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OenepanpHas pabouas mnporpamMma mno ydeOHomy mnpeamety «MHpopmaTrka
(yrmyOnéHHbIN ypoBeHb) (mpenMeTHas obnacts «Matemaruka u undopmarukay) (ganee
COOTBETCTBEHHO — TMporpaMma Mo uHpoOpMaTtuke, HHPOpMATHKA) BKIIOYACT
MOSICHUTENBHYIO 3aIIUCKY, COJIEp KaHUe 00yUYEHUs, TUIAHUPYEMbIE€ PE3YJIbTaThl OCBOCHHUS
pOrpamMmbl 1o HHGOPMATHKE, TEMATUYECKOE IJIAHUPOBAHUE

Conepxanue oOOy4YeHHUs PACKpbhIBA€T COJEPKATENIbHBIC JIMHUU, KOTOpbIC
npeajaratores JUisl 00s3aTeIbHOIO W3Y4YEHHUs B KaXJIOM KJIACCE HA YPOBHE CPEIHErO
obmero oopa3oBaHusl.

[Inanupyemble pe3yiabTaThl OCBOEHUS MPOrpaMMbl MO MHPOPMATHUKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIE PE3YyJbTaThl 3a BECh IMEpUOa OOy4YeHHS Ha YpOBHE
cpeaHero oo1ero o0pa3oBaHus, a TaKkKe MPEeIMETHBIE JOCTIXKEHUS 00yJaroerocs: 3a
KaXJIbIH T0J1 00yUeHUS.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no wunHdopmatuke (YriyOn€HHBIA YPOBEHb) Ha YPOBHE CPEIHETO
ob1iero obpazoBaHusl pazpaboTaHa HA OCHOBE TPeOOBaHMU K pe3yJibTaTaM OCBOCHUS
OCHOBHOM  00pa30BaTelIbHOM  MpOrpaMMbl  CPEAHET0  OO0IIero  oOpa3oBaHWA,
npeacrasieHHbix B ®I'OC COO, a Takxke @QenepanbHoil paboyell MNporpaMmbl
BOCITUTAHUS.

[Iporpamma no uHpopMaTuke AAET MPEACTABICHHE O IENIX, OOIIel CTpaTeruu
00y4eHHs, BOCIIUTAHUA U PaA3BUTHUS OOY4YaIOIIMXCSA CPECTBAMHU y4eOHOIro MpenMera
«ndopmarrka» Ha yriiyOJIEHHOM YpPOBHE, YCTAaHABIMUBACT 00s3aTEIbHOE MPEAMETHOE
coliepaHue, NpeycCMaTpUBAET €ro CTPYKTYPUPOBAHKE O pa3fenaM M TeMaM Kypca,
onpezesnsieT paclpeseieHle ero mo kiaccaM (rojaM HU3y4eHHs), NaéT NpUMEpHOe
pacnpesenieHre yueOHbIX 4acoB [0 TEMaTHYECKUM pa3JiesiaM Kypca M peKOMEHIYyEeMYIO
(mMpUMepHy10) MOCIAEAOBATENBHOCTh WX H3YYEHUA C YYETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOTo Mpoliecca, BO3PaCTHBIX OCOOEHHOCTEH
00yYaroIMXcs.

[Iporpamma 1o uH(OpMaTUKE OMNpeAesieT KOJUYECTBEHHbIE M KaueCTBEHHbIE
XapaKTEPUCTHKU YU4EOHOTO MaTepuaia Jisi KaXI0ro ToJa U3y4YeHHs, B TOM YUCJe IS
COZIEpKATENIBHOTO HAMOJHEHUSI PA3HOTO BHUIa KOHTPOJIS (MPOMEXKYTOUHOW aTTeCTalluu
00ydJaronmmxcsi, BCEPOCCHUMCKUX TPOBEPOUYHBIX PAOOT, TOCYAapPCTBEHHOW HMTOTOBOU
arrectauuu). [IporpaMma mo wuH(OpMAaTHUKE SBISETCS OCHOBOM  JJIsi COCTaBJICHUS
aBTOPCKUX Y4YE€OHBIX MporpaMM M Y4eOHHUKOB, IMOYPOYHOIO IUTAHUPOBAHUS Kypca
YUHUTEJIEM.

Nudopmatuka B cpeaHem oOmeM o0O0pa3oBaHUU  OTPAXKAET:  CYUIHOCTb
MH(GOPMATUKU KaK HAYYHON AMCHUILUIMHBI, H3y4aroniel 3aKOHOMEPHOCTH

IIPOTCKAaHUA N BO3MOXHOCTHU aBTOMAaTUu3alnn I/IH(bOpMaI_II/IOHHBIX IMpoueccCcoB
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B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIEC 00JIaCTH MPUMEHEHHSI UH(POPMATUKH, TIPEK/IE BCETO MHPOPMAIIHOHHBIE
TEXHOJIOTHH, YIIPABJICHUE U COLIMATBHYIO cepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep  MHQOPMATUKM M HMHQOPMAIIMOHHON
NESATEIBHOCTH.

Kypc wunpopmaTuku 1151 ypoBHSL cpeaHero oOmiero oOpa3oBaHMs SIBISETCS
3aBEpIIAIONIMM 3TallOM HEMPEPHIBHOM TMOATOTOBKM OOydYaromMXcsi B  00JacTH
uHGOPMATUKU U UHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, ONMUpaeTcs Ha
coJiepskaHue Kypca MH(POPMATHUKU YPOBHS OCHOBHOIO OOIIETr0 OOpa3oBaHUS M OIBIT
NOCTOSIHHOTO TMPUMEHEHHSI MH(POPMAILMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, HAET
TEOPETHUYECKOE OCMBICIIEHNE, HHTEPIPETALNIO K 0000LIEHUE ITOrO OMBITA.

Pe3ynbrarsl yriy0i€HHOTO ypoBHS U3ydeHHs yueOHoro npeamera « Mudopmatrkar
OpPUEHTHPOBAaHbl ~ HAa  TOJYyYEHHE  KOMIIETEHTHOCTEH  JUI1  MOCIEAYIOLIEH
po(ecCUOHANIBHOM IESITEIbBHOCTH KaK B paMKax JaHHOM MpeIMEeTHON 001acTH, TaK U B
CMEXHBIX ¢ Hell o0nacTsax. OHU BKIIIOYAIOT B CEOSL:

OBJIAJICHUE KIIFOUEBBIMU MOHATUAMH U 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOUTCS
JaHHasl MpeaMeTHas 00J1IacTh, PAcHO3HABAHME COOTBETCTBYIOIIMX KM IMPU3HAKOB U
B3aMMOCBS3€H, CHOCOOHOCTh JAEMOHCTPUPOBATH PA3IUYHbIE MOIXOJbl K H3YUEHHIO
SIBJICHUH, XapaKTEePHBIX ISl U3ydaeMOl NpeMETHON 00J1acTh; yMEHHUE penlaTh TUIIOBbIE
IPaKTUYECKHUE U TEOPETUYECKHE 3a1a41, XapaKTEPHbIE
JUIS WCIIOJIb30BAHMS METOJOB M MHCTPYMEHTapHsl JaHHOM MpeaMeTHON obsacTy;
HaJM4Yue TPEACTABICHUA O JaHHOW MPEIMETHOW O00JIaCTH KakK I[EJOCTHOM TCOpHUH
(COBOKYITHOCTH TE€OPHi1), OCHOBHBIX CBSI3SIX CO CMEKHBIMU 00JIaCTSIMU 3HAHUIA.

B pamkax yroyOnéHHOTO YpOBHA U3y4YeHUsT WH(OOpPMATHKUA 00O€CIeurnBaeTCs
LeJIeHANpPaBICHHAs] TMOATOTOBKA O00yYaromuxcsi K NPOAOJDKEHUI0 OOpa3oBaHMs B
OpraHu3aLMIX po(heCcCUOHATBLHOTO o0Opa3oBaHUs 1o CHELUATBHOCTSM,
HEIMOCPEJICTBEHHO CBA3aHHBIM C LHU(PPOBBIMU TEXHOJOTUSMHU, TAKUM KaK IMPOTrpaMMHast
UHXeHepHs, HuH(opmManuoHHas O0e30MacHOCTh, HH(POPMALMUOHHBIE CHUCTEMbI 151
TEXHOJIOTMH, MOOWJIbHBIE CUCTEMBI U CETH, OOJIbIINE JaHHbIE U MAlIMHHOE OOydYeHUe,
NPOMBIIUICHHBIH ~ MHTEPHET  BEIIed, WMCKYCCTBEHHbI WHTEJUIEKT, TEXHOJOTUU
OecripoBOJHONW  CBA3M, pOOOTOTEXHHKA, KBAHTOBBIE  TEXHOJOTMH,  CHUCTEMbI
pacrnpeeiéHHOTO peecTpa, TEXHOJIOTUU BUPTYaIbHOM U IOMOJHEHHOMN pearbHOCTEM.

OcHoBHas 1enb u3ydeHus yuyeoHoro npeamera «Mupopmarukay Ha yriayOineéHHOM
YpPOBHE CpeIHEro o0I1ero oOpa3oBaHUs — OOECIeueHHUE JajbHEWIero pa3BUTHUS
UH(GOPMAIIMOHHBIX KOMIIETEHIINI 00y4aloIerocs, €ero roTOBHOCTH K JKU3HH B YCIOBHUAX
pa3BUBAlOIIETOCs MHPOPMALMOHHOTO OOIIECTBA M BO3pPACTAlOIIEH KOHKYPEHIUH Ha
peiHKe TpyAa. B cBa3u ¢ »tum wmsydyenune mHpopmatuku B 10—11 krmaccax IOMKHO
00ecneunTh:

chOpPMHPOBAHHOCTh MHPOBO33PEHHs, OCHOBAHHOTO Ha TIOHWMAaHUHU POJH
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uHpOpMaTUKU, UHPOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH B COBPEMEHHOM
obmecTBe; ChOPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO M JTOPUTMHYECKOTO MBIIIICHUS;
c(hOopMUPOBAHHOCTh YMEHUH pa3nuuaTh (DAKThI U OIICHKH, CPABHUBATH OIICHOYHBIC

BBIBOJIBI, BHJIETh HX CBSA3b C KPUTEPUSAMHU OLICHUBAaHUS U CBSI3b KPHUTEPUEB €
ONpPENCIEHHON CHCTEMOM IIEHHOCTEH, MPOBEPATH HA JOCTOBEPHOCThH M 0000IATH
uHpopMaInio; cHOPMUPOBAHHOCTh MPEACTABICHUN O BIUSHUM HH(DOPMAIIMOHHBIX
TEXHOJIOTUH
Ha )KU3Hb YEJIOBEKa B 00ILIECTBE, IOHUMAHUE COLMAIIBHOTO, SKOHOMUYECKOTO,
HOJINTUYECKOIO, KYJIBTYpPHOTO, IOPUIUYECKOTO, MPUPOIHOTIO,
HPrOHOMHUYECKOT0, MEAUIIMHCKOIO U (PU3UOJIOTHYECKOTO KOHTEKCTOB
MH()OPMAITMOHHBIX TEXHOJIOTUI; TPUHATUE IPABOBBIX U ITHUYECKUX ACTIEKTOB
MH(OPMAIMOHHBIX TEXHOJIOTUH, OCO3HAHUE OTBETCTBEHHOCTH JIHOJI€H, BOBJICUYEHHBIX B
CO3/IaHHE U UCII0JIb30BaHUE NH()OPMALIMOHHBIX CUCTEM, PAaCIIPOCTPaHEHNE UH(POPMALIH;
CO3J]aHUE YCJIOBUH JJIs1 Pa3BUTHS HABBIKOB Y4E€OHOM, IPOEKTHOM, HAyYHO-
UCCIIEJOBATEIbCKONM M TBOPYECKOW JEATEIBHOCTH, MOTHUBAalMM OOydarommxcs K
CaMOPAa3BUTHIO.

B copepxanun ydeOHoro mnpeamera <« HpopMaThKa» BBIIEISIOTCS YEThIpE
TEMaTUYECKUX pa3zena.

Paznen «{udpoBas rpaMOTHOCTHY» TOCBSIIEH BOPOCAM YCTPOMCTBA KOMIIBIOTEPOB
U JIpyTUX DJIEMEHTOB LU(POBOr0 OKPYKEHHs, BKJIIOYAs KOMIIBIOTEPHBIE CETH,
UCIIOJIb30BAHUIO CPEJICTB OMNEPALMOHHON cucTteMbl, padore B cetu MHTepHer wu
UCIOJIb30BaHUIO0 HHTEPHET-CEPBUCOB, MHPOPMAIIMOHHOM 0€3011acHOCTH.

Paznen «Teopernueckre OCHOBBI MH()OPMATHKW» BKIKOYAET B C€0Sl MOHATUMHBIN
anmapaT MH(GOPMATUKH, BONPOCHl  KOAMPOBaHUS  WH(POPMALUH, HU3MEPEHHUS
MH(OPMAIMOHHOTO 00BbEMA JAHHBIX, OCHOBBI alIreOpbl JIOTUKKM M KOMIBIOTEPHOIO
MOJICJIMPOBAHMUSI.

Pazgen «AnroputMsl W HOpPOrpaMMHUPOBAHME)» HAMPABIEH Ha  pa3BUTHE
AITOPUTMHUYECKOTO MBIIIJICHUS, pa3pab0TKy aJlrOpUTMOB U OLIEHKY HX CJIO0XHOCTH,
dopMUpOBaHHE HABBIKOB peaJU3allid MpOrpaMM Ha SA3bIKaxX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «MHdopmalMOHHBIE TEXHOJOTHUW» TOCBALIEH BOMpPOCAM NPUMEHEHUS
MH(OPMAIIMOHHBIX TEXHOJIOTHM, peaJM30BaHHBIX B MPUKIAIHBIX MPOTrPAMMHBIX
OPOAYKTaX W HWHTEPHET-CEpPBUCAX, B TOM 4YHCJIE€ B 3aJayax aHajau3a JaHHBIX,
UCIOJIb30BaHUI0 0a3 JaHHBIX U 3JIEKTPOHHBIX TAOJIUI AJIsl peLICHUs] IPUKIIAJAHbBIX 33]1a4.

B npuBenénHom nanee coaepxanun yuyebnoro mnpeamera «HpopmaTukay
KYPCUBOM BBIJIEIEHBI JIOMOJHUTEIBHBIE TEMBI, KOTOPbIE HE BXOIAT B 005A3aTENIbHYIO
nporpaMMy OOYy4YeHHsl, HO MOTYT OBbITb MPEUIOKEHBI IJIsl HM3YyYEHUs OTAEIbHBIM
MOTHBHPOBAHHBIM U CIIOCOOHBIM 00YYarOIIMCS.
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VYriyOonéHHbpld  ypOBEHb U3Y4YeHUS HMH(POPMATUKH PEKOMEHIYEeTCS TUISt
TEXHOJIOTHUECKOT0 MPO(UIIsl, OpUEHTUPOBAHHOTO HA MHIKEHEPHYIO M MHPOPMAITMOHHYIO
cdepsl gesTenbHOCTU. YTIyONnEHHBIN ypOBEHb N3yUYeHUsT NH(HOPMATHUKU 00ECIIEYMBACT:
MOJTOTOBKY OOYYaroIIMXCsS, OPUEHTUPOBAHHBIX  HA CIEUUAIBHOCTH B 00JIacTU
WH(OPMAITMOHHBIX TEXHOJIOTHIA U HH)KEHEPHBIC CIIEITUATbHOCTH, YI4ACTHE B POCKTHOM 1
UCCIIEOBATENIbCKON JIEATENIbHOCTH, CBSI3AHHOM C COBPEMEHHBIMH HAMNPABICHUSMHU
oTpaciu UHPOPMAIIMOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJIOTUM, TOJTOTOBKY K YYaCTHIO B
ONIMMIHUAAAX U caaue EAuHOro rocy1apcTBEHHOTO SK3aMeHa Mo WH(OpMaTHKe.

[TocnenoBaTenbHOCTh U3YYEHHUS TEM B MpEIeNax OJHOTO roja OOydYeHHUS MOXKET
ObITh M3MEHEHA 0 YCMOTPEHHUIO YUYUTENs MpH MOATOTOBKE pabouei MmporpamMMbl U
MOYPOYHOTO MJIaHUPOBAHHUS.

OO6111ee ynciIo YacoB, PEKOMEHIOBAHHBIX JUIsl H3ydeHUsI HHPOpMaTUKK — 272 yaca:
B 10 ximacce — 136 gacoB (4 yaca B Heneno), B 11 kitacce — 136 yacoB (4 4aca B HEJIEINIO).
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COJIEP) KAHUE OGYUYEHUSI!

10 KJIACC llnppoBasi rpaMOTHOCTH

TpeOoBaHus TEXHUKU O€30MACHOCTH M TMTHUEHBI IPU paboTe ¢ KOMIBIOTEpAMU U
JIPYTUMU KOMITIOHEHTaMU IIU(POBOTO OKPYKEHHUSI.

[TpuHunel paboThl KOMITBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. ApXHUTEKTypa (oH
Heitmana. [apsapockas apxumexkmypa. ABTOMATUYECKOE BBIMOJHEHUE TPOTPaMMBbI
nporeccopoM. OnepaTtuBHasi, TOCTOSIHHAS U AOJATOBpeMEeHHAs naMsaTh. OOMEH JaHHBIMU
¢ moMouIbko mKH. KoHTposiepsl BHEMHUX YCTPOMCTB. [IpAMoOii 10CTyn K MaMsTH.

OcCHOBHBIE TEHACHIMUA Pa3BUTHUSI KOMIBIOTEPHBIX TexHosiorui. [lapannenbHbie
BbluMCJeHua. MHoromnpoueccopHuble cuctembl. CynepkoMinbloTepbl. PacnpenenéHHbie
BBIYUCIIUTEIBHBIE CUCTEMBI U 00paboTKa OOJBIINX JaHHBIX. MOOUIbHBIE HU(PPOBBIC
YCTPOMCTBA W HWX POJb B KOMMYHHKalMsX. BCTpO€HHBIE  KOMIIBIOTEPHI.
MukpokoHTpoJuiepbl. PoOoTH3HpOBaHHBIE POU3BOICTBA.

[IporpammHuoe oOecrieueHre KOMIIBIOTEPOB W KOMIIBIOTEPHBIX CHCTEM. Bubl
IporpaMMHOro obecnedeHuss W uxX HazHayeHue. (OCOOEHHOCTH MPOTPaMMHOIO
obecrieueHrss MOOMIBHBIX ycTpoicTB. [lapamnensHoe nporpamMmmupoBanue. CucTteMHOe
nporpammHoe ooecredeHue. OnepanoHHbIe CUCTEMBI. Y TUIHTHL. {pailBepbl yCTPONCTB.
WHucTamisius 1 IeUHCTAIUISIUS TPOrPaMMHOT0 00ecriedeHus!.

QaitnoBble cucteMbl. [IpUHLMNBI pa3MelIeHUuss W HMEHOBaHMs (palIoB B
nosroBpeMeHHoi namsatu. [llabmons! 11st onucanus rpymi (haisos.

[Iporpammuoe oOecnieuenue. JIuieH3UpOBaHUE MPOTrPAMMHOIO OOECreueHus: |
mudpoBbIX pecypcoB. [IpompuerapHoe u cBOOOJHOE MNPOrpaMMHOE OOECIEeUEHHE.
KoMMepueckoe ¥ HEKOMMEpPYECKOE MCIOJIb30BAHUE MPOrPaMMHOTO OOecrnedeHus u
nu(ppoBbIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHaBIMBaeMas 3aKOHOAATEIbCTBOM
Poccuiickonn ®epepauuu 32  HENMPABOMEPHOE  HCHOJIB30BAHUE  IIPOTPAMMHOIO
obecrnieueHus U HU(PPOBBIX PECYPCOB.

[IpyHIMIOBI TOCTPOEHUSI M amlapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETeH.
Ceressble potokoiibl. Cetb MHTEpHET. Anpecanus B cetu Uutepuet. [IpoTokomnsl cTeka
TCP/IP. Cucrtema JOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMmoliblo Macok mnoxacereid. CereBoe
aagMuHucTpupoBanue. [loydeHue JaHHBIX O CETEBBIX HACTPOMKAX KOMITbIOTEPA.

[IpoBepka HaIMuUsl CBSA3M C y3710M ceTu. OnpeaeneHue MapuipyTa JBH>KEHUsI MTaKETOB.

Bunbr NEATETbHOCTU B CEeTH HNnTepHer. CepBucsl HNuTepHera.
['eonndopmarmonHbsie cUCTEMBbl. [ €0JOKAIMOHHBIE CEPBHUCHI PEATHHOTO BPEMEHH

! Kypcueom BblieneH MaTepuasl, KOTODPbIA He sBAETCA 00A3aTeNbHbIM NPM H3Y4EHHMU M HE BXOAMT B COJEpKAHUE

HpOMe)KyTO‘lHOﬁ HIIM UTOTOBOM aTTeCTally 10 NpeAMETY.
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(Hanpumep, JIOKalusg MOOWJIBHBIX  TENEe(POHOB, OINPEICICHUE 3arpy>KeHHOCTH
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

['ocynapcTBeHHbIE 3JEKTPOHHBIE CEpBUCHl U yciayrd. ColManbHbIE CETH —
OpraHM3aIys KOJIEKTUBHOTO B3aWMOJEUCTBUSA M OOMeHa naHHbIMH. CeTeBOM ATHKET:
npaBuia TOBEACHUS B KuOeprnpocTpanctBe. [Ipobrema MOATMHHOCTH MOJYYEHHOU
uHdopmaruu. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

TexHoreHHble W JKOHOMHUYECKHE YIpO3bl, CBS3aHHBIE C HCIOJIb30BAHHEM
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TeXHOJOTUH. OO0mme mnpoliaemMbl  3alUThl
uHbopMaiuu 1 nHpopmannoHHou OezomacHocTu. CpeAcTBa 3alIUThl MH(GOPMALUK B
KOMIBIOTEpPaX, KOMIBIOTEPHBIX CETSIX W aBTOMATHU3WPOBAHHBIX HH()OPMAIIMOHHBIX
cucrteMax. [IpaBoBoe obOecrneueHue MHGOPMAIIMOHHONW O€30MaCHOCTU. JDIeKMpPOHHA
yupposas noonuce, cepmuduyuposanHvie caimol U OOKYMEHMbI.

