PaccMoTpeHo nmexarorn4eckuM cOBeTOM IIpuioxenne K OCHOBHOW 00pa3oBaTeIbHOM
nporokosa Ne 1 or 30.08.2023 nporpaMMme cpeaHero oo1ero o0pa3zoBaHus
YrBepxkaena npukazom ot 30.08.2023 Ne4S  yrBeprkaenHoi npuxkazom ot 30.08.2023 Ne45

PABOYAS ITPOT'PAMMA

yueOHoro npeamera «Mudpopmaruxa u UKT»
it ooyyaromuxcst 10 — 11 knaccos

yrayOJIeHHBIN YPOBEHD

CocHospbliii bop 2023



COJIEP)KAHUE

JIY: (0207 NN 0 9 7:0: Bc Tz ) 10 (o) v RURURRUUT TR 3
(100 (S 0 D12 (S 010 e ()2 17 6 PP PP TP 7
L0 KITACC eeeee et e e e e e e e e e eeeee—eeeeeea e eeeeeaaeeeeea—aeeereaaeaara——aaaaaa 7
i v 22 Y RPN 12

[Inanupyembie pe3ybTaThl OCBOSHUS IPOrPAMMBI IO HH(POpPMATHKE HA YPOBHE CPETHETO

OOIIIETO OOPABOBAHM ... .vvevviesteteteeastesassesssseessseesss e e be e e b s e b e e e b e shb e e ab e e be e e b e e e b e s e b e e sar e e snn e e nnn e 15
JIMTHOCTHBIC PEBYIIBTATBL ...uuvvieistriessiretessssessssseessssessssbsssssbbe s s ssb e e s s bbb e s ssb e e s sab e e e s abn e e s sab e e e s bre e 15
METaNPEIAMETHBIE PEBYIIBTATB ... vveiiureresurtiessreesssseesssreesssresesssessssne s s ssbeeesbaeesssreassrneessnreeaas 16
TIPEIIMETHBIC PEBYIIBTATBL ..eeuuvveeistreeessteressssesssssesssssessasssesssssessssssesssssesssnsesssnssesssseessnssesssseenns 19

TEeMATHUECKOE TITTAHUPOBAHIIC ... vvveevrreesssreessssessssseesassesssssessssseessssesssssesssnsssssnssssssnseessnssesssseeens 23
1O ) £ 1o PO PP PP UPPPPRTOPROR 23

I3 S 3 7 T 41



Pabouas nporpamma no yuedHomy npeamety «Mudopmaruka» (yriyOonéHHBINA ypOBEHB)
(mpenmetHas o6nacth «MaTeMaTuka u HHGOpMaATHKa) (J1ajee COOTBETCTBEHHO - TpOTrpaMma 1o
uHpopMaTHKe, MHPOPMATHKA) BKIIOYACT MOSICHUTENBHYIO 3alHCKY, COJEp)KaHhe OO0ydeHUs,
IUTAHUpYEMBIE  PE3YyJbTaThl OCBOCHHS NPOrpaMMbl 10 HWHGPOPMATHKE, TEMaTHUECKOEe
TUTAaHUPOBAHUE

Copepxanue oOydeHHs pacCKpBIBaeT COJEpKaTelIbHbIe JTUHUHM, KOTOpbIE MPEaararoTcs
U1 00513aTEIHbHOTO U3YUYEHUS B KXKJIOM KJIacce Ha YPOBHE CPETHEro o0Iero oopa3oBaHusl.

[Inanupyemble pe3yabTaThl OCBOEHHS MPOrpaMMbl IO HH(OpPMATHKE BKIIOYAIOT
JUYHOCTHBIEC, METANpeIMETHbIE PE3yNbTAaThl 33 BECh MEPUO] OOYUEHHS Ha YPOBHE CPEIHETO
oOuiero o0Opa3oBaHUs, a TaKKe MPEAMETHbIE JAOCTHKEHHS OOydarolierocs 3a KaxIbld ToA
oOyJeHUsI.

I[TOACHUTEJIbHAA 3AIINCKA

[Iporpamma mo undopmaTuke (yriiyOnEHHBIN YpOBEHb) Ha YPOBHE CpEIHEro oOIIero
oOpa3oBaHusi pa3paboTaHa HAa OCHOBE TpPEOOBAHMII K pe3yibTaTaM OCBOEHHUS OCHOBHOU
o0pa3oBaTeIbHON MPOrpaMMbl CpeHero o0Iiero oOpas3oBaHwus, mpeacTaBieHHbIX B OI'OC
COO, a takxe denepanbHON paboueil MporpaMmMbl BOCTIUTAHUS.

[Iporpamma mo nHpopMaTHKe TAET MPEICTaBICHUE O IETSNX, OOIIeH CTpaTeTUH 00yICHHUS,
BOCIIUTAHUS M Pa3BUTHs 00y4aroluxcsl cpefcTBaMu yuyebHoro npeamera «MHpopmatruka» Ha
yIrayOJI€HHOM  YpOBHE,  YCTaHaBIMBAeT  00s3aTenbHOE  TPEIMETHOE  COJACp)KaHWe,
peayCcMaTpUBaeT €ro CTPYKTypUpOBaHHE TI0 pas3ielaM HM TeMaM Kypca, OINpeaemseT
pacrmpeieJieHne ero 1o Kjiaccam (roJaM U3y4eHus), 1aéT MpUMEpHOe pacrpeiesieHiue yu4eOHbIX
YacoB IO TEMAaTMYECKUM  pa3ielaM Kypca H  PEeKOMEeHAyeMylo  (MPUMEpPHYIO)
MOCTIEI0OBATENIbHOCTh UX M3YYEHHUS C YUETOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTUKH Y4€OHOTO MPOIECcCa, BO3PACTHBIX OCOOEHHOCTEH 00YyJarOIINXCS.

[Iporpamma 1o wuHQOpPMATHKE OMNpEAENseT KOJUYECTBEHHbIE U  KaueCTBEHHBIC
XapaKTEepPUCTUKN Y4eOHOro MaTepuana Juid KaKIOro roja H3Yy4eHHs, B TOM 4YHUCIE IS
COJICPKATEIbHOTO HAIOJHEHUS Pa3HOro BHUAA KOHTPOJIS (MPOMEXKYTOUHOM aTTecTaluu
00y4aroIuXCcsl, BCEpOCCUMCKUX IPOBEPOUHBIX pabOT, rOCYJapCTBEHHON HTOTOBOM aTTECTALINH).
[Iporpamma 1m0 WHGpOpPMATHKE SBISIETCS OCHOBOW JUIsI COCTABIICHUS ABTOPCKUX YYEOHBIX
pOrpamMM U Y4eOHHKOB, TOYPOYHOTO TUIAHUPOBAHUS Kypca YIUTEIICM.

Nudopmaruka B cpegHeM oO1ieM 00pa3oBaHUU OTPaKaET:

CYLIHOCTh MH(GOPMATUKH KaK HAy4YHOW JUCIUIUIMHBI, H3yYaroliell 3aKOHOMEPHOCTH
MPOTeKaHWsI ¥ BO3MOKHOCTH aBTOMATH3allMd HMH()OPMAIMOHHBIX IPOILECCOB B PAa3IMYHBIX
cucTeMax;

OCHOBHBIE 00JacTH TNPUMEHEHUS HH(POPMATUKU, MpPEkKAEC BCETo HHPOPMAIMOHHBIC
TEXHOJIOTHH, YIIPABIECHUE U COLIUATBHYIO chepy;

MEXTMCIUTUTMHAPHBIA XapakTep HHHOPMAaTUKN U HH(POPMAIIMOHHOHN NeATEIBHOCTH.

Kypc nadopmatuku 115 ypoBHS cpeHETo 001ero 00pa3oBaHuUs SIBISIETCS 3aBEPIIAOIIAM



ATArlOM HETIPEPHIBHOM MOATOTOBKH 00YJAIOIIUXCS B 001acT HHPOPMATUKHA U HHPOPMAITUOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, OMHMPAETCS Ha COAEpX)aHUE Kypca WH(OPMATHKH ypPOBHS
OCHOBHOTO 00IIeT0 00pa30BaHUS W OMNBIT TOCTOSHHOTO NPUMEHEHHS HWH()OPMAIMOHHO -
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, Ma€T TEOPETHYECKOE OCMBICIICHHUE, WHTEPIPETAUI0 U
0000IIIEHNE ITOTO OIBITA.

PesynbraTel yriayOn€HHOTO YpOBHS W3y4eHHs ydeOHoro mnpeamera «HbopmaThka
OPUCHTHUPOBAaHbI Ha IMOJIyYEHUE KOMIETEHTHOCTEH IUIsi TOCIEAYIONIeH MpoQecCHOHATBHOM
JeSITETLHOCTH KaK B paMKax JaHHOW MPeIMETHOW 00JacTH, TaK U B CMEXKHBIX C HEH 00JacTsX.
OHu BKIIIOYAIOT B ceOsl:

OBJIAJICHUE KITIOYEBBIMH MOHATHUSIMH U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS JTaHHAS
mpeaMeTHass 00J1acTh, PacllO3HABAHHE COOTBETCTBYIONIMX MM MPHU3HAKOB M B3aMMOCBSI3EH,
CIIOCOOHOCTh JIEMOHCTPUPOBATH PA3IMIHBIC MTOAXO/IbI K H3YUYEHUIO SBICHHM, XapaKTCPHBIX IS
M3y4yaeMou MpeaMeTHON 00acTu;

YMEHHUE pelIaTh TUIOBBIC NMPAKTHYECKHE W TCOPETHUCCKHE 3aJIayd, XapaKTePHBIC IS
WCIIOJIb30BAHMSI METOIOB M MHCTPYMEHTAPHS JTAHHOH TPEeIMETHOU 00JIacTH;

HAJIMYME TIPEACTABICHUH O JTaHHON MpPEeIMETHOW O0JIACTHM KaK IEJIOCTHOHW TEeOopuu
(COBOKYITHOCTH TEOPHIA), OCHOBHBIX CBSI35IX CO CMEKHBIMHU 00JIACTIMH 3HAHHIA.

B pamkax yrayOnéHHOro ypoBHS ~UW3yYeHHs HMH(OpPMATUKH  OOCCIIeYMBACTCS
IeJICHATIPABIICHHAS IOATOTOBKA 00YYaIONIUXCS K MPOJIOJIKCHUIO 00pa30BaHUs B OPTaHU3AIINSIX
npodeccuoHanbHOTO 00pa30BaHUS M0 CIEIHAIBLHOCTSIM, HEMOCPEICTBEHHO CBSI3aHHBIM C
MUQPPOBBHIMH TEXHOJIOTUSMH, TaKMM KaK TpOTrpaMMHasi HWHXXEHEpHs, WH(GOpMAIMOHHAS
06e30macHOCTh, HH()OPMAIMOHHBIE CHUCTEMBI
W TEXHOJIOTUH, MOOWIBHBIE CHCTEMbl W CETH, OOJIBIIUE JAaHHBIC M MAalIMHHOE OOydYeHUE,
MIPOMBIIIICHHBIA MHTEPHET BEIICH, MCKYCCTBCHHBIM HHTEIUICKT, TEXHOJIOTHH OCCIpPOBOIHON
CBsI3HM, POOOTOTEXHHUKA, KBAHTOBBIC TEXHOJIOTHH, CUCTEMBI
pacnpenesi€HHOTO PeecTpa, TEXHOIOTUU BUPTYAJTbHOM U JOMOJHEHHON PEaIbHOCTEM.

