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Pabouas nporpamma
Nudopmatuke u KT

st 10-11 xmaccos

(HEITOJIHOE OBIIEE OBPA3OBAHUE)
ITo YMK N.T". K.JO. ITonsixkoBa u E.A. Epemuna
[Tonubiit yrnyOnE€HHBIN KypC, 0 4 4aca B HEJIETIIO.

«udopmatukay nns 10-11 kmaccos

Cpok peanuszanuu 2 roga

Pazpaborunk:

Mpeimikuna Cetinana HukonaesHa
Yyuutenb nHPOPMATUKH
KBaTM(DUKAIIMOHHAS KaTeTOpUs
COOTBETCTBHUE 3aHUMAEMOH JTIOJDKHOCTH
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Pabouas mporpamma mo ydebHomy mpeamery «HMHdopmatuka» (yrimyOnéHHBIN
ypoBeHb) (mpenmerHass oOnacte «Marematuka u  uHbOpMaTtukay) (manee
COOTBETCTBEHHO — TporpamMma mno uH(opmaTuke, HUHGOpPMATHKA) BKIIOYAET
MOSICHUTENBHYIO 3aMUCKY, COJiepKaHue 00ydeHUs, TUTAHUPYEMbIE PE3YJIbTAThl OCBOCHUS
pOrpamMmbl 1o HHPOPMATHKE, TEMATHUECKOE MIIAHUPOBAHUE

Copnepxanue OO0ydeHHs PpacKpbIBaeT COJIep)KaTelbHble JIMHUU, KOTOpbIE
IpeajaratoTcsl Uig 00s3aTeIbHOTO U3YYEHHUS! B KaXKJIOM KJacce Ha YPOBHE CpPEIIHEro
o011iero oOpazoBaHus.

[Inanupyemble pe3ynbTaTbl OCBOCHHSI MPOTpaMMbl MO HWH(OPMATUKE BKIIOYAIOT
JUYHOCTHBIE, METallpeJMETHbIE PE3yJbTaThl 3a BECh MEpUOj OOYy4YeHUS Ha YpOBHE
cpemHero o0miero oOpa3oBaHMs, a TaK)Ke MPEAMETHBIC IOCTHIKCHHS OOYdYaroIIerocs
3a KaX bl Toj] O0y4eHUSI.

HHOACHHUTEJIBHASA 3AITMCKA

[Iporpamma mo wuHpopmaTuke (YriiyOJE€HHBIA YPOBEHb) HA YPOBHE CPEIHETO
oOmero obpazoBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHUW K pe3ysbTaTaM OCBOCHUS
OCHOBHOH  00pa3oBaTeNbHOM  MpPOrpaMMBbl  CpeaHEro  o0miero  oOpa3oBaHWS,
npeacraBieHHbix B ®I'OC COO, a Takxke ¢enepanbHoil paboueld mporpamMmbl
BOCITUTAHUSI.

[Iporpamma mo mHdopmaTHKe NaéT MpEACTaBICHHE O IENIX, OO0IIel CcTpaTeruu
o0y4eHHs, BOCIUTAHUSI U Pa3BUTHUSL OOYUYAIOIIMXCA CPEJICTBAMU Y4YEOHOro mpeaMmera
«Madopmatuka» Ha yriayoJEHHOM ypOBHE, YCTAHABIMBAET 00s3aTEIbHOE MPEAMETHOE
coJiepkaHue, MpeaycCMaTpUBAET €ro CTPYKTYPUpPOBAaHUE TIO pa3zesiaM U TeMaM Kypca,
OTpeJeNsieT paclpeielieHue ero mo kijaccaM (rofgamM H3ydeHwus), Na€T MpUMEpPHOE
pacrpejiefieHie Y4eOHbIX YacoB M0 TEMAaTHUECKUM pazjiejiaM Kypca U peKOMEHIyEMYIO
(mMpuMepHy10) MOCIAEAOBATENLHOCTh UX H3YYEHHUS C YUYETOM MEXKIPEAMETHBIX MU
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKKA y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH
00yJarommxcs.

[Iporpamma 10 WHGOPMATHKE ONpPEACIseT KOJWYCCTBECHHBIC W KauyeCTBECHHBIC
XapaKTePUCTUKH YYCOHOr0 Marepuaia JUIsS KaXJAoro Toja H3ydeHWs, B TOM YHCIIE
JUISL  COJEP’KATEbHOTO HAIOJHEHUS PA3HOTO BHUJA KOHTPOJA (IMIPOMEXKYTOUHOMN
aTTecTallii OOyYarouIuXcsi, BCEPOCCHUMCKUX MPOBEPOUYHBIX pPabOT, rocylapCTBEHHOM
UTOTOBOM  artectanuu). I[lporpamma mno wuHGOpPMATUKE  SBISETCS  OCHOBOM
JUISI  COCTABJICHHMSI aBTOPCKMX YYEOHBIX TIPOrpaMM U YYeOHHKOB, TIOYPOUYHOTO
TJTAHUPOBAHMSI Kypca YIUTEIICM.

Nudopmatuka B cpenHeM oO1eM 00pa30BaHUM OTPAXKAET:

CYIITHOCTh MHPOPMATUKN KaK HAYYHOU TUCITUTUTHHBI, H3y4arollel 3aKOHOMEPHOCTH
NPOTEKaHWS W  BO3MOKHOCTH  aBTOMAaTH3allMil  MH(GOPMAIMOHHBIX  TPOIECCOB
B Pa3JIMYHBIX CHCTEMAX;



OCHOBHBIE 00JIACTH TPUMEHEHUSI HHPOPMATUKH, TIPEK]IE BCETO MHPOPMALIUOHHBIE
TEXHOJIOTHH, YIIPaBJICHUE U COLMAIIBHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep  UHPOPMATUKA W WH(POPMAIIMOHHOM
NESATeIbHOCTH.

Kypc wundopmatuku a1 ypoBHSI CpEIHETO OOIIero o00pa3oBaHUs SBISETCS
3aBEpIIAOIIMM HTaloOM HENPEPHIBHOM MOJArOTOBKM OOydYaroluxcsa B 00JacTu
nHQOpMATHKH W WHGOPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHUH, OIMHUPACTCS
Ha coJiepKaHue Kypca HH()OPMATUKH YPOBHS OCHOBHOI'O OOIIETro 0Opa30BaHUS U OIBIT
MOCTOSIHHOTO TMPUMEHEHUS WH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTUM, TaET
TEOPETUYECKOE OCMBICIICHUE, HHTEPIIPETAIINIO U 000OIICHHUE 3TOTO OTBITA.

PesynbraTtel  yrayOn€HHOro  ypoBHS — M3Y4YeHHS ~— y4eOHOTO  TIpeaMera
«MHdpopMaTrKay OpUEHTUPOBAHBI HA TIOJYyYEHHE KOMIIETEHTHOCTEH I TOCIEyIOIIeH
npodeccuoHanbHON NIEATETbHOCTH KaK B paMKax JaHHOM MpeIMeTHOM o0yacTd, Tak
U B CMEXHBIX ¢ Hel oOnacTsax. OHU BKITIOYAIOT B CEOS:

OBJIaJICHUE KJIIOUEBBIMHU MOHSATUSAMH M 3aKOHOMEPHOCTSIMHU, HA KOTOPBIX CTPOUTCS
JaHHasl MpeaMeTHass 00JacTh, PAcNO3HABAHUE COOTBETCTBYIOIIMX HMM MPU3HAKOB M
B3aUMOCBSI3€M, CIOCOOHOCTH JEMOHCTPUPOBATH PAa3IUYHBIE MOJIXOMAbl K H3YYCHUIO
SIBJICHHUM, XapaKTEPHBIX /IS N3y4aeMOU MpeIMETHON 00J1acTH;

YMEHHUE pelllaTh TUIIOBbIE MPAKTUUECKUE U TEOPETUUYECKHUE 3aJauM, XapaKTepHbIC
JUTSL KICTIONIb30BAaHMSI METOJIOB M MHCTPYMEHTAPHS JAHHOU MTPEAMETHON 00J1acTH;

HaJIMYKEe MPEACTABICHUM O JAHHOU MPEIMETHOM 00JIacTU KaK IEIOCTHON Teopuu
(COBOKYITHOCTH T€OPHIi), OCHOBHBIX CBSI3SX CO CMEKHBIMU O00JIaCTSIMU 3HAHHM.

B pamkax yroyOnéHHOoro ypoBHSI uU3y4deHUs HHOOpMATHKKA 00ecreurnBaeTCs
[[eJICHANPaBICHHAs] TOArOTOBKAa OOYy4alolmMXcs K MPOJODKEHHI0  00pa30oBaHUs
B OpraHuzanusx npodeccHoHambHOTO  00pa3oBaHUS MO  CHEHUATIBHOCTSM,
HETMOCPE/ICTBEHHO CBSI3aHHBIM C ITU(POBBIMU TEXHOJIOTUSIMHU, TAKUM KaK MporpaMMHasi
WHXXeHepusi, UHpopMaloHHass  0e30MacHOCTh,  MH(POPMAIMOHHBIE  CHCTEMBI
U TEXHOJIOTUU, MOOUJIbHBIE CUCTEMBI U CETH, OOJIBIITNE JaHHBIE U MAIlIMHHOE 00yUYeHHE,
MPOMBINIJICHHBIA ~WHTEPHET BelIEeWd, MCKYCCTBEHHBIM HWHTEIUIEKT, TEXHOJIOTHUU
OecipOBOJIHOM  CBsI3UM, POOOTOTEXHUKA, KBAHTOBBIC  TEXHOJOTHH, CHUCTEMBI
pacnpene€HHOro peecTpa, TEXHOJIOTUH BUPTYAIbHOW U JIONIOJTHEHHOM PEaTbHOCTEM.

OcHoBHas 11eN1h U3yueHus: yueoHoro npeameta «udopmaTuka» Ha yroyonéHHOM
YpOBHE CpemHero oO0mero oOpa3oBaHUsI — OOECTCUYCHHE MATBHEHINEr0 pPa3BUTHSA
MH(OPMAITMOHHBIX KOMIIETEHITUI 00y4aroIerocs, ero TOTOBHOCTH K KU3HH B YCIIOBUSAX
pa3BHUBaroIIerocss WHMOPMAIMOHHOTO OOIEeCTBA W  BO3PACTAIONICH KOHKYpPEHIIUU
Ha pBhIHKE Tpyna. B cBs3u ¢ »TuM uszydenue unpopmatuku B 10—11 kimaccax mOMmKHO
00ecCreyunTh:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HA TOHMMAaHUU POJH
nH(popMaTUKH, UHPOPMAITMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJOTHI B COBPEMEHHOM
00IIIeCTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTHYECKOTO M aJITOPUTMUICCKOTO MBIIIJICHUS;



c(OpMUPOBAHHOCTh YMEHUH pa3inuuaTh (PaKThl U OLEHKH, CPABHUBATh OLICHOYHBIE
BBIBOJIbI, BHJETb HX CBSI3b C KPUTEPUSIMH OLEHUBAHUS M CBSI3b KpUTEPHUEB
C OmpeAciEHHON CHUCTeMOM IIEHHOCTEH, MPOBEPSATh Ha JOCTOBEPHOCTh W 0000IIATh
uH(pOpMaIIHIO;

c(OpMHPOBAHHOCTh MPEACTABICHUA O BIUSHUM HH(DOPMAIMOHHBIX TEXHOJIOTUMI
Ha JKU3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLUAIBHOIO, 3KOHOMHUYECKOIO,
IIOJIMTUYECKOTI0, KYJIBTYPHOIO, IOPUIUYECKOTO, MPUPOIHOTO, SPrOHOMHUYECKOIO,
MEIULUHCKOTO ¥ (PU3UOJIOTUYECKOTO0 KOHTEKCTOB HH(POPMAIIMOHHBIX TEXHOJIOTUH;

OPUHATHE TPABOBBIX WU 3TUYECKUX AaCHEKTOB HH(POPMAIIMOHHBIX TEXHOJOTHUH,
OCO3HAHME OTBETCTBEHHOCTH JIIOJEH, BOBJICYEHHBIX B CO3JAHUE WU MCIOJIB30BAHUE
UH(OPMAIIMOHHBIX CUCTEM, pPacIIpoCTpaHeHuEe HH(OpMAITNH;

CO37laHME YCJIOBUHM I pPa3BUTHS HABBIKOB y4eOHOH, MPOEKTHOH, Hay4dHO-
UCCIIEIOBATEIbCKOM M TBOPYECKOM  JAEATEIbHOCTH, MOTHBALMM  OOYYarOIIMXCSK
CaMOPa3BUTHIO.

B conepxxanun yueOHoro mpeamera «WHopmaTuka» BBIACIAIOTCS YEThIpE
TEMAaTHYECKUX pa3ena.

Paznen «ludpoas rpaMOTHOCTB» MOCBAILIEH BOIPOCAM YCTPONCTBA KOMIIBIOTEPOB
U JpPYTUX DJJIEMEHTOB IH(PPOBOTO OKPY>KEHHUS, BKIIOYas KOMIBIOTEPHBIE CETH,
UCTIOJIb30BAHUIO CPEJICTB  ONEpPAlMOHHON CHCTEMBI, paboTe B ceTu HWHTEpHET u
UCIOJIb30BaHUIO HHTEPHET-CEPBUCOB, HH(POPMAILIMOHHOM 0€3011aCHOCTH.

Paznen «Teopernueckre OCHOBBI MH(MDOPMATHKKY» BKIIOYAET B ceOS MOHSATHITHBIN
anmapaT  MH(OPMATUKH, BONPOCHl  KOJAUPOBaHUS  HH(MOpMALMK, HU3MEpPEHUs
MH(POPMAIIMOHHOTO O00BbEMA JaHHBIX, OCHOBbI aIreOpbl JIOTUKM U KOMIIBIOTEPHOIO
MOJIEJIMPOBAHMUS.

Paszgen «ANropuTMbel M IIPOrpaMMHUpPOBAHME»  HANPABIEH Ha  Pa3BUTHE
QITOPUTMUYECKOTO MBIIIIEHUS, pa3pab0TKy aJlfTOPUTMOB MU OLIEHKY HUX CII0KHOCTH,
(GbopMHUpOBaHME HABBIKOB peaju3allMM MpOrpaMM Ha A3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Pazngen «HpopMallMOHHBIE TEXHOJOTMW» TOCBSIIEH BONpPOCaM MPUMEHEHUS
UH(GOPMAIIMOHHBIX TEXHOJOTHH, pealn30BaHHBIX B NPUKIATHBIX MPOrPaMMHBIX
NPOAYKTaX M HWHTEPHET-CEpBHCAaX, B TOM 4YMCIIE€ B 3aJadax aHajau3a JaHHBIX,
UCIIOJIb30BaHUIO 0a3 JaHHBIX U 3JIEKTPOHHBIX TaOIUIL ISl pEIIeHHs TPUKIIaIHbIX 3a/1ad.

B npuBenénHom nanee coxaepkaHnuu yueOHoro mpenmera «HpopmaThkay
KypPCUBOM BBIJICNICHBI JIOMOJHUTEIbHBIE TEMbI, KOTOpPbIE HE BXOAAT B 00SA3aTEIbHYIO
nporpaMMy OOY4€HHs, HO MOTYT OBITb MPEMJIOKEHbl JUISl HM3Y4YEHHs] OTAEIbHBIM
MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00yYaOLIUMCS.

VYrny6néuubii YPOBEHb VU3YYCHUS UH(MOpPMaATUKU pEKOMEHIyeTCs
JUISL  TEXHOJOTMYECKOro  mpoduisi, OPUEHTUPOBAHHOTO HAa  HWHXKEHEPHYIO U
uH(OPMAIIMOHHYIO  c(hepbl  JEATENbHOCTH.  YTIIYONEHHBIA  ypOBEHb HM3y4Y€HUs
uH(poOpMaTHKKM  00ECIEUMBAET: MOArOTOBKY  OOyYaroUIuXxcsl, OPUEHTUPOBAHHBIX Ha
CHEIMATBHOCTH B 00JaCTH MH()OPMALMOHHBIX TEXHOJOTUN M MHXKEHEPHBIE



CHECIMAILHOCTH, YYaCTHE B TPOSKTHOMN M MCCIICI0BATEIILCKON JSSITEIbHOCTH, CBSI3aHHON
C COBPEMCHHBIMHM HANpPABJICHUSIMH OTpaciii HH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH, TIIOATOTOBKY K Yy4YacTHIO B OJHMIHAAax W caade EamHOTO
rOCyJapCTBEHHOTO dK3aMeHa Mo WH(OpMaTHKE.

[TocnenoBaTenbHOCTh M3yUEHUSI TEM B MpejaesaXx OJHOTO Trofa OOy4eHHsS MOKET
OBITh W3MEHEHA 110 YCMOTPEHHUIO YUYWUTENs TPH MOATOTOBKE pabodeil MporpaMMBI
¥ TIOYPOYHOTO TUTAHUPOBAHUS.

OO1ee ynciI0 YacoB, PEKOMEHIOBAHHBIX IS M3ydeHus: nHpopmatuku — 272 gaca:
B 10 kimacce — 136 gacos (4 yaca B Henenio), B 11 kimacce — 136 yacos (4 yaca B HeIeIo).



COJIEP’)KAHUE OB YUYEHU !

10 KJIACC

Hudposasi rpaMOTHOCTH

TpeGoBaHusg TEXHUKU O€30MACHOCTH M TMTHEHBI MPU paboTe C KOMIBIOTEpaMU U
JPYTUMU KOMITOHEHTaMH ITU(QPOBOTO OKPYKEHUS.

[TpuHUIMIBl PaOOTHI KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. ApXUTEKTypa (HoH
Heiimana. [apsapockas apxumexmypa. ABTOMAaTHYECKOE BBIIIOJIHEHUE MPOrPaAMMBbI
npoieccopoM. OnepaTtrBHas, MOCTOSIHHAS U AOJATOBpeMeHHas naMsaTb. OOMEH JaHHBIMU
¢ moMoLIbk0 KH. KOHTpOosuiepsl BHEMIHUX YCTPOUCTB. [IpsMon oCcTyn K maMsTH.

OCHOBHbBIE TEHACHIIMU Pa3BUTUSA KOMIBIOTEPHBIX TexXHOJoruil. IlapamienbHble
BbIYMCIIEHUA. MHoromnpoueccopHeie cucreMmbl. CynepkoMnbloTepbl. PacnpenenéHHbie
BBIYUCIIUTEIbHBIE CUCTEMBI U 00paboTka OONBIUX JaHHBIX. MoOWIbHBIE U(pPOBHIC
YCTPOMCTBA M MX poOJb B KOMMYHHUKalUsX. BCTpO€HHbIE  KOMIIBIOTEPHI.
MuxkpokoHTpoiepsl. PoOOTH3MpOBaHHBIE TPOU3BOICTBA.

[IporpammHoe oOecrieueHre KOMIBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM. Buibl
nporpaMMHOro obOecmedeHuss W UX HazHadyeHue. OCOOEHHOCTH MPOTPaAMMHOTO
obecrieueHnss MOOWIbHBIX ycTpoicTB. [lapamnensHoe mporpammupoBanue. CUCTEMHOE
nporpaMmHoe obecrniedeHue. OrnepallMOHHbIE CUCTEMbl. YTUIUTHL.  JlpaiiBepbl
ycTpoiicTB. MHCTaIISIMS U AEMHCTAIUISIUS IPOTPAMMHOTO 00ECIeYEHUSI.

QaitnoBble cuctembl. [lpuHIUOBI  pa3MmelieHdss W HUMEHOBaHMs  (ailsioB
B joJiroBpeMeHHoi nmamsitu. [llabmonsl aig onvcanus rpynn ¢Gpaiaos.

[IporpammHoe oOecnieuenue. JIMIEH3UPOBAHUE MPOrPAMMHOIO OOECIEUEHUS
u 1upoBIX pecypcoB. [IpompuerapHoe u cBoOOJHOE MporpaMMHOE OOecIeueHue.
KoMMepueckoe M HEKOMMEPUECKOE HCIOIb30BaHWE MPOrPAMMHOTO OOECTICUECHHUS
U uudpoBbiXx pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBaeMasl 3aKOHOJIATEIbCTBOM
Poccuiickon ®enepanuu 3a HENPAaBOMEPHOE  MCIIOJIb30BAHUE  IPOrPAMMHOTO
oOecrieueHus U HU(PPOBBIX PECYPCOB.

[IpuHIUIIBI TIOCTPOCHUS W AalMAPATHBIE KOMIIOHEHThl KOMIBIOTEPHBIX CETEM.
Ceresble mpotokobl. Cetb IHTEpHET. Anpecanus B cetn HTepHeT. [IpoTokoisl cTeka
TCP/IP. Cucrema TOMCHHBIX UMEH.

Pasnenenne |P-cetm Ha mnoacetm ¢ momomp Macok mnoacereil.  CereBoe
agMUHUCTpUpoBaHue. IlonydeHne HaHHBIX O CETEeBBIX HACTPOMKAax KOMIIBIOTEpA.
[IpoBepka Hamuuus CBSA3UM C y310M ceTu. OmnpenesieHHe MapuipyTa JABUKEHUS
MTaKETOB.

33791031 NeSITeIbHOCTU B ceTu Nutepner. Cepsucsl Nurepnera.
['eonndopmarmonapie CHUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATHLHOTO BPEMEHHU
(Hampumep, JOKalMs MOOWJIBHBIX  Tele(OHOB, oOmpeneseHue 3arpyXKeHHOCTH
aBTOMArucTpayieil), UHTEPHET-TOPTOBIIs, OpPOHUPOBAHUE OUIIETOB M TOCTUHUII.