[IpenoTBpaliieHNe HECAHKIIMOHUPOBAHHOTO OCTYTIA K TINYHON KOH(PHUIEHITUATBHON
uHpOpMaIK, XpAHALIEHCS Ha IEPCOHAIBHOM KOMIBIOTEPE, MOOMIIBHBIX YCTPOMCTBAX.
Bpenonocnoe nporpammHoe oOecrieyeHue u crnocoObl OOpbOBI ¢ HUM. AHTUBUPYCHBIE
nporpammbl. OpraHu3aiysi JTHYHOTO apxuBa uMH(opmanuu. Pe3epBHOE KOmupoBaHUE.
[TaponbHas 3ammTa apxuBa.

[udpoBanue nanHpix. CUMMeTpuUyHbIE M HecuMMeTpuuHble WUdpel. Hudpsel
npocroit 3amensl. [lludgp Lezaps. Mludp Bmxenepa. Anroputm mudpoBanus RSA.
Cmeeanoepagpusi.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmanus, nanHsie W 3HaHus. MHPOpManMOHHBIE MPOIECCH B MPHUPOJIE,
TEXHUKE U OOIIIECTBE.

HemnpepbiBHBIE W JHCKpPETHBIE BENWYMHBI W cuUTHaIbl. HeoO6xomumMocTh
JTUCKpEeTU3ali UHGOpMaIuy, IpeIHa3HaYeHHOU JJ1s1 XpaHEHUsI, Tiepeiauu 1 00paboTKu
B IIU(PPOBBIX CHCTEMAX.

JIBonuHoe KoaupoBaHue. PaBHOMEpHbIE U HEPABHOMEPHBIE KOJBI. JlekoaupoBaHue
COOONIeHUH, 3alMCaHHBIX C MOMOILIBIO HEPAaBHOMEPHBIX KOJOB. YcioBue @DaHo.
[TocTpoeHne 0THO3HAYHO IEKOIUPYEMBIX KOJOB C IOMOILBIO AEpEBA.

I'pagp An.A. Maproea. EnuHuUIBI U3MepeHusi KojinuecTBa uHGpopmaiuu. AsndaBUTHBIN
MOJIXO/] K OLIEHKE KOJIMYecTBa HH(POpMaLIUK.

Cucrembl cuucienus. Pa3BépHyTas 3amuch UENbIX W APOOHBIX YHCENl B
MO3UIIMOHHON cucTeMe curciieHusi. CBOKMCTBA MO3UIIMOHHOM 3aMMCH YHCIIa: KOJIMYECTBO
uudp B 3amUCH, NPU3HAK JETMMOCTH 4YHMCJIa HAa OCHOBAaHHUE CHUCTEMbI CUHCIICHHUS.
AnTOopuTM InepeBoAa UENoro yuciaa U3 P-UYHOW CHCTEMBI CUMCIEHUS B JECATUYHYIO.
Anroput™ mepeBoAa KOHEUHOM P-nyHOW apoOu B IecATUYHYIO. AJIITOPUTM IMEpeBoa
LEJOr0 4YKclia U3 JECATUYHOM CUCTeMBI cumciieHus B P-uunyro. IlepeBoa koHeuyHOM
JecATHUHON npobu B P-munyro. J[BonuyHas, BOCbMepHYHAs W IIE€CTHAALATEPUYHAS
CHUCTEMbI CUMCIICHUS, CBSI3b MKy HUMU. AprU(pMETUYECKHUE ONEepalii B MO3UIIMOHHBIX
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CHUCTEMaxX CYHUCIEHUA. Ipouunas ypasHOBeuleHHAs cucmema cuucienus. J[eouuno-
0ecsAmuyHas cucmema CHucieHus.

KonupoBanne tekctoB. Koguposka ASCII. OxnobaiitHbie koaupoBku. CTtaHaapT
UNICODE. Koanposka UTF-8. Onpenenenne nHHOpMalmOHHOTO 00bEMa TEKCTOBBIX
COOOIIEHUH.

KoaunpoBanue nzobpaxenuit. Onenka nHpopmManroHHOT0 00BEMa rpaduuecKux
JAHHBIX TIPU 33JIaHHBIX pa3pelIeHUH U TITyOuHe KOJupoBaHus 1iBeTa. [{BeToBbIe MoemH.
BexropHoe koauposanue. @opmatsl rpaduueckux Qaitnon. TpéxmepHas rpaduxa.
®pakTanbHas rpaduka.

Konuposanue 3Byka. OnieHka HHPOPMAITMOHHOTO 00BEMA 3BYKOBBIX JIAHHBIX MPHU
3aJJaHHBIX YaCTOTE JUCKPETU3ALNUH U Pa3pSIAHOCTH KOAUPOBAHUSI.

Anrebpa noruku. IloHsTMe BbICKa3biBaHMs. Bpicka3biBaTenbHbIE  (POPMBI
(npemukatsl). KBaHTOpBI CyIIIECTBOBAHMS U BCEOOITHOCTH.

Jlornyeckue omnepauuu. TaOnHIbl HCTUHHOCTU. JIOrMYECKHE BBIPAKEHUS.
Jlornyeckue Toxaectra. JlokazaTeabCTBO JIOTMUECKUX TOXKIECTB C MOMOIIBIO TaAOJIHIL
UCTUHHOCTH. Jlornueckue onepamuu 1 onepanuy HajJl MHOXECTBAMHU.

3aKkoHBl  anTeOphl JIOTMKUA. OKBHUBAJICHTHBIE MPEOOpPa30BaHUS  JIOTMYECKUX
BbIpakeHUH. Jlornueckue ypaBHEHHS U CUCTEMBI YPABHEHHIA.

Jlornyeckue GyHKIMUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX
GyHKIUN OT KOJMYEeCTBA apryMeHTOB. [10IHbBIE CUCTEMBI JIOTHYECKUX (PYHKITUM.

Kanonuueckue ¢hopmbl Jlorudeckux BoipaxkeHuil. CoBepIIeHHbIE JU3bIOHKTUBHBIC
U KOHBIOHKTUBHBIE HOPMAJIbHBIE (DOPMBI, AJITOPUTMBI UX TOCTPOCHHS MO TalIuIe
VMCTUHHOCTH.

Jlormyeckue BieMEeHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
Mmuoropa3psasabii  cymmarop. IlocTpoeHne cxeM Ha JOTMYECKHX 3JIEMEHTax 110
3aIaHHOMY JIOTUYECKOMY BBIPQKEHHUIO. 3aluCh JIOTMYECKOTO BBIPAYKEHUS o
JIOTUYECKOM cxeme. Mukpocxemul u mexnoo2us ux npou3eo0cmaa.

[IpeacTaBienue LeIbIX YUCEN B MaMITH KoMIIbloTepa. OrpaHUYEHHOCTh AUana3oHa
yycesl NMpU OrpaHUYEHUU KOoJuyecTBa paspsiaoB. llepenosiHeHHE pa3psiAHON CETKHU.
be33HakoBbIe M 3HAKOBBIC JAaHHBIC. 3HAKOBBIM OWT. /[BOMYHBIN HOIMONHUTEIBHBIM KO
OTPUIIATEIbHBIX YHCEIL.

[TobutoBble  jormyeckue omnepamuu. Jloruueckwit, apudMeTnueckuii u

nukndeckuit casuru. [ludposanue ¢ momoibio MOOUTOBOM OMIEpaIIUU «UCKITIOUYAIOIIIEe
NJIN».

IIpencraBnenye BEMECTBEHHBIX YACEI B IaMSATH KOMIIbIOTEpA. 3HAYAIAs 4acTh U
nopsAAoK uucna. J(pama3oH 3HaueHUM BeIIECTBEHHBbIX unced. [Ipobmembl  XpaHeHUs
BEILECTBEHHBIX YUCEJI, CBA3AHHBIEC C OTPAaHUYCHUEM KOJIMYECTBA pa3psioB. BeinoiHeHne
oTepalyii ¢ BeIECTBEHHBIMU YHCIAMH, HAKOIUJICHUE OIIUOOK TP BHIYUCICHUSX.
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AJITOPUTMBI M IPOTPAMMMPOBAHNE

OmnpeneneHre BO3MOXHBIX pE3yJNbTaTOB pabOThl MPOCTEHMIINX —aITOPUTMOB
YIPABJICHUS UCTIOJIHUTEIISIMUA U BBIYUCIUTEIbHBIX AITOPUTMOB. OTipeieieHre UCXOTHBIX
JAHHBIX, IPH KOTOPBIX AITOPUTM MOXET JaTh TPEOYEeMbIN pe3yJibTar.

Otanbl peuieHus 3a7ad  Ha KoMmmbloTepe. MHCTpyMeHTanbHBIE CpeICTBa:
TPAHCIATOP, OTIATIUK, MPOPIIUPOBIINK. KOMIWISIINS U HHTEPIIPETALHS IPOTPAMM.
BupryanbHbie MalliuHbI.

WuTterpupoBanHasi  cpeaa  pa3paboTku.  MeToasl  OTJIAaIKU  IPOrpamMM.
Wcnonp3oBaHue TpaccupoBOUHbIX Tabmuu. OTtinagounslid  BbBoA. [lomarosoe
BBIIIOJTHEHUE MTPOTpaMMbl. To4ukH ocTtaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

SA3pik  mporpammupoBanusi  (Python, Java, C++, C#). Tunbl #aHHBIX:
LEJI0OYUCIICHHbIC, BEIECTBEHHbIE, CHUMBOJIbHbBIC, Joruueckue. BerBienusa. CroxHbie
ycioBus. Iukier ¢ ycnoBueM. ILluknel 1o mnepemMeHHOM. B3anMo3zaMeHsIeMOCTb
pa3IMYHBIX BUAOB HUKIOB. MHBapuaHT nukia. CoCTaBIE€HHUE LUKIA C UCIIOIb30BaHUEM
3apaHee ONpeeIEHHOrO MHBapUaHTa UKIIA.

JlokyMeHTHpOBaHUE nporpaMm. lcnosb3oBaHne KoMMeHTapueB. Iloaroroeka
OMMCaHUs MPOrPAMMbI U UHCTPYKIIMH JIJIS1 IOJIb30BATEII.

AnropuTMbel  00paOOTKM HATypajdbHBIX YMCEN, 3alMCAHHBIX B MO3UIUOHHBIX
CHUCTEMax CYHUCJIEHMS: pa3OMeHHEe 3allliCH YMCia Ha OTHAENbHbIE HU(DPBI, HAXO0XKIECHUE
CYMMBI U TIpou3BeIeHUs U(]p, HAXOXKAECHNE MAKCUMAIIBHON (MUHUMAIBHOM) ITUMPHI.

HaxosxieHne Bcex MpOCThIX YMCeN B 3alaHHOM auana3oHe. [IpencraBienne uucna
B BUJI€ HA0OpaA MPOCTHIX COMHOKUTENEH. AJITOPUTM OBICTPOTO BO3BEACHUS B CTEIICHbD.

OO0paboTKka MaHHBIX, XpaHAIMUXCS B (ainax. TexcToBble W JBOWYHBIE (ailiibl.
daitnoBeie nepemMeHHbIe ((haiinoBbie ykazaTenu). Utenue u3 aita. 3anucek B daiin.

Pa3buenne 3amaum Ha momzagauu. [loamporpammsel (mporenypsl U (YHKIIHUHN).
Pexypcus. PexypcuBHbie 00bekThI ((ppakTainbl). PexypcuBHbIC Tporieypsl U (YHKIIUH.
Hcnonb3oBaHue cTeka sl OpraHu3aly PeKypCUBHBIX BHI30BOB.

Hcnonb3oBaHne  CTaHAAPTHOM  OMONMOTEKM  s3bIKa  MPOTrPaMMHUPOBAHUS.
[MoaxntoueHne OMOIMOTEK MOANPOrPaMM CTOPOHHHUX Mpou3BoauTeneil. MoaynbHbIN
MPUHLIUI IOCTPOEHUS MPOrPAMM.

Uucnennbie MeTonbl. TouHOEe W MPUOIMKEHHOE pelleHUs 3aaaud. YWCIIeHHbIC
METOJbl pEIICHUs YpaBHEHHWI: MeToa mnepedopa, METOA MOJIOBUHHOIO JENICHUS.
[TpubnamxEHHOE BRIUUCIICHHUE JIJTUH KPUBBIX. Beruncienue miomazaeit Guryp ¢ moMoIbro
YUCJIEHHBIX METOJIOB (METOJ MPAMOYTOJIbHUKOB, MeTOJ Tpamnenuii). [Touck makcumyma
(MMHUMYMa) (PYHKIIUU OJTHOM MEPEMEHHON METOJOM MOJIOBUHHOTO JIEICHUS.

OOpaboTka  CHUMBOJIBHBIX  JIaHHBIX. Bcrpoennsie  QyHKIMUM  sA3bIKa
NPOrpaMMHUPOBAHMS JIE OOpaOOTKM CHUMBOJBHBIX CTPOK. AJNTOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: MOACUYET KOJMYECTBA IMOSBICHUI CHUMBOJAa B CTPOKE, pa3OueHue
CTPOKH Ha CJIOBa IO MPOOETbHBIM CUMBOJIAM, TOUCK MOJACTPOKU BHYTPH JaHHOU CTPOKH,
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3aME€Ha HaWJIEHHOW MOJACTPOKH Ha APYTYIO CTPOKY. ['eHepanus Bcex CIIOB B HEKOTOPOM
andaBuTe, yIOBICTBOPSIONIUX 3aJaHHBIM orpaHudeHusiM. [IpeobOpa3oBanue ymcia B
CHUMBOJIbHYIO CTPOKY U 00paTHO.

MaccuBbl W TOCIEAOBATENIBHOCTH  4YKcCel.  Bbruucienne  0000HIEHHBIX
XapaKTepUCTUK DSJIEMEHTOB MAcCHBa WJIM YHUCJIOBOM MOCJIENOBATEIHLHOCTH (CyMMBI,
MPOU3BEACHUS, CpPEAHETr0 apu(METHUYECKOr0, MHUHHUMAJIBLHOTO M MaKCHMaJIbHOTO
AJIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCIIOBHIO).
JIvHEeNHBIN MOUCK 33JaHHOTO 3HAYEHHS B MACCHUBE.

CopTtupoBka OAHOMEpHOTrO MmaccuBa. IIpocTeie MeTOAbl COPTUPOBKU (METOA
nmy3bIpbKa, METOJ BbIOOpa, COpTUPOBKA BcTaBKaMu). COpTUPOBKA CIUsSHUEM. bbeicTpas
coptupoBka maccuBa (amroputMm QuickSort). J[BOM4HBIA MOUCK B OTCOPTHUPOBAHHOM
MacCHBE.

JIBymMepHBIE MAaCCUBBI (MaTpPUIIbl). ANTOPUTMBI 00paOOTKH ABYMEPHBIX MAaCCHBOB:
3aMO0JIHCHHUE IBYMEPHOTO YKMCIOBOTO MAaCCHBa MO 3aJaHHBIM IIpaBUiiaM, IMTOUCK AJIEMEHTA
B JIBYMEpPHOM MAacCHBE, BBIYHCJICHHE MaKCUMyma (MUHHMYMa) U CYMMbI 3JIEMEHTOB
JBYMEPHOTO MAacCHBa, IEPECTAaHOBKA CTPOK U CTOJOIOB JIBYMEPHOTO MAaCCHBA.
Paspabomrxa npoepamm 0nsi pewtenus npocmvlx 3a0a4 auamusza Oauuvlx (oyucmka
OAHHBIX, KIACCUDUKAYUSL, AHATIU3 OMKIIOHEHULL).

HNudopmanuoHHbIe TEXHOJIOTHH

TexcroBerit  mpoueccop. PemaktupoBanue u  QopmatupoBanue. IIpoBepka
opdorpaduu u rpammaTtuku. CpeacTBa MOUCKA U aBTO3aMEHBI B TEKCTOBOM ITPOLIECCOPE.
Hcnonp3oBanne ctuinel. CTpyKTypUpOBaHHBIE TEKCTOBBIE JOKYMEHThHL. (CHOCKH,
ornasneHue. KomiektuBHas paborta ¢ qokyMmeHTaMu. THCTpYMEHTHI pelieH3UPOBaHUSI B
TEKCTOBBIX Tpolieccopax. Ob6naunblie cepBuchl. [lenoBas nepenucka. Pedepar. IIpaBuna
UTUPOBAHUS UCTOUHUKOB U odopmiieHus: oudimnorpaduueckux ccbuiok. OdopmiieHue
CIIUCKA JINTEPATypbl. 3HAKOMCTBO C KOMIIBIOTEPHON BEPCTKOM TeKCTa. TeXHUYECKUE
cpeactBa BBojga Tekcra.  Cnenuanu3vpoOBaHHBIE  CPEACTBA  PENAKTUPOBAHMS
MaTeMaTUYECKUX TEKCTOB.

Ananu3 gaHHbIX. OCHOBHBIC 33/Jaud  aHAIW3a JAHHBIX: IPOTHO3MPOBAHUE,
Kiaccu(ukaiys, KiacTepusaius, aHau3 OTKIOHeHUH. [locienoBaTenbHOCTh PEIICHMUS
3a/1a4 aHaJIn3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIEHKA KaueCTBa JaHHBIX,
BBIOOp W/WJIM TIOCTPOCHHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX, BU3yaJIU3allusl TaHHbIX,
UHTEpIpeTauusi pe3ynbTaToB. [IporpammHbie cpeacTBa M HMHTEPHET-CEPBUCHI IS
00pa0OTKM M TMpEeJCTaBICHUS IaHHBIX. bonbiiue paHHblie. MamuHHOE OOyYeHUE.
HnmennekmyanvHuiti anaius OAHHbBIX.

AHanu3 JaHHBIX C TOMOIIBIO AJICKTPOHHBIX TaOIUIl. BbanucieHne cyMMBbI, CpEeTHETO
apu(pMETHIECKOTO, HANOOIBIIET0 (HAMMEHBINIETO) 3HAUCHUS aUarna3oHa. BerancieHnue
kodhdummenTa Koppemsimue  IBYX PAAOB JaHHBIX. [locTpoeHue CTOIOYATHIX,
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JUHENYaThIX U KpYroBbIX auarpamm. [loctpoenue rpadukoB ¢pynkiuuit. [logdop nuHuun
TpPEH/A, PEIICHHE 3a7a4 TPOTHO3UPOBAHUSL.

YuclieHHOE pellieHrne YpaBHEHH ¢ TTOMOIIBI0 ToA00pa napamerpa. OntuMusanus
KaK T[IOMCK HAWIY4IIero peIieHus B 3aJaHHBIX yciuoBusax. llemeBas ¢yHkmms,
orpanudeHus. JlokanpHble M T00aNbHBIN MUHUMYMBI LiefieBoM ¢GyHKuuu. Permienue
3a/1a4 ONTUMU3ALUH C TIOMOIIBIO JIEKTPOHHBIX TAOIUII.

11 KJIACC TeopeTrnyeckue 0CHOBbI HH(POPMATHKH

Teopernyeckde TOAXOAbI K OIEHKE KoJM4yecTBa MHGoOpMaluu. 3aKoH
aanutuBHOCTH HHPopManuu. Popmyna Xaptiu. Mapopmanus 1 BepossTHOCTh. Dopmyna
[IlenHoHa.

Anroputmel cxkatus naHHbIX. Anroput™ RLE. Anroputm Xaddmana. Aaroputm
LZW. Anroputmsl cKaTHsl JaHHBIX C TOTEPSIMHU. Y MEHbUICHHE TTTyOUHBI KOJUPOBAHUS
userta. OCHOBHBIE uaen anroputMoB cxkarus JPEG, MP3.

CkopocTh mepenmauv  JaHHBIX.  3aBHUCHUMOCTh BPEMEHHM  IIepefadyu OT
UH(POPMALIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaja cBs3u. [Ipuunnbl
BO3HMKHOBEHUS OIIMOOK MpH nepenaye naHHbiX. Ko, N03BOIIIONIME OOHAPYKUBATH U
UCITPaBJIATh OLIMOKH, BOSHUKAIOIIKE MTPU Mepeaade naHHbiX. PaccrosHue XsMMuHra.
Konupoanue ¢ nmoBroperrem 6utos. Kojapl XoMMmuHra.

Cuctrempl. KOMIOHEHTBI CUCTEMBI U MX B3aumojencTBue. CucTemMHbid A EKT.
VYnpasienue kak uHGopMaroHHsli nporecc. OOpaTHas CBA3b.

Mopnenmn u wmoxenupoBanue. llens MoxpenupoBanuss. COOTBETCTBHE MOJEIU
MOJICJIUPYEMOMY OOBEKTY WM TIpoleccy, Leau MojaenupoBanusd. Ddopmanuzanus
IIPUKJIAIHBIX 3a/]1a4.