OcHoBHas 11e7b H3y4yeHus yaeOHoro npeamera «Mubopmatuka» Ha yriryOJaEéHHOM ypoBHE
cpenHero oOmiero oOpa3oBaHUsl - oOecleueHre MaTbHEUIIEro pa3BUTUS MHGOPMAIMOHHBIX
KOMIIETEHIIUH OO0y4aroIerocs, €ro TOTOBHOCTH K JKM3HH B YCIOBHUSIX Pa3BUBAIOLIETOCS
MH(OPMAIIMOHHOTO O0IIECTBA U BO3PACTAIOIIECH KOHKYPEHIIMH Ha PhIHKE TpyAa. B cBsi3u ¢ 3TuM
uzydyenne nunopmatuku B 10-11 kiaccax 10JKHO 0OECTICUUTD:

chOpMHUPOBAaHHOCTH MHPOBO33PEHUSI, OCHOBAHHOTO HA TMOHWUMAaHHUH POJIM UH(POPMATHKH,
WH(OPMAIIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTUN B COBPEMEHHOM OOIIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AJITOPUTMUYCCKOTO MBIILICHHSI,

COPMHUPOBAHHOCTh YMEHHU pa3iandaTh (PAaKTBl W OICHKH, CPAaBHHUBATH OICHOYHBIC
BBIBOJIBI, BUJICTh MX CBSI3b C KPUTCPHSIMH OIICHUBAHHS W CBSI3b KPUTEPHEB C ONpPEACIEHHON
CHCTEMOM IIEHHOCTEH, MPOBEPATH Ha JOCTOBEPHOCTH M 00001IaTh HH(POPMAIIHIO;

c(hOpMHUPOBAHHOCTD MPEJICTABICHUI O BIUSHUN HHPOPMAITMOHHBIX TEXHOJIOTUH HA )KU3Hb
YyeloBeKa B OOIIECTBe, TOHWMAaHHE COIMAIBHOTO, JKOHOMHYECKOTO, MOJUTHYECKOTO,
KyJIbTYpHOTO,  IOPHUIUYECKOTO, MPUPOAHOTO, IPrOHOMHUYECKOTO, MEIUIUHCKOTO U
(U3HOIOTUIECKOTO KOHTEKCTOB HH(POPMAITMOHHBIX TEXHOJIOTHU;



MPUHATHE TPABOBBIX U 3TUYECKUX ACIEKTOB MH(POPMAIIMOHHBIX TEXHOJOTUH, OCO3HAHHE
OTBETCTBEHHOCTH JIIOJIEH, BOBJICYEHHBIX B CO3JaHUE W HCIIOJIB30BAHHE MH(POPMALMOHHBIX
CUCTEM, pacIpoCTpaHeHHE NH(OpMAIIHH;

CO3JIaHME YCIOBUM JUIsi pa3BUTHS HABBIKOB Y4eOHOM, TPOEKTHOH, HAy4yHO -
MCCJIeIOBATENBCKOM U TBOPUYECKOM J1eATEeIbHOCTH, MOTUBAIIMK 00YYAIOIINXCS K CAMOPA3BUTHIO.

B conepxxanuu yue6HOTrO npeamerta «MHpopMaTrKay BBIIEISIOTCS Y€ThIPE TEMATHUECKIX
pasznena.

Paznen «ludpoBasi rpaMOTHOCTBY» MOCBSIIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB U
IPYTUX 3JEMEHTOB HU(PPOBOTO OKPYKEHHUS, BKIIIOUAs KOMIBIOTEPHBIE CETH, MCIOJIb30BAHUIO
CPEIICTB ONEpPALMOHHONW CUCTEMBI, paboTe B ceTh VHTEpHET M MCHOJB30BAHUIO MHTEPHET-
CEpBUCOB, MH(OPMAIIMOHHOM 0€30MMaCHOCTH.

Pa3nen «Teopernyeckre OCHOBBI MHPOPMATUKI BKIIIOYAET B ce€0s1 MOHATUMHBIN anmnapat
MH(OPMATUKH, BOIPOCHl KOJUPOBAHUS MH(OPMALIMH, U3MEPEHUS] NHPOPMALIMOHHOTO 00BEMA
JAHHBIX, OCHOBBI aJIre0phl JOTMKU U KOMIBIOTEPHOTO MOJEIHPOBAHUS.

Pa3znen « AnropuTmsl U IPOrpaMMUPOBAHUEY HAIIPABJIEH HA Pa3BUTHE aITOPUTMHUYECKOTO
MBIIIJIEHUS, Pa3pabOTKy aJIrOpUTMOB M OIIEHKY WX CIOXKHOCTH, (POpMHUpOBaHHE HaBBIKOB
peanu3aiy nporpaMM Ha si3bIKax MporpaMMHUPOBAHHS BBICOKOTO YPOBHS.

Paznen «MHpopManmoHHbIE TEXHOJOTHUW»  TIOCBSIIEH  BOIPOCAM  MPUMEHEHUS
MH(OPMAIIMOHHBIX TEXHOJIOTUN, PEAIM30BaHHBIX B MPUKIIAHBIX MPOTPAMMHBIX MPOAYKTaX U
MHTEpPHET-CEPBHUCAX, B TOM YHCJE B 3ajjauyax aHAJINW3a JAHHBIX, UCIIOJIb30BAaHUIO 0a3 JaHHBIX U
ANEKTPOHHBIX TAOIUIL JJIsl PEIIeHUs] TPUKIAIHbBIX 3a/1a4.

B mpuBeaénHoM panee coaepkaHuu ydeOHoro mpenmera «MHpopMaTuka» KypcHBOM
BbIJICJICHBI JOMIOJIHUTEIbHBIE TEMbI, KOTOPbIE HE BXOJIAT B 00s13aTENbHYIO IPOrpaMMy 00yUYeHus,
HO MOTYT OBITh TPEIOKEHBI Ui W3YYCHUS OTICIBHBIM MOTHBHPOBAHHBIM H CIIOCOOHBIM
00yJaronuMmces.

VYrinyOnéHHelii ypoBeHb U3y4eHHsI HHPOPMATUKH PEKOMEHIYETCsI AJI1 TEXHOJIOTUYECKOTO
npoduss, OpUEeHTUPOBAHHOTO HAa MH)XEHEPHYI0 U MHPOPMALMOHHYIO cdepbl NesTEeIbHOCTH.
YrnyOonéHuslii ypoBeHb 3ydeHUs] HHPOPMATUKH 00ECIIEUnBaET:  MOATOTOBKY
00y4aromuXCsi, OPUESHTHPOBAHHBIX
Ha CIIEUUAIBbHOCTH B 007aCTH HHPOPMAIIMOHHBIX TEXHOJIOTHIA U MH)KEHEPHBIE
CIIELIMATIBHOCTH, YYaCTHE B INPOECKTHOM M MCCIEAOBATEIIBCKOW NESTEIbHOCTH, CBA3aHHOU C
COBPEMEHHBIMH HANPABICHUSIMHA OTPACIU UH()OPMAITMOHHO ~-KOMMYHUKAIIMOHHBIX TEXHOJIOTHA,
MOJITOTOBKY K YYacTHIO B OJIMMIIMAAAX U caade ENWHOro rocynapcTBEHHOTO SK3aMeHa II0
uH(pOpMaTHKe.

[TocnenoBaTeIbHOCTh U3YYEHHSI TEM B Mpeenax OJHOTrO roja oOy4eHHs] MOXKET ObITh
M3MEHEHA M0 YCMOTPEHHUIO YYMTENs MpU MOATOTOBKE pabouedl mporpaMMbl U MOYPOUHOTO
TUTAHUPOBAHUS.

OO11iee YKnCiIo YacoB, PEKOMEHIOBAaHHBIX JI1 U3ydeHUs: uHbopMaTtuku - 272 yaca: B 10
kiacce - 136 yacoB (4 yaca B Heneno), B 11 kimacce - 136 yacoB (4 yaca B HEJIEIIO).
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udposas rpaMOTHOCTD

TpeboBanust TEXHUKU OE30MIACHOCTH M TUTUEHBI IIPH paboTe ¢ KOMIBIOTEpaMH U APYTUMHU
KOMITOHEHTaMH LIU(PPOBOTO OKPYKEHHUS.

[TpuHuunbel paboOThl KOMIBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM. ApXUTeKTypa (oH
Heiimana. Tapeapockas apxumekmypa. ABTOMAaTUYECKOE BBINOJHEHUE IPOTPAMMBI
nporeccopoMm. OnepaTuBHas, NOCTOSIHHAs W JAOJroBpeMeHHass maMatb. OOMeH JaHHBIMH C
nomouipto mnH. KoHTposiepsl BHEMHUX ycTpocTB. [IpsAMOil 10CTyI K MaMsTH.

OcCHOBHBIE TEHIEHIMU Pa3BUTUS KOMIIBIOTEPHBIX TexHojorui. IlapamnenbHble
BbluMciIeHUs. MHoronponeccopuele  cucremsl. CynepkommbroTepsl.  PacrpenenéHuble
BBIUMCIIUTENIbHBIE CHCTEMBI M 00paboTKa O0JIBIINX AaHHBIX. MOOMIIbHBIE IIU(PPOBBIE yCTPOKCTBA
U HUX poib B KOMMYHHMKauusx. BcTpoeHHble KOMIBIOTEPB.. MHKPOKOHTPOJUIEPHI.
PobGoTu3upoBaHHbIE TPOU3BO/ICTBA.

[Iporpammuoe oOecriedeHHe KOMIIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. Bujbl
NPOrpaMMHOT0 oOecrieueHuss M uX HazHadyeHue. OcoOEHHOCTH MPOrPAMMHOIO OOECIIEUECHHUS
MOOUIBHBIX ycTpoilcTB. IlapamnenbHoe mnporpamMmMmupoBanHue. CHUCTEMHOE MNPOTrpaMMHOE
oOecrnieuenne. OnepanuoHHbIE CUCTEMBL. YTHIHTHL. [[paiiBepbl ycTpoiictB. MHcTammsauus u
JNEUHCTAIIISIUS TPOrPaMMHOI0 00eCTIeyeHusl.

daitnossie cucteMbl. [IpuHIUIIBI pa3MelleHus: 1 UMEHOBaHUs (ailiioB B JJOJTOBPEMEHHOM
namsrtu. [llabnons! ans onucanus rpynn ¢Ganios.

[Tporpammuoe obecnieuenue. JlnneH3npoBaHue NporpaMMHOro odecreyeHus v HuppoBbIX
pecypcoB. IlponpuerapHoe u cBoOOJHOE MporpammHoe obecrneuenue. Kommepueckoe u
HEKOMMEPUYECKOE HCIOJIb30BAaHUE MPOTrPaMMHOr0 OOecnedyeHuss W LHHUQPPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, YCTAaHABIMBAaEMas 3aKOHOAATENBCTBOM Poccuiickoin @Pexepauuu  3a
HENPABOMEPHOE UCII0JIb30BAaHUE MPOrPAMMHOT0 0OecnedeH s U IU(PPOBBIX PECYPCOB.

[IpyHOUIIBI IOCTPOEHUSI W aIllapaTHbIE KOMIIOHEHTBhI KOMIIBIOTEPHBIX ceTell. CeTeBble
npotokoibl. Ceth UHTEpHET. Afpecanus B cetu MuTepHeT. [IpoTokonsl cteka TCP/IP. Cuctema
JIOMEHHBIX UMEH.

Pasnenenne IP -cetm Ha moaceTm ¢ moMomblo  Macok mnoxacereid.  CereBoe
agMuHuCTpupoBaHue. IlonmyuyeHue HaHHBIX O CETEBBIX HACTpOMKax KommbloTepa. IIpoBepka
HaJIM4Us CBA3M C y37I0M ceTu. OnpeneneHue MapupyTa JABHKEHUS [1aKETOB.

Bunst nestensHoctu B cetu WMutepuer. Cepuchl MuTteprera. 'eomHdopmannoHHbIE
cucTeMbl. ['€0JIOKalMOHHBIE CEPBHUCHI PEATIbHOTO BPEMEHH (HAmpuMep, JOKalus MOOMIBHBIX
TeneoHOB, OMpeAeNeHNe 3arpy>KeHHOCTH aBTOMAarucTpaiei), HHTEpPHET -TOPTOBII,
OpoHUpOBaHUE OMJIETOB Y TOCTUHULI.

['ocynapcTBEHHBIE AIIEKTPOHHBIE CEPBHUCHI M yciiyrd. ConuanbHble CETH - OpraHU3alus

! Kypcusom BbIIENEH MaTepHall, KOTOPbIH HE SBIACTCS O0s3aTEeIbHBIM NP H3YUYEHUH M HE BXOMUT B COJEp)KaHHE
MPOMEXYTOUHOM UITM UTOTOBOM aTTECTAI[MH IO MPEIMETY.



KOJIJISKTUBHOTO B3aUMOJICHCTBHS M 0OMeHa JaHHBIMU. CeTeBOW 3TUKET: MpaBuiIa MOBEACHUS B
kubepnpocTtpancTe. IIpobieMa mnOUIMHHOCTU TONy4eHHOW HHpopManuu. OTKpbIThIE
o0Opa3oBaTebHbIE PECYPCHI.

TexHOreHHble M DKOHOMHUYECKHWE  yrpo3bl, CBA3aHHbIE C  HUCIOJb30BAHUEM
UH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOorHi. O0mre mpobaemMbl 3auThl HHPOpMAIUN
u uHpopMaunoHHOW Oe3zonacHocTu. CpeacTBa 3amMTHl MHPOPMALKMKU B KOMIIBIOTEPAX,
KOMIIBIOTEPHBIX CETSIX W ABTOMATU3MPOBAHHBIX HH(OPMAIMOHHBIX cucTeMax. I[IpaBoBoe
o0ecrieueHne HMHPOPMALMOHHONW O€30MACHOCTH. Jnekmponnas uugpoeas noonucs,
cepmuguyuposannvie caimpl u OOKyMeHmbl.

