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denepanpHas paboyas mporpamma 1o yueonomy npeamety «Mudopmatuka»
(yrmyOnéHHbll ypoBeHb) (IpenMeTHast oomacth «MaTematrka u uHpopMaTukay) (nanee
COOTBETCTBEHHO — MporpaMma 1o uHpopmatuke, THGOpMaTHKA) BKIIOUAET
MOSICHUTETBHYIO 3aMHCKY, COJIep)KaHne 00yUeHus, TNIAaHUPYEMbIE PE3yJIbTaThl OCBOCHHUSI
MPOrpaMMBbI 10 UH(HOPMATHKE, TEMATHIECKOE TNITAHUPOBAHUE

Copepxanre OOy4yeHHS PACKpBIBA€T COJEp)KaTelbHbIE JHMHHUHM, KOTOpBIE
npeaaraloTcs A 00s3aTEIbHOTO M3yYeHUs] B KaXKIAOM KJIAcCe HAa YPOBHE CPETHETO
o011ero oOpa3oBaHusl.

[TnanupyemMbie pe3yabTaThl OCBOSHHUS MPOTPaMMbl MO WH(OOPMATHKE BKIIIOYAIOT
JMYHOCTHBIE, METANpeIMETHBIE PEe3yNbTaThl 32 BECh MEPHOJ] OOy4YeHHS Ha YpOBHE
cpenHero oo1iero o0pa3oBaHus, a TaKkKe MpeIMETHbIEC TOCTIKEHUsI 00yJaronierocs: 3a
KQKJIBI 101 00yUYeHUSI.
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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo wundopMmatuke (YriyOnE€HHBIM YPOBEHb) Ha YPOBHE CPEIHETO
obmero oOpa3oBaHusl pa3paboTaHa Ha OCHOBE TpPeOOBaHUU K pe3yJbTaTaM OCBOCHUS
OCHOBHOW  00pa3oBaTelbHOM  NPOrpaMMbl  CpeJHEro  o0miero  oOpa3oBaHUf,
npeacrasieHHbix B ®I'OC COO, a Takxke @enepanbHOil pabouelt HporpamMMel
BOCIIUTAHUSI.

[Iporpamma mo mH(pOpMaTUKE Na&T MPEACTaBICHHE O IENAX, OOIIel cTpaTeruu
oOydeHusl, BOCIIUTAHUS W Pa3BUTHUA OOYYaIOIIUXCS CPEACTBAMHU y4eOHOTo TIpeaMeTa
«Mupopmatruka» Ha yriyOJIEHHOM YpPOBHE, YCTaHABIMBAET 00s3aTEILHOE MPEAMETHOEC
coJiep)kaHue, MpeAyCMaTPUBAET €ro CTPYKTYpUPOBAHHE IO pasfeiaM U TeMaM Kypca,
ompezeNseT paclpelneieHre ero mo kiaccaM (rojaM HW3yYeHHs), NaéT MpUMEpHOe
pacmpeenieHie y4eOHbIX YacoB 10 TEMAaTUUYECKUM pa3jiesiaM Kypca U PEKOMEHIYEMYIO
(MpUMepHYI0) TMOCIEAOBATEIIBHOCTh WX HW3YYEHUS C YYETOM MEXNPEIMETHBIX U
BHYTPUIPEIMETHBIX CBS3€H, JOTUKH Y4EOHOIrO IMpoIlecca, BO3PACTHBIX OCOOCHHOCTEH
00yJaroImxcs.

[Iporpamma 1o wH(pOpMATHKE OMpeaeIsieT KOJTMYCCTBCHHBIC W KadyeCTBCHHBIE
XapaKTEePUCTUKU YU4EOHOr0 MaTepuaia Juisl KaKI0ro rojja u3yuyeHus, B TOM YUCie s
COJIEPKaTEIHHOTO HAMOJIHEHUSI PA3HOTO BHJIa KOHTPOJS (MTPOMEXYTOYHON aTTeCTalluu
00y4aromuxcsi, BCEPOCCHMCKUX MPOBEPOUHBIX pabOT, TOCYJapCTBEHHON HMTOTOBOM
arrectanuu). [Iporpamma mo uHpOpMATHUKE SBISETCS OCHOBOWM JJIS COCTaBIICHUS
aBTOPCKUX YYEOHBIX MpOrpaMM H YYEOHHUKOB, IMOYPOYHOTO IIJIAHUPOBAHHUS Kypca
YUUTEIIEM.

Nudopmatuka B cpeaHem oOmeM o00pa3oBaHUM  OTPAXKAET: CYUIHOCTb

UH(GOPMATUKY KaK HAYYHOU JUCIMIUIMHBI, U3y4alollel 3aKOHOMEPHOCTH

MpPOTeKaHUST M BO3MOXKHOCTH  aBTOMAaTH3alud  WHGOPMAITMOHHBIX  IMPOIIECCOB
B Pa3IUYHBIX CHUCTEMaX;

OCHOBHBIE 00JIACTH IPUMEHEHUSI H(OPMATHUKH, TIPEKE BCEro MHPOPMAITMOHHBIE
TEXHOJIOTHH, YIIPABJICHUE U COIMATBHYIO cepy;

MEXAUCIUIUIMHAPHBIN ~ XapakTep  MHPOPMATUKKM W HMHPOPMAIMOHHOU
JeSITEIIBHOCTH.

Kypc undopmatuku st ypoBHsS CpeaHEro OOIIero oOpa3oBaHUS SIBISICTCS
3aBepUIAIONIMM JTallOM HENPEPBIBHOM TMOATOTOBKM OOyYaromIMxcs B 00JacTd
uHQOpMaTHKA ¥ UH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHM, OMHpaeTcs Ha
colepxkaHue Kypca MH(POPMATUKH YPOBHS OCHOBHOTO OOIIETO OOpa30BaHUS U OIIBIT
MIOCTOSTHHOTO TPUMEHEHHSI MH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, TaéT
TEOPETUIECKOE OCMBICIICHNE, HHTEPIPETAIUIO U 0000IIICHHE ITOTO OTBITA.

PesynbraTtel  yrayOn€HHOrO  ypoBHA — HW3ydeHHMs  yuyeOHOTO  TpeameTa
«Mudopmatrkay OpHEHTUPOBAHBI Ha MOJYYCHUE KOMIIETEHTHOCTEH ISl TIOCTEAYIOIIeH
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npodecCUOHaNbHOMN IeATebHOCTH KaK B paMKax JIaHHOM MpeaMEeTHON o0iacTu, Tak U
B CMEXHBIX ¢ Hel o0nacTsax. OHU BKJIIOYAIOT B CEOSI:

OBJIQJICHUE KIIFOUEBBIMU MOHATHSIMU U 3aKOHOMEPHOCTSIMHM, Ha KOTOPBIX CTPOUTCS
JaHHasl MpeaMeTHass o0JlacTh, PACIO3HABAHUE COOTBETCTBYIOIIUX MM MPHU3HAKOB U
B3aMMOCBSI3€H, CIHOCOOHOCTH JEMOHCTPUPOBATH PA3JIMYHBIE MOAXOJbl K H3YUYEHUIO
SBJIICHUM, XapaKTEpHBIX [JII M3y4aeMoul MpeAMETHOM 00JIacTh; yMEHHUE pellaTh
TUIOBBIC MPAKTUYECKUE U TEOPETUUECKHUE 3a/1a4H, XapaKTEPHbIC
JUIS. WCIIOJb30BAaHUS METOJOB M HHCTPYMEHTapusl JaHHOM NpeAMETHOM 00y1acTu;
HaJu4yue MPEACTAaBICHUN O JaHHOW MPEIMETHOW O00JacTH KaK IEJIOCTHON Teopuu
(COBOKYITHOCTH TEOpHUI), OCHOBHBIX CBSI3X CO CMEKHBIMU OOJIACTSIMU 3HAHUM.

B pamkax yraoyOonéHHOTO YpOBHA W3y4deHUs WH(OpMATHKH o0OecreunBacTCs
IeJICHANpPaBICHHAs] TOATOTOBKA OO0yYaromuxcsi K TMPOJOJIKEHUI0O 00pa3oBaHHs B
OpraHu3aIusIX po¢heCCUOHAIBHOTO o0pa3oBaHUs 1o CHEUAIBHOCTSIM,
HEIMOCPEJICTBEHHO CBA3aHHBIM C U(PPOBBIMU TEXHOJIOTUSIMU, TAKUM KaK MpOrpamMMHast
UHXKeHepus, uH(opmanmoHHasi 0€30MacHOCTh, HWH(POPMAIUOHHBIE CHCTEMbI u
TE€XHOJIOTUH, MOOUJIbHBIE CUCTEMBI U CETH, OOJbIINE JIaHHBbIE U MAIIMHHOE 00y4YeHUe,
MPOMBIILJICHHBIA ~WHTEPHET BEILIEH, MCKYCCTBEHHBIH HMHTEJUIEKT, TEXHOJOTHUH
OCCIIpOBOJIHOM  CBSI3U, POOOTOTEXHUKA, KBAHTOBBIE  TEXHOJIOTUH,  CHUCTEMBI
pacrpenenéHHOro peecTpa, TEXHOJIOTMU BUPTYaIbHOM U IOTIOJTHEHHON PeaibHOCTEN.

OcHoBHas 1ienb u3yueHus yueoHnoro npenmera «Mabopmatrka» Ha yriayOaéHHOM
YPOBHE CpelHero oomero ooOpazoBaHusi — OO€ClEeYeHHE JajbHEHIIero pa3BUTUSA
MH()OPMAITMOHHBIX KOMIIETEHIIMN 00y4aroIerocs, ero roTOBHOCTH K KU3HH B YCJIOBUSX
pa3BuBaroIIerocss WHGpOPMAIMOHHOTO OOIECTBa M BO3PACTAIONICH KOHKYPEHIIMM Ha
peiHKE Tpyaa. B cBsizu ¢ 3tuM usydyenwe uHpopmatuku B 10—11 kimaccax dOIKHO
00€eCTeynTh:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOIO HA TIOHUMAHHHU POJIH
nHpopMaTrku, HHHOPMAIITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B COBPEMEHHOM
oO1ecTBe; chOPMUPOBAHHOCTH OCHOB JIOTUYECKOTO M AJITOPUTMHYECKOTO MBIILICHUS;
c(hOpMUPOBAHHOCTh YMEHUH pa3inuuath (DAKThI U OIIEHKU, CPABHUBATH OIEHOYHbIE

BBIBOJIBI, BHJICTh WX CBS3b C KPUTEPUSAMHU OIICHUBAHWUS W CBSI3b KPHUTEPUEB  C
omnpenenEéHHON CHUCTEMON IIEHHOCTEW, MPOBEpPATh Ha JIOCTOBEPHOCTh W 00001aTh
uHpopmaIuio; cHOpMUPOBAHHOCTh TMPEACTABICHUN O BIWSHUM HWHPOPMAIMOHHBIX
TEXHOJIOTUH
Ha KM3Hb YEJIOBEKa B OOIIECTBE, TOHMMAaHUE COIMAILHOTO, SKOHOMHYECKOTO,
MOJINTUYECKOTO, KYJIBTYPHOTO, IOPUIUIECKOTO, TPUPOTHOTO,
HPrOHOMHYECKOTO, METUIIMHCKOTO ¥ (PU3UOTIOTHIECKOTO KOHTEKCTOB
MH()OPMAITMOHHBIX TEXHOJIOTUH; TPUHATHE TIPABOBBIX U ITHUECKUX ACTICKTOB
WH(OPMAITMOHHBIX TEXHOJIOTHH, 0CO3HAaHWE OTBETCTBEHHOCTH JIFOJICH, BOBICUEHHBIX B
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CO3/IaHUE U UCIOJIb30BAHNE HHPOPMALIMOHHBIX CUCTEM, PACHPOCTPAHEHHE HH(POPMALIUH;

CO3/IaHKE YCTIOBH JIsl pa3BUTHS HABBIKOB Y4EOHOM, MPOECKTHOM, HAYYHO-

UCCJIEIOBATENILCKOM U TBOPYECKOM JEATEIBbHOCTH, MOTHUBALIMM OOydYalOIIMXCd K
CaMOpPAa3BUTHIO.

B conepxxanuun yuyeO6HOro mnpenmera «MHbopmaThka» BBIACIAIOTCS YEThIPE
TEMaTUYECKUX pa3zela.

Paznen  «lludpoBas  rpaMOTHOCTB»  MOCBSIIEH  BONPOCAM  YCTPOMCTBA
KOMIBIOTEPOB U JAPYTUX 3JIEMEHTOB IIU(GPOBOTO OKPYKEHHUS, BKIIOUasi KOMIIBIOTEPHBIE
CETH, UCIOJIb30BAHUIO CPEJICTB OMEPALMOHHON cucTeMbl, paboTe B ceT MHTepHET U
UCIOJIb30BAHUIO MHTEPHET-CEPBUCOB, MHPOPMALIMOHHOM 0€30MacHOCTH.

Pa3znen «Teopernyeckue ocHOBBI MH(DOPMATUKIY BKIHOYAET B C€0Sl MOHATHUIHBIN
anmapaT MH(OPMATUKH, BONPOCHl  KOAMPOBaHUS  MHGOPMALUHU, HU3MEPEHUS
UH(OPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI aiIreOphbl JIOTUKM W KOMIIBIOTEPHOIO
MOJIEJIMPOBAHMUS.

Paznen «AnroputMsl W HOpPOrpaMMHUPOBAHME)» HANPABIEH Ha  Pa3BUTHE
AJITOPUTMUYECKOTO MBIIIJIEHUS, pa3pa0d0TKy aJIrOpUTMOB U OLIEHKY HX CIO0XXHOCTH,
(opMUpOBaHHE HABBIKOB peajU3allMd MpPOrpaMM Ha s3bIKax [POrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «MHdopmalMOHHBIE TEXHOJOTUW» TOCBALIEH BOMpPOCAM NPUMEHEHUS
UH()OPMAIIMOHHBIX TEXHOJIOTHM, pPEaJM30BaHHBIX B MPUKIAIHBIX MPOTrPAMMHBIX
OPOAYKTAaX W HWHTEPHET-CEpPBUCAX, B TOM 4YHCJIE€ B 3aJadax aHajau3a JaHHBIX,
UCITIOJIb30BAHUIO 0a3 JAHHBIX U AJEKTPOHHBIX TAOIUI] AJIs PEIICHUs] PUKIIAIHBIX 3a/1a4.

B npuBenénHom nanee coaepxkaHun yuyeOHoro mnpeamera «HpopmaTukay
KYPCUBOM BBIJICJI€HBI JOMOJHUTEIbHBIE TEMbI, KOTOPbIE HE BXOIAT B 0053aTENIbHYIO
nporpaMmy OOy4Y€HHsS, HO MOTYT OBbITh NPENJIOKEHbl I HM3YyYEHUS OTACIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YJaIOIITUMCH.

VYriyOn€éHHbI  ypOBEHb U3Y4YeHMS HMH(POPMATUKHM PEKOMEHIYEeTCs TUTSt
TEXHOJIOTMYECKOro  Npouis, OpPHUEHTUPOBAHHOTO Ha  HHXXEHEPHYIO U
UH(QOPMAIMOHHYI0  c(hepbl  JeATENbHOCTH. YTIyONEHHBI ypOBEHb HU3Y4YEHUS
uHopMaTUKA 00€CIeUnBACT: MOATOTOBKY OOYy4YalOIIMXCSA, OPUEHTUPOBAHHBIX  Ha
CHEIMAJIBHOCTY B  00JaCTM HMH()OPMAIIMOHHBIX TEXHOJOTUH U  HH)KEHEPHbIE
CHEUUAIBbHOCTH, YYacTUE€ B TMPOCKTHOM UM HCCIEIOBATENbCKON JeATEIbHOCTH,
CBA3aHHOM C  COBPEMEHHBIMH  HANpaBICHUSIMU  OTpacid  MH(GOPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUHM, MOATOTOBKY K YYacTHIO B OJMMIIMAAAX M cAade
EnuHoro rocyjapcTBEHHOTO 3K3aMeHa 1Mo HH(OpMaTHKE.

[TocnenoBatenbHOCTh M3YyUYEHHSI TEM B MpejiesaXx OAHOTO roja OO0y4YeHUs MOXKET
OBITh U3MEHEHA MO0 YCMOTPEHHUIO YUUTeNsl MpU MOATOTOBKE paboyeil mporpammbl U
MOYPOUYHOTO TIIAaHUPOBAHUS.

OO611ee ynciIo YacoB, PEKOMEHIOBAHHBIX TSl H3ydeHusI nHpopMaTuku — 272 gaca:
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B 10 kacce — 68 vacoB (2 vaca B Heneno), B 11 kiacce — 102 gaca (3 yaca B Heento),
B12 knacce— 102 4aca (3 yaca B HeJieli0),

COJIEP)KAHUE OBYUEHU !

10 KJTACC ugposasi rpaMOTHOCTH
TpeboBanust TeEXHUKH O€30IIACHOCTU U TMTHEHBI MPU pabOTe C KOMIBIOTEPAMH U
JIPYTMMH KOMIIOHEHTaMU U(PPOBOTO OKPYKEHUS.

[TpuHunel paboThl KOMIIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. ApXHUTEKTypa (oH
Helimana. [apsapockas apxumexkmypa. ABTOMaTHYECKOE BBIMOJHEHUE MTPOrPAMMBI
nporeccopoM. OrmnepaTuBHAasg, TOCTOSIHHAS W JOJTOBpeMEHHass mnamsatb. (OOMeH
JAHHBIMHU C MOMOIIBIO MMH. KOHTposuiepsl BHEMIHUX ycTpoucTB. IIpsimoil moctynm K
NaMSATH.

OCHOBHBIE TEHACHLMM Pa3BUTUS KOMIBIOTEPHBIX TexHoJorui. [lapamienbHble
BBIYMCIIEHHs. MHorompoueccopHsle cucreMbl. CynepkomMnberoTepbl. PacnpenenéHubie
BBIYUCIIUTEIBHBIE CUCTEMBI U 00paboTKa OOJBIINX JaHHBIX. MOOUIbHBIE HU(POBBIC
YCTPOMCTBA M WX POJb B KOMMYHHUKAIMSAX. BCTpOGHHBIE  KOMIIBIOTEpHI.
MukpokoHTpoJuiepbl. POOOTH3HpOBaHHBIE MPOU3BOJCTBA.

[IporpamMHOe oOecrieueHHe KOMIIBIOTEPOB W KOMIIBIOTEPHBIX CHUCTEM. Buubl
OporpaMMHOro obecrieyeHuss W HMX HazHadeHue. (OCOOEHHOCTH MPOrpPaMMHOTO
obecrieueHrss MOOMIBHBIX yCTpoicTB. [lapamnensHoe nporpamMmmupoBanue. CucTeMHOE
nporpamMmMHoe  oOecrnieuenue. OrmnepallMoOHHBIE CHUCTEMbl. YTHIWUTHL.  [[paiiBepsl
ycTpoiicTB. MHCTANISAUs ¥ IEMHCTAIUIALMS TPOTpaMMHOTO 00eCTIedeHHMSL.

daitnoBbie cucteMbl. [IpuHIMIBI pa3MelieHuss W WMEHOBaHMS (paljoB B
nosroBpeMeHHoi namsatu. [llabmons! 11st onucanus rpyni (haisios.

[Iporpammuoe obecrieuenue. JIuieH3upoBaHUE MPOrPaMMHOTO OOecTeueHus |
uuppoBeIX pecypcoB. I[IponpuerapHoe u cBOOOAHOE NPOrPaMMHOE OOECIEUECHHE.
KoMMepueckoe ¥ HEKOMMEpPYECKOE HMCIOJIb30BAHUE MPOrPaMMHOTO OOecnedeHus u
upoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBacMas 3aKOHOJATEIbCTBOM
Poccniickont  @enepanmy  3a  HENPAaBOMEPHOE  MCIOJIB30BAHME  IPOTPAMMHOIO
oOecrnieueHus U UPPOBHIX PECYPCOB.

[IpyHIMIOBI TOCTPOEHUSI M ammapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETeH.
Ceresble potokoiibl. Cetb MHTEpHET. Anpecanus B cetu UutepHet. [IpoTokomnsl cTeka
TCP/IP. CucteMa TOMEHHBIX UMEH.

Pasnenenne IP-cetu Ha moaceth ¢ 1moMOIIb0 Macok mnoxacerer. CereBoe
agMUHUCTpUpoBaHue. [loydeHne JaHHBIX O CETEBBIX HACTPOMKAX KOMITBIOTEPA.

1 Kypcusom BBIACJICH MaTcpHajl, KOTO bIii HE SBISETCS 00S3aTeNbHBIM IPH M3YYEHHH M HE BXOOUT B COACPKAHHC
Y

HpOMe)I(yTO‘lHOI;‘I HIIH UTOTOBOM aTTeCTally 10 NpEeAMETY.
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[IpoBepka HanMuuUs CBSI3U C y3710M ceTu. OnpeneneHnue MapiipyTa JIBHKEHHs TTaKETOB.