! KprLlG‘OM BBIACJICH MaTepHrall, KOTOpLIﬁ HE SIBJISICTCS 00S3aTEILHBIM IpU U3Yy4YCHHUU U HE BXOAUT B COACPIKAHNEC
HpOMe)KyTO‘lHOﬁ WJIA UTONOBOM aTTeCTaly 1o NpeaMeTy.



['ocynapcTBeHHbIE BJEKTPOHHBbIE CEepBUCH W yciuyrd. ConuaibHble CETH —
OpraHu3anus KOJJICKTUBHOTO B3aMMOJICHCTBHS M OOMeHa MaHHBIMH. CETeBOM ATHKET:
npaBuwia TOBEACHHS B KuOeprpocTpancTBe. [IpoOrema MOAIMHHOCTH MOJIYYEHHOU
uHopMainmu. OTKpBIThIE 00pa30BaTEIbHBIE PECYPCHI.

TexHoreHHBIE ¥ OSKOHOMHUYECKHE YIPO3bl, CBS3aHHBIE C HCIOJIb30BAaHUEM
MH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX ~ TeXHOJorui. OOmmue mpoOieMbl  3aluThI
uHdopmaruu U uHPOpManmoHHOW Oe3omacHocTH. CpepcTBa 3amUThl WHGOPMAIUH
B KOMIIbIOTEPAX, KOMIBIOTEPHBIX CETAX W aBTOMATHU3UPOBAHHBIX MH(GOPMAIIMOHHBIX
cuctemax. [IpaBoBoe obecrneueHre WHOOPMAIMOHHOW O€30MACHOCTU. DIEeKMPOHHAS
yugposas noonucs, cepmuhuyuposantsvle camsl U OOKYMeHMmyl.

[IpenoTBparieHne HECAHKITMOHUPOBAHHOTO JOCTYTA K JIMYHON KOH(PUACHITNATBHON
uHbOpMAITH, XPAHSIIICHCS Ha MTEPCOHAILHOM KOMIBIOTEPE, MOOMIHHBIX YCTPOUCTBAX.
BpenonocHoe mporpaMmHoe obecrieueHre U CrocoObl 60psObl ¢ HUM. AHTUBHPYCHBIC
nporpammbl. OpraHuzanus JHYHOTO apxuBa uH@opMmaimu. Pe3epBHOE KONMpOBaHUE.
[TaponpHas 3ammuTa apxusa.

[MudpoBanne naHHBIX. CUMMETpPHYHBICE W HecHMMeTpuuHbie MmH@pEL. [Indpser
npocroil 3amensl. [ludp Lezapsa. lupp Buxenepa. Anropurm mudpoanus RSA.
Cmezeanoepadhus.

Teopernueckue 0CHOBbI HHPOPMATHKHU

Wndopmanus, nanHele ¥ 3HaHUA. HpopManmumoHHbBIE MpoLecchl B TMPUPO/E,
TEXHHUKE U OOIIECTBE.

HemnpepbiBHBIE ¥ JUCKpETHBIE BEJIMYMHBI U curHaibl. HeoOxoaumocThb
JTUCKpeTH3aluu nH(popMaliu, npeHasHauYeHHOM JIJIs XpaHeHUs, TIepeadun U 00paboTKU
B IU(POBBIX CUCTEMAX.

JIBomyHOE KOAMpOBaHHUE. PaBHOMEpHBIE 1 HEPAaBHOMEPHBIE KOJBI. JleKkoaupoBaHue
COOOIICHMI, 3alMCaHHBIX C IIOMOILBI0 HEPAaBHOMEPHBIX KOAOB. YcioBue PaHo.
[ToctpoeHne OJHO3HAYHO  JEKOJUPYEMBIX  KOJOB  C  IIOMOLIBIO  JEpeBa.
I'pagh An.A. Mapkosa. Enununibl u3mepeHust konuuecta uHpopManuu. As(aBUTHBIHI
MOJIXO0J1 K OLIEHKE KOJIMYecTBa HH(popMaIuu.

Cuctrembl cuucnenus. Pa3épHyTas 3amuch 1LeIbIX U APOOHBIX  YHCEl
B TMO3ULUOHHON cucTemMe cuucieHusa. CBoicTBa NO3UMIMOHHOM 3amUCU  YHCIA:
KOJIMYECTBO LU(}p B 3amKCH, NMPU3HAK AECIMMOCTA YHUCJIA HA OCHOBAaHUE CHUCTEMBI
CUMCIICHHs. AJTOPUTM IMEpPEeBOAA ILEJIOro 4uciaa M3 P-MYHONW CUCTEMBI CUHCIEHUS
B JIECATHUYHYIO. AJTOPUTM IMEpeBOoJa KOHEUYHOM P-u4yHOl ApoOuM B AECATUUYHYIO.
ANropuT™M nepeBoja LEJIOro YHUCia M3 JECATUYHOM CHCTEMbI CUMCiIeHUs B P-uunyro.
[lepeBon koHEUHOW JaecsATUYHOM Apobu B P-uunyro. J[BouuHas, BocbMepuUYHas H
HIECTHAAIATEPUYHAST CHCTEMbl CUMCIEHHUSA, CBS3b MEXJIYy HUMU. ApupMeTHdYecKue
ofepaluy B MO3UIIMOHHBIX CUCTEMAX CUUCIECHUS. 1pouyHas ypasHo8euleHHas cucmema
cuucnenus. [[eouuHo-0ecaimuunas cucmema C4ucieHus.

Komuposanne texcroB. Koguposka ASCII. OgnoOaliTHbie koaupoBku. CTaHmapT
UNICODE. Komuposka UTF-8. Onpenencuue napopmMarimoHHOT0 00bEMa TEKCTOBBIX
COOOILIEHUH.



Komuposanne uzoOpaxkenuii. OneHka MHGOPMAIIMOHHOTO 00bEMa TrpaduuecKux
JAHHBIX MPY 33/IaHHBIX pa3pelIeHU U rIyOuHe KoJIMpoBaHusl 1iBeTa. [[BeToBbIe MOACIIH.
BekTopHnoe koaupoBanue. ®@opmatbl rpaduueckux (PaitnoB. TpéxmepHas rpaduka.
®pakTanbHas rpaduka.

KonupoBanue 3Byka. OnieHka HHPOPMAIIMOHHOTO OOBEMA 3BYKOBBIX JIAHHBIX
P 33JaHHBIX YACTOTE JUCKPETU3ALNU U PA3PSATHOCTA KOAUPOBAHUSL.

Anrebpa gmoruku. Ilonstue BbIckaspiBaHHs. BbIcKa3biBaTeNbHBIE  (POPMBI
(mpemukatel). KBaHTOpHI CyIIeCTBOBAHMS M BCEOOIITHOCTH.

Jlornyeckue omepamuu. TaOmuipl UCTUHHOCTH. Jlormdyeckue BBIPAKCHHUS.
Jlornyeckue ToxaecTBa. J[0Ka3aTeIbCTBO JTOTMUECKHX TOXKIECTB C IMOMOIIBIO TaOIHUIL
VCTUHHOCTHU. JIornyeckue onepanyu 1 onepaluny HaJl MHOKECTBAMM.

3akoHBl anreOphl JIOTMKW. OKBUBAJEHTHBIE MPEOOpa3oBaHUs JIOTUYECKHUX
BbIpakeHui. Jlornueckre ypaBHEHUS U CUCTEMbI YPaBHEHUM.

Jlornyeckue QyHKIMU. 3aBUCUMOCTh KOJUYECTBA BO3MOXKHBIX JIOTUYECKHUX
GbyHKIUN OT KOJIMYECTBA apryMeHTOB. [1oyiHbIe CUCTEMBI IOTHUECKUX (DYHKIIUM.

Kanonuueckue ¢opmbl Jorudeckux BbipakeHUH. COBEpIIICHHBIC TU3BIOHKTUBHbBIC
U KOHBIOHKTUBHBIE HOpPMajbHbIe (OPMBI, AJTOPUTMBI UX TMOCTPOEHHUS IO TabJHUIle
MCTUHHOCTH.

Jlormueckue 3neMEHTBI B cOocTaBe Kommblotepa. Tpurrep. Cymmarop.
Mmuoropa3spsanaeii - cymmarop. I[loctpoeHne cxeM Ha  JIOTHUYECKHX — 3JIEMEHTax
0 33JaHHOMY JIOTUYECKOMY BBIPOKEHHUIO. 3alUCh JIOTMYECKOTO  BBIPAKEHUS
0 JIOTUYECKOM cxeMe. Mukpocxemul U mexHo102us ux npouseo0Ccmaad.

[IpencraBineHne LENbIX YACEIT B TAMITH KOMIbIOTEpa. OrpaHUYEHHOCTh JUara3oHa
yucesl IPU OTPAHUMYEHHMM KOJM4YecTBa pas3psanoB. llepenonHeHune paspsaHON CETKH.
be33HakoBbIe M 3HAKOBBIC JAaHHBIC. 3HAKOBBIM OWUT. [[BOMYHBIM MOMOJHHUTEIHHBIA KO
OTPULIATENBHBIX YUCET.

[lobutoBbie  norumdeckue omnepauuu. Jlormueckuid, apupmeTuyeckui U
nuknaeckuit capury. llndpoBanue ¢ moMOIIBI0 MOOGUTOBOM ONEpallUK «MCKITFOYAIOIIIEe
NJIIN».

[IpencraBneHre BEIIECTBEHHBIX YMCENI B MaMiITH KOMIIBIOTEpA. 3HAUAIIAs 4YacTh
U TOpANOK 4YHucia. Jluama3oH 3HA4YeHWW BEMIECTBEHHBIX uuced. [IpoGmembr
XPAHEHUSI BELIECTBEHHBIX YHMCEJI, CBA3aHHBIC C OTPAHUMYEHHUEM KOJHUYECTBA Pa3psIO0B.
BrimoniHeHre omepanuii ¢ BENIECTBEHHBIMH ~ YHCJIAMH, HAKOIUICHHE  OIIHUOOK
IIPY BBIYKUCIICHUSIX.

AJITOPUTMBI M IPOTPAMMHPOBAaHHE

OnpeneneHue BO3MOXKHBIX PE3YJIbTATOB pPabOThl MPOCTEUIIHUX AJITOPUTMOB
yIPaBJICHUS UCTIOJIHUTEISIMU U BBIYUCIUTENbHBIX aNropuTMOB. Onpe/iesieHre NCXO0IHbIX
JaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET 1aTh TpeOyeMbIi pe3yJbTar.

Otanbl pemieHus 3aJad  Ha KommbloTepe. MHCTpyMmMeHTanbHBIE CpeacTBa:
TPAHCIIATOP, OTIATUHUK, NPOPUIMPOBIIMK. KOMIWIALMSA U UHTEPOPETALMS IPOTrpaMM.
BupryaibHble MallluHBI.



WNurerpupoBannas  cpema  pa3paboTku.  MeTonbl  OTJIaAKM — MPOTpPaMM.
Hcnonb3oBanue TpacCUpOBOYHBIX Tabmui. Otnagounblii  BeiBoa. [lomarosoe
BBITIOJIHEHUE TTporpamMmbl. Touku octaHoBa. [IpocMoTp 3HaUeHMI TIEpEeMEHHBIX.

S3pik  mporpammupoBanus  (Python, Java, C++, C#). Tunel [gaHHBIX:
LEJIOYUCIICHHBIC, BEIIECTBEHHbIE, CHUMBOJIbHBIC, Jorudyeckue. BerBinenusa. CroxHbie
ycinoBusa. Lluknel ¢ ycnoBuem. Iuxnsl mo mnepemeHHo#l. B3ammozamensiemocTb
pa3IMYHBIX BUAOB IIUKI0B. MHBapuaHT nukia. CocTaBlieHHE IUKIIA C UCIIOJIb30BAaHUEM
3apaHee OnpeneEHHOTO MHBapUaHTa IIUKJIa.

JlokymentupoBanue mporpamm. Hcnonbs3oBaHnue komMmeHTapueB. I[loaroroska
OMHCaHUS TPOrPAMMbI U MHCTPYKIIMH JJIs TTOJIb30BaTEIIS.

AnropuTmMbl  00paOOTKM HATYpaJIbHBIX YHCEJ, 3alMCAHHBIX B TO3UIIMOHHBIX
CHUCTEMaxX CUHUCJIEHUS: pa30ueHue 3amucu 4Yucjia Ha  OTAeNbHbIe  LUpHI,
HAaXOXXJEHUE CYMMbl M TpOM3BEACHUS LU(Dp, HAXOXKACHHE MaKCUMaIbHOU
(MUHUMAJIBHOW ) TG PHI.

Haxoxxnenue Bcex MpOCThIX 4HMCeN B 3aJaHHOM aAuamna3oHe. [IpencraBienue
yyclia B BUJE HaboOpa MPOCTBIX COMHOXHUTENEH. AJNroput™M OBICTPOrO BO3BEIACHUS
B CTETCHb.

OOpaboTka JaHHBIX, XpaHsamuxcs B dainax. TekcroBele W JIBOMYHbBIC
daiinel. daitioBele TIepeMeHHbIe ((aiimoBele ykazarenu). Urenue u3 (aitma. 3anuch
B aii.

Pa3buenune 3amaun Ha nonzazauyu. llognmporpammsl (Tipouenypsl U (YHKLIHH).
Pexypcusi. PekypcuBHbie 00bekThI ((hpakTainsl). PekypcuBHbie npoueaypbl U QyHKIIHH.
Hcnonb3oBaHue cTeKa Jisi OpraHu3aliy PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBanne  craHgapTHOM  OMOIMOTEKM  fA3bIKA  [POTrpaMMUPOBAHUS.
[Monkmtouenre OUOTMOTEK MOANPOTPAMM CTOPOHHMX MpoU3BOAUTENEeH. MoaynbHbIN
MPUHIIUAI TOCTPOEHUS MPOTPaAMM.

Uucnennsie Metonpl. TouHoe W NpUOMDKEHHOE peEIIeHUs 3anadu. YuclIeHHbIC
METOJIbl pEUICHUs ypaBHEHWI: MeToJl mnepedopa, METOJ TOJIOBHHHOTO JIEJICHUSI.
[TpubmmxEHHOE BRIUUCIICHHE JITTMH KPUBBIX. Beranciienue miomazaeit Gpuryp ¢ moMonibko
YHCJICHHBIX METO/IOB (METO/JI MPSMOYTOJILHUKOB, MeTO/1 Tpaneuuit). [louck makcumyma
(MuHMMYMA) PYHKIIMM OJTHOM MEPEMEHHON METOI0M MOJIOBUHHOTO JCJICHHUS.

O6paboTka  CHUMBOJIbHBIX  JIaHHBIX.  BcTpoeHHble  (YHKIMM  s3bIKa
IpPOrpaMMHUpPOBaHUS NI OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJTOpUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA TMOSBJICHUNA CHMBOJA B CTpOKE, pa3OueHue
CTPOKH Ha CJIOBA IO MPOOEIbHBIM CUMBOJIAM, ITOUCK MOACTPOKU BHYTPU JAHHOU CTPOKH,
3aMeHa HalJEHHOW MOJACTPOKU Ha APYTYIO CTPOKY. ['eHepaiusi BceX CIOB B HEKOTOPOM
andaBuTe, yIOBICTBOPSAIOMIMX 3aJaHHBIM orpaHuueHusM. [IpeoOpa3zoBaHue uwucina
B CUMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBsl W TOCJIEAOBATEIBHOCTH  4uceld. Bbluuciaenume  000OHIEHHBIX
XapaKTEPUCTHUK AJIIEMEHTOB MAacCUBa WJIM YHCIOBOM MOCIENOBATENHHOCTUA (CYMMBI,



MPOU3BEICHUS, CPEIHEr0 apu(PpMETUUYECKOT0, MHUHHUMAJIBHOTO M MaKCHMAaJIbHOTO
AJIEMEHTOB, KOJHWYECTBa DJIEMEHTOB, VAOBJICTBOPSIONINX 3aJaHHOMY YCIIOBHUIO).
JIMHEeNHBIN NOMCK 3aJIJaHHOTO 3HAUCHHUS B MACCHUBE.

CopTupoBKa OJHOMEpPHOTro MaccuBa. I[IpocTeie METOJbI COPTUPOBKHU (METOA
y3bIpbKa, METOJ BBIOOpA, COpTUpPOBKA BcTaBKaMu). COpTUPOBKA CIMsIHUEM. beicTpas
coptupoBka maccuBa (anroput™ QuickSort). JIBOMYHBI TOMCK B OTCOPTUPOBAHHOM
MacCHBe.

JIByMepHbIe MacCUBBI (MaTpHIibl). AJITOPUTMBI 00paOOTKU JTBYMEPHBIX MAacCHBOB:
3aIl0JIHEHHUE ABYMEPHOI0 YMCIOBOIO MAaCCHBA M0 3aJaHHBIM ITpaBUIaM, IMOUCK JIEMEHTA
B JIBYMEPHOM MAacCHBE, BBIYHCJIEHHE MaKCUMyMa (MHHHMYMa) U CYMMBI 3JIEMEHTOB
JBYMEPHOTO MAacCHUBa, IIEPECTaHOBKAa CTPOK MW CTOJOIOB JIBYMEPHOTO MacCHBA.
Paspabomka npoepamm 0ns pewsenusi npocmvix 3a0ad ananusa Oanuwvix (owucmka
OAHHBIX, KIACCUDUKAYUSL, AHATIU3 OMKIIOHEHUIL).

HNudopManmoHHbIe TEXHOJIOTHH

TexkcroBblli mponeccop. PenakrupoBanne u ¢opmatupoBanue. Ilpoepka
op¢orpadpuu u rpammaTiku. CpeicTBa IOMCKA U aBTO3aMEHBI B TEKCTOBOM MPOILIECCOPE.
Hcnonp3oBanue crwieil. CTpyKTypUpOBaHHBIE TEKCTOBbIE JIOKYMEHTBL. (CHOCKH,
ornasieHue. KomnekTuBHas pabora ¢ JOKyMEHTaMu. MIHCTpyMEHTHI pereH3upoBaHus
B TEKCTOBBIX IHporeccopax. ObOmaunble cepBuchl. JlemoBas mnepenucka. Pedepar.
[IpaBuna IUTHUPOBAHUS HMCTOYHUKOB M oOQopmieHUst OubInorpaguueckux CChUIOK.
OdopmieHue cnucka JIUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TEKCTA.
TexHuueckue cpeacTBa BBoJa Tekcra. Crienuanu3upoBaHHbIE CPEICTBA PEAAKTUPOBAHUS
MaTEeMaTU4YECKUX TEKCTOB.

Anamu3 naHHbIX. OCHOBHBIE 3aJaud aHaIW3a JAaHHBIX: IIPOTHO3UPOBAHMUE,
KJaccudukanus, Kiactepusalus, aHaliu3 oTkIoHeHuH. [locienoBaTelbHOCTh pelIeHUs
3aJla4y aHaJin3a JaHHBIX: COOp MEPBUYHBIX TaHHBIX, OUMCTKA U OLICHKA KaYECTBA JIaHHBIX,
BbIOOp W/WIIM MOCTPOEHUE MOJIENH, NPeoOpa3oBaHue JaHHBIX, BU3yalu3alus JaHHBIX,
UHTEpIIpeTalus pe3ynbTaToB. I[IporpammHbIE CpEeACTBA M MHTEPHET-CEPBUCHI
U1 0OpabOTKM W TPEACTaBICHUS JTaHHBIX. bosbiue gaHHblie. MammHHOE OOydeHHE.
Humennexmyanohviti anaiusz OaGHHbIX.

AHanu3 TaHHBIX C TOMOILBIO AIEKTPOHHBIX Ta0IuI. Beluncienne cyMMebl, CpeHETro
apumMeTnyeckoro, HauOONIbIIEro (HAUMEHBIIET0) 3HAYEHMsI Auana3oHa. BelumnciieHue
korhduiMeHTa Koppensuud ABYX psoB  AaHHbIX. [locTpoeHue cTonOYaThHIX,
JMHENYaThIX U KpYroBbix nuarpamm. [loctpoenue rpadukos pynkumii. [londop nunun
TPEH/1a, peLIeHUE 3a1a4 IIPOrHO3UPOBAHUS.

UYuclieHHOE pelieHue ypaBHEHUH ¢ TOMOIIBIO oAdopa napameTpa. OnTuMu3anus
KaK [IOMCK HaWIydlllero pelieHus B 3aJaHHbIX ycinoBusix. lleneBas QyHkims,
orpanuveHus. JlokanbHble U TI00aTbHBII MUHHUMYMBI 1eleBOM (QyHKIuu. PemeHue
3aJla4 ONTUMM3ALUHU C TTOMOUIBIO SJIEKTPOHHBIX TaOIUL.



11 KUIIACC

Teopernvyeckue 0CHOBbI HHPOPMATUKH

Teopernyeckne TOAXOIbI K OIEHKE KoJW4YecTBa HH(OpMaANUU. 3aKOH
apnmutuBHocTd  uHpopmarmu. Dopmyna Xaptiau. HMadbopmanuss U BEpOSTHOCTD.
®opmyia IllenHoHa.

Anroputmbl cxxatust 1aHHbIX. Anroput™m RLE. Anroputm Xaddmana. Anroputm
LZW. ANropuT™bl C:KaTusi JAHHBIX C MOTEPSIMU. Y MEHbIIIEHUE TIIyOUHBI KOJAUPOBAHUS
nBeta. OCHOBHBIE Hjen aaroputMoB cxkatust JPEG, MP3.