[IpenorBpamieHue HECaHKIIMOHUPOBAHHOTO JOCTyNa K JMYHONH KOH(UAECHUIUAIbHOM
UHpOpMalMM, XpaHsLIelcs Ha MEepPCOHAIBHOM KOMIBIOTEpE, MOOMJIBHBIX YCTPOWCTBaxX.
Bpenonocnoe mnporpamMmMHoe obecrieueHue U CrocoObl OOpeOBI ¢ HHUM. AHTHUBUPYCHBIC
nporpammbl. OpraHuzanus JIMYHOTO apxuBa uH(popmauuu. Pe3epBHOoe KonmupoBaHHE.
[TapospHas 3ammra apxuBa.

IudpoBanue nanHpix. CummeTpuuHble 1 HecuMMeTpudHble muGpsl. Hudpsr npocToit
3amensl. ugp Lesaps. udp Buxenepa. Anroputm mmdppoBanus RSA. Cmezanozpaghus.

TeopeTudeckre 0OCHOBbI HHPOPMATHUKU

WNudopmanus, nanuele ¥ 3HaHusA. VH(pOpManmoHHbIe MPOLECChl B MPUPOJAE, TEXHUKE U
oOriecTBe.

HenpepbiBHBIE U UCKPETHBIE BEIIMYMHBI U CUTHANBI. HEeoOXOMUMOCTh NHUCKpETU3AINH
uH(pOopMaluU, TpeHA3HAYECHHOM ISl XpaHEeHU s, iepeiauu U 00paboTKU B IM(DPOBBIX CHUCTEMAX.

JIBonuHOoe koaupoBaHue. PaBHOMEpHBIE M HEpaBHOMEpHBbIE KOAbI. JlekoaupoBaHue
COOOIIIEHUH, 3alTMCAaHHBIX C MOMOUIBI0 HEPaBHOMEPHBIX KOJ0B. YcioBue Pano. [loctpoenue
OJIHO3HA4YHO JEKOUPYEMBIX KOJOB C IIOMOIIIBIO JEpEeBa.

I'pagh An.A. Mapkoea. Enunuiibl usmepenus konndectBa nHGopmannu. AnpaBUTHBINA TOIXO0/
K OIIEHKE KOJIMYeCTBa HH(OpMAaIIIH.

Cucrembl cuncnenus. Pa3BépHyTas 3amuch LEIbIX U JIPOOHBIX YUCEN B MO3UIIMOHHOU
cucteme cuucieHus. CBOICTBa MO3UIIMOHHOM 3alMCH YHUCA: KOJUYECTBO IUGpP B 3alucH,
IPU3HAK JEITMMOCTH YHCJIAa HA OCHOBAaHUE CHCTEMBI CUMCIIEHUS. AJITOPUTM IEPEBOAA LIEIOTO
yucia n3 P-n4HOM CUCTEMBI CUUCIIEHUS B IECATUYHYIO. AJITOPUTM IIEPEBOAA KOHEUHOM P-nuHoi
IpoOH B JECATUUHYIO. AJITOPUTM NEPEBOJIA LIETOT0 YHUCTA U3 IECATUYHON CUCTEMbI CUUCIICHUS
B P-nunyio. IlepeBon koHeuHOW necsiTUYHON npobu B P-nunyro. JIBouuHas, BOCbMEpUYHAs U
HIeCTHAATEPUYHAsl CUCTEMbl CUMCIIEHHS, CBSI3b MKy HUMU. Apu(pMeTHyecKue onepamuu B
MO3ULIMOHHBIX CHCTEMaxX CUUCIEHUs. Ipouunas ypaenogeewieHnas cucmema CcHUCAEHUA.
Jeouuno-oecamuunan cucmema c4ucieHus.

Komupoanue tekcroB. KomumpoBka ASCIl. OpnoOaiitHele KomupoBku. CraHmapT
UNICODE. Komupoka UTF -8. Omnpenenenue wuHOOPMAIMOHHOTO O00BEMA TEKCTOBBIX
COOOIICHHIA.

KonupoBanue n3obpaxenuii. Onenka nHOOPMAIMOHHOTO 00bEMa TrpaduecKnx JTaHHBIX
IPU 33JlaHHBIX Pa3pelIEHUU U TNIyOMHE KOAMpOBaHMs LBeTa. LlBeToBble Monenu. BekTopHoe
koaupoBanue. ®opmatsl rpaduueckux daitnos. TpéxmepHas rpaduka. OpakranbpHas rpaduka.

KomupoBanue 3Byka. OneHka WH(GOPMAIMOHHOTO O0BbEMa 3BYKOBBIX HaHHBIX IIPU
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3aJJaHHBIX YaCTOTE AUCKPETU3ALMH U Pa3psiAHOCTH KOAUPOBAHUS.

Anrebpa noruku. IloHsiTue BbICKa3biBaHUA. Bbicka3biBaTenbHbIE (QOpPMBI (MIPEIUKATHI).
KBanTops! cymecTBoBaHMS U BCEOOITHOCTH.

Jlormyeckue omnepauuu. TaGmuipl uctuHHOCTU. Jlormyeckue BhIpaxkeHus. Jlormueckue
TOXJecTBa. JlOoKa3aTelNbCTBO JIOTMYECKUX TOXKIECTB C TOMOUIBI0 TaOIHI] HCTUHHOCTH.
Jlornueckue onepanuy U orepanuy HaJl MHOXKECTBAMH.

3aKoHbl anreOphl JOTUKUA. DKBUBAJICHTHBIE NMPeoOpa3oBaHUsl JIOTMUECKUX BBIPAKECHHI.
Jlornueckue ypaBHEHUS U CUCTEMBl YPaBHEHU.

Jlornyeckue GyHKIMU. 3aBUCUMOCTD KOJMYECTBA BO3MOXKHBIX JIOTHUECKUX (DYHKUIUNA OT
KOJIMYeCcTBa apryMeHTOB. [1oHbIE CUCTEMBI TOTUUECKUX (DYHKIIHIMA.

Kanonuueckue ¢(opmsl jormdeckux BblpaxkeHUH. CoBepIIEHHbIE AU3IBIOHKTUBHBIE U
KOHBIOHKTUBHbIE HOPMaJIbHBIE (DOPMBI, AITOPUTMBI KX TOCTPOECHHUSI 1O TaOJIUIE UCTUHHOCTH.

JlornyeckunesneMeHThl B COCTaBe KoMIbroTepa. Tpurrep. Cymmarop.
MHoropa3ps1HbII cymmarop.  IlocTtpoeHne cxem Ha JIOTHYECKHX 3JIEMEHTax
0  3aJaHHOMY JIOTUYECKOMY BBIPAKEHUIO.  3alHUCh JIOTHYECKOTO BBIPAKEHUS

0 JIOTUYECKO# cxeme. MuKkpocxemuvl u mexnoa02ua ux npou3eo0cmaea.

[IpeacraBieHue UeabIX YUCEN B MaMATH KOMIIbioTepa. OTpaHUYEHHOCTD JUaIa30Ha YUCEeT
IIPU OIPAaHUYEHHUM KOJIMYECTBa pa3psanoB. [lepenonHeHue paspsaHoi ceTku. be3zHakoBble U
3HAKOBBIC JJaHHBIC. 3HAKOBBIA OUT. [IBOMUHBIN JOMOIHUTEIBHBIA KOJ] OTPUIIATEIIbHBIX YUCEIL.

[ToGuTOBBIC JIOTUYECKHUE onepanuu. Jlormueckuit, apupMeTHUICCKUN U
nukimaeckuit casuru. [Indposanue ¢ moMoIbp0 MOOKUTOBOM oneparun «ruckimrodaromiee M.

[IpencraBieHre BEIIECTBEHHBIX YHCEN B MaMSITH KOMITbIOTEpA. 3HAYaIlast 4acTh U HOPSI0K
yucia. JlnanazoH 3HaueHUM BeleCTBEeHHBIX uncell. [Ipo6iiemMpl XpaHeHHsI BEIIECTBEHHBIX YHCEII,
CBSI3aHHBIE C OTPAHUYEHHEM KOJIMYECTBA pa3psaa0B. BrinoiHeHne onepaiuii ¢ BEIEeCTBEHHbIMU
YUCJIaMU, HAKOIIJIEHHWE OIIMOOK MPH BBIUMCIICHUSIX.

AJITOPUTMBI U IPOTPAMMHUPOBAHUE

OmnpeneneHne BO3MOXKHBIX Pe3yJbTaTOB pabOThl MPOCTEHIIMX AJITOPUTMOB YIPaBICHUS
WCIIOJIHUTENSIMU M BBIYUCIUTEIBHBIX alropuTMoB. OrpeneneHue UCXOJHBIX JaHHBIX, IpU
KOTOPBIX AITOPUTM MOXKET JaTh TpeOyeMblil pe3ybTarT.

Otanbl pemieHus 3ajJad Ha KommbloTepe. MHCTpyMEHTaldbHbIE CPEACTBA: TPAHCIATOD,
OTNAAUUK, TpoPuiIupoBImMK. KoMmuisuus W WHTEpHpeTanus mnporpaMM. BupTyanbHbIe
MAaIlUHBI.

HNurerpupoBanHasi cpeia pa3paOoTku. Metoasl oTiaaku mnporpamm. Mcnonb3oBaHue
TpaccUpOBOUYHBIX Tabyuil. OTiiamounblii BeIBOJ. [lomaroBoe BBIMOTHEHHE MPOTrpaMMBbl. TouKH
octaHoBa. [IpocMoTp 3HaUEHUN ITIEPEMEHHBIX.

S3wik mporpammupoBanus (Python, Java, C++, C#). Tunbl JaHHBIX:
LIEJIOYHUCIIEHHBIE, BELIECTBEHHBIE, CUMBOJIbHBIE, Jlornueckue. Bersinenus. CloxHble yCIOBUS.
[uxnsl ¢ yenouem. Llukiel o nepemeHHon. B3auMo3aMeHsIeMOCTh Pa3IndHbIX BUOB LIUKIIOB.
WNuBapuant nukna. CocTaBleHHE LHMKIA C HCIOJIB30BAHMEM 3apaHee OIpeneIEéHHOro
WHBAapUAHTA LIUKJIA.

JloxymenTupoBanue nporpamm. Mcnons3oBanne kommeHnTapueB. [loaroroBka onucanus
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MpOrpaMMBbl U HTHCTPYKIUU ISl TOJIb30BATES.

AnroputMmbl 00paOOTKM HATypaJIbHbIX YMCEJI, 3alMCaHHBIX B MO3ULUOHHBIX CHCTEMaxX
CUMCIICHUS: pa3z0ueHue 3aIUCH YHCiIa Ha OTAENIbHbBIE HU(PBI,

HaXOXXJICHHE CYMMBl W TPOHM3BEACHHUA LMD, HAXOKIACHHE MAKCUMAIbHON (MUHUMAIBHOI)
1002 ((1]0) 38

HaxoxaeHne Bcex MpOCThIX YUCEI B 33JaHHOM Juana3oHe. [IpeacraBienue yucna B BUeE
HabOpa MPOCTHIX COMHOXKHTEICH. AITOPUTM OBICTPOTO BO3BEACHHUS B CTETICHb.

O06paboTka JaHHBIX, XpaHAIMUXCS B (aitnax. TekcToBble U JBOMYHBIC (haityipl. DalmoBbIe
nepemMeHHbIe ((aiaoBeie yka3zarenu). Utenue u3 daiina. 3anuch B (ai.

Pa3z0Ouenue 3amaun Ha noazanayu. [lognmporpammel (mipouenypsl u GyHkuun). Pexypeus.
PekypcuBHbie 00beKThl (PpakTainbl). PekypcuBHbie mpouenypsl U ¢yHKuuu. Mcnons3oBaHue
CTEeKa JIJIsl OpraHru3alMi PEKYPCUBHBIX BbI30BOB.

Hcnonb30BaHue cTaHIApPTHON OMOIMOTEKH S3bIKA MIpOrpaMMUPOBAHUSL.
[Moaxmrouenne GUOIMOTEK MOAIPOrPaMM CTOPOHHUX MpoU3BoaUTENeH. MOAYIbHBIA TPUHIIMIT
MOCTPOEHHUSI POTPAMM.