[IpencraBieHue pe3yiabTaToOB MOICIMPOBAHUSA B BUJE, YIOOHOM Ui BOCTIPUSTHS
yesnoBekoM. ['paduueckoe npeacTaBieHue JaHHBIX (CXEMBbI, TA0IUIbL, TpaQUKN).

I'pads1. OcHoBHBIC OHATHS. Bubl rpados. Onucanue rpadoB ¢ TOMOIIBIO MaTPHI]
CMEKHOCTH, BECOBBIX MATPHII, CIIMCKOB CMEKHOCTH. Perienue anropuTMMIECKUX 3a/1ad,
CBSI3aHHBIX C aHAJIM30M TpadoB (MOCTPOEHUE ONTUMAIBHOTO MYTH MEXIY BEpIIMHAMU
rpada, ompeaeneHWe KOJUYECTBA  PA3IMUYHBIX MyTE€Hd  MEXIy BepIIMHAMU
OpPUEHTUPOBAHHOTO ALMKINYECKOTo rpada).

HlepeBbst. bunapnoe nepeBo. JlepeBbs mnowmcka. CrocoOpl 00Xoma aepesa.
[IpencraBnenne apupmMeTHUECKUX BhIpAXXEHUI B BUe AepeBa. J{MCKpeTHbIE UTPHI ABYX
UTPOKOB ¢ noHou nadopmanmeit. [loctpoenue aepesa nepedopa BaprUaHTOB, ONTUCAHUE
CTpaTeruy Urpbl B TAOIMUHOU popme. BHIUTpHILIHBIE U IPOUTPHILITHBIEC TTOZUIIH.
Brmrpeinneie ctparerum.

CpencrBa MCKyCCTBEHHOro HHTeuIeKTa. CepBHCHI MAlIMHHOIO IIEpeBOJa WU
pacrno3HaBaHus ycTHOM peud. KornuTtuBHBIE cepBuchl. MneHTudukanus M MOUCK
n300paxkeHuid, pacrozHaBanue aull. CamooOyuaromiuecsi cucteMbl. MCKycCTBeHHbIN

11



denepanpHas padbouas mporpamma | Uudopmaruka. 10—-11 xnacce! (yrimyOn€HHBINA YPOBEHB)

HHTCIUICKT B KOMIIBIOTCPHBLIX HI'pax. Hcnons3oBanue MCTOAOB HCKYCCTBCHHOI'O
HUHTCIIVICKTA B 06yqa101111/1x cuctemax. lHcnonp3oBaHue MCTOJA0OB HMCKYCCTBCHHOTO
HHTCIUVICKTa B pO6OTOTCXHHKe. HHTepHeT Bemeﬁ. HepCHeKTHBBI pas3BUTHUA
KOMITBIOTCPHBIX MHTCIUICKTYAJIbHBIX CHCTCM. HeﬁpOHHBIG CCTH.

AJITOPUTMBI M IPOTPAMMMPOBAHNE

Qopmanuzanus NOHATUA anroputMma. MammHa ThIOpHHra Kak yHUBEpCalbHas
Monenb BbluMcieHud. Te3uc Yépua—Twropunra. Mawwuna I[locma. Hopmanvhvie
aneopugmoer Maprosa. Aneopummuyecku Hepazpewumvle 3a0adu. 3adaya ocmauosa.
Hesozmooicnocms asmomamuueckoii omaaoku npocpamm.

OueHka ClI0KHOCTU BbIYUCIEHUI. Bpemst paboThl 1 00BEM UCIIONIB3yEeMON MaMSITH,
UX 3aBUCUMOCTbH OT pa3Mepa UCXOIHBIX AaHHBIX. OLIEHKa ACUMITOTUYECKOU CIIOKHOCTH
QITOPUTMOB. AJITOPUTMBI TOJIMHOMUAJIBHON CIOXKHOCTH. IlepebopHbIE anrOpUTMBI.
[IpuMepBbI pa3IMYHbIX aJITOPUTMOB PEMICHUS OJTHOM 33]a4, KOTOPBIE UMEIOT PA3JIMYHYIO
CJI0KHOCTb.

[Torck MpOCTHIX YKCeN B 3aJJaHHOM JHAaNa30OHE C MOMOIIbI0 AJITOPUTMA «PEIIETO
OpartocheHnay.

MHoropa3psHble 1eNble YNCTa, 3a/1a4d JJIMHHON apu(METUKH.

CrnoBapu (accolliaTUBHBIE MACCUBBI, 0OTOOpakeHus1). Xomi-tabnauubl. [loctpoenue
an(haBUTHO-YACTOTHOI'O CJIOBAPS VISl 3aIaHHOTO TEKCTA.

Ananuz mexcma Ha ecmecmeeHHOM A3biKe. Bvidenenue nocieoosamenvnocmel no
wabnony. Pezynapuvie svipadicenus. Yacmomuuiili ananus.

Crexu. AHaIM3 TPaBUIBHOCTH  CKOOOYHOTO  BbIpakeHus. BwruucieHue
apu(PMETUIECKOTO BhIPAKEHHUS, 3aMIMCAHHOTO B MOCT(PUKCHOM opMme.

Ouepenu. Mcnonp3oBanue ouepean Ajisi BDEMEHHOTO XPAHEHHS JAHHBIX.

Cesaznvle cnucku. Peanusayus cmeka u ouepeou ¢ ROMOWbIO C8A3HBIX CHUCKOS.

Anroputmbel  Ha rpadax. IlocTpoeHre MHHUMAIBLHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOT'O HEOPUEHTHUPOBAHHOTO rpada. O6xo0 epagha 6 enyouny. O6x00
epagpa 6 wupuny. KOIMYECTBO pa3IUUYHBIX MMyTEH MEXKIY BEpIIMHAMU
OPUEHTHUPOBAHHOTO alMKIMYecKoro rpada. Anroputm [denkcrpel. Areopumm Drovoa—
Yopwanna.

HepeBps. Peamm3anus nepeBa ¢ NMOMOILIBK CCBUIOYHBIX CTPYKTYp. JlBOWYHBIE
(Ounapubie) nepeBbsi. IlocTpoeHue gepeBa Il  3aJaHHOTO  ApU(PMETUYECKOTO
BBIpaKEHUsI. PekypcuBHBIC anropuT™Mbl 00X0a 1epeBa. Mcnons30BaHue CTEKa U OYepein
JUTst 00X0/1a IepeBa.

JluHamMu4eckoe MporpaMMUpPOBAHHME KaK METOJ PEIICHUs 3ajady C COXPaHEHUEM
MPOMEXKYTOUHBIX PpE3YyJbTATOB. 3aJayd, pEIIaeMble C MOMONIBI0 JIUHAMUYECKOTO
MPOTPaMMHUPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX (DYHKIIMMA, TOACYET KOJIMUECTBA
BApUAHTOB, 33J1a4U ONTUMHU3AIUH.
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[lonsiTue 00 OOBEKTHO-OPUEHTUPOBAHHOM IHporpaMMupoBaHuu. OOBEKTHI U
kinaccel. CBoilcTBa U MeToAbl 00BEKTOB. OOBEKTHO-OPHEHTHPOBAHHBIN aHAJM3.
Pa3paboTtka mporpamMm Ha  OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO  MOJXOAA.
Wukarncynsauuys, HacieJoBaHUEe, NOJIUMOp(hU3M.

Cpenbl  OblcTpoM  pa3paboTku  mporpamM. IIpoekrupoBanue wuHTEpdeiica
noJsip3oBarens. Vcrnonb30BaHME TOTOBBIX YINPABISEMBIX 3JIEMEHTOB JUISI HOCTPOEHUS
uHTep(erica.

O030p A3bIKOB NporpaMmupoBaHus. [IoHATHE O TapagurMax NporpaMMHUpPOBAHUS.

H3yuenue 6mopo2o a3vika npocpammupo8aHus.
HNudopmanuoHHbie TEXHOJIOTHU

OTtanbkl KOMIBIOTEPHO-MAaTEMaTHYECKOTO MOJICTUPOBAHUA: IMOCTAHOBKA 3aJ1ayH,
pa3paboTka MOJEIH, TECTHPOBAHHE MOJICIH, KOMIIBIOTEPHBIN SKCIEPUMEHT, aHaJIu3
pe3yJbTaTOB MOJICIUPOBAHUS.

JluckpeTuzanus pu MaTeMaTUYECKOM MOJICIIMPOBAHUHU HETIPEPHIBHBIX MTPOIIECCOB.
MonenupoBanue IBIWKEHUSA. MoaenMpoBaHue OMOJIOTMYECKUX CHCTEM.
MaremaTuyeckue MoJIeJId B SKOHOMUKE. BBIYUCIUTENbHBIE YKCIIEPUMEHTBI C MOCIISIMH.

O6paboTka pe3yIbTaTOB dKCIIEpUMEeHTa. MeTo1 HauMEeHbINX KBajapaToB. O1eHKa
YUCJIOBBIX IMapaMETPOB MOJCIUPYEMBIX OOBEKTOB M TIporeccoB. BoccraHoBieHue
3aBUCHUMOCTEH MO pe3ybTaTaM dKCIEPUMEHTA.

BepostHOCTHBIE MO/IEJIH. Meroubl Momnre-Kapio. NmuranmonHoe
MozenupoBaHue. CUCTEMBI MaCCOBOTO OOCTY>KUBAHUS.

Tabnuunbie (pensiuuoHHbIe) 0a3bl JaHHBIX. Tabiuia — npeacTaBiIeHUe CBEAEHUN 00
OMHOTHIHBEIX OOBekTax. Ilome, 3ammch. Kimou Tabnunpl. Pabora ¢ roroBoii 0a3oi
JAHHBIX. 3arojHeHne 0a3bl NaHHBIX. [louck, copTHpoBKa M (GUILTpAIUs JaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3alpoChl C MapaMeTpamu. Beluucisembie Tojis B
3arpocax.

MHoroTtabiuunble 0a3bl JaHHBIX. THIBI CBsi3ed Mexay Tabnuuamu. BaemmHuit
kiro4. LlemocTHOCTh 6a3bl TaHHBIX. 3aPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

OcHo6ubie npuHyunsl Hopmaiuzayuu 6a3 oanuvix. Azvik ynpaenenus oanHvimu SOL.

Co3zoanue npocmuix 3anpocos Ha a3vike SOQL na b160pKy 0aHHbIX U3 00HOU MAOAUYDL.

Hepenayuonnvie 6azvi 0anuvix. Ixcnepmmuvie cucmemul

Nurepuer-npuwioxenus. [lonsatne o cepBEepHONM M KIMEHTCKOM YacTsX CauTa.
TexHOJorusl «KJIMEHT — CEpBEp», €€ TOCTOMHCTBA U HeaocTaTku. OCHOBHI si3bika HTML
n kackamubix Tabmui ctuiedt (CSS). Cuenapuu Ha s3pike JavaScript. dopmbl Ha
BeOCTpaHUIIE.

Pasmemenne Be6-caiiToB. Yciyra XocTuHra. 3arpyska (aijioB Ha CailT.

BBom wu300pakeHMii C WCHOIB30BAHMEM PA3IMYHBIX ITU(PPOBBIX YCTPOUCTB
(mudpoBeIX ¢oToanmapaToB M MHKPOCKONOB, BHJICOKAMEp, CKAaHEPOB U JAPYTHUX
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ycTpoiicTB). ['paduueckuit penaktop. Paspemenne. Kaapuposanme. HWcnpapneHue
nepcnekTuBbl. [ 'uctorpamma. Koppekuus ypoBHeil, koppekuus 1ieta. ObecriBeunBaHue
IBETHBIX M300pakeHui. Petymib. Paborta ¢ o6nactsamMu. OUIBTPHI.

Mpmuorocnoiiapie  u3o0paxkeHusi. TekctoBble ciou. Macka cnos. Kanainebl.
Coxpanenne BblieneHHOW o6Omactu. [loarotoBka wiumocTpanuii s BeO-CailToB.
AHHUMHPOBaHHBIE N300paKEHUSI.

Bextopnas  rpaduka. [lpumutuBbel. V3MmeHeHune  mopsaka — 3JIEMEHTOB.
BreipaBHuBanue, pacnpenenenue. [pynmupoBka. Kpusble. @DopMarbl BEKTOPHBIX
pucyHkoB. Mcnosib3oBanue KOHTYpOB. BekTopu3zaiius pacTpoBbIX H300paKEHUH.

[IpyHUMIIBI TTOCTPOEHUS W PEJAKTHUPOBAaHUS TPEXMEpPHBIX Moaenel. CeTouHble
mMozenu. Marepuansl. MonennpoBanre HICTOYHUKOB OocBeleHus. Kamepbl. AninTruBHbIE
texHoJoruu (3D-npunTepsl). [loHATHE O BUPTyaIbHOM pPEATbHOCTH U JOMOJIHEHHOU
pPEaIbHOCTH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
NHPOPMATHUKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE PE3yIbTaThl OTPaXal0T TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCs
PYKOBOJICTBOBAThCSl CHOPMHUPOBAHHON BHYTPEHHEW MO3WIMEH JIMYHOCTH, CHUCTEMOM
[IEHHOCTHBIX OPHUEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHUN, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM I[IEHHOCTSAM POCCHIMCKOTO OOIIECTBAa, PACHIUPEHHUE KU3HEHHOTO OTBITa
U OIbITa JESITEIILHOCTH B TPOIECCE peau3alii CpeiCTBaMU y4eOHOTO MpeaMera
OCHOBHBIX HAIIPaBJIICHUN BOCIIUTATEIBHOM AEATEIBHOCTH.

1) rpasKaaHCKOr0 BOCIIUTAHMA:

OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, YBaKEHUE 3aKOHA W
IPaBOMOPSIKA, COOJIOIEHNE OCHOBOIOIATAIOMUX HOPM MH(GOPMAIIMOHHOTO TIpaBa U
HH(pOpPMAITMOHHOM O€301TaCHOCTH; TOTOBHOCTH MTPOTUBOCTOSITH UICOJIOTMH SKCTPEMHU3Ma,
HaIlMOHAM3Ma, KCeHO(POOWUU, NUCKPUMHHAIIMM TI0 COIMAIBHBIM, PEIUTHO3HBIM,
PacoOBBIM, HAIMOHAIBHBIM IPU3HAKAM B BUPTYAJIbHOM IPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCITUTAHMUS:
LIEHHOCTHOE OTHOIIEHUE K HICTOPUUYECKOMY HACJIEINIO, JOCTHXKEeHUsIM Poccun

B HayKe, NCKYCCTBE, TEXHOJIOTHIX, TOHUMaHNE 3HAYCHUS MHPOPMATHKN KaK HAYKH B
JKU3HU COBPEMEHHOT'O OOIIECTRA;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hOPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHMS, OTHYECKOTO  TOBEJICHHS,

CIIOCOOHOCTh OLCHMBATb CUTYAllUIO 1 IIPUHUMATL OCO3HAHHBIC PCHICHHA, OPUCHTUPYACH
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Ha MOPAJIbHO-HPABCTBCHHLIC HOPMbI U ICHHOCTHU, B TOM YHCIIC B CCTHU I/IHTCpHGT; 4)
ICTETHYECCKOIO BOCIIMTAHUSA

9CTCTUYCCKOC OTHOICHUC K MUPY, BKIIIOYaAd 9CTCTUKY HAYYHOI'O U TCXHUYICCKOI'O
TBOPYCCTBA, CITOCOOHOCTh BOCIIPUHUMATD PA3JIMIHBIC BUAbI HCKYCCTBA, B TOM YUCIIC

OCHOBAHHOTO Ha MCIOJIH30BAHUN MH(POPMAIMOHHBIX TEXHOJIOTHIA; D)
(pu3nYecKoro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTh 370pPOBOr0 M 0€30MacHOTO 00pa3a >KU3HH, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 3JI0pOBBIO, B TOM YHCIIE€ 3a CYET COOJIOJCHUS TpeOOBaHUI
O0e30macHOM OJKCIUTyaTalldd CPeACTB  HMHOOPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTHI;

6) Tpy10BOI0 BOCIIMTAHMS:

TFOTOBHOCTh K AKTUBHOU JIESITEIbHOCTH TEXHOJIOTUYECKON U COLIMATIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh WMHHUIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO IESITEIbHOCTh; HHTEpEC K chepam mpodeccuoHaIbHOM JesTeIbHOCTH,
CBSI3aHHBIM
¢ uHPOPMATUKOW, TPOrPAMMHUPOBAHMEM U WHGOPMAIIMOHHBIMU TEXHOJIOTHUSIMH,
OCHOBAaHHBIMM Ha JIOCTIDKCHHUSX HAyKd HUHQPOPMATUKHM M HAYYHO-TEXHUUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP Oynaymied mnpodeccun U
peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TIUIAHBI; TOTOBHOCTh W CIIOCOOHOCTH K
00pa30BaHUIO U CAMOOOPA30BAHUIO HA MIPOTSKEHUU

BCEH KU3HU; 7) IKOJIOTHYECKOr0
BOCIIUTAHUA:

OCO3HaHME rI100aJIHFHOTO XapaKkTepa KOJIOTUUECKUX TPOOJIeM U ITyTeH UX perieHus,
B TOM YHCJIE C Y4ETOM BO3MOXKHOCTEH MH(OPMAITMOHHO-KOMMYHHUKAITHOHHBIX

TEXHOJIOTHUH; 8) HeHHOCTH
HAYYHOT'0 MO3HAHMSI:

c()OPMUPOBAHHOCTb MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HAyKH, JOCTIKEHUSM HAy4YHO-TEXHHUYECKOro IMporpecca W OOILIEeCTBEHHOU
NPAKTHKH, 32 CYET MOHUMAHUS POJIM UHPOPMAIIMOHHBIX PECYPCOB, HH()OPMAIIMOHHBIX
IPOLIECCOB M MH(POPMALIMOHHBIX TEXHOJOTUH B YCIOBHUIX IU(GPOBOM TpaHchopMaluu
MHOTUX c(ep >XKU3HHM COBPEMEHHOro OOIIECTBa; OCO3HAHME IIEHHOCTH Hay4YHOMR
JESTEIbHOCTH, TOTOBHOCTb OCYIIECTBIISATh

IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIbBHOCTE MHANBUYAJIbHO U B I'PYIIIIC. 9)

IMONMOHAJIBHBIN HHTEJJIEKT, IIPEANnoiaralomuii copMupoBaHHOCTD:
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CaMOpPEryJIMPOBaHUs, BKJIIOYAIOLIEr0 CaMOKOHTPOJb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEACHNUE, CIOCOOHOCTH aIallTUPOBATHCS K AMOLIMOHAIBHBIM
WU3MEHEHUSM U MPOSIBISATh TMOKOCTh, OBITh OTKPBITHIM HOBOMY; BHYTPEHHEN MOTHBALIHH,
BKJIFOYAIOIIIEH CTPEMIIEHUE K JTOCTHKEHHUIO LEIU
U YCIleXy, ONTHUMHU3M, HWHUIUATHBHOCTb, YMEHHME JIEUCTBOBATb, HCXOAS W3 CBOUX
BO3MOXKHOCTEM; AMMATHM, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMAaTh 3SMOLMOHAIBHOE
COCTOSIHUE
IPYTUX, YYUTBIBaTh €ro MpPHU OCYLIECTBICHHMM KOMMYHHUKALIMM, CIIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO; COIMAIBHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH
BBICTpanUBaTh OTHOLLICHUS

C APYTHMH JIFOJIbMH, 3a00TUTHCA, IPOSIBIISTH HHTEPEC U Pa3peIiaTb KOHPIUKTHI.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbrare uzyuenus ”HGOpMaTUKU HAa YPOBHE CPEHEro 00IIero oopa3oBaHus
y oOyyaroierocs OyayT copMUpOBaHbl METANIPEAMETHBIE PE3YIbTAThI, OTPAKCHHBIE B
YHUBEPCAIbHBIX YUYEOHBIX JEUCTBUSX, @ UMEHHO — IO3HABATEJIbHBbIC YHUBEpCAJIbHBIC
ydeOHbIE JEUCTBHUS, KOMMYHUKATHBHBIC YHUBEpCAIbHBIC  yUeOHBIC

JICUCTBUSA, PETYISTUBHBIE YHHUBEPCAJIbHbIE Y4YeOHBIE JIEWCTBUS, COBMECTHAs
NeSATEITbHOCTD.

IHo3HaBaTe/ibHbIC YHUBEPCAJIbHBIE YUeOHbIe 1eiicTBUA ba3oBbie
JOrn4yecKue JecCTBUA:
CaMOCTOSITeIILHO (DOPMYJIMPOBATh M aKTYaJU3UPOBATh MPOOIIeMy, pacCMaTpruBaTh

€€ BCECTOPOHHE; YCTaHABJIMBATh CYIIECTBEHHBIM IIPU3HAK WJIM OCHOBAHHS JJIA
CpaBHEHUS,

Kiaccuukanuy 1 0000IIECHUS; OTIPECIISITh IETU NI TeIbHOCTH, 3a1aBaTh MapaMeTPhl U
KPUTEPUH WX JIOCTHIKCHHS; BBISBIATH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B
paccMaTpUBaeMbIX SBJICHUSAX; pa3padaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ y4ETOM
aHaIN3a UMEIOIIUXCS

MAaTCPUAJIBbHBIX U HEMATCPHAJIBbHBIX PECYPCOB; BHOCHUTH KOPPCKTHBLI B ACATCIBHOCTD,
OLOCHMUBATb COOTBCTCTBUC PC3YJIbTATOB

LEJISIM, OLICHUBATh PUCKU TOCIEICTBUNA AEATEIbHOCTH; KOOPAUHUPOBATH U BBHINOJIHSATH
paboTy B YCIOBUSAX PEaTbHOTO, BUPTYaTBLHOTO

¥ KOMOWHHPOBAHHOTO B3aUMOICHCTBUS;, pa3BUBATh KPEaTUBHOE MBIILJICHUE
IPU pelIeHUH )KU3HEHHBIX MpoOsieM. ba3oBble nccienoBarenbckue

NeHCTBUA.
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BJIQJIeTh HABBIKAMHU Y4YEOHO-UCCIEOBATEIIbCKOM M MPOEKTHOM MESITeIbHOCTH,
HaBbIKAMH pa3pelIeHus mpodiieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETEHOMY
MOWCKY METOJIOB PEIICHUsS MPAKTHUYECKUX 3a]ady, MPUMEHEHUIO PA3IMYHBIX METO/IOB
MO3HAHUA, OCYILIECTBIATh Pa3UYHbIE BHUJIbI JIESITEILHOCTH MO MOJIYYEHUIO HOBOTO
3HAHMSI, €TO0
WHTEPIpETaLUU, MPE0OPa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX CUTYAIIUSIX, B
TOM YHUCJIE€ MPHU CO3/IaHUU YUEOHBIX M COIMAIBHBIX MPOEKTOB; (HOPMHUPOBATH HAYUHBII
THUII MBIIUJICHUS, BIAJETh HAYYHON TEPMUHOIOTUEH,

KJIFOUEBBIMU MOHATUSAMH U METOAAMH; CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4n

B 00pa30BaTeNbHON JEATEIBHOCTH
U OKU3HEHHBIX  CHUTYyalUsX; BBIIBISTH  NPUYMHHO-CJICACTBEHHBIE CBSI3U U
aKTyaJu3UpOBaTh 3aJa4y, BBIABUTAaTh TUNIOTE3Y €€ PEIICHUS, HAXOUTh apTyMEHThI JJIS
JIOKA3aTesIbCTBAa CBOMX YTBEP)KICHMM, 3a/laBaTh MapaMeTpbl U KPHUTEPUU PEILICHUS;
aHAJM3UPOBATh MOJIYYEHHBIE B X0/I€ PELICHUS 3a]]a4H PE3YJIbTaThl, KPUTUUECKU
OLIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCJIOBUSX; JaBaTh

OIICHKY HOBBIM CHUTYallUsIM, OIEHHWBATh MPUOOPETEHHBIM OMBIT; OCYIIECTBISATH

1IeJICHANPABJICHHBIN MOKUCK MEPEHOCa CPEACTB U CIIOCOOOB ACHCTBUS
B MpO(ECCHOHAIBHYIO CpeAy; YMETb IEPEHOCUTh 3HaHUS B IIO3HABATENbHYIO U

MPaKTUYECKYIO 00J1acTh
KU3HENIEATEIIbHOCTH; YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX

IPEIMETHBIX 00JIaCcTel; BBIIBUTATh HOBBIC UJICH, TIPEIJIAraTh

OPUTMHAJIBHBIC MMOJXO0/Ibl U PEIICHUS, CTABUTh

npoOJieMbl U 3a7]a4M, JIOMyCKaIOIUe albTepHATUBHbBIC pelieHus. Padora
¢ uHopManmei:

BJa/IeTh HABBIKAMHU TMOJNyYeHUsT WHGOpMAalMM W3 HMCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISATh MOMCK, aHAIM3, CUCTEMATHU3ALMIO U WHTEPIPETALHIO
uHbOpMallMU PaA3IUYHBIX BUJIOB W (OPM TMPEACTABICHUS; CO3/1aBaTb TEKCThl B
pa3nuyHbIX popMaTax ¢ yu€ToM Ha3HauYeHUs UHPOpMaLUU
¥ LIEJIeBOW ayUTOPHUH, BBIOUPAst ONITUMAIbHYIO (POpMY IIPEICTABICHUS U BU3YyaIH3al1H;

OLICHUBATh JOCTOBEPHOCTb, JETMTUMHOCTb MH(OpMAIUH, €€ COOTBETCTBUE
IIPABOBBIM U MOPAIbHO-ITHUECKUM HOPMaM; HCII0JIb30BaTh CPEICTBA HHPOPMAIIMOHHBIX
¥ KOMMYHHKAITMOHHBIX TEXHOJOTHH B PEIICHUU KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHM3allMOHHBIX 3aJa4  C COOJIIOJICHUEM TpeOOBaHUM SPrOHOMUKH, TEXHUKHU
0€3011acCHOCTH, TUTHEHBI, pecypcocOepeKeHus, MPAaBOBbIX M 3TUYECKUX HOPM, HOPM
WH(pOpMAITMOHHOM
0e30MacHOCTH; BJIaJAE€Th HABbIKAMU pAcClO3HAaBaHUS M 3alllUThl MH(OpPMAaLUH,

nH($OPMALMOHHON
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0€301aCHOCTH JIMYHOCTH.

KoMMyHUKaTHBHBIC YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUA

OO0menue:

OCYIIECTBJISAITh KOMMYHUKAIIMH BO BCeX chepax >KU3HU;
pacro3HaBaTh HeBepOaJbHbBIE CPE/ICTBA OOIICHUS, IOHUMATh 3HAYEHUE COLIMAIbHBIX
3HAKOB, PACIIO3HABAThH MPEANOCHUIKN KOH(PIUKTHBIX CUTYaIlui U CMSTYaTh KOH(IJIUKTHI;

BJIJIETh PA3JIUYHBIMU CIIOCOOAMH OOLIEHUS U B3aUMOJEHCTBUSA, apIYMEHTHUPOBAHHO
BECTU JMAJIOr, YMEThb CMSrdaTh KOHQIMKTHBIE CUTyallUd; Pa3BEPHYTO MU JIOTUYHO
M3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIB30BAHUEM S3BIKOBBIX

CPEJICTB.

CoBMecTHAA 1eSITEJIbHOCTD:
MOHUMAaTh U UCIOJIL30BaTh MPEUMYIIIECTBA KOMAaHIHON M MHIUBUYyaIbHOU
paboThl; BHIOMpPATh TEMATHKY M METOJIbI COBMECTHBIX JEUCTBUUA C Y4€TOM OOIIUX
UHTEPECOB
U BO3MOXHOCTEH KaXJOro 4Yi€Ha KOJUJIEKTHBA, NPUHUMATh II€Id COBMECTHOM
JeSTEIbHOCTH, OPTaHU30BbIBATh U KOOPJAMHHUPOBATH
JIEUCTBHUS MO UX JOCTHXKEHHUIO: COCTABIIATH IIJIaH ACHCTBUM, pacIipeaeaTh POJIM C yUETOM
MHEHHI YYaCTHUKOB, 00CYKIaTh PE3yJbTaThl COBMECTHOU PabOThI; OLICHUBATH KAYECTBO
CBOETO0 BKJIaJIa U KAXKJIO0T0 YYaCTHHKA KOMaHbI B OOIITHN
pe3ysbTaT Mo pa3padOTaHHBIM KPUTEPHUSM; MpejaraTh HOBBIE MPOEKTHI, OIEHUBATH
UJIeU C TIO3UIIMY HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;
OCYILIECTBIISATh MMO3UTUBHOE CTPATETHYECKOE MOBEICHUE B PA3JIMUHBIX CUTYAIUSX,

MMPOABJIATH TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH HWHHUIIWMATUBHBIM.

PeryﬂﬂTI/lBHbIe YHHUBEPCAJIbHBIC yqeﬁnble JefcCTBUS

Camoopranuzamnus:

CaMOCTOSITEJIbHO  OCYILECTBIISITh TMMO3HABATENbHYIO JICSITEIBLHOCTh, BBISBIISITH
npoOJIemMbl, CTaBUTh W (HOPMYIHUpPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIHHOU
JEATEIIBHOCTH W JKMU3HEHHBIX CUTYAIUSX; CAMOCTOSITEIbHO COCTABIATH IJIAH PEIICHUS
po0JIeMbl ¢ YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M IPEATNIOUTECHH; JaBaTh

OLICHKY HOBBIM CHUTYallHsIM;

pacIMpsATh paMKH y4eOHOTO MpeAMETa HA OCHOBE JIMYHBIX MPEANOUYTEHUN; 1eTaTh

OCO3HaHHBINA BBIOOP, ApryMEHTUPOBATH €70, OpaTh OTBETCTBEHHOCTh
3a pelIeHuE; OLICHUBATh

pUOOPETEHHBIN OIBIT;

18



denepanpHas padbouas mporpamma | Uudopmaruka. 10—-11 xnacce! (yrimyOn€HHBINA YPOBEHB)

croco0cTBOBATh (POPMUPOBAHMIO U MTPOSBICHUIO HIMPOKOUN IPYJUIIMH B PA3HBIX
o0nacTsX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIA M KYJIbTYPHBII
YPOBEHb.

CaMOKOHTPOJIb:
JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B JICATEIILHOCTb,
OIICHUBATh COOTBETCTBUE PE3YyJbTATOB IIEJISIM; BIIAJIETh HABBIKAMHU I10O3HABATEIHHOU
pedieKcHn Kak 0CO3HaHUS COBEPIIaeMbIX
JNEUCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB U OCHOBAHUMU, UCIIOIH30BAThH
npuéMbl pedJeKCUU JJIsi OLICHKU CUTYallMH, BhIOOpAa BEPHOIO pEIIEHUS; OLICHUBATH
PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHIXKEHUIO; IPUHUMATh MOTHUBHI U
apryMEHTBI JPYTUX IIPU aHAIU3€ PE3YyJIbTAaTOB JIEATEIHHOCTH.

IlpunsaTus cedst M APyrux:
MPUHUMATh ce0sl, MOHMMAsI CBOM HEJIOCTATKHU U JTOCTOMHCTBA; MPUHUMATh MOTHUBBI
Y apryMEHTBI JIPYTUX IIPU aHAIU3€E PE3YJbTAaTOB JIEITEIbHOCTH; IPU3HABATH CBOE
MpaBO W MPaBO APYrUX Ha OMIMOKY; pa3BUBaTh CHOCOOHOCTh MOHUMATh MHUpP C
IIO3ULMHU IPYTOro YEJI0BEKaA.

HPEAMETHBIE PE3YJIbTATDBI

B nponecce uzydenus xkypca uHGopMaTHku yriayOonéHHoro ypoHs B 10 kiacce
oOyyvarouumMucs OyIyT TOCTUTHYTHI CIIETYIOIINE NPEeIMETHbIE PE3yIbTaThI:

BJIaJICHUE TPEJCTABICHUSIMHU O POJIM HHPOPMAIIUH U CBSI3aHHBIX C HEM MPOIIECCOB
B MpPUPOJE, TEXHUKE M OOLIECTBE, MOHATUSAMU «UH(pOpMaIULy, «UH(OOPMAIMOHHBIN
MPOLIECCY, KCUCTEMAY, KKOMIIOHEHTBI CUCTEMBI», «CUCTEMHBIN 3(hPEeKT»,
«MH(pOpPMALIMOHHASL CUCTEMAy, «CHCTEMa YIpPaBJICHHS»; BIIAJIEHUE METOJaMU MOMCKa

uHpopmanuu B ceti IHTepHET, yMEHHE KPUTHUYECKH
OIICHUBATh MH(OPMAIUIO, TOJIYUeHHYIO U3 ceTu HTepHerT;

YMEHHE XapaKTepHU30BaTh OOJIbIINE JAHHbIE, TPUBOAUTH MPUMEPHI HCTOYHUKOB UX
NOJIYYCHUS] W HANpaBJICEHUS HMCIOJb30BaHUs, YMEHUE KiIacCU(PUIUMPOBaTh OCHOBHbBIC
3a/layyl aHajiu3a JaHHBIX (POTHO3MPOBAHUE, KIAcCU(pUKALUs, KIacTepu3alus, aHajIu3
OTKJIOHEHHMI1), TOHUMATh MOCJIEI0BATEILHOCTh PEIICHU 3a7a4 aHallu3a JaHHBIX: cOOp
NEPBUYHBIX JAHHBIX, OYUCTKA M OIIEHKAa KAaYEeCTBA JIaHHBIX, BHIOOP W/WUIU MOCTPOEHUE
MOJIeJH, TpeoO0pa3oBaHne JaHHbBIX, BU3YalIU3alUsl JaHHbIX, MHTepIpeTalus
pe3yJIbTaTOB;

MOHMMAaHWE OCHOBHBIX MPHUHLHUIIOB YCTpoiicTBA U  (QYHKUHOHHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX W MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHIMN pa3BUTHUS
KOMIBIOTEPHBIX TEXHOJOTHH; BJaJeHUE HaBbIKAMH pabOThl C OMNEpPalMOHHBIMU
CHUCTEMaMH, OCHOBHBIMHU BHJIaMU MPOTPAMMHOTO OOECHeUeHUs Ui PEIICHUsT yUeOHBIX
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3a/1a4 1o BRIOpaHHOM crielaIn3alin; Haludre NpeICTaBICHUN O KOMIIBIOTEPHBIX CETSIX
U UX POJIK B COBPEMEHHOM MHUPE,

0 0a30BbIX MPUHIIMIIAX OPTaHU3AUU U (YHKIIMOHUPOBAHUSI KOMIIBIOTEPHBIX CeTel, 00
o0IMX mNpUHIUNAX pa3paboTku U (PYHKUIHOHUPOBAHUS HHTEPHET-TNPUIIOKCHHUIA;
MOHUMAaHUE yrpo3 HHPOPMAIIMOHHOMN 0€30MaCHOCTH, UCIIOJIb30BAaHUE METOJIOB

U CPEICTB NPOTHBOACHCTBUS OSTHUM Yrpo3aMm, coOiojieHue Mep 0e30MacHOCTH,
IPEJOTBpAlIAlOIIMX  HE3aKOHHOE  PACIpPOCTPAaHEHHE  IEPCOHAIBHBIX  JAHHBIX,
coOnrofeHne TpeOOBaHUN TEXHUKH O€30MacHOCTH M TUTHEHBl TpH pabore ¢
KOMITBIOTEPAMH W JPYTHUMH KOMIIOHEHTaMU LU(POBOrO OKPYKEHHs, MOHUMaHUE
IIPABOBBIX OCHOB MCIIOJIb30BaHMs KOMIIBIOTEPHBIX MPOrpaMm, 0a3 JaHHBIX U paOOTHl B
cetu MHTEpHET;

NOHMMAHHWE OCHOBHBIX NPHUHLMIIOB JUCKPETH3AlMM  PA3JIUYHBIX  BUJOB
uH(pOpMaIU, YMEHHE ONPEAEIISITh HHPOPMALIMOHHBINA 00BbEM TEKCTOBBIX, I'paUUECKUX
Y 3BYKOBBIX JaHHBIX NP 33JaHHBIX MapamMeTpax IUCKPETH3ALUU, YMEHUE OINpPENesaTh
CPEIHIOI0 CKOPOCTh MEPEAAUr TaHHBIX, OLICHUBATh U3MEHEHHE BPEMEHU MIepeAaun Mpu
MU3MEHEHUH UH()OPMAITMOHHOTO 00BEMA JAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U; YMEHUE
UCITIOJIB30BATh IIPU PEIIEHUN 3a/1ad CBOMCTBA MO3WIIMOHHOMN 3allUCH YUCEN, aJITOpUTMA
NOCTPOEHUS 3aITUCH YU CIIA B TO3ULIMOHHOM CUCTEME CUUCIIEHUS C 3aJaHHBIM OCHOBAHHEM
U TIOCTPOEHMS YHCIIAa MO0 CTPOKE, COAEpPIKAIIEH 3alliCh 3TOT0 YWCIA B MO3UIMOHHOU
CUCTEME CUHUCIICHUS C 3aJlaHHbIM OCHOBAHHMEM, YMEHHE BBINOJHATH apupmeTrnyeckue
onepalyy B NO3UIMOHHBIX CUCTEMaX CUMCIICHHSI; YMEHHUE BBINOJIHATh IPeoOpa3oBaHus
JIOTUYECKHUX BbIPAXKEHUM, UCMOJIb3YS 3aKOHBI

anreOppl JIOTUKH, YMEHHE CTPOUTH JIOTUYECKOE BBIPAKECHHE B AM3IBIOHKTUBHON U
KOHBIOHKTUBHOM HOpMaJbHBIX (hOpMax Mo 3aJaHHOU TabJIMIle HCTUHHOCTH, UCCIIEI0BATh
00JacTh UCTUHHOCTH BBICKA3bIBAHUS, COICPIKAIIECTO NMEPEMEHHBIE, PEIIaTh HECIOKHbBIS
JIOTUYECKHE YpaBHEHHS W CHCTEMbl YpaBHEHMI; MOHMMaHHWE Oa30BBIX aJTOPUTMOB
00pabOTKHM YMCIIOBOM U TEKCTOBOM MH(OpMAIUK (3aMKCh YUCEN B TO3UIIMOHHON CHCTEME
CUMCIICHUS, HAXOXJICHWE BCEX MPOCTHIX YHCEN B 3aJaHHOM Juamna3zoHe, oOpaboTka
MHOTOPa3pSAIHBIX IENbIX YHCEN, aHAJIM3 CUMBOJBHBIX CTPOK U APYTHX), aJrOPUTMOB
MOKUCKAa U COPTUPOBKH, YMEHUE ONPEICISTh CIOKHOCTh M3Y4aeMbIX B Kypce 0a30BBIX
AJITOPUTMOB (CYMMHPOBaHHE JIEMEHTOB MAacCHBa, COPTUPOBKA MaccuBa, mepeOOpHbIe
aJITOPUTMBI, IBONYHBIN MIOMCK) U IPUBOJAUTH IPUMEPHI HECKOJIBKUX aITOPUTMOB Pa3HOi
CIOXHOCTH JJIA PEIICHUs OJHOW 3aJauyd;, BIIAJEHUE YHHUBEPCAIBHBIM S3BIKOM
nporpaMmmMupoBanusi Beicokoro ypoBHs (Python, Java, C++, C#), npeacraBieHus MU O
0a30BbIX TUNAX JAHHBIX U CTPYKTYpax JaHHBIX, YMEHHUE HCIIOJIb30BATh OCHOBHBIC
VOPABISIIONIME KOHCTPYKIIMM, YMEHHME OCYIIECTBIISITH aHAJIU3  MPEIJIOKEHHOM
IPOrpaMMBbI: ONPEAEIATh PE3YNbTaThl pabOThl MPOrPaMMBbl TP 33JaHHBIX MCXOIHBIX
JAHHBIX, OMIPEAETIATh, IPU KAaKUX UCXOAHBIX JAHHBIX BO3MOXKHO TMOJYYEHHE yKa3aHHBIX
pe3ynbTaTOB, BBISBIATH JaHHBIE, KOTOPblE MOTYT TPHUBECTH K OIIMOKE B padoTe
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nporpamMmbl, (OpMYJIHPOBATH MPEAJIOKEHUS MO YIYUIICHUIO MPOTPAMMHOIO KOJIa;
YMEHHE CO31aBaTh CTPYKTYPUPOBAHHBIEC TEKCTOBBIE JOKYMEHTHI 1

JEMOHCTPAllMOHHBIE MATEPHAJIbl C KCIOJIB30BAHUEM BO3MOXXHOCTEN COBPEMEHHBIX
MPOTPAMMHBIX CPEJCTB M OOJAYHBIX CEPBHUCOB; YMEHHE HCIIOJIB30BATh SJIECKTPOHHBIC
TaOJMIIBI [T aHATIK34, IPEACTaBICHUS

U 00paOOTKM NaHHBIX (BKJIIOYAs BBIYMCIEHHUE CYMMBI, CPEIHEr0 apHU(PpMETHUECKOrO,
HauOOJIBIIErO0 U HAMMEHBILIEr0 3HAYCHUH, PEIICHUE YpaBHEHUM, BEIOOP ONTHMAJIBHOTO
pelieHus, Moa00p JIMHUK TPEHAA, PELICHUE 3a7a4 IPOTHO3UPOBAHUA).

B mpouecce uzydenuss kypca mHGOpMaTUKU yriryOsn€HHOro ypoBHd B 11 kiacce
oOy4aromuMucs OyAayT JOCTUTHYTHI CIETYIOIINE TPEIMETHBIE PE3YIbTaThI:

YMEHHE CTPOUTb HEPABHOMEPHBIE  KOJBI, JONYCKAIONIME  OJHO3HAYHOE
JEKOIUPOBaHUE COOOUIEHUM (MIPePUKCHBIE KOJIbI), MCIOJB30BaTh MPOCTEHIINE KOJBI,
KOTOpBIE€ MO3BOJISIOT OOHAPYKMBATh M MCHPABIATH OUIMOKM IpU Nepefade JaHHBIX,
CTPOUTh KOJ, OOECHEYMBAIOIIMN HAUMEHBIIYI0O BO3MOXHYIO CpPEIHION JJIMHY
COOOILIEHUS PU U3BECTHOW YaCTOTE CUMBOJIOB, MOSICHATH MPUHIMUIBI paOOTHI IPOCTHIX
QITOPUTMOB CXKATHsl TaHHBIX; YMEHHE pElIaTh aIrOPUTMHUYECKHAE 3a7a4M, CBI3AHHBIE C
aHanu3oM rpadoB (3a1a4u MOCTPOEHUSI ONTUMAIBHOTO MYTH MEXKY BEpIIMHAMHU rpada,
OIPENEIICHUS] KOJIMYECTBA PA3JIMYHBIX IyTEW MEXIy BEPIIMHAMU OPUEHTHUPOBAHHOIO
alUKIIMYECKOro rpada), yMEHHE HCIOJIb30BaTh JEPEBb MPU AHAINU3E U MOCTPOECHUU
KOJIOB U JUIsI IPE/ICTaBICHUS apu(METUUECKUX BBIPAKEHUH, TPU PEILICHUH 3a/1a4 [TOMCKa
U COPTUPOBKH, YMEHHE CTPOUTH JEPEBO UTPHI 110 33JaHHOMY AJITOPUTMY, pa3padaTbiBaTh
U OOOCHOBBIBaTh BBIUTPHIIIHYKD CTPATErHI0 WIPHl; YMEHHE pa3padaTbiBaThb U
pean30BbIBaTh B BUE MPOTrpaMM 0a30BbI€ aJTOPUTMBI,

YMEHHE UCTIOIB30BaTh B TPOrpaMMax JaHHBIE PA3TUYHBIX THIIOB C yUETOM OTpaHUYEHUN
Ha JMana3oH MX BO3MOXKHBIX 3HAYEHHUM, MPUMEHSTh MPHU PEIICHUU 33aJad CTPYKTYpbI
TaHHBIX (CTIMCKH, CJIOBAPH, CTEKU, OYEPEH, IEPEBbSA), UCIIOJIb30BaTh 0a30BHIE ONIEpalIUN
CO CTPYKTYpaMHU JaHHBIX, IPUMEHATh CTaHIapTHBIE U COOCTBEHHBIE MOANPOTPAMMBI JIJIs
00pabOTKM YMCIIOBBIX JAHHBIX U CHMBOJIBHBIX CTPOK, HUCIIOJIB30BaTh IMPHU pa3paboOTKe
nporpaMMm  OMOJMOTEKH TMOANPOrpaMM, 3HATh (PYHKIIMOHAJIBHBIE BO3MOXKHOCTHU
MHCTPYMEHTAJBHBIX CPEACTB Cpeabl pa3paboTKW, YMEHHE HCIOJIb30BaTh CPEICTBa
OTNAJKU TPOTpaMM B Cpele MPOrpaMMHPOBAHHS, YMEHHE JOKYMEHTHPOBATh
IPOrpaMMbl; YMEHHUE CO3/1aBaTh BEO-CTPAHUIIBL;

BJIa/ICHHE OCHOBHBIMHU CBEJIEHUSIMU O 0a3axX JAaHHBIX, UX CTPYKType, CpPeICcTBax
co3/laHusl U paboOThl ¢ HUMU, YMEHHUE MCIOJIb30BaTh TAOJMYHbBIC (PEISIIMOHHBIE) 0a3bl
JaHHBIX (COCTaBJATH 3ampochl B 0a3axX AAaHHBIX, BBIOJHATH COPTHUPOBKY U TOHUCK
3anucedl B 0a3e JaHHBIX, HANOJHATH pa3pabOTaHHYI0 0a3y JaHHBIX) U CIPAaBOYHbBIE
CHUCTEMbI; YMEHHE UCTIOJIb30BATh KOMIIBIOTEPHO-MATEeMaTUUYECKUE MOJIEIH JIJIs aHau3a
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00BEKTOB M MPOIECCOB: (OPMYIUPOBATH LIE€b MOJCIUPOBAHUS, BBIMNOJIHATH aHAIU3
pE3yJAbTATOB, MOJYYEHHBIX B XOJI€ MOJICIIMPOBAHUSI, OIICHUBATh COOTBETCTBUE MOJICIHU
MOJICTIUPYEMOMY OOBEKTY WJIM MPOLECCY, MPEACTABIATh PE3YJIbTAThl MOACIUPOBAHUS B
HarJISITHOM BUJIE;

yMEHUe OpraHU30BbIBATH JUYHOE UH(OPMAIMOHHOE IPOCTPAHCTBO
C HCIOJb30BAHUEM PA3JIUYHBIX CPEACTB UU(PPOBBIX TEXHOJOTUM, TMOHUMAaHUE
BO3MOYKHOCTEH MU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, MU(PPOBHIX
00pa3oBaTeNbHBIX CEPBUCOB; TOHUMaHUE OCHOBHBIX MTPUHIIUIIOB PabOThI, BO3MOKHOCTEH

Y OTpaHUYCHUS
MPUMEHEHUS TEXHOJIOTHI MCKYCCTBEHHOT'O MHTEIJIEKTA B PA3JIMYHBIX 00JIACTSAX, HATMYNE
MPEACTAaBICHUM O Kpyre pellaeMbix 3aJad MAIIMHHOTO OO0ydeHus (pacrno3HaBaHUS,
KJaccupuKalMd W MOPOTHO3UPOBAHMS) HAJIUYME MPEACTABICHUM 00 MCHOJb30BAHUU
MH()OPMAIIMOHHBIX TEXHOJIOTUN B pa3IMYHBIX TPOPECCUOHATIBHBIX chepax.

22



TEMATHYECKOE IINIAHUPOBAHUE!

OenepanbHas padouas nmporpamma | Madopmartuka. 10—11 xnaccesl (yrinyOnéHHBIN YpOBEHB)

10 KJIACC
HaumenoBanue
No KonnuectBo OcCHOBHBIE BUBI ICATEIIBHOCTH
pa3lieNoB U TEM [IporpammHOe conepkanme
n/n 9JacoB o0yJaronmxcs
y4eOHOT0 MpeaMeTa
Paznen 1. HHudposasi rpaMOTHOCTDH
1.1 | KomnsroTep — 6 TpeboBaHMs TEXHUKU O€30MIaCHOCTU U | AHAIM3UPOBATH YCIOBHS
YHUBEPCAIbHOE TUTHEHBI IIPU paboTe ¢ KOMIIBIOTEPAMH | UCIIOJIL30BAHMs KOMIIBIOTEPA U APYIHX

YCTPOMCTBO 00pabOTKH
JTAHHBIX

U APYTUMH KOMIIOHEHTaMH [U(PPOBOTO
OKPY/KECHHUSI.

[TpuHIIUTIBI pAOOTHI KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM. APXUTEKTypa
¢dbon Heiimana. apsapockas
apxumexkmypa. ABTOMaTH4YECKOE

BBIIIOJIHCHHUEC ITPOTrpaMMBbI ITPOICCCOPOM.

OnepaTtuBHas, MOCTOSTHHAS U
JIOJITOBpeMeHHast namsiTh. OOMeH
JTAHHBIMU C TIOMOIIBIO IITHH.
KoHTposiepbl BHEIIHUX YCTPOUCTB.
IIpsamolt gocTyn K TaMSTH.
OCHOBHBIE T€HJICHIINU Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH.

JOCTYIHBIX KOMIIOHEHTOB IIU(POBOTO
OKPYKEHUS C TOYKU 3pECHUSA
TpeOOBaHUI TEXHUKHU O€30M1aCHOCTH U
rurueHbl. OnuChIBaTh COCTABHBIE YACTH
Y IPUHIUIBI pa0OTHl KOMIIBIOTEPOB,
MOOMJIBHBIX YCTPOUCTB, KOMITbIOTEPHBIX
CUCTEM.

XapakTepu3oBaTh KOMIIBIOTEPHI PA3HBIX
IIOKOJICHUM.

Hckartsb B cetn IHTepHET nH(OpMauio
00 OTEYECTBEHHBIX CIIELUATUCTAX,

! KprMGOM B COACPIKAHUUN TEMATHYCCKOT'O IJIAaHUPOBAHUSA BBIACIIACTCA MaTepHrall, KOTOpLIﬁ HE SABJIIETCS 00A3aTEIbLHBIM IIpyu U3y4YCHUHN U HC BXOAUT B COACPIKAHUC HpOMC)KyTO‘lHOﬁ

WJIM UTOTOBOM aTTeCTal[uu 1O MPEIMETY.
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BHECIIMX BKJIAJ B Pa3BUTHE
BBIYUCIIUTEIbHON TEXHUKH.
[IpuBOoanuTHE IPUMEDBI,
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[TapannenbHble BEIYUCICHUS. MOATBEPAKAAIONINE TCHICHIIUU Pa3BUTHUS
MHOronpouneccopHeie CUCTEMBI. BBIYHCIIUTEILHON TEXHUKH.
Cynepkomnerorepsl. Pactpenenénubie
BBIYMCIIUTEIIbHBIE CUCTEMBI U
o0paboTka OONBIINX JaHHBIX.

[losicHATE  CYIIHOCTH  ITapaJuIeNIbHBIX
BblunciaeHun. lIpuBoaute npumepsl

5 3aja4, A pEHIEHUusT  KOTOPBIX
MobunbHble m1ppoBLIe yeTpoicTBa 1 OPUMEHSIOTCSI  CYNEPKOMIIbIOTEPHBIE
UX pOsib B KOMMYHUKAIIMAX. TEXHOJIOTHH WIH TEXHOJIOTUN
BCTpoCHHBIE KOMIIBIOTEPBL. pacnpenes€HHbIX BBIYHCIICHUN.

MUKPOKOHTPOJIIEPHI.

XapakTepuszoBarb POOOTHU3UPOBAHHBIC
PoGoTu3npoBaHHbIe MPOU3BOICTBA

MIPOU3BOJICTBA, MOOWIbHBIE ITUGPOBBIC
YCTPOMCTBA u 1504 pOJIb B
KOMMYHHKAIUSAX
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1.2

IIporpammuoe
obecrieyeHue

[IporpammHoe obOecrieueHre
KOMIIBIOTEPOB U KOMIIBIOTEPHBIX
cucteM. Buapl mporpaMMHOIo
oOecrieueHus U X Ha3HAYCHHUE.
Oco6eHHOCTH TPOTPAMMHOTO
obecrieueHusI MOOMJIBHBIX YCTPOMCTB.
[TapaiiennbHOE TPOTPAMMUPOBAHKE.
CucteMHOE IporpaMMHOE oOecIieueHue.
OnepalluOHHBIE CUCTEMbI. Y TUJIUTHI.
HpaiiBepsl ycTpoicTtB. MHCTAIIIsIUKUS |
JICMHCTAIISIIIS MPOTPaMMHOTO
obOecrieueHusl.

daiisioBblie cucTeMbl. [IpuHIHIBI
pa3MenieHus U UMeHOoBaHusl (haiyioB B
nonroBpeMeHHoM mamsitu. [11abimoHb
JUTSL ONTUCAHUSI TPYII (pailyioB.

PaGotats ¢ rpapuueckum uaTepdeiicom
onepannoHHo cuctemsl (OC),
CTaHIaPTHBIMU U CITY)KEOHBIMHU
IPUIIOKEHUSAMH, (ailIOBBIMU
MEHEKEPAMH.

CoOTHOCHUTD BHJIbI TUIICH3UN Ha
UCIIOJIb30BaHUE MPOTPAMMHOIO
oOecrieueHus U mopsJI0K €ro
UCTIONb30BaHUS U PACIIPOCTPAHCHUS.
[IpuBOIUTE NpUMEPHI IPOIPUETAPHOTO
¥ CBOOOJTHOTO MPOrPaMMHOIO
oOecrnievueHus, IpeJHa3HaYeHHOTO /ISt
pEIICHUs OTHUX U TeX XKe 3a7a4.
HaspiBaTh OCHOBHBIE
IpaBOHAPYUICHMSI, UMEIOLIUE MECTO B
00J1aCTH UCIIOJIb30BAHUS
IPOrpPaMMHOTO
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3akoHOIaTEILCTBO Poccuiickoi
deaeparuy B 001aCTH TPOTPAMMHOTO
obecneuenus. JIuneH3npoBaHue
MIPOTPAMMHOTO 00€CTICUCHUS U
1upoBeIX pecypcos. [Ipompueraproe n
CBOOO/IHOE MPOrpaMMHOE 0OecTieUeHHE.
KomMepueckoe 1 HEKOMMEpUYECKoe
HCIIOJIB30BaHUE MTPOTPAMMHOTO
obecricueHus U IUPPOBBIX PECYPCOB.
OTBETCTBEHHOCTb, YCTaHABIMBaEMas
3aKOHOJAaTeILCTBOM Poccuiickon
denepaliviy 3a HEMPABOMEPHOE
MCIIOJI30BaHUE MTPOTPAMMHOTO
oOecrieueHus U UGPOBBIX PECYPCOB

oOecrieyeHus, 1 OTBETCTBEHHOCTh
34 HMX, IPEIyCMOTPEHHYIO
3aKOHOJATEILCTBOM PO.
Hpakmuueckue pabomor*:

1. Uncmannayus u oeuncmannsayus

npozpamm

! TIpepnaraemslii B mporpamMme 110 HHPOPMATHKE NepedeHb NPAKTUYECKUX PabOT SBISETCS PEKOMEHIATENLHBIM, YUHTENb JIENAET BLIOOP IPOBEICHUS IPAKTHYECKUX PaboT.
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1.3.

KOMHLIOTGPHBIG CCTHU

[IpyHIMIOBI TOCTPOCHUS U alllapaTHbHIC
KOMITOHEHTBI KOMITBIOTEPHBIX CETEH.
Ceresblie potokobl. Cetb IHTEpHET.
Anpecanus B cetu HTEpHET.

[Tporoxomnsr creka TCP/IP.

Cucrema 1oMeHHBIX UMEH. Pa3nencHue
IP-ceTn Ha MOACETH C MOMOIIBLIO
Macok nojcerei. CeTeBoe
anMuHucTpupoBanue. [lomydyenue
JIAHHBIX O CETEBBIX HACTPOMKaX
komimbroTepa. [IpoBepka HaTuuuA
CBSI3U

[ToACHATH MPUHLUIBI TIOCTPOECHUS
KOMITBIOTEPHBIX CETEU. BBIABIATH
oO11ee U pa3nuuus B OpraHu3aluu
JIOKABHBIX U TJ100aTbHBIX
KOMITBIOTEPHBIX ceTel. lIpuBoauTh
MIPUMEPBI MPOTOKOJIOB CTEKA
TCP/IP ¢ onpenenéHHbIMU
(GYHKIUAMMU.

Hcnonws3oBaTh Macku moaceTein

115 pazouenus [P-cetn Ha mojceTy.
[IprMeHsaTh MpOrpaMMHOE

28



OenepanbHas padouas nmporpamma | Madopmartuka. 10—11 xnaccesl (yrinyOnéHHBIN YpOBEHB)

c y3ioM cetu. OnpeneneHue MapuipyTa
JIBU>KEHUS MTaKETOB.

Bunp! gestenbHocty B cetu HTEpHET.
CepBucol UnTepHerTa.
["eonH(pOpMaAITMOHHBIC CHCTEMBI.
["eonokaImoOHHBIE CEPBUCHI PEATTHLHOTO
BpEMEHU (Hampumep, JOKaIus
MOOUIIbHBIX TeNIe(hOHOB, ONIPECICHHE
3arpy>KEHHOCTH aBTOMarucTpaieil),
WHTEPHET-TOPTOBJIS, OpOHUPOBAHKE
OWJIETOB U TOCTHUHHUIIL.
["ocynapcTBeHHBIE AJIEKTPOHHBIE
cepBUCHI U ycinyrd. COUAIBHBIE CETH —
OpraHu3aIys KOJJIEKTUBHOTO
B3aMMOJICUCTBUS M OOMEHA JaHHBIMH.
CeTeBoli STUKET: NpaBUiia IOBEJACHUS B
kubepnpocrpanctse. [Ipobiaema
MOJTMHHOCTH TIOJTyYEeHHOMN
uHpopmaruu. OTKPBITHIE
oOpa3oBaTeIbHbIE PECYPChI

obecrieueHne s IPOBEPKHU
paboTOCTIOCOOHOCTH  CETH.
Ilpakmuueckue pabomot:

1. Cemesoe aomunucmpuposaHue
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1.4

Nudopmarmonnas
0€30MacHOCTb

TexHOreHHbIE U SKOHOMHYECKHE
yIPO3bl, CBA3aHHBIE C UCIIOJIb30BAHUEM
UH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TexHoJorui. O61mre npodIeMbl 3aIUThI
uHbOopMaluu 1 UHPOPMAITHOHHOM
oe3onacHocTu. CpecTBa 3a1uTh
uH(pOpMaIlMK B KOMIIBIOTEPAX,

XapakTepru30BaTh CyIIHOCTh MOHSATHIA
«uH(pOpMAaIOHHAs 6€30MaCHOCTbY,
«3amuTa nHpOpMaIN».
dopmynupoBaTh OCHOBHBIE IIPAaBUIIA
uHGOPMaIIMOHHON 0€30M1aCHOCTH.
AHanM3upoBaTh 3aKOHOIATEIBbHYIO
0a3y, Kacarouryrcss HHPOpMaMOHHOM
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KOMITBIOTEPHBIX CETSIX U
aBTOMATHU3HPOBAHHBIX
UH(GOPMAIIMOHHBIX CUCTEMAX.
[IpaBoBOE oOecneueHue
uH(GOPMAIIMOHHON O€30MaCHOCTH.
DnexkmporHas yugppoesas noonucs,
cepmuuyuposanHvle caimol U
ookymenmosi. [IpenoTBparieHue
HECaHKIIMOHUPOBAHHOTO JIOCTYMa K
JUYHOU KOH(PHUICHIHATIbHON
uH(popmanuu, XpaHsaueiics Ha
MEPCOHAIBHOM KOMIBIOTEPE,
MOOHIIbHBIX YCTPOUCTBAX.
Bpenonocnoe nporpaMmmMHoOe
obecrieueHue u crocoObl OOPHOBI ¢
HUM. AHTUBHUPYCHBIC TTPOTPAMMBI.
OpraHuzarus JMYHOTO apXrBa
uHpopManuu. PezepBHoe konupoBaHue.
[TaponbHas 3ammra apXuBa.
[IudpoBanne nanHbIX. CHMMETPHYHBIC
¥ HECUMMETPHUYHBIC U PHI.

[udpsr mpocToii 3aMeHBI.

[udp Lezaps. [ludp Buxenepa.
Anroputm mmdpoBaaus RSA.
Cmezeanoepaghus

0€30IacCHOCTH.

[IpumeHsTh cpeacTBa 3alIUThI
uHbopMaluu: OpaHaMay’phl,
AHTUBUPYCHBIC MPOTPAMMBI,
NapOJIMPOBAHKE U
apXuBUpOBaHUE, MU(ppoBaHUE.
[IpenotrBpamars
HECaHKIIMOHUPOBAHHBIM
JOCTYN K JINYHOH
KOH(UAEHIIUATBHON
uH(popMaIuu, XpaHsauieiics Ha
MEePCOHATILHOM KOMIIBIOTEPE,
MOOWIIbHBIX YCTPOUCTBAX.

Ilpakmuueckue pabomut:

1. Anmueupycnuvle npocpammbi.

2. [llugposanue oanmnvix
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Hroro no pazneny 24

Pasznea 2. TeopeTnyeckne 0CHOBbI HH(POPMATHKH
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2.1

[IpencraBinenue
uHpopManu B
KOMITBIOTEPE

19

Nudopmartus, qaHHbBIC U 3HAHMS.
NudopmanmonHsie mpoiieccsl B
IpUpOE, TEXHUKE U 00IIIECTBE.
HenpepbiBHBIE U JUCKPETHBIC
BEJINYMHBI U CUTHAJIBI.

HeobxoaumocTh TucKpeTru3aim
uH(bOopMaIuK, NpeTHA3HAYCHHON IS
XpaHeHus, rnepeaayu u 00padboTKH B
IU(POBBIX CUCTEMAX.

JIBOMYHOE KOJUPOBaHHUE.
PaBHOMepHBIE U HEPAaBHOMEPHBIE KO/IBI.
JlekoiupoBaHue COOOIIEHUH,
3alIMCAaHHBIX C TTIOMOIIBIO
HEPAaBHOMEPHBIX KOJOB. Y cinoBue PaHo.
[TocTpoenune 0JHO3HAYHO
JNEKOJIUPYEMBIX KOJIOB C MOMOILBIO
nepesa. I pagh An.A. Mapkosa. EnuHUAIIBI
U3MEpPEHUs KOJIMYEeCTBa HH(OpMAIUH.
AndaBUTHBIN TOAXO/T K OLIEHKE
KOJIM4YeCTBa MH(POPMAIIHH.

Cucremsl cuncnenus. Pa3sépuyras
3aMuCh MEJIBIX U JPOOHBIX YHCEN B
MO3UIIMOHHOM CUCTEME CUUCIICHUS.
CBoiicTBa MO3UIIMOHHON 3aMKUCU

YHCIIa: KOJIMYECTBO MUQP B 3aIUCH,

I1osCHATP CyIIHOCTH NOHATUI
«UH(pOpPMALIUS, «JTaHHBIE,
«3HaHusY. Pemats 3aaun Ha
U3MepeHne HPpopMaluu,
3aKJIIOYEHHOU B TEKCTE, C MO3ULIAU
andaBUTHOTO TToAX0aa (B
MPEJINOJIOAKEHUHN O PABHOU
BEPOSATHOCTHU MOSIBJICHUS CHMBOJIOB B
TEKCTE).

[TosicHATH HEOOXOIUMOCTD U
CYIIHOCTb JUCKPETU3ALUU TIPU
XpaHEeHUH, Tiepeaaue u o0paboTke
JAHHBIX C OMOILbI0 KOMITBIOTEPOB.
[IpuBOIUTH MPUMEPHI PABHOMEPHBIX
Y HEpAaBHOMEPHBIX KOJIOB.
KonupoBath u nekogupoBaTh
COOOIIIEHUS C HCIIOJIb30BAaHUEM
PAaBHOMEPHBIX M HEPAaBHOMEPHBIX
K0710B. CTpOUTD NMPEUKCHBIC KOJIBI.
KinaccudunmpoBaTh cuctemsl
CUUCJICHUSI.

Brinonsats CpaBHEHUE qyucen,

3aIlIMCaHHBbIX B IIBOPI‘JHOﬁ,
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IMPpU3HAK ACIIMMOCTH YUCJId HA
OCHOBAHUC

BOCBMCpH‘IHOﬁ )41 HICCTHa,HHaTCquHOﬁ

CHUCTCMAX CUHCIICHUA.

OcCylIecTBIATh NEPEBOJT UUCET MEXKTY
JIBONYHOW, BOCBMEPUYHOU
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CUCTEMBbI CUUCIICHUS. AJITOPUTM
nepeBo/ia 1eoro yucia u3 P-uunoi
CHUCTEMBI CYUCIICHUS B JIECITUUHYIO.
AJTopuTM TIepeBoa KOHEUHOM P-
WYHOM ApOOH B JECATHYHYIO. AJTOPUTM
MepeBoa 1EeJI0ro Ynciia u3 IeCITUIHOU
CUCTEMBbI CUuCiieHus B P-uuHy1o.
[lepeBo/1 KOHEUHOU ECATUYHOU TpoOU
B P-nunyto. /IBonuHas, BocbMepu4Has
U IIECTHA/IIATepUYHAS] CUCTEMBI
CUHUCJICHUS, CBSI3b MEXK]ly HUMU.
Apudmernyeckue onepanud B
MMO3HUIIMOHHBIX CUCTEMaX CUMCJICHUS.
Tpouunas ypasnogewienuas cucmema
cuucierus. J[8ouuHo-0ecamuyHasi
cucmema c4ucieHusl.

Koauposanne tekctoB. Koguposka
ASCII. Ogno6alTHBIE KOTUPOBKH.
Crangapt UNICODE.
UTF-8.
UH(OPMAITMOHHOTO 00bEMA TEKCTOBBIX

Koauposka Onpenenenue
COOOIIEHUH.

Komuposanne n3obpaxenuit. Ornenka
HH(POPMAITHOHHOTO 00béMma
rpaduyecKuX JaHHBIX MPU 3aTaHHBIX

Y IIECTHAAUATEPUIHON CHCTEMaMHU
CUMCIICHHUS.

BBINONMHATE CIIOXKEHUE U BBIYUTAHUE
YHCEIl, 3alIMCaHHBIX B JBOMYHOM,
BOCBMEPUYHOU U IIECTHAALATEPUIHON
CHUCTEMAX CUHCIICHUS.

Ocy1ecTBIATh KOAUPOBAHUE TEKCTOBOU
uH(popManuu c ITOMOUIBIO
KOJMPOBOYHBIX TAOJIHLI.

Onpenensite UHPOPMALTMOHHBIN 00BEM
TEKCTOBBIX COOOLIEHUWH B Pa3HbIX
KOJUPOBKAaX.

Brrunciars pazmep 1BETOBOW MAIUTPHI
M0 3HAYCHHUIO OUTOBOU TJIyOMHBI 1IBETA.
Onpenensts pazMepsl rpadudecKux
(aitiioB IpU U3BECTHBIX Pa3pelliCHUH U
rIIyOMHE KOAUPOBAHUS LIBETA.
Boruucnsate n1HGOpMALMOHHBIN 00BEM
1 pOBOH 3BYKO3aIMCH TI0 YaCTOTE
JTUCKPETHU3aINH, TITyOUHE KOAUPOBAHUS
Y BPEMEHU 3aIHCH.

Ilpakmuueckue pabomuwi:
1. Juckpemuzayus epaguueckoii
uHgpopmayuu.
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paspernieHny 1 TIIyOnHe KOAUPOBAHUS
uBeta. L{BeroBbie Mogenu. BekTopHoe

2.  Juckpemuzayus 36yK0801i
uHpopmayuu

36



®denepanpHas padouast mporpamma | Uadopmaruka. 10—11 xkmaccer (yriyOnEHHBIA YPOBEHB)

KogupoBaHue. DopMarbl TpadUUECKUX
daitnos. TpéxmepHas rpaduka.

®pakranpHas rpaduka.
Koauposanue 3Byka. OnieHka
nH(popMaImoHHOTO 00bEMaA
3BYKOBBIX JAHHBIX TIPH 3aTaHHBIX
4acTOTe JUCKPETU3AINH U
Pa3psATHOCTH KOJTUPOBAHUS
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2.2

OcHOBBI anreOpsI
JIOTUKA

14

AnreOpa noruku. [Tonsitue
BBICKa3bIBaHUs. BhICKa3bIBaTEIbHbBIC
dbopmel (mpenukatsl). KBaHTOpHI
CYIIIECTBOBAHMSI 1 BCEOOITHOCTH.
Jlornyeckue onepanuu. TaOaHIIbI
MCTUHHOCTHU. JIoruueckre BhIpaKeHHUS.
Jlornueckue TOXKAECTBA.
JIoKa3aTenbCTBO JIOTHUYECKUX TOXKIECTB
C NOMOIILIO TAOJIMI] UICTHHHOCTH.
Jlornyeckue onepaiyu 1 orepanuu Hajl
MHOKECTBaMHU.

3aKoHBI anreOphl JTOTUKH.
DOKBUBAJIEHTHbIE PEOOpa30BaHUS
JIOTUYECKUX BbIpakxeHul. Jlornueckue
YpaBHEHUS U CUCTEMBI YPaBHEHUH.
Jlornueckue QyHKIMU. 3aBUCUMOCTD
KOJINYECTBA BO3MOKHBIX JIOTUYECKHUX
GyHKIMIA OT KOJIMYECTBA apryMEHTOB.
[ToHBIE CUCTEMBI JIOTUYECKHUX

[IpuBOAUTH MPUMEPBI ITEMEHTAPHBIX H
COCTaBHBIX BBICKA3bIBAaHUM.

PaznuyaTh BbICKa3bIBaHUS U MPEIUKATHI.
VY cTaHaBIMBATh CBS3b MEKY alIreOpoi
JIOTUKH U TEOPUEN MHOKECTB.
BrruucnsaTe 3HaYEHUS TOTUYECKUX
BBIPKEHHUI C JJIOTUYECKUMHU
onepanusIMi KOHbIOHKIINH,
JTU3BIOHKLNN, UHBEPCUU, UMIUIMKALUH,
HKBUBAJICHIUH.

[IpoBoaUTh aHaMU3 TAOIHI] HCTUHHHOCTH.
CrpouTts TaOIULBI HCTHHHOCTU
JIOTUYECKUX BBIPAKECHUM.
Ocy1ecTBIIATh SKBUBAJICHTHBIE
peoOpa3oBaHUs JIOTHISCKUX
BBIPKEHUI C UCIIOJIb30BAHUEM 3aKOHOB
anreOphl JIOTUKH.

Ocy1ecTBIATh MTOCTPOECHUE JTIOTHYECKOTO
BBIPAKEHUS C TAaHHOU
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(GyHKLIHA.

Kanonuueckrie popMbl JIOTHUECKUX
BbIpakeHHl. COBEpIIEHHBIE
JN3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJbHbIE (POPMBI, ATTOPUTMBI UX
MOCTPOEHUS MO TAOIUIE UCTUHHOCTH.
Jlornueckue 3EMEHTHI B COCTaBe
koMmbtoTepa. Tpurrep. Cymmarop.
MHoropa3psaHblii CyMMaTop.
[TocTpoeHue cxeM Ha JIOTHYECKHUX
AJIEMEHTAaX 110 3aJJaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aIIACh JJOTUYECKOTO
BBIPAXKEHUS 110 JJOTHYECKOU CXEME.
Mukpocxemvl u mexHono2us ux
npou3800cmea

TabIUIell HCTUHHOCTH U €r0
YIPOLIEHUE.

Pemate nmpoctele toruueckue
YPAaBHEHMS U CUCTEMBI YPABHECHUM.
XapakTepu3oBaTh JOTUYECKUE
JJIEMEHTHI KOMIIBIOTEPA.

[ToscHATH yCTPOMCTBO CymMMaTopa H
TpUITEPA.

3anuchIBaTh JIOTHYECKOE BEIPAXKEHHE 110
JIOTHYECKOMN CXEME.

CTpouTh CXEMBI Ha JIOTHYCCKUX
3JIEMEHTaX 110 3aJaHHOMY
JIOTUYECKOMY BBIPAKCHHIO.
Ilpaxmuueckue padomor: 1.
Ilocmpoenue u ananuz mabauy
UCMUHHOCIMU 8 MAOIUYHOM NPOYeccope
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2.3 | KomnbrotrepHas 7 IIpencrasienue uenbix ynucesn B naMatu | [lonydars BHyTpeHHee peacTaBIeHUE
apI/I(bMeTI/IKa KOMIIBIOTCPA. OI’paHI/I‘-IeHHOCTB LICJIBIX U BEIICCTBCHHBIX YUCEII B
Anariasona qucell Npu OrpaHn4cHun NaMsITH KOMITbIOTEpA; ONPEACIIATh IO
KOJInuecTBa pa3psaoB. llepenonnenue BHYTPEHHEMY KOy 3HAUCHHUE THCTA.
pa3psIHON CEeTKH. be33HaKoBbIE U
5 XapakTepu3oBaTh 0€33HAKOBBIC U
3HAKOBbIC JJaHHbIC. 3HAKOBBIN OWUT.
. . 3HAKOBBIE JAHHBIE.
JIBOMYHBIN JOTIOJTHUTEIBHBIN KO
[losicHATP  TIOPSAOK  BBINIOJIHEHUS
OTPULATEJIbHBIX YUCE.
[ToGUTOBBIE JIOTHYECKUE ONEPALIHH. apU(pMETHICCKUX ONEPALHIi C LEIbIMI
Jlornueckuii, apupMeTHUUECCKUN W 1 BCHICCTBCHHBIMHU  YHCJIaAMHU B
nukiandeckuit capuru. [ludpoBanue rporeccope.
[IpuMeHsTh MOOUTOBBIE JTOTUYECKUE
C TOMONIBI0 TOOUTOBON  Omepanuu onepalvu.
«uckmovaromee NJIN». XapakTepu3oBaTh IPEACTABICHUE
IIpencrasiieHre BEIECTBEHHBIX YNCEI 1 XpaHCHHUC B IIaMATH KOMIILIOTCPA
B MaMSTH KOMIIbIOTEpa. 3HAYAIAs YaCTh | BEIIECTBEHHBIX YHCEN.
U NIOpANOK yncia. Jlnana3on 3HauyeHUun | [1osiCHATh MPUYMHBI HAKOTIJICHUS
XPaHEHUS BEUICCTBEHHBIX YHCEII, BeIeCTBEHHBIMH HCTAMIL.
CBSI3aHHBIE C OTPAaHUYECHUEM
Ilpakmuueckue pabomeoi:
KOJIMYECTBA pa3psA10B. BeinonHenue o N
ONepalnii C BELUIECTBEHHBIMU YHCIAMHU, | ;y enue nopaspAcHoeo Mamuinoeo
HAKOILICHHE OMIMOOK IIPH BBIYHCIeHUsX | P COCTAGTEHIZ YETBIX U 6EUECIEEHHbLY
uycen
Htoro no pazaeny 40
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Paznen 3. AiropuTt™Mbl 1 IPOrpaMMHUpPOBaHUE

3.1

BBenenune B
MIPOrPaAaMMHUPOBAHUE

16

OmnpeneneHne BO3MOXKHBIX
PE3yNIbTaTOB pabOTHI MPOCTEUIITIX
QITOPUTMOB YIIPABJICHUS
WCTIOJTHUTEIISIMUA U BBIYUCITHTEIBLHBIX
anroput™MoB. OnpeieIeHre UCXOTHBIX
JAHHBIX, TPU KOTOPHIX AITOPUTM
MOKET JIaTh TPeOyeMBbIil pe3yJIbTarT.

OTansl PCIICHUA 3a1a49 Ha KOMIIBIOTCPC.

HNHCTpyMEHTAIBHBIE CPECTBA:
TPaHCIISITOP, OTIAAYHK,
npoduimpoBurk. Komnunsuus

Y MHTEpHpETalus MporpaMm.
BupryanbHble MallIuHBI.
NuTterpupoBanHas cpena pa3paboTKH.

BrisicHsATh pe3ynbTat paboThl
QJITOPUTMA JIJIS1 HCTIOTHUTENS TIPH
3aJJaHHBIX UCXOIHBIX IaHHBIX,
OTIpE/ICIIATH BO3MOKHBIE HCXOTHBIC
JaHHBIE JUI1 U3BECTHOTO pe3yJbTaTa.
[IpuBOIUTE NpHUMEpPHI AITOPUTMOB,
coJiepXKallux nocjae10BaTeIbHbIE,
BETBALIUECS U LUKINYECKHE
CTPYKTYpbl. AHAJIU3UPOBATH
UKJINYECKHUE aJTOPUTMBI JIJIs
UCTIOJTHUTEISA. BhIIensaTh 3Tamsl
pElIeHUs 3a/1a4l Ha KOMIIBIOTEPE.

IHosicHATB CYITHOCTD BBIIACIICHHBIX
JTaIlIOB.
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Metoas! OTIaaKH IPOrPaMM.
Hcnonb30BaHnEe TPaCCUPOBOYHBIX
Tabnuil. OTaag0YHbIN BBIBO/I.
[TomaroBoe BBIMOJIHEHUE IPOTPAMMBI.
Touku ocranoBa. [IpocMOTp 3HaUECHUI
MIEPEMEHHBIX.

Azbik nporpammupoBanus (Python,
Java, C++, C#). Turmsl JaHHBIX:
1[EJIOUYKCIICHHBIC, BEIIICCTBCHHBIE,
CUMBOJIbHBIE, JJOTUYECKHUE. BeTBiIeHusI.
Cnoxnble ycnoBus. LIUKIIBI C ycIioBHEM.
[{UKIBI 1O IEPEMEHHOM.
B3anmo3aMeHs€MOCTh Pa3InYHbIX
BUJIOB IIUKJIOB. IHBapuaHT 1UKIIA.
CocTaBiieHHE LIUKJIA ¢ UCTIOJIb30BAHUEM
3apaHee ONPeAeIEHHOrO UHBapUaHTa
[UKJIA.

JIoKyMEeHTHpOBaHUE TPOTPaAMM.
Hcnonb3oBaHrE KOMMEHTAPUEB.
[ToaroroBka onmucaHusi MporpaMMbl 1
WHCTPYKIIMU JJIsI I0JIb30BATEIIS.
AJTOpUTMBI 00pa0OTKH

HaTypaJIbHBIX YHCEJ, 3alMMCAaHHBIX B
MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS:
pazOueHue 3anucy 4ucia Ha
OTIIeTbHBIC IU(PPHI, HAXOKICHHUE

OTnaxxuBaTh IPOrPAMMBI C TOMOIIBIO
TPACCUPOBOYHBIX TAOIUI[ U C
UCIIOJIb30BaHUEM BO3MOXKHOCTEN
OTJIATYNKA CPEJIbI
nporpammupoBanusi. COCTaBISThH
JOKYMEHTAIUIO HAa MPOrpamMmy.
Pa3zpabatbiBaTh 1 peaii30BbIBATh Ha
SI3bIKE MIPOrPAMMHUPOBAHMS
aIrOpUTMBbI 0OPAOOTKH 1IEJIBIX YUCET,
B TOM YHCJIE TIepeOOpHbIC
anroputmsl. Pa3pabaTeiBaTh
nporpaMmbl Jjisi 0OpabOTKU JIaHHBIX,
XPaHAUIUXCS B TEKCTOBBIX (haiiiax.
Ilpakmuueckue pabomuoi:

1. Buvidenenue u obpabomka yugpp
Yenoeo Yucia @ pasiudHblx CUCEMAX
CUUCTEHUS C UCNOTb308AHUEM
onepayuti Yyeao4ucieHHouU
apughmemuxu.

2. Peuwenue 3a0au memooom
nepeobopa. 3. Obpabomka 0aHHbIX,
XpaHawuxcs 6 Qainax
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CYMMBI U TIpou3BeieHus udp,
HaXO0XI€HNE MaKCHUMaJIbHON
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(MUHUMATBHON) TTUDPHI.

HaxosxaeHnue Bcex MpoCThIX YUCEN B
3aJlaHHOM Auana3oHe. [IpeacraBnenue
YKclia B BUJe Habopa MpOCTHIX
COMHOXKHUTENEH. AITOPUTM OBICTPOTO
BO3BE/ICHUS B CTEIICHb.

O6paboTKa JaHHBIX, XPAHSAITAXCS
B (paitnax. TekCTOBbIE U JBOUYHBIC
(aiinbl. @aiioBble IEPEMEHHBIE
(datinossie ykazatenu). Utenue u3
¢aiina. 3anuch B daiin
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3.2

BcnomorarenbHbIE
aJITOPUTMBI

Pa3Ouenne 3agaun Ha MOA3aJayH.
[ToamporpamMmbl  (TIponieAypel U
dbyukiun). Pexypcus. PekypcuBHbIe
00BeKTHI (ppakTansl). PekypcuBHbIC
MpoLEypbl U QYHKIIUU.
Hcnonb3oBanue cTeka Jis
OpraHU3alMH PEKYPCUBHBIX BHI30BOB.
Hcnonp30BaHne CTaHIAPTHOU
OMOTMOTEKH S3bIKA
nporpammupoBanus. [logkmtouenue
OMOIMOTEK MOANPOTPAMM CTOPOHHUX
Ipou3BoAUTENIe. MOAYJIBHBIN ITPUHIIUIT
MTOCTPOEHUS TTPOTPamMM

Paz0uBaTh 3aauy Ha o3a1auu.

O opMIATh TIOTUYECKH IEIOCTHBIE WU
MOBTOPSIIOIIHNECS (PparMeHTHI
IPOTrpaMMBbI B BUJIE TTOANIPOTPAMM.
[TosSICHATB CYIIHOCTH PEKYPCUBHOTO
JIrOpUTMA.

Haxonutb pekypcuBHbIE OOBEKTHI B
OKpy»xaromeM Mupe. OnpenensiTe
pe3ynbTaT paboThl MPOCTOTO
PEKYPCUBHOT'O aIrOpUTMA.
Hcnons3oBaTh cTaHgapTHBIE
OHOIMOTEKM OANPOrpaMM s3bIKa
IPOTpaMMHUPOBaHUs, OMOIHMOTEKH
CTOPOHHHUX MPOU3BONUTEIIEH.
[IpuMeHATP MOAYJIBHBIN TPUHIIUI
npu pa3zpaboTKe Iporpamm.

Ilpaxmuueckue padomot:
1. Hcnonvzosanue noonpozpamm

CMAaHOapmuol OubIUOmMeKU s3bIKa
NPOSPAMMUPOBAHUSL.

2. Paszpabomka noonpoepamm.
3. Pexypcusnvie noonpoepammeL.

4. Mooynbubiil npunyun nocmpoeHus
npozpamm
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3.3

YucreHHble MCTO/bI

Yucnenusie MeToAbl. TOUHOE U
NPUOIMKEHHOE PEIICHUS 3a]1a4H.
YucneHHble METObI PEIIEHUS
ypaBHEHHI: MeTO] Iepedopa, MEeTo/I
MOJIOBUHHOTO Jenenust. [Ipubmmkénnoe
BBIUUCJICHUE JIJTUH KPUBBIX.
Brraucnenue miomaaei Guryp ¢
MTOMOIIIBIO YHUCIICHHBIX METOA0B (METO/
MPSMOYTOJILHUKOB, METOJI TpameInii).
[Touck Mmakcumyma (MUHUMYyMa)
(GyHKUIHMH OAHOW MEPEMEHHON METOIOM
TOJIOBUHHOTO JICJICHUS

[TosICHATH IPUHITUTIBI PaOOTHI
YUCJICHHBIX METOJIOB, Pa3HUILY

MEXIY TOYHBIM U TIPUOTMKEHHBIM
PEIICHUSIMA BBIYUCIIUTEITLHBIX

3ajad.

Pa3pabatbIBaTh 1 OTJIAXKUBATh
IPOrPaMMBbI, PEATU3YIOIIHNE
YUCJICHHBIC METO/IbI PEIICHUS
ypaBHEHUH, NPUOIMKEHHOE
BBIYHCIICHUE JITTHH KPUBBIX

U TUIoaaeit puryp, moMck MaKkCuMyma
(MuHEMYMa) QYHKITUHA OTHOM
IIEPEMEHHOM.

Ilpakmuueckue padbomoi:

1. Yucnennoe pewierue ypagHeHull.
2.  Tlpubnusxcénnoe svruucaenue OIuH
Kpuswlx u niowjaoeu gueyp.

3.  Tlouck makcumyma (Munumyma)
dyuryuu
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3.4

AnroputMbl  00pabOTKH
CUMBOJIbHBIX JaHHBIX

O6paboTKa CHMBOJIBHBIX JaHHBIX.
Bcerpoennbie pyHKIMM s3bIKaA
pOTrpaMMHUPOBaHUs 1151 00pabOTKU
CUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKH CUMBOJIBHBIX CTPOK:
MOJICYET KOJIMYECTBA MOSBICHUHN
CHUMBOJIa B CTPOKE, pa30UEHUE CTPOKH
Ha CJI0Ba IO MPOOEIbHBIM CUMBOJIaM,
MOUCK MOJICTPOKH BHYTPH JIAaHHOU
CTPOKH, 3aMEHA HAWJICHHOW MOJACTPOKHU
Ha JIPYTYyI0 CTPOKY. ['eHepanusa Bcex
CJIOB B HEKOTOPOM aJihaBuTE,
YAOBJIETBOPSIONINX 3aJaHHBIM
orpannuenusiM. [IpeobpazoBanue uncna
B CUMBOJIBHYIO CTPOKY U OOpaTHO

Hcrnonb30BaTh BCTPOCHHBIC

(GYHKITUH sI3bIKa IPOTPAMMHUPOBAHUS
111 00pabOTKHU CUMBOJIBHBIX CTPOK.
Pa3zpabatbiBaTh 1 OTIIAXKHUBATH
IPOTPAMMBI, PEAUTU3YIOIIHE TUITOBHIE
AJITOPUTMBI 00PaOOTKH CUMBOJIbHBIX
JAHHBIX HA BEIOPAHHOM SI3BIKE
IPOTrPaMMHUPOBAHHSI.
[IpeobpazoBbIBaTH UKCia B
CUMBOJIbHYIO CTPOKY U 00paTHO.
Ilpakmuueckue pabomui:

1. Ilocumeonvuas oopabomka cmpox.
2. Obpabomka  cmpok c
@yHKYuLL
CMAaHOapmuoll  OubIUoOmexu s3vlKa

UCNoJIb306aHUEM

NPOCPAMMUPOBAHUSL.

3. I'enepayus ecex cnos,
V0081emeopAIOUUX 3A0AHHOMY YCA08UIO
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3.5

ANropuT™MBI 00pabOTKH
MaCCHBOB

10

MaccHBBI 1 IOCIEI0BATEILHOCTH
yucell. Berauciaenne 0000EHHBIX
XapaKTEPHUCTHK DJIEMEHTOB MacCHUBa
WJIA YUCIIOBOM ITOCIIEN0BATEILHOCTH
(CyMMBI, IPOU3BEACHHUS, CPETHETO
apu(PMETHICCKOTO, MUHUMAJILHOTO H
MaKCHUMaJbHOTO 3JIEMECHTOB,
KOJIMYECTBA DJIEMEHTOB,

[IpuBoauTHE IPUMEPHI
OJIHOMEPHBIX U JBYMEPHBIX
MaccuBoB. I[IpuBoauTH MpHUMEpPHI
3a/1a4 U3 NOBCEJHEBHOM KU3HU,
IIPEAIOIATraloIIUX UCIIOJIb30BAaHUE
MacCCHUBOB.

Pa3pa6aTI>IBaTB n OTJIa’KNBAThH
IIporpaMmal, pCaIn3yromnuc THUIIOBLIC
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YIOBJIETBOPSIONINX 33JJaHHOMY
ycioBui0). JIMHEWHBIA TMOUCK
3aJJaHHOTO 3HAYEHUS B MACCHUBE.
CopTupoBKa OJJHOMEPHOTO MacCHBA.
[IpocTbie METOIbI COPTUPOBKHU (METOJT
y3bIpbKa, METOJ] BBIOOpa, COPTUPOBKA
BCTaBKaMH).

CopTtupoBka CIUSTHUEM.
BricTpas copTupoBka MaccuBa
(anroput™m QuickSort).

JIBOWYHBIN ITOMCK B OTCOPTUPOBAHHOM
MaccCHBe.

JIBymepHbIe MacCUBBI (MaTPHUILIbI).
AJTOPUTMBI 00paOOTKH JBYMEPHBIX
MacCHUBOB: 3aIl0JIHEHUE IBYMEPHOIO
YHCIIOBOTO MAaCcCHBa MO 3a/1aHHBIM
IpaBuJiaM, MIOUCK 3JIEMEHTa B
JIBYMEPHOM MAacCCHBE, BBIUYMCIICHHE
MakcuMyMma (MUHUMYMa) U CyMMBbI
3JIEMEHTOB JIBYMEPHOI'O MacCHBa,
NepecTaHOBKA CTPOK M CTOJIOIOB
JIByMEpPHOT0 MaccuBa. Paspabomka
npocpamm OJisl peuieHusi NPOCMbIX
3a0dau ananuza oanHwlx (ouucmra

ANTOPUTMBI 0OPAOOTKH OTHOMEPHBIX U
JIByMEPHBIX MAaCCHBOB, Ha BEIOpAaHHOM
SI3BIKE TTPOTPAMMUPOBAHHSI.
Paszpabamvieame npoepammsr 0ns
peutenuss npoCcmvix 3a0a4 AHAIU3A

Ooannvix. Ilpakmuueckue padomot:

1.
2.

Xapakmepucmuk Maccusa (YUcioeotl
nociedosamenvrhocmu). 3. Ilouck
MUHUMATIBHO2O

(MaKcumanbHo20) nemMeHma 8 Yuci080M
maccuse.

4.
3HAYEeHUs1 8 MAcCcuse.
5.
maccusa.

6.

7.
8.
9

3anonnenue maccusa.
Buiuucnenue 0606wénnoix

JIunetinvlil nouck 3a0aHHO20

IIpocmole memoowvl copmuposku

bvicmpas copmupoexa maccusa.
Jl6ouunslil nouck.

Obpabomka mampuy.

Ananuz 0annvix
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OAHHBIX, KIACCUDUKAYUSL, AHATIU3
OMKJIOHEHUI)
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Hroro no pazneny

44

Paznen 4. UnpopManmoHHbIE TEXHOJIOTUH

4.1 | O6paboTKa TEKCTOBBIX
JTOKYMEHTOB

6

TeKkcTOBBIN NPOLIECCOP.
PenaktupoBanue u hopmaTUpOBaHHE.
[TpoBepka opdorpaduu u rpaMMaTHKH.
CpencrtBa mowcka M aBTO3aMEHBI B
TEKCTOBOM ITPOLIECCOPE.
Hcnonb3oBaHue CTUIIEH.
CTpyKTYypUpOBaHHbBIE TEKCTOBBIE
TOKyMEHTBIL. CHOCKH, OTJIABJIICHUE.
KomnektuBHas paborta ¢ JOKyMEHTaMHu.
NHCTpyMEHTBI pelieH3uPOBaHUs B
TEKCTOBBIX Mporeccopax. ObnayHbie
cepBuUCHI. JlenoBas nepenucka.
Pedepar. [IpaBuna nutupoBanus
HMCTOYHUKOB U O(hOpMIICHHS
oubmMorpaduuecKux CChUIOK.
OdopmiieHue crivcka JIuTepaTyphl.
Cmanoapmul bubuocpaguuecKux
onucanui. 3HAKOMCTBO C
KOMITBIOTEPHOU BEPCTKOM TEKCTA.
TexHuyeckue CpecTBa BBOIA TEKCTA.
Crnenuanu3upoBaHHbIC CPEJICTBA
pENAKTUPOBAHUSI MATEMATUYECKHUX
TEKCTOB

Pa3zpabatbiBaTh CTPYKTYpY JTOKYMEHTA.
Hcnonw3oBath cpencraa
aBTOMATHU3ALIMH MPU CO3JaHUU
nokyMeHta. [I[pumeHsTh npaBuia
UUTUPOBAHUS UCTOYHUKOB U
odpopmieHus: oubmorpaduuecKux
ccpuloK. [IppuHuMaTe yyactue B
KOJUIEKTUBHOM paboTe Hajl
JOKYMEHTOM.

BrinonHsaTe HaOOp U MPOCTYIO BEPCTKY
MaTeMaTHYECKHUX TEKCTOB.
Ilpakmuueckue pabomeot: 1. Bépcmxa

OOKYMEHmMO8 ¢ MamemamuidecKkumu
dopmynamu. 2. Mnococmpanuunvle
OOKYMeHMbL. 3. Konnexmusnas

paboma ¢ 0OKyMeHmamu
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4.2

AHann3 TaHHBIX

Ananmus gagHeiXx. OCHOBHEBIE 3a1a4H
aHaju3a IaHHBIX: IPOTHO3UPOBAHUE,
KJaccu(uKaus, KiacTepu3anus,
aHaJIN3 OTKJIOHECHUH.

[IpuBOAMTH MPUMEPHI 33/1a4 aHAITU3A
JTAHHBIX.

[TosicuaTh Ha MpuMepax
II0CJIEIOBATEIBHOCTD PELICHUS 3a1a4
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[TocnenoBaTenbHOCTH pELICHUS 3a]1a4
aHaJIM3a JaHHBIX: COOpP NEPBUUYHBIX
JTAHHBIX, OYMCTKA U OLICHKA Ka4ecTBa
JTAHHBIX, BEIOOP W/UJIH TTOCTPOCHUE
MOJIeid, TpeoOpa3oBaHue JaHHBIX,
BU3YyallM3allusl JaHHBIX, HHTEPIIPETAIUS
pe3ynbratoB. [IporpammHbIe cpencTBa
Y UHTEPHET-CEPBUCHI /I 00paOOTKU U
Mpe/ICTaBlICHUs TaHHbIX. bombiime
naHHble. MammHHOe 00yUueHue.
UnmennexmyanvHolili ananus OAHHbGIX.
AHanu3 JaHHBIX C TOMOIIBIO
AJIEKTPOHHBIX TaOull. Brruucienue
CYMMBI, CPETHETO apu(PMETHIECKOTO,
HanOoJbLIEro (HaMMEHBIIETO)
3Ha4YeHUs quara3oHa. Beraucienue
K03 puIeHTa Koppensiuu AByX
panoB naHHbIX. [locTpoenue
CTOJIOUATHIX, TUHEHIATHIX M KPYTOBBIX
JUarpaMm.

[TocTpoenue rpadukoB HyHKIIHIA.
[TonGop nuHUK TpeH/a, pelIeHUE 3a/1a4
MIPOTHO3UPOBAHUS.

HuclieHHOE peleHUE ypaBHEHUHW C
MOMOIIBI0  MOJA0Opa  IMapamMmeTpa.

aHaJIM3a JTAaHHBIX.
Pemate mpocThie 3a1aun aHaIM3a
JaHHBIX C TIOMOIIBIO JICKTPOHHBIX
Ta0HII.

Hcnonp30BaTh COPTUPOBKY U
buasTpel. Mcnonb3oBaTh cpeicTBa
JIeJI0BOM TpaduKu 7151 HArIsAHOTO
IIPE/ICTABIICHUS JIaHHBIX. PeraTth
IIPOCTBIE PACUETHBIC U
ONTHMHU3AIIMOHHBIC 33JIaYH C TTIOMOIIBIO
AJIEKTPOHHBIX Ta0yuIl. IIpakmuueckue
pabomui:

1. AHanuz 0aHHBIX ¢ NOMOUWDBIO
91eKMPOHHBIX MAOIUY.

2. Haeznsonoe npedcmasnenue
pe3yibmamos Cmamucmuyeckou
0bpabomku OaHHBIX 6 8UE UACDAMM
cpedcmeamu peoaKxmopa 1eKmpOHHbIX
maoauy.

3. Tloobop nunuu mpenoa,
NPOCHO3UPOBAHLLE.

4. Yucnennoe peuwienue ypasHeHull
C NOMOWbIO NO0OOpa napamempa. 5.
Pewenue 3a0au onmumusayuu c
HROMOWbBIO DJIEKMPOHHBIX MAOIUY
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OnTuMu3ams Kak MOoMCK HauIydIIero
pelieHus B 3a/IaHHBIX YCIOBUSX.
[{eneBast pyHKITHSA, OTPAaHUYCHHUS.
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JlokanbHbI€ U I100ANTBHBIA MUHUMYMBbI
1eneBoit pyHkimu. Permenue 3amaq
ONTUMM3ALMHU C TTOMOIIBIO AJIEKTPOHHBIX
TabIUIL

Hroro o pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO 136
YACOB I10 ITPOI'PAMME
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11 KJIACC
Hanmenosanne
No KommuecTBo OCHOBHBIE BUIBI AESITEILHOCTHA
pa3ziesioB U TeEM [IporpammHoOe conepkanue
/11 JacoB 00yJaroImmXxcs

y4eOHOTro mpeaMeTa

Paznen 1. TeopeTrnueckne ocH

0BbI HHPOPMATUKH

1.1

HNudopmarnus u
UH(pOpPMallMOHHbBIE
IIPOLIECCHI

10

TeopeTnueckne NoaX0Abl K OLICHKE
KOJIM4eCcTBa HHPOPMAIIHIH.

3aKOH aJIUTUBHOCTH UH(POPMAIIUH.
®opmyna Xaptium. Uudopmarus u
BeposTHOCTh. Dopmyia [llenHoHa.
AJITOPUTMBI CHKATHUS JAHHBIX.
Anroput™m RLE. Anropurm Xaddmana.
Anroputm LZW. ANTOpUTMBI CHKATHS
JTAHHBIX

C IOTEPSIMU. Y MEHBIIIEHUE TITyOUHBI
KoJupoBaHus 11BeTa. OCHOBHBIE UACH
anroput™moB cxkarust JPEG, MP3.
CkopocTh nepenadn JaHHbIX.
3aBUCUMOCTh BPEMEHHU Mepeiaud OT
nH(pOopMaIIMOHHOTO 00BbEMA TaHHBIX U
XapaKTepUCTHK KaHaya CBSI3U.
[Tpyu4rHBI BOSHUKHOBEHUS OMIMOOK
npu nepegade gaHHbIX. Kogbl,
MO3BOJISIONIME OOHAPYKUBATH U

XapakTepu3oBaTh pa3IMYHbIE
TEOPETUYECKUE MOIAXO/IbI K OLICHKE
KOJInuecTBa HH(OPMAIIUH.
OnuceIBaTh U3y4aeMbI€ allTOPUTMBbI
CXKaTHs JaHHBIX, CPABHUBATh
pe3yabTaThl UX PabOTHI.

Pemate 3a1aun Ha onpeneneHue
BPEMEHHU Mepeay JaHHBIX 110 KaHAy
CBSI3U C U3BECTHHIMU
xapakTepucTukamu. [1osacHATH
MIPUHIUIBI OOHAPYKEHUS U
HCIIPABJICHUS OMIMOOK MPH Mepeaaye
JIQHHBIX C TIOMOIIBIO
MMOMEX0YCTOMYMBBIX KOJIOB. [10sICHITH
3HauYCHUE MOHSATHI

«CHUCTEMAay, «IIOJCUCTEMA,
«CUCTeMHBIN 3 PeKT»,
«YTIpaBJICHUE; 3HaUCHHE 00paTHOM
CBSI3H JIJISI TOCTHIKCHUS 1ICTIN
yIpaBJICHHUS.
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HUCIIPAaBJIATH OHII/I6KI/I, BO3HHKAIOIUC
IIpu 1Iepcaadc 1aHHbIX. Paccrosinue

XsmmuHra. KongupoBanue

Ilpakmuueckue pabomot.
1. Cocamue oOaHHbIX
aneopumma RLE.

C

NnOMOULbIO
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¢ moBTOpeHueM 6uToB. Kojibt
X3MMHUHTA.

Cucrempl. KOMITOHEHTBI CHCTEMBI B IX
B3aumoeiicTeue. CucteMHbI 3P eKT.
YmpasieHue kak HHPOPMaIMOHHBIHN
nporiecc. OOpaTHasi CBSI3b

2. Cocamue 0aHHbIX ¢ NOMOWBIO
Xapgmana. 3.
Cowcamue OaHHbIX ¢ nomepsamu
(aneopummol JPEG, MP3).

4. Ilomexoycmotiuusvie KoObl

ajleopumma
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1.2

MonaenupoBanue

Mogemn wu wmoxpenupoBanue. lLlens
MOJIEITUPOBAHUS. AJZIEKBaTHOCTD
MOJIEJIA MOJIEIIUPYEMOMY OOBEKTY HIIU
npoueccy, LeIH  MOJEIUPOBAHHUS.
dopManuzanus MNPUKIATHBIX 3a4ad.
[IpencraBienue pe3yJIbTaTOB
MOJIETTUPOBAHUS B BUJE, YIOOHOM JUIs
BOCITPUSATHUS YEIIOBEKOM.

['paduyeckoe npeacrapieHue JaHHBIX
(cxemsl, TaOmuLbl, rpadgukn). I'pader.
OcHoBHble NOHATHUSA. Bus! rpados.
Onucanue rpadoB ¢ TOMOIIBIO MATPHUII
CMEXHOCTH, BECOBBIX MATPULI, CIUCKOB
CMeXHOCTHU. Pemenune
ANTOPUTMHYECKHUX 3a/1a4, CBA3AHHBIX C
aHanu3oM rpagoB (IOCTpOECHHE
ONTHUMAJIBHOTO ITyTH MEXIY
BepHIMHamMu rpada, onpeaeaeHue
KOJIMYECTBA PA3IMYHBIX MTyTEH MEX Ty
BEpUIMHAMU OPUEHTUPOBAHHOTO
alMKJIMYecKoro rpada).

JepeBbsi. bunapHoe nepeBo. JlepeBbs

OrnpenensiTe NOHATHUS «MOJIEIIBY,
«MOJICIIUPOBAHUEY.
Knaccudunmposats mozmenu 1o
3a1aHHOMY OCHOBAHHIO.
Onpenensars Ueiab MOAETUPOBAHUS

B KOHKPETHOM CITy4ae.

[IpuMEHATh aNrOpUTMbl HAXOXKACHUS
KpaT4yalllinX IyTENR MEX Iy BEPIIMHAMUA
OpUEHTHUPOBAHHOTO Tpada.

[IpuMeHSTh anrOpUTMBI OIIPEACIICHUS
KOJIMYECTBA PA3IUYHBIX ITyTEH MEXTY
BEPIIMHAMHU OPUEHTHUPOBAHHOTO
alMKJINYecKoro rpada.

[IpuBOINUTH IPUMEPHI UCTIOTB30BAHUS
JIEPEBbEB U TPadoOB MPU ONMKUCAHUU
00OBEKTOB U MPOLIECCOB OKPYKAOIIETO
MHUpa.

Ctpouth nepeBo nepedopa BapuaHTOB.
XapakTepu3oBaTh UTPY KaK MOJEIb
HEKOTOPOU CUTYyaLlHH.

JlaBaTh ompenesieHre BBIMTPBIIIHON
CTpaTErum.
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noucka. CriocoOsl 00X0/1a epeBna.
[IpencraBienne apuPpmMeTHUECKUX
BBIPAXEHU B BUJIE JEPEBA.
JIucKkpeTHbIe UTPBI IBYX UTPOKOB C
nostHOM uHpopmarueit. [loctpoenne
JepeBa nepedopa BapuaHTOB,
OIMKMCAHKUE CTPATETHH UTPHI B
TabNIM4HOM (popme. BoiurpbliHbie u
MPOUTPHIIIHBIC TTO3UITUH.
BoIurpeliiabie cTpaTeruu.

CpencTBa UCKYCCTBEHHOI'O MHTEIJIEKTA.

CepBrCBhl MaIIMHHOTO TME€peBOAA U
pacro3HaBaHUs YCTHOU peun.
KorautusHbie CEpPBUCHI.
Nnentudukanus u MTOUCK
M300paKEHUM, paclO3HABaHUE JIMII.
CamooOyuaroruecs CUCTEMBEI.
HCKyCCTBEHHBI ~ MHTEIJUIEKT B

KOMIIBIOTEPHBIX Urpax. Mcnonp3oBaHne
METOJ0B HMCKYCCTBEHHOTI'O HWHTEJUIEKTA

B oOyuaromux CUCTEMAX.
Hcnonn3oBanue METOJIOB
MCKYCCTBEHHOTO  WHTEJUIEKTa B
poOoTorexnuke. MHTEpHET  BermIei.
ITepcniekTuBbI pa3BUTHUA

OnuceIBaTh BEIMTPHILIHYIO
CTPATETHUIO B 3aIaHHOW UTPOBOU
cuTyanuu B opMe JiepeBa WK B
TabMMIHOM hopme.

[TosACHATH MOHATHS «UCKYCCTBEHHBIM

HUHTCIIJICKT), «MAallIMHHOC O6yquI/Ie)).

[IpuBOIMTH MpUMEPHI 3a/1a4,
penaemMpIX ¢ IOMOLIBIO
HCKYCCTBEHHOI'O MHTEJUIEKTA.
Ilpakmuueckue padbomoi:

1. Ilouck evbiuepwvluiHot cmpame2uu
8 ucpe ¢ noaHou uHgopmayuet. 2.
Cpeocmea uckyccmeeHHo20
uHmeniekma
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KOMITBIOTEPHBIX ~ HMHTEJUIEKTYaAJIbHBIX
cucreM. HelipoHHsbIe ceTn
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Hroro no pazneny

18

Pa3znea 2. AiropuT™Mbl 1 NIPOrpaMMHPOBaHHE

2.1

DNEeMEHTBI TEOPUU
JITOPUTMOB

6

dopmanu3zannsl TOHATHUS aITOPUTMA.
Mammuna Treropunra KakK
YHUBEpPCAIbHASI MOJIENIb BBIUYHCIICHHI.
Tesuc Yépua—TrropuHra.

Mawwuna I[locma.

Hopmanvnwvie ancopugpmer Maprosa.
Aneopummuuecku  Hepaspewumbvie
3a0ayu. 3aoava ocmanosa.
Hesosmoocnocmsv asmomamuueckou

OMIAOKU NPOSPAMM.

OneHKa CI0KHOCTH BBIYUCIICHUN.
Bpems paGoThl 1 00BEM UCTIONIB3yeMOM
MaMsTH, UX 3aBUCUMOCTB OT pa3mepa
MCXOJHBIX JaHHBIX. OlleHKa
ACHUMIITOTUYECKOMN CIIOKHOCTH
aITOPUTMOB. AJITOPUTMBI
MOJIMHOMUAJIBHOU CIIOKHOCTH.
[Tepebopubie anroputmsl. [Ipumeps
PAa3IMYHBIX AITOPUTMOB PELICHUS
OJIHOM 33/1a4M, KOTOPbIE UMEIOT
Pa3IMYHYIO CIIOKHOCTh

[TosiICHATD MOHATHUS «BBIUUCTUTEIBHBIN
MIPOIIECCY, KCIOKHOCTDH aITOPUTMAaY,
«3(P(HEKTUBHOCTH ATOPUTMAY.
[TpuBoauTH NpUMEpHI 3PPEKTUBHBIX

aITOPUTMOB.
CocTaBisATh IPOrpamMMBsl JIJIs1 MaIIMHbI
Trropunra.

Hcnonvzosamo HOpMAJIbHbLE

aneopugpmvl Maprosa.

JlaBaTh OLIEHKY CJIO’KHOCTHU MU3BECTHBIX
aJITOPUTMOB.

Ilpaxkmuueckue padomur:

1. Cocmaenenue npocmoti npocpammol
0151 mawunwl Toropunea
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2.2

AJITOPUTMBI U
CTPYKTYPbI JJAHHBIX

28

[Touck MpoOCTHIX YKCEN B 33JaHHOM
JUara3oHe ¢ IOMOIIBIO AJIFOpUTMa
«pemiero DparoceHar.
MHoropaspsaHbie L(eJIbIe
3aJja4M JUIMHHOM apu(pMETUKH.

YuCia,

Mcnonb30BaTh alrOpUTM «PEIIETO
OpaTtocdeHnay s TOUCKa MPOCTHIX
qrcell B 3aJJaHHOM JHara3oHe.
[TosicHATH IPUHLIUIIBI 00PAOOTKHU
MHOTOPa3PSAIHBIX IETBIX YHCEIT
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CnoBapu (acconMaTUBHBIE MACCUBBHI,
oToOpaxeHust ). X31I-Ta0IuIbI.
[TocTpoenue angaBUTHO-4aCTOTHOTO
cJoBaps AJisl 3aJJaHHOTO TeKCTa. AHau3
MeKCcma Ha ecmecmeeHHOM s3bIKe.
Buvidenenue nocnedosamenvrnocmeti no
waobiomy.

Pezynapnvie evipascenusn. Yacmommnuwii

ARAJIU3.

Crexu. AHaJIN3 PaBUIILHOCTH
CKOOOYHOTO BhIpakeHUs. Boruucnenue
apu(PMETHICCKOTO BBIPAKCHHUS,
3alMCaHHOrO B MOCT(HUKCHOM (hopMe.
Ouepenu. Mcnonb3oBanue ouepeau
JUTSl BpEMEHHOTO XpaHEHUS TaHHbBIX.
Cesasnvie cnucku. Peanuzayus cmexa u
ouepeodu ¢ NOMOWDBIO CEAZHLIX CNUCKOS.
Anroputmsbl Ha rpadax. [Toctpoenue
MHUHHAMAJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBS3HOTO
HEOPUEHTUPOBAHHOTO Tpada.

06x00 epacgha 6 enyouny. O6x00 epagha
6 wupury. KonmaecTBo pa3inuHbIX
MyTeH MEXTy BEPIIHHAMHU

Y pEaJM30BbIBATh COOTBETCTBYIOIIHE
aJITOPUTMBI Ha SI3BIKE
IpOrpaMMUPOBaHUS.

[IpumensTh cioBapu (accolaTUBHBIC
MacCCHBBI, OTOOpa)KEHUs) B 3a/1a4ax
00pabOTKH JTaHHBIX.

BrINomHATE NpOCTOM aHANN3 TEKCTA
Ha €CTECTBEHHOM f3bIKE, B TOM YHUCIIE
C UCIIOJIb30BaHUEM PETYIISIPHBIX
BBIPAKCHUM.

[TosicCHATH IPUHLUIIBI PAOOTHI

CTEKa U OYepeH, UCOIb30BATh
CTEKH U OUEpEU ISl PEIICHUS
AITOPUTMUYECKUX 3a]1a4.
Peann3oBbIBaThH M UCMOJIB30BATH
JIBOMYHbIC (OMHAPHBIC) EPEBbS U
rpadbl 1 pelieHust 3a1a4
00pabOTKH JTaHHBIX.

HUcnonws3oBaTh  IMHAMHYECKOE
MIPOrPaMMHUPOBAHUE U1
BBIUHCIICHUS PEKYPCUBHBIX

GyHKLMIA, TOACUETa KOTNYECTBa
BAPUAHTOB M pELIECHUs 3a1ad
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OPUEHTUPOBAHHOIO ALIUKINYECKOTO
rpada. Anroputm J{eHKCTpHI.
Aneopumm Dnovoa—Yopwanna.

ontumuzanuu. Ilpakmuueckue
pabomor:

1. Ilouck npocmulx uucen 8 3a0aAHHOM
ouanasoue.
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Hepesbsi. Peamuszamusa nepeBa C
MTOMOIIBIO CCHIJIOYHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHEIE) IEPEBbSL.
[TocTpoenue aepeBa il 3aIaHHOTO
apu(PMETHICCKOTO BBIPAKEHUS.
PexypcuBHbIe anroputMbsl 00xo0/1a
nepesa. Mcnosib30BaHNE CTEKA U
ouepenu s 00Xoja Jiepena.
JvnHamMu4eckoe MporpaMMUpOBaHUE
KaK METO/I PEIICHUS 3a/1a4 C
COXpPaHEHHEM MTPOMEKYTOUHBIX
pEe3yAbTaTOB. 3aa4H, PEIIaeMbI€ C
MTOMOIIBIO0 IMHAMUYECKOTO
MPOrPaMMUPOBAHUS: BBIUHUCICHHUE
PEKYPCUBHBIX (PYHKIIUM, MOJCUET
KOJINYeCTBa BApUAHTOB, 3a/1a4u
ONTUMU3ALUU

2. Peanuzayus evluucieHuil ¢
MHO20PA3PAOHLIMU YUCIAMU. 3.
llocmpoenue
angasumHouacmomuo2o cio8aps
0J151 3a0AHH020 MeKCma.

4, AHanuz mexcma Ha
ecmecmeeHHoOM S13bIKe.
5. Bwviyucnenue

apughmemuueckoco 8blpadiceHusl,
3aNUCAHHO20 8 NOCMUKCHOTL
gopme. 6. Hcnonvzosarue ouepeou.
7.  Hcnonvzosanue depesves 0.
BbIYUCTICHUS ApUPMEeMUYEeCKUX
BbIPANCEHULI.

8.  Bwiyucnenue onuHbl
Kpamuatiuezo nymu memxicoy
sepuiuHamu epagha (ancopumm
Jletikcmpeol).

9.  Bwiyucnenue pekypcusHvlx
@YHKYULL ¢ NOMOWBIO
OUHAMUYECKO20

NPOCPAMMUP OBAHUSL.

10. Iloocuém rxonuuecmsa

6ApuUaAHMO6 C NOMOUIbIO
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OUHAMUYECKO20
NPOCPAMMUP OBAHUSL.

11.  Pewenue 3a0au onmumuzayuu
C NOMOWBIO OUHAMUUECKO20
NPOCPAMMUP OBAHUS
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2.3

OCHOBBI
00BEKTHOOPUEHTUPOBAHHOTO
IpOTPaMMUPOBAHUS

16

[TonsiTue 06
00BEKTHOOPUEHTHUPOBAHHOM
nporpaMmMupoBaHun. OOBEKTHI U
Kyacchl. CBOMCTBA U METO/IbI
00BEKTOB.
OOBEKTHO-OPUECHTUPOBAHHBIA aHAJIH3.
PazpaboTka mporpamMM Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO
noaxo/a. Nukancynsuus,
HacJieJOBaHKE, MOTUMOPHU3M.

Cpenbl ObICcTpOi
pa3paboTKu POTrpaMM.
[IpoexTupoBanue

uHTEpPeiica Moab30BaATES.
Hcnons3oBanue FOTOBBIX
yIpaBJISEMbIX AJIEMEHTOB JUISt
OCTpOEHUS uHTEepdeiica.

O630p SI3BIKOB
nporpaMmmupoBanusi. [lonarue o
napagurmax MporpaMMHUpPOBaHMUS.
H3zyuenue 8Mopo2o A3bIKA
npOCPaAMMUPOBAHUS

[TosICHATH OCHOBHBIE MPUHITUTIBI
00BEKTHO-OPUEHTUPOBAHHOTO
POrPaMMHUPOBAHUS.
[IpoexkTupoBaTh U UCTIOIB30BATH
MPOCTHIE KJIACChl 0OBEKTOB.
[IpoekTrpoBath nuepapxuu
KJIACCOB ISl OITMCAHMUS
peIMETHOW 00JacTH.
Pa3pabatbeiBaTh MporpaMMsbl

c rpapuyecKum
uHTepdencom. N3yuathb
BTOpPOU A3BIK
POrPaMMHUPOBAHUS
Ilpakmuueckue pabomuoi:

1. Hcnonvzosanue 20mosuix
K1acco8 8 npozpamme.

2.  Paspabomxa npocmoti
npocpamMmul € UCNOAb308AHUEM
kaaccos. 3. Paszpabomka knacca,
UCNONBL3YIOWe20 UHKANCYIAYUIO. 4.
Paspabomka uepapxuu xnaccos. 5.
Paspabomka npoepammer ¢
epaghuueckum unmeppeticom
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Hroro no paznemny

50

Paznen 3. UHpopManmoHHbIE TEXHOJIOTUH

3.1

KommnerorepHOMaTreMaTHyeCcKoOe
MOJCIINPOBAHUE

8

Tanbl
KOMITBIOTEPHOMATEMaTHYECKOTO
MOJCITUPOBAHUS: IIOCTAHOBKA

3a1auu, pa3paboTka

Breiaenars JTaIIbl
KOMITBIOTEPHO-
MaTeMaTHYECKOI'O
MO/JICJTUPOBAHUSA u

PCAJIN30BBIBATh UX C IIOMOIIBIO
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MOJEIIN, TECTUPOBAHUE MOJCIIH,
KOMIIBIOTEPHBIN
DKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB
MOJEIINPOBAHUS.

JuckpeTu3anus npu MaTeEMaTHYeCKOM
MOJEIUPOBAHUHN HENIPEPBIBHBIX
rpoueccoB. MonenupoBanue
JIBWXEHHS. MoaenupoBaHue
OMOJIOTUYECKUX CUCTEM.
MaremaTu4yeckre MOJIENIN B
SKOHOMHKE. BrluncnurenbHbie
AKCIIEPUMEHTHI C MOJICIISIMHU.
Komnvromepnoe mooenuposanue
cucmem ynpasierus. O6padboTka
pEe3yabTAaTOB SKCIIEpUMEHTA. MeToT
HaMMEHbIIMX KBaApaToB. OneHka
YUCJIOBBIX MMAPaMETPOB
MOJICIIUPYEMBIX OOBEKTOB U
nporueccoB. Boccranosiienue
3aBUCUMOCTEM 110 pe3yapTaramM
IKCIIEPUMEHTA.

BeposarnoctHbie MOnenn. MeTobl
Momnte-Kapiio. Umutanmonnoe
MojenupoBanue. CUCTEMBI MaCCOBOTO
o0CITyKUBaHUS

MIPOTPAMMHOT0 00eCTICUeHUSI.
[TosiIcHATH HEOOXOIUMOCTH M CYIITHOCTH
JTUCKPETHU3AIMH TP PEIICHUH
BBIYHCITUTEIBHBIX 33729 C TIOMOIIIBIO
KOMITBIOTEPOB.

Hcnonp30BaTh MUMUTAIIMOHHOE
MOJICTTUPOBAHUE, B TOM YHCJIC HA
OCHOBE BEPOSITHOCTHBIX MOJIETIEH.
OO0pabateIBaTh pe3yJIbTaThI
IKCIIEPUMEHTA.

Ilpakmuueckue pabomeut.

1.  Mooenuposanue ogusicerus.

2.  Mooenuposarue buonozcuueckux
cucmenm.

3. HUmumayuonnoe mooenuposanue

¢ nomowvbro memooa Moume-Kapino. 4.
Obpabomka pe3yibmamos
IKCnepuMeHma
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3.2

bas3nl gjanubix

10

TabnuunbIe (peIsAIMOHHbIE) Oa3bl
naHHBIX. Tabnmia — npeacTaBacHUE
CBEJICHHMI 00 OJHOTHIIHBIX 0OBEKTAX.
[Tone, 3amuce. Kimrou Tabmuib!.
PaGoTa ¢ roroBoii 6a30i1 TaHHBIX.
3anoHeHne 0a3bl JaHHBIX. [1onck,
COPTHPOBKa U (DUIIbTPALIUS TAHHBIX.
3anpockl Ha BHIOOPKY JaHHBIX.
3ampochl ¢ mapaMeTpaMH.
Brraucnsemsie 1mojst B 3ampocax.
MHuorotabanyHble 0a3bl JaHHBIX.
Turebl cBsI3el MEXy TaOIUIIAMU.
Buemnuii kirod. LemocTHOCTh 0a3bl
JTAHHBIX. 3aMPOCHl K MHOTOTAOINIHBIM
0a3zaM JaHHBIX.

OcHoHbIe NPUHYUNBIL HOPMATU3AYUU
0a3 oaunwvix. A3vIK ynpaesneHus
oannvimu SQL. Coz0anue npocmolx
3anpocos Ha azvike SQL Ha 6blO0pKY
OAHHBIX U3 OOHOU MAOIULDL.
Hepenayuonnvie 6azvl 0anmbix.
Oxcnepmuvie cucmemol

XapaktepuszoBarb 0a3y JaHHBIX Kak
MOJIEIh IPEAMETHOM 00JIaCTH.
[IpoexkTupoBaTh MHOTOTAOIMYHYIO 0a3y
TaHHBIX.

OcymiecTBIATh BBOJ M PEAAKTHPOBAHHE
TaHHBIX.

OcCyImIecTBIATh COPTUPOBKY, TTOUCK

Y BBIOOD JIaHHBIX B TOTOBOM 0ase
JTaHHBIX.

dopMUpOBaTh 3aMPOCHI HA TTOWCK
JAHHBIX B CPEJIC CUCTEMbI YIIPABIICHUS
0a3aMH TaHHBIX.

VYhpapnare 6a30i JaHHBIX €
MOMOIIIbIO TPOCTHIX 3aIPOCOB

Ha s1361ke SQL.

[TosicHATH 00/1aCTH IPUMEHEHUS,
JIOCTOMHCTBA M HEJOCTaTKH
HEPEJSIMOHHBIX 0a3 JTaHHBIX B
CpPaBHEHUU C PEIAIUOHHBIMHU.
Ilpakmuueckue pabomot:

1. Paboma ¢ comoeoit 6bazou
OAHHDBIX.
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2.  Paszpabomka mnocomabauunoti
0a3vl OaGHHbBIX.

3. 3anpocwvl k MHO2OMAOAUYHOT
baze OaHHUbIX.

4, Ynpasnenue oannvimu c
nomowwio sazvika SOL
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3.3

Be0b-caiiTel

14

Nnrepuer-ipunoxenus. [lonsatue o
CEpPBEPHON M KIIMEHTCKOM YaCTAX CaulTa.
TexHoIorus «KJIUEHT — CepBEpPY, €€
JIOCTOMHCTBA W HEAOCTAaTKU. OCHOBBI
s3pika HTML 1 kackagHbIx TaOIuIl
ctuieit (CSS). Cuenapuu Ha si3bIKe
JavaScript. ®opMbl Ha BeO-CTpaHUIIE.
Pasmenienue Be6-caiitoB. Yciayra
XOCTHUHTA. 3arpy3ka ¢aijioB Ha CalT

[TosiICHATH IPUHITUTIBI TEXHOJIOTHH
KJTMEHT — CEPBEP» Ha TIpUMEPE
B3aMMOJICUCTBHS Opay3epa u BeO-
cepBepa. Co3aaBaTh NpoOCThIe BEO-
CTPAHMIIbI, UCTIONIB3YA SA3bIK PA3METKH
HTML, kackamHbIe TaOINIEI CTHIICH U
ClIleHapuu Ha si3bike JavaScript.
OnuceIBaTh TEXHOJIOTHIO PA3MEIICHUS
cauToB B ceTu IHTEepHET.
Ilpakmuueckue padomer: 1.
Co30aHue mekcmosoul 6eo-
cmpanuybl.

2. Co3zoaHue 6eb-cmpaHuybl,
sKAOYAIOW el MYTbmMUMeOUliHble
00vexmol (PUCYHKU, 36YKOBblEe OAHHbLE,
8U10€0).

3. Ogpopmnenue cmpanuywvi ¢

NOMOWbIO KACKAOHBIX MAOIuYy cmuiell.

4.  HUcnonvzosanue cyenapues Ha
sa3vike JavaScript
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3.4

KommnbrorepHas
rpaduka

BBox n300pakeHnii C UCTIOIb30BaHUEM
pasTUYHBIX  MUGPPOBBIX  YCTPOWUCTB
(undpoBbIxX
MHKPOCKOIIOB, BUIEOKAMEDP, CKAHEPOB
U IPYTUX YCTPOMUCTB).

['paduyeckuii penakrop. Pazpemenue.
Kanpuposanue. McnipaBnenue

doToarnmapaTos u

BhITTOTHATE OOITYI0 KOPPEKITHIO

U POBBIX
[IpuMeHATh HHCTPYMEHTHI

HN300paKEHUM.

rpaYecKOro penakTopa K OTACIbHBIM
00JacTIM U300paKeHUsI.

CTpOI/ITB MHOTOCJIOMHBIC I/I306pa)KeHH$I
C HUCITIOJIB30BAHUCM MACOK, 'OTOBHUTD
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NepCreKTuBbl. [ uctorpamMmma.
Koppekuus ypoBHEN, KOPPEKLIHS
nBeTa. ObeciBeYrBaHNE IIBETHBIX
n3o0paxkenuit. Perymib. Pabora ¢
obnactamu. OUIBTPHIL.
MHorocnoitHbie H300paKeHuUSI.

TekcroBble cnon. Macka ciosl.
Kanansl. CoxpaHeHH€e BbIICICHHOM
obnactu. [loaroroBka wimocTpanui
17151 B€O-caiiTOB. AHUMUPOBAHHbBIC
U300paKEeHHUS.

BekropHnas rpaguka. [[puMuTHBEIL.
N3meHneHne nopsiaka 3JIEMEHTOB.
BripaBHUBaHMeE, pacnpeieliCHUE.
['pynmupoBka. Kpussie. opmatsl
BEKTOPHBIX PUCYHKOB. Mcnosib30BaHue
KOHTYpOB. BekTtopuszanus pacTpoBbIX
U300pAKEHU.

[IpuHIMIIBI TOCTPOCHUS U
peIaKTUPOBAHUS TPEXMEPHBIX
monaenei. CeTOUYHbIE MOJIEITH.
Marepuansl. MoaenupoBanue
HMCTOYHHMKOB OCBelleHus. KaMepsl.
AJITMTUBHBIE TEXHOJIOTUHU
(3Dnpuntepsi). [lonstue o

WJUTIOCTPALIMHU JIJISl pa3MEIeHUsT Ha
BeO-caiiTax, cO3/1aBaTh
aHUMUPOBAHHBIE NU300pAKEHUSI.
Co3naBaTh BEKTOPHBIE U300paXKEHHUS C
MOMOIIIBIO peJIaKTOpa BEKTOPHOU
rpaduKy WM HKHCTPYMEHTOB
TEKCTOBOTO MPOIIECCOPA.
Ilpakmuueckue paoomeui: 1.
Obpabomka yugpposwvix pomozpaguii
(kadpuposaHue, ucnpasienue
nepcneKmussl, KOppekyus yposHel,
KOppeKyus yeema,).

2. Pemywv yughposuvix pomoepaghuii.
3. Mnoeocnoiinvie uz0opadcenus.

4. AHumuposanmbie U300paANCeHUsl.

5. Bexmopnas epaguxa
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BUPTYQJIBHOM PEAJIbHOCTH U
JIOITIOJITHEHHOU peabHOCTH
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3.5 | 3D-monenupoBaHue 8 [IpyuHIMIIBI TOCTPOCHUS U [TosSICHAT,  NPUHIUIIBI  MTOCTPOCHUS
pPEAaAKTUPOBAHNUA TpéXMCpHBIX MOHCHCﬁ. TpéXMCpHBIX MOHeﬂeﬁ_
Cerounpie Monemm. Matepuapl. BEINOIHATE OIEpanyy 1Mo IOCTPOEHUIO
MonenupoBaHue HICTOYHUKOB U PEIIAKTHPOBAHHIO TPEXMEPHBIX
ocBenieHus. Kamepsl. AauTHBHBIC .
MOJIEIIEH.
texHonoruu (3DnpuHTepsI). .
N Pa3meniaTh Ha BUPTyaIbHOM ClIEHE
[ToHsiTHE O BUPTYATHHOU PEATLHOCTH H
. MCTOYHHUKHU OCBEIICHUS U KAMEPHI.
JOTIOJTHEHHOM peabHOCTH
[IpuBOANTH MPUMEPHI HCTIOTH30BAHMSI
TEXHOJIOTUH BUPTYAJIbHOU U
JOTIOJITHEHHOU PEAIbHOCTH.
Ilpaxkmuueckue padomuwi:
1. Co3z0anue npocmvix mpéxmepHuix
Mooereil.
2. Cemounvle mooenu.
3.  Penoepune
Hroro no pazneny 48
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO 136
YACOB I10 ITPOTPAMME
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