Ckopocte  mepenayu JTAHHBIX. 3aBUCUMOCTh BPEMEHHU nepenayu
OT MH(POPMALIMOHHOTO 00BEMA NAaHHBIX M XapaKTEpPUCTUK KaHala CBs3u. [IpuuuHb
BO3HMKHOBEHUSI OIIMOOK MpH nepenaue qaHHbIX. Koapl, mo3Bosisonme 0OHapyK1UBaTh U
UCIIPABIIATh OIMIMOKHM, BO3HUKAIOIIME TP Tepeaade JAaHHbIX. PaccTrosinue XsMMmuHra.
KoaupoBanue ¢ mopropenuem 6utoB. Kojasl XsoMMuHra.

Cucrembl. KoMnoHeHThI cucteMbl U uX B3aumozeiicTBue. CucTeMHBIN 3 EKT.
VYnpasnenue kak uHGoOpMaImoHHbI nporecc. OOpaTHast CBs3b.

Mopnenn u wmognenupoBanue. llenp momenupoBanus. COOTBETCTBHE MOJEIU
MOJIETUPYEMOMY OOBEKTY WM MpoLeccy, Leau MozenupoBaHus. Dopmanusaius
MPUKIAJHBIX 3a]1a4.

[IpencraBneHue pe3yiabTaTOB MOJICTUPOBAHUS B BUJE, YIOOHOM JJisi BOCHIPUSTHUS
yenoBekoM. ['paduueckoe npecraBieHne JaHHBIX (CXEMBbl, TaOJIUIIbI, TpaduKn).

I'padsl. OcHoBHBIE TOHATHUS. Bunbl rpadoB. Onucanue rpadoB ¢ HOMOUIBIO MaTPHII
CMEXXHOCTH, BECOBBIX MaTpHII, CIIUCKOB CMEKHOCTH. PellieHne anropuTMUYECKUX 3a1a4,
CBSI3aHHBIX C aHAIM30M rpadoB (MOCTPOEHUE ONTUMAIBHOTO MYTH MEXIY BEPIIMHAMU
rpada, oOmpeleseHUWE  KOJMYECTBA  PA3JIMUHBIX MyTeHd  MEXAy  BEpIIMHAMU
OPHUEHTHUPOBAHHOTO AMKINYECKOTO rpada).

JlepeBbst. bunapnoe naepeBo. JlepeBbs mouncka. CmocoObl 00Xxoma JepeBa.
[IpencraBnenve apudmeTHUeCKUX BEIPAKCHHUH B BUJIE AepeBa. [[uCKpeTHBIE UTPHI IBYX
UTPOKOB ¢ nosiHoW nHpopmanuei. [loctpoenue nepepa nepedbopa BapuaHTOB, ONUCAHUE
CTpaTeTUU WUTPbl B TAONMUYHON ¢opMe. BBIMTPHINIHBIE W TPOUTPHIITHBIC TTO3HIIHH.
BoIUrpeiiiabie CTpaTeruu.

CpenctBa UCKycCTBEHHOro uHTeUiekTa. (CepBHCHI MalIMHHOIO —IEpeBOAA
W pacrno3HaBaHus yCTHOW peun. KorHuTuBHBIE cepBUCH. MneHTudukamus U MOUCK
n300pakeHuid, pacmo3HaBanue nuil. CamooOydaromnuecsi cUcTeMbl. VICKycCTBEeHHBIN
WHTEJUIEKT B KOMIIBIOTEPHBIX Urpax. lcronb30BaHUE METOJIOB HUCKYCCTBEHHOI'O
UMHTEJUIEKTa B oOydarmux cucreMmax. lcrmonb30BaHHE METONOB HMCKYCCTBEHHOTO
UHTEIUIEKTa B  poOotorexHuke. MurtepHer Bemed. IlepcrieKTuBBI  pa3BUTHS
KOMITbIOTEPHBIX UHTEJUIEKTYyaIbHBIX cucTeM. HelipoHHbIE ceTu.

AJITOPUTMBI ¥ IPOTPAMMHPOBAHNE
Qopmann3zauus NOHATUS anroputMma. MammHa ThlOopuHra kKak yHUBEpCajbHAs
MoJiesb Berunuciennil. Tesuc Yépua—Twropunra. Mawuna [locma. Hopmanvnvie



aneopupmer Maprosa. Aneopummuuecku Hepaspewiumvlie 3aoauu. 3aoaua ocmauosa.
Hegozmooicnocmv asmomamuueckoii omiaoku npocpamm.

OneHka cloXKHOCTH BbluKclieHu. BpeMst paboThl U 00bEM HCIIONB3yEMOM MaMSITH,
UX 3aBUCUMOCTH OT pa3Mepa UCXOJHBIX NTaHHbIX. OlleHKa aCUMITOTUYECKOU CI0KHOCTU
QITOPUTMOB. AJITOPUTMBI TOJUHOMHUAIBHON CiOXKHOCTH. [lepebopHbIE alrOpUTMBI.
[Tpumepbl pa3IMYHBIX aNTOPUTMOB PEIICHUS OJTHOM 3a7auu, KOTOPbIE UMEIOT PAa3IMYHYIO
CJI0KHOCTb.

[Touck mpocThIX YKMCEN B 33JJaHHOM JHana3oHe ¢ MOMOIIbI0 alrOpUTMa «PEUIeTo
OparocheHay.

MHuoropa3psiHbIe elble YUClia, 3a1a4 JUTMHHON apu(METHKH.

CrnoBapu (accouMaTUBHBIE MacCUBBI, 0TOOpa)keHus). Xoul-rabnuibl. [loctpoenue
a(aBUTHO-YACTOTHOIO CJIOBApS AJIsl 3aIaHHOTO TEKCTA.

Ananuz mexcma na ecmecmeeHHOM A3biKe. Buvloenenue nocnedosamenvrHocmeti
no wabnony. PezynapHule svipadicenus. Yacmomuulli ananus.

Crexu. AHanu3 MNPaBWIBHOCTH CKOOOYHOTO  BBIPOKEHHUsA.  BbIuncieHue
apu(PMETUUECKOr0 BBIPAXKEHUS, 3alIMCAHHOTO B MOCT(HUKCHOU (popMe.

Ouepenu. Mcnonp3oBanue ouepean il BPEMEHHOTO XPaHEHUS JAHHBIX.

Cessaznvle cnucku. Peanuzayus cmeka u ouepeou ¢ nomMowblo C8A3HbIX CRUCKOS.

Anroputmbel  Ha Trpadax. IlocTpoeHHME MUHUMAIBHOTO OCTOBHOTO JepeBa
B3BEIIICHHOI'O CBS3HOTO HEOPUEHTHPOBAHHOTO rpada. O6x00 epaga 6 2enyoOuHy.
Ob6xo0 cpagpa 6  wupuny. KonmuuecTBO ~ pa3nuyHbiX — HOyTed  MEXIY
BEpUIMHAMH OPUEHTUPOBAHHOIO alMKiIuyeckoro rpada. Anroput™m JleHKCTpBIL.
Aneopumm @nouoa—Yopwanna.

JlepeBbst. Peanmmsanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYpP. JIBOMYHBIE
(Ounapubie) gaepeBbs. [locTpoenue nepeBa Ans  3aJaHHOTO  apuU(METHUYECKOTO
BeIpaXeHUs. PexypcuBHBIE anroputMbl o0xoda nepeBa. Mcmonb3oBaHue cTeka U
odepeu s 00Xo/a JaepeBa.

JluHaMu4YecKoe MpOrpaMMHUpPOBAaHUE KAaK METOJ PELICHUs 3a/1ad C COXPaHEHHEM
IPOMEXYTOUHBIX pE3yNbTaTOB. 3aJayd, pellaeMble C IOMOIIBI0 JAUHAMUYECKOTO
IPOrpaMMUPOBAHUS: BBIUYUCICHUE PEKYPCUBHBIX (YHKUWH, MOACYET KOJIMYECTBA
BapUAHTOB, 33Ja4l ONTHUMHU3ALINH.

[Tonsitue 00 OOBEKTHO-OPHUEHTHUPOBAHHOM  MporpaMMupoBaHuu. OOBEKTHI
u kjaccel. CBoWcTBa M METOJBI O0BEKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN aHAIM3.
Pa3paboTtka nmporpaMMm Ha  OCHOBE  OOBEKTHO-OPHUEHTHPOBAHHOTO  IMOJAXOJA.
Wukancynsauus, HacleJoBaHue, TOJIUMOphU3M.

Cpenst  ObicTpolt  pa3paboTku mporpamm. IlpoekTupoBanue wuHTEpdeiica
noJjip3oBatesns. Vcnonb30BaHWE TOTOBBIX YIPaBISEMbIX 3JEMEHTOB JJIi MOCTPOEHUS
uHTEpdeiica.

00630p s13b1KOB TTporpamMmupoBanud. [loHsiTHE 0 MapagurMax MporpaMMHUpPOBAHMS.
U3yuenue 6mopoeo a3vika npocpammuposaHus.



NudopManmoHHbIe TEXHOJIOTHH

Dtamnbl KOMIbIOTEPHO-MAaTEMATUYECKOIO MOJIEIUPOBAHMS: TMOCTAHOBKA 3ajayH,
pa3paboTKa MOJENHU, TECTUPOBAHUE MOJAEIH, KOMIBIOTEPHBIM HSKCIEPUMEHT, aHaIu3
pE3yJIbTATOB MOJAEIUPOBAHUSL.

JluckpeTuzanus npyu MaTeMaTUYECKOM MOJIECIMPOBAHUN HENPEPBIBHBIX MPOIIECCOB.
MopenupoBanue JBUKEHUSL. MopenupoBanue OMOJIOrMYECKUX CUCTEM.
MaremaTnueckue MOJENHN B SKOHOMUKE. BhIYMCINTENbHBIE SKCIIEPUMEHTBI C MOJIEISIMH.

OO6paboTKa pe3yabTaTOB IKCIIEpUMEHTa. MeTo HauMEeHbIINX KBaJipaToB. OleHKa

YHCIIOBBIX MapaMEeTpPOB MOJAEIUPYEMbIX O0OBEKTOB M MpoleccoB. BoccTaHoBieHue
3aBUCUMOCTEMN 10 pe3ybTaTaM 3KCIEPUMEHTA.

BeposTtHocTHbIE MOJENU. Merto el Momnre-Kapio. Nmuranmonnoe
MozenupoBanue. CUCTEMbI MACCOBOTO OOCITYKUBAHHS.

Tabnuunble (persamuoHHbIe) 0a3bl JaHHBIX. Tabnuia — mpeacTaBiIeHUE CBEACHUN
00 ogHOTHHHEIX 0OBekTaX. Iloime, 3amuch. Kimrou Tabmumel. Pabora ¢ roroBoit 6a3oit
JMaHHBIX. 3anoiHeHue Oa3bl JaHHBIX. [lowick, copTUpoBKa U (UIbTpALUsS JTaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampochl € MapamMeTpamu. Beluucisemble Mo
B 3arpocax.

MHuorortabiuyHble 0a3bl AaHHBIX. TUnbl cBs3ed Mexay Tabiuuamu. BHemHui
kitod. [{enocTHOCT 6a3b1 TaHHBIX. 3aTIPOCH K MHOTOTAOIUYIHBIM 0a3aM JTaHHBIX.

Ocnognbie npuHyunsl Hopmanuzayuu 6az oaunvlx. Aswixk ynpaenenus oanuvimu SQL.
Coszoanue npocmulx 3anpocos Ha asvike SQL Ha b100pKY OAHHBIX U3 0OHOU MAOIUYDL.

Hepenayuonnvie 6azvl 0anHvix. IkcnepmHule cucmembl

Nureprer-npuiiokenus. [loHsAaTre 0 cepBepHOM M KIMEHTCKOM 4YacTsaX CauTa.
TexHOIOorus «KIUEHT — CEPBEP», €€ TOCTOMHCTBA U HenocTatku. OCHOBHI si3bika HTML
u kackaaubix Tabmui ctunen (CSS). Cuenapun Ha sa3bike JavaScript. @opmbl Ha BeO-
CTpaHHIIE.

Pa3mernienune Be6-caiiToB. Yciyra XxocTuHra. 3arpyska (aiijioB Ha CaidT.

BBon wu300pakeHuWi C HCMOIB30BAHUEM PA3UYHBIX MHQPPOBBIX YCTPONCTB
(udpoBbIX QoToanmapaToB M MHUKPOCKONOB, BHJIEOKAMEp, CKAHEPOB U JAPYIHX
ycTporicTB). ['paduueckuit penaktop. Paspemenune. Kaapuposanme. Wcnpapnenue
nepcrnekTusbl. ['uctorpamma. Koppekius ypoBHei, koppekius sera. OdeciBeurBaHue
LBETHBIX N300pakeHuil. Petyms. Pabota ¢ obnactsamMu. OuibTpsI.

MHorocnoiinble u3o0paxeHus. TekcToBele ciou. Macka cnos. Kananel.
Coxpanenue BbIIeNeHHON oOmactu. [loaroTroBka wiumtOCTpanmii Juisi BeO-CalTOB.
AHUMUPOBaHHBIE N300pAKEHUS.

Bektopnas  rpaduka. Ilpumutuel. M3MeHeHwe  mopsaka  3JIEMEHTOB.
BripaBHuBanue, pacnpeaenenue. ['pymnmupoBka. Kpubie. ®DopmaTbl BEKTOPHBIX
pucyHkoB. Mcnonb3oBaHue KOHTYpOB. BekTopu3alus pacTpoBbIX U300paKEHHIM.

[IpyHIMOBI TIOCTPOCHUSI U PENAKTUPOBAHUS TPEXMEPHBIX Mozeneil. CeTouHble
Mozenu. Marepuansl. MoienupoBaHre HCTOYHUKOB OcBellleHns. Kamepbl. ATUTUBHbBIE
texHosnoruu (3D-npuntepsl). [loHsITHE O BUPTyalbHON PEATLHOCTH W JOMOJIHEHHOU
pEaIbHOCTH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
HO UH®OPMATHUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIngHOCTHBIE PE3yNIbTaThl OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS
PYKOBOACTBOBATHCS chopMHUpOBaHHOM BHYTPEHHEN TO3ULINEN JINYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpPHEHTAIlM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUM,
COOTBETCTBYIOIIMX  TPAAULMOHHBIM  IEHHOCTSAM  POCCHMCKOIO oO1ecTna,
paclIMpEHUE JKU3HEHHOI'O OINbITa W ONbITa ACATEIBHOCTA B MPOLECCE peaTu3alnuu
CpeACTBaMU  y4€OHOro MpeIMeTa OCHOBHBIX  HANpaBJIEHUW  BOCIHUTATEIIHHOM
JIESITEIIbHOCTH.

1) rpakIaHCKOTro BOCIUTAHMS:

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX IPaB M OOS3aHHOCTEH, YBaKCHHE 3aKOHA
U TIPaBOIMOPSJIKA, COOIIOICHUE OCHOBOIOJATAIONMX HOPM HMH(GOPMAIIMOHHOTO IpaBa
1 nH(pOpMaIMOHHOM 0€30MacHOCTH;

TOTOBHOCTh ~ TPOTHBOCTOSITh  MJICOJIOTHH  JKCTPEMHU3Ma,  HAaIlMOHAJIHM3MA,
kceHo(poOMHM,  JAUCKPUMHHAIIMM  TI0  COIMAJIbHBIM,  PEJIMTHO3HBIM,  PAacOBBIM,
HAIIMOHAJILHBIM MIPU3HAKAM B BUPTYaJIbHOM IMPOCTPAHCTBE;

2) NIATPHOTHYECKOT0 BOCITUTAHMA:

[IEHHOCTHOE OTHOIIEHUE K HMCTOPUYECKOMY HACIEINio, AOCTIKeHHsIM Poccun
B HayKe, MCKYCCTBE, TEXHOJIOTHSX, NMOHHMaHHE 3HAueHUS MH()OPMATUKH KaK HAyKH
B )KM3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:
c(OPMHPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS, JTHUYECKOrO  IOBEJCHUS;
CHOCOOHOCTh OLEHMBATh CUTYalUIO U MPUHUMATh OCO3HAHHBIE PEILICHMUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B CETH
NHurepHer;

4) 3¢TeTHYECKOr0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETHKY HAYYHOI'O M TEXHUYECKOTO
TBOPYECTBA,;

CIOCOOHOCTh BOCIIPHHHMMATH pa3IHYHbIE BHIbI HCKYCCTB4, B TOM YHCIIE
OCHOBAHHOTO Ha MCIIOJIb30BaHUH HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3nyecKoro BOCIIMTAHMA:

c(hOpMUPOBAHHOCTh 3J0POBOrO0 U 0Oe30MmacHoro odpasa >KU3HU, OTBETCTBEHHOTO
OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM YHCJIE€ 3a CUET COOIOJEHUS TpeOOBaHUM
0e30MmacHON DJKCIUTyaTallil CPEICTB HMH(POPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJIOTH;



6) TPyA0BOr0 BOCTIMTAHMA:

TOTOBHOCTh K aKTUBHOM JIEATEJIBHOCTH TEXHOJOTMYECKOM U  COLMAJIbHOU
HaIpaBJIE€HHOCTH, CHOCOOHOCTh WHULMUPOBATH, IIJIAHUPOBaTbH U CaMOCTOSITEIIBHO
BBITOJIHATH TaKyIO JESTEbHOCTb;

uHTEpec K  cepaM  MOpoPecCHOHANBHOM  JIEATENbHOCTH,  CBA3aHHBIM
¢ uH(pOPMATUKOH, MPOrpaMMUPOBAHMEM U HH(OPMALMOHHBIMU TEXHOJOTHUSIMH,
OCHOBAaHHBIMH Ha JIOCTHKEHUSX HAyKd HMHPOPMATHKH ¢ HAYyYHO-TEXHHYECKOTO
nporpecca, yMEHUE COBEpIIaTh OCO3HaHHBIM  BbIOOp Oyaymeidl  mnpodeccun
U peajn30BbIBaTh COOCTBEHHBIC KU3HECHHBIE TIJIaHbL;

TOTOBHOCTbh U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BAHUIO HA MPOTSHKEHUU
BCEM KHU3HU,

7) IKOJOTHY€CKOT0 BOCIIMTAHMS

0CO3HaHHME I100aJTLHOT0 XapaKTepa AIKOJIOTHUSCKUX MPOOJIeM U ITyTel UX penieHus,
B TOM 4YHCIIE C YY4ETOM BO3MOXKHOCTEH HWH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH;

8) HeHHOCTH HAYYHOT0 O3HAHNS:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH, JOCTHIXKEHUSAM HAYyYHO-TEXHUYECKOIO Mporpecca U OOIIECTBEHHOU
NPAKTUKH, 32 CYET MOHUMAHMS POJIU MH(DOPMALMOHHBIX PECYPCOB, HH(DOPMAIIMOHHBIX
IPOLIECCOB M MH(DPOPMALMOHHBIX TEXHOJIOTMI B YCIOBHUSAX LUU(POBOM TpaHChHOpMALIMH
MHOTHUX c(ep )KU3HU COBPEMEHHOI'0 00IIECTBA;

OCO3HaHUE LEHHOCTM HAy4YHOW JI€ATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH
IPOEKTHYIO U UCCIEA0BATENbCKYIO ACSITEIbHOCTh MHANBUYAJIBHO U B IPYIIIIE.

9) sMoIHOHAIbLHBII HHTEJLJIEKT, MpeaAnoararonnit c(hOpMUPOBAHHOCTb:

CaMOPETYJIMPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTH 32 CBOE MOBEJCHUE, CITOCOOHOCTh aIalTUPOBATHC K SMOIIMOHAIBHBIM
U3MEHEHHUSIM U TIPOSIBIIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUM, BKJIOYAIOIICH CTpEMJICHME K JOCTHXKCHHUIO LIEJIH
U yCHEXy, ONTUMHU3M, WHHUIUATUBHOCTh, YMEHUE JIEMCTBOBATb, MCXOJSl M3 CBOMX
BO3MOXKHOCTEH;

SMITATHUH, BKJIIOYAIONIEH CIIOCOOHOCTh ITOHMMATh SMOIMOHAILHOE COCTOSHHE
JIPYTUuX, YYUTBIBAaTh €r0 TMPH OCYIIECTBICHUH KOMMYHHUKAIIUH, CIIOCOOHOCTh
K COUYBCTBHIO U COTIEPEKUBAHMUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHUS
C IPYTUMHU JTIOJIbMH, 3a00TUTHCS, IPOSIBIISATh UHTEPEC U pa3peniaTh KOHPIUKTHI.

METAINIPEAMETHBIE PE3YJbTATDI

B pesynbTate uzydenus nHGOpMATUKU HA YPOBHE CPETHEr0 00IIero 00pa3oBaHUs
y obydarorierocss OyayT chOpMHpPOBAaHEI METANPEIMETHBIE Pe3yJdbTaThl, OTPAKCHHBIC
B YHUBEPCAIBHBIX YUEOHBIX JEUCTBHIX, 8 UMEHHO — MTO3HABATENIbHBIE YHUBEPCATbHbIE



y‘IG6HBIG I[eﬁCTBI/IH, KOMMYHUKATHBHBIC  YHHUBCPCAJIBbHBIC y‘{C6HBI€ HCﬁCTBHH,
PETYIATUBHBIC YHUBCPCAJILHBIC y‘IC6HBI€ ﬂeﬁCTBHH, COBMCECTHAas ACATCIIBHOCTD.

Ilo3HaBaTeibHbIE YHUBEPCAJbHBbIE Y4eOHbIe NeiiCTBHSA
Ba3oBble JJornueckue aeiicTBus:

CaMOCTOSITeJILHO (DOPMYIMPOBATh U aKTyaIM3UPOBATh MPOOIEMy, pacCMaTpUBATh
e€ BCECTOPOHHE;

yCTaHABJIMBaTh CYIIECTBEHHBIH TIPU3HAK WJIM OCHOBAaHHWS JJi1 CpPaBHEHMS,
KjaccuduKanuy U 0000IIEeHHUS;

OTIPEICIATH LIETH JeATEIBbHOCTH, 3a/1aBaTh TapaMeTPhl M KPUTEPUH UX JOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabatbiBaTh IUIAH pelIeHUs TpoOJeMbl C YYE€TOM aHaIu3a HMEIOLIUXCS
MaTePHAbHBIX U HEMATEPUATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCIIBHOCTh, OIICHUBATh COOTBETCTBHE PE3yJbTATOB
IIEJISIM, OIIEHUBATh PUCKH TIOCIICICTBUI ACATEIbHOCTH,

KOOPJMHUPOBATh U BBIMOJHATE PAOOTy B YCIOBHSAX PEaTbHOr0, BUPTYaJbHOTO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX TPOOIEM.

Ba3oBble uccienoBarejbcKue 1eHCTBUS

BJIAJICTh HAaBBIKAMH Y4E€OHO-HCCIIEIOBATEILCKOM M TPOCKTHOM JIEATEIIBHOCTH,
HaBbIKAMU pa3pelieHus: mpoosieM, ClIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIIbHOMY
MOUCKY METOJOB pEUICHUs] MPAKTUYECKUX 3aJlay, MPUMEHEHUIO Pa3JIMYHbIX METOJIOB
MO3HAHUS;

OCYILECTBIISITh PA3JIUYHBIE BUJIbI IEATEIIBHOCTH 10 MOJYYEHUIO HOBOT'O 3HAHMUS, €T0
WHTEPIPETANUU, TPEOOPA30BAHUIO U MPUMEHCHHUIO B PA3JIMYHBIX YYCOHBIX CHUTYAITUSX,
B TOM YHCJI€ TIPU CO3/ITAHNN YIE€OHBIX U COIMATIBHBIX MTPOEKTOB;

dbopMUpOBaTh HAYYHBIH THUN MBIIUICHUS, BJIaJ€Th HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJAMU;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4U B 00PA30BATEIBHOM JIEATEILHOCTH
Y )KM3HEHHBIX CUTYyaIIUX;

BBISIBJISITH IPUYHNHHO-CJIEJACTBEHHBIC CBS3U U aKTyaJIM3UPOBATh 3a/1a4y, BbIJIBUTATh
rUNoTe3y €€ penieHus, HaXOUTh apTyMEHTHI JUIsl JOKA3aTelIbCTBA CBOUX YTBEPKIACHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh TMOJYYEHHBIC B XOJI€ PEIICHUS 3aJaud Pe3yJibTaThl, KPUTUUECKHU
OIICHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

JaBaTh OIEHKY HOBBIM CHUTYalldsM, OIICHUBATh MPUOOPETEHHBIN  OIIBIT,

OCYIIECTBIIATH IIeJICHANPABICHHBIN MOUCK TIEPEHOCA CPECTB U CIIOCOO0B ACUCTBUS
B IIPO(eCCHOHATILHYIO CpPEy;

yMETh TMEPEHOCUTh 3HAHUS B TIO3HABATEIbHYI0O M MPAKTUYECKYIO 0O0JIacTH
KU3ZHEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTelH;



BbIABUT'aATh HOBBIC UJICHU, IIPCAJIaraTb OPUT'MHAJIBHBIC ITOAXO0AbI U PCIICHUA, CTABUTDH
HpO6J’IGMBI 1 3a/1a4y, JOIIYCKAarOIME aJlbTCPHATHBHBLIC PCIICHUA.

Pabora ¢ undopmanueii:

BJIQJICTh HAaBBIKAMHU ITOYyYCHUS HHPOPMAIlMM W3 WCTOYHHUKOB PA3HBIX THIIOB,
CaMOCTOSATEIILHO OCYIIECTBIIATh TMOWUCK, aHAJIU3, CHCTEMATHU3AIluI0 W WHTEPIPETAIIHUIO
nHGOPMAITIH Pa3IMIHBIX BUIOB U ()OPM MPEICTABICHUS;

co37aBaTh TEKCTHI B PA3NMHYHBIX (popmaTax ¢ y4ETOM Ha3zHA4YeHHUS WHGOOPMAIHH
1 IICJICBOM ayIMTOPHH, BEIOMpAs ONTUMATILHYIO (POPMY IPEICTABICHUS U BU3YaTH3allHH;

OIICHUBATh JIOCTOBEPHOCTh, JICTUTHMHOCTh HH(MOpPMAIUH, €€ COOTBETCTBHE
MIPaBOBBIM U MOPaJIbHO-3THUYECKUM HOPMaM;

UCIIOJIb30BaTh CpeACTBA WMH()OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
B pEHIEHUWM KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX HW  OpPraHM3allMOHHBIX 3aJla4y
c coOmoaeHueM TpeOOBaHUM HSProHOMHUKH, TEXHUKU O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHus, TMPaBOBbIX M OATUYECKHX HOPM, HOPM HWHGOPMAIIMOHHON
0e30MacHOCTH;

BJIa/ICTh HABBIKAMHU PACIIO3HABAHMS W 3aIIWTHI WHGOpMAK, WHHOPMAITMOHHON
0€30IMacHOCTH JIMYHOCTH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC ICHCTBUA
OO0uenne:

OCYUIECTBISATh KOMMYHHUKAILIUU BO BCeX cepax KU3HU;

pacmo3HaBaTh  HeBepOajbHbIE CPEACTBA  OOIICHUS, TMOHUMAaTh 3HAYCHUE
CONMAJIbHBIX 3HAKOB, PACIIO3HABATH IMPCAIIOCHIIIKA KOH(l)J'II/IKTHBIX CI/ITyaI_[I/Iﬁ U CMATYATH
KOH(JIUKTBHI;

BJIaACTH pas3sINIHbIMHA criocooamu O6I].[€HI/I$I n B33HMOI[CI>1CTBH$I,
apryMEHTHPOBAHHO BECTH JHAJIOT, YMETh CMTYaTh KOH(DIUKTHBIC CUTYAIIHH;

pa3BépHYTO N JIOTUYHO H3JIaraTb CBOIO TOYKY 3PCHHU:A C UCIIOJIb30BAHUCM SA3BIKOBBIX
CPEICTB.

CoBMecTHAsS 1eSITEJIbHOCTD:

NOHUMAaTh M HCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM W HWHIWBHUAYaJbHOU
paboThI;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUHN C yUETOM OOIIMX UHTEPECOB
Y BO3MOKHOCTEW KayKJI0TO WiIeHa KOJUIEKTHBA;

MPUHUMATDH LEJIM COBMECTHOM JIESITEIbHOCTH, OPTraHU30BBIBATh U KOOPJAMHUPOBATH
JEUCTBUSA 10 UX JOCTHKEHUIO: COCTABIATH IJIAH JEUCTBUM, PACTIPEICIATh POIU C YUETOM
MHEHHI YYaCTHUKOB, 00CYK/JIaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIAJa U KaXKJIOIO YYaCTHMKAa KOMaH]Ibl B OOIIUIA
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPHSIM;

nmpeaaraTb  HOBBIE IIPOEKTHI, OLEHWBAaTh MIAEU C I[O3MLUUU HOBU3HBI,
OPUT'MHAIBHOCTH, NPAKTUYECKON 3HAYMMOCTH;



OCYHICCTBJIATH ITO3UTHUBHOC CTPATCITHUUCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYyalHAX,
IIPOABIIATE TBOPUCCTBO U B006pa)K€HI/Ie, OBITH HNHHUIIUATUBHBIM.

PerynsiTuBHble yHUBeEpPCaJibHbIC yYeOHbIC IeHCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYIIECTBIISITh  TTO3HABATEIBHYIO JIEATENbHOCTh, BBISIBISATH
npoOiemMbl, CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIC 3a/adM B 00pa3oBaTEIbLHOMN
JEATENIbHOCTU U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOATENFHO COCTAaBIISATh IUJIAH PEHICHUs MPOOJIEMbI ¢ yU4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOYTCHUI;

JIaBaTh OLICHKY HOBBIM CHUTYaIIUSIM;

pacuupsATh paMK{ Y4€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUH;

JenaTh OCO3HAHHBIA BHIOOpP, AapryMEHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pelIeHuUE;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (DOPMUPOBAHHIO W TPOSIBICHUIO MIUPOKOW SPYIUIIUU B PA3HBIX
0o0nacTsX 3HAHUM, MOCTOSHHO TIOBBIIIATh CBOM 0Opa30BAaTENbHBIA M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTyal[UsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBHE PE3YyJIbTATOB LIEJISAM;

BJIAJIETh HABBIKAMH IO3HABATEIbHOU pe(ieKcHMM KaK OCO3HAHMsI COBEPIAEMBIX
JNEHUCTBUM U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, UCIOJIb30BATh
npuémbl peIeKCUu IS OLIEHKH CUTYallld, BEIOOpa BEPHOIO PELLICHUS;

OLICHHMBAaTh PHUCKUM U CBOEBPEMEHHO IPUHUMATh pPEIICHHUS 10 HX CHUXXEHHUIO;

IPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPY aHATIU3E PE3YIbTATOB JIEATEIBHOCTH.

IpunsiTus ceds U APpyrux:
OpUHUMATh ce0s, TOHUMAasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;
IIPUHUMATH MOTHUBBI M ApTYMEHTBI APYTUX ITPH AaHAIIA3€E PE3YIIbTATOB IEATEIbHOCTH;
NpU3HABaTh CBOE MPABO U MPABO APYIHX HA OLIUOKY;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MMO3ULIUHU IPYTOro YeJoBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

B npornecce uzyuenus kypca nnopmatuku yrayonéanoro ypoas B 10 kiacce
oOyJaromuMucs OyIyT TOCTUTHYTHI CIISAYIOIIHE TPeIMETHBIC pe3yIbTaThI:

BJIQJICHHEC MPEIACTABICHUSIMHU O POJIU MH(GOPMAIMK U CBS3aHHBIX C HEH MPOIIECCOB
B TIPUPOJC, TEXHUKE M OOIIECTBE, MOHATHAMHU «HHGOPMALHS», «HHPOPMAITMOHHBIN
MPOIIECC)», «CHUCTEMA», «KOMIOHEHTBI CHCTEMBD», «CHUCTEMHBIH 3 eKT,
«H(POPMAITMOHHAS CUCTEMAY, KCHUCTEMa YIIPABJICHHU,

BJIQJICHHE METOJaMH TorcKa nHpopManuu B ceTu HTEepHET, yMEHHE KPUTUUECKH
OIICHUBAThH WH(OPMAITUIO, TTOIYYCHHYIO U3 ceTu HTepHeT;



YMEHHUE XapaKTepu30BaTh OOJIbIINE JaHHbIE, IPUBOJUTH IPUMEPBI HCTOUHUKOB UX
MOJTyYeHUS] W HaIpaBIICHUS HCIIONB30BAHMS, YMEHHUE KIACCHU(PHUIIMPOBATH OCHOBHBIC
3a/laydl aHaiKu3a JaHHBIX (IPOTrHO3UMPOBaHUE, KiaccudUKaus, KiacTepu3alus, aHaIn3
OTKJIOHEHUI), TOHUMATh MOCJIEIOBATEIbHOCTh PEUICHUS 3a/lay aHalIu3a JaHHBIX: cOOp
NIEPBUYHBIX JAaHHBIX, OYMCTKA W OIICHKA KauecTBa JAHHBIX, BHIOOP /WM MOCTPOCHHE
MOJIeNH, TpeoOpa3oBaHME JAHHBIX, BU3yaIM3alMs JAaHHBIX, HHTEPIPETAIHS
pE3yJIbTATOB;

NOHMMAaHWE OCHOBHBIX TPHUHIMIOB YCTpOHCTBA M  (YHKIMOHHPOBAHMS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB, TEHJEHIMI pa3BUTHUSA
KOMIIBIOTEPHBIX TEXHOJIOTH;

BJIaJICHUE HaBbIKaMU pabOThl C ONEPALMOHHBIMU CUCTEMaMH, OCHOBHBIMU BUAAMHU
OporpaMMHOro oOecnedeHuss s pelleHdus Y4eOHbIX 3a4ad [0 BbIOpaHHOU
crienuaan3alny;

HaJIMYHUE MPEACTABICHUI O KOMITBIOTEPHBIX CETSIX U MX POJIM B COBPEMEHHOM MHpE,
0 0a30BbIX MPUHIMNAX OpPraHu3alud W (YHKIIMOHMPOBAHHS KOMITBIOTEPHBIX CETEH,
00 00LIMX MPUHIKIIAX pa3pabOTKU U (PYHKIIMOHUPOBAHUS MHTEPHET-NPUIIOKEHHUI;

NOHUMaHUE yrpo3 HHPOPMALMOHHON OE30MaCHOCTH, UCIOJIb30BAHUE METOJIOB
U CpPEIACTB TPOTHUBOACHCTBUS JTHUM Yrpo3am, CcoOMtojeHre Mep Oe30MMacHOCTH,
NPENIOTBPAILAIOIINX  HE3aKOHHOE  paclpOCTPAaHEHUE  IEPCOHANbHBIX  JAHHBIX,
cobmosienne TpeOOBaHMWII TEXHUKH OE30MACHOCTH W TUTHEHBI TIpU  paboTte
C KOMIIBIOTEpaMH U JPYTUMH KOMIIOHEHTAMU IIU(PPOBOTO OKPYKEHUS, MOHHUMAHHE
IPAaBOBbIX OCHOB MCIIOJIb30BaHMSI KOMIIBIOTEPHBIX Mporpamm, 0a3 JaHHBIX U pabOThI
B cetu UHTEpHET;

NOHMMAaHUE OCHOBHBIX NPHUHLHUIIOB  JUCKPETH3alMU  pa3jMYHBIX  BHJIOB
uH(pOpMaIMHU, YMEHUE ONPEAEATh UHPOPMALMOHHBIN 00BEM TEKCTOBBIX, I'paUUECKUX
¥ 3BYKOBBIX JIaHHBIX MPH 33/IaHHBIX MapaMeTpax JUCKPETH3aIuu, YMEHHUE OINpeaeisaTh
CPEIHIOI CKOpPOCTh Tepeladd NaHHBIX, OICHUBATh H3MEHEHHE BpPEMEHU Iepenadyu
P U3MEHEHUHU NH(POPMAITMOHHOTO 00BhEMA TAHHBIX M XapaKTEPUCTHK KaHaIa CBS3H;

YMEHHE UCIO0JIb30BaTh IPH PELICHUH 3a/1a4 CBOMCTBA MO3UIIMOHHON 3aIIUCH YHUCEIL,
JITOPUTMA MOCTPOEHHUS 3aMMCH YUCIA B TO3UIIMOHHON CHUCTEME CUUCIIEHUS C 33/JaHHBIM
OCHOBAHMEM M IOCTPOEHUS YHCIA IO CTPOKE, COAEp)KAIEd 3aluch 3TOr0 YHCIIA
B MO3UIMOHHOW CHUCTEME CUMCICHHUS C 3aJaHHbIM OCHOBAaHUEM, YMEHHE BBITIOJIHSATH
apu(dmMeTniyecKre onepanuy B O3UIIMOHHBIX CUCTEMAX CUMCIICHHUS,

YMEHHUE BBITIOJIHATH NPE0OPa30BaHUsI JIOTHUECKUX BBIPAXKEHUM, UCTIONb3Ys 3aKOHBI
anreOppl JIOTUKH, YMEHHUE CTPOUTh JIOTMYECKOE BBIPAKEHHE B JIU3bIOHKTUBHOU
U KOHBIOHKTMBHOW HOpMalbHbIX (QopMax @O 3aJaHHOW TabauLe HNCTUHHOCTH,
UCCIIEI0BATh 00JIaCTh ICTUHHOCTHU BBICKA3bIBAHUS, COJIEPKALIETO IIEPEMEHHBIE, PEIIAaTh
HECJIOKHBIE JIOTUYECKUE YPABHEHUS U CUCTEMbI YPABHEHUI;

noHUMaHue 0a30BbIX AITOPUTMOB 0OPAOOTKH YHCIIOBOM M TEKCTOBOW MH(pOpMauu
(3amuCch ymMcen B O3UIIMOHHON CUCTEME CUHMCIICHUS, HAXOXKICHUE BCEX MPOCTHIX YHCE
B 33IaHHOM JIMaIia30He, 00pabOTKa MHOTOPa3psIAHBIX LENbIX YHCET, AaHATIN3 CUMBOJIbHBIX



CTPOK U JIpYI'MX), aJITOPUTMOB MOMCKA U COPTUPOBKH, YMEHHUE ONPEIENATh CIOKHOCTh
U3y4aeMbIX B Kypce 0a30BbIX alIrOpUTMOB (CYMMHUPOBAHUE »3JIEMEHTOB MAacCHUBa,
COPTUPOBKAa MAacCHBa, MEpeOOpHbIE AJITOPUTMbI, JBOMYHBIA TOMCK) M MPUBOJIUTH
IpUMEPHI HECKOJIBKUX AJITOPUTMOB Pa3HOM CIIOKHOCTH I pEUISeHUs] OJTHOM 3a]1auH;

BJIAJICHHE YHHUBEPCAIHLHBIM SI3IKOM ITPOrPaMMHPOBaHUs BeICOKOTO ypoBHs (Python,
Java, C++, C#), npencraBieHussMH O 0a30BbIX THINAaX AAHHBIX U CTPYKTYpaX JIaHHBIX,
YMEHHUE HCIOJb30BaTh OCHOBHBIE YIIPABJISAIOIINE KOHCTPYKIIMH, YMEHUE OCYIIECTBISATh
aHaJIM3 TPEUIOKEHHON MPOrpaMMBbl: OMNpPEeNiTh pe3yabTaThl pPabOThl MPOTrpPaMMBbl
OpU 3aaHHBIX HCXOJHBIX JAHHBIX, OMNPENENATb, MPH KAKUX HCXOAHBIX JAaHHBIX
BO3MOXXHO ITOJIyYEHUE YKA3aHHbBIX PE3YyJbTaTOB, BBISBIATH JAHHBIC, KOTOPHIE MOIYT
NpUBECTH K omuOke B pabore mnporpaMmbl, (GOPMYIHPOBATH  MPEATIOKECHUS
10 YJYUIIEHUIO IPOrPaMMHOI0 KOJa;

YMEHHE  CO3[aBaTh  CTPYKTYpPUPOBAHHBIE  TEKCTOBbIE  JIOKYMEHTBHl U
JEMOHCTPALlMOHHbIE MaTepuaibl C MCIOJIb30BAHUEM BO3MOXHOCTEH COBPEMEHHBIX
POrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE HCIOJIb30BaTh JJIEKTPOHHBIE TAOMUIIBI JUISl aHalu3a, MpPeACTABICHUS
u 0o0pabOTKM NaHHBIX (BKJIIOYas BBIYHUCIEHUE CYMMBbl, CPEIHEro apu(pmeTndeckoro,
HanOOJBLIEr0 U HAMMEHBILIEr0 3HAYCHUM, PEIIEHHE YpaBHEHUH, BBIOOP ONTUMAIbHOTO
pelieHus1, NoJ00p JIMHUU TPEHAA, PEIICHUE 3374 POTHO3UPOBAHHUS ).

B nponiecce uzyuenus kypca nnpopmatuku yriayonéanoro ypoas B 11 kiacce
oOy4JaronmMMucs OyayT JOCTUTHYTHI CIEAYIONIUE PEIMETHBIE PE3YIbTAThI:

YMEHHE CTPOUTh HEPAaBHOMEPHBIC  KOJbI, JOIMYCKAIONIHE  OJHO3HAYHOE
JICKOTMpOBaHNEe CoOOmIeHn (TIpeHuKCHBIE KOJbI), MUCTOIh30BaTh MPOCTEHUIIINE KOJIBI,
KOTOpBIC TMO3BOJISIOT OOHAPY)KMBAaTh M HMCHIPABIATh OMIMOKH TpU TMepeaade JaHHBIX,
CTPOUTH KOJI, O0OECTCUMBAIONINN HAWMCHBIIIYI0O BO3MOXKHYIO CPEIHIOK JUTHHY
COOOIIICHUS TMPU U3BECTHOW YaCTOTE CMMBOJIOB, TIOSICHAThH MPUHIIAITBI pa0OTHI TPOCTHIX
QIITOPUTMOB CKATHS JAHHBIX;

yYMEHHE peliaTh AITOPUTMHYCCKHE 3aa9d, CBSI3aHHBIC ¢ aHAIM30M rpadoB (3a1aun
MIOCTPOCHUS ONTUMAIBHOTO MTYTH MEXy BEpIIMHAMHE Tpada, onpeaeeHns KOJIMIeCTBa
pPa3TUYHBIX MYTEH MEXTy BEPIIMHAMH OPHUEHTHPOBAHHOTO AaIlUKINYECKOro Trpada),
YMEHHE UCIIOIh30BaTh JIEPEBhS MIPHU aHATIN3€E U IOCTPOCHUH KOJIOB U VISl TIPEICTABICHUS
apu(PMETHYECKUX BBIPpOXCHUH, MPU PEIICHUHU 3a7ad TOWCKA W COPTUPOBKH, YMEHUE
CTPOUTH JIEPEBO WUTPHI MO 3aJaHHOMY aJTrOpUTMYy, pa3padaThiBaTh U OOOCHOBBIBATH
BBIUTPBIIIHYIO CTPATETUIO UTPHI;

yMEHHE pa3padaThiBaTh U PeaJu30BBIBATH B BUJIE MPOTpamMM 0a30BbIC aJITOPUTMBI,
YMEHHE UCIIOIh30BaTh B IpOrpaMMax JaHHbBIE Pa3JIMYHbBIX TUIIOB C YUETOM OTpaHUYCHUN
Ha JWana3oH WX BO3MOJXKHBIX 3HAYCHHH, MPUMEHSATH MPH PEIICHUU 3a71a4 CTPYKTYPBI
JAHHBIX (CITMCKH, CIIOBAPH, CTEKH, OUYEepPEIH, JCPEBhs ), HCIIOIL30BaTh 0A30BbIC ONIEPAITHH
CO CTPYKTYpaMH JaHHBIX, IPUMEHSITh CTAaHAAPTHBIC U COOCTBEHHBIC ITOAIPOTPAMMBI IS
00pabOTKM YUCIIOBBIX NAHHBIX U CUMBOJIBHBIX CTPOK, MCIIOJB30BaTh MPU pa3padboOTKe



nporpaMM  OMOJMOTEKH TOMANPOrpaMM, 3HATh (PYHKIMOHAJIBHBIE BO3MOXKHOCTH
WHCTPYMEHTAJIBHBIX CPEACTB Cpelnbl pa3paboTKH, YMEHHE HCIOJIb30BaTh CpPEICTBA
OTNIaJIKM TIpOrpaMM B cCpelie MPOrpaMMHUPOBaHHUS, YMEHHE JIOKYMEHTHPOBAThH
IPOTPAMMBI;

YMEHHE CO3/1aBaTh BEO-CTPaHUIIbL;

BJIaJICHUE OCHOBHBIMH CBEJCHUSMHU O 0a3ax HAHHBIX, UX CTPYKType, CPeACTBaxX
CO3/1aHus U pabOThl C HUMH, YMEHHE UCIOJIb30BaTh TaOMWYHbBIE (PENALUOHHbIE) 0a3bl
JAHHBIX (COCTaBISATH 3alpochl B 0a3ax /JaHHBIX, BBITIOJHATH COPTUPOBKY U TIOMCK
3amuceil B 0a3e JaHHBIX, HANOJHATH pa3pabOTaHHYIO 0a3y JaHHBIX) M CIPABOYHBIC
CUCTEMBI;

YMEHHE HCIOJIb30BaTh KOMITBIOTEPHO-MAaTeMAaTUYECKHE MOJEIU JUIS aHajau3a
O00BEKTOB M TPOIECCOB: (POPMYIUPOBATH IEJIb MOJICIUPOBAHUS, BBIOJHITH aHATHU3
pE3yIbTaTOB, MOTYYCHHBIX B XOJI€ MOJCIHPOBAHUS, OIICHHBATh COOTBETCTBHE MOJCIU
MOJISTUPYEMOMY OOBEKTY WIJIM TIPOIECCY, MPEACTABISITh PE3yIbTaThl MOACITHUPOBAHUS
B HATJISIZTHOM BUJIE,

yMEHUE OpraHHU30BHIBAThH JMYHOE nH(GOPMAITMOHHOE IPOCTPAHCTBO
C UCIONB30BAaHMEM pAa3JIMYHBIX CPEACTB IM(PPOBHIX TEXHOJOTHH, TOHUMaHUE
BO3MOXKHOCTEH  IIU(PPOBBIX  CEPBUCOB  TOCYAAPCTBEHHBIX  YCIYT, LHUQPPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

NOHUMaHUE OCHOBHBIX MPHUHIMUIIOB pabOThl, BO3MOXXHOCTEW M OTpaHUYCHUS
MPUMEHEHHS TEXHOJIOTUI UCKYCCTBEHHOTO MHTEJICKTA B PA3IMUHBIX 001ACTSIX, HATHYNE
MPEACTaBICHUNA O KPYyre pelraeMblx 3a7ad MAallMHHOTO oOydeHus (pacrmo3HaBaHUS,
KJIaCCU(UKAIMU W TIPOTHO3WPOBAHMWS) HAIMYMUE TMPEACTABICHUN 00 WCIOIh30BaHUH
UH(OPMAIIMOHHBIX TEXHOJIOTHI B Pa3IMYHBIX TPOPECCHOHATIBHBIX cepax.
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10 KJIACC
HanmenoBanue
No KomuuecTtBo OCHOBHBIE BU/IBI IEATEIILHOCTH
pa3zenoB U TeM [IporpamMmmHOE coaepkaHue
/o 4acoB oOyyJarommxcs

y4eOHOTO mpeaMeTa

Paznen 1. LHudgposasi rpaMOTHOCTH

1.1

Kommbrorep —
YHHBEPCAITbHOE
YCTPOUCTBO 00pabOTKH
JTAHHBIX

6

TpeboBaHuUsl TEXHUKU O0€30MACHOCTU U
TUTHEHBI TIPU pabOTe ¢ KOMITbIOTEpaMH
U IPYTUMHA KOMIIOHEHTaMH IU(PPOBOTO
OKPYKEHUSI.

[TpuHIIUTIBEI PAOOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM. APXUTEKTYypa
dbon Helimana. ['apsapockas
apxumekmypa. ABTOMaTH4ECKOe

BBIITOJIHCHHUC IIPOrpaMMBI ITPOIECCCOPOM.

OnepaTtuBHas, MOCTOSTHHAS U
JOJITOBpEMEHHas naMsiTh. OOMeH
JAHHBIMHU C TIOMOLIBIO IIIMH.
KoHTpomieps! BHEIIHUX YCTPOMCTB.
[IpssMO# OCTYIT K TAMSITH.
OCHOBHBIE TEHJCHIIUYU Pa3BUTHUS
KOMITIbIOTEPHBIX TEXHOJIOTHUM.

AHanM3MpoBaTh YCIOBHUS
UCITOJIB30BaHUSI KOMITBIOTEPA U JPYTHX
JOCTYIHBIX KOMIIOHEHTOB LIU(PPOBOTO
OKPY’KEHHUS C TOUKHU 3peHUs TpeOOBaHU
TEXHUKH 0€30I1aCHOCTH U TUTHEHBI.
OnuchIBaTh COCTABHBIE YACTH

Y IPUHIIUIBI pa00Thl KOMIIBIOTEPOB,
MOOUJIBHBIX YCTPOMCTB, KOMITBIOTEPHBIX
CUCTEM.

XapakTepu30BaTh KOMITbIOTEPHI pa3HbIX
ITOKOJICHUM.

Hckats B cetn HTEpHET HHPOpMaALIKIO
00 OTEYECTBEHHBIX CIEIHAINCTaX,
BHECIIMX BKJIaJ B Pa3BUTHE
BBIYHCIINTEIbHON TEXHUKH.

[IpuBOAUTE NIPUMEDHI,

! Kypcueoxw B COACPIKAHUUN TEMATHYCCKOI'O IIJIAaHUPOBAHUA BBIACIIACTCA MaTepurall, KOTOpI:IfI He SIBIISIETCS 00513aTeabHBIM IpHu U3Yy4CHUHU U HEC BXOAUT B COACPIKAHUC HpOMe)KyTO‘IHOﬁ nim
HUTOIOBOM aTTeCTaluy 1Mo NpeaMeETy.

23



denepanpHas padodas nporpamma | MHpopmaruka. 10-11 xmaccel (yriryOnéHHBIA YPOBEHB)

[TapannenbHbIe BHIYACICHUS.
MHOromnpoueccopHbie CUCTEMBI.
CynepkoMnbloTepsl. PactipeaenéHubie
BBIYMCIIUTEIbHbBIE CUCTEMBI M 00paboTKa
0OJIBIINX JaHHBIX. MOOMIBLHBIE
1M(ppoBHIE YCTPOMCTBA U UX POJIh

B KOMMYHHKaIUsIX. BcTpoeHHBIE
KOMITbIOTEPBI. MUKPOKOHTPOJUIEPHL.
PoGoTu3upoBanHbie MPOU3BOACTBA

MOATBEPKAAFOIINE TEHICHIIUN PA3BUTHUS
BBIYHCIINTEIbHON TEXHUKH.

[TosICHATE CYIIHOCTh NapaJIIEIbHBIX
BbIUKclieHui. [IpuBoAUTH MpUMEpPHI
3a/1ay, JUIsl pelIeHUs KOTOPhIX
MPUMEHSIOTCSI CYTIEPKOMITbIOTEPHBIE
TE€XHOJIOTUU WJTU TEXHOJIOTUU
pacnpenenEHHbIX BEIYUCICHUN.
XapakTepu3oBaTh pOOOTHU3UPOBAHHBIE
MIPOU3BO/JICTBA, MOOUJIbHBIEC LIU(POBBIC
YCTPOMCTBA U MX POJIb B KOMMYHHUKALUSIX

1.2

IIporpamMmmuoOe
o0ecrieueHne

[IporpammHoe oOecrieueHue
KOMIILIOTEPOB U KOMITbIOTEPHBIX
cucteM. Buasl mporpaMMHOT0
obecricueHus U UX Ha3HAUYCHUE.
Oco0eHHOCTH TTPOTPAMMHOTO
obecrieueHuss MOOMIIBHBIX YCTPOMCTB.
[TapaienbHOE TPOrpaMMUPOBAHUE.
CuctemMHoOe nmporpaMmMHOe 00ecTieueHHE.
OrnepalliOHHBIE CUCTEMBI. Y THJIUTHI.
[patiBepsl ycTporcTB. MHCTAILISIIINA

U JICUHCTAJUISIIUS IPOTrPAMMHOIO
obecrieueHusl.

®aiisioBbie cucTeMsl. [IpuHIHIBI
pa3MeIIeHNus 1 UMEHOBaHUS (HaiIoB

B JI0JITOBpeMeHHOM nmamaTH. [11adioHbI
JUTSL OTIMCAHUS TPYIIT (paitios.

PaGotats ¢ rpaduyeckum uarepdeiicom
onepannoHHo# cuctemsl (OC),
CTaHJAPTHBIMH H CITY)KEOHBIMU
NIPUIOKEHUSAMH, (DaJIOBBIMU
MEHEIKEPAMHU.

COOTHOCHTD BUJIBI JIMIICH3HIA

Ha WCIIOJIh30BaHUE MMPOTPAMMHOTO
oOecrieyeHust U MopsAJI0K €ro
UCTIONIb30BaHUs U PaCIpPOCTPAHCHUSI.
[TpuBOAUTH IPUMEPHI TPOMTPUETAPHOTO
1 CBOOOTHOTO MPOTrPAMMHOTIO
o0ecrieueHus1, IpeTHa3HAYCHHOTO

JUIS PEIIeHUsI OTHUX U TeX XKeE 3a7a4.
Ha3zpiBaTh OCHOBHBIE ITPaBOHAPYLICHHUS,
MMEIOIIIE MECTO B 00J1acTu
WCITIOJIb30BAHUS TIPOTPAMMHOTO
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3akoHOAaTeNbCTBO Poccuiickoi
®denepanuu B 00J1aCTH TPOrPAMMHOTO
oOecrieuenus. JIneHzupoBaHue
IPOrpaMMHOTO O0ecTieYeHUs U
ndpoBbIX pecypcoB. [IponpuerapHoe u
CBO0OJIHOE MPOTpaMMHOE 00ecTIeUeHHE.
Kommepueckoe u HeKoMMepuecKoe
UCII0JIb30BaHUE MTPOTPAMMHOTO
obecrnieueHus: U HUPPOBBIX PECYPCOB.
OTBETCTBEHHOCTD, yCTaHABIIMBaeMas
3aKOHOIaTeNbCTBOM Pocculickon
®denepannu 3a HEMPABOMEPHOE
UCII0JIb30BaHUE TPOTPAMMHOIO
oOecrieueHus 1 UGPOBBIX PECYPCOB

oOecreueHns1, 1 OTBETCTBEHHOCTh
3a HUX, IPEyCMOTPEHHYIO
3aKOoHOIaTeNbCTBOM PD.
Hpaxkmuueckue padbompi*:

1. Uncmannsayus u OeuHcmanisayus
npocpamm

1.3.

KOMHBI-OTGpHI)IG CCTHU

[TpuHIUIIBI TOCTPOEHUS U allllapaTHbIE
KOMIIOHEHThI KOMITBIOTEPHBIX CETEH.
CereBble npoTokoibl. CeTh MHTEpHET.
Anpecanus B cetu MHTEpHET.
[Iporoko:nst creka TCP/IP.

CucreMa JIOMEHHBIX UMEH.
Pasnenenue IP-cetu Ha moacertu

¢ MOMOIIbI0 Macok nojicereii. CeTeBoe
anmuHuctpupoBanue. [lomyuenue
JAHHBIX O CETEBBIX HACTPOUKAX
KoMmnbloTepa. [IpoBepka HaU4uus CBI3U

[TosICHATh IPUHIMUIIBI HOCTPOEHUS
KOMIIBIOTEPHBIX CETEM.

BrisBriaTh ob1iee u pa3nuyus

B OpraHMU3ally JIOKAIbHBIX U
rJI00AIbHBIX KOMITBIOTEPHBIX CETEH.
[IpuBOIUTH MPUMEPHI TPOTOKOJIOB
creka TCP/IP ¢ onpenenéHubpIMu
(GYHKUMSIMU.

Hcnonp30BaTh MaCKH MOJICETEN
Ju1st pa3ouenus |P-cetu Ha nmojceTu.
[IpumeHATs TPOTPAMMHOE

MIpennaraemsiii B nporpamMme 1o UHGOpMATHKE NepeUeHb MPAKTHIECKUX PAOOT SABISAETCA PEKOMEHIATeNbHBIM, YUHTENb J€1aeT BEIOOP IPOBEIEHUS IPAKTUIECKHX PaboT.
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¢ y31ioM cetu. OmnpeneneHrue Mapupyra
JIBUKEHUS TTAKETOB.

Bunbl nesrenbrocTH B cetu MHTEpHET.
CepBucol UnTepHerTa.
['eonHpopMaIIMOHHBIE CUCTEMBI.
['eosiokarmoHHBIE CEPBUCHI PEATLHOTO
BpEMEHHU (Hampumep, JIoKaIus
MOOUJIBHBIX T€IE(OHOB, ONIPENETICHUE
3arpy>K€HHOCTH aBTOMarucTpasien),
WHTEPHET-TOPTOBJISI, OPOHUPOBAHUE
OMJIETOB Y TOCTUHHUII.
['ocynapcTBEeHHBIE 2NEKTPOHHBIE
cepBUCHI U yciyrd. ColanbHbIE CETH —
OpraHu3aIys KOJJIEKTUBHOTO
B3aMMO/ICHCTBUS 1 OOMEHA JTAHHBIMU.
CeteBoli ATHKET: TIpaBuUIIa MOBEICHUS

B kubeprnpoctpanctse. [Ipobdiaema
MOJJTMHHOCTH MOJy4YE€HHON
uHpopmaru. OTKpBITbIE
oOpa3oBarebHbIE PECYPCHI

oOecrieueHue sl IPOBEPKH
paboTOCTIOCOOHOCTH CETH.
Ilpakmuueckue pabomoi:

1. Cemesoe aomunucmpuposanue

1.4

Nudopmarmonnas
0€e30MacHOCTh

TexHOTeHHbIE 1 5KOHOMHYECKHE
yTPO3bl, CBSI3aHHBIE C UCIOJIb30BaHUEM
UHGOPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TexHoJorui. Ood1me npooIeMbl 3aIUTHI
uH(popMaLU 1 HHPOPMALMOHHOM
oe3onacHoctu. CpencTBa 3alUThI
uH(OPMAITHN B KOMITBIOTEPAX,

XapakTepu30oBaTh CYIIHOCTh MOHSATUN
«MH(pOpMaLMOHHAas O€30MaCHOCTb,
«3amTa UHPOpMaLUN».
®opMyIIUpOBaTH OCHOBHBIE ITPaBUJIA
nH(OPMAITMOHHON O€30TIaCHOCTH.
AHanM3upoBaTh 3aKOHOJATENIbHYIO
0a3y, Kacaromycs HHHOPMaMOHHON
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KOMITBIOTEPHBIX CETAX
Y aBTOMAaTU3UPOBAHHBIX
UH(OPMAIIMOHHBIX CHCTEMaX.
[IpaBoBOE 0OecrieueHue
UH(OPMAITMOHHON O€301aCHOCTH.
OnexmpoHnuasn yugposas noonucy,
cepmughuyuposantvle caimuol u
O0OKYMeHmbl.

[IpenotBpamieHue
HECaHKIIMOHUPOBAHHOTO JIOCTyMa

K JUIHOW KOH(DUICHIINATHLHON
uHbOpMaIIIK, XpaHsIIecs

Ha [ePCOHAIbHOM KOMITbIOTEPE,
MOOUITLHBIX YCTPONCTBAX.
BpenonocHoe nporpammHoe
obecrieueHue u crocoObl OOPLOBI C HUM.
AHTUBHUPYCHBIE IPOTPAMMBI.
Opranu3aiys JMYHOTO apXHBa
nHpopMmaruu. PesepBHOE KomupoBaHue.
[TaponbHas 3amura apXxusa.
udpoBanue naHHbIX. CHMMETPUYHBIE
¥ HECUMMETPHUYHBIE T PHI.

[udper mpocToii 3aMEHBI.

Mudp Leszaps. Hludp Buxenepa.
Anroputm mmudpoBanus RSA.
Cmeeanocpaghus

0€30MacHOCTH.

[TpumeHsTH CpecTBa 3aIIUThI
nHpopManuu: OpaHaMay3pHI,
AHTHBHUPYCHBIE TIPOTPAMMBI,
NapoJMPOBAHKE U APXUBUPOBAHUE,
muppoBaHUeE.

IIpenorBpamars
HECaHKIIMOHUPOBAHHBIN JOCTYTI
K JJUYHOU KOH(HIEHINATbHON
uHbOpMaIuy, XpaHsIencs

Ha MEPCOHAIBHOM KOMITbIOTEpE,
MOOMJIBHBIX YCTPOMCTBAX.
Ilpakmuueckue pabomoi:

1. Anmusupycuoie npocpammot.
2. lllugpposarnue oannwvix

Hroro no pazgeny

24
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Paznen 2. TeopeTnueckue 0CHOBbI HH(POPMATUKH

2.1 | TlpexacraBnenue
nHpopManu
B KOMITBIOTEPE

19

Nudopmarnusi, nanHbie U 3HAHUS.
Nudopmarnmonnsie mporecchbt

B IIPUPOJIC, TEXHUKE U 0OIIECTBE.
HenpepbiBHbBIE U TUCKPETHBIC
BEJIMYUHBI ¥ curHaJibl. HeoO0xoamMocTh
JTUCKpeTh3anuu nHhopMaIuu,
MPEIHA3HAYCHHOM JUISl XPaHCHUS,
nepenayu u o0paboTKH B IUPPOBBIX
CHUCTEMAX.

JIBOMYHOE KOOWPOBAHUE.
PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOJIBI.
JlekopoBaHue COOOIICHUH,
3allMCaHHBIX C TOMOIIBIO
HEpPAaBHOMEPHBIX KOJOB. Y ciioBue DaHo.
[TocTpoenune ofHO3HAYHO
JNEKOJMPYEMBIX KOJOB C IOMOILBIO
nepesa. I pagh An.A. Maprosa. Enunuiipt
U3MEpEHHUs KOJMYeCTBa MH(POPMALIUH.
AndaBuUTHBIN TOAXO/ K OLICHKE
KOJIMY€eCTBa HH(POPMALIUU.

Cucremsl cuncnenus. Pazsépuyras
3aIUCh LIEJIBIX U IPOOHBIX YHCE

B MIO3UIIMOHHOM CHUCTEME CUUCIICHUSI.
CBoiicTBa MO3UIIMOHHOM 3aMUCH YUCTIA!
KOJIMYECTBO IU(p B 3aMKUCH, TPU3HAK
JETMMOCTH YHCIIa HA OCHOBAaHHE

IToACHATH CYIIHOCTD ITOHATUI
«MH(pOpMALIUDY, «TAHHBIE», «3HAHUS.
Pemiars 3a1aun Ha u3mMepeHue
uH(pOpMaIK, 3aKITI0OUYEHHON B TEKCTE,
C MO3UIMH aJI(paBUTHOTO MOAXO0a

(B IpeoIOAKEHUN O PAaBHOM
BEPOSATHOCTH NOSIBJIEHUSI CHMBOJIOB

B TEKCTE).

[TosicHsITH HEOOXOIUMOCTD U CYIIIHOCTD
JUCKPETU3ALMH [TPU XPAHEHUH,
nepeaavye u o0padoTKe JaHHBIX

C IIOMOIIBIO KOMITBIOTEPOB.
[IpuBOIUTH IPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEpPHBIX K0/10B. KoaupoBath
U JICKOJIUPOBATh COOOIICHUS

C HCTOJIb30BAaHHEM PaBHOMEPHBIX

Y HEpaBHOMEPHBIX KOJOB.

Crpoutb npepUKCHbBIE KOJIBI.
KnaccudunmpoBats CUCTEMBI
CUUCIICHUS.

BBINOIHATE CpABHEHHE YHCEIL,
3aMMCaHHbBIX B JBOMYHOM,
BOCBMEPHUYHOW U IECTHAAIATEPUIHOU
CUCTEMAaX CYUCIICHUS.

OCyIIEeCTBIATh EPEBOJL YUCET MEKITY
JIBOMYHOM, BOCBMEPUYHOMN
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CHUCTEMBI CUUCIIEHUS. AJITOPUTM
nepeBo/ia 1eoro yncia u3 P-udHoi
CHUCTEMBI CUMCIICHHUS B ACCATUYHYIO.
AJTOPUTM TepeBoJia KOHEUHOU P-u4HOM
IpoOH B AECATUYHYIO. AJITOPUTM
nepeBo/ia UEeIoro Ynuciaa U3 JeCITUYHON
CHUCTEMbI CUuciieHUs B P-uuHy10.
[lepeBoa KOHEUHOM JECATUUHON IpOOH
B P-uunyro. JIBonuyHas, BocbMepu4Has
U IIECTHAATEPUUHAS CUCTEMBI
CUUCJIEHUS, CBSI3b MEXKy HUMH.
ApubdmMernueckue onepauu

B NTO3UIIMOHHBIX CUCTEMAX CUUCIICHUS.
Tpouunas ypasnosewiennas cucmema
cuucnenus. J[eouyHo-0ecamuunast
cucmema CYUcaIeHus.

KoaupoBanue texkctoB. Koanposka
ASCIIL. Ognob6aiiTHBIE KOJUPOBKH.
Crangapt UNICODE.

Konnposka UTF-8. Onpenenenune
UH(OPMALIMOHHOTO 00BEMA TEKCTOBBIX
COOOIICHHIA.

Komuposanue nzob0paxenuil. Onenka
nH(OPMAIIMOHHOTO 00BEMa
rpaUUecKuX NaHHBIX MPHU 33JITaHHBIX
paspenieHuu 1 TIIyOrnHe KOJUPOBAHUS
useta. L{BeToBbie Moaenu. BektopHoe

U IIECTHAIIIATEPUYHON CUCTEMaMHU
CUHCIICHHUSI.

BhITIONHATH ClIOKEHUE U BRIUUTAHUE
YuCell, 3alMUCAaHHBIX B JBOMYHOM,
BOCHMEPUYHOMN U MIECTHAALIATEPUYHOM
CUCTEMaX CUUCIICHHUS.

OcymecTBIsATh KOJUPOBAHUE TEKCTOBOM
uH(pOpMAaIMU C TOMOUIBIO
KOJIMPOBOYHBIX TAOJIHII.

Onpenenats HHPOPMAITMOHHBIN 00BEM
TEKCTOBBIX COOOIIEHUH B Pa3HbIX
KOJIUPOBKAX.

Brrancnsate pazMep HBETOBOW MATUTPBI
110 3HAYEHHIO OUTOBOM TTyOHHEI I[BETA.
Omnpenensite pa3Mepsl rpadudecKux
(baitI0B MpY U3BECTHBIX PA3PEIICHUN U
riyOMHE KOJIMPOBaHUS 1IBETA.
Boruncnsats ”HGOpMalMOHHBIN 00BEM
1M (POBOM 3BYKO3AMKCH 110 YACTOTE
TUCKPETU3AINH, TTyOHMHE KOAUPOBAHHUS
U BPEMEHU 3aITHCH.

Ilpaxmuueckue padomul:

1. Jluckpemusayus epaghuuecxoii
ungopmayuu.

2. Jluckpemu3zayus 38yKo8oll
ungopmayuu
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koaupoBanue. opmatsl rpaduueckux
daiinos. Tpéxmepnas rpaduka.
®pakTanbHas rpaduka.

KoaupoBanue 3Byka. O1ieHka
UH(OPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TIPU 33JaHHBIX YaCTOTE
JUCKPETU3ALIUU U Pa3psTHOCTH
KOJUPOBAHHUS

2.2

OcHOBBI aNre0pbl
JIOTUKH

14

Anre6pa noruku. [Tonsitue
BbICKa3bIBaHUs. BeIcKa3bIBaTEIbHBIE
dbopme! (mpeaukatel). KBaHTOpHI
CYIIIECTBOBAHUSI M BCEOOITHOCTH.
Jlornyeckue onepanuu. TaOmuIbI
UCTUHHOCTH. JIOrndyeckue BoIpaKeHUsl.
Jlornueckue TOXAeCTBa.
JloKa3aTenbCTBO JJOTHYECKUX TOXKICCTB
C TIOMOIIbIO TaOIUI] HCTUHHOCTH.
Jlornueckue onepauu 1 oneparun
HaJl MHOKECTBAMM.

3aKOHBI aNreOpbl JOTUKH.
DKBUBAJIEHTHBIE MPEOOPa30BaHUS
JIOTUYECKUX BBIpAKECHMU. JIornueckune
YPaBHEHHMS U CUCTEMbI YPaBHEHHIA.
Jlornueckue QyHKIUU. 3aBUCUMOCTD
KOJIMYECTBA BO3MOYHBIX JIOTHYECKUX
(GYHKIMIA OT KOJIMYECTBA apTyMEHTOB.
[TosHBIE CUCTEMBI JTOTUYECKUX

[IpuBOIUTH TPUMEPHI FJIEMEHTAPHBIX

U COCTaBHBIX BbICKA3bIBAaHUHU.
PaznuyaTh BbICKa3bIBAHUS U MPEIUKATHI.
VYcTanaBnuBaTh CBI3b MEXKY anreOpoit
JIOTUKHU U TEOPUEU MHOXKECTB.
BbIluncnaTh 3HaUY€HUS] JIOTHYECKUX
BBIPAKECHUU C JIOTUYECKUMHU
onepausiMi KOHbIOHKIINH,
JTU3bIOHKIUU, THBEPCUU, UMILTUKAIUH,
SKBUBAJICHIINH.

[TpoBouTH aHANKM3 TAOIHUI] UICTUHHOCTH.
CtpouTth TaOIUIEI ICTUHHOCTH
JIOTUYECKUX BBIPAKCHUH.
OcylecTBasATh SKBUBAJICHTHBIE
npeoOpa3oBaHUs TOTHUYECKUX
BBIPAXEHNU C UCITOJIb30BAHUEM 3AKOHOB
anreOpbl JTOTUKH.

OcCy1ecTBIsATh MOCTPOEHUE
JIOTUYECKOTO BBIPAXKEHUS C JAHHOMN
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byHKIHHA.

Kanonunueckue GpopMbl JIOTHUECKUX
BbIpakeHU. COBEPILICHHBIC
JTU3bIOHKTUBHBIE U KOHBIOHKTHBHBIC
HOpMaJIbHBIE (hOPMBI, AITOPUTMBI UX
MOCTPOEHUS 1O TaOJIUIE UCTUHHOCTH.
Jlornyeckue 31€eMEHTHI B COCTaBe
komnbroTepa. Tpurrep. Cymmarop.
MHoropasps bl CymMmmaTop.
[TocTpoenue cxem Ha JOTHYECKHUX
3JIEMEHTax M0 3aJJaHHOMY JIOTHYECKOMY
BBIPAXKEHUIO. 3aMUCh JTOTUYECKOTO
BBIPAYKECHUS 110 JIOTUYECKOMN CXEME.
Muxkpocxemul u mexHoni02us ux
npouU3800Ccmada

TaOIUIEH HICTUHHOCTHU U €T0
YIPOILLIEHHUE.

Pemate npoctelie loruyeckue
YPaBHEHUS U CUCTEMbI YPABHEHUN.
XapakTepu3oBaTh JIOTUYECKUE
DJIEMEHTBI KOMIIBIOTEPA.

ITosiCHATH yCTPOMCTBO CyMMaTOpa

U TPUITEpA.

3anuchIBaTh JJOTHYECKOE BBIPAKEHUE
IO JIOTUYECKOU CXEME.

Crpoutb cxeMbl Ha JIOTHYECKUX
AJIIEMEHTAX 110 3aJAHHOMY JIOTHYECKOMY
BBIPAXKEHUIO.

Ilpakmuueckue pabomul:

1. Ilocmpoenue u ananuz madbauy
UCTMUHHOCMU 8 MAOIUYHOM NPOYeccope

2.3

Komnberorepuas
apupMeTUKa

[IpencraBieHue LEIbIX YUCET B IAMSITH
KoMnbloTepa. OrpaHUYEHHOCTD
JMana3oHa Yuces Npyu OrpaHuYeHUN
KoJInuecTBa pa3psanoB. [lepenonHenue
pa3psiiHol ceTkU. be33HakoBbie U
3HAKOBBIE JaHHBIE. 3HAKOBBLIA OUT.
JIBOMYHBIN TOMOJHUTEIBHBIN KO/
OTPULATEIIbHBIX YUCE.

[TobuToBBIE TOTHYECKUE OTIEpaITUH.
Jlornyeckuii, apuMETHICCKUN U
nukimaeckuid casury. [IndpoBanue

[TonyyaTh BHYTpEHHEE MIPEACTABICHUE
HEJBIX U BEIIECTBEHHBIX YUCEI

B IaMSITU KOMITbIOTEPA; ONPEACIIAT
[0 BHYTPEHHEMY KOJ1y 3HAUCHHE YHCIIA.
XapakTepu3oBaTh O€33HAKOBBIC U
3HAKOBbIC JIAHHBIC.

[TosicHATH TOPSIAOK BHITIOJIHEHUS
apu(PMETHICCKUX OTICPAITHH C TIETBIMH
Y BEILIECTBEHHBIMU YHCIIAMHU

B IIPOLIECCOPE.

[TpumeHsATh TOOUTOBBIE IOTUYECKHE
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C TIOMOIIIbIO TTOOMTOBOM OTEepalUH
«uckiaroyaromiee NI .

[IpencraBneHue BEIIECTBEHHBIX YHACEI

B [MIAMSATH KOMIBIOTEPA. 3HAYAIAs] YaCTh
Y MOPSII0K YKcia. Jnana3on 3Ha4eHUM
BEIECTBEHHBIX uncel. [Ipobaembl
XPaHEHUS BEIIECTBEHHBIX YUCET,
CBSI3aHHBIE C OTPAHUYEHNUEM KOJINYECTBA
pa3psaoB. BeinonHeHnne onepanuii

C BEIIECTBEHHBIMM UM CJIAMH,
HAKOIUICHHUE OIMHNOOK IIPH BBIYMCICHUSIX

OTIepallUH.
XapakTepu30BaTh NPEACTABICHUE

U XpaHEHUE B aMSATH KOMITbIOTEPA
BEILIECTBEHHBIX YUCEI.

[TosICHATH TPUYMHBI HAKOTIJICHUS
OImMOOK MPU BBIYUCICHUSIX

C BEILIECTBEHHBIMH YHCIIaMHU.
Ilpakmuueckue pabomut:

1. H3yuenue nopaspsaono2o MawuHHo20
npeocmaesienus Yeavlx U 6eueCmeeHHbIX
yycern

Hroro no pazgeny

40

Paznen 3. AropurMbl M IpOrpaMMHUPOBaHHE

3.1

Bsenenue
B IPOTPAMMHUPOBAHUE

16

OnpeneneHne BO3MOXKHBIX pPE3yJIbTaTOB
paboTHl IPOCTENIINX aJTOPUTMOB
YIOpPaBJIEHUS UCTIOJHUTEIIAMHU U
BBIYMCIIUTEIBHBIX AITOPUTMOB.
Onpenenenue UCXOIHBIX JaHHBIX,

IIPU KOTOPBIX AITOPUTM MOKET 1aTh
TpeOyeMbIil pe3ynbTar.

DTanbl peuieHus 3a1a4 Ha KOMIIBIOTEPE.
NHcTpyMeHTaNbHBIE CPECTBA:
TPAHCIATOP, OTIAAUHUK,
npodunuposmmk. KoMnumnsuus

Y MHTEPIIPETALINAS IPOTPAMM.
BupryanbHble MallInHBL.
WNHTerpupoBanHas cpeaa pa3pabOTKH.

BrisicHsTh pe3ynbTat paboTsl
aJITOpUTMa JJ1s1 UICTIOJTHUTEIIS

IIPU 3a/IaHHBIX UCXOAHBIX JTaHHBIX,
OIpEETATh BO3MOXKHBIE HCXOIHbIE
JAaHHbIE JUIsl U3BECTHOT'O pe3yJbTara.
[IpuBOINTH MPUMEPHI ANTOPUTMOB,
COZIepKaLIX TOCIIEJ0BaTeNbHBIE,
BETBSILUECS U IIUKINYECKHE CTPYKTYPHI.
AHaNMM3MPOBAThH IIUKINYECKHE
AJITOPUTMBI JJ1s1 UCTIOTHUTEIIS.
Bo1aensiTe 3Tamsl penenns 3a1aum
Ha KOMITbIOTEpE.

[TosICHSTH CyIIHOCTD BBIACTICHHBIX
3TAaIoB.
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MeToabl OTIaIKU POTPAMM.
Hcnonb3oBanue TpacCUPOBOUYHBIX
Tabnui. OTiaa104YHbINA BHIBOJ.
[TomaroBoe BBINIOJIHEHUE MTPOTPAMMBL.
Touku ocranosa. [IpocMoTp 3HaUECHUHI
NIEPEMEHHBIX.

31k porpammupoBanus (Python,
Java, C++, C#). Tumsl JaHHBIX:
L[EJIOYMCIICHHBIE, BEIIECTBEHHBIE,
CHUMBOJIbHBIEC, TIOTHYecKue. BeTpienus.

Cnoxunbie ycnoBus. L{UKIIbI ¢ yCTOBHEM.

[{uKJIIBI 1O IEPEMEHHOM.
B3anmo3aMeHs1€MOCTD pa3InYHbIX
BUJIOB IIUKJIOB. IHBapHaHT 1UKIIA.
CocTaBiieHue IMKJIa C UCIIOJIb30BaHUEM
3apaHee ONpeAcIIEHHOTO UHBAPUAHTA
UKJIA.

JIOKyMEHTHPOBaHUE MPOTPaMM.
Hcnonp30BaHnEe KOMMEHTAPHEB.
[ToaroToBka onucanus MPOrpaMMsl

Y UHCTPYKLIUHU ISl IOJIb30BATEIIs.
Anroputmsl 00pabOTKH HATypaIbHbIX
YHCEeJl, 3alMCAaHHBIX B MTO3ULIMOHHBIX
CUCTEMaX CUUCIIEHUS: pa30ueHue
3aMyCHy YKciia Ha OTAETbHBIC HU(DPHI,
HAXO0XKJEHUE CYMMBI U TPOU3BEICHUS
1udp, HAXOXKICHNE MAKCUMAIbHON

OTa>xuBaTh MPOTPAMMBI C TIOMOIIIBIO
TPaCCUPOBOYHBIX TAOTHUIL

U C UCTIOJIb30BAaHUEM BO3MOXKHOCTEH
OTJIaJ4uKa CPeIbl IPOrPAMMHUPOBAHMUS.
CocTaBisTh TOKYMEHTALIUIO

Ha IPOrpaMMmy.

Pa3pabatbiBaTh 1 peain30BbIBATh

Ha SI3BIKE POTPaMMHUPOBAHUS
JIrOpUTMbI 0OPaOOTKH LIEJIBIX YUCEN,
B TOM YHCJIE IEPEOOPHBIC aJITOPUTMBI.
PaszpabateiBaTh IporpaMmbl

JUIst 0OpaOOTKH JAHHBIX, XPAHSIITUXCS
B TEKCTOBBIX (paiinax.

Ilpakmuueckue pabomul:

1. Buioenenue u oopabomra yughp
Yeno2o YUCia 8 paziudHbIX CUCTNEMAX
CUUCTEHUsL C UCNONIb308AHUEM ONepayuli
Yen04YUCIeHHOU apUuhMemuKu.

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

8 aiinax
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(MUHUMAJIBHOM ) IU(PHI.
Haxosxienue Bcex mpocThIX Ynucen

B 3aJlaHHOM Juana3one. [IpeacraBienue
YHCIIa B BHJIC HA0Opa MPOCTHIX
COMHOKUTENEH. AITOPUTM OBICTPOTO
BO3BEJICHUS B CTCIICHD.

O6paboTka TaHHBIX, XPAHSALIUXCS

B (haitmax. TeKCTOBBIE M TBONYHBIC
(aiinbl. @ailoBble IEPEMEHHBIE
(daitnoBeie ykazarenn). Urenne

u3 (aiina. 3anuch B (aiin

3.2

Bcniomorarespabie
aJITOPUTMBI

Pa3Ouenue 3agaun Ha Moa3agaum.
[Toanporpammsl (TIpoLieAyphI U
dbynkiun). Pexypcus. PexypcuBHbie
00BekThI ((ppakTansl). PekypcuBHbie
poLeayphl U PYHKITUH.
Hcnonp3oBaHue cTeka sl OpraHu3aluuu
PEKYPCUBHBIX BBI30BOB.

Hcnonb30BaHue cTaHIapTHOU
OUOIMOTEKH SI3bIKA TPOTPAMMHUPOBAHMUS.
[NoxnkmroueHnune OMOIUOTEK
NOAMPOrpaMM CTOPOHHUX
npou3BoauTenei. MoayapHbBINA TPUHLIAI
MOCTPOCHUS TPOTPaMM

Pa30OuBate 3a1auy Ha moa3aiaqm.
OdopMIISTh TOTUYECKH LIETTOCTHBIE
WIN TOBTOPSIIOLINECS (PparMEeHThI
IIPOrpamMMmBbl B BUJIE MOAIPOrPaMM.
[TosICHATE CYIIHOCTh PEKYPCUBHOTO
QJITOPUTMA.

Haxoautbe pekypcuBHbIE OOBEKTHI

B OKPY’KaIOILIEM MHpE.

Onpenenartes pe3yabTaT padOThI
MPOCTOTO PEKYPCUBHOTO AJITOPUTMA.
Hcnonb30BaTh cTaHgapTHHIE
OMOIMOTEKH MOANPOrpaMM si3bIKa
pOrpaMMHUPOBaHUS, OMOITNOTEKH
CTOPOHHHX ITPOU3BOIUTEIIECH.
[IpuMeHAT MOAYJIBHBIA IPUHIIUI
pu pa3paboTKe MPOrpaMM.
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Ilpakmuueckue pabomot:

1. Ucnonvzosanue noonpozpamm
CManOapmuou oubIUOmexu s3bIKa
NPOCPAMMUPOBAHUS.

2. Pazpabomka noonpocpamm.

3. Pexypcusnvle noonpocpammeoi.

4. Mooynbhublil npuHyun NOCMpoeHUst
npozpamm

3.3

YuciaeHHbIE METOIbI

Yucnennsie MeToAbl. TOUHOE U
npUOIMKEHHOE pELIeHUS 3a/1auH.
YuclieHHbIE METO/IbI PEIICHUS
ypaBHEHUI: METOJ1 Tepedopa, METO
MOJIOBUHHOTO nieneHus. [Ipubmnkénnoe
BBIYMCJIEHUE JUIUH KPUBBIX.
Brraucnenne miomaneit hpuryp ¢
MIOMOIIBIO0 YUCIICHHBIX METOJIOB (METO/I
NPSIMOYTOJIbHUKOB, METO/1 TPAIEeInil).
[Tonck makcumyma (MUHUMYMa)
(GbYHKIIUU OJTHOM IEPEMEHHOM METOI0M
MOJIOBUHHOTO JICTICHUS

[TosiIcCHATH IPUHITUTIBI pAOOTHI
YHUCJICHHBIX METOJIOB, PA3HHILY
MEX Y TOYHBIM U IPUOIIKEHHBIM
PEIICHUSIMU BEIYUCITUTETHHBIX
3a/1ay.

Pa3zpabateiBaTh 1 OTIIAKUBATH
MIPOrPaMMBbl, PEATU3YIOIIHE
YHCJICHHBIE METO/IbI PEIICHUS
YpaBHEHH, MPUOIMKEHHOE
BBIUYUCIICHUE JJIMH KPUBBIX

U Tioniaaen Guryp, moucKk MakCUMyMa
(MUHMMYMa) PYHKIIMU OJTHOM
[IEPEMEHHON.

Ilpaxkmuueckue pabomot:

1. Yucnennoe pewenue ypagreHuii.
2. Ilpubnusicénnoe svluucierue OnuH
Kpusvix u niowjaoeu puzyp.

3. Ilouck maxcumyma (MuHuMyMma)

dyukyuu
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3.4 | AnropuTMbI 06pabOTKH 5 O06paboTKa CUMBOJIBHBIX JAHHBIX. Hcrnonb30BaTh BCTPOCHHBIE (PYHKITUU
CUMBOJIbHBIX JTAHHBIX Berpoennblie pyHKINU S3bIKaA S3bIKA TIPOTPAMMHUPOBAHUS

IPOrpaMMHUPOBaHUS JUIsl 00paOOTKH JUTst 00paOOTKH CUMBOJIBHBIX CTPOK.

CUMBOJIBHBIX CTPOK. AJITOPUTMBI Pa3pabateiBaTh U OTIQXKHUBAThH

00pabOTKH CHMBOJIBHBIX CTPOK: POTPaMMBI, PEATU3YIOIINE TUTIOBHIE

NOACYET KOJINYECTBA MOABICHUN ITOPUTMBI 00PaOOTKH CUMBOJIBHBIX

CHUMBOJIA B CTPOKE, pa30MEHNE CTPOKH JTAHHBIX HA BEIOPAHHOM SI3BIKE

Ha CIJIOBA MO MPOOETHLHBIM CHMBOJIAM, MIPOrPaMMHUPOBAHHSI.

MIOUCK MOACTPOKH BHYTPH JaHHOU [IpeobpazoBeIBaThH YKCIa

CTPOKH, 3aMeHa HAlJICHHOW TTOJICTPOKHA | B CHMBOJIBHYIO CTPOKY M OOpaTHO.

Ha JPYryro CTpOKy. I'eHepanus Bcex Ilpakmuueckue padomeut:

CJIOB B HEKOTOPOM ajgaBuTe, 1. IlocumeonvHas obpabomka cmpox.

yJIOBJIETBOPSIIOIITUX 3aTaHHBIM 2. Obpabomka cmpok

orpaanueHusM. [IpeoOpa3oBaHue yucia | ¢ ucnorv3osanuem QynKyutl

B CHMBOJIBHYIO CTPOKY U 00OpaTHO CMaHOapmuou 6UOIUOMEKU A3bIKA
nPOCPAMMUPOBAHUS.
3. I'enepayus 6cex cnos,
V0081emBOPAIOUUX 3A0AHHOMY
VCI08UI0

3.5 | AiroputMbl 00pabOTKH 10 MaccuBsl 1 IOCTIEA0OBATEIEHOCTH [TpuBOIUTH IPUMEPHI OJTHOMEPHBIX

MaCCHUBOB

yncesl. Beraucinenue 0000MEHHBIX
XapaKTEePUCTUK JIEMEHTOB MacCHBa
WJIY YMCIIOBOM MOCIIeJ0BATEIbHOCTH
(CyMMBI, MPOU3BEACHHUSI, CPETHETO
apu(pMeTHIECKOT0, MUHHUMAIbLHOTO
1 MaKCHMAaJIbHOTO JICMCHTOB,
KOJIMYSCTBA DJICMCHTOB,

Y JIBYMEPHBIX MacCHUBOB.

[IpuBOIMTH TPUMEPHI 3a7a4

13 NOBCEIHEBHOM KU3HH,
MIPEANOJIATAIOIINX UCIIOJIb30BAHUE
MaCCHBOB.

Pa3pabartbiBaTh 1 OTJIQXKUBAThH
IIPOTPaMMBl, PEATTU3YIOIINE TUIIOBBIE
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yJIOBJIETBOPSIIOIIUX 33IaHHOMY
yCIIoBUI0). JIMHEHHBIN monck
3aJIaHHOTO 3HAYEHUS B MaCCHUBE.
CopTHpoBKa 0JTHOMEPHOTO MAaCcCHBA.
[IpocThie METOIBI COPTUPOBKHU
(MeToa Mmy3bIpbKa, METO1 BBIOOPA,
COPTHPOBKA BCTaBKAMMU).
CopTHupoBKa CIUSTHUEM.

bricTpas copTupoBKa Mmaccusa
(amropurm QuickSort).

JIBOMYHBIN IOUCK B OTCOPTUPOBAHHOM
MacCHBe.

JIByMepHbIE MacCHUBBI (MATPHUIIbI).
AnropuTmbl 00pabOTKH JBYMEPHBIX
MacCCHBOB: 3aMI0JTHEHUE IBYMEPHOTO
YHCJIOBOT'O MAaCCHBA IO 33JJAHHBIM
paBUJIaM, MMOUCK dJIEMEHTA

B JIBYMEPHOM MAacCHBE,

BBIYUCJICHNE MaKCUMyMa (MUHUMYMa)
¥ CYyMMBI DJIEMEHTOB JIBYMEPHOTO
MacCHBa, EPECTAaHOBKA CTPOK

¥ CTOJIOIIOB IBYMEPHOTO MAacCHBa.
Paszpabomka npoepamm onsa pewenus
npoCmuIX 3a0a4 aHAIU3A OAHHBIX
(ouucmra oannvix, knaccugurkayus,
AHANU3 OMKIIOHEHUL)

aJITOPUTMBI 00PaOOTKH OTHOMEPHBIX
Y IBYMEPHBIX MacCCHBOB, Ha BHIOPaHHOM
SI3BIKE TIPOTPAMMHPOBAHUS.
Paspabamveieamov npoepammol

0J151 peulerust npOCmbvIX 3a0ay AHAIU3A
OAHHbIX.

Ilpakmuueckue padomul:

1. 3anonnenue maccusa.

2. Boruucnenue 06006ujénnoix
Xapakxmepucmux Maccusa (YUciootl
noc1e0068amenlbHOCMuU).

3. Ilouck muHumanrbHo2o
(MAKCUMATILHO20) DTIeMEHMA 8 YUCTOBOM
maccuee.

4. Jluneiinwiii nouck 3a0aHH020
3HAYeHUs1 8 MACCUse.

5. Ilpocmwie memoovl copmuposxu
maccusa.

6. bvicmpas copmuposka maccusaa.

1. [{eouunwiii nouck.

8. Obpabomra mampuy.

9. Ananuz oanHwvix

Hroro no pazgeny

44
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Paznen 4. UndopManimoHHbIE TEXHOJIOTHH

4.1 | O6paboTKa TEKCTOBBIX 6 TekcToBBIN mporeccop. Pa3zpabateiBaTh CTPYKTYpY JOKYMEHTA.
JOKYMEHTOB PenaktupoBanue u hopmaTupoBaHue. Hcnonp30BaTh CpeIcTBa aBTOMATU3ALUU

[IpoBepka opdorpaduu u rpaMMaTUKH. | IPU CO3AAHUH JIOKYMEHTA.
CpencTBa novcka 1 aBT03aMEHbI [TpumeHsTH MpaBuiia ITUTUPOBAHUS
B TEKCTOBOM IIPOLIECCOPE. MCTOYHUKOB U 0(hOPMIICHHUS
Hcnonp3oBaHue CTUIEN. OoubaMorpauyecKux CChIIOK.
CTpyKTypUpOBaHHbBIE TEKCTOBBIC [IpuHUMaTh yyacTHe B KOJUICKTUBHOM
NOKyMeHTbl. CHOCKH, OTJIaBJICHHE. paboTe HaJ TOKYMEHTOM.
KonnextuBHas paboTa ¢ JokymMmeHTaMH. | BBITOMHATE HA0OP M MPOCTYIO BEPCTKY
NHCcTpyMEHTHI pelieH3UpOBaHUS MaTeMaTH4YeCKUX TEKCTOB.
B TEKCTOBBIX nporieccopax. Obnaunsie | I[lpakmuueckue padomul:
cepuchl. [lenoBas nmepenucka. Pedepar. | 1. Bépcmrka ookymenmos
[IpaBuiia UIUTUPOBAHUS UCTOYHUKOB U C MamemamudecKumu Qopmyiamu.
odopmiteHUsT OMOIMOrpadUIEeCKUX 2. MHozocmpanuunvie 00KyMeHmbl.
cceuiok. OdopmiieHne crmcka 3. Konnexmuenas paboma
mutepatypbl. Cmandapmuol ¢ OOKyMeHmamu
oubuopapuyecKux onucanuil.
3HAKOMCTBO C KOMITBIOTEPHON BEPCTKOM
TekcTa. TeXxHu4YecKkue cpeicTBa BBOIa
TekcTa. Crienuanu3upoBaHHbIE CPEJICTBA
pEeIaKTUPOBAHUS MATEMATUUYECKUX
TEKCTOB

4.2 | AHanu3 JaHHBIX 8 Anann3 na"gHeIX. OCHOBHEIE 33/1aUU [TIpuBoUTE TPUMEPHI 3314 aHAJIU3A

aHAJIN3a JAHHBIX: IPOTHO3UPOBAHUE,
KJaccuduKkaius, KiacTepu3aius,
aHaJIN3 OTKJIOHECHUWH.

JTAHHBIX.
[losicHATH Ha MpuUMeEpax
IIOCJIEA0BATENIBHOCTD PEIICHUS 3a1a4
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[TocnenoBaTenbHOCTh pelICHUS 3a/1a4
aHaM3a JaHHBIX: COOP MEPBUYHBIX
JTAHHBIX, OYMCTKA U OIIEHKA KaueCcTBa
JAHHBIX, BEIOOP W/WUJTK TTOCTPOCHUE
MOJIEJIH, MPeoOpa30BaHNE JAHHBIX,
BU3YaJIU3allNsl JaHHBIX, HHTEPIIPETAIIS
pe3ynbTatoB. [IporpaMMHBIe cpenicTBa
Y UHTEPHET-CEPBUCHI JIs1 00pabOTKH

W TIpEJICTaBICHUS TaHHBIX. bobime
naHHble. MammHHOe 00y4YeHue.
HnmennexmyanvHwlil anaiu3 OAHHLIX.
AHann3 TaHHBIX ¢ IOMOIIBIO
AJIEKTPOHHBIX Tabyuil. Beraucnenue
CYMMBI, CPEIHETO apu(PMeTHIECKOro,
HanOOJIBIIETO (HAUMEHBIIIETO) 3HAUCHHUS
nuana3zoHa. Berancienue

K03 HULIMEHTa KOPPETSALUU IBYX PSIIOB
naHHbIX. [TocTpoeHMe cTOIOUATHIX,
JMHEHYATHIX U KPYTOBBIX THArPaMM.
[TocTpoenue rpadukoB GyHKLIHMA.
[TonGop nuHuM TpeHaa, perieHue 3aaau
IPOTHO3UPOBAHMS.

YuciieHHOE pelIeHre YpaBHEHUN

C TIOMOIIIBIO TTOI00pa TTapameTpa.
OnTumuzanms Kak MOUCK HAMTYYIIIeTo
pEIIeHus B 3aJJaHHBIX YCIOBUSIX.
LeneBas hyHKIMS, OTpaHUYCHUS.

aHaM3a IaHHbIX.
Pemates mpocThie 3a1aun aHanm3a
JAHHBIX C MIOMOIIBIO JIEKTPOHHBIX
Ta0IuII.

Hcrnonb30BaTh COPTUPOBKY U (DUITBTPHI.
Hcnonp30BaTh cpeacTBa AeI0BOM
rpaduKu A7 HATJSITHOTO
MIPE/ICTABIICHUS TaHHBIX.

Pemate mpocThie pacuéTHbIC U
ONITUMH3AIMOHHBIC 33191 C TIOMOIIBIO
AIIEKTPOHHBIX TAOJIHII.

Ilpakmuueckue pabomul:

1. Ananuz oannwvix ¢ nomowwbio
91eKMPOHHBIX MAOIUY.

2. Haznaonoe npedcmasnenue
pe3yibmamos Cmamucmuideckou
006pabomxu OaHHLIX 8 8U0e OUACPAMM
cpeocmeamu pedaKxmopa 31eKmpoOHHbIX
maoauy.

3. Iloobop nunuu mpenoa,
NPOCHO3UPOBAHUE.

4. Yucnennoe peuwienue ypagHeHul

€ NOMOWbI0 N00bOpa napamempa.

5. Pewenue 3a0au onmumuzayuu

C HOMOWBIO INEKMPOHHBIX MAOIUY
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JlokanbHbIE U TI00ATBEHBI MUHUMYMBbI
neneBoi GyHkiuu. Pemenne 3amaq
ONTUMU3ALUHU C TOMOUIBIO
AJIEKTPOHHBIX TaOJIHUIL

Hroro no pazgeny 14
PezepBHOE Bpems 14
OBILEE KOJIMYECTBO 136
YACOB I1O I[TPOI'PAMME
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11 KJIACC
HaumenoBanue
Ne KonnuecTtBo OCHOBHBIE BUJBI IEITEIbHOCTHA
pa3aenoB U TeEM [IporpammHoe conepxkanue
/T 4acoB 00yyarommxcs

y4eOHOro rpeaMeTa

Paznen 1. TeopeTnueckue ocH

0BbI HH(POPMATHKH

1.1

Nudopmanms
1 UH(POpPMaLIMOHHBIE
IPOLIECCHI

10

TeopeTnueckne Moaxobl K OIIEHKE
KOJIM4YeCcTBa MH(POPMALIUH.

3aKOH aIUTUBHOCTH HUH(POPMALIUH.
®opmyna Xaptiu. Uapopmanus u
BepoATHOCTh. Dopmyna [llenHoHa.
ANTOPUTMBI CKaTUS JAHHBIX.

Anroputm RLE. Anroputm Xaddmana.

Anroput™m LZW. Alroputmsl cxaTus
JAHHBIX

C OTEPSIMU. Y MEHBIIICHUE TJTyOUHBI
KoJupoBaHus 1BeTa. OCHOBHBIE UACH
anroputMoB cxatus JPEG, MP3.
CkopocTb nepeayu JaHHbIX.
3aBUCUMOCTb BPEMEHH Tepeaadn

OT UH(POPMAITMOHHOTO 00BEMA TAHHBIX
U XapaKTEPUCTUK KaHalla CBSI3HU.
[TprarHBI BOZHUKHOBEHUS OIINOOK
npu nepegayve naHHbiX. Kospl,
MO3BOJISIIONIME OOHAPYKUBATH U
UCIIPABJIAThH OLIMOKH, BO3HUKAIOIIHNE
npu nepejave JaHHbIX. Paccrosinue
Xsmmunra. KogupoBanue

XapakTepu3oBaTh Pa3IMIHBIE
TEOPETUUYECKUE MOIXOJIbI K OI[CHKE
KOJIM4Y€ECTBa MHPOPMALIUH.

OnuchiBaTh U3y4aeMbI€ AITOPUTMBI
CKaTus JIaHHBIX, CPABHUBATh
pe3yabTaThl UX paOOTHI.

Pemrate 3aaun Ha onpenencHue
BPEMEHU Nepeaadyu JaHHbBIX 110 KaHAIy
CBSI3U C U3BECTHBIMHU XapaKTEPUCTUKAMM.
[TosicHATH TPUHIIUIIBI OOHAPYKEHUS

Y UCIIpaBJICHUSI OLIMOOK IIPH Mepeaaye
JAHHBIX C TOMOILBIO
IOMEXO0YCTOMYUBBIX KOJOB.

[losicHsATh 3HAUECHUE MOHATHI
«CUCTEMay, IIOJCUCTEMAY,
«CUCTEMHBIN 3P ek,

«YTIpaBJICHHUEY; 3HAUCHUE OOPATHOU
CBSI3U ISl JOCTHXKEHUS LIeTU
yIpaBJICHUS.

Ilpaxkmuueckue pabomeot:

1. Corcamue 0anHblx ¢ NOMOUBIO
ancopumma RLE.
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¢ moBTOpeHHEM OMTOB. KO/IbI
X3MMUHra.

Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX
B3auMozeiicTere. CucteMHbIi 3P heKT.
VYnpasnenue kak HHPOpMaMOHHBIN
nporecc. O6paTtHas CBA3b

2. Coicamue OAHHbBIX ¢ NOMOUWBIO
aneopumma Xagppmana.
3. Corcamue oanHbIX ¢ nomepsamu

(ancopummor JPEG, MP3).
4. Ilomexoycmotiuugble KOObl

1.2

MonenupoBanue

Mogenu u monenupoBanue. Llenb
MOJEINPOBAHUSA. AJIEKBATHOCTD
MOJIETTU MOJIETTUPYEMOMY OOBEKTY WIIH
npoleccy, LeJId MOACIUPOBAHUS.
dopmanuzans NPUKIAJIHbIX 3a7a4.
[IpencraBnenne pe3yabTaToB
MOJICTTUPOBAHUS B BUJIE, YIOOHOM

JUTS1 BOCIIPUSATHS YEIIOBEKOM.
['pacduueckoe npecTaBIeHUE TaHHBIX
(cxembl, TaOIUIIbI, TpauKn).

['padni. OcHOBHBIC MOHATHS. Buapb
rpados. Onucanue rpagoB ¢ TOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MATPHII,
CIIUCKOB CMEXHOCTH. Pemienue
aNrOPUTMUYECKUX 3aa4, CB3aHHBIX

¢ aHaju3oM rpadoB (ITOCTPOCHUE
ONTUMAIbHOIO ITYTH MEXY
BEpIIMHAMU rpada, onpeeacHue
KOJIMYECTBA PA3JIMUHBIX yTEH MEXKITY
BEpUIMHAMU OPUEHTHUPOBAHHOTO
aIMKJIMYECKOTO Tpada).

HepeBbsi. bunapnoe nepeBo. JlepeBbs

OnpenensiTe MOHATUSI «MOJENbY,
«MOJEITUPOBAHUE.
Knaccudummposate moenu

10 3aJaHHOMY OCHOBAaHHUIO.
OnpenensaTs Ueab MOJAETUPOBAHUS

B KOHKPETHOM CITy4ae.

[IpumeHATh aNTrOpUTMBI HAXOXKICHUS
KpaT4animx NyTerd MEK1y BEpIINHAMHU
OpUEHTHUPOBAHHOTO rpada.
[IpuMeHATH AIrOPUTMBI OIIPENEIICHUS
KOJINYECTBA PA3TUYHBIX TyTEH MEXKITY
BEpPIIMHAMHA OPUEHTUPOBAHHOTO
aIMKJINYeCcKOro rpada.

[IpuBOANTH pUMEPHI UCTIOJIb30BAHUS
JIepeBbEB U TpadoB MPU ONMHUCAHUH
00BEKTOB U MPOIECCOB OKPYKAIOIIETO
MUpa.

Crpouts nepeBo nepedopa BapuaHTOB.
XapakTepu30oBaTh UTPY KaK MOJIEIb
HEKOTOPOU CUTYallHH.

JlaBaTp onpeieseHre BEIMTPBIIIHON
CTpaTEruu.
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noucka. CriocoOsl 00X0/a IepeBa.
[IpencraBinenne apuMETHIECKUX
BBIP2XXEHUI B BUJIE IepeBa.
JIMCKpETHBIC UTPHI IBYX UTPOKOB

¢ monHOoU nHpopManuei. [Toctpoenne
JepeBa nepedopa BapuaHTOB, OMACAHUE
CTpaTeruu UTPhI B TAOIMYHOM opMme.
BBIUTpBIIIHBIE U TPOUTPHITITHBIC
TIO3UIINH. BEIUTPBINITHBIE CTPATETHH.

CpencTBa UCKYCCTBEHHOT'O MHTEIIEKTA.

CepBHCHI MAILIMHHOTO NIEPEBOJA U
pacIiO3HaBaHUs YCTHOW PEUH.
KOrHuTrBHBIE CEPBUCHI.
Nnentudukamms u mouck
N300pakeHU, pacliO3HaBaHUE JIUII.
Camo00yyaromyecst CHCTEMBI.

M cKyCCTBEHHBIN MHTEIUIEKT

B KOMITBIOTEPHBIX UT'PaXx.
Hcnonp30BaHne METO0B
HCKYCCTBEHHOI'O UHTEJUIEKTA

B 00yYaroIIuX CUCTEMaX.
Hcnonp30BaHne METOIOB
MCKYCCTBEHHOI'O UHTEJIJIEKTA

B poOOTOTEXHHUKE. THTEPHET BEILIEH.
[lepcrieKTUBBI pa3BUTHS
KOMITbIOTEPHBIX MHTEIUIEKTYaJIbHBIX
cucrem. HelipoHHsie cetn

OnuceIBaTh BRIMTPHIIIHYIO CTPATET U0
B 33JITaHHOM UTPOBOM CUTYyallUU

B (hopme JiepeBa Wik B TAOJIMYHOM
dbopwme.

[ToSCHATH MOHATUS «UCKYCCTBEHHBIN
WHTEJUICKT), K MAITUHHOE O0YUCHUEY.
[IpuBoauTH MpUMEpHI 3a7a4,
pellIaeMbIX C TOMOIIBIO
HCKYCCTBEHHOT'O MHTEJIJIEKTA.
Ilpakmuueckue padomot:

1. Iouck sviuepviunoli cmpameauu

8 uepe ¢ NoaHoU ungopmayuell.

2. Cpedcmea uckyccmeeHH020
UHmMesIeKma

Htoro no pazgeny

18
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Paznen 2. AaropurmMbl M IPOrpaMMHUPOBaHUE

2.1 | DemenTHI TEOpUH 6 dopmanuzalus HOHITHUS aJrOPUTMA. [TosicHATH TOHATHS «BBIYUCITUTEILHBIN
JIITOPUTMOB Mamuna TrropuHra Kak POLIECCY, «CI0KHOCTh ATOPUTMAY,

YHUBEpCAJIbHAS MOJIEJIb BHIYMCICHHUM. «PHEKTUBHOCTD ANTOPUTMAY.
Te3uc Yeépua—TrropuHra. [TpuBoUTH IpUMEPHI YPHEKTUBHBIX
Mawuna Ilocma. aJITOPUTMOB.
Hopmanvuule ancopugpmer Mapkosa. CocTaBisTh IPOrpaMMBbl ISl MAllIMHbI
Aneopummuyecku Hepaspeuwiumvle Trropunra.
3a0auu. 3a0aya ocmanosa. Hcnonvzosams HopmanbHbvle
Hesoszmoorcnocms aemomamuueckou anzopughmwr Maprosa.
OmMaaoKu NPoOcPamM. JlaBaTh OIIEHKY CJI0KHOCTH U3BECTHBIX
OneHka CI0KHOCTH BbIUMCIECHUN. aJIrOPUTMOB.
Bpewms pabotst u 00bEM ucnions3yemoit | Ilpakmuueckue pabomet:
aMsATH, UX 3aBUCUMOCTb OT pazMepa 1. Cocmasnenue npocmoti npozpammol
UCXOJHBIX JaHHBIX. OleHKa ona mawunsl Teropunea
ACUMIITOTUYECKON CI0KHOCTH
QITOPUTMOB. AJTOPUTMBI
ITOJIMHOMUAILHOU CIIOKHOCTH.
[lepebopusbie anroputmsl. [Ipumepsr
Pa3IMYHBIX AITOPUTMOB PEIICHUS
OJIHOM 3a/1a4M, KOTOPbIE UMEIOT
Pa3IUYHYIO CIOKHOCTh

2.2 | AITOpUTMBI 28 [Torck mpoCTHIX YKCell B 3aJAaHHOM Hcnonb30BaTh aNropuT™ «perieTo

Y CTPYKTYPBI JAHHBIX

JIama3oHe C MOMOIIBIO ANTOpUTMa
«peteto IpaTocheHar.
MHoropa3psiTHbIC 1IeJIbIe YHCTIa,
3a/1a4¥l ITUHHON apuMeTHKH.

OpatoceHay i IOUCKa MPOCThIX
qucell B 33JaHHOM JIMaIla30He.
[TosicHATh TpUHLUITBI 00PaOOTKH
MHOTOPA3PSAHBIX LIEJIBIX YUCEI
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CnoBapu (accolMaTUBHbIE MACCHUBHI,
OTOOpaKEHUS ). XOII-TaOJIHIIBI.
[TocTpoenue anhaBUTHO-4aCTOTHOTO
CJIOBaps Ui 33JJAaHHOTO TEKCTA.
Ananuz mexcma Ha ecmecmeeHHOM
sa3viKe. Bvloenenue
nocnedosamenbHocmeli o WaoioH).
Pecynapnuie svipasicenusn. Yacmommwiii
AHANU3.

Creku. AHanu3 NpaBUIbLHOCTH
CKOOOYHOTO BhIpaXKeHUs. Beraucienue
apu(PMETUIECKOTO BBIPAKEHUS,
3aIIMCaHHOTO B TOCT(HUKCHOH hopme.
Ouepenu. Mcnions3oBanue ouepenu
JUISl BPp€MEHHOT'O XPAHEHUS JTAHHbBIX.
Cesaznvle cnucku. Peanuzayus cmexa u
oyepeou ¢ NOMOUbIO CEA3HLIX CNUCKOS.
Anroputmsl Ha rpadax. [loctpoenue
MHUHHUMAJILHOTO OCTOBHOTO JIEpeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada.

006x00 epagha 6 enyouny. Ob6x00 epaga
6 wiupuny. KommaecTBo pa3nnyHbIX
IIyTEN MEXy BEPIIMHAMU
OPUEHTUPOBAHHOTO AIMMKINYECKOTO
rpada. Anroputm JlefKCTpHI.
Aneopumm Dnoiida—Yopwanna.

Y pEAIU30BbIBATH COOTBETCTBYIOIINE
AITOPUTMBI HA SI3BIKE
IPOrpaMMHUPOBAHUS.

[IpumensTh cioBapu (accolMaTuBHbBIE
MacCHUBBI, 0TOOpaXK€HUs1) B 3a/1ayax
00pabOTKU JTaHHBIX.

BpInonHATE IPOCTON aHAIN3 TEKCTA
Ha €CTECTBEHHOM SI3bIKE, B TOM UHUCJIIC
C UCIIOJIb30BaHUEM PETYJISIPHBIX
BBIPAKEHUU.

[TosicHsATh TPUHIIUIIBI PAOOTHI CTEKA
U OYepe/iv, UCTIOIb30BaTh CTEKU

Y Ouepeiv JIsl pelieHust
ANTOPUTMUYECKUX 3a]1a4.
Peann3oBbIBaTh U UCMOJIB30BaTh
JBOMYHbIC (OMHAPHBIE) NEPEBbSI

U Tpadbl A1 pelieHus 3a1au
00pabOTKH JIaHHBIX.

Hcnonb3oBaTh TMHaMUYECKOE
IPOrpaMMHUPOBAHUE

JUTSl BBIYUCIICHUSI PEKYPCUBHBIX
(GyHKUUMH, NOICYETA KOJTMYECTBA
BapUAHTOB U PEILICHUS 3a]1a4
ONTUMU3AIUY.

Ilpakmuueckue padomoi:

1. Ilouck npocmulx uucen 8 3a0AHHOM
ouanasome.
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HepeBbs. Peanusanusa nepesa

C MOMOILBIO CCBUIOYHBIX CTPYKTYP.
JBonuHbIe (OMHAPHBIC) JIEPEBbSI.
[Toctpoenue nepesa AJisl 3aIaHHOTO
apu(MEeTUUECKOTO BhIPaKEHUS.
PexypcuBHbIE alrOpuTMBI 00X0/1a
nepesa. Mcrnonb3oBaHue cTeka u
ouepenu Jyisi 00Xo0/1a Jiepena.
JuHamudeckoe mporpaMMUpPOBaHUE
KaK METOJ PEIICHUS 3a/1a4 C
COXPAHEHUEM MTPOMEKYTOUHBIX
pe3yabTaToB. 3aauu, peliaeMblie ¢
MOMOIIBIO IMHAMUYECKOTO
MPOrpaMMHPOBAHUS: BBIUUCIICHHE
PEKYpPCUBHBIX (DYHKITUH, TOJACUYET
KOJIMYECTBA BApUAHTOB, 3aa4H
ONTUMU3ALUU

2. Peanuzayus ebivucieHull

C MHO20PA3PAOHBIMU YUCTIAMU.

3. Ilocmpoenue angpasummno-
YACMOMHO20 C108aAPs 018 3A0AHHO20
meKkcma.

4. Ananus mexcma Ha eCmecmeeHHOM
A3bIKE.

5. Buiuucnenue apugpmemuyeckoeo
BbIPANCEHUS, 3ANUCAHHO2O

6 nocmeghuxcHotl popme.

6. Hcnonvzosanue ouepeou.

[. Hcnonvzosanue depesves

OJ151 BLIMUCIEHUSL APUPMEMUYECKUX
BbIPANCEHUII.

8. Buiuucnenue Onunbl Kpamuatiuie2o
nymu mexcoy eepuunamu spaga
(aneopumm [etikcmpuol).

9. Boiuucnenue peKypcusHvlx yHKyul
¢ NOMOWBIO OUHAMULECKO20
nPOSPAMMUPOBAHUSL.

10. Iloocuém xonuuecmsa sapuanmos
¢ NOMOWBI0 OUHAMUYLECKO20
NPOCPAMMUPOBAHUSL.

11. Pewenue 3a0auy onmumuzayuu

¢ NOMOWBIO OUHAMUYLECKO20
nPOSPAMMUPOBAHUSL
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2.3 | OcHOBBI OOBEKTHO- 16 ITousite 06 0OBLEKTHO- [TosicCHATH OCHOBHBIE IPUHITUTIBI
OpPUEHTUPOBAHHOTO OpPUEHTUPOBAHHOM 00BEKTHO-OPHUEHTUPOBAHHOTO
IPOrPaMMHUPOBAHUS nporpamMmmMupoBaHuu. OOBEKTHI U IPOrpaMMHUPOBAHUS.

kJjacchl. CBOMCTBA M METOIbI 00BEKTOB. | [IpOeKTHPOBAThH M UCIIOJIB30BATh
OOBEKTHO-OPUEHTUPOBAHHBII aHAIN3. | MPOCTHIE KIACCHI OOBEKTOB.
Pa3paboTka mporpaMm Ha OCHOBE [TpoekTrpoBaTh UEPAPXHUH KIACCOB
00BEKTHO-OPUEHTUPOBAHHOTO MOAX0JA. | ISl OMKUCAHMS IIPEIMETHOM
Nukancynainus, HacJaeJ0BaHUE, o0JacTu.
OJIUMOPHHU3M. Pa3zpabatbiBaTh IpOrpamMmel
Cpenpl ObICTpO# pa3pabOTKH ¢ rpadpuueckuM UHTEPHEHCOM.
nporpamm. [IpoektupoBanue N3yuaTe BTOpOW SI3BIK
uHTEpQeiica moIb30BaTEeII . IPOrPaMMHUPOBAHUS
Hcnonp30BaHue TOTOBBIX ypaBiisieMblx | IIpakmuueckue padbomui:
AJIEMEHTOB JJIsl TOCTPOCHUS 1. Ucnonvzosanue 20mosvix Kiaccos
uHTEpPeiica. 8 npocpamme.
O0630p S3BIKOB MPOTPAMMHUPOBAHUS. 2. Paspabomxka npocmoti npocpammol
[TonsTre o mapaaurmax C UCNONB308AHUEM KIACCOS.
nporpaMMHUpOBaHus. M3yuenue 3. Paspabomka knacca,
8MOPO20 A3bIKA NPOCPAMMUPOBAHUS UCNONIL3YIOWEe20 UHKANCYIAYUIO.

4. Paspabomka uepapxuu Kiaccos.

5. Pazpabomxka npoepammol

¢ epaguueckum unmepgeticom

Htoro mo pazaeny 50
Pa3nen 3. UndopMannoHHbIe TEXHOJIOTHH

3.1 | KomnsrotepHo- 8 DTarbl KOMIBIOTEPHO- BriaensTh 3Tamsl KOMIBIOTEPHO-
MaTEMaTHIECKOE MaTEMaTHIECKOTO MOJICITHPOBAHNS MaTEMaTHIECKOTO MOJICITUPOBAHUS
MOJICTHPOBAHHE MIOCTAaHOBKA 3aa4uu, pa3paboTka Y PEATM30BBIBATh UX C TIOMOIIIBIO
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MOJIEJIN, TECTUPOBAHUE MO/ICIIH,
KOMIIbIOTEPHBIN

AKCIIEPUMEHT, aHAJIU3 PE3YIbTaTOB
MO/JICJIMPOBAHUS.

JuckpeTrsanus npu MaTeMaTu4eCKoOM
MOJICJIMPOBAHUU HENPEPHIBHBIX
nporeccoB. MoienupoBanue
JIBUXKEHUA. MoaenupoBaHue
OMOJIOTHYECKHX CHCTEM.
MaremaTudecKue MoIeIu

B DKOHOMHUKE. BeIuncanTeILHbIe
AKCIIEPUMEHTHI C MOJICTISIMH.
Komnwvromeproe mooenuposanue
cucmem ynpaeneHusl.

OO6paboTka pe3yabTaToB
AKCIIEpUMEHTA. MeTO 1 HAMMEHBIINUX
KBaJipaToB. OIEHKA YHCIIOBBIX
napaMeTpoB MOJICIUPYEMBIX 0OBEKTOB
U nporieccoB. BoccTtaHoBiieHue
3aBHCUMOCTEM 10 pe3yiabTaraM
AKCIIEPUMEHTA.

BeposatHocTHBIE MOJIEH. MeTOABI
Monte-Kapno. UmMutannonnoe
MojenrupoBanue. CucTeMbl MACCOBOTO
00CTyKHUBaHUS

IPOrPaMMHOTO 00ECTICUCHUSI.
[TosicHATh HEOOXOAMMOCTD U CYIITHOCTb
JTUCKPETU3AIIUU TIPU PEIICHUN
BBIYHUCIIUTEIBHBIX 33/1a4 C TTOMOIIBIO
KOMITHIOTEPOB.

Hcnonb3oBaTh UMUTAIIMOHHOE
MO/ISITMPOBAHKE, B TOM YHUCIIC Ha
OCHOBE BEPOSITHOCTHBIX MOJICIICH.
OO0pabaThIBaTh pe3yIbTaThl
IKCIIEPUMEHTA.

Ilpakmuueckue padomot.

1. Mooenuposanue osudicenus.

2. Mooenuposanue 6uonocuyeckux
cucmem.

3. Umumayuonnoe mooenuposarue
¢ nomowvio memooa Moume-Kapo.
4. Obpabomka pe3ynbmamos
9IKCnepuMeHma
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3.2

ba3el nanHbBIX

10

Tabnuunbie (pensiiinoHHbIe) 0a3bl
naHHbIX. Tabnuia — npeacraBicHUe
CBEZICHUI 00 OJIHOTUITHBIX 00BEKTAX.
ITone, 3ammucek. Kimrou Tabiuiel. PadoTa
C TOTOBOI1 0a3011 JaHHBIX. 3aOJIHEHHE
0a3bl maHHbIX. [IOMCK, COpTUPOBKA U
buIbTpanys TaHHBIX. 3aMPOCHI

Ha BBIOOPKY JaHHBIX. 3aIIPOCHI

C mapamMeTpamu. BerauciasieMble mos
B 3apocax.

MHuorora0ianaHbie 0a3bl JaHHBIX.
Tunbl cBsI3el MEX Ty TaOIUIAMH.
Bremnauit kimrou. LemoctHocTs 6a3bl
JAHHBIX. 3aMPOCHl K MHOTOTA0JIMYHBIM
0a3aM JaHHBIX.

OcHo8Hble NpUHYUNBL HOPMATUZAYUY
0a3 oanHwvix. A3vIK ynpasnenus
oannvimu SQL. Cozoanue npocmobix
3anpocos na szvike SQL Ha 6b100pKy
OAHHBIX U3 OOHOU MAOIUYBI.
Hepensayuonnvie 6azvl 0anmbix.
IDKcnepmuvie cucmemul

XapakTepu30BaTh 0a3y JaHHBIX KaK
MOJIEJIh TIPEJIMETHOM 00JIacTH.
[IpoexTupoBaTh MHOTOTAOIHYHYIO Oa3y
JTaHHBIX.

OcyIecTBIATh BBOJI M pEaKTHPOBAHUE
JTaHHBIX.

OcymecTBIATh COPTUPOBKY, TIOUCK

¥ BbIOOD JITaHHBIX B TOTOBOMU 0aze
JTAHHBIX.

dopMupPOBaTH 3aITPOCHI HA TIOUCK
JTAHHBIX B CPEJIC CHCTEMbI YIIPABIICHUS
0a3aMu JTaHHBIX.

VYrpapnaTs 62301 TaHHBIX

C TIOMOIIIBIO TTPOCTHIX 3aIPOCOB

Ha s3b1ke SQL.

[TosicHATH 00J1aCTH IPUMEHEHHS,
JOCTOMHCTBA U HEJIOCTATKH
HEPEJIAIMOHHBIX 0a3 JaHHBIX

B CPAaBHEHUH C PEIISAIIMOHHBIMHU.
Ilpakmuueckue paoomut:

1. Paboma c comosou 6a301 OAHHUBLX.
2. Paspabomka mnoecomabauunou 6azvi
OAHHBIX.

3. 3anpocwvi k MHO2OMAbIUYHOU Da3e
OAHHBIX.

4. Vnpaenenue 0aHHbIMU C NOMOWBIO
sazvika SQL
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3.3 | BeO-caiiTbl 14 WuTepuer-npunoxenus. [lonsatue o [TosICHATH IPUHLMIIBI TEXHOJIOTUU
CEPBEPHOU U KJIMEHTCKOW YacTsIX CanTa. | «KJIMEHT — CEpBEP» HA IPUMEPE
TexHOoNmorus «KIUEHT — cepBep», €€ B3anMo/IeicTBHS Opay3epa
JIOCTOMHCTBA U HeJocTaTKh. OCHOBBI u BeO-cepBepa. Co3niaBath MpOCThIE
s3p1ka HTML m xackaJHBIX TaOJIHII BEO-CTpaHUIIbI, UCTIONb3YS S3bIK
ctuneit (CSS). Cuienapun Ha sI3bIKE pasmetku HTML, kackaaHbie TaOIUIIbI
JavaScript. ®opmsl Ha BeO-CTpaHUIIE. CTWJIEH U CLICHAPUU Ha A3BIKE
Pa3menienue BeO-caiiToB. Yciyra JavaScript. OnuceIBaTh TEXHOJIOTHIO
XOCTHHra. 3arpy3ka (aijioB Ha CalT pa3MeleHus CauToB B ceTu VIHTepHeT.
Ilpakmuueckue pabomut:
1. Cozoanue mexcmoeoti
8eO-cmpanuybi.
2. Co30aHue 6eb-cmpanuybl,
sKAOUAOWel MyTbmuUmMeOUlHble
00vexmol (PUCYHKU, 38YKOBble OAHHbLE,
810€0).
3. Oghopmnenue cmpanuyvl ¢ NOMOWbIO
KACKAOHBIX MaOIUYy cmuJiell.
4. Ucnonvzosanue cyeHapues Ha s13vlKe
JavasScript
3.4 | KomnbroTepHast 8 BBoj n300paxeHuil ¢ UCMOJIb30BaHUEM | BBIMOTHATE OOITYI0 KOPPEKIIHIO
rpaduka Pa3IMYHBIX HU(POBBIX YCTPOICTB U (POBBIX U300paAKEHUN.

(urdpoBbIX PoToannapaTroB u
MHUKpPOCKOIOB, BUJIEOKAMeEp, CKAHEPOB
U IPYTUX YCTPOMCTB).

['paduueckuii penakrop. Pazperienue.
Kagpuposanue. McnpaBienue

[TpuMeHATH, HHCTPYMEHTHI
rpauyecKoro pelakTopa K OTACIbHBIM
00J1acTsIM U300paKECHUS.

CtpouTh MHOTOCTIOMHBIC NU300paKCHUS
C MCTIOJIb30BaHNEM MACOK, TOTOBUTD

50




denepanpHas padodas nporpamma | MHpopmaruka. 10-11 xmaccel (yriryOnéHHBIA YPOBEHB)

MEPCIEKTUBLI. [ 'ncrorpamma.
Koppeknust ypoBHEM, KOPPEKLUS [IBETA.
ObeciBeurBaHUE 1[BETHBIX
n3o0paxkenuit. Perymib. Paborta

¢ obnactsimu. OUIBTPBHI.
MHorocnoiHbie H300pakeHusl.
Texkcrosblie ciiou. Macka ciosl.
Kananel. CoxpaHeHue BbIICIICHHON
obnactu. [ToaroToBka WiIrOCTpaui
JUIsl BeO-CaiiTOB. AHUMUPOBAHHBIE
N300paKeHHUS.

Bexropnas rpaduxa. [[pumMuTuBbLI.
N3MeHeHne nopsaka 3J€EMEHTOB.
BripaBHMBaHuMeE, pacnpenesieHue.
['pynnupoBka. Kpusbie. @opmatsl
BEKTOPHBIX PUCYHKOB. Vcniosib30BaHue
KOHTYpPOB. BekTopusanus pacTpoBbIX
U300paKEHUN.

[IpUHIUIIBI IOCTPOEHUS U
PEIaKTUPOBAHUS TPEXMEPHBIX
moaenei. CeToyHbIe MOICIIH.
Marepunansl. MonenupoBanue
HMCTOYHHUKOB OcBenieHus. Kamepel.
AnnutuBHbBIE TeXHONIOTUH (3D-
npuHTepsl). [loHATHE O BUPTYaJIbHOM
PEATBHOCTH U TOTIOJTHEHHOM
peabHOCTH

WUTIOCTPALIUU JJIs Pa3MenIeHus

Ha BeO-caiTax, CO37aBaTh
aHUMHUPOBaHHBIC H300pAKEHUSI.
Co3naBaTh BEKTOPHBIE H300paKEHUS
C TIOMOIIBIO PEAAKTOpa BEKTOPHOM
rpadMKu WM HHCTPYMEHTOB
TEKCTOBOTO MPOIECCOopa.
Ilpakmuueckue pabomoi:

1. Obpabomra yughposwvix
Gomoepaghuii (kaopuposanue,
ucnpasnenue nepcneKmugsl, KOppexyus
VPOBHell, KOppeKyus yeema,).

2. Pemywv yugpposoix pomoepadpuii.
3. Mrozocnotinble u300pasdcenus.

4. AHumupoganHvie U300padiceHUs.

5. Bexmopnas epagpuxa
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3.5 | 3D-monenupoBanue 8 [IpuHUHUIIBI TOCTPOEHUS U [TosicCHATH TPUHLUIIBI TOCTPOCHHUS
PEOAKTUPOBAHUS TPEXMEPHBIX TPEXMEPHBIX MOJICIICH.
moenei. CeTouHbIe MOJIEIH. BrInonHsATh onepanuu no nocTpoeHUo
Marepuansl. MonenupoBanue U PEIAKTUPOBAHUIO TPEXMEPHBIX
HUCTOYHUKOB OCBeIcHUA. Kamepsl. MOJICIICH.
AnnutrBHBIE TexHoJ0THH (3D- Pa3mernaTs Ha BUpTyaJIbHOM ClLIEHE
TIPUHTEPHI ). MCTOYHUKH OCBEILIEHUS U KaMEPBHI.
[TonsiTHE O BUPTYAIIbHOU PEATTBHOCTHU [IpuBOINUTE ITPUMEPHI UCTIOJIB30BAHUSA
Y JIONIOJTHEHHOW peaJlbHOCTH TE€XHOJIOTUH BUPTYAJIIbHOU
Y JOTIOJITHEHHOW PEAIbHOCTH.
Ilpakmuueckue padbomui:
1. Cozoanue npocmoix mpéxmeprvix
Mmodenel.
2. Cemounvle mooenu.
3. Penoepune
Hroro no pazgeny 48
PesepBHOE Bpems 20
OBILEE KOJIMYECTBO 136
YACOB I1O ITPOT'PAMME

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULMMAJNIbHOE OBLLEOBPA3OBATE/IbHOE YUYPEXXAEHUE
"BEBEJIEBCKAS] CPEAHSIS1 OBLLIEOEPA30BATEJ/IbHAS LLKOJIA"
MYHWULIMMNAJIbBHOIO PAIOHA "®EP3UKOBCKWI PAAOH" KANTY)KCKOW
OBJIACTMW, Maenbiw EnexHa KopornbliesHa, MpekTop
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