Uucnennsie MeToabl. TouHOE M MPUOIMKEHHOE pelIeHUus 3aadu. UHncleHHbIe METO/IbI
pelieHusi ypaBHEHUU: MeToj mepebopa, MeToj MOJOBHMHHOTO JeieHusd. [IpubmmkénHoe
BBIUMCIIEHUE JUIMH KPUBBIX. Boruncnenue miomaaeil puryp ¢ moMombio YUCIEHHBIX METO/I0B
(MeToA MpsSMOYTOJILHUKOB, MeTOJ1 Tparneiuit). [louck makcumyma (MUHIMYMa) QYHKITMH OJHON
NEPEMEHHON METOJIOM MOJIOBUHHOTO JIEJICHHUS.

OO06paboTka CUMBOJIbHBIX JaHHBIX. BcTpoeHHbIe GyHKIMH SI3bIKA
MIpOrpaMMHUPOBAHUS JJIsI 0OPAOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00PaOOTKH CUMBOJIbHBIX
CTPOK: MOJCYET KOJMYECTBa IMOSBJICHUI CHMBOJIA B CTPOKe, pa30MeHHe CTPOKH Ha CJIOBa IO
npoOeIbHBIM CHMBOJIAM, MOHMCK MOACTPOKM BHYTPH JAaHHOM CTPOKH, 3aM€Ha HalJeHHOU
NOJICTPOKM Ha JApyrylo cTpoky. ['eHepauus Bcex CcIOB B HEKOTOpoM aidaBure,
yIIOBJIETBOPSAIOIINX 3aJaHHBIM orpaHndyeHusM. [IpeoOpa3zoBanue yncia B CUMBOJIbHYIO CTPOKY
U 00paTHo.

MaccuBbl U TOCIENIOBAaTENbHOCTH 4uced. Bbrunciienne 0O0OOHMIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MAacCUBa WJIM YMCJIOBOW IMOCIIENOBATEIBHOCTH (CYMMBbI, MPOU3BEIEHUS, CPEIHETO
apu(PMETHYECKOro, MUHUMAJIBHOTO M MAaKCHUMAaJIbHOTO 3JEMEHTOB, KOJMYECTBA 3JEMEHTOB,
yIIOBJIETBOPSAIOIINX 3aJaHHOMY YCIIOBUIO). JINHENWHBII MOUCK 3a/1aHHOTO 3HAY€HHUS B MAaCCHBE.

CopTrpoBKa 0JJHOMEPHOro MaccuBa. lIpocTeie MeTO/bI COPTHPOBKHU (METOJ MY3bIPHKA,
MeTOJ BbIOOpa, COpTUPOBKa BcTaBkamu). COpTUPOBKa CiMsiHUEM. bbicTpas copTHpOBKa MaccuBa
(anropurm QuickSort). /IBOMYHBIH TOUCK B OTCOPTUPOBAHHOM MACCHBE.

JIBymepHbIE MaccuBBl (MaTpuIlbl). AJNTOPUTMBI OOpaOOTKH JIBYMEPHBIX MAaCCHBOB:
3all0JIHEHUE JABYMEPHOI'O YHMCJIOBOI'O MAaccHBa MO 3aJaHHBIM IPaBWJIaM, IOUCK 3JIEMEHTA B
JBYMEPHOM MacCHBE, BBIYMCIIEHHE MaKCUMyMa (MUHUMYMa) U CYMMBI JIEMEHTOB JIBYMEPHOTO
MaccHBa, MEPECTaHOBKA CTPOK U CTOJOLIOB ABYMEPHOTO MaccuBa. Pazpadbomka npozpamm ons
PpeuieHua npocmuix 3a0ay AHAIU3A OAHHBIX (OUUCMKA OAHHbBIX, Klaccudukayus, anaius
OMKIOHEeHUIL).



HNudpopmarionHbeie TEXHOJIOTUN

TexctoBbIi porieccop. PegaktupoBanne u Gpopmaruposanue. [IpoBepka opdorpadun u
rpamMatuki. CpencTBa MoOMCKa M aBTO3aMEHbl B TEKCTOBOM Ipoueccope. Mcmonb3oBaHue
ctwiieid. CTpyKTypHUpOBaHHbIE TEKCTOBbIE JOKYMeHThl. CHOCKHM, ornaBieHue. KosekTuBHas
pabota c fokymMeHTaMu. IHCTpyMEHTHI pelieH3upOBaHMs B TEKCTOBBIX mporeccopax. O0nauHbie
cepuchl. [lenoBas nepenucka. Pedepar. [IpaBuna nutupoBaHusi HICTOYHUKOB U O(OPMIICHHUS
oubmmorpaduueckux ccputoK. OhopMiIeHHe CTIMCKa TUTEPATyPhl. 3HAKOMCTBO C KOMITBIOTEPHOMN
BEPCTKOM TekcTa. TexHuueckue cpeacrBa BBoaa Tekcra. Crennanu3vpoBaHHBIE CPEICTBA
pPEAAKTUPOBAHUS MAaTEMAaTUYECKUX TEKCTOB.

AHanu3 nanHbIX. OCHOBHBIE 33J]a4X aHAIN3a JAHHBIX: IIPOrHO3UPOBAHUE,
KJaccuukanys, Kinacrepusanus, aHaau3 oTkiIoHeHuH. IlocienoBaTenbHOCTh pelieHus 3aaad
aHaJIM3a JIaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA U OL[EHKA KauecTBa JJaHHBIX, BEIOOp W/Win
HOCTPOEHHE MOJIeNId, MpeoOpa3oBaHHE JAaHHBIX, BU3YyaJlIW3allds [aHHBIX, HHTEPIpeTalus
pe3ynbTaTtoB. [IporpaMMHbIe CpeICTBA U MHTEPHET -CEPBUCHI 1J1s1 00pabOTKU U NPECTABICHUS
naHHbIX. bonbiive nanHbie. MammbaHoe oOydeHue. MumennekmyanvHulii aHaau3 OAGHHbIX.

AHanu3 JaHHBIX C MOMOUIbIO 3JEKTPOHHBIX TaONUI. BeluucieHue CyMMbl, CpeiHero
apudmMeTHdeckoro, HauOOJIbLIET0 (HAaMMEHBIIEro) 3HAa4YeHHs Juana3oHa. Beruncienue
KO3 pHIMEeHTa KOPPENISUN JIBYX PsoB JaHHBIX. [locTpoeHue cTonOuaThIX, JTMHEHYATHIX U
KpyroBbix auarpamm. [loctpoenue rpaduxos ¢pynkumii. [Togdop muHum TpeHaa, peleHue 3aaad
IPOrHO3UPOBAHUS.

YucneHHoe pelieHre ypaBHEHHMI ¢ MoMoIlbio noadopa mapamerpa. OntuMusanus Kak
NOWCK HaWIy4yllero peuieHus B 3aJaHHbIX ychoBusxX. lleneBas QyHKIMS, OTpaHUYECHHS.
JlokanbpHbIE W TIOOAIBHBIM MUHUMYMBI 1I€JIeBOM GyHKIMH. PermieHue 3amay onTUMU3AIUU C
MOMOUIBIO AIEKTPOHHBIX TaOIULI.

11 KITACC
TeopeTnueckre 0OCHOBbI HHPOPMATHKU

Teopernyeckre MOAXOAbI K OICHKE KOJIWYecTBa HMH(pOpManuu. 3aKOH aJTUTHBHOCTH
uHpopmanuu. Dopmyna Xaptiu. Madopmanus u BepositHocth. Dopmyna lllenHoHa.

Anroputmsl cxatust naHHbIX. AnroputMm RLE. Anroputm Xaddmana. Anroputm LZW.
ANTrOpuTMBI CXKaTHsl JAHHBIX C MHOTEPSIMH. YMEHBUICHHE TIJIyOMHBI KOJUPOBAHMS I[BETA.
OcHoBHbIe uaen anroputMoB cxkatus JPEG, MP3.

CkopocTh nepefadr JaHHBIX. 3aBUCHUMOCTb BPEMEHHU IE€pefadd OT MH(POPMALUOHHOIO
o0béMa JaHHBIX M XapaKTEPUCTHK KaHala CBA3U. [IpUyuMHBI BO3SHUKHOBEHHUS OIIMOOK MpH
nepenaue naHHbIX. Kozsl, mo3Bossitomue oOHapyKUBaTh U UCIPABIATH OIIMOKY, BOSHUKAIOIINE
npu nepenaye naHHbix. Paccrossnue Xsmmunra. KogupoBanue ¢ nmoBTropeHueM OutoB. Kogibl
X3MMHUHTA.

Cucrembl. KommoneHThl cuctemMbl M uXx B3auMopeiictBue. CuctemMHsli 3 deKT.
YnpasneHnue kak UHPOpMAIMOHHBIN TIporiecc. OOpaTHast CBA3b.

Monenn u  moxenuposanue. lLlens  MopenupoBanus. CoOTBETCTBHE — MOJENH
MoJIeTupyeMoMy OOBEKTY WM IIpolieccy, Leau MoaenupoBanus. GopManuzanus NpUKIaIHbIX
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3aja4.

[IpencraBnenue pe3yiabTaTOB MOJEIUPOBAHMS B BUAE, YAOOHOM MJii BOCHPUATHS
yesoBeKkoM. [ padudaeckoe nmpeCcTaBIeHUE JaHHBIX (CXEMBbI, TAOIHIIbI, TPAadUKH).

I'padpr. OcHoBHble moOHATHSA. Bumaer rpados. Onucanne rpadoB € MOMOIIBI0 MaTPHIL
CMEXHOCTH, BECOBBIX MAaTpHIl, CHUCKOB CMEXKHOCTU. PemieHue anropuTMUYECKHX 3aaad,
CBSI3aHHBIX C aHAJIU30M TpadoB (MOCTPOCHHE ONTUMAJILHOTO MyTH MEXAY BeplIMHaMu rpada,
ONpEeNIeJICHNe KOJUYECTBA PA3JIMUHBIX IYTed MEXIy BEpIIMHAMU OPHUEHTHUPOBAHHOTO
aIlMKJINYeCKOoTo Tpada).

Hepesbs. bunapHoe nepeso. JlepeBbs noucka. CriocoOwl 06xoaa nepesa. [lpencrapnenue
apu(MeTHUYEeCKIX BBIpAXEHUN B BUIE JepeBa. JIMCKpETHbIE WUIPHI JIBYX UTPOKOB C TOJHOM
undopmanueii. Iloctpoenne aepeBa mnepebopa BapUAHTOB, OMUCAHUE CTPATETHUH HUTPHI B
TabIMYHOM (popme. BrIMTphILIHbIE U TPOUTPHIIIHBIE TO3UIUU. BRIMTpBILIHBIE CTPATETUH.

CpencrtBa  HMCKYCCTBEHHOro HMHTe/uiekTa. CepBHCHI  MAIIMHHOIO  IEPEBOJAa W
pacnio3HaBaHus ycTHOH peun. KoruutusHble cepBUchl. neHTHUKALINS U TOMCK U300paKeHuH,
pacriozHaBanue Jmi. CamooOyuwarommecsi cucTeMbl. VICKYCCTBEHHBIM HMHTEIUIEKT B
KOMIIBIOTEPHBIX Urpax. Vcrnonab30BaHME METO/I0OB MCKYCCTBEHHOI'O MHTEIIEKTAa B 00yYaroUuX
cuctemax. Mcnosb30BaHie METOJ0B HCKYCCTBEHHOT'O MHTEIIEKTa B poOoToTexHuKe. IHTepHeT
Belen. [lepcnekTuBbI pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYaJIbHBIX cucTeM. HeiipoHHsbie ceTH.

AJTOpUTMBI U IPOTPaMMHUPOBaHHE

dopManu3anus MOHATUS anroputMa. Mammuaa ThlOpHMHra Kak yYHHBEPCAJIBbHAS MOJEINb
Bblunciennil. Tesuc Uépua-Trropunra. Mawuna Ilocma. Hopmanvnsie anzopugpmor Mapkoea.
Anzopummuuecku  Hepazpewiumvie 3adauu. 3adaua ocmanoea. Heeo3zmooicnocmo
AGMOMAMUYECKOU OMAAOKU NPOZPAMM.

OreHka CIOXKHOCTU BbIUMCIeHU. BpeMs paboTel U 00bEM HCIIONIB3yeMON MaMsTH, UX
3aBUCHUMOCTBh OT pa3Mepa HCXOIHBIX JaHHbIX. OILIEHKa aCHUMITOTHYECKOW CJIOXKHOCTH
AITOPUTMOB. ANTOPUTMBI IOJMHOMHAJIBHOM ciioxkHOCTU. [lepebopHble anroputmsl. [Ipumepsr
pa3IMYHBIX aJITOPUTMOB PELICHUS OAHOMN 33J1a4M, KOTOPhIE UMEIOT PA3IIMUHYIO CIOXKHOCTbD.

[Tonck mpocThIX 4YHMCENl B 33JaHHOM [MAIla30HE€ C IOMOLIBI0 AJITOPUTMA «PEILIETO
Oparochenar.

MHoropa3psiHble Leble YUCIa, 3aJa4H JJTMHHOW apru(pMETHKU.

CrnoBapu (accouuaTHBHBIE MAacCUBbI, OToOpaxkeHwus). Xou-tabmunpl. I[locTpoenue
an(aBUTHO-YACTOTHOTO CJIOBAps JJIsl 3aJIaHHOTO TEKCTa.

Ananuz mekcma Ha ecmecmeeHHOM A3biKe. Bwvloenenue nocnedosamenvrnocmeil no
wabnony. Pezynapuuie evipasricenusn. Y4acmommnulit ananus.

Crexu. AHanu3 TPaBUILHOCTH CKOOOYHOTO BRIpayKeHUs. Brruncnenue apupmMeTnaeckoro
BBIPA)KCHUS, 3aITUCAHHOTO B MMOCT(PHUKCHOU (opMe.

Ouepenu. VMcnons3oBaHne ouepenn Juisl BPpEMEHHOIO XpaHEHUs JaHHbBIX.

Ceasnvle cnucku. Peanuzayusa cmeka u ouepeou ¢ ROMOWbIO CEA3HBIX CHUCKOE.

Anroputmsl Ha rpadax. IlocTpoeHre MUHUMANIBHOTO OCTOBHOTO JEpPEBa B3BELICHHOTO
CBSI3HOTO HEOPHEHTUPOBAHHOTO Tpada. OQox00 zpagha 6 znyouny. 06x00 2pagha é wupuny.
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KonnuecTBo paznuyHbIX MyTeld MEX1y BEpLUIMHAMH OPUEHTUPOBAHHOIO AllMKINYECKOro rpada.
Anroput™m [leikcTpsl. Anecopumm Dnoioa-Yopwanna.

JepeBbs. Peanusainus aepeBa ¢ MOMOILBIO CCHUIOYHBIX CTPYKTYp. JIBonuHbIe (OMHApHbIE)
nepeBbs. [locTpoenue nepeBa isl 3alaHHOTO apU(METHUECKOTO BbIpaxKeHus. PekypcuBHbIE
aNropuT™MbI 00Xoza epeBa. Mcnonap3oBaHue cTeka U ouepean Juist 00Xoa iepeBsa.

JluHamMHuueckoe MpPOTpaMMHMPOBAHME KakK METOJ pEUIeHUs 3aJad C COXPAaHEHUEM
IPOMEXYTOUYHBIX  pe3yJbTaTOB. 3ajJayd, penaeMple ¢ [OMOLIBK  JUHAMHUYECKOIO
NPOrpaMMHUPOBAHUS: BBHIYHCIEHUE PEKYPCUBHBIX (PYHKIIMM, MOACUET KOJIMYECTBA BAPUAHTOB,
3a/1a4d ONTUMHU3ALUU.

[Tonsitue 06 OOBEKTHO-OPUEHTUPOBAHHOM MporpaMMupoBaHu. OOBEKTHl M KIIACCHI.
CaoiicTBa U MeTO/Abl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHanu3. Pa3paboTka mporpamMm
Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TMoaXxoAa. MHKamncynsamusi, HacjedoBaHUE,
noJIMMOP(HU3M.

Cpensl ObicTpoii pa3paboTku nporpamm. [IpoektupoBanue mHTepderica Mmoab30BaTeNs.
Hcnionp30BaHMe TOTOBBIX YIIPaBIsEMbIX 2JIEMEHTOB JIJIsl TIOCTPOCHUS HHTEpderica.

OG630p s3bIKOB mporpammupoBaHus. [loHsTHE O mMmapagurmax MOPOrpPaMMHUPOBAHUSI.
H3yuenue 6mopozo A3vlKa npozpammuposanus.

HNudopmanioHHbIe TEXHOJIOTUN

OTanbl  KOMIBIOTEPHO-MAaTEMAaTUUYECKOTO  MOJEJIMPOBAHMS:  IOCTAaHOBKA  3aJayW,
pa3paboTka MOJENH, TECTHPOBAHUE MOJIETH, KOMIIBIOTEPHBIH JKCIEPUMEHT, aHaju3
pe3yabTaTOB MOAECIHPOBAHMUS.

Juckperuszainus MOpU MaTEMaTHUUYECKOM MOJCIUPOBAHUM HEMPEPHIBHBIX IPOIIECCOB.
MopenupoBanue ABWXKEHUsS. MojaenupoBaHUe OHOJOTMUECKUX CHCTeM. MaTeMaThuuecKkue
MOJICJIA B 9KOHOMHKE. BBIUHCIUTEIbHBIE SKCIIEPUMEHTHI C MOJICIISIMHU.

O06paboTka pe3ynbTaTOB OHKCIepUMEeHTa. MeTon HauMeHbIIUX KBaapaToB. OreHka
YUCJIOBBIX MapaMeTpPOB MOJCIHPYEMBIX OOBEKTOB M  MpoIEeccoB. BoccranoBieHue
3aBUCHUMOCTEH M0 pe3yibTaTaM dKCIIEPUMEHTA.

BepositHocTHBIE MOsIeTH. MeTo bl Momnrte -Kapo. HNmurtanmmonHoe
MozaenupoBanue. CUCTEMBI MaCCOBOTO OOCITY>KUBaHUSI.

Tabnuunble (pensauuoHHbIE) 0a3bl NaHHBIX. Tabnuua - mpelncTaBlieHUuEe CBeIEeHUM 00
OJMHOTUITHEIX 0oOBekTax. Ilone, 3ammch. Kirou tabmuimel. Pabora ¢ roroBoi 0a3o0ii JaHHBIX.
3anonHenue 6a3bl AaHHBIX. [loMck, cOpTUPOBKA U UIBTPALUs TaHHBIX. 3alPOCHl HA BHIOOPKY
JAHHBIX. 3allpockl ¢ mapaMeTrpaMu. BeraucisemMsle o B 3ampocax.

Mmuorotabnuunbie 0a3bl JaHHBIX. THIBI CBsI3ed Mexay TaOnuiiamu. BHemHUUN Kirod.
[{enocTHOCTH 0a3bl JAHHBIX. 3aPOCHI K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX.

OcHogHble npunyunbl HOpMaulayuu 6a3 oannslx. A3vik ynpaenenus oannvimu SQL.
Co3oanue npocmuix 3anpocoé Ha asvike SQL Ha 6b100pKy 0aHHbIX U3 00HOU MadIUYDL.

Hepenayuonnwvie 6azvt 0annpix. IKCnepmuvle CUCHEMbl

WNuTtepHeT-ipunoxkeHus. [IoHsaTre 0 cepBepHON U KIMEHTCKOM 4acTAX calTa. TexHOIorus
«KJIUEHT - cepBep», €€ JOCTOMHCTBA M HeocTaTki. OcHOBHI si3bika HTML 1 kackaTHBIX TaOJIuII
ctuieit (CSS). Cuenapuu Ha s3bike JavaScript. @opmel Ha BeO - CTpaHHUILE.
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Pa3memenne BeO-caiiToB. Yeiayra XocTuHra. 3arpyska (haidjoB Ha Cair.

BBox n300paxeHuii ¢ UCTOIB30BAHUEM DPA3IUYHBIX HU(POBBIX YCTPOUCTB (HPPOBBIX
¢doToannaparoB U MUKPOCKOIIOB, BUJEOKaMEpP, CKAHEPOB U APYruX ycTpoilcTB). I'padnueckuii
penakrop. Paspemenue. KaapupoBanue. HcnpaieHnue nepcrnekTtuBbl. [ HcTOrpamma.
Koppekuust ypoBHeit, koppekiusi 1npeta. OOecuBeurBaHUE HBETHBIX HM300paxeHui. Peryis.
Pabora ¢ obnactsamu. OUIBTPBHL.

Mmnorocnoitasle n3o0paxenusi. TexcroBble ciou. Macka cios. Kanansl. CoxpaHeHue
BbIIeNIeHHOM oOnactu. IloxroroBka wiumoctpanuii s BeO -caiiToB. AHHMHPOBaHHBIE
HU300pakKeHUsI.

Bekropnas rpaduka. IIpumutusbl. M3MeHeHue mnopsiika sneMeHTOB. BbripaBHuBaHue,
pacnpenenenue. ['pynnuposka. Kpusbie. @opMaTel BEKTOPHBIX PHUCYHKOB. Mcnosnb3oBaHue
KOHTYpOB. Bektopusaiust pacTpoBbIX H300paKeHHI.

[TpyHIMIBI TOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX Mozenel. CeTouHble MOJEIH.
Marepuanel. MoaenupoBaHue HCTOYHUKOB OCBEIIeHHs. Kamepsl. ATUTUBHBIE TEXHOJIOTMU
(3D-mpunTepsl). [ToHATHE O BUPTYAIbHON PEaTbHOCTH U IOTIOIHEHHOMN PeaibHOCTH.
IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHIA ITPOT'PAMMEI 110 THOOPMATUKE HA
YPOBHE CPEJAHET'O OBIIEI'O OFPA3OBAHUA

JINMHHOCTHBLIE PE3YJIbTATEI

JIngHOCTHBIE pE3yJNbTaThl OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH OOYYarOITUXCS
PYKOBOJICTBOBAaThCSI  C(POPMHPOBAHHOW BHYTPEHHEH TO3WIHMECH JUYHOCTH, CHCTEMOU
IIEHHOCTHBIX ~OPHEHTAIMA, TIO3UTHUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOIIUX
TPaAUITMOHHBIM IICHHOCTSIM POCCHICKOT0 OOIIECTBA, PACIIMPEHHE )KH3HEHHOTO OIbITa U OIbITa
NESTENPHOCTH B TPOIECCe pealu3allii  CPeACTBAMU y4eOHOro TpeIMeTa OCHOBHBIX
HaIpaBJIEHU BOCIIUTATEIBHOMN AEATEIIBHOCTH.

1) rpaxIaHCKOrO BOCIIMTAHUS:

OCO3HAHUE CBOUX KOHCTUTYIMOHHBIX IpPaB M OO0SI3aHHOCTEH, YBa)KCHHE 3aKOHA U
NpaBoNoOpsiKa, COOJIOJACHUE OCHOBOIIOJIATAIOIIUX HOPM HWH(POPMAIIMOHHOTO TIpaBa U
UH(GOPMAIIMOHHOW 0€30MacHOCTH;

TOTOBHOCTh IMPOTHUBOCTOSATh HICOJIOTHH SKCTPEMH3Ma, HaIMOHAIW3Ma, KCeHO(OOUH,
JUCKPUMHUHAIIMK TI0 COIMAIbHBIM, PEIMTHO3HBIM, PACOBBIM, HAIMOHAJILHBIM IPH3HAKAM B

BUPTYaJIbHOM IIPOCTPAHCTBE;

2) TaTPUOTHUYECKOTO BOCITMUTAHUS:
LIEHHOCTHOE OTHOIIIEHHWE K MCTOPHUYECKOMY HACIEAMIO, JOCTHKEHUsIM Poccum B Hayke,
HUCKYCCTBE, TEXHOJOTUSX, IMOHMMaHHWE 3Ha4ueHUs WHPOPMATHUKA KaK HAyKH B IKU3HHU

COBPEMEHHOTO 00IIECTBA;

3) IyXOBHO-HPaBCTBEHHOTO BOCIIUTAHHUS:
c(OpMHUPOBAHHOCTbh HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO TIOBEICHHUS; CTIOCOOHOCTh
OLICHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYACh HA MOPAIIBHO -
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HPaBCTBCHHBIC HOPMbI U HCHHOCTH, B TOM YHCJIC B CCTU I/IHTepHeT;

4) >CTETUYECKOTrO BOCIIUTAHUS:

ACTETHUYECKOE OTHOLIEHHE K MHPY, BKJIIOYAs ACTETHKY HAYYHOTO H TEXHUYECKOTO
TBOPYECTBA;

CIOCOOHOCTH BOCIIPUHUMATH Pa3JIMYHbIE BUABI UCKYCCTBA, B TOM YKCJIE OCHOBAaHHOTO Ha
UCIIOJTh30BaHUH HH(GOPMAITMOHHBIX TEXHOJIOTHH;

5) (u3nvecKoro BOCIUTAHUS:

c(OpMHUPOBAHHOCTH 3J0pPOBOTO W 0Oe3omacHOro obOpasza JKW3HH, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 370pPOBBIO, B TOM YHCIE 3a CUET coOMoieHns TpeboBaHuil Oe30nmacHoi
9KCIUTyaTalluU CPEICTB MH(POPMAIIMOHHBIX U KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

6) TPyIOBOIro BOCIHUTAHUS:

TOTOBHOCTH K aKTUBHOU JICATEIIBHOCTH TEXHOJOTUICCKON U COITMAIbHON HAITPaBICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSATEIBHO  BBIMOJHATH  TaKYIO
JESITETLHOCTB;

uHTEpec K chepam mpodeccruoHaNbHON AESTENBHOCTH, CBSI3aHHBIM C HH()OPMATHKOM,
pOTpaMMHPOBAHHEM M MH(DOPMAIMOHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JTIOCTHKCHHSIX
HayKH WHGOPMATHKU M HAYYHO -TEXHUYECKOTO Mporpecca, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOD OyayIiei npodeccuu u peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHHIO U CaMOOOpa30BaHHMIO Ha TMPOTSHKCHUU BCEH
KHU3HU;

7) 3KOJOTHYECKOI'O BOCIHUTAHMS:
OCO3HaHME INI00AIbHOTO XapaKTepa KOJOTUYECKUX MPoOeM U MyTel UX pelieHus, B TOM
yHclie ¢ y4€TOM BO3MOKHOCTEN HHPOPMAITMOHHO ~-KOMMYHUKAITMOHHBIX TEXHOJOTUH;

8) UeHHOCTH Hay4YHOTO MO3HAHUS:

c(OpMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKH, JOCTHKEHUSAM HAYYHO -TEXHUYECKOTO Mporpecca 1 001eCTBEHHON MPaKTHKH,
3a CY€T MOHMMAHUS POJIU HHPOPMAIMOHHBIX PECypcoB, MH(POPMALMOHHBIX MPOIECCOB H
MH(OPMALIMOHHBIX TEXHOJIOTHH B yCIOBUSAX HUPPOBOH TpaHCPOpMALMU MHOTUX CEp KU3HU
COBPEMEHHOTI'0 00OIIECTBA;

OCO3HaHHUE LIEHHOCTH HAayYHOW JIEATENIbHOCTH, TOTOBHOCTh OCYILIECTBIIATH MPOEKTHYIO U
UCCJIEIOBATENIBCKYIO IESITEbHOCTh MHIMBUIYaJIbHO U B TPYIIIIE.

9) SMOIMOHANBHBINA HHTEIUIEKT, IPEAIIONAralomni copMUPOBAaHHOCTB:

CaMOPETYIMPOBAHMUS, BKJIFOYAIOLIErO CaMOKOHTPOJIb, yMeHue IIPUHUAMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEIEHUE, CIHOCOOHOCTH aJalTUPOBATHCS K HMOLMOHAIBHBIM
U3MEHEHHSIM U TIPOSIBISITh THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBALIUH, BKIIOYAIOLIEH CTPEMJICHUE K JOCTMIKEHHUIO LM U YCIIEXY,
ONTUMU3M, HHULIMATUBHOCTh, YMEHUE I€HCTBOBATh, UCXO/s U3 CBOMX BO3MOXKHOCTE;

AMIATHH, BKJIIOYAIOUIEH CHOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSIHHE JAPYTHUX,
YUUTBIBATh €ro IMpU OCYUIECTBICHHMM KOMMYHUKAIMH, CIOCOOHOCTh K COYYBCTBUIO H
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COIEpPEKUBAHUIO;
COLIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIIMX CIIOCOOHOCTH BBICTPAUBATh OTHOIIECHHUS C APYTHUMHU
JIOABMH, 3a00TUTHCSI, IPOSBIIATH MHTEPEC U pa3periaTbh KOHPIUKTHI.

METAIIPEAMETHBIE PE3VJIbTATBI

B pesynbrare m3ydeHuss nHQOpPMATHKM Ha YpOBHE CpelHero oobimiero oOpa3oBaHUs Yy
oOydaromerocst OyayT chOpMHUpPOBaHbl MeETANpeIMETHbIE pPe3yJbTaThl, OTPaXCHHbIE B
YHUBEPCAIBbHBIX YY€OHBIX NEHCTBUSAX, a UMEHHO - TIO3HABaTEJIbHbIE YHUBEPCAJIbHBIE YUeOHbIE
NEHCTBUS, KOMMYHUKATHBHbIE YHUBEpCaJbHbIE Y4deOHble  JCHCTBUS, PETYJISTHUBHBIC
YHUBEpPCAJIbHbIE Y4eOHbIE 1EUCTBHSI, COBMECTHAs JAESITEIbHOCTD.

IHo3HaBaTe/IbHbIC YHUBEPCAJIbHBbIC YUeOHbIC 1eHCTBUS
ba3oBbie 1OruyYecKkue AeiCTBUS:

CaMOCTOSTEIbHO (OPMYJIHUPOBATh U AKTyaIM3WPOBATh MpoOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS JUISl CpaBHEHUS, KiIacCH(PUKAITIU
1 00001IeHHS;

ONPEAEHATH LIEJIH AEITEIbHOCTH, 3a/1aBaTh MAPAMETPHI U KPUTEPHUH UX JOCTUKEHUS;
BBISIBJIITh 3aKOHOMEPHOCTHU U IIPOTUBOPEUHS B pACCMATPUBAEMBIX SBJICHUSX; pa3pabaThiBaTh
IJIaH pelIeHUs MPOoOJIeMBbI ¢ YIETOM aHAIN3a UMEIOIINXCS MaTepUANIbHBIX U HEMaTepUaIbHbIX
pecypcos;

BHOCUTh KOPPEKTUBBI B JIESATEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIENISM,
OLICHUBATh PUCKHU MOCIIEACTBUN IESITEIbHOCTH;

KOOPJIMHHPOBATh W BBHITIOJHATH pabOTy B YCIOBHUSX PEAIbHOTO, BHPTYaJIbHOTO H
KOMOWHHUPOBAHHOTO B3aWMMOJICHCTBUS;

pa3BUBaATh KPEaTHBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

bazoBble uccienoBaTebCKUE IEUCTBUS:

BJIQ/ICTh HABBIKAMH Y4eOHO-HCCIIEIOBATENILCKOW U MTPOEKTHON JESITEIbHOCTH, HaBBIKAMH
paspernieHus mpobeM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJI0B
pelIeHHsI MPAKTUYECKUX 3a71a9, TPUMECHEHHIO PAa3JIMYHBIX METOJIOB TTO3HAHUS;

OCYIICCTRIISITh PA3JIMYHBIC BHJIbI JCATCIBHOCTH IO IMOJYYCHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAIMH, TIPEOOPA30BAHUIO U MPUMCHEHHUIO B Pa3JIMYHBIX YYCOHBIX CHUTYAIUSAX, B TOM
YHCJIC TP CO3JIAHUU YUCOHBIX M COIUATBHBIX TIPOCKTOB;

(dbopMUpOBaTh HAYYHBIN THIT MBIIUICHHS, BJIaJICTh HAYIHONH TEPMHHOJIOTUEH, KITFOUYEBBIMU
MOHATUSIMH M METOJIAMH;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a/ladyd B 0Opa30BATEIbHOW NEATETLHOCTH H
KU3HECHHBIX CUTYaIIHSIX;

BBISIBJISITh [IPUYUHHO-CIICJICTBEHHBIC CBS3M W aKTYaJIM3UPOBATh 3a]ady, BBIJIBUTATH
runore’y e€ pemieHus, HaXOJUTh ApPryMEHTHI IS JIOKA3aTeNbCTBA CBOUX YTBEPXKICHUH,
3aJ1aBaTh apaMeTPhl U KPUTEPUHU PEIICHUS;

aHAJIM3UPOBATH MOJIYYCHHBIE B X0/ PEIICHHS 3aa4i PE3YIbTaThl, KPUTUIECKU
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OLICHUBATh UX JOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSAX; JaBaTh OLEHKY
HOBBIM CUTYAallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT; OCYIIECTBIIATD LIE€JIEHANPABICHHBIH
MIOWCK MIEPEHOCA CPENICTB M CIIOCOOOB JEHCTBHS B MPO(HECCHOHATBHYIO CPENY;

yMETh TEPEeHOCUTh 3HaHMA B [IO3HABAaTEIIBHYI0O W  IMPAKTUYECKYI0  00JIacTu
KU3HECATEIBHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JacTel;

BBIIBUTaTh HOBBIE MJIEH, NPEUIaraTb OPUTMHAIBHBIE IMOAXOJAbl M PELIEHUS, CTaBHUTh
npoOJIeMBl U 3a/1a4H, JOMYCKAIOIINE abTEPHATUBHBIEC PEILICHHS.

PaGota c uadopmarmeii:

BJIQJICTh HABBIKAMHU TMOJY4YeHUS WH(POpPMAIMM W3 WCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITEIPHO OCYIIECTBJIATh TIOWCK, AaHAM3, CUCTEMATU3alMI0 W HMHTEPIPETAIUIO
WHGOPMAIUK PA3IMYHBIX BUIOB U ()OPM TIPEICTABIICHUS;

co3/aBaTh TEKCTHI B Pa3IMYHBIX opMaTax ¢ y4ETOM Ha3HAYCHUS HHPOPMAITUHU U [IEJICBOU
ayJIMTOPUH, BEIOUpasi ONTHMAIIbHYIO (DOPMY TIPEICTABICHUS U BU3YATH3AIUY;

OIICHUBATh JOCTOBEPHOCTH, JICTUTUMHOCTh UH(OPMAIIUH, €€ COOTBETCTBUE ITPABOBBIM H
MOpPAJIBHO -3THYECKUM HOpMaM;

UCTIOJIb30BaTh CPEACTBAa HMHMOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pEIIeHNd KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX W OPraHM3AIMOHHBIX 3a/7ad C COOJIOJCHHEM
TpeOOBaHUI SPTOHOMHKH, TEXHUKH O€30MTaCHOCTH, TUTHEHBI, PECYPCOCOCPEIKEHUS, PABOBBIX U
THYECKUX HOPM, HOPM WH(OPMAITMOHHOM OE30TTIaCHOCTH;

BJIAJICTh HAaBBIKAMHM PACIO3HABAHUS W 3alIUThl MHGOpMAINUHU, WHOOPMAIMOHHON
0€30MacHOCTH JIMYHOCTH.

KoMMyHHKaTHBHBIE YHHUBEpPCAJIbHbIE YUeOHbIE 1 CTBUA
OOmenue:

OCYIICCTBIIATh KOMMYHHUKAIIMH BO BCEX cepax KU3HU;

pacno3HaBaTh HEBEpOAJIbHBIE CPEICTBA OOIICHMS, TMOHWMATh 3HAYCHHUE COIUATBHBIX
3HAKOB, PACIO3HABATh MPEANOCHIUTKA KOHMIUKTHBIX CUTYAIMH U CMATYaTh KOH(IJIUKTHI;

BJIQJICTh PA3JIMYHBIMH CITIOCOOAMU OOIIEHUS ¥ B3aUMOJICHCTBHS, apTyMEHTHPOBAHHO BECTH
JIUAJIOT, YMETh CMATYATh KOH(MIUKTHBIC CUTYAIIHH,

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHUS C HCIIOJB30BAaHUEM S3BIKOBBIX
CPEIICTB.

CoBMecTHas NeSTENbHOCTB:

NOHMMATh U HUCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIUBUIYaJIbHON padOThI;

BbIOMpATh TEMATUKY M METOAbl COBMECTHBIX AECMCTBHI C Y4ETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJI0r0 4J€Ha KOJUIEKTUBA;

IIPUHUMATHL LEIUM COBMECTHOM JCATEIBbHOCTH, OpPraHU30BBIBATH M KOOPAMHUPOBATH
JEUCTBUS MO UX JOCTHMIKEHHUIO: COCTaBJIAThH IUIAaH ACHCTBUM, pacupenesiaTh POiU C Y4ETOM
MHEHUH y4YaCTHUKOB, 00CYKJaTh pe3yJbTaThl COBMECTHOM pabOThI;

OLICHMBATh KaY€CTBO CBOETO BKJIAJa U KAKJIOT0 yYaCTHUKA KOMaH/Ibl B OOIIUN pe3yibTat
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1o pa3pabOTaHHBIM KPUTEPUSIM;

npeyaraTb HOBBIE MPOEKTHI, OLICHUBATh WJAEU C MO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETUYECKOE IIOBEICHHE B PA3JIMYHBIX CHUTYalMsX,
MPOSIBISTH TBOPUECTBO U BOOOpaKeHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBepPCAJIbHbIC YUeOHbIE 1eHCTBUS
Camoopranu3zanusi:

CaMOCTOSITEIFHO OCYIIECTBIISITh MO3HABATEILHYIO JCSATEIBHOCTh, BBISBISTH MPOOJIEMEI,
CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/layd B OOpa30BATEIbHON JIEATEIBHOCTH U
KU3HCHHBIX CUTYAIHSIX;

CaMOCTOSTEIBHO COCTABIISATH IJIaH PELIECHUS IPOOJIEMBI C Y4ETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEMOYTECHUI; TaBaTh OLICHKY HOBBIM CUTYaIIHSIM;

pacHIupsITh paMKU Y4€OHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANIOUYTECHH; 1e/1aTh
OCO3HAHHBIN BBIOOP, apTyMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoCcOOCTBOBATh (POPMUPOBAHHIO U MPOSIBICHUIO MIMPOKOM 3PYIUIIMU B PA3HBIX 00JIACTAX
3HAHMM, TOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEIbHBINA U KYJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTH, OLIEHHUBATH
COOTBETCTBUE PE3YIBTATOB LEISAM;

BJIQ/ICTh HaBBIKAMH TO3HABATEIBHON PEIIEKCUU KaK OCO3HAHMSI COBEPIIAEMbBIX JACHCTBHIM
Y MBICTUTENLHBIX TIPOIECCOB, X PE3YJIFTATOB M OCHOBAHMI, UCTIOJIL30BATh MPUEMBI pedriekcuu
TSl OLICHKU CUTYallid, BHIOOpA BEPHOTO PEIICHNS,

OLICHUBATh PUCKUA U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHI)KEHUIO; IPUHUMATh

MOTHUBBI U QpTYMEHTHI APYTUX MIPU aHAIU3E PE3YJIbTAaTOB AEATECILHOCTH.

[Ipunsatus cedst u IPyrux:
MPUHUMATD ce0s1, TOHUMAsi CBOM HEIOCTATKH U JIOCTOMHCTBA,
MPUHUMATh MOTUBBI U apPTYMEHTBI JIPYTUX MPU aHAIU3E PE3YJIHTATOB ACSITEIHHOCTH;
MPU3HABATh CBOE MPaBO U MPABO JIPYTUX Ha OIIHOKY;
pa3BHUBaTh CIIOCOOHOCTh MTOHUMATh MUP C MO3UIIMU JPYTOro YEIOBEKa.

I[TPEAMETHBIE PE3YJIbTATHI

B mpomecce usydenust kypca wuHpopmatuku yriayonénHoro ypoBHs B 10 kmacce
oOyyaromumMucs OyayT JOCTUTHYTHI CIAENYIOIINE TPEIMETHBIE PE3YJIbTaThI:

BJIaJICHUE MPEJCTABICHUAMU O POJIM MHPOpPMAIMKU M CBSI3aHHBIX C HEH MpPOIECCOB B
NpUPOJE, TEXHUKE U OOINECTBE, MOHATUAMU «HMH(MOpMALUI», «HMHPOPMALMOHHBIN MPOLIECC,
«CHUCTEMa», «KOMIIOHEHTBhI CHCTEMBbI», «CUCTEMHBIH 3)PeKT», «uH(OpPMALMOHHAS CHUCTEMay,
«CHUCTEMA YIPABICHUA»;

BJIQJICHUE METOJaMu IMoucka uH(opmanuu B cetu VIHTEpHET, yMeHHE KPUTUUYECKU
OLICHMBATh MH(QOPMAIUIO, IOJYUYEHHYIO U3 ceTu HTepHeT;

17



YMEHHE XapaKTepH30BaTh OONBIINE JaHHbIC, MPUBOJAUTH MPHUMEPHl HCTOYHUKOB HX
NOJYyYCHHUST W HAIPaBIICHUS HCIIOJIB30BAaHUS, YMEHHE KIacCH(UIIMPOBATH OCHOBHBIE 3aJaud
aHaNM3a JAaHHBIX (MPOTHO3WPOBAHKE, KIAacCU(UKAIMS, KIACTEPHU3aAIUs, aHAIN3 OTKIOHEHUH),
MOHUMATh MOCJIEA0BATEILHOCTh PEUICHUS 3a/lay aHalIHW3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OUMCTKAa W OIIEHKAa KauyecTBa JIaHHBIX, BHIOOP W/WIIM TMOCTPOEHUE MOJENH, MpeodOpa3oBaHUE
JAHHBIX, BU3yaJIN3allksl JaHHBIX, UHTEPIPETALUS PE3YIbTATOB;

NOHMMAaHHE OCHOBHBIX MPUHIIMIIOB YCTPOWCTBA M (DYHKIMOHUPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX M MOOWIBHBIX KOMIIBIOTEPOB, TEHACHIMA Pa3BUTHUA KOMIIBIOTEPHBIX
TEXHOJIOTUH;

BJIa/ICHUE€ HAaBBIKAMHM paOOThl C ONEPALMOHHBIMA CHUCTEMAMH, OCHOBHBIMH BHUJAAMHU
IPOTPaAMMHOTO OOECTIeUEHUS 7Sl PEIICHUsT y4eOHBIX 3a71a4 M0 BEIOPAaHHOH CTIeUaTH3alHHT;

HaJIMYue MPEJCTaBICHUN O KOMIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM MHpE, O
0a30BBIX MPUHIUIIAX OpPraHU3alUU U (PYHKIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTel, 00 OOIMX
NPUHIMIAX Pa3pabOTKU U PYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHMUI;

NOHMMAaHHE yrpo3 MH(OPMALIMOHHON 0€3011aCHOCTH, MCIOIb30BaHUE METOAO0B U CPE/CTB
NPOTUBOACUCTBUS 3TUM yrpo3aMm, CcoOJo/ieHne Mep 0e30MacHOCTH, MPEeJoTBpalaoNINX
HE3aKOHHOE PAcCIpOCTPAaHEHUE TEPCOHANBHBIX JIaHHBIX, COOJIIOJIEHHE TPEOOBAHMN TEXHUKH
0€301acHOCTH U TMTUEeHBI IIPU paboTe ¢ KOMIBIOTEPAMHU U IPYTMMU KOMIIOHEHTaMH LU(POBOTO
OKPYXEHHS, TTOHUMAaHHE TMPABOBBIX OCHOB HCIOJB30BAHUS KOMIIBIOTEPHBIX MHporpamMm, 0a3
TAHHBIX ¥ paboThI B ceTH MHTEpHET;

MOHMMAaHWE OCHOBHBIX TPUHIIUIIOB IUCKPETU3AlUUA PA3NTMYHBIX BUIOB HH(OpMaIMH,
yMEHHE ONpeaesITh UHPOPMAIIMOHHBIN 00bEM TEKCTOBBIX, Ipa)MUECKUX U 3BYKOBBIX JAHHBIX
IIPU 3a/IaHHBIX TapaMeTpax JUCKPETU3aLNU, YMEHUE ONPEENIATh CPEAHIOI0 CKOPOCTh Mepejaun
JTAaHHBIX, OLICHUBATh U3MEHEHHE BPEMEHH NIepelaul IPU U3MEHEHNN HHPOPMAIITMOHHOTO 00bEMa
JAHHBIX M XapaKTEePUCTHUK KaHaja CBS3H;

YMEHHE HCIONb30BaTh MPU PEIIEHUU 3aJady CBOMCTBAa IO3UIMOHHOM 3allMCU YHCET,
QIrOpUTMa TOCTPOCHMS 3alMCH YUCJIA B TMO3ULIUOHHOW CHCTEME CYHUCIEHHS C 3aJaHHBIM
OCHOBaHHEM U IIOCTPOEHUS YHCIIA 10 CTPOKE, COAEPKALIEH 3alIMCh 3TOTO YUCIa B TO3ULIMOHHOM
CHCTEME CUMCJICHUS C 3aJJaHHBIM OCHOBAHHUEM, YMEHHE BBIIIOJIHATH apu(METHUECKUE ONlepaluu
B [IO3ULIMOHHBIX CUCTEMAaX CUHCIICHUS;

YMEHHE BBINOJHATh NPeoOpa3oBaHUsl JIOTHYECKUX BBIPAKEHUN, HUCMONb3YS 3aKOHbI
anreOpsl  JIOTUKM, YMEHHUE CTPOUTH JIOTUYECKOE BBIPAKCHHE B JAM3BIOHKTUBHOW W
KOHBIOHKTHBHOM HOpPMaJIbHBIX (opMax MO 3aJaHHON Talnuile MCTHHHOCTH, HCCIIEOBATh
00JaCTh HMCTUHHOCTH BBICKA3bIBaHUSA, COJEpPKALIEr0 IepeMEHHbIe, pelaTh HECIOXKHbIC
JIOTUYECKUE YPaBHEHUS U CUCTEMbl YPABHEHMUIA;

NOHMMaHHe O0a30BbIX AJITOPUTMOB OOpPAaOOTKH YHCIOBOW M TEKCTOBOW HMH(OpMaAIUU
(3amuch uyMcen B MO3UIMOHHOW CUCTEME CUMCIEHUS, HaXOXJIEHHE BCEX MPOCTHIX 4YKCENl B
3a/laHHOM JlMarna3zoHe, 00paboTKa MHOTOpa3psIHBIX IEJIbIX YHCEeIl, aHAJIU3 CUMBOJIBHBIX CTPOK U
JPYTHX), aJTOPUTMOB MOUCKA U COPTUPOBKH, YMEHHE OMPEICNSTh CIOKHOCTh M3y4aeMbIX B
Kypce 0a30BBIX QJITOPUTMOB (CYMMHPOBAHHE 3JIEMEHTOB MAacCHBa, COPTHPOBKA MAacCHBa,
nepeOOpHbBIE aNTOPUTMBI, JIBOUYHBIN MOUCK) M MPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
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Pa3HOM CIOKHOCTH JJISl PELIEHUS OJJHOW 3a0a4u;

BJIaJICHUC YHUBEPCAIbHBIM S3BIKOM MPOTPaMMUPOBaHUs Bbicokoro yporHs (Python, Java,
C++, C#), mpencraBieHUsMH O 0a30BBIX THMAX JaHHBIX M CTPYKTypaxX JaHHBIX, YMCHHUE
UCIIOJIb30BaTh OCHOBHBIC YIPABIISIONIME KOHCTPYKIIUM, YMEHHUE OCYIIECTBISATh aHaJu3
MPEIJIOKEHHON MPOTPaMMbI: OMPEACIATh Pe3yabTaThl PadOTHl MPOrpaMMBbl MPHU 3aJaHHBIX
WUCXOJHBIX JaHHBIX, ONPEACNATh, MPHU KAKUX MCXOJHBIX JAHHBIX BO3MOKHO MOJYYEHUE
yKa3aHHBIX pPe3yJbTAaTOB, BBIABISITH JaHHBIC, KOTOPHIE MOTYT MPHUBECTH K OIIMOKE B paboTe
porpaMMsbl, GOPMYIUPOBATEH IPEAJIOKEHUS 110 YIYIIICHHIO TPOTPAMMHOT0 KOJIa;

YMEHHE CO3/1aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE JOKYMEHTBHI M JEMOHCTPAI[MOHHBIC
MaTepHayibl C HCMHOJIb30BAHUEM BO3MOXHOCTEM COBPEMEHHBIX MPOIPAMMHBIX CpPEACTB M
00JIa4yHbIX CEPBUCOB;

YMEHHE UCTIOIB30BaTh JIEKTPOHHBIE TAOIHIIBI JIJIsl aHATU3a, IPECTABICHUS U 00pabOTKH
JAHHBIX (BKJIIOYas BBIYMCIECHUE CYMMBI, CpeIHero apupMeTHU4ecKoro, HauOOJBIIEr0o Hu
HAWMEHBIIIETO 3HAYCHU, PEIICHHE YPaBHEHUM, BHIOOP ONTUMAIBLHOTO PEIICHHUS, TOJ00p JIMHUU
TpeH/a, pellieHre 3a/1a4 MPOTHO3UPOBAHUS).

B mnpomecce usydenus kypca uHOpMaTHKH yriayonéHHoro ypoBHsS B 11 kiacce
o0yyJaromumMucs OyayT TOCTUTHYTHI CIACAYIONTUE TPEAMETHBIC PE3yIbTaThI:

YMEHHE CTPOUTHh HEPABHOMEPHBIE KObI, JOIMYCKAIOUIME OJHO3HAYHOE JCKOIUPOBAHUE
cooOuieHni (mpepuKCHBIE KOJbI), MCIOJI30BAaTh MPOCTEHUINNE KOJbI, KOTOPBIE MO3BOJSIOT
0OHApYXUBATh M UCIIPABJIATH ONMTUOKM MPHU Mepeiaue JaHHBIX, CTPOUTh KOJI, 00ECIIEUYNBAO NN
HAaWMEHBIITYIO BO3MOXXHYIO CPEIHIOI0 JUIMHY COOOIIEHHS MPU W3BECTHOM YacTOTE CHMBOJIOB,
MOSICHATH MPUHIIAITEI PAOOTHI IPOCTHIX AITOPUTMOB CHKATHS JaHHBIX

yMEHHE pellaTh aJrOPUTMHUUYECKHE 3aJadyd, CBSI3aHHBIC C aHAIM30M rpadoB (3amadyu
MOCTPOCHHSI ONTUMAJIBLHOTO TYTH MEXKIy BEpIIMHAMU Trpada, ONpeAesieHUs KOJIUYecTBa
Pa3JIMYHBIX TyTEeH MEXAYy BEpIIMHAMU OPHUEHTHPOBAHHOTO AalMKIMYECKOTO Tpada), yMeHHE
UCIIOJIb30BaTh JIEPEBbsI MPU AaHAJIM3€ W TIOCTPOCHWU KOJOB W ISl TMPEICTABICHUS
apu(MeTUUECKUX BBIPAXKEHUN, MPU PEIICHUHU 3a7a4 MOMCKa U COPTHUPOBKH, YMEHHUE CTPOUTH
JIEPEBO WTPHI MO 3aJaHHOMY aJTrOpPUTMY, pa3pabaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO
CTpaTETHIO UTPHI;

yMEHHE pa3padaThiBaTh U PEaTU30BbIBATh B BUJE MPOrpamMM 0a30BbI€ AITOPUTMBI, YMEHHE
WCIIOJIh30BaTh B MPOTpaMMax JaHHBIC PA3IMUHBIX THUIIOB C yU4ETOM OTpaHWYCHUHN Ha Hara3oH
UX BO3MOJKHBIX 3HAUEHHUI, MPUMEHATh NPHU PEIICHUH 3a/lady CTPYKTYPbl JAHHBIX (CIIHCKH,
CJIOBapH, CTEKH, OUYEPEIH, IEPEBHS), UCTIOIB30BATh 0a30BbIE OTIEPALIUU CO CTPYKTYPAMH JaHHBIX,
MPUMEHATH CTaHJAAPTHBIC U COOCTBEHHBIC ITOAIIPOrPaMMEI ISl 0OpaOOTKH YHCIOBBIX JAHHBIX U
CHMBOJIBHBIX CTPOK, HCIIOJb30BaTh MpH pa3paboTKe MporpaMMm OHOIHOTEKH IMOAIPOrpamM,
3HaTh (PYHKIIMOHATBHBIE BO3MOXKHOCTH HMHCTPYMEHTAIBHBIX CPEICTB CpeIbl pa3pabdOoTKH,
YMEHHE HCIOJIb30BaTh CPEACTBA OTIAJKU MPOrPaMM B Cpele MPOrpaMMHUPOBAHUsS, YMEHUE
JIOKYMEHTHUPOBATh MPOTPAMMBI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMU CBEJICHUSIMU O 0a3ax JaHHBIX, UX CTPYKTYpPE, CPEACTBAX CO3JIaHUS
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¥ pabOTHI C HUMH, YMEHHE UCIIOJIb30BaTh TaOIMYHbIE (pesIIMOHHbIE) Oa3bl TaHHBIX (COCTABIAThH
3anpocsl B 0a3ax JaHHBIX, BHIITIOJIHATH COPTUPOBKY U IIOUCK 3anUCell B 0a3€ JaHHBIX, HAMOIHATh
pa3paboTaHHyI0 0a3y JaHHBIX) U CIIPABOYHBIC CUCTEMBI,

YMEHHE HUCII0JIb30BaTh KOMIBIOTEPHO-MATEMAaTHUECKUE MOJEIH I aHaJIu3a OOBEKTOB U
nporeccoB: (GopMynIMpoBaTh I€Jlb MOJAEIUPOBAHUS, BBINOJHATH AaHAJIU3 PE3YJbTaTOB,
NOJYYEHHBIX B XOJI€ MOJEIUPOBAHMs, OLIEHUBATh COOTBETCTBUE MOJEIH MOJEIUPYEMOMY
00BEKTY WIIH IPOLIECCY, IPEACTABISTh PE3YIbTaThl MOJEIUPOBAHUS B HATJISTHOM BU/IE;

YMEHHE OpPraHU30BbIBATh JINYHOE HMH(POPMAIIMIOHHOE MPOCTPAHCTBO C HCIOJIB30BAaHUEM
Pa3IMYHBIX CPEACTB LU(POBBIX TEXHOJIOIHM, HOHUMaHHE BO3MOXKHOCTEN LU(POBBIX CEPBUCOB
rOCYAApCTBEHHBIX YCIIYT, HU(POBBIX 00PA30BATENBHBIX CEPBUCOB;

NOHMMAaHHE OCHOBHBIX IPHUHIIUIIOB padOThI, BO3MOXKHOCTEN U OrpaHUYEHUs IPUMEHEHUS
TEXHOJIOTUI MCKYCCTBEHHOTO MHTEJIEKTAa B PA3IMYHbIX 00JIACTAX, HAIMYKME MPEACTABICHUN O
Kpyre pelmaemMblXx 3a7ad MaIIMHHOrOo oOydeHHsl (pacro3HaBaHUs, Kilaccupukanuu H
MPOTHO3UPOBAHUSI) HAJWYME TMPEJACTaBICHUM 00 UCMONB30BAaHUM HH(POPMAIIMOHHBIX
TEXHOJIOTUH B PA3IMYHBIX PO(PecCHOHANBHBIX Cepax.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KonungecTBo OcHOBHBIE BUIBI AESITCILHOCTH
/rp | PA3ZIeNoB U TeM y4eOHOTO [IporpammHoOe coniepxanue
/11 4acoB o0ydJaronuxcs
npeaMera

Paznen 1. [ludpoBas rpaMOTHOCTH

1.1 KommsioTep - 6

YHUBEPCAJIBbHOE TpeGoBaHus TEXHUKH 0€30MMaCHOCTH U AHaJIM3UPOBATh YCIOBUS UCIIOIB30BAHUS

YCTPOMCTBO 00pabOTKHU
TTAaHHBIX

TUTUEHBI PU Pab0Te ¢ KOMITBIOTEPAMHU U
NPYTMMH KOMITOHEHTaMU TG POBOTO
OKPY>KEHHS.

[TpuHIMIIBL paOOTHI KOMITBIOTEPOB U
KOMITHIOTEPHBIX CUCTEM. ApXUTEKTypa (HoH
Heitmana. I'apeapockasa apxumexkmypa.
ABTOMAaTHYECKOE BBITIOJIHEHHUE TPOTPAMMBI
rpoueccopoM. OnepaTuBHas, MOCTOSHHAS U
noJiroBpeMeHHas nmamsate. OOMeH JaHHBIMU C
[MOMOIIIBIO IITHH.

KonTposiepsl BHEIIHUX yCTpOUCTB. [Ipsamoit
TOCTYII K MaMSITH.

OCHOBHbIE TEHJIEHIIUU PA3BUTHUS

KOMITbIOTCPHBIX TEXHOJIOTHUH.

KOMIIBIOTEPA U JPYTUX JOCTYITHBIX
KOMITOHEHTOB IIU(POBOTO OKPYKEHHUS C
TOYKH 3pCHUs TPEOOBAHUHN TEXHUKHU
0E30MaCHOCTH Y TUTHCHBI.

OnuceiBaTh COCTAaBHBIC YaCTH U IPUHLIUIIBI
paboThl KOMITBIOTEPOB, MOOMIIBHBIX
YCTPOMCTB, KOMIIBIOTEPHBIX

CHUCTEM.

XapakTepu30BaTh KOMIBIOTEPHI PA3HBIX
[MOKOJICHUM.

Mckath B cetn IHTEpHET HHpOpMAITHIO 00
OTE€UYECTBEHHBIX CIEIUAITMCTAX, BHECIITUX
BKJIA]l B PA3BUTUE BHIYUCIUTEIbHON TEXHUKH.

[IpuBOIUTE IPUMEPHI,
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[lapayienbHbIC BRIYACICHUS.
MHOTOMPOIECCOPHBIC CHCTEMBI.
CyniepkoMiibioTepsl. PactipeienéHnsie
BBIYHMCIIMTEIIbHBIE CHCTEMBI 1 00paboTKa
0ONBITNX TaHHBIX. MoOMIIbHBIE ITU(DPOBHIE
YCTPOWCTBA M X POJIb B KOMMYHHUKAITUAX.
BcTpoeHHbIE KOMITBIOTEPHI.
MuKkpoKOHTpoIIepbl. POOOTH3MpPOBaHHbBIE
MTPOU3BOJICTBA

[MOITBEPKAAIOIINE TEHICHIIUN Pa3BUTH
BBIYMCIIUTEIILHOW TEXHUKH.

[10sICHATH CYIIHOCTD MapajuIesIbHbIX
BbIYMCIIeHUH. [[puBoANTE IpUMEpHI 3a/1a4,
TSl pEeLLIEHUs] KOTOPBIX

IPUMEHSIOTCS CYIIEPKOMIIBIOTEPHbIE
TEXHOJIOTMH WJIM TEXHOJIOTUU
pacnpenesIEHHBIX BBIYUCICHUN.
XapakTepu3oBaTh pOOOTU3UPOBAHHbBIE
MPOU3BOJICTBA, MOOWIbHBIE ITU(POBBIC
YCTPOICTBA M UX POJIb B KOMMYHHUKAIUSIX

1.2

[IporpamMmmHOE
OOecrieuenue

[IporpammuOe obecrieueHre KOMIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEeM. Buibl
[MPOTPAaMMHOT0 O0ECIIEUEHUS U UX
HasHaueHHue. OCOOCHHOCTH MPOTPAMMHOTO
oOecreyeHusi MOOMJIbHBIX YCTPOUCTB.
[lapannenpHOE TPOrpaMMUPOBAHUE.
CuctemMHOe MporpaMmMHOe 00ecTieueHHe.
OrnepalluOHHBIE CUCTEMBI. Y TUJIUTHI.
[IpatiBepsl ycTpoucTB. MHCcTamsAuus u
NENHCTAIUISILUS IPOTPAMMHOTO
oOecreyeHusl.

DaiinoBble cUCTEMBI. [[puHIIMIIBI
pa3MeleHus] 1 UMEHOBaHUS (ailioB B
nonroBpemMeHHo namsatu. [llabnonsr ams

onucaHus rpynn ¢Ganios.

Pabotats ¢ rpadpuueckum unrepdeicom
onepanronHoi cuctemsl (OC),
CTAaHJAPTHBIMH U CITYKEOHBIMU
MPWIOKEHUSIMH, (PaliIOBBIMU MEHEHKEPAMHU.
COOTHOCHUTH BU/IbI JIMIICH3UM HA
MCII0JIb30BAHHE MTPOTPAMMHOT0 0OecreueHus
U TIOPSJIOK €T0 UCIOJIb30BaHUS U
pactipoctpanenus. [IpuBoanTs nprumMepsbl
MPOIMPUETAPHOTO ¥ CBOOOHOTO
MPOrpaMMHOTO oOecrieueHus,
MpeHaA3HAYEHHOTO JIsl PEIICHUs OJTHUX U
Tex ke 3an1a4. Ha3piBaTh OCHOBHBIE
MpaBOHAPYIIEHUS, UMEIOIINE MECTO B

00J1aCTH UCTIONB30BAHUS TPOTPAMMHOIO
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3akoHonarenbecTBO Poccuiickon Penepanumn
B 00JIACTH MPOTPAMMHOTO 00€CTICUCHHSI.
JIntieH3upoBaHue MporpaMMHOTO
oOecrieyeHust 1 IU(PPOBBIX PECYPCOB.
[IponpuerapHoe 1 cBOOOHOE TPOrPaMMHOE
obecrnieyenne. Kommepueckoe u
HEKOMMEPYECKOE HCIIOJIb30BAHHE
MPOrpaMMHOT0 oOecrieueHus U IUPPOBHIX
pecypcoB. OTBETCTBEHHOCTb,
yCTaHaBJIMBaeMasi 3aKOHOAATEILCTBOM
Poccuiickoit @enepanuu 3a HEIPaBOMEPHOE
MCII0JIb30BAHKE [TPOrPaMMHOT0 0OecreueHus
1 U POBBIX PECYPCOB

00CCIICUCHHS, 1 OTBETCTBCHHOCTh 32 HUX,
MPETYCMOTPEHHYIO 3aKOHOAATEILCTBOM PD.
Ipaxkmuueckue pabomoi':

1. Hucmannayusa u oeuncmannauus
npozpamm

1.3.

KoMmnbroTepHbIE CETH

[ [pyUHIIUITBI TOCