBI
[TOJIMHOMHUAJIBHOM CJIOKHOCTH.
[lepebopHbie anropuTmsl. [Ipumepsl
Pa3IMYHBIX AJITOPUTMOB PELICHUS
OIHOM 3aJ1a4M, KOTOPbIE UMEIOT
PA3TUYHYIO CII0KHOCTh

2.2 |AIropuUTMBI 28 [TorCK MPOCTHIX YKCEN B 3aJaHHOM lcIi0/1630BaTh aIrOPUTM «PEIIETO

1 CTPYKTYPbI JJaHHBIX

Tana3oHe ¢ TOMOIIBIO alTOPUTMa
«petreto DparocheHay.
MHoropa3psaHbIe IeNIbIe YUCIa,

3a/1a4M IJTMHHOW apu(METHKH.

OpatocheHay s MOUCKa MPOCTHIX
YHCeN B 33JJaHHOM JTMaTia30He.
[TosICHATH IPUHIIMUIIBI 00PAOOTKH

MHOT'OPAa3psAAHBIX LEJIbIX YUCCIT
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CnoBapu (acconMaTUBHBIE MACCUBBHI,
OTOOpaXKeHus ). XII-Ta0THIbI.
[locTpoenue angpaBUTHO-4aCTOTHOTO
CJIOBAps JUIs 3aJJaHHOTO TEKCTa.
Ananuz mexcma Ha ecmecmeeHHOM
s1361Ke. Boioenenue
nocnedosamenvHocmel no wadioHy.
\PezynapHule svipadicenus. Yacmommulil
aHanus.

Crexu. AHAIIU3 TPaBUIILHOCTH
CKOOOYHOTO BhIpaKeHUs. Brraucienue
apu(PMETHICCKOTO BBIPAKCHUS,
3alIMCaHHOTO B TOCT(HUKCHOM hopme.
Ouepenu. Mcnonp3oBanue ouepean
TSl BpEMEHHOTO XpaHEHUS JaHHbBIX.
Cesasnvie cnucku. Peanuzayus cmexa u
ouepeou ¢ NOMOUBIO CEA3HBIX CHUCKOS.
AnroputMmbl Ha rpadax. [Toctpoenue
MHUHHAMAJIbHOTO OCTOBHOTO JIepeBa
B3BEIIICHHOTO CBS3HOTO
HEOPUEHTUPOBAHHOTO Tpada.

06x00 epacgha 6 enyouny. O6x00 epaga
6 wupury. KonmaecTBo pa3inuHbIX
MyTeH MKy BEPIIHHAMMU
OpPUEHTHPOBAHHOTO AITMKINICCKOTO
rpada. Anroputm JleHKCTpHI.
Aneopumm @Pnoiioa-Yopwanna.

U peajn30BbIBATH COOTBETCTBYIOIINE
QITOPUTMBI Ha SI3bIKE
POrpaMMHUPOBAHMS.

[IpuMeHATH crioBapu (acCOIMaTHBHBIC
MaCCHBBI, OTOOpa)KE€HUs1) B 3a/1a4ax
00pabOTKM TaHHBIX.

BBINOIHATE IPOCTON aHAIA3 TEKCTA
Ha €CTECTBEHHOM S3bIKE, B TOM YHCIIC
C UCTIOJIb30BAaHUEM PETYJIIPHBIX
BBIPAYKCHUM.

[TosSICHATD IPUHITUTIBEI pA0OTHI CTEKA
W OYepe/I, UCII0JIb30BATh CTEKU

U OUepe/Iu VISl peIieHus
QITOPUTMHYCCKUX 3a/1a4.
Peanu3oBbIBaThH U UCIIOIH30BATH
BOMYHbBIC (OMHAPHBIE) IEPEBbS

U Tpadbl A1 pelIeHus 3a1a4
00pabOTKH JTaHHBIX.

lcronp30BaTh TUHAMUYECKOE
POrpaMMHUPOBAHHE

TUTSI BBIYMCITICHUST PEKYPCHUBHBIX
GbyHKUIMN, TOACYETa KOTUYECTBa
BapUAHTOB M PEIICHUS 3a/1a4
ONITHMH3AIINH.

IIpakmuueckue padbomuoi:

1. Ilouck npocmwix yucen 8 3a0aHHOM
ouanaszome.
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JlepeBbs. Peanmu3zanus nepesa

C IOMOIIIBIO CCBIJIOUHBIX CTPYKTYP.
J[BonuHbIe (OMHAPHBIC) EPEBbSI.
[TocTpoenue aepesa st 3aIaHHOTO
apu(PMETHIECKOTO BBIPAKEHUS.
PexkypcuBHbIE alropuT™Mbl 00X0/1a
nepea. Mcnosib30BaHue CTEKA U
ouepeau iyt 00Xo0/1a JepeBa.
J/[MHaMU4eCcKoe MpOorpaMMUPOBAHUE
KaK METOJ PEUICHHUS 33/1a4 C
COXpPaHEHHEM ITPOMEKYTOUYHBIX
PE3yJIbTATOB. 3a/1a4M, PEIIAEMBIE C
MOMOIUIBIO IMHAMUYECKOTO
MPOrPaMMUPOBAHUS: BBIUHUCICHHUE
PEKYPCUBHBIX (PYHKIIUM, MOJCUET
KOJINYECTBAa BAPUAHTOB, 3a1a4H
ONTUMU3AIUU

2. Peanuzayus eviuucienutl

C MHO20PA3PAOHBIMU YUCTIAMU.

3. Ilocmpoenue angpasumno-
YACMOMHO20 C08aAPsL OJisl 3A0AHHO20
mexkcma.

4. Ananuz mexcma Ha ecmecmeeHHOM
s13b1Ke.

5. Buiyucnenue apugpmemuueckoco
BLIPAIHCEHUSA, 3ANUCAHHO20

6 nocm@uxcHou ghopme.

6. Hcnonvzosanue ouepeou.

7. Hcnonvzosanue depesves

0J151 BLIYUCTCHUS. APUPDMEMUYECKUX
BLLPANCEHUII.

8. Bviuucnenue Onunvl Kpamuaiiuie2co
nymu mexcoy epuuHamu epagha
(aneopumm Jletikcmpol).

9. Bviuucnenue pexypCcugHuix )yHKyull
C NOMOWbIO OUHAMUYECKO20
npocPaAMMUPOBAHUSL.

10. Iloocuém xonuuecmesa eapuanmos
C NOMOWbIO OUHAMUYECKO20
npocPaAMMUPOBAHUSL.

11. Pewenue 3a0au onmumuzayuu

C NOMOWbIO OUHAMUYLECKO20

NpOCPAMMUPOBAHUSL
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2.3 |OcHOBBI OOBEKTHO- 16 [Tousite 00 0OBEKTHO- [ToSICHATH OCHOBHBIE TPUHIIUTIBI
OpPUEHTHUPOBAHHOTO OpPUEHTHPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
POrpaMMHUPOBAHMUS nporpaMmmMupoBaHuu. OOBEKTHI U TPOTrPaMMHUPOBAHHSI.

kjaccbl. CBOMCTBA M METO/IbI OOBEKTOB. [[IpOCKTHPOBATh M MCIIOJIH30BAThH
OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3.  [[IPOCTHIC KIACChI 0OBEKTOB.
Pa3paboTka rmporpamm Ha OCHOBE [IpoekTHpOBaTh HEPAPXHUH KIACCOB
00BEKTHO-OPUEHTUPOBAHHOTO MOJX0/IA. |IJIS OITUCAHUS IIPSAMETHOM
Wukancynsiys, Hacae0BaHue, 00JacTu.
MOJIUMOPHHU3M. Pa3pabaTeiBaTh MpOrpaMMBI
Cpenpl ObICTpOH pa3pabOTKU ¢ rpaduueckum uHTEpPecom.
rporpamm. [IpoextupoBanue 3y4yaTh BTOPOW S3BIK
uHTep(derica moab30BaTENS. POrpaMMHUPOBAHMUS
HMcronb30BaHue TOTOBBIX yIpaBiseMblX [[Ipakmuueckue paoomeut:
DIIEMEHTOB JIJIs1 TOCTPOCHUS 1. Ucnonvzosanue comoguvix kiaccos
uHTEpQeiica. 6 npoecpamme.
O0630p SA3BIKOB IPOTrPAMMHUPOBAHHUS. 2. Paspabomxa npocmoti npocpammoi
[TonsiTHE O MapaguTrMax C UCNONIL30BAHUEM KIACCOS.
[MPOrpaMMUPOBaHUsL. M3y uenue 3. Paspabomka xknacca,
B8MOPO20 A3bIKA NPOSPAMMUPOBAHUS LUCNONIL3YIOWe20 UHKANCYTIAYUIO.
4. Pazpabomka uepapxuu K1accos.
5. Paspabomxa npozcpammol
c epaghuueckum unmepgheticom
Wroro no pazneny 50

Paznen 3. UndopManmoHHbIE TEXHOJOTUH

3.1

KoMnbsrorepHo-
MaTeMaTH4YECKOE

MOJCIUPOBAHHUC

8

DTanbl KOMIOBIOTEPHO-
MaTeMaTHYECKOT0 MOJIEINPOBAHHUS:
OCTaHOBKA 3aJauu, pa3paboTka

BBI)IG.HSITB 9TaIllbl KOMIIBIOTCPHO-
MAaTCMATUYICCKOI'O MOJCIIMPOBAHUA

1 pCaIM30BbIBATH UX C ITIOMOIIbBIO
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MOJEIH, TECTUPOBAHUE MOJIETIH,
KOMITbFOTCPHBIN

DKCIIEPUMEHT, aHAJIN3 PE3YJIbTATOB
MO/JICITUPOBAHUA.

JIuckpeTn3anus Ipu MaTeEMaTHYECKOM
MOJETUPOBAHUU HENIPEPBIBHBIX
rpoueccoB. MoaenupoBanue
NBUXKEHHS. MoaenupoBaHue
OMOJIOTMYECKUX CHUCTEM.
MartemMaTH4ecKre MOJIEIIN

B SKOHOMUKE. BrluncnurenbHbie
PKCIIEPUMEHTHI C MOJICIISIMU.
Komnsromepnoe mooenuposanue
cucmem ynpaeieHus.

OO6paboTKa pe3yIbTaToB
pKciepuMeHTa. MeTo HAMMEHbBIINX
KBaJIpaTtoB. OLEHKA YHCIOBBIX
MapaMeTpOB MOJIETUPYEMBIX 00OBEKTOB
1 npoieccoB. Boccranopienne
3aBUCHUMOCTEU MO pe3yJIbTaTam
PKCIIEPHUMEHTA.

BeposaTtHocTHbIE MOEIU. METOIBI
Momnte-Kapio. UMuranimonHoe
MoaenupoBanue. CUCTEMBI MaCCOBOTO
00CTy>KUBaHUS

IPOrPAaMMHOTO OOECTICYCHUSI.
[TosicHATH HEOOXOAMMOCTD U CYIITHOCTD
TVCKPETHU3AINH TP PEIICHUN
BBIUMCIIUTEIHHBIX 33724 C TIOMOIIBIO
KOMIIBIOTEPOB.

M crionp30BaTh MMUTAITMOHHOE
MOJICJTUPOBAHKUE, B TOM YHCJIC HA
OCHOBE BEPOSITHOCTHBIX MOJIETICH.
OOpabaThIBaTh Pe3yJIbTATHI
HKCIICPUMEHTA.

Ipakmuueckue pabomut:

1. Mooenuposanue ogusicerus.

2. Mooenuposanue buonocuueckux
cucmem.

3. Umumayuonnoe mooenuposaue

c nomowvio memooa Moume-Kapio.
4. Obpabomka pe3yibmamos
bKCnepumeHma
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3.2

bas3nel faHHBIX

10

Tabnuunble (pensuoHHbIe) 0a3bl
naHHbIX. Tabmuia - mpeacTaBaeHue
CBeJIcHUH 00 OJTHOTUITHBIX 00BEKTaX.
[Tose, 3anuce. Kirou Tabmumel. Padbora
C TOTOBOM 0a30ii JaHHBIX. 3aMOJHEHUE
0a3bl naHHbBIX. [Tonck, cOopTHPOBKA U
buIbTpanys TaHHBIX. 3aIPOCHI

Ha BEIOOPKY JTaHHBIX. 3aIIPOCHI

C mapaMeTpaMu. Beraucisiembie mostst
B 3ampocax.

MHorotabanyHble 0a35l JaHHBIX.
Turbl cBsI3el MEXy TaOIUIIaMU.
Buemnauii kirod. LlemocTHOCTh 60a3bl
NaHHBIX. 3aPOCHl K MHOTOTAOJINYHBIM
0a3zaM JaHHBIX.

OcHoBHble NPUHYUNBL HOPMATU3AYUU
0a3 oaunvix. A3vIK ynpaesneHus
oannwvimu SQL. Cozoanue npocmoix
sanpocos Ha azvike SQL Ha evibopKy
OAHHBIX U3 OOHOU MAOIULDL.
Hepenayuonnvie 6azvl OAHHBIX.
Dxcnepmuvie cucmemol

XapakTepu3oBaTh 0a3y JaHHBIX KaK
MOJIeJTh PEAMETHOM 001acTH.
[IpoekTHpOBaTh MHOTOTAOIUYHYIO 0a3y
TTaHHBIX.

OCyIIeCTBIATh BBOJ M PEAAKTHPOBAHUE
TTaHHBIX.

Ocy1ecTBIATh COPTUPOBKY, TOUCK

U BbIOOD TaHHBIX B TOTOBOM 0ase
TTaHHBIX.

DopMHUpOBaTH 3aIIPOCHI HAa TTOUCK
TAaHHBIX B CPEJIC CHCTEMBI YIIPABIICHHUS
0a3zaMu JaHHBIX.

YpaBiisiTh 02301 JaHHBIX

C TIOMOIITEIO TPOCTHIX 3aMPOCOB

Ha s3bIKe SQL.

[TosicHATH 00JIACTH PUMEHEHHUS,
JTOCTOMHCTBA U HEJOCTATKH
HEPEeTSIIUOHHBIX 0a3 JTaHHBIX

B CPABHCHHH C PEIISIIUOHHBIMHU.
IIpakmuueckue pabomol:

1. Paboma c comoeoti 6a30ii OaHHbBIX.
2. Pazpabomka muocomabauunoti 6aswvi
OaHHDIX.

3. 3anpocwl k MHO2OMAabAUYHOU Oa3e
OaHHDIX.

4. Vnpasnenue 0aHHbIMU ¢ NOMOUWBIO

s13vixa SQL
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3.3 BebO-caiiTel 14 Nutepuer-npuiioxkenus. [lonstue o [[OSICHATH TPUHIIUIIBI TEXHOJIOTUU
CEPBEPHOM U KIIMEHTCKOU YaCTAX CalTa. [KKJIUCHT - CepBEP» Ha IMPUMEPE
TexHoI0Tusl «KIUEHT - cepBep», e B3aMMOJIeCTBUS Opay3epa
JTOCTOMHCTBA U HEJOCTATKU. OCHOBBI u BeO-cepBepa. Co3maBaTh NPOCTHIE
s3pika HTML 1 kackaaHbIX TabmuIl BeO-CTpaHUIIbI, UCTIONB3YS A3BIK
cruneit (CSS). CuieHapun Ha SI3bIKE pasmetku HTML, kackaHbie TaOIUITBI
JavaScript. ®opmbl Ha BeO-cTpaHHMIIE. CTHWJIEH U CLICHAPUU HA SI3BIKE
Pa3menienne Be6-caiiToB. Yciyra JavaScript. OnuceIBaTh TEXHOJIOTHIO
XOCTHUHTA. 3arpy3ka ¢aijioB Ha CalT pa3MeIIeHUs CauToB B ceTh MHTEepHET.
IIpakmuueckue pabomut:
1. Cozoanue mexcmosou
6eO-cmpaHuybl.
2. Cozoanue edo-cmpanuybl,
srIIOYAIOU el MYTbMUMEOULIHbLE
00BeKmbl (PUCYHKU, 36YKOBbLE OAHHbIE,
610€0).
3. Ogopmnenue cmpanuysbl ¢ NOMOUWBIO
KACKAOHbIX mabuy cmuiell.
4. Hcnonv3oeanue cyenapues Ha A3biKe
JavaScript
3.4 [KommbroTepHas 8 BBo1 n300pakeHnil ¢ UCIIONBb30BaHUEM  [BBITTOTHATH OOITYIO KOPPEKITHIO
rpaduka Pa3TUYHBIX ITUGPOBBIX YCTPOMCTB U (QPOBBIX U300PAKECHHIM.

(mdpoBbIX oToANTIapaToOB U
MHUKPOCKOIIOB, BUIEOKaMep, CKAaHEPOB
U APYTUX YCTPOMUCTB).

['paduueckuii pegaxtop. Pa3pemenue.

Kanpuposanue. Mcnpasinenne

[[puMeHATh UHCTPYMEHTHI
rpaduuecKoro peaaKkTopa K OTACIbHBIM
00J1aCTSIM N300paKEeHHUS.

CTpouTh MHOTOCIIOWHBIE N300paKeHUS

C HUCITIOJIBb30BAHHUECM MACOK, TOTOBUTDH

49




IMCPCIICKTHUBEI. FI/ICTOFpaMMa.

Koppekuus ypoBHEHN, KOPPEKLIKS 1IBETA.

OObecBeunBaHNE IBETHBIX
nzoopaxenuii. Peryms. Pabora

¢ obmactsamu. OUIBTPEI.
MHorocnoiHble H300paKeHHS.
TexkcToBeie cion. Macka cnos.
Kanainbl. CoxpaneHue BbIAEIEHHON
obnactu. [loaroToBKa MILTIOCTpAITHIT
1U1s1 BeO-CaliTOB. AHUMUPOBAHHbBIC
U300paKeHUS.

Bexkropnas rpaguka. [[puMUTHBBL.
N3menenne nopsiaka 3JIEMEHTOB.
BripaBHUBaHME, pacnpeneieHue.
I'pynmuposka. Kpussie. @opmatsl
BEKTOPHBIX PUCYHKOB. Mcrionb30BaHue
KOHTYpOB. BekTopusanus pacTpoBbIX
U300paKEHUH.

[IpuHUMIIBI TOCTPOCHUS U
pEIaKTUPOBAHUS TPEXMEPHBIX
mozenei. CeTouHble MOAECIIH.
Marepuansl. MogenupoBanue
HMCTOYHHUKOB OcCBelIeHus. Kamepsl.
ApnutuBabie TexHomoruu (3D-
npuHTepsbl). [loHATHE O BUPTYaIbHOM
pPEaIbHOCTU U JOTIOJIHEHHOM
peanbHOCTH

WLTIOCTPAIAH JUTS Pa3MEICHHS
Ha BeO-caliTax, co3/1aBaTh
AaHUMHUPOBAHHBIC N300PAKCHHSI.
CoznmaBaTh BEKTOPHBIC H300PaKEHUS

C TIOMOIIBIO0 PEAAKTOPa BEKTOPHOMN
rpaduKy WM HTHCTPYMEHTOB
TEKCTOBOTO MpoIieccopa.
Ilpakmuueckue pabomuwi:

1. Obpabomxa yugposwvix
gdomoepaghuii (kadpuposanue,
ucnpasienue nepcneKmueol, KoppexKyus
YPO8Hell, KoppeKyus yeema,).

2. Pemyww yupposvix hpomoepadghuii.
3. Mnoeocnotinvie uzobpasicerus.

4. AnumuposarHvle u300paAAHCEHUSL.

5. Bexmopnuas epaghuxa
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3.5 [3D-monenupoBanue

[[pyHLMIBI TIOCTPOEHUS U
pPEIAKTUPOBAHUS TPEXMEPHBIX
Mozenen. CeTouHbIE MOAEIH.
Marepuansl. MoaennpoBanue
MCTOYHUKOB ocBenieHus. Kamepsi.
AnnutrBHBIE TexHoJoruu (3D-
PUHTEPHI).

[loHATHE O BUPTYaJbHOW PEATLHOCTHU
1 JOTIOJIHEHHOW peaibHOCTU

[TOSCHATH MPUHLIUIBI TOCTPOCHUS
TPEXMEPHBIX MOJETICH.

BBINOIHATH ONEepalviu Mo MOCTPOEHUIO
U PeAAKTUPOBAHUIO TPEXMEPHBIX
MOJENEN.

Pa3zMemars Ha BUPTyaIbHOM CLIEHE
MCTOYHUKH OCBEIICHUS U KaMEpHI.
[[prBOIUTH MPUMEPHI UCTIOIB30BAHUS
TEXHOJIOTUN BUPTYIbHOU

Y TOITOJTHEHHOW pEeaylbHOCTH.
Ipakmuueckue padbomut:

1. Co3z0anue npocmulx mpéxmepHuix
mooeneti.

2. Cemounbie mooenu.

3. Penoepune

HToro no pasaeny 48
Pe3epBHOE Bpems 20
OBUIEE KOJIMYECTBO 136
YACOB I10 ITPOI'PAMME
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