Bungsr JIeSITEILHOCTH B ceTu NuTepher. CepBucsl Nurepnera.
['conndopmaIioHHbIe CHUCTEMBI. ['€0JOKAllMOHHBIC CEPBUCHI PEATHHOTO BPEMEHU
(HampuMep, JIOKanus MOOWIBHBIX  TeNe(OHOB, OMPEICICHUE 3arpy>KeHHOCTH
aBTOMarvcTpajei), MHTepHET-TOProBis, OpOHUpPOBaHUE OUJICTOB M TOCTUHMII.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEpBHCHI WU yciayrd. CoLHabHBIE CETH —
OopraHu3aiys KOJUIEKTUBHOIO B3aMMOJIECUCTBHS U oOMeHa NaHHbIMU. CETeBOMl ITHKET:
npaBuia NOBEAEHUS B KuOeprnpocTpancTBe. IIpobrema MOMIMHHOCTH MOJYy4EHHOU
uHpopmaruu. OTKpBITEIE 00pa30BaTEIBLHBIC PECYPCHI.

TexHOreHHbIE M OSKOHOMUYECKHE YIPO3bl, CBA3aHHBIE C HCIOJIH30BAHUEM
UH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHOJIOTUH. OO0mue mnpoOieMbl  3aluThl
uHpopMaluu u nHpopmannoHHon OezonmacHocTu. CpeacTBa 3alIUThl MH(GOPMALIUK B
KOMIIBIOTEpaX, KOMIIBIOTEPHBIX CETSIX W aBTOMAaTU3WPOBAHHBIX HMH(OPMAIIMOHHBIX
cuctemax. [IpaBoBoe oOecrneueHue WHGOPMALMOHHOW OE€30MACHOCTU. INIeKMPOHHASA
yupposas noonuce, cepmuduYUpPoBanHvie Catimol U OOKYMEHMb.

[IpenoTBpaieHue HECaHKIIMOHUPOBAHHOI'O octyna K JUYHOM
KOHGUACHIMATBHOW WH(OpMaMK, XpaHAIIeHCcs Ha TMEPCOHATBLHOM KOMIIBIOTEPE,
MOOWJIBHBIX yCTpoiicTBax. BpeaoHocHoe mporpaMMHOe 0OecledeHHe H CHOCOObI
O0opsObl ¢ HHUM. AHTHBUpPYCHbIE mporpammbl. OpraHuszanus JUYHOTO apXHBa
uH(popmanuu. PezepBHoe konupoBanue. [laposbHas 3anmTa apxusa.

Hudpposanue nanHbix. CuMMeTpuuHble U HecUMMeTpHuHble mUdpel. Indpsr
npocroi 3amensl. [udpp Leszaps. ludp Buxenepa. Anroputm mudpoBanus RSA.
Cmeeanoepaghus.

Teopernyeckune 0CHOBBI HH(pOPMATHKHI

Nudopmanus, aanHsle W 3HaHus. VHPOpMalMOHHBIE MPOIECCHl B MPHUPOJIE,
TEXHUKE U OOIIIECTBE.

HemnpepbiBHbIE W JHCKpPETHbIE BEIWYMHBI W cUTHaIBl.  HeoOxoammocTh
JUCKpeTH3aluu HMH(pOpMalMM, TMpeAHa3HAUEHHOW [UIsl XpaHEHWs, MepeAadyd u
00paboTKH B HU(POBBIX CUCTEMAX.

JIBonuHOE KOHpoBaHKe. PaBHOMEPHBIE M1 HEPABHOMEPHBIE KOABL. [[ekonupoBaHue
COOOIIICHNH, 3aMMCaHHBIX C TOMOIIBID HEPAaBHOMEPHBIX KOJOB. YcioBue @DaHo.
[TocTpoeHne OTHO3HAYHO NEKOAUPYEMBIX KOJOB C MTIOMOIIBIO IEPEBA.

I'pagh An.A. Mapkosa. Enunauisl n3aMepeHus: koimyectBa nHbopManun. AnpaBUTHBIN
MOJIXOJ1 K OLIEHKE KOJINYECTBa MH(DOpMAIUH.

Cucrembl cumucienusi. Pa3BépHyTas 3amuch LEIbIX M JIpOOHBIX YHCET B
NO3ULIMOHHON cucTeMe cuncieHus. CBoicTBa MO3UIIMOHHON 3aMUCH YUCTIA: KOJIMYECTBO
mubp B 3amMUCH, NMPU3HAK JIEIMMOCTH YHCIAa HA OCHOBAHHME CHUCTEMBI CUHMCIICHUS.
ANTOpUTM MepeBoAa LENoro uyncia u3 P-UYHOW CHCTEMBbl CUMCIEHUS B JECATUYHYIO.
ANTOpPUTM MepeBojia KOHEYHOW P-u4HOW ApoOM B NECATUYHYIO. AJITOPUTM IepeBoja
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LEJIOr0 YHClla U3 JAECATUYHOW cHUCTeMbl cuucieHus B P-uunyro. IlepeBon koHeuHOMU
necaTHUHOM npobu B P-munyro. J[BouuHas, BOCbMepHYHAs W IIE€CTHAAATEPUYHAS
CUCTEMBI CUMCIICHUS, CBSI3b MEXAY HUMHU. AprudmMeTndeckue onepanuy B HO3UIIMOHHBIX
CUCTEMax CUMUCIEHMS. Ipouunas ypasHoeuwleHHas cucmema cyucieHus. [[eouuno-
0ecAMUYHAs CUcCmema CHUCIeHUsL.

KongupoBanue tekcroB. KomupoBka ASCII. OnHobaiiTHRIE KOAUPOBKU. CTaHmapT
UNICODE. Koanposka UTF-8. Onpenenenne nHHOpMamOHHOTO 00bEMa TEKCTOBBIX
COOOIIEHUH.

KoaunpoBanue mzobpaxenuii. Onenka nHpopManroHHOro o0bEMa rpaduuecKkux
JaHHBIX IIPU 33aJaHHBIX pa3pellleHud U TiayOuMHEe KoaupoBaHuUs IBeTa. l[BeToBble
monenu. BekrtopHoe komupoBanue. Popmatel Tpaduyeckux ¢aiioB. TpéxmepHas
rpaduka.
®pakranbHas rpaduka.

Koaunposanue 3Byka. OnieHka HH(QOPMALIMOHHOTO 00bEMA 3BYKOBBIX JaHHBIX IPU
3aIaHHBIX YaCTOTE AUCKPETU3ALNH U PA3PSIAHOCTH KOAUPOBAHUSL.

Anrebpa noruxku. IloHsTHe BbICKa3biBaHUsA. Bpicka3biBaTenbHblE  (HOPMBI
(npenukatsl). KBaHTOpBI CyIIIECTBOBAHMS U BCEOOUTHOCTH.

Jlornyeckue omnepauuud. TaOnuIbl UCTUHHOCTH. JlorHMyeckue BBIPAKEHUS.
Jlornuyeckue ToxaecTBa. JloKa3aTeabCTBO JIOTHUECKUX TOXKJIECTB C MOMOLIBIO TAOJIHIL
VCTUHHOCTHU. JIornueckue onepannuy U Ornepanny HaJli MHOKECTBAMU.

3aKkoHBI  anreOpbl JIOTMKUA. OKBHUBAJICHTHbIE MPEOOpPa30BaHUS  JIOTMUYECKUX
BbIpaXECHUU. JIornueckue ypaBHEHHUS U CUCTEMbI YPABHEHUN.

Jlornyeckue (QyHKUMU. 3aBUCHUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX
GyHKIMNA OT KOJIMYECTBA apryMeHTOB. [1oJHbIE CUCTEMBI TOTUUECKUX (DYHKITHMA.

Kanonunueckue popmbl toruueckux BolpakeHUid. CoBepIlIEHHbIE JU3bIOHKTHBHBIC
U KOHBIOHKTHBHbIE HOpPMaJibHbIE ()OPMBI, AJITOPUTMBI MX MOCTPOEHUS IO Tadiuie
VCTUHHOCTH.

Jlormyeckue dJIeMEHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. IlocTpoeHue cxeM Ha JIOTHYECKMX DJIEMEHTax IO
3aJIaHHOMY JIOTUYECKOMY BBIP@KEHHUIO. 3alllCh JIOTHYECKOTO BBIPAYKEHUS 1o
JIOTUYECKOM cxeme. Mukpocxemul u mexHoio2us ux npou3eo0cmad.

IIpeacraBnenre wenbIX 4YUced B NaMATH KommbioTepa. OrpaHHMYE€HHOCTh
Jara3oHa YUCeN MPU OrPAHUYEHUN KOJMYECTBA pa3psanoB. Ilepenonnenue pa3psaaHon
ceTku. be33HakoBBIE M 3HAKOBBIC JJAHHEBIC. 3HAKOBBIM OUT. JIBOMYHBIN JIOMIOJHUTEIHLHBIN
KO/l OTPUILIATEIbHBIX YHCEIL.

[lobutoBble  jormyeckue onepauuu. Jloruueckuit, apudmernueckuii u
nuknundeckuii  casurd.  llludpoBanme ¢  MOMOIIBIO  MOOHMTOBOM  OIEpaluu
«uckimoyaroniee NJIN».
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[IpencraBieHne BEIIECTBEHHBIX YUCEI B IaMATH KOMIIbIOTEPA. 3HaYalas 4acTb U
NopsAIOK yMcia. Jluana3oH 3HAYEHWI BEHIECTBEHHBIX uMcell. [Ipobnembl XpaHeHus
BEIIECTBEHHBIX YHUCEJI, CBSA3aHHbBIE C OlPAaHWYEHHEM KOJMYECTBAa pa3psioB.
BoinonHeHue omepanuii ¢ BEIIECTBEHHBIMU 4YHCJIAaMHU, HAKOIUIEHHWE OIIMOOK  IpH
BBIUHCIICHUSIX.

11 xacc

AJITOPUTMBI H IPOrPAMMHPOBaHUE

OnpeneneHre BO3MOXKHBIX pE3yJIbTaTOB pabOThl MNPOCTEMIINX —aAIrOPUTMOB
YOPABJICHHUS UCHOJHUTEISIMA M BBIYACIUTEIBHBIX anropuTMoB. OrnpexaeneHue
UCXOJHBIX TAHHBIX, IPH KOTOPHIX aJIrOPUTM MOXKET AaTh TpeOyeMbli pe3ysbTar.

DTtambl pemeHus 3aJad  Ha KoMmnbeiotepe.  MHCTpyMeHTanbHbIE CpPEACTBA:
TPaHCIISITOP, OTIAAYUK, TPOPUIHPOBIIMK. KOMIUIIALNA U HHTEPIPETALMS IPOTPAMM.
BupryanbHble MallluHBI.

WuTterpupoBanHas  cpeaa  pa3paboTku.  MeToasl  OTJIaAKM — IPOrPaMM.
Hcnonb3oBanue TpaccUpoBOUHBIX  Tabmui. Otnamounsii  BbiBOA. [lomaroBoe
BBIIIOJIHEHHE ITporpamMmel. Todku octaHoBa. [IpocMOTp 3HauEHUI IEPEMEHHBIX.

A3pik  mporpammupoBanusi  (Python, Java, C++, C#). Tunel aaHHBIX:
LIEJIOYMCIICHHBIC, BEIECTBEHHBIC, CUMBOJIbHBIC, Jorudeckue. BerBienus. CroxHbIe
ycioBus. Iukier ¢ ycnoBueM. ILluknel 1o mnepemMeHHOR. B3anMo3zaMeHsIeMOCTb
pa3MYHBIX BUAOB HUKIOB. MHBapuaHT nukia. CoctaBiaeHUe LUKIA ¢ UCIOJIb30BAHUEM
3apaHee ONpeeIEHHOr0 MHBapUaHTa LUKIIA.

JlokyMeHTHpOBaHME nporpamMm. lcnosb3oBaHne KoMMeHTapueB. Iloaroroeka
ONMCaHMs NPOrPaMMbl U UHCTPYKLIMH JIJIS1 TIOJIB30BATEIIS.

AnropuTMbel  00paOOTKM HATypajbHBIX YHCEN, 3alMCAHHBIX B TO3UIUOHHBIX
CUCTEMaxX CUHUCIICHHUA: pa30MeHue 3alMcH Yucia Ha OTHebHbIe LHU(PBI, HaX0XKIECHUE
CYMMBI U IPOU3BENIeHUS HU(]P, HAXOKIEHUE MAKCUMAJIbHON (MUHUMAIIbHOMN) LIU(PBHI.

HaxosxieHne Bcex MpOCThIX YMCeN B 3alaHHOM auana3oHe. [IpencraBienne uucna
B BHJI€ HA0Opa MPOCTHIX COMHOXKUTENEH. ANTOPUTM OBICTPOTO BO3BEJCHHS B CTEICHbD.

OO0paboTKka MaHHBIX, XpaHAIMUXCS B (ainax. TexcToBble W JBOWYHBIE (Dailiibl.
daiinoBsie mepemeHHbIe ((haitioBbie ykazaTenu). Urenue u3 ¢aitna. 3anuch B daii.

Pa3Ouenune 3amaum Ha mnonzanauu. [loxmporpammsbl (mpoueaypsl ¥ (pyHKIHHN).
Pexypcus. PekypcuBHbie 00beKThI ((ppakTainbl). PekypcuBHbIe npoueaypbl U (QyHKIIHH.
Hcnonb3oBaHue cTEKa ISl OpraHU3ali PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBaHne  CTaHAAPTHOM  OMONMOTEKM  s3bIKa  MPOTrpaMMHUPOBAHUS.
[ToakmroueHne OMOIMOTEK MOANPOrPAMM CTOPOHHUX MPOU3BOAUTENCH. MoTynbHBIN
IPUHIUI TOCTPOCHUS IPOTPAMM.
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Uucnennbie MeTonbl. TouHOEe M NpUOIMKEHHOE pelleHUus 3aaadd. YuCIIeHHbIC
METO/Bl PEIICHUS YpaBHEHUW: METOH TMepedopa, METON TOJOBHUHHOTO JICJICHHS.
[IpubnmxEHHOe BBIYKMCICHUE JJIMH KPUBBIX. Bpluncienue 1iomanet ¢uryp c
MTOMOIIIBI0 YUCJIECHHBIX METOJI0B (METOJ MPSMOYTOJBHUKOB, METOA Tpamenuii). ITouck
MakcuMyMma (MuHUMyMa) GYHKIHH OJHOW TEPEMEHHOW METOJOM ITOJIOBHHHOTO
JICJICHUS.

O6paboTka CHUMBOJILHBIX JTQHHBIX. BcTpoeHnHnblie byHKIIUU SI3BIKA
pOrpaMMHUPOBaHUsL JIJII OOpaOOTKH CHMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TMOJCUYET KOJMYECTBA TOSIBJICHHM CHMMBOJIA B CTPOKE, pa3OueHue
CTPOKHM Ha CJIOBa MO MNPOOETbHBIM CHMBOJIAM, IOMCK TOJCTPOKM BHYTPH JaHHOU
CTPOKH, 3aMEHA HaWJICHHOM MOJICTPOKM HA JAPYryl0 CTpOKy. ['eHepaius Bcex CIIOB B
HEKOTOpOM alipaBUTE, yJIOBIECTBOPSAIONIUX 3aJaHHBIM orpanuyeHusM. [IpeodpazoBanue
Yuciaa B CUMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBel M TIOCIIENOBAaTEILHOCTH  4Yucel. Beruncinenne  0000MIEHHBIX
XapaKTepUCTUK DSJIEMEHTOB MAacCHBa WJIM YHUCJIOBOM MOCIEN0BATEIHLHOCTH (CyMMBI,
MPOU3BEACHUS, CPEIHEro apu(pMETHUYEeCKOT0, MHUHHUMAJIBHOTO W MaKCHMAaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA JJEMEHTOB, YIOBJIETBOPSIOINIMX 33JaHHOMY YCJIOBHIO).
JIMHENHBIN NONCK 3aJJaHHOT0 3HAUEHUS B MACCHUBE.

CopTupoBKa OJHOMEpPHOTO MaccuBa. I[IpocThle METOABI COPTUPOBKH (METOJ
my3bIpbKa, METOJ BhIOOpa, COPTUPOBKA BcTaBkamu). CopTUpoBKa cilusHUEeM. bricTpas
coptupoBka maccuBa (amroputMm QuickSort). JIBOMYHBIA MOUCK B OTCOPTHPOBAHHOM
MacCHBE.

JIBymMepHbIE MacCUBBI (MaTpHULbl). AJTOPUTMBI 00paOOTKU ABYMEPHBIX MACCHBOB:
3all0JJHEHWE JIBYMEPHOTO YMCJIOBOIO MAacCHBa IO 3aJaHHBIM TIpaBWJIaM, TTOMCK
3JIEMEHTA B JIByMEPHOM MAaCCHBE, BBIUHUCICHHE MaKCUMyMa (MUHUMYMa) U CYMMBbI
AJIEMEHTOB JIByMEPHOTO MAacCHBa, IEPECTAHOBKA CTPOK M CTOJIOIIOB JABYMEPHOTO
MaccuBa. Paszpabomxa npozcpamm Oas. peuwieHus NPoCmulX 3a0ay¥ aHAIU3ad OAHHbIX
(ouucmra oannvlx, Knaccugurayus, aHaiu3 OMKIOHEHULL).

HNudopmanuoHHbIe TEXHOJIOTHH

TexcroBerit  mpoueccop. PepaktupoBanue u  QopmatupoBanue. IIpoBepka
opporpapum u rtpammatuku. CpelncTBa IOMCKA U aBTO3aMEHbBI B TEKCTOBOM
npoieccope. Mcnons3oBanue ctuieil. CTpyKTYpUpPOBAHHBIE TEKCTOBBIE JOKYMEHTHI.
CHocku, ornaBienve. KomiekTuBHas pabota ¢ JOKyMmMeHTamMu. HWHCTpyMEHTBI
pelLeH3UPOBaAHUS B TEKCTOBbIX Ipoleccopax. OOmaunbie cepBUchl. J[lenoBas
nepenucka. Pedepar. IlpaBwia 1uTUpOBaHUS HUCTOYHUKOB U OGOPMIICHUS
oubmmorpaduueckux ccpuiok. OdopmiieHHE CIUCKa JUTepaTypbl. 3HAKOMCTBO C
KOMITBFOTEPHOM  BEPCTKOM  TEKCTAa. TEeXHUYECKHE CpEeACTBa BBOJA  TEKCTA.
Crenuann3npoBaHHbIE CPEJICTBA PEIAKTUPOBAHUSI MATEMATHUYECKUX TEKCTOB.
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Ananu3 naHHbiX. OCHOBHBIE 3aJaud aHaiM3a JaHHBIX: [POTHO3UPOBAHUE,
KJIacCU(pUKaIus, KIacTepu3alus, aHanu3 oTkKIoHeHud. [locnenoBaTebHOCTh peleHus
3a/lady aHalu3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX, OYMCTKA W OLIEHKA KauecTBa
JTAHHBIX, BBIOOP W/WJIM MOCTPOCHUE MOJIETH, NMpeoOpa3oBaHKUe JaHHBIX, BU3yaIH3allMsl
JAHHBIX, UHTEpIIpeTalus pe3ylbTaToB. [I[porpaMmMHbIe CpelcTBa U MHTEPHET-CEPBUCHI
JUIsi 00paOOTKU W TpeNCTaBieHusl AaHHBIX. boinbiiue manHble. MammHHOE OOyYeHHE.
HUnmennekmyanvHuiti anaius OAHHbBIX.

AHanu3 JaHHBIX C TOMOUIBIO AJIEKTPOHHBIX Ta0nuIl. BeluucieHUE CyMMBI,
CpenHero apu(pMeTHyecKoro, HauOOJNBIIET0 (HAWMEHBIIETO) 3HAYEHUS JHMana3oHa.
Brruucnenne kosdduimenta koppemsimuy  ABYX psiioB  AaHHBIX. [locTpoeHue
CTOJIOYATBHIX, JIMHEWUYAThIX U KPYroBbIX auarpamm. lloctpoenue rpaduxoB (yHKIIMA.
[TonOop nuHUYM TpeHJa, pelICHUE 3a/1ad TPOTHO3UPOBAHUS.

YuclieHHOE pellieHrne YpaBHEHHI ¢ TTOMOIIBI0 TToa00pa napamerpa. OntuMusaus
KaK TIOMCK HaWJIydlllero pelIeHUusT B 3aJaHHBIX ycioBusx. llemeBas QyHKImS,
orpanudeHus. JlokanbHble M TI00aNbHBI MUHUMYMBI liefieBoM GyHKuuu. Permienue
3a/1a4 ONTUMU3ALUU C TIOMOIIBIO JIEKTPOHHBIX TAOIHII.

Teopernyeckne 0CHOBbI HHPOPMATHKHU

Teopetnueckne mMoOAXOAbl K OLEHKE KOJMuecTBa HHGMoOpManuu. 3akoH
apmutuBHOocTH uWHGpopmammu. Dopmyna Xapriu. HWubopmanus U BEpOATHOCTb.
®opmyna llleHHOHA.

Anroputmel cxkatus naHHbiX. Anroput™ RLE. Anroputm Xaddmana. Aaroputm
LZW. AnropuTmsl CXaTHsl TaHHBIX C TIOTEPSMU. Y MEHBIIIEHUE TITyOUHBI KOJTUPOBAHUS
useta. OCHOBHBIE uaen anroputMoB cxkarus JPEG, MP3.

CkopocTh mepenayu  JaHHBIX.  3aBUCHUMOCTh BPEMEHM  IIepefayu OT
UH(POPMALIMOHHOTO 00BEMA TAaHHBIX U XapaKTEPUCTUK KaHaja cBs3u. [Ipuunnbl
BO3HUKHOBEHUS OLIMOOK IMpH nepeaaye naHHbiX. Kobl, mo3Bossitonye oOHapy K UBaTh U
UCITPaBJIAThH OLIMOKH, BOSHUKAIOIIKE MTPU Mepeaade naHHbiX. PaccrosHue XsMMuHra.
Komupoanue ¢ noBroperrem 6utoB. Koasl XoMMmuHra.

Cuctrembl. KOMIOHEHTBI CUCTEMBI U MX B3aumojencTBue. CucTeMHbId A EKT.
VYnpasienue kak uHpopMalroHHbIi nporecc. OOpaTHast CBS3b.

Mopnenmn u wmoxenupoBanue. llens MoxpenupoBanusi. COOTBETCTBHE MOJEIU
MOJICIIUPYEMOMY OOBEKTY WM TIpolieccy, Uead MojenupoBanus. Popmanuzanus
MIPUKJIAIHBIX 3a/]1a4.

[IpencraBieHue pe3yiabTaToOB MOACIMPOBAHUSA B BHUJE, YIOOHOM Ui BOCTIPUSTHS
yesnoBekoM. ['paduueckoe npeacTaBIeHue JaHHBIX (CXEMBbI, TAOIUIIbI, TpauKn).

I'padpr. OcnHoBHble moHsTHSA. Bumael rpadoB. Omnucanue rpadoB € MOMOIIBIO
MaTpull  CMEXHOCTH, BECOBBIX  MATpHIl, CIMCKOB  CMEXHOCTH. Pemenue
AITOPUTMHUYECKHX 3aJ]1a4, CBSA3aHHBIX C aHAJIM30M rpadoB (IOCTPOCHHE ONTHUMAIBLHOTO
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NyTH MEXIy BeplIIMHaMH rpada, onpe/iejeHue KOJWYECTBA Pa3IMYHBbIX MyTed MEXIy
BEpIIMHAMHU OPUEHTUPOBAHHOTO AIMKINYECKOTo rpada).

HepeBbsi. bunapnoe nepeBo. JlepeBbs mnoucka. Crnocobbsl 00xoma Jepesa.
[IpencraBnenre apudMeTHIECKUX BhIpaXXCHUN B BUJE AepeBa. JMCKpETHbIE UTPhI ABYX
UTPOKOB ¢ moHON uHpopMmarueil. [loctpoenue nepesa nepedopa BapuaHTOB, OMUCAHUE
CTpaTeruu Urpbl B TAOJIUYHOU opMe. BBIUTPHIIIHBIE U TPOUTPHILTHBIE TO3UIIHH.
Briurpoliiseie cTpaTerum.

CpenctBa HMCKYCCTBEHHOro HHTe/UIeKTa. CepBHCHI MAIIMHHOIO I€peBOJa U
pacrnio3HaBaHusi ycTHOM peun. KornutuBHbIE cepBuchl. MneHTndukanuss u mouck
n300pakeHuid, pacro3zHaBaHue jul. CamooOyuaromiuecsi cucteMbl. VCKycCTBEHHBIN
WHTEJUIEKT B KOMIIBIOTEPHBIX Hrpax. lcronp30BaHue METONOB HCKYCCTBEHHOTO
UHTEIJIEKTa B oO0yyaromux cucremax. lcrnonb3oBaHHe METOAOB HMCKYCCTBEHHOTO
UHTEIEKTa B  poOoToTexHuke. MuTepHer Bemei. llepcnexkTuBbl  pa3BUTHSA
KOMITBIOTEPHBIX MHTEJUIEKTYaIbHbBIX CUCTEM. HeMpOHHBIE CETH.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

Qopmanuzanus NOHATUA anroputMma. MammHa ThIOpHHra Kak yHUBEpCalIbHas
Mojzienb BbluncieHud. Tesuc YUépua—Teropunra. Mawuna I[locma. Hopmanvrvie
ancopugmel Maproesa. Aneopummuyecku Hepazpewumvle 3a0aqu. 3a0aya OCcmamosd.
Heegozmoorcnocmv asmomamuueckoii omaaoku npocpamm.

OrneHka Cl10KHOCTU BblunciIeHUH. BpeMmst paboTsl U 00BEM UCTIONB3yEMOMN NaMSTH,
UX 3aBUCHUMOCTb OT pa3Mepa UCXOAHBIX JaHHbIX. OlIeHKa aCHMIITOTUYECKON CII0KHOCTH
aJITOPUTMOB. AJNTOPUTMBI TOJUHOMUAIBLHOW CIOXKHOCTU. IlepeGopHble anropuTMBI.
[Ipumepsl pa3iIMyHBIX aJTOPUTMOB PEIICHUS OJHOM 3aJayd, KOTOpbIE HMEIOT
Pa3IMYHYIO CIIOAKHOCTb.

[Tonsitue 00 OOBEKTHO-OPUEHTHUPOBAHHOM MporpaMMmupoBaHuu. OOBEKTHl U
kiaccbl. CBoiicTBA M MeETOAbl 00BEKTOB. OOBEKTHO-OPHUEHTHPOBAHHBIN aHAJIU3.
Pa3paboTrka mnporpamMmm Ha  OCHOBE  OOBEKTHO-OPMEHTHUPOBAHHOTO  MOJXOJA.
Wukarncynsuus, HacieJoBaHue, TOJIUMOp(hU3M.

Cpenst  ObicTpoii  pa3paboTku mporpamm. I[IpoektupoBanue wuHTEpdeiica
noJsib3oBaTens. Vcnoap30BaHMe TOTOBBIX YNPABISAEMBIX 3JIEMEHTOB JUJISl MOCTPOEHUS
uHTEepdeiica.

O0630p A3bIKOB MporpaMmupoBanus. [loHsATHE O TapagurMax NporpaMMHUpPOBaAHUS.

H3yt¢eHue 6NMOpPOco A3blKA NPOCPAMMUPOBAHUAL.
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12 knacc

[Touck mpoCTHIX yucen B 3aJaHHOM JHana3oHe ¢ MOMOIIbIO aJrOpUTMa «PEIIETO
OpatocheHay.

MHoropa3psaHble Leble Yucia, 3a1a4u JUIMHHOW apu()METHKHU.

CrnoBapu (accollMaTUBHbIE MAacCUBBI, 0TOOpaxkeHus). Xaui-tabnuubl. [loctpoenue
a(aBUTHO-4AaCTOTHOTO CJIOBApPS IS 3aIaHHOTO TEKCTA.

Ananuz mexcma Ha ecmecmeeHHoOM sA3biKe. Bvidenenue nociedosamenvrnocmeti no
wabnony. Pecynapnvle svipasicenus. Yacmommuuwlii ananus.

Creku. AHamM3 MPaBUIBHOCTHM  CKOOOYHOTO  BbIpaKkeHUs.  Bblumcienue
apu(PMETHYECKOTO BBIPAKEHUS, 3aMTMCAHHOTO B MOCTPHUKCHON (hopme.

Ouepenn. Mcnionp3oBanue ouepean il BPEMEHHOTO XPAHEHHUS JaHHBIX.

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

Anroputmbl Ha rpadax. [locTpoeHne MHMHMMAaJIbHOTO OCTOBHOIO JiepeBa
B3BECILICHHOTO CBS3HOTO HEOpUEHTUPOBaHHOTO rpada. Oo6x00 epagha 6 enyouny. O6x00
epagpa 6 wupuny. KoAMYECTBO pa3IWYHBIX MyTEH MEXKIY BEpIINHAMU
OPUEHTHUPOBAHHOT'O ALMKINYECKOro rpada. Anroputm [enkcrpel. Areopumm Drovuoa—
Yopwanna.

JlepeBbst. Peanmusanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOnM4HBIE
(Ounapubie) nepeBbsi. IlocTpoeHue pepeBa A 3alaHHOTO  apU(PMETUYECKOTrO
BbIpaKeHHs. PexypcuBHBIE anropuTMbel o0Oxona jaepeBa. lcmonb3oBaHue cTeka u
ouepenu A 00Xxoja iepeBna.

JluHamMuyeckoe MporpaMMUpOBaHUE KaK METOJ PEIICHMs 3a/ady C COXPaHEHUEM
IPOMEKYTOUHBIX PE3YJIbTATOB. 3a/aud, pelacMple € IOMOIIBIO JUHAMUYECKOIO
IPOrpaMMHUPOBAHUSA: BBIUMCICHUE PEKYPCUBHBIX (YHKUUN, MOACYET KOJIMYECTBA
BApUAHTOB, 33J]a4l ONTUMHU3ALINH.

HNudopmanuoHHbIe TEXHOJIOTMHU

Otanbl KOMMBIOTEPHO-MATEMATHUYECKOTO MOJEIMPOBAaHUS: MOCTaHOBKAa 3a/layH,
pa3paboTka MOJENU, TECTUPOBAHHE MOJENH, KOMIIBIOTEPHBIM 3KCIEPUMEHT, aHallu3
pEe3ynbTaTOB MOJEIUPOBAHHUS.

JuckpeTuzanmsi Ipu MaTEMaTHYECKOM MOJIEJIMPOBAHUY HEITPEPBIBHBIX MPOLIECCOB.
MonenupoBanue nBrxeHus. MoaennpoBaHue OMOJIOTHYECKUX CUCTEM.
MareMatnyeckue MOJAEIM B OSKOHOMHUKE. BBIYMCIHMTENBHBIE 3KCHEPUMEHTHI C
MOJICIISIMH.

O0paboTka pe3yabTaToOB KCIEpUMEHTa. MeTo/l HAaMMEHbIINX KBaapaToB. OleHKa
YHUCJIOBBIX IMApaMETPOB MOJIETUPYEMBIX OOBEKTOB M MpoleccoB. BoccTaHoBiieHue
3aBUCUMOCTEH MO pe3ysIbTaTaM dKCIEPUMEHTA.

BeposaTtHocTHbIE MOJICJIN. MeToabl Momnte-Kapiio. HNmurtanmonnoe
MozenupoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHMUS.
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Tabnuunble (pensiuoHHbIC) 0a3bl NaHHBIX. TabiuIla — MpeacTaBlIeHUE CBEACHUMN
00 ogHoTuIHBEIX 00BekTax. Iloie, 3amuce. Kimrou Tabmuiel. PaboTta ¢ roroBoii 0a3oi
JaHHBIX. 3anoaHeHue 6a3bl NaHHbIX. [louck, copTupoBka U GuUIbTpaIus JaHHBIX.
3anpockl Ha BBIOOPKY MAHHBIX. 3alpochl C MapaMeTpaMu. BurauciseMble Tois B
3ampocax.

Mmuorotabnuunbsie 0a3bl JaHHBIX. THUIBI CBsA3eM Mexay TaOnuuamu. BHemrHuit
kitod. [{enocTHOCTE 6a3bl TaHHBIX. 3aPOChl K MHOTOTaOJINYHBIM 0a3aM JTaHHBIX.

OcHoéHble npuHYUnbl HOpManuzayuu 6a3 oannvix. A3vik ynpasnenus oanHvimu SQOL.
Co3zdanue npocmwix 3anpocos na szvike SOQL Ha 6b100pKy OaHHBIX U3 0OHOU MAOIUYDL.

Hepenayuonnvie 6azvi 0anuvix. Ixcnepmmusie cucmemul

NutepHer-npunoxenusa. [loHsTue o0 cepBepHOM M KIMEHTCKOM YacTAX CauTa.
TexHoorust «KJIMEHT — CEPBEP», €€ JOCTOUHCTBA U HenocTaTku. OcHOBBI si3bika HTML
u kackanubix Tabmui ctuwier (CSS). Cuenapum Ha s3pike JavaScript. @opmbl Ha
BeOCTpaHHUIIE.

Pazmenienue Be6-caitToB. Yciayra xoctuHra. 3arpyska ¢aiaoB Ha CailT.

BBon u300pakeHHId C HCHOJB30BAHMEM PA3IMYHBIX LU(PPOBBIX YCTPOWCTB
(undpoBeIX QoToanmapaToB W MHUKPOCKOIIOB, BHJCOKAMEp, CKaHEPOB M JPYTUX
ycTpoiicTB). ['paduueckuit penakrop. Paspemenune. Kaapuposanuwe. HWcnpasnenue
IIEPCIEKTUBBI. I'mcrorpamma.  Koppekuuss ~ ypoBHEM,  KOppeKIus  ILBETA.
Ob6eciBeunBaHue 1BETHBIX M300paxeHuil. Petyib. Pabota ¢ o6nactsamu. OUnbTpshl.

MHuorocnoiiaele  n3o00paxeHusi. TekctoBble ciou. Macka cnos. Kanausbl.
Coxpanenue BbiiesieHHONM oOnactu. [logroroBka wiutmOCTpanuii Juisi BeO-CalTOB.
AHUMHPOBaHHBIE N300paKEHUSI.

Bekropnas  rpaduka. [lpumurtuBbl.  M3mMeHeHue  mopsika  DJIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpussle. @®opmarsl BEKTOPHBIX
pucyHkoB. Mcrnosib3oBanue KOHTYpOB. BekTopuzaiius pacTpoBBIX H300paKEHUH.

[IpyHIMOBI OCTPOEHUS W PENAKTUPOBAHUS TPEXMEpPHbIX Mojenel. CeTouHble
Mojzenu. Marepuanel.  MopaenupoBaHME  MCTOYHHUKOB — OcCBemleHHs.  Kamepsl.
AnnutuBHble TexHoJoruu (3D-mpunTepsl). [loHSTHE O BUPTyalbHON PEaTbHOCTH U
JIOTIOJTHEHHOM pEeaIbHOCTH.

INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA ITPOT'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE CPEJHEI'O OBHIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJbTaThl OTPAXAIOT TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIUXCS
PYKOBOJICTBOBAThCSI C(HOPMHUPOBAHHON BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHUCTEMOMU
LHEHHOCTHBIX OPHEHTALMI, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIMX
TPaJUILMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOILECTBA, PACIIMPEHUE )KU3HEHHOTO OIbITa
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M OIlbITa ACATCIBbHOCTH B IIPOLCCCC pCaln3alru CpCcACTBAMU y‘{€6HOFO npeamMmeTa
OCHOBHBIX HaHpaBHeHI/Iﬁ BOCHHUTATEIIBHOMN JCATCIBHOCTH.

1) I'pakaIaHCKOro BOCIMTaHuA:

OCO3HaHWE CBOMX KOHCTHUTYIMOHHBIX MpaB M 00S3aHHOCTEW, YBaXKEHUE 3aKOHA H
IIPABOIIOPAJIKA, COOIOIEHNE OCHOBOIIONAraloUMX HOPM MH(OPMAIIMOHHOTO MpaBa U
UHGOPMAIIMOHHONW  0€30MacHOCTH;  TOTOBHOCTh  HPOTHBOCTOSITH  HJCOJIOTHUHU
HKCTPEMH3MA, HAlMOHAIN3MA, KCEHO(POOUH, NUCKPUMHUHAIMM 110 COLUAIbHBIM,
PEIUTUO3HBIM, PACOBBIM, HALIMOHAJIBHBIM ITPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) MATPUHOTHYECCKOI'0 BOCIIMTAHUSA
IHCHHOCTHOC OTHOLMICHUC K UCTOPUICCKOMY HACICINTIO, JTOCTHKCHUAM Poccun

B HAYKC, HCKYCCTBC, TCXHOJIOT'HAX, IIOHUMAHUC 3HAYCHHA HH(i)OpMaTI/IKI/I KaK HayKu B
KU3HU COBPCMCHHOI'O 06IHGCTB3;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSI:
c(OPMHUPOBAHHOCTh ~ HPAaBCTBEHHOI'O  CO3HAHMS, OTHUYECKOTO0  TOBEJICHMS;
CIIOCOOHOCTh ~ OIICHMBATh CHUTyalldi0 W MOPUHUMATh OCO3HAHHBIC  PEIICHUS,
OPHEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIIE B CETH
HNHuTtepHeT; 4) 3¢TeTHYECKOTr0 BOCTINTAHUA:
ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIIOUasi 3CTETUKY HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA; CIOCOOHOCTh BOCIPUHUMATD PA3JIMUHbIC BUJIbI HCKYCCTBA, B TOM YHUCJIE

OCHOBaHHOT'O Ha MCITOJIb30BAaHMH HH()POPMALIMOHHBIX TEXHOJIOTHIA; D)
(u3nvecKoro BOCIUTAHUA:

c(hOpMHUPOBAHHOCTh 370pPOBOr0 M 0€30mMacHOro 00pa3a KU3HH, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 3JI0pOBBIO, B TOM YHCIIE€ 3a CYET COOJIOACHUS TpeOOBaHUI
0e30macHOM JKCIUTyaTalldd CPeICTB  MH(OPMAIIMOHHBIX W KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHH;

6) Tpy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTh K aKTUBHOM JIESATEIILHOCTH TEXHOJIOTHYECKON U COLMATBHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIHHO
BHITIOJIHATh ~ TAaKyH JCSTENBHOCTH, HWHTEpec K chepam mnpodeccnoHaIbHON
JEATEeIIbHOCTH, CBSI3aHHBIM
¢ wuHPOPMATUKOW, TPOrPAMMHUPOBAHMEM H HWH(DOPMAIMOHHBIMH TEXHOJOTUSIMH,
OCHOBaHHBIMM Ha JOCTIDKCHUSX HAyKu HWHOOPMATHKA U HAYYHO-TEXHHUYECKOTO
nporpecca, yMEHHE COBEpLIaTh OCO3HAHHBIM BBIOOpP Oynaymiedl mnpodeccun U
peanu30BBIBaTh COOCTBEHHBIC >KW3HEHHBIC IUIAHBI, TOTOBHOCTH M CIOCOOHOCTH K
00pa30BaHUIO U CAMOOOPA30BAHUIO HA MPOTIKEHUU
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BCEH XXU3HU; 7) IKOJOTH4eCKOro
BOCIIMTAHUSA:

OCO3HaHME IJIOOAJTBHOIO XapakTepa HSKOJOIMUYECKHX IMpodsieM U MyTed ux
pelieHus, B TOM  4ucIe C  y4€TOM  BO3MOXKHOCTEW  HMH(OPMAIMOHHO-
KOMMYHHKAITMOHHBIX

TEXHOJIOTHH; 8) meHHOCTH
HAYYHOI'0 NMO3HAHMSI:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, JOCTH)KEHHUSAM HAay4YHO-TEXHHYECKOTO IpOrpecca U OOIIECTBEHHOU
IPAKTUKH, 32 CYET MOHUMAHUS POJIM MHPOPMALIMOHHBIX PECYpPCOB, HHPOPMALMOHHBIX
IPOLIECCOB M MH(POPMALMOHHBIX TEXHOJIOTHI B yCIOBHIX HU(GPOBOM TpaHCPopMaluuu
MHOTUX c(ep >XM3HH COBPEMEHHOrO OOILIECTBA; OCO3HAHUE IIEHHOCTH HAay4YHOH
JEeATEIbHOCTH, TOTOBHOCTh OCYUIECTBIISTh

IMPOCKTHYIO U UCCIICAOBATCIbCKYIO ACATCIIbHOCTD HHANBHUAYAJIbHO U B I'PYIIIIC. 9)
3M0]_[I/IOHaJ1])HLII7[ HHTEJJIEKT, npe,unonarafoumﬁ C(I)OpMI/IpOBaHHOCTBZ

CaMOpPEryJIMPOBaHUs, BKIIOYAIOLIEr0 CaMOKOHTPOJIb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBEACHHUE, CHOCOOHOCTh a/1allTUPOBATHCS K SMOLIMOHATbHBIM
U3MEHEHUSIM U MPOSBIATh T'HOKOCTb, OBITh OTKPBITBIM HOBOMY; BHYTpPEHHEH
MOTHMBALMH, BKJIIFOYAIOIIEH CTPEMIICHUE K JJOCTHKEHHUIO LEIN
U YCleXy, ONTHUMHU3M, HWHUIMATHBHOCTb, YMEHHME JIEWCTBOBATh, HCXOAS M3 CBOUX
BO3MOXKHOCTEH; 3IMMATHM, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHUMAaTh 3SMOLMOHAIBHOE
COCTOSIHUE
IPYTUX, YYUTHIBaThb €ro MpPHU OCYLIECTBICHHMM KOMMYHHUKALIUH, CIOCOOHOCTh K
COUYBCTBHIO U COINEPEKUBAHUIO; COLUATBHBIX HABBIKOB, BKIIIOUAIOIIMX CIIOCOOHOCTH
BBICTPauBaTh OTHOLLICHUS

C APYTUMH JIIOJIbMH, 3a00TUTHCA, TPOSIBIATH HHTEPEC U pa3peIiaTb KOHPIUKTHI.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbrare uzydueHuss ”HQOPMATUKH HA YPOBHE CPEIHETO 001Iero oOpa3oBaHUs
y oOyyaromierocs OyayT cpopMUpOBaHbI METANIPEAMETHBIE PE3YIbTaThl, OTPAKCHHBIC B
YHUBEPCAIBHBIX YUYEOHBIX JEUCTBUSX, a UMEHHO — IO3HABATEJIbHBIC YHUBEPCATIbHBIC
y4deOHbIE JICHCTBHUS, KOMMYHUKATHBHBIC YHUBEpCAIbHBIC y4eOHBIC

JCUCTBUS, PETYISATUBHBIC YHHBEPCAJIbHBIC Y4YeOHBIC JEHCTBHS, COBMECTHAs
NeSATEeIHLHOCTD.
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Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE yqeﬁnble neucTBus Ba3osbie
Jornyeckue JecTBUSA:
CaMOCTOATEILHO (POPMYITHPOBATH U aKTYaTU3UPOBATH MTPOOJIEMY, pacCMaTPUBATh

e€ BCECTOPOHHE;, YCTAHABJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAHUS IS
CpaBHEHUS,

Kiaccudukanuy u o000IIEHUS; ONIPEACNIATh LU JACSITeIbHOCTH, 33/1aBaTh MapaMeTphl
U KPUTEPUHM HX JOCTUKEHHUS; BBISBISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B
paccMaTpUBaEMBbIX SIBJICHUSX; pa3padaThiBaTh IJIaH PEHICHUS! MPOOJIEMBI ¢ YU4ETOM
aHaJIM3a UMEIOIINXCS

MaTepHalbHBIX U HEMAaTEpUAIbHBIX PECYPCOB; BHOCUTh KOPPEKTHUBBI B JESATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB

LEJISIM, OLICHUBATh PUCKHU MOCHEACTBUN JIEATEIIBHOCTH; KOOPAMHUPOBATh U BBINOJIHATH
paboTy B YCIOBUSIX peaJbHOr0, BUPTYAJIBHOTO

1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS; pa3BUBATh KPEATUBHOE MBIIICHHUE
P PEIICHUU KU3HEHHBIX MpoOsieM. ba3oBble ncciienoBaTe/bCKue
NeHCTBUA.

BJIQ/ICTh HAaBBIKAMU Yy4eOHO-HCCIIEIOBATEIbCKOW W MPOEKTHON JAeSITeIbHOCTH,
HaBBIKAMU Pa3pelieHus mpooieM, CTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETEHOMY
IOUCKY METOJOB PELICHUS MPaKTUYECKUX 3aJay, MPUMEHEHHUIO PA3JIUYHBIX METOJIOB
MO3HAHMS; OCYIIECTBISTh Pa3jIMYHbIE BHUJIBI JEATEIHHOCTH IO MOJYYCHHUIO HOBOTO
3HAHUS, €r0
UHTEPIIPETALNU, TPE0OPA30BAHUIO U TIPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX CHUTYaIUsX,
B TOM YHCJI€ MPU CO3AaHUU YUEOHBIX U COLIMAIbHBIX TPOEKTOB; (HOPMHUPOBATH HAYUHBIN
TUI MBILIUICHUS, BIaJIeTh HAYYHONU TEPMUHOJIOTHEH,

KJIIOYEBBIMU MOHSATUSIMU U METOJIaMU; CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 331aUu

B 00pa30BaTeNbHON JEATEIbHOCTH
U OKU3HEHHBIX  CUTYyallUsX; BBIABISATh  NPUYUHHO-CIEJCTBEHHBbIE CBSI3U U
aKTyaJTu3UpOBaTh 3a7a4y, BBIIBUTATh TUTIOTE3Y €€ PEIICHNs, HAXOIUTh apTyMEHTBI IS
JI0Ka3aTeNbCTBA CBOMX YTBEPXKICHHUH, 3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;
aHaJIM3UPOBATh MOJYUYECHHBIE B X0/1€ PEIIECHUS 3a]]a4ul PEe3yIbTaThl, KpUTHUECKU
OIICHMBATh MX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX; JaBaTh

OLICHKY HOBBIM CHUTyallMsIM, OLICHMBAThb MPHOOPETEHHBIA OIBIT, OCYIIECTBIATH

IeJIeHaNpaBICHHBINA TTOUCK TIEPEHOCa CPEICTB U CIIOCOO0B ACHCTBUS
B MpO(ECCHOHANBHYIO CpeAy; YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO U

NPaKTUYECKYI0 00J1aCTH
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KU3HCACATCIIbHOCTHU, YMCTb UHTCIPUPOBATH 3HAHUSA U3 PA3HBIX
IMPpCAMCTHBIX O6HaCTeﬁ; BBIABUT'aTb HOBBIC UACH, IIPCIJIAraTh
OPUI'MHAJIBHBIC ITOAXOAbI U PCIICHUA, CTABUTH

npoOJIeMBbl U 3a/1a4H, TOMYCKAIOIIKE albTepHAaTUBHBIE pelieHus. Padora
¢ uH(popManueii:

BJIQ/ICTh HAaBBIKAMU TMOJy4eHUS HMH(DOpPMAMU W3 HCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIBHO OCYIIECTBIISATh IOMCK, aHAIM3, CUCTEMATU3ALMIO U HMHTEPIPETALHIO
uHGOpMallMM paA3IUYHBIX BUJOB U (OpPM MpEACTABICHUS; CO3/4aBaTb TEKCThl B
pa3nuuHbIX opMaTax ¢ yu€TOM Ha3HAYEHUS HHPOPMAIIH
U LEeJeBOW ayIUTOpPHH, BBIOMpas ONTUMajbHYI0 (GOpMy TMpEACTaBICHHUS U

BU3YaJIHM3allii; OIICHUBATHh JIOCTOBEPHOCTb, JIETUTUMHOCTh HH(OpMAIUH, €&

COOTBETCTBUE
OpPaBOBEIM M MOPAJIBbHO-DTUYECKAM  HOpMaMm;  HCIHOJB30BaThb  CPENCTBA
UH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHMI B PEIIEHUH KOTHUTUBHBIX,
KOMMYHHKATHBHBIX W OPTaHMU3AIMOHHBIX 3aJad  C COOMoaeHueM TpeOoBaHU
HPrOHOMUKHU, TEXHUKH OE€30IaCHOCTH, TMTHMEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
TUYECKUX HOPM, HOpM MH(OPMaLMOHHON
0e30MacHOCTH; BJIAJAETh HAaBbIKAMHU paclO3HaBaHUS M 3allUThl UHGpOpMaluW,

MH()OpMaIMOHHOM

0€30MaCHOCTH JIMYHOCTH.

KOMMyHI/IKaTHBHbIe YHHUBeEpCaJIbHbIE yqeﬁHble AeMCTBUA
Oo0menue:

OCYIIECTBJISITh KOMMYHUKAIIMH BO BCeX chepax KU3HU;

pacmo3HaBaTh HEBepOaJlbHBIE CpEACTBAa  OOIIEHWS, TOHWMATh 3HA4YCHUE
COIMAJIbHBIX 3HAKOB, PACIIO3HABAThH MPEANOCHUIKN KOHMIUKTHBIX CUTYallMid ¥ CMSTYaTh
KOH(JIUKTHI;

BJIaACThb pa3iInYHbIMU criocobamMu O6HICHPI$I u BSaHMOHeﬁCTBHﬂ,
APrYMCHTHUPOBAHHO BCCTH JUAJIOr, YMCETb CMAr4aTb KOH(i)J'II/IKTHBIC CUTyalru,
paSBépHYTO H JIOTUYHO M3JIaraTb CBOIO TOYKY 3pCHUA C UCIIOJIb30BAHUCM A3BIKOBLIX

CPEICTB.

CoBMecTHas ACATECJIBHOCTD:
IIOHHUMAThb N UCII0JIb30BATh ITPCUMYIIICCTBA KOMaHI[HOfI n HHI[PIBHI[yElJ'IBHOfI

paboThl; BBIOMpATh TEMATHKy W METOJbI COBMECTHBIX JEHCTBUNA C Y4YETOM OOIIMX
VHTEPECOB
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U  BO3MOXKHOCTEH Ka)XXJOro 4JeHa KOJUIEKTMBA; NPUHUMATh II€JIM COBMECTHOU
NEATEeIbHOCTH, OPTaHU30BBIBATH U KOOPAUHUPOBATH

JNEUCTBUS TIO WX JOCTHUKEHHWIO: COCTaBIIATh IUIAH JACUCTBUH, paclpelensTh POoJid ¢

y4€TOM MHEHUN YYaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOM pabOThI; OLIEHUBATh

KaueCTBO CBOET0 BKJIAJA U KAXKJIOI0 YYACTHHUKA KOMAH/Ibl B OOIINI

pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM; MpeajiaraTh HOBbIE MPOEKTHI, OLEHUBAThH

UJIEU C TIO3UIIMU HOBU3HBI, OPUTMHAIBLHOCTH, TPAKTUUYECKON 3HAUMMOCTH;

OCYHICCTBIIATH IMMO3UTHUBHOC CTPATCTUUCCKOC IMOBCACHNC B PA3JIMYHBIX CUTyallUAX,

IMPOABIIATE TBOPUCCTBO U BOO6p3.)K€HI/IC, OBITH NHHUIIWMATUBHBIM.

PerynsiTuBHbI€ YHUBEpPCAJbHBbIE YUeOHbIE 1eHCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYIIECTBIIATh  [TO3HABATENBHYIO JEATEIbHOCTb, BBISBIATH
npoOJjieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYyalUsAX; CAMOCTOSITEIIBHO COCTABIAThH IUIAH PEILEHUS
po6JIeMbl ¢ YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH; JaBaTh

OLICHKY HOBBIM CHUTYaIUsIM;

paciupsaTh paMKH Y4EOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX MPENNOYTEHUH; AeaTh

OCO3HaHHBIA BBIOOP, apryMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTh
3a peLieHue; OLICHUBATh

MPpUOOPETEHHBIN ONBIT;

croco0cTBOBaTh ((OPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOU SPYIUIINH B Pa3HbIX
00J1acTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOW O0Opa30BaTENIbHBIA M KYJbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:
J1aBaTh OIIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B I€SITEILHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YyJbTAaTOB LEJSAM; BIAJETh HaBbIKAMHU I103HABATEIIBHON
pedieKCuM KaKk OCO3HaHUS COBEPIIAEMBIX
JEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB U OCHOBAaHWM, UCIIOIb30BATh
npuémbl pedIeKCUU NI OLUEHKHU CUTyalld, BbIOOpa BEPHOTO PELICHHS; OLEHUBATH
PHUCKH ¥ CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHUXKEHUIO; TPUHUMATh MOTUBBI U
apryMEHTBI IPYTUX MPU aHAIU3E PE3YJIbTATOB AEATEIBHOCTH.

IMpunsTus ceds u APyrux:

IIPUHUMATDb 06651, IMOHHMMasl CBOM HCAOCTATKH U JOCTOMHCTBA, IPUHUMATbL MOTHUBBI
U apryMCHTBI JPYIUX IIPU aHAJIM3C PC3YJIbTATOB ACATCIIbBHOCTU, IIPU3HABATDH CBOE
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IpaBO U MPaBO JIPYTUX Ha OLIMOKY; pa3BUBaTh CIOCOOHOCTh MOHMMATh MHUpP C
MO3ULIAU JPYTOro YeJOBEKA.

INPEAMETHBIE PE3YJIBTATBI

B mpornecce uzyuenus kypca undpopmatuku yriayonéaHoro ypoHs B 10 kiacce
oOy4aromuMucs OyAyT JOCTUTHYTHI CIIEIYIOIINE TPEIMETHBIE PE3YIbTAThI:

BJIa/ICHUE TIPEJICTABICHUSMH O POJIK HH(GOPMAIIUU U CBSI3aHHBIX C HEW MPOLIECCOB
B IPUPOJIEC, TEXHUKE U OOLIECTBE, MOHATHAMH «UH(pOpMaLus», «UHPOPMaLUOHHBIN
MIPOLIECCH, KCUCTEMAY, KKOMIIOHEHTBI CUCTEMBD», CUCTEMHBIN 3(PPeKT»,
«MH(OpMAaLIMOHHAs CHUCTEMa», «CUCTEMa YIPAaBICHUS»; BIaJCHUE METOJaMH IOMCKa

uH(popmanuu B cetu IHTEpHET, yMEHUE KPUTUUECKU
OLICHMBATh MH(OPMALIKIO, IOJTYUYEHHYIO U3 ceTh VHTepHeT;

YMEHHE XapaKTepU30BaTh OOJIbLINE JAHHBIE, IPUBOAUTH IPUMEPHI HCTOYHUKOB UX
NOJly4YEHUs] U HAINpaBJiCHUs] HCIOJIb30BaHUS, YMEHHE KIAacCU(UUUPOBATH OCHOBHbBIE
3a/layd aHajau3a JIaHHBIX (MPOTHO3UPOBAHUE, KIACCHU(PUKALMSI, KIacTepHU3alusl, aHaIu3
OTKJIOHEHHI), TOHUMATh MOCJIEOBATEIbHOCTh PEIICHUS 3a/1ay aHallu3a JIaHHBIX: cOOp
NEPBUYHBIX JAHHBIX, OYUCTKA U OIIEHKAa KAaYeCTBA JAHHBIX, BEIOOP W/MIIM MOCTPOCHUE
MOJIeNIn, IpeoOpa3oBaHue JaHHBIX, BU3YAIU3alUsl JaHHbBIX, MHTEPIPETALIHS
pe3yIbTaTOB;

MNOHUMAHUE OCHOBHBIX MPHUHIMIOB YCTPOWCTBA U  (PYHKUMOHUPOBAHMS
COBPEMEHHBIX CTALIMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHIMHA pPa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTUM; BIJIAJICHUE HAaBBIKAMU pabOThl C OMNEpPalMOHHBIMU
CUCTEMaMH, OCHOBHBIMHU BUaMU MPOTrPAMMHOIO 0OECHEUEHHUs JUIsl pelIeHUs Y4eOHBIX
3aa4 10 BBIOpaHHOM ClleNUaNIM3aliK;, HaJIWYhe MNPEJCTAaBICHUH O KOMIIbIOTEPHBIX
CEeTSAX U UX POJIU B COBPEMEHHOM MHUPE,

0 0a30BbIX NPUHILMIAX OPTaHU3aUMU U (YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTei, 00
oO0LIMX MPUHUMUIIAX pa3padOTKu U (PYHKIMOHMPOBAHUSA WHTEPHET-TPUIIOKECHHUI;
NOHMMaHUE yrpo3 HH(HOPMALIMOHHON O€30MMaCHOCTH, UCIIOJIB30BaHUE METOOB

U CPEACTB TMPOTUBOACHCTBHUS JTUM yrpo3am, COOJIOJieHHEe Mep O0e30MacHOCTH,
IpPENOTBpAllAlONIMX  HE3aKOHHOE  paclpOCTPAaHEHHWE  MEPCOHAIbHBIX  JIAHHBIX,
coOmo/ieHne TpeOOBaHUM TEXHUKM O€30MacHOCTM W TUTHEHbl Mpu paboTe ¢
KOMIBIOTEPAMH U JPYTMMH KOMIIOHEHTaMHU LU(POBOrO OKPYKEHUS, MOHUMaHHUE
IIPABOBBIX OCHOB HCIIOJIb30BaHMs KOMITBIOTEPHBIX MpOrpaMm, 0a3 JaHHBIX U pabOTHl B
cetu lHTepHeET;

NOHUMAHUE OCHOBHBIX NPUHIMIOB JIUCKPETHU3AIMM  PaA3JIMYHBIX  BHUJIOB
uH(popMaIuu, yMEHHE ONPEeAesITh THPOPMALIMOHHBIA 00bEM TEKCTOBBIX, I'paUuecKuxX
Y 3BYKOBBIX JaHHBIX IIPHU 33JaHHBIX NapamMeTpax AUCKPETU3ALHNH, YMEHUE ONPEIEIATh
CPEIHIOI0 CKOPOCTh MEPEeAaun IaHHbIX, OLIEHUBATh U3MEHEHHE BPEMEHU MepeAaund MNpu
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U3MEHEHUU HH(OPMALMOHHOTO O00BbEMA JaHHBIX M XapaKTEPUCTHK KaHajla CBSI3W;
YMEHHE HCIOJIb30BATh NPHU PEIICHWM 3aa4 CBOMCTBA NMO3WLIHMOHHOW 3aIlMCH YHCED,
QJITOPUTMA IIOCTPOCHUS 3aIIMCH YHCIIA B IO3ULIMOHHONU CUCTEME CUUCIICHHUS C 3aJaHHBIM
OCHOBAaHMEM U IIOCTPOEHMs YHUCIA IO CTPOKE, COAEpIKalEH 3alliCh JTOr0 4YHMCiIa B
IIO3UIIMOHHOM CHCTEME CYMCIEHUs C 33JaHHBIM OCHOBAHUEM, YMEHME BBIIIOJHATH
apu(meTnyeckue ornepanu B MO3UIUOHHBIX CUCTEMAaX CUMCIICHUS; YMEHUE BBINOIHATh
peoOpa3oBaHusl JJOTHUECKUX BBIPAKECHUN, UCTIOIB3YsI 3aKOHBI

anreOpbl JIOTUKH, YMEHUE CTPOUThH JIOTUYECKOE BBIPAXKEHHUE B JTU3BIOHKTUBHOW U
KOHBIOHKTUBHON HOpMalbHBIX ¢opMax 1O 33JaHHOM TaOlMIe HWCTUHHOCTH,
UCCJEN0BATh 001aCTh ICTUHHOCTH BBICKA3bIBAHMSI, COJAEPKAILETO IEPEMEHHBIE, PEIIATh
HECJIOKHBIE JIOTMYECKUE YpaBHEHUS M CUCTEMbl YpPaBHEHM;, MOHMMaHHE Oa30BBIX
QIrOpUTMOB OOpaOOTKM YHUCJIOBOM U TEKCTOBOM HH(OpManuu (3amuch 4YHUCENT B
NO3ULIMOHHOM CHUCTEME CUHCIICHUS, HAXOXKJICHHE BCEX IPOCTBIX YUCEI B 3aJaHHOM
uana3oHe, 00paboTKa MHOTOpa3psAAHBIX LENbIX YHUCEN, aHAJIU3 CUMBOJIBHBIX CTPOK U
JIpYrux), aJIrOpUTMOB TIOMCKa M COPTUPOBKH, YMEHHUE OINPEAENATh CI0XHOCTb
U3ydaeMbIX B Kypce O0a30BbIX aJrOpUTMOB (CYMMHpPOBAHHME 3JIEMEHTOB MAacCHBa,
COPTUPOBKAa MaccHBa, MEpeOOpHbIE AITOPUTMbI, JABOWUYHBIA MOWCK) U NPHBOJIUTH
IPUMEPBl HECKOJIBKUX aJTOPUTMOB PAa3HOM CIOXKHOCTH JJIsl PELICHUs OJHOW 3a]lauH;
BJIAJICHUE YHHUBEPCAIBbHBIM SI3bIKOM MPOrpaMMHUpOBaHUsl BbICOKOro ypoBHs (Python,
Java, C++, C#), npencraBieHussMH O 0a30BbIX TUMNAaX JAHHBIX U CTPYKTYpax JaHHBIX,
YMEHHUE UCHOJIb30BaTh OCHOBHBIE YIIPABISIOIINE KOHCTPYKLUH, YMEHHE OCYILECTBIISATh
aHaNIKU3 MPEAJIOKEHHOW MPOrpaMMBbl: ONPENEIATh pe3yabTaThl pabOThl MPOTPAMMBI  MPU
3aJJaHHBIX MCXOIHBIX JAHHBIX, OMPENCISATh, MPU KAKUX HMCXOIHBIX JAHHBIX BO3MOXKHO
MOJIYYCHUE YKAa3aHHBIX PE3yJIbTaTOB, BBISBIATH JIAHHBIE, KOTOPhIE MOTYT IMPHUBECTH K
omuOKe B pabore mporpammsbl, (POpMYyIHpPOBaTH NPEIJONKEHHUS IO YIYYHICHUIO
IPOrpaMMHOI0 KOJ1a; YMEHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIC JOKYMEHTHI U
JEMOHCTPALIMOHHBIE MaTepHalibl C MCHOJb30BAHUEM BO3MOXHOCTEH COBPEMEHHBIX
IPOrpaMMHBIX CPEACTB M OOJAuHBIX CEPBUCOB; YMEHHE HCIOJIb30BaTh AJIEKTPOHHbBIE
TaONMILIBI JJIsI AaHATIM34, IPEACTaBICHUS

u 00pabOTKM MaHHBIX (BKJIIOYAsi BBIYMCICHHE CYMMBI, CPEIHEro apupmeTHdeckoro,
HanOOJIbLIEr0 M HAMMEHBILIEr0 3HAYCHH, PElIeHHE YpaBHEHUMN, BEIOOP ONTUMAIbHOTO
peuieHusi, No00p JIUHUM TPEHA, peUIEHUE 3a]1a4 MPOTHO3UPOBAHMUS ).

B mpouiecce mzydenus kypca mHpopMaTtuku yriayonéanoro ypoHs B 11 kjacce
oOydJarorumMucs OyIyT TOCTUTHYTHI CICTYIOIINE MPEIMETHBIC PE3YyIbTaThl:

YMEHUE CTPOUTH HEPABHOMEPHBIE  KOJbI, JOIYCKAKIIUE  OJHO3HAYHOE
JIEKOJMPOBAHUE COOOIICHHI (MpedUKCHBIE KOMABI), UCIOJIb30BATh MPOCTEUIINE KOIbI,
KOTOpBI€ TO3BOJISIIOT OOHAPYXUBAaTh W HCIPABJISITH OMIMOKM MpU Tiepejaye JTaHHBIX,
CTPOUTH KOJ, OOECIEUYMBAIONIMN HAUMEHBIIIYI0O BO3MOXHYIO CPEIHIOI JJIHHY
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COOOILIEHUS PU U3BECTHOW 4aCTOTE CUMBOJIOB, MOSICHATH MPUHIMIBI pA0OTHI IPOCTHIX
QITOPUTMOB CXKAaTHUsSl JAHHBIX; YMEHHE pellaTh aITOPUTMUYECKHUE 3a/1a4U, CBA3aHHBIE C
aHaJn30M rpadoB (3a1a4u NOCTPOCHUS ONTUMAJIBHOTO IIYTH MEXy BEpIIMHAMU Trpada,
ONpENEICHUS KOJUYECTBA PAa3IUYHbIX IIyTeW MEXIy BEpUIMHAMU OPUEHTHUPOBAHHOIO
AIMKJINYECKOTro rpada), yMEeHHE HCIONb30BaTh JEPEBbs MPHU aHAINW3€ M MOCTPOCHUU
KOJOB U Ui MpPEACTaBICHUs apu(PMETUUYECKUX BBIPAKEHUH, NMPU PpELICHUHU 3ajad
NOMCKAa M COPTHPOBKH, YMEHUE CTPOUTH JEPEBO HWIPbI MO 3aJaHHOMY aJITrOpPUTMY,
pa3pabaTeiBaTh ¥  OOOCHOBBIBATh  BBIUTPBIIIHYIO CTPATETHI0 WIPBL;, YMEHHUE
pa3pabaTrbiBaTh U pEaIM30BbIBATh B BUJE IIPOrpaMM 0a30BbIE aITOPUTMBIL,

YMEHUE HCHOJB30BATh B NpOrpaMmax JaHHbIE pPa3jIU4YHbIX THIIOB C YYETOM
OTPaHUYCHHI HA JUAIa30H UX BO3MOXKHBIX 3HAUYCHHM, PUMEHATh NIPU PELICHUH 3a7a4
CTPYKTYpBl JaHHBIX (CHUCKH, CJIOBApU, CTEKH, OYEpENH, AEPEBbs), HCIOIb30BAThH
0a30BbI€ ONEpalMU CO CTPYKTYpaMU JaHHBIX, TIPUMEHSITh CTAaHJAPTHBIE U COOCTBEHHBIE
MNOANPOTPAaMMBI Uit  OOpabOTKM YUCIOBBIX JAHHBIX U CHMBOJIBHBIX  CTPOK,
UCIIOJB30BaTh TpPU  pa3paboTke MporpaMMm OUOJMOTEKH MOJANPOrpaMM, 3HATh
(GyHKIMOHATIBHBIE BO3MOXXHOCTH HHCTPYMEHTAIBHBIX CPEJICTB Cpelbl pa3pabOTKH,
YMEHHUE UCIOJIb30BaTh CPEJCTBA OTJIAAKM MNPOrpaMM B Cpele NpOrpaMMHUPOBAHUS,
yMEHUE JOKYMEHTUPOBAThH MIPOTPAMMbI; YMEHHUE CO3/1aBaTh BEO-CTPaHUIIBI,

BJIaJICHUE OCHOBHBIMHU CBEJEHUSIMU O 0a3ax HaHHBIX, UX CTPYKTYpE, CpPEeACTBaxX
co3/laHusi U pabOThl ¢ HUMHU, YMEHHUE UCIOJb30BaTh TaOJIMUHbIE (PEISIMOHHbBIC) 0a3bl
JAHHBIX (COCTaBISATH 3alpochl B 0a3axX JaHHBIX, BBINOIHATH COPTHUPOBKY U TOMCK
3anuceil B 0a3e JaHHBIX, HAMOJHATH pa3padOTaHHYI0 0a3zy JaHHBIX) M CIPABOYHbBIC
CUCTEMbI; YMEHHE UCIIOJIb30BATh KOMIIBIOTEPHO-MATEMaTUUYECKUE MOJIEH 1JIs aHan3a
00BEKTOB M MPOIECCOB: (OPMYIUPOBATH LIE€Tb MOJAEIUPOBAHUS, BBINOJIHATH AHAIU3
pE3yIbTaTOB, MOJYYEHHBIX B XOA€ MOJEIUPOBAHMS, OLICHUBATH COOTBETCTBUE MOJEIH
MOJICTIUPYEMOMY OOBEKTY MJIM MPOLECCY, MPEACTABIATh PE3YJIbTATHl MOACIMPOBAHUS B
HarJIIHOM BUJIE;

yMEHUE OpraHU30BbIBATH JUYHOE UH(OPMAITMOHHOE IPOCTPAHCTBO
C HCIMOJb30BAHUEM PA3JIMYHBIX CPEACTB LHUMPPOBBIX TEXHOJOTUH, TMOHUMAaHUE
BO3MOXKHOCTEH LIU(PPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, UPPOBIX
00pa3oBaTeNbHBIX  CEPBUCOB;  I[OHUMAHWE  OCHOBHBIX  MPHUHLMIOB  pabOTHI,

BO3MOKHOCTEN U OrPaHUYCHUS
OPUMEHEHUS TEXHOJOTMM MCKYCCTBEHHOIO MHTEIUIEKTa B PAa3IMYHBIX OO0JaCTsX,
HAJIMYME TIPEACTABICHWM O KpYyre pemaeMblX 3ajad  MallMHHOTO  O0O0y4YeHUs
(pacrio3HaBaHusl, KilacCU(UKAIMK U MPOTHO3WPOBAHUS) HAIUYUE TMPECTABICHUN 00
UCIIOJIb30BAaHUM HMH(POPMALIMOHHBIX TEXHOJOTUNA B Pa3IMYHBIX NpOo(hecCHOHATBHBIX

chepax.
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10 KIIACC
HaumenoBanue
No KonnuectBo OcHOBHBIE BUBI IEATEIIBHOCTH
pa3lieNoB U TEM [IporpammHoOe coaepkaHue
n/n 9acoB 00yJaronuxcst
y4eOHOT0 MpeaMeTa
Paznen 1. HHudposasi rpaMOTHOCTDH
1.1 | KommnsioTep — 6 TpeboBaHMs TEXHUKU O€30MIaCHOCTU U | AHAIM3UPOBATH YCIOBHS
YHUBEPCAIBbHOE TUTHEHBI IIPU paboTe ¢ KOMIIBIOTEPAMH | UCIIOJIL30BAHMS KOMIIBIOTEPA U IPYIUX
YCTPOHUCTBO M JIPyTUMU KOMIIOHEHTaMH HU(POBOTO | 1OCTYITHBIX KOMIOHEHTOB LU(GPOBOTo
obpaborku OKPYXKCHHUAL. OKPYKEHMUS C TOYKU 3pECHUSA
JTAHHBIX [TpuHIIUTIBI pAOOTHI KOMIIBIOTEPOB U

KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢dbon Heiimana. 'apsapockas
apxumexkmypa. ABTOMaTH4YECKOe

BBIIIOJIHCHHWEC ITPOTrpaMMBbI ITPOICCCOPOM.

OnepaTtuBHasi, MOCTOSTHHAS U
JIOJITOBpeMeHHast namsTh. OOMeH
JTAHHBIMU C TIOMOIIBIO IITUH.
KoHTposuiepbl BHEIIHUX YCTPOUCTB.
[Ipsmoit pgocTynm K TaMSTH.
OcHoBHbIE TEHJICHIINU

TpeOOBaHMUI TEXHUKHU O€30MIaCHOCTU U
rurueHbl. OnuChIBaTh COCTABHBIE YACTH
U IPUHIUIBI Pa0OTHI KOMIIBIOTEPOB,
MOOMJIBHBIX YCTPOKCTB, KOMITbIOTEPHBIX
CUCTEM.

XapakTepu3oBaTh KOMIIBIOTEPHI PA3HBIX
IIOKOJICHUH.

Nckats B cetu aTepHeT HHPOpMaLIKIO
00 OTEYECTBEHHBIX CIEUATUCTAX,
BHECIIMX BKJIAJ B pa3BUTHE

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

WJIM UTOTOBOM aTTeCTal[uu 1O MPEIMETY.
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pa3BUTUSA
TEXHOJIOTUH.

KOMIIBIOTCPHBIX

BBIYHCIIUTEILHON TEXHUKH.
[IpuBOoaUTH pUMEPHI,

24



®denepanpHas padouas mporpamma | MUudopmartuka. 10—11 kmaces! (yriayO0a€HHBIN YPOBEHB)

[TapajutenbHbIe BBIYUCIICHMS.
MHoronpoueccopHble CHCTEMBI.
Cynepkomnerorepsl. Pacnpenenénubie
BBIYMCIINTEIILHBIE CHCTEMBI U
o0paboTka OONBIINX JaHHBIX.
MoOubHbIE ITUPPOBBIE YCTPOICTBA U
UX pOJIb B KOMMYHHKAIUSX.
BcTpoeHHbBIE KOMITBIOTEPHI.
MUKpOKOHTPOJUIEPHI.
PoGoTu3npoBaHHbIe MPOU3BOICTBA

MOATBEPKAAIOIINE TEHICHIIUN Pa3BUTHS
BBEIUHCIINTEILHON TEXHUKH.

[losicHATH  CYIIHOCTH  ITapaJuIeNIbHBIX
BbluncieHun. lIpuBoguTe mpumepsl

3aja4, s PEHIeHUusT  KOTOPBIX
OPUMEHSIOTCSI  CYNEPKOMIIBbIOTEPHBIE
TE€XHOJIOTHH WIH TEXHOJIOTUN
pacnpenes€HHbIX BBIYMCIICHHM.

XapakTepuszoBarb POOOTH3UPOBAHHBIE
IIPOM3BOJCTBA, MOOWIbHBIE LHU(POBBIE
YCTPOMCTBA u 1504 pOJIb B
KOMMYHUKAIHSIX
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1.2

IIporpammuoe
obecrieyeHue

[TporpaMMHOe oOecreucHHe
KOMITBIOTEPOB U KOMITBIOTEPHBIX
cucteM. Buapl mporpaMMHOTO
oOecIieueHus U UX Ha3HAUYCHUE.
Oco0EeHHOCTH TTPOrPAMMHOTO
obecnieueHnss MOOUIbHBIX YCTPOMCTB.
[TapamieapHOE MpOrpaMMUPOBaHHE.

CucremHoe MIPOrPaMMHOE
oOecrieueHue. OnepanuoHHbIe
CUCTEMBI. Y TUnuTeL. JpanBepbl
YCTPOMCTB. HNucrannsuus 151
JI€UHCTaJUIALIHS MIPOrPaMMHOTO
o0ecrneueHusl.

daiisioBble cucTeMbl. [IpuHIHIBI
pa3MeleHus 1 UMEHOBaHUs (halijioB B
nonroBpeMeHHoU mamsitu. [1labimoHb
JUTSL OTTUCAHUSI TPYII (pailyios.

Pa6otats ¢ rpapuueckum uaTepdeiicom
onepaunoHHoi cuctemsl (OC),
CTaHIaPTHBIMU U CITY)KEOHBIMHU
IPUIIOKEHUSAMU, (PailIOBBIMU
MEHEKEPAMH.

COOTHOCHTB BUJIBI JIUIICH3UN Ha

W CIIOJIb30BaHUE ITPOTPAMMHOTO
oOecrieueHus U opsAJI0K €ro
WCIIOJIB30BAHUS U PACTIPOCTPAHCHHSI.
[IpuBOIUTH MPUMEPHI IPOITPUETAPHOTO
¥ CBOOOJHOTO MPOrpaMMHOIO
obecrnieyeHus, IpeIHASHAYCHHOTO IS
pEIIeHUsS OJTHUX M TeX XKe 3a1ad.
Ha3wsiBaTh OCHOBHEIE
IIpaBOHAPYIICHUS, UMCIOIITUE MECTO B
00J1aCTH UCOIb30BaHUS
IPOTrPaMMHOTO

26



®denepanpHas padouas mporpamma | MUudopmartuka. 10—11 kmaces! (yriayO0a€HHBIN YPOBEHB)

3akoHOIaTeEILCTBO Poccuiickoi oOecrieueHus, u
CDeI[epaHI/II/I B oOJlacTi IMporpaMmMHOIO OTBETCTBEHHOCTD 3a HHUX,

MIPOTPAMMHOTO 00€CTICUCHUS U
1upoBeIX pecypcos. [Ipompuerapuoe u
CBOOO/IHOE MPOTrpaMMHOE 0OecTieUeHHE.
KomMepueckoe 1 HEKOMMEpUYECKOe
WCIMOJIb30BaHUE MPOTPAMMHOTO
obecrieueHus U MUPPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, yCTAHABIMBAEMAs
3aKOHOJAaTeILCTBOM Poccuiickon
denepanyiv 3a HEIPABOMEPHOE
WCIMOJIb30BaHUE MPOTPAMMHOTO
oOecrieueHus U UGPOBBIX PECYPCOB

3aKOHOJATEILCTBOM PO.
Hpaxkmuueckue padomuwi*:

1. Uucmannayus u oeuncmanisayus
npocpamm

! TIpennaraemslii B mporpamMme 110 HHPOPMATHKE TEpPedeHb IPAKTUYECKUX PabOT SBISETCS PEKOMEHIATENLHBIM, YUHTENb JIEAET BLIOOP IPOBEICHU S IPAKTHYECKUX PaboT.
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1.3.

KOMHBIOTepHBIG CCTU

[IpyHIMIOBI TIOCTPOCHUS U alllapaTHbHIC
KOMITOHEHTBI KOMITBIOTEPHBIX CETEH.
Ceresblie npotokoibl. Cetb HTEpHET.
Anpecanus B cetu HTEpHET.

[Tporoxomnsl creka TCP/IP.

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

[TosACHATH MPUHLIKIBI TIOCTPOECHUS
KOMIIBIOTEPHBIX CeTei. BBIABIATH
oOl1ee U pa3nuuus B OpraHu3aluu
JIOKANBbHBIX U TI100aTbHBIX
KOMITBIOTEPHBIX ceTel. [IpuBoauth
MIPUMEPBI MPOTOKOJIOB CTEKA
TCP/IP ¢ onpenenéHHbIMU
(YHKIUSAMMU.

Hcnonp30BaTh MAacKH IOJICETEN

115 pazouenus [P-cetn Ha mojceTy.

[IprMeHATh MPOTpaMMHOE
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c y35oM cetu. OnpeneneHue MapuipyTa
JIBU>KEHUS MTaKETOB.

Bunp! gestenbHocty B cetu HTEpHET.
CepBucol UnTepHerTa.
["eonH(pOpMaAITMOHHBIC CHCTEMEI.
['eonokalnoHHbIE CEPBUCHI PEATBHOTO
BpEMEHU (Hanpumep, JOKaIus
MOOWIIbHBIX TeNIe(hOHOB, ONPECIICHHE
3arpy>KEHHOCTH aBTOMarucTpaniei),
WHTEPHET-TOPTOBIIsl, OPOHUPOBAHKE
OWJIETOB U TOCTHUHHUII.
["ocynapcTBeHHbBIE AIEKTPOHHBIE
cepBUCHI 1 yciyru. ConanbHbIE CETH —
OpraHu3aiys KOJJIEKTUBHOTO
B3aMMOJICUCTBUS M OOMEHA JaHHBIMH.
CeTeBoii STUKET: NpaBUiia IOBEJACHUS B
kubepnpocrpanctse. [Ipobiaema
MOJTMHHOCTH TIOJTy4YEeHHOMN
uHdopmaruu. OTKPHITHIE
oOpa3oBaTeIbHbIE PECYPChI

obecrieueHne TUTST
IPOBEPKHU

paboTOCTIOCOOHOCTH  CETH.
Ilpaxmuueckue pabomor:

1. Cemesoe aomunucmpuposaHue
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1.4

Nudopmarmonnas
0€301MacHOCTb

TexHOreHHbIE U IKOHOMHUYECKHE
yIPO3bl, CBA3aHHBIE C UCIIOJI30BAHUEM
UH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TexHoIorui. O61mre npodIeMbl 3aIUThI
uHbOopMaluu 1 UHPOPMAITHOHHOM
oe3onacHocTu. CpecTBa 3a1uTh
uH(pOpMaIlK B KOMIIBIOTEPAX,

XapakTepru30BaTh CyIIHOCTh MOHSATHIMA
«uH(pOpMaIOHHas 6€30MaCHOCTDY,
«3amuTa nHPOpMAaIINY.
®opmMynupoBaTh OCHOBHBIE ITPaBUIIa
UHGOPMAITMOHHON 0€30MaCHOCTH.
AHanm3upoBaTh 3aKOHOIATEIbHYIO
0a3y, Kacarolycs HHPOPMaLMOHHOM
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KOMITBIOTEPHBIX CETSIX U
aBTOMATHU3HPOBAHHBIX
UH(GOPMAIIMOHHBIX CUCTEMAX.
[IpaBoBOE oOecrnieueHue
uH(GOPMAIIMOHHON O€30MaCHOCTH.
DnexkmporHas yugppoesas noonucs,
cepmuuyuposanHvle caimol U
ookymenmsi. [IpenoTBparienue
HECAHKIIMOHUPOBAHHOTO JIOCTYIa K
JUYHOU KOH(PHICHINATIBHON
uH(popManuu, XpaHsauieiics Ha
MEPCOHATBHOM KOMIBIOTEPE,
MOOUIIbHBIX YCTPOUCTBAX.
Bpenonocnoe nporpaMmmMHoe
obecrieueHue u crocoObl OOPHOBI ¢
HUM. AHTUBHUPYCHBIC TTPOTPAMMBI.
OpraHuzarus JMYHOTO apXrBa
uHpopManuu. PezepBHoe konupoBaHue.
[TaponbHas 3ammra apXuBa.
[IudpoBanne naHHbIX. CHUMMETPHYHBIE
Y HECUMMETPUYHBIC U PHI.

[udpsr mpocToii 3aMEHBI.

[udp Lezaps. [ludp Buxenepa.
Anroputm mmdpoBarus RSA.
Cmeeanoepaghus

0€30I1acCHOCTH.

[IpumMeHsTh cpeacTBa 3alUThI
uHbopMaluu: OpaHaMay’phl,
AHTUBUPYCHBIC MPOTPAMMBI,
NapoJIMPOBAHKE U
apXuBUpOBaHUE, MU(poBaHHE.
[IpenorBpamars
HECaHKIIMOHUPOBAHHBIM
JTOCTYI K JINYHOH
KOH(pUAEHIIUATBHON
uH(popMaIuK, XpaHsaueics Ha
MEPCOHATBLHOM KOMITBIOTEPE,
MOOWJIBHBIX YCTPOUCTBAX.

Ilpakxmuueckue pabomui:

1. Anmueupycnvie npoepammeoi.

2. [llugposanue oanmnvix
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Hroro no pazneny 24

Pasznen 2. TeopeTnyeckue 0CHOBbI HH(POPMATHKH
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IIpencraBnenue 19 Nudopmarust, naHHbIC U 3HAHUS. [TosICHATH CYIIHOCTh MOHSATUI

uH(pOpMaIUH B HNudopmarmoHHbIe TPOIIECCH B «UH(POPMALHS», «IAHHEIE,

KOMITBIOTEPEC IPUPOJIE, TEXHUKE U OOLIECTBE. «3HaHusA». Pemarts 3ajgaum Ha
HenpepriBHBIC U TUCKPETHBIC n3Mepenue nHOpMAaIy,
BCJIMIMHBI X CHTHAJIBL. 3aKJIFOYEHHON B TEKCTE, C IMO3ULIMHU

HeobxoaumocTh qucKpeTu3aium
uHdopMaIuu, NpeTHa3HAYCHHON IS
XpaHeHus, nepeadyd 1 00padOTKH B

angaBuTHOTO TIOIX01a (B
MPEIOIOKEHUHN O PABHOU
BEPOSITHOCTH TIOSIBIICHUSI CHMBOJIOB B

n(PPOBBIX CHCTEMAX.
uugp TEKCTE).

JIBOMYHOE KOJUPOBAHME.

PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOJIBI.
JlekonupoBanue COOOIIEHUN,
3aMKMCAHHBIX C OMOIIbIO
HEPAaBHOMEPHBIX KOJOB. Y cinoBue PaHo.

[TosICHITH HEOOXOTUMOCTD H
CYITHOCTb JUCKPETHU3AIMH ITPH
XpaHEeHUH, Tiepeaue u o0paboTke
JAHHBIX C TIOMOIILI0 KOMITBIOTEPOB.

HOCTpOCHI/Ie OJHO3HAYHO HpI/IBOI[I/ITB IMPHUMCPLI pPABHOMCPHBIX

JIEKOJIUPYEMBIX KOJOB C MOMOILIBIO
nepesa. I pag An.A. Maproea. Enuanusr | KOXUPOBATE U ICKOAMPOBATH

Y HEPABHOMEPHBIX KOJIOB.

U3MEpPEHUs KOJIM4ecTBa MH(OpMaIum. COOOILEHHS C UCTIOJIBL30BAHUEM
AndaBUTHBIN TOAXO K OIICHKE pPaBHOMEPHBIX U HEPaBHOMEPHBIX
KOJIMYECTBA MH(OpMALMH. K0710B. CTpOUTD NMPEUKCHBIC KOJIBI.
Cucremsl cuncienus. Pa3sépnayras KnaccuhuImpoBaTh CHCTEMBI

3aIKCh UENbIX U APOOHBIX YHCEN B CUMCIICHIISL.

MO3UIIMOHHON CUCTEME CUHCIICHUS. BEITOTHSTE CpaBHEHHe ancer,

CBOIiCTBA MTO3UIIMOHHON 3alUCHU
qucia: KOJUYECTBO 1P B 3aIHCH,
MPU3HAK JeTUMOCTH YUCia Ha

3allMCaHHBIX B JIBOUYHOM,
BOCBMEPUYHOM M ILIECTHAALATEPUYHOU
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OCHOBAaHHCEC

CHUCTEMAX CUHCIICHUA.

OcCyniecTBIATE NEPEBOJ YACET MEKIY
JIBOWYHOM, BOCBMEPUYHON

34



OenepanbHas padouas mporpamMma | Mugopmaruka. 10—11 knaccesl (yriayOnEéHHbBIN YPOBEHD)

CUCTEMBbI CUUCIICHUS. AJITOPUTM
nepeBo/ia 1enoro yucia u3 P-uunoi
CHUCTEMBI CYUCIICHUS B JIECITUUHYIO.
AJropuTM IepeBoa KOHEUHOM P-
WYHOU ApOOH B IECATHUHYIO. AJITOPUTM
MepeBoa 1EeJI0ro Yuciia U3 I1eCITUIHOU
CUCTEMBbI CUuCieHUs B P-uuHy1o.
[lepeBo/1 KOHEUHOU IECATUYHOU TpoOU
B P-nunyto. JIBonuHas, BocbMepu4Has
Y IECTHAAUATCPUYHAS CHCTEMBI
CUHUCJIEHHUS, CBSI3b MEX/Y HUMH.
Apudmernyeckue onepanud B
MO3UIIMOHHBIX CUCTEMaX CUMCJICHHS.
Tpouunas ypasnogewienuas cucmema
cuucierus. J[8ouuHo-0ecamuyHas
cucmema c4ucieHusl.

Komuposanne tekctoB. Koguposka
ASCII. Ogno6alTHBIE KOTUPOBKH.

Crangapt UNICODE.
Komuposka UTF-8. Omnpenenenue
UH(OPMAITMOHHOTO o0BéMa

TEKCTOBBIX COOOIILICHUH.

KomupoBanne n3obpaxenuit. Ornenka
HH(POPMAITHOHHOTO 00béMma
rpauUecKuX JaHHBIX MPH 3aJIaHHBIX

Y IIECTHAAUATEPUIHON CHCTEMaMHU
CUYHUCJICHUS.

BBINONHATE CIIOXKEHUE U BBIYUTAHUE
YHCEll, 3aIIMCaHHBIX B JBOMYHOM,
BOCBMEPUYHON U IIECTHAALATEPUIHON
CUCTEMAX CUHCIICHUS.
Ocyl1ecTBIATh
TEKCTOBOM HMH(pOpMALMK € TOMOIIBIO

KOIUPOBAHHUC

KOJIUPOBOYHBIX TAOIHII.
Onpenensatp MH(}OpMaMOHHBIN

00BEM TEKCTOBBIX COOOIICHUH B
Pa3HbIX KOJAUPOBKAX.

Brrancnars pazMep UBETOBOW MAIUTPHI
10 3HaYCHHUIO0 OUTOBOI TJTyOUHBI 1IBETA.
Onpenenste pazmepsbl TpadpuuecKux
(aitnoB NpU U3BECTHBIX pa3peliCHUH U
rIIyOMHE KOJAUPOBAHUS LIBETA.
Boruucnsate 1HGOPMALIMOHHBIN 00BEM
(G pOBOM 3BYKO3aIUCH 110 YaCTOTE
JTUCKPETU3alNH, TITyOUHE KOAUPOBAHUS

1 BpEMCHHU 3aIlMCH.

Ilpakxmuueckue pabomui:

1. Juckpemuzayus epaguueckoii
uHgpopmayuu.
2.  Jluckpemuzayus 38yK060u
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pa3pernieHny 1 TIIyOruHe KOAUPOBAHUS
1BETA. L{BeToBEIE MOJICJIN.
BekropHoe

ungopmayuu
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KogupoBaHue. DopMarel TpadUUECKUX
daitnos. TpéxmepHas rpaduka.

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

OcHOBBI anTreOpsI
JIOTUKA

14

AnreOpa noruku. [Tonsitue
BBICKa3bIBaHUs. BhICKa3bIBaTEIbHbBIC
dbopmel (mpenukathl). KBaHTOpHI
CYIIIECTBOBAHMSI 1 BCEOOITHOCTH.
Jlornueckue onepanuu. TaOaHIIbI
UCTUHHOCTHU. JIoruueckue BhIpaKeHHUS.
Jlornueckure TOXKIAECTBA.
JIoKa3aTenbCTBO JIOTHUYECKUX TOXKIECTB
C IOMOIILIO TAOJIMI] UICTHHHOCTH.
Jlornyeckue onepaiyu 1 orepauu Haj
MHOKECTBaMHU.

3aKoHBI anreOphl JTOTUKH.
OKBUBAJIEHTHBIE PE0OpPa30BaHUS
JIOTUYECKUX BbIpakeHul. Jlornueckue
YpaBHEHUS U CUCTEMBI YPaBHEHUH.
Jlornueckue QPyHKIMU. 3aBUCUMOCTD
KOJINYECTBAa BO3MOKHBIX JIOTUYECKUX
GyHKIHIA OT KOJIMYECTBA apryMEHTOB.
[TosHBIE CUCTEMBI JIOTUYECKHUX

[IpuBOAUTH MpUMEPHI STIEMEHTAPHBIX U

COCTaBHBIX BbICKA3bIBAaHUH.

PaznnuaThk BhICKa3bIBaHUS U IMpCAUKAaThI.

VYcTaHaBIMBATH CBSI3b MEKY allreOpoi
JIOTUKH U TEOPUEN MHOKECTB.
BrruucnsaTe 3HaYEHUS TOTUYECKUX
BBIPAKEHU C JJIOTUYECKUMH
onepauusIMu KOHbIOHKIINH,
JU3BIOHKINN, UHBEPCUH, UMIUIMKALUH,
SKBUBAJICHIUH.

HpOBOI[I/ITB aHaJIu3 Ta6J'H/II_[ HUCTHUHHOCTH.

CtpouTh TaOIUITEI HCTHHHOCTH
JIOTUYECKUX BBIPAKECHUM.
Ocy1ecTBIATh SKBUBAJICHTHHIE
npeoOpa3oBaHUs JIOTHICCKUX
BBIPOKECHUN C UCITOJIb30BAHUEM 3aKOHOB
anreOpsbl JOTUKH.
OcyliecTBIsATH
JIOTUYECKOTO BBIPAKECHUSI C TAHHOM

TIOCTPOEHHE
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GbyHKITHIA.

Kanonuueckue GopMbl JIOTHUECKUX
BbIpakeHH. COBEpIIEHHBIE
JIN3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJbHbIE (POPMBI, ATTOPUTMBI UX
MOCTPOEHUS MO TaOIUIE UCTUHHOCTH.
Jlornueckue 37EMEHTHI B COCTaBe
koMmbtoTepa. Tpurrep. Cymmarop.
MHoropa3psaHblii CyMMaTop.
[TocTpoeHune cxeM Ha JIOTHYECKHUX
AJIEMEHTAaX I10 3aJJaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aIIACh JJOTUYECKOTO
BBIPAKEHUS 110 JJOTHYECKOU CXEME.
Mukpocxemvl u mexHon02us ux
npou3800cmea

TabIUIEell HCTUHHOCTH U €r0
YIPOLIEHHE.

Pemate mmpoctele toruueckue
YPAaBHEHHMS U CUCTEMBI YPABHEHHUM.
XapakTepu30oBaTh JOTUYECKUE
AJIEMEHTBI KOMITBIOTEPA.

[TosicHATH yCTPOMCTBO CymMMaTopa H
TPUITEPA.

3anuchIBaTh JIOTHYECKOE BEIPAKEHHE 110
JIOTHYECKOM CXEME.

CTpouTh CXEMBI Ha JIOTHYCCKUX
3JIEMEHTaX 110 3aJaHHOMY
JIOTUYECKOMY BBIPAKCHHIO.
Ilpakmuueckue paoomot: 1.
Ilocmpoenue u ananuz mabauy
UCMUHHOCIU 8 MAOIUYHOM NpoYeccope
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2.3

Komnbrorepnas
apupMeTHKa

[IpencrapiieHue NENbIX YUCET B TAMSITH
KoMITbtoTEpa. OrpaHU4EHHOCTD
JIMara3oHa 4Yucel Npyu OrpaHuYeHUN
KOJInuecTBa pa3psaoB. llepenonnenue
pa3psaHON CETKH. be33HaKoBbIE U
3HAKOBbIC JJaHHbIC. 3HAKOBBIN OWUT.
JIBOMYHBIN JOIOJHUTEIBHBINA KO/
OTPULIATENBHBIX YUCET.

[ToOuTOBBIE JTOTUYECKUE OIEpaIlUH.
Jlornueckuii, apudmeTnueckuii u
MUKIAYCCKUI CIBUTH.
[IudpoBanue

[Tosmy4yaTh BHyTpEHHEE IPEACTABICHUE
IICJIBIX M BEIICCTBECHHBIX YHCEII B
MaMsITU KOMITBIOTEPA; ONPEACTATh 110
BHYTPEHHEMY KOy 3HAYECHUE YUCIIA.
XapaxkTepuszoBaTh 0€33HAKOBBIC U
3HAKOBBIC JaHHBIE.

IHosicusTh

IMOPAI0K BBITTOJIHCHU A

apu(MeTHIECKUX onepannit c
LEIbIMU U BEHIECTBEHHBIMHU YHCIIAMHU
B IIPOLIECCOPE.

[IpuMeHATh MOOUTOBBIE JTOTHYECKUE

C TOMOILIBPIO TNOOUTOBON  omepauuu
«ucxiaroyaromee NNy .

[IpencraBieHne BEMIECTBEHHBIX YUCEI

B MaMSITH KOMITbIOTEpa. 3Havaias 4acTthb
Y MOPSJIOK yuciia. Jlnamna3on 3HayeHU N
BEIlIECTBEHHBIX uncell. [Ipobiembl
XpaHEHMS BEIIECTBEHHBIX YUCEII,
CBSI3aHHBIC C OTPAHUYCHUEM
KOJIMYECTBA pa3psA10B. BeinonHenue
omnepaluii ¢ BeleCTBEHHBIMU YHUCIaMU,
HaKOTUICHUE OIMHUOOK MPU BBIYUCICHUSIX

omepanum.

XapakTepu3oBaTh MPEACTABICHUE

U XpaHEHHE B namsTu
KOMITBIOTEPA BEILECTBEHHBIX
YHUCel.

[ToscHATh MIPUYUHBI
HAKOIUJICHUS ~ OMMOOK  TpHU
BBIYHCIICHUSIX C
BEILIECTBEHHBIMU YUCJIAMH.

Ilpakmuueckue padomui:

1. U3zyuenue nopaspsaonozo MauluHHO20
npeocmaeneHus Yenvix u
8eujecmeeHHbIX Yucel
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Hroro no pazneny 40
Pe3epBHOE Bpems 4
OO0111e€ Y1 CIIO YacoB I10 68

nporpamme

11 xiacc

Pa3zges 3. AiropuT™Mbl 1 IPOrPAMMHMPOBAHHE

3.1 | BBenenue B
MIpOTpaMMHUPOBAHNE

16

Onpenenenne BO3MOKHBIX
PE3yNbTATOB PA0OTHI MPOCTEHIITNX
aJTOPUTMOB YITPABIICHUS
WCIIOJTHUTEIISIMA Y BBIYUCIIUTEIIbHBIX
anroputMoB. OnpeaeneHne NCXOTHbIX
JIAHHBIX, MPU KOTOPBIX AIITOPUTM
MOXET JaTh TPEOYEeMbIil pe3ybTart.

OTamnsl peHICHUA 3a1a4 Ha KOMIIBIOTCPC.

NHCcTpyMeHTaIBHBIE CPENICTBA!
TPaHCIATOP, OTIAAUUK,
npodunrpoBK. Komnumnsius

Y MHTEPIPETAlUs IPOTPaMM.
BupryanbHble MalIMHBI.
NuTterpupoBanHas cpena pa3paboTKH.

BoiscHaTh pe3yabTaT paboThl
AITOPUTMA JIJISL UCTIOJHUTENS TIPU
3aIaHHBIX UCXOAHBIX JAHHBIX,
OIPENEIIATh BO3MOKHbBIE HCXOAHBIE
JAQHHBIE JUIsl U3BECTHOTO PE3YJIbTaTa.
[IpuBOIUTH IPUMEPHI AJTTOPUTMOB,
COJIEPIKAINX TOCIEA0BATEbHBIE,
BETBSIIMECS U IUKINYECKUE
CTPYKTYpbl. AHAIN3UPOBATH
LIUKJIMYECKNAE aITOPUTMBI JJIS
UCIIOHUTENS. BbIIensaTh sTamnsl
peLIeHns 3a1a4i Ha KOMITBIOTEpE.
[TosICHATH CYIIHOCTD BBIJAEIEHHBIX
JTaIloB.

41



OenepanbHas padouas mporpamMma | Mugopmaruka. 10—11 knaccesl (yriayOnEéHHbBIN YPOBEHD)

Metoas! OTIaaKH IPOrPaMM.
Hcnonb30BaHnEe TPACCUPOBOYHBIX
Tabnui. OTaag0YHbIN BBIBO/I.
[TomaroBoe BBIMOJIHEHUE IPOTPAMMBI.
Touku ocranoBa. [IpocMOTp 3HaUECHUM
MIEPEMEHHBIX.

Azbik nporpammupoBanus (Python,
Java, C++, C#). Tumsl JaHHBIX:
LIEJI0YMCIIEHHBIE, BEILIECTBEHHBIE,
CUMBOJIbHBIE, JJOTUYECKHUE. BeTBiIeHusI.
CrnosxHble ycnoBus. LITUKIIBI ¢ yciaoBUEM.
[{UKIBI 10 IEPEMEHHOM.
B3anmo3aMeHsI€MOCTb Pa3InYHbIX
BUJIOB IMKJIOB. IHBapuaHT 1UKJIA.
CocraBieHue nuKIa ¢ UCIOJIb30BAHUEM
3apaHee ONPEeAEcIEHHOIO UHBapUaHTa
LUKJIA.

JIOKyMEHTHUpPOBAHHE MTPOTPAMM.
Hcnonb3oBaHrE KOMMEHTAPUEB.
[ToaroroBka onucaHusi IporpaMMbl 1
WHCTPYKIIUU JJIsI I0JIb30BATEIIS.
AnTopuTMBI 00pa00OTKH HATYpATIbHBIX
quceJ, 3aUCaHHBIX B MO3UITMOHHBIX
CUCTEMax CUMCJICHMSI: pa30ueHNe 3aIiCH
4KCIia Ha OT/AEJIbHbIE U PHI,
Hax0>XJICHUE CYyMMbI U IPOU3BEJICHHUS

OTnaxxuBaTh IPOrPAMMBI C TOMOIIBIO
TPACCUPOBOYHBIX TAOIUI[ U C
UCIIOJIb30BaHUEM BO3MOXKHOCTEN
OTJIATYMKA CPEJIbI
nporpammupoBanusi. COCTaBISThH
JOKYMEHTAIIMIO Ha MPOrpaMmmy.
Pa3zpabatbiBaTh 1 peaii30BbIBATh Ha
SI3bIKE MIPOrPAMMUPOBAHUS
aNropuTMbl 00PAOOTKH LIEJIBIX YUCE,
B TOM YHCJIE IepeOOpHbIC
anroputmsl. Pa3pabaTeiBaTh
nporpaMmbl Jjisi 0OpabOTKU JTaHHBIX,
XPaHSAIIUXCS B TEKCTOBBIX (haiiax.
Ilpakmuueckue padbomuoi:

1. Buvidenenue u obpabomka yugpp
Yenoeo Yucia @ pasiuyHblx CUCEMAX
CUUCTEHUS C UCNONb308AHUEM
onepayuti Yyeao4ucieHHou
apughmemuxu.

2. Pewenue 3a0au memooom
nepeoopa. 3. Obpabomka OaHHbIX,
XpaHsauwuxcs 6 Qainax
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1udp, HAXOKJACHHE MAKCUMATTLHOM
(MUHUMAaTBHOW) UG PHI.

HaxosxaeHnue Bcex mpoCThIX YUCEN B
3aJlaHHOM Auana3oHe. [IpencraBnenue
YHclia B BUJe Ha0opa MpOCTHIX
COMHOXKHUTENEH. AITOPUTM OBICTPOTO
BO3BE/ICHUS B CTEIICHb.

O6paboTKa JaHHBIX, XPAHSIIUXCS B
(aiinax. TekcTOBbIC U IBOMYHBIC
(aiinbl. @aiioBble IEPEMEHHBIE
(daiinosbie ykazatenu). Utenue u3
daiina. 3anuce B daiin
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3.2

BcniomorarensHeie
AITOPUTMBI

Pa3Ouenne 3agaun Ha MOA33JAyH.
[TonmporpamMmMbl  (pouenypel U
¢ynkuun). Pexypcus. PekypcruBHbie

OOBEKTHI (bpakraisl).
PexypcuBHbIE POIIECTyPhI u
byHKINH.

Hcmonp30BaHue cTeka s

OpraHU3allii PEKYPCUBHBIX BHI30BOB.
Hcnonp30BaHne CTAaHIAPTHOU
OMOTMOTEKH S3bIKA

nporpammupoBanus. [logknrouenue
OMOIMOTEK MOANPOTPAMM CTOPOHHUX
Mpou3BoAUTENIE. MOAYJIBHBIN ITPUHLIUIT
MOCTPOCHUS TPOTPaAMM

Pa30OuBatp 3amady Ha moA3aAaun.

O opMIATh IOTUYECKHU LEIOCTHBIE WU
MOBTOPSAIOIIKECS (GparMeHThI
IPOrpaMMbl B BUAE MOATPOTrPaAMM.
[TosICHATD CYIIHOCTh PEKYPCUBHOTO
aNropuTMa.

HaxoauTh pekypcuBHbIE OOBEKTHI B
OKpyxaromeM Mupe. OnpenensiTs
pe3yabTat paboThl MPOCTOTO
PEKYPCUBHOTO aIrOpUTMA.
Hcnonp30BaTh cTaHAApTHBIE
OMOIMOTEKH MOAMPOrPaMM SI3bIKA
IPOrpaMMHPOBaHUs, OMOIHMOTEKH
CTOPOHHHX MPOU3BOJIUTEIIEH.
[IpriMeHSITh MOTYIBHBIM IPUHLIMUIT
pu pa3paboTKe TPOrpamm.

Ilpakmuueckue paoomei:
1. Hcnonvzosanue noonpozcpamm

CMaHOapmuou OubIUOmeKu sA3vIKa
NPOSPaAMMUPOBAHUSL.

2. Paspabomka noonpoepamm.
3. PexypcusHvie noonpozcpammeoi.

4, Mooynvublil npuryun nocmpoerus
npocpamm
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3.3

YucieHHble MCTO/bI

Yucnenusie MeToAbl. TOUHOE U
NPpUOIMKEHHOE PEIICHUS 3a]1auH.
YUucneHHbIEe METObI PEIIEHUS
ypaBHEHHI: MeTO] Iepedopa, MEeTOI
MOJIOBUHHOTO Aenenus. [Ipubmmkénnoe
BBIUUCJICHUE JIJTUH KPUBBIX.
Brraucnenue miomaaei Guryp ¢
MTOMOIIIBIO YHNCIICHHBIX METOA0B (METO/
MPSMOYTOJIbHUKOB, METOJI TpameInii).
[Touck Mmakcumyma (MUHUMYMa)
(GyHKUIHMH OAHOW MEPEMEHHON METOIOM
TOJIOBUHHOTO JICJICHUS

[TosicHATH IPUHIUTIBI PAOOTHI
YUCJICHHBIX METOJIOB, Pa3HUILY

MEXIY TOYHBIM U TIPHOITNKEHHBIM
PEIICHUSIMU BEIYHCIIATEITBHBIX

3ajad.

Pa3zpabatbIBaTh 1 OTIIAXKUBATH
IPOrPaMMBbl, PeATU3YIOIINE
YUCJICHHBIC METO/IBI PEIICHUS
ypaBHEHUH, NPUOIMKEHHOE
BBIYHCIICHUC JITHH KPUBBIX

U Tionaeit puryp, mouck MaKkCuMmyma
(MUHMMYyMA) byHKIIH

OJTHOM MIEPEMEHHOM.
Ilpakmuueckue pabomui:

1. Yucnennoe peuienue ypagHeHul.
2.  Ilpubnuscénnoe gvluucieHue OuH
Kpuswlx u niowaoeu gueyp.

3. Touck makcumyma (Munumyma)
dyukyuu
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3.4

AnroputMmbl 00pabOTKH
CHUMBOJIbHBIX JaHHBIX

O6paboTKa CHUMBOJIBHBIX JaHHBIX.
Bcerpoennbie pyHKIMM s3bIKaA
MpOTrpaMMHUPOBaHUs Jj1s1 00pabOTKU
CUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKH CUMBOJIBHBIX CTPOK:
MOJICYET KOJIMYECTBA MOSBICHUHN
CHUMBOJIa B CTPOKE, pa30MEHUE CTPOKH
Ha CJI0Ba IO MPOOEIbHBIM CUMBOJIaM,
MOUCK MOJICTPOKH BHYTPH TAHHOU
CTPOKH, 3aMEHA HAWJICHHOW MOJACTPOKHU
Ha JIPYTYyI0 CTPOKY. ['eHepanusa Bcex
CJIOB B HEKOTOPOM aJihaBuTeE,
YAOBJIETBOPSIONINX 3aJaHHBIM
orpannuenusiM. [IpeobpazoBanue uncna
B CUMBOJIbHYIO CTPOKY U 0OpaTHO

Hcnonb3oBaTh BCTPOCHHBIE
(GyHKIUU A3bIKA IPOTPAMMHUPOBAHUS
11 00pabOTKH CUMBOJIBHBIX CTPOK.
Pa3pabatbiBaTh U OTIAKUBATH
IPOrpaMMBI, PeaTU3yIOIINe TUITOBbIC
ANTOPUTMBI 00PAOOTKH CUMBOJIBHBIX
JTAHHBIX HA BEIOPAHHOM SI3BIKE
IPOrpaMMHUPOBAHUS.
[IpeoOpa3oBbIBaTH UKCia B
CUMBOJIbHYIO CTPOKY U 00paTHO.
Ilpaxkmuueckue padomuwi:

1. Ilocumeonvhas obpabomrka cmpox.

2. Obpabomxa  cmpok c

QyHKY ULl
CMAaHOapmuoll  OubIUOmexu  s3vlKa

UCNnoJb306aHUEM

NPOCPAMMUPOBAHUAL.

3. I'enepayus ecex cnos,
V00871emeopsAIOUUX 3a0AHHOMY YCA08UI0
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3.5

ANTopuUTMBI 00PaOOTKH
MaCCHBOB

10

MaccusBbl u
IOCJIEAOBATEABHOCTH  YHCE.
Brruucienue 0000 IEHHBIX
XapaKTEPUCTHUK DJIEMEHTOB
MacCuBa WIA  YMCIIOBOH

IIOCJICA0BAaTCIIbHOCTH (CYMMI)I,

IIPOU3BEICHUS, CpenHero
apu(pMETUYECKOTO,

MUHHUMAJIEHOTO u
MaKCUMaJIbHOTO  DJIEMEHTOB,
KOJIM4€eCTBa DIIEMEHTOB,

YAOBJIETBOPSIOIIUX 33JaHHOMY
yCcioBUI0). JIMHEHHBIN MOUCK
3aIaHHOTO 3HA4YECHUS B

MacCCHBC.

[IpuBOoNUTHE MpUMEPBI
OJTHOMEPHBIX U JBYMEPHBIX
MaccuBoB. IIpuBoaNUTH MpHUMEpPHI
3a/1a4 U3 NOBCEJHEBHOM KU3HU,
IIPEAIIOIATraloIIMUX UCIIOJIb30BAHUE
MacCCHUBOB.

Pa3zpabatbiBathb u
POTrpaMMBbl, PEATU3YIOIINE TUIIOBBIE

OTJIa’)KNBAaTh
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CopTupoBKa OJJHOMEPHOTO MacCHUBA.
[TpocTeie METOIbI COPTUPOBKU (METO.T
My3bIPbKa, METOJT BEIOOPA, COPTUPOBKA

BCTaBKaMHu ).
CoptupoBka CIIUSTHUEM.
bricTpas COPTHUPOBKA
MaccHuBa (anmroput™
QuickSort).

JIBOWYHBIN ITOMCK B OTCOPTUPOBAHHOM
MacCCHUBE.

JIBymepHbIe MacCUBBI (MaTPHILIbI).
AJTOopuTMBI 00pa0OTKH JBYMEPHBIX
MacCHBOB: 3aII0JIHEHHE JBYMEPHOIO
YKICJIOBOI'O MAacCHBa IO 33JIaHHbIM
IpaBuJiaM, MIOUCK 3JIEMEHTa B
JBYMEPHOM MACCHBE, BBIYMCIICHHE
MakcuMyMma (MUHUMYMa) U CyMMBbI
AJIEMEHTOB JIBYMEPHOI'O MacCUBa,
NEPECTAaHOBKA CTPOK U CTOJIOLIOB
JIByMEpPHOTo MaccuBa. Paspabomka
npozpamm OJist peutenus npoCcmboix
3a0au ananuza oanHwlx (ouucmra
OAQHHbIX, KIACCUDUKAYUS, AHATIU3
OMKJIOHEHUI)

ANTOPUTMBI 00PAOOTKH OTHOMEPHBIX U
JIBYyMEPHBIX MaCCHBOB, Ha BEIOPAHHOM
SI3BIKE MPOTPAMMHPOBAHHUSL.
Paszpabamvieame npoepammsr 0ns
peutenus npocmvix 3a0ay aHAIU3A
oannvix. Illpakmuueckue padbomut:

1. 3anonnenue maccusa.
2. Buiuucnenue 0606wénnoix

XapaxKmepucmuk Maccusa
(4UC10601 NOCTIE008AMENLHOCTIU).

3. [louck MuHUMAILHO2O
(MakcumManbHo20) d1emMenma 6 Yuci080M
maccuse.

4. Jlunetinwvlii nouck 3a0anHo20

SHAYEHUS 6 MACCUEBE.

5. Ilpocmobie memoosl copmuposxu
maccuaa.
6.  buicmpasa copmupoeka maccusa.

7 Jl6ouunslii nouck.
8. Obpabomka mampuy.
9 Ananuz oannvix
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Hroro no pazneny
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Paznen 4. UnpopManmoHHbIE TEXHOJIOTUH

4.1 | O6paboTKa TEKCTOBBIX
JTOKYMEHTOB

6

TekcroBslil mporeccop. PenaktupoBanue
u popmatupoBanue. [IpoBepka
optdorpadun u rpammaruku. CpeacTsa
MOMCKa M aBTO3aMEHbI B TEKCTOBOM
IIPOLIECCODPE.

Hcnonb3oBaHue CTUIIEH.
CTpyKTYypUpOBaHHbBIE TEKCTOBBIE
NOKyMEHTBI. CHOCKH, OTJIaBJICHUE.
KomnextuBHas paboTta ¢ JOKyMEHTaMHU.
NHCTpyMEHTBI pelleH3UPOBaHUS B
TEKCTOBBIX Mporeccopax. ObnayHbie
cepBuUCHI. JlenoBas nepenucka.
Pedepar. [IpaBuna nutupoBanus
HMCTOYHUKOB U O(hOpMIICHHS
oubMorpauuecKux CChUIOK.
OdopmiieHue crivcka JIuTepaTyphl.
Cmanoapmul bubu0CpAPUYECKUX
onucanu. 3HAKOMCTBO C
KOMITBIOTEPHOW BEPCTKOM TEKCTA.
TexHuyeckue CpecTBa BBOIA TEKCTA.
Crenuanu3nupoBaHHbIE CPEJICTBA
pENAKTUPOBAHUSI MATEMATUYECKHUX
TEKCTOB

Pa3zpabatbiBaTh CTPYKTYpY JTOKYMEHTA.
Hcnons3oBaTh cpencraa
aBTOMATHU3ALMH MPU CO3JaHUU
nokyMeHta. [I[pumeHsTh npaBuia
IUTUPOBAHUS UCTOYHUKOB U
opopmieHus: 6udbImorpaduuecKux
ccbutok. [IpuHuMarh yyactue B
KOJUIEKTUBHOM paboTe Hajl
JOKYMEHTOM.

Beimonuate  HabOp W MPOCTYIO
BEPCTKY MATEMaTUYECKUX TEKCTOB.
Ilpakmuueckue paoomui: 1. Bepcmxa

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

paboma ¢ 0OKyMeHmamu
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4.2

AHann3 TaHHBIX

Ananus ganHeiX. OCHOBHEBIE 3a/1a4u
aHaJIn3a JJAaHHBIX: TPOTHO3UPOBAHUE,
KJaccu(uKaus, KiacTepu3anus,
aHaJIM3 OTKJIOHCHHH.
[TocnenoBaTenbHOCTD pEUICHUS 337124
aHaju3a JaHHBIX: COOp MEPBUYHBIX
JIAaHHBIX, OYMCTKA U OI[CHKA KauecTBa
JAHHBIX, BEIOOP W/WJIH MOCTPOECHUE
MOJIEIIH, peo0pa3oBaHUE JaHHBIX,
BU3yaJIN3allusl JaHHBIX, UHTEPIIPETALIHS
pe3yabTatoB. [IporpammHbie cpeacTBa
1 UHTEPHET-CEPBUCHI JIJIs1 00pabOTKH U
NpeCTaBJIeHUs JaHHBIX. Bosbiue
JlaHHbIe. MalmHHOe 00yUYeHHE.
HnmennekmyanvHwlti anaius OAHHbIX.
AHanu3 JaHHBIX C TOMOIIBIO
AIIEKTPOHHBIX TabuIl. Beraucienne
CYMMBI, CPETHETO apu(PMETHIECKOTO,
HanOoJIbIIero (HAMMEHBIIIET0) 3HAYCHUS
nuana3zoHa. Berunciaenue

KO3 duLIeHTa KOPPEIALNHU ABYX PSJIOB
JIAaHHBIX.

Pemars npoctele 3a1aun ananusa
JAHHBIX C TIOMOIIBIO 3JIEKTPOHHBIX
TabIuUII.

Hcnons30BaTh COPTUPOBKY U (DUITBTPHI.

Hcnionb30BaTh CpeaCcTBa JIEI0OBOM
rpadyKu 1151 HATJISTHOTO
IIPE/ICTABIICHUS TaHHBIX. PemaTth
MPOCTBIC paCUETHBIE U
ONTHMH3AIMOHHBIC 33191 C TIOMOIIHIO
ANEKTPOHHBIX Ta0uIl. Ilpakmuyeckue
pabomul:

1. AHanuz 0aHHBIX ¢ NOMOUWDBIO
91eKMPOHHBIX MAOAUY.

2.  Haenaonoe npeocmasnenue
Ppe3yibmamos Cmamucmuyeckoll
006pabomku OaHHBIX 8 8UOE OUACDAMM
cpedcmeamu pedaxKmopa NeKmpOHHbIX
maoauy.

3. Iloobop nunuu mpenoa,
NPOCHO3UPOBAHLLE.

4, Yucnennoe peuwienue ypasHeHutl
C NOMOWbI0 N00OOpa napamempa. 5.
Pewenue 3a0au onmumusayuu c
HOMOWBIO DJIEKMPOHHBIX MAOIUY
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[TocTpoenue cTondUaThIX, TUHEHYATHIX
Y KPYTOBBIX TUArPaMM.

[Toctpoenue rpadpukoB HyHKITUH.
[TonGop nuHUU TpeHJa, pelIeHUE 3a/1a4

MIPOTHO3UPOBAHUSI.
UucneHHOE pelIeHUE ypaBHEHUW C
NOMOIIbI0  ToadOpa  mapameTpa.
Ontumuzanus KakK MTOUCK
HAaWJIy4IlIeETO pELICHUS B 3aJIaHHBIX
YCIIOBHUSX.

[eneBas GyHKIUSA, OTPAHUYCHUS.
JlokanbHbIe U T100aTbHBI MUHUMYMBbI
neneBor pyHkuuu. Pemenue 3amnau
ONTUMM3AIUHU C TIOMOIIBIO JIEKTPOHHBIX
TaOJINII

5. AHnanuz 0aHHbIX ¢ NOMOUWDBIO
9IeKMPOHHBIX MabIUY.

6.  Haensaouoe npeocmasnerue
Pe3VIbmamos CmamucmuyecKo
00pabomKu OaHHLIX 8 UdE OUALPAMM
cpedcmeamu pedaxKmopa 1eKmpOHHbIX
maobauy.

7. Tloobop nunuu mpenoa,
NPOCHO3UPOBaHUe.

8. Yucnennoe pewienue ypasnenuu
C HOMOWbI0 N00OOpa napamempa. J.
Pewenue 3a0au onmumuzayuu c
HOMOWBIO 2JIEKMPOHHBIX MAOIUY
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Pasznea 1. Teoperuyeckue 0CHOBBI HH(POPMATHKH

1.1

Nudopmarus u
UHQPOPMAITMOHHEIC
MIPOILIECCHI

10

TeopeTnueckue MoIX0bI K OLICHKE
KOJIMYECTBA HHPOPMAITUH.

3akoH aJIUTUBHOCTHU
uapopmaruu. Dopmyna XapTiw.
Uudopmanus u
®opmyna llleHHOHA.

BCPOATHOCTD.

AJ'IFOpI/ITMBI CXXaTus JaHHBIX.

Anroput™m RLE. Anroputm Xagdmana.

Anroputm LZW. AJITOPUTMBI CHKATHS
JAHHBIX

C OTEPSIMU. Y MEHBIIICHUE TJTyOUHBI
KoJupoBaHus 11BeTa. OCHOBHBIE UAEU
anroputmoB cxkatus JPEG, MP3.
CxopocTh nepenayu JaHHBIX.
3aBUCUMOCTh BPEMEHHU Mepeiaud OT
nH(popMaTMOHHOTO 00bEMA TAaHHBIX U
XapaKTepUCTHUK KaHaJa CBS3U.
[IprynHbI BOSHUKHOBEHUS OIITMOOK
npu nepeaade gaHHbIX. Kogbl,
MO3BOJISTOIIME OOHAPYKUBATh U
UCITPABJISAThH OMUOKH, BOSHUKAIOIIINE
Mpu niepeaade AaHHbIX. PaccTosiHue

Xsmmunra. Konuposanue

XapakTepu30BaTh pa3InyHbIC
TEOPETUYECKUE TTOAXO0IbI K OLIEHKE
KOJIM4YECTBa HHPOPMAITUH.
OnuceIBaTh U3y4aeMbl€ aJrOPUTMBbI
CKaTus JaHHBIX, CPABHUBATh
pE3yNbTAThl UX PaOOTHI.

Pemiats 3a1aun Ha onpeieIeHUE
BPEMEHU NEPEAAYH TaHHBIX IO KaHAITY
CBSI3U C U3BECTHBIMU
xapaktepuctukaMu. [TosacHATh
MPUHITUIIBEL OOHAPYKEHUS U
WCIIPABJICHUS OIMMOOK MpH Mepenaye
JTAHHBIX C TTIOMOIIIBIO
MMOMEXOYCTOMYMBBIX KOJOB. [10ACHATH
3HAYEHHE NTOHATUI

«CUCTEMAY, KIOJICUCTEMAY,
«CUCTEMHBIN A PEeKT,
«yTIpaBJICHUEY; 3HAUCHUE OOpaTHOU
CBSI3U JJIS1 AOCTHKEHUS LIETTU
yIpaBJICHHUS.

Ilpakmuueckue pabomer:

1. Coxcamue OauHbiX C
ancopumma RLE.

NOMOWbIO
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c moBTOpeHueM OuToB. Kompl 2. Corcamue 0aHHbIX € NOMOUBIO
X5MMHUHTA. ancopumma  Xaggmana. 3.
Cucrembl. Komnonents! cucremsl v ux | Cowcamue dannoix ¢ nomepsimu
B3anMmoeiicteue. Cuctemusiii 3ddext. | (areopummor JPEG, MP3).

Ynpapnenue Kak HHQOPMAMOHHbIN 4. Ilomexoycmouyusvie KoObvl
nporiecc. OOpaTHas CBSI3b
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1.2

MonenupoBaHue

Mogemn wu wmoxenupoBanue. lLlens
MOJIEJTUPOBAHUS. AJZIEKBaTHOCTH
MOJIETH  MOJACITUPYEMOMY  OOBEKTY
WIM TPOLECCY, LU MOAECIUPOBAHUS.
dopManuzanus MNPUKIATHBIX 3a4ad.
[IpencraBienue pe3yJIbTaTOB
MOJICIUPOBaHUS B BHUJAE, YI0OHOM
JUTSl BOCTIPUSITHSI YEJIOBEKOM.
['paduyeckoe npeacrapieHue JaHHBIX
(cxemsl, TaOmuLbl, rpadgukn). I'pader.
OcHoBHbIe OHATHA. Bunbl rpados.
Onucanue rpadoB ¢ TOMOIIBIO MATPHUI]
CMEXHOCTH, BECOBBIX MaTpHII, CIICKOB
CMeXHOCTHU. Pemenue
AITOPUTMHUYECKHX 3a71a4, CBA3aHHBIX C
aHanu3oM rpagoB (IIOCTpOECHHE
ONTUMAJIBHOTO MyTH MEXKITY
BepHIMHamMu rpada, onpeaeaeHue
KOJIMYECTBA PA3IMYHBIX ITyTEH MEXTY
BEpIIMHAMU OPUEHTUPOBAHHOTO
alMKJIMYecKoro rpada).

HepeBbsi. bunapHoe nepeBo. JlepeBbs
noucka. CriocoOnI 00X0/1a JepeBa.

OrnpenensiTh MOHATHS «MOJICIIbY,
«MOJICIIUPOBAHUEY.
KnaccupunmpoBats Mojaenu 1o

3aJaHHOMY OCHOBAHHIO.
Onpenensite 1elb
MOJEIUPOBAaHUS B KOHKPETHOM
ClIyJae.

[IpuMEHATh aNIrOpPUTMBI HAXOXKACHUS
KpaT4anmx IyTen MEXIY

BEpUIMHAMU OPUEHTUPOBAHHOTO rpada.
[IpuMEHSTH anTOPUTMBI OIIPEACIICHUS
KOJINYECTBA PA3IUYHBIX ITyTEH MEKIY
BEPIIIMHAMU OPUEHTUPOBAHHOTO
aIMKJIMYeCcKoro rpada.

[IpuBOIUTH TPUMEPHI UCTIOTB30BaAHUS
JIEPEBLEB U IpadOB MPU OMUCAHUU
00BEKTOB U MPOIIECCOB OKPYKAIOIIETO
MHUpa.

CrtpouTth epeBo nepedopa BapuaHTOB.
XapakTepu3oBaTh UTPY KaK MOJETh
HEKOTOPOU CUTYyaLINH.

JlaBaTh ornpeneseHue BbIMTPBIITHON
CTpaTeruu.
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[IpencraBnenue apudmMeTHIECKUX
BBIPAXEHU B BUJIE JEPEBA.
JIMCKpEeTHBIE UTPHI IByX UTPOKOB C
noHoU uHpopmanmei. [Toctpoenue
JiepeBa nepedopa BapuaHTOB,

OMMCAHUE CTPATETUU UTPHI B
TabnuuHoM hopme. BoiurpoliiHbie u
MPOUTPHIIITHBIE TO3UIIUH.
Briirpeiiiabie cTpaTeruu.

Cpencra MCKYCCTBEHHOTO
uHreiiekTa.  CepBUCHI  MAIIMHHOIO
MepeBoJa M PACNO3HABAHUSA YCTHOU
peun. KoruutusHbie CEPBUCHI.
Nnentudukamnus 51 TIOUCK
M300paXEHU, pacro3HaBaHUE JIUII.
CamooOyyaromuecs CHUCTEMBI.
HNCKyCCTBEHHBIN ~ WHTEIUICKT B
KOMIBIOTEPHBIX Urpax. Mcnonb3oBanue
METOJI0OB HMCKYCCTBEHHOI'O HWHTEJUIEKTa

B oOyyJarommx cucremax.
Hcnonw3oBanue METOJI0B
MCKYCCTBEHHOTO  MHTEJUICKTa B
poOoToTrexHuke. IMHTepHeT  Bemiei.
ITepcnekTuBbI pa3BUTUA
KOMIBIOTEPHBIX ~ MHTEJUIEKTYalbHbIX

cucreM. HelipoHHsle cetu

OnuceIBaTh BEIMTPHILIHYIO
CTPATETHUIO B 3aIaHHOW UTPOBOU
cuTyanuu B popMe JIepeBa WK B
TabMM4HOMN hopMme.

[TosACHATH OHATHS «UCKYCCTBEHHBIM

HUHTCIIIICKT), «MAaIlTMHHOC OGy‘—ICHI/IC».

[IpuBOIMTH MpUMEPHI 3a/1a4,
pelaeMbIX C IOMOILBIO
HCKYCCTBEHHOI'O MHTEJUICKTA.
Ilpakmuueckue padomoi

1. Ilouck 8bLUSDBIUHOU
cmpamezuu 8 uepe ¢ NOJHOU
ungopmayuen. 2.  Cpeocmsa
UCKYCCMBEHHO20

uHmeniekma
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Hroro no pazneny

18

Pa3znes 2. AiropuT™Mbl 4 IPOrpaMMHUPOBaHHE

2.1 | DnemMeHTHI TEOpUU
aNTOPUTMOB

6

dopmanuzanus TTOHSTUSA
anroput™Ma. MammHa TeropuHra
Kak YHUBEpCAJIbHAsS MOJENb
BBIYHCIICHUU.

Te3uc Yépua—TrropuHra.

Mawuna [locma.

Hopmanvhvie aneopugmol
Maprosa. Aneopummuyecku
Hepaszpewiumvle 3adayu. 3aodaua
ocmanosa.

Heesozmoorcnocms asmomamuueckoii
OMIAOKU NPOSPAMM.

O11eHKa CJIOKHOCTH BBIUMCIICHUH.
Bpems paboThl 1 00bEM
HCIOJIB3YEMOU NaMSITH, UX
3aBUCUMOCTB OT pa3Mepa UCXOIHBIX
naHHbIX. O11eHKa aCUMITTOTUYECKOM
CJI0’KHOCTH aJITOPUTMOB. AJITOPUTMBI
MOJIMHOMHUAJIbHOM CJIOKHOCTH.
[Tepebopubie anroputmsl. [Ipumepsr
Pa3IMYHBIX AJITOPUTMOB PELICHUS
OIHOM 3aJ1a4M, KOTOPbIE UMEIOT
Pa3IMYHYIO CIIO)KHOCTh

[TosicHATH MOHATUS
«BBIYMCIIUTENBHBIN MPOLIECCH,
«CJIO)KHOCTb aJITOPUTMay,
«3(pPEKTUBHOCTH aNTOPUTMAY.
[IpuBoauTH NpUMEpPHI 3PPEKTUBHBIX

aJITOPUTMOB.
CocTaBiATh IPOrpamMMBsl sl MalllMHbI
Trropunra.

Hcnonvzosamo HOPMAJIbHbLE

aneopugmur Maprosa.
JlaBaTh OLIEHKY CII0KHOCTH
U3BECTHBIX aJIrOPUTMOB.
Ilpakmuueckue padomot

1. Cocmaenenue npocmotl
npocpammol 0 Mawiursl 1viopuHnea
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2.3

OCHOBBI
00BEKTHOOPHEHTHPOBAHHOTO
MIPOTPaMMHUPOBAHUS

16

IToustue 06
00BEKTHOOPUEHTUPOBAHHOM
nporpammupoBadu. OOBEKTH U
knaccel. CBOMCTBA U METObI
O0OBEKTOB.

OOBEKTHO-OPUEHTUPOBAHHBIN

aHanu3. PaszpaboTka mporpamMm Ha
OCHOBE 00BEKTHO-
OPUEHTUPOBAHHOTO I0JIX0/1a.
Nuxancynsauus, HacJeq0BaHUE,
noIUMOpPHHU3M.

Cpenpl ObICTpOI
pa3pabOTKH  IPOTpamMM.
IIpoekTupoBanue

uHTEepdeiica

10JIL30BaTEIIS.

Hcnonp3oBaHue TOTOBBIX
YIpaBJIsSIeMbIX 3JICMEHTOB TS
MOCTpOoeHUs1 uHTEep(deiica.

O630p SI3BIKOB

nporpammupoBanus. [lonsarue o
napaaurmax nmporpaMMUpPOBaHUS.
H3zyuenue 8Mopo2o
npOCPaAMMUPOBAHUS

A3bIKA

[TosicHATH OCHOBHBIE TPUHLUIIBI
00BEKTHO-OPUEHTUPOBAHHOTO
MIPOrPaMMHUPOBAHUSL.
[IpoekTrpoBaTh U UCIIOIB30BATh
MPOCTHIE KIACCHI OOBHEKTOB.
[IpoekTupoBaTh HEpAPXUH KJIACCOB
JUISL OITMCAHUSI IPEAMETHON
obnactu. PazpabarbiBaTh
pPOrpaMMBblI ¢ rpauyecKumM
uHTepdencom

N3ydatb  BTOpOH  A3BIK
IPOrpaMMUPOBAHUS
Ilpakmuueckue padbomuoi:

1. Hcnonvzosanue 20mosuix
K1acco8 6 npozpamme.

2. Paszpabomka npocmoti
npoOCPAMMbL C UCHONb30BAHUEM
knaccos. 3. Paspabomxka knacca,
UCNONBL3YIOWe20 UHKANCYIAYUIO. 4.
Paszpabomka uepapxuu xnaccos. 5.
Paspabomxa npocpammul ¢
epaghuueckum unmepgeticom

Hroro no pazneny

22
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Pe3epBHoE Bpems 4
OO0111e€ YHCIIO YacOoB I10 102
mporpamme
12 ximacc
2.2 | AITOPUTMEBI M CTPYKTYPBI 28 [Torck MPOCTHIX YHCEN B 3aJJAHHOM Hcnonb30BaTh ajlrOpUTM «PEIIETO

JaHHBIX

JMara30He ¢ TOMOIIBIO aITOpUTMa
«peteto DparocheHay.

MHoropa3psiaiHble  LIeJble  4YHCIIa,
3aJja4M JUIMHHON apu(pMETUKH.

OpaTtocdeHnay I TOUCKa MPOCTHIX
YrCell B 3aJJaHHOM JIMara3oHe.
[TosicHATH IPUHITUTIBEI 00PAOOTKU
MHOTOPa3PSAIHBIX TETBIX 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. Yacmommnuwiii

ARAJIU3.

Crexu. AHaM3 TPaBIIIBHOCTH
CKOOOYHOTO BhIpakeHus. Boruncienue
apu(PMETHICCKOTO BBIPAKCHHUS,
3alMCaHHOTO B MOCT(HUKCHOHU (hopMe.
Ouepenu. Mcnonb3oBanue ouepeau
JUTSl BpEMEHHOTO XpaHEHUS TaHHbBIX.
Cesasnvie cnucku. Peanuzayus cmexa u
ouepeodu ¢ NOMOWDBIO CEAZHLIX CNUCKOS.
Anroputmsbl Ha rpadax. [Toctpoenue
MHUHHUMAaJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBS3HOTO
HEOPUEHTUPOBAHHOTO Tpada.

06x00 epacgha 6 enyouny. O6x00 epagha
6 wupury. KonmaecTBo pa3imuHbIX
MyTeH MEXTy BEPIIHHAMHU

u peaan30BbIBAThH
COOTBETCTBYIOIIME AJITOPUTMBI Ha
A3BIKE TIPOTPAMMUPOBAHMS.
[IpumensTh coBapu (accolMaTUBHBIC
MacCCHBBI, OTOOpa)KEHUs) B 3a/1a4ax
00pabOTKU JTaHHBIX.

BrINOMHATE NPOCTON aHAN3 TEKCTA
Ha €CTECTBEHHOM fI3bIKE, B TOM YHUCJIE
C UCIIOJIb30BAaHUEM PETYJISIPHBIX
BBIPAKCHUM.

[TosiCHATH IPUHLIUIIBI PAOOTHI

CTEKa U OYepeH, UCIOIb30BATh
CTEKH U OUEpEU ISl PEIICHUS
aTOPUTMUYECKUX 3a]1a4.
Peann3oBbIBaThH M UCTOJIB30BATH
JBOMYHBIC (OMHAPHBIE) IEPEBbS U
rpadbl 1 pelieHust 3a1a4
00pabOTKU JTaHHBIX.

Hcnonb3oBaTh  JTUHAMHYECKOE
MpOrpaMMHUPOBAHUE JU1st
BBIYUCIICHUS
dynkumi,
KOJINYECTBA

PEKYpPCUBHBIX
nojcyéra
BApPUAHTOB u
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OPUEHTHUPOBAHHOTO AITMKINYECKOTO
rpada. Anroputm JIeHKCTpHI.
Aneopumm Dnotioa—Yopwanna.
HepeBpsa. Peamuszanms nepeBa €
MTOMOIIBIO CCHIJIOYHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHEIE) TEPEBbS.
[TocTpoeHue aepeBa il 3aIaHHOTO
apu(pMETUIECKOTO BHIPAXKEHUSI.
PexypcuBHbIE aaTOpUTMBbI 00X0/a
nepesa. Mcnosib30BaHHE CTEKA U
ouepenu s 00xXo/a iepeBa.
JlunaMuyeckoe mporpaMMHUpPOBaHUE
KaK METO]I PEIICHHUS 3aa4 C
COXpaHEHUEM TIPOMEKYTOUHBIX
pe3ynbTaToB. 3a7a4u, pelraeMbie ¢
MOMOIIBLIO0 IMHAMUYECKOTO
MIPOTPaAaMMHUPOBAHUS: BEIYHCIICHUC
PEKYPCUBHBIX (DYHKIIH, MOACUET
KOJINYeCTBa BApUAHTOB, 3a/1a4U
ONTUMH3ALIAU

pelieHuss 3a7a4 ONTHMH3AIIHH.
Ilpakmuueckue padomot:

1. Ilouck npocmuix uucen 8 3a0aHHOM
ouanasone. 2. Peanuzayus
BLIYUCTEHUL C MHOCOPA3PAOHBIMU
yucramu. 3. [locmpoenue
angasuUMHOYACMOmMHO20 C08APS OIS
3a0anH020 meKcma.

4, AHnanuz mexcma na
ecmecmeeHHoOM S3bIKe.
5. Bwviyucnenue

apugmemuueckoco 8blpaiceHusl,
3anUCaHHO20 8 NOCMEPUKCHOT
gopme. 6. Hcnonvzosanue
ouepeou.

7.  Hcnonvzosanue oepesves 0
BbLIYUCTICHUS apUPMemUyecKux
BbIPAICEHULL.

8.  Bwiyucnenue onuHwl
Kpamuatiuezo nymu mesxicoy
sepuiuHamu epagha (ancopumm
Jletikcmpeol).

9.  Bwslyucneuue pekypcusHulx

DYHKYULL ¢ NOMOUWBLIO OUHAMUUECKO2O
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nPOCPAMMUPOBAHUSL.
10. Iloocuém konuuecmesa
8aAPUAHMOE C NOMOUBIO
OUHAMUYECKO20 NPOSPAMMUPOBAHUSL.
11.  Pewenue 3a0au onmumuzayuu
C NOMOWBIO OUHAMUUECKO20
npoepammuposanusi Mcnonvzosanue
Oepesbes OISl BbIYUCIEHUSL
apugmemuuecKux 8blpadriceHuil.

12.  Bwiuucnenue onumvl
Kpamuatiue2o nymu memxicoy
sepuiuHamu epagha (arcopumm
Jletikcmpol).

13.  Bwluucnenue pexypcuenulx
DYHKYULL ¢ NOMOWBLIO OUHAMUUECKO2O
nPOCPAMMUPOBAHUSL.

14.  Iloocuém konuuecmesa
8apPUAHMOB C NOMOWbIO
OUHAMUYECKO20 NPOSPAMMUPOBAHUSL.

Pewenue 3a0au onmumuzayuu c
HOMOWBIO OUHAMUYECKO2O
npocpamMmMupo8arus
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15. sapuanmos c nomowbio
OUHAMUYECKO20
npPOSPaAMMUPOBAHUSL.

16. Peuwenue 3a0au onmumuzayuu
C NOMOWDBIO OUHAMUYECKO20
NPOCPAMMUPOBAHUS
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Hroro no paznemny

28

Paznen 3. UndpopManmoHHbIE TEXHOJIOTUH

3.1

KOMHBIOTepHOMaTCMaTquCKOG
MOJCJINPOBAHUC

8

JTarbl
KOMITBIOTEPHOMATEMaTHUYECKOTO
MOICITHPOBAHUS: [MOCTAHOBKA

3a/1auu, pa3padoTKa

Brinenaste
KOMITBIOTEPHO-
MaTEMaTHYECKOTO
MO/JICJIUPOBAHUS
pEAIN30BbIBATH
IIOMOIIbIO

ux

OTallbl
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MOJEIIN, TECTUPOBAHUE MOJCIIH,
KOMIIBIOTEPHBIN
DKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB
MOJEIINPOBAHUS.

JuckpeTusanus npu MaTeEMaTHYECKOM
MOJEIUPOBAHUU HENPEPHIBHBIX
npoueccoB. MonenupoBanue
JIBWXEHHS. MoaenupoBaHue
OMOJIOTMYECKUX CUCTEM.
MaremaTu4yeckue MOJIENIN B
SKOHOMHKE. BrluncnurenbHbie
AKCIIEPUMEHTHI C MOJICIISIMHU.
Komnvromepnoe mooenuposanue
cucmem ynpaesnenus. Ob6padboTka
pEe3yabTAaTOB dKCIIEpUMEHTa. MeToT
HaMMEHbIIMX KBaApaToB. OneHka
YUCJIOBBIX MMAPaMETPOB
MOJICIIUPYEMBIX OOBEKTOB U
npoueccoB. Boccranosiienue
3aBUCUMOCTEM 110 pe3yapTaraM
IKCIIEPUMEHTA.

BeposarnoctHbie MOnEnH. MeTOIBI
Momnte-Kapiio. Umutanmonnoe
MojenupoBanue. CUCTEMBI MacCOBOTO
00CITyKUBaHUS

POrPaMMHOr0 00ECIEYEHHUS.
[TosicCHSITH HEOOXOIUMOCTH M CYIITHOCTH
JTUCKPETH3AINH MIPH PEIICHUH
BBIYHCIUTEIBHBIX 33729 C TIOMOIIBIO
KOMITBIOTEPOB.

Hcnonp30BaTh UMUTALIMOHHOE
MOJIETTUPOBAaHHUE, B TOM YHCIIE Ha
OCHOBE BEPOSATHOCTHBIX MOJIEIEH.
OO0pabaTeIBaTh Pe3yJIbTATHI
IKCIIEPUMEHTA.

Ilpakmuueckue pabomeut.

1.  Mooenuposanue ogusicerus.

2.  Mooenuposanue buonocuueckux
cucmem.

3. HUmumayuonnoe mooenuposarue

¢ nomowvro memooa Moume-Kapino. 4.
Obpabomka pe3yrbmamos
9KCnepumenma
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3.2

bas3nl ganHbeIx

10

TabnuunbIe (peIsSIMOHHbIE) Oa3bl
naHHBIX. Tabnmia — npeacTaBacHUE
CBEJICHHI 00 OJHOTHITHBIX 0OBEKTAX.
[Tone, 3amuce. Kimrou Tabmuiis!.
PaGoTa ¢ roroBoii 6a30i1 TaHHBIX.
3anonHeHne 0a3bl JaHHBIX. [lonck,
COPTHPOBKa U (DUIIbTPALIUS TAHHBIX.
3anpockl Ha BHIOOPKY JaHHBIX.
3ampockl ¢ mapaMeTpaMu.
Brraucinsemsie 1mojist B 3ampocax.
MHuoroTta0anyHble 0a3bl JaHHBIX.
Turnel cBsI3el MEXy TaOIUIIaMU.
Buemnuii kirod. LlemocTHOCTh 60a3bl
JTAHHBIX. 3aMPOCHl K MHOTOTAOINIHBIM
0a3zaM JaHHBIX.

OcHoHbIe NPUHYUNBI HOPMATU3AYUU
0a3 oaunwvix. A3vIK ynpaesneHus
oannvimu SQL. Cozdanue npocmwix
s3anpocos Ha s3vike SOQL na 6v160pKy
OAHHBIX U3 OOHOU MAOIULDL.
Hepenayuonnvie 6azvl 0anmubix.
Oxcnepmuvie cucmemol

XapaktepuszoBarh 0a3y JaHHBIX Kak
MOJIEIb TPEAMETHOM 00JIaCTH.
[IpoekTupoBaTh MHOTOTAOIUYHYIO 0a3y
JAHHBIX.

OcymiecTBIATh BBOJ U PEIAKTUPOBAHKE
JTAHHBIX.

OcymecTBIATh COPTHPOBKY, TTOWCK

Y BBIOOD JIaHHBIX B TOTOBOM 0ase
JTAHHBIX.

dopMHpOBaTH 3aIIPOCHI HA TTIOWCK
JTAHHBIX B CPEJIC CUCTEMbI YIPABIICHUS
0a3aMH TaHHBIX.

VYropapnare 6a30i JaHHBIX €
MOMOIIIBIO TPOCTHIX 3alpOCOB

Ha s3b1ke SQL.

[TosicHsTh obnactu
MPUMEHEHUS, JIOCTOMHCTBA M
HEJIOCTaTKH  HEPEISITUOHHBIX

0a3 MaHHBIX B CpPaBHEHUU C
PEISITMOHHBIMU.

Ilpakmuueckue padomoi:

1. Paboma ¢ comosoti 6baszou
OQHHDBIX.
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2.  Paszpabomka mmocomabauunoii
Oa3vl OGHHbBIX.

3. 3anpocwl k MHO2OMAOAUYHOL
Oaze OaHHUbIX.

4, Ynpaenenue oannvimu c
nomowwio sazvika SOL
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3.3

Be0b-caiiTel

14

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

[TosiICHATH IPUHITUTIBI TEXHOJIOTHH
«KJTMCHT — CEPBEP» Ha MIpUMEPE
B3aMMOJICHCTBHS Opay3epa u BeO-
cepBepa. Co3maBaTh NpoOCThie BEO-
CTPAHMIIbI, UCTIOJIb3YS SI3bIK PA3METKH
HTML, kackamHbIe TAOINIEI CTHIICH 1
ClIEHapuu Ha si3bIke JavaScript.
OnuceIBaTh TEXHOJIOTHIO PAa3MEILICHUS
caToB B ceTu IHTepHET.
Ilpakmuueckue padomer: 1.
Co3z0aHue mexcmosou 6eo-
CMpaHuybl.

2. Co3zoaHue 6eb-cmpaHuybi,
sKAOYAIOW el MYTbMUMEOULIHbLE
00veKmul (PUCYHKU, 38VKOBble OAHHbLE,
810€0).

3. Ogpopmnenue cmpanuywvi ¢

NOMOUbIO KACKAOHBIX MAOIUY cmuell.

4.  HUcnonvzosanue cyenapues Ha
sa3vike JavaScript
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3.4

Komnbrorepnas
rpaduka

BBonx U300paKEHUI C
UCIIOJIb30BaHUEM Pa3TUIHBIX
UPOBBIX  YCTPOUCTB  (IHPPOBBIX

doToanmapatoB U MHUKPOCKOIIOB,

BHUJICOKAMEp, CKaHEpPOB U JPYIrux
YCTPOMCTB).

['paduueckuii penakrop. Pazpemienue.
Kanpuposanue. Mcnpasinenne
MEPCIEKTUBLL. [ ncTorpaMmma.
Koppekuus ypoBHEN, KOPPEKLIMS
uBeta. O0eciBeUNBaHUE 1IBETHBIX
nzobpaxkenuii. Perymn. Pabora c

oOnacTsiMu. OUIBTPHI.

BoImoaHATE o011TyI0
KOPPEKITHIO U (HPOBBIX
U300paXKeHUIA. [TpumeHsTH
WHCTPYMEHTHI

rpadugecKoro pegakTopa K OTIeIbHBIM
00J1acTSIM U300paKeHUSI.

CtpouTh MHOTOCIIOMHBIE H300paKEHUS
C UCIIOJIb30BaHUEM MACOK, TOTOBUTH
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MHorocnoitHbie H300pakeHuU.
TekcroBble ciou. Macka ciosl.
Kananel. CoxpaHneHue BbIICIICHHON
obnactu. [ToaroToBka WILTIOCTpALIAA
JUist BeO-caiiToB. AHUMHPOBAaHHBIE
U300paxKeHHUS.

BekropHnas rpaguka. [[puMuTHBEIL.
N3MeHneHnne nopsiaka 3JIEMEHTOB.
BripaBHUBaHME, pacnpeieiCHUE.
['pynmupoBka. Kpussie. opmatsl
BEKTOPHBIX PUCYHKOB. Mcnionb30BaHue
KOHTYpOB. Bekropuszanuus pacTpoBbIX
U300pAKEHU.

[IpuHIMIIBI TOCTPOCHUS U
pEOAKTUPOBAHUS TPEXMEPHBIX
Mojeieli. CeToYHbIC MOJCIIH.
Marepuansl. MoaenupoBanue
HMCTOYHHMKOB OCBelleHUs. Kamepsl.
AJITUTUBHBIE TEXHOJIOTUHU
(3Dnpuntepsi). [lonarue o
BUPTYQJIBHOM PEaJIbHOCTH U
JIOTIOJTHEHHOU peaibHOCTH

WJUTIOCTPALIMHU JIJISl pa3MEIeHUsT Ha
BeO-caiiTax, cO3/1aBaTh
aHUMHUPOBAHHBIE U300PAKEHHUS.
Co3naBaTh BEKTOPHBIE U300PaXKEHHUS C
MOMOIIIBIO PEIAaKTOPa BEKTOPHOU
rpaduKy WM HHCTPYMEHTOB
TEKCTOBOTO MPOIIECCOpa.
Ilpakmuueckue paoomeur: 1.
Obpabomka yugpposwvix pomozpaguii
(kaopuposaHue, ucnpasiexue
nepcneKmussl, KOppekyus yposHell,
KOppeKyus yeema,).

2. Pemywv yughposvix gpomoepaghuii.
3. Muoeocnoiinvie uzo0opasicenus.

4. AHumuposanmbvie U300pPaANCeHUs.

5. Bexmopnas epaguxa
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3.5 | 3D-monenupoBaHue 8 [IpyuHIMIIBI TOCTPOCHUS U [TosSICHAT,  MPUHITUIIBI  TTOCTPOCHUS
pEAaAKTUPOBAHNUA TpéXMCpHBIX MOHCHCﬁ. TpéXMCpHBIX Moﬂeﬂeﬁ.
Cerounpie Monem. Matepuapl. BBIMOIHATE ONEpanyy 10 IOCTPOEHUIO
MonenvupoBaHie HICTOYHUKOB U PEIIAKTHPOBAHHIO TPEXMEPHBIX
ocBenieHus. Kamepsl. AqauTHBHBIC .
MOJIeIIeH.
texHonoruu (3DnpuHTepsI). .
N Pa3meniats Ha BUPTyaIbHOM CLIEHE
[TonsiTHE O BUPTYATHHOU PEATLHOCTH H
. HMCTOYHHUKHU OCBEIICHUS U KaMEPHI.
JIOTIOJTHEHHOM peajbHOCTH
[IpuBOANTH MPUMEPHI HCTIOTH30BAHMSI
TE€XHOJIOTUH BUPTYaJIbHOU U
JIOTIOJITHEHHOM pPEAIBHOCTH.
Ilpaxkmuueckue padbomuoi:
1. Cosz0anue npocmuvix mpéxmepHbIxX
Mooerneti.
2. Cemounvle mooenu.
3.  Penoepune
Hroro no pazneny 48
PesepBHOE Bpems 26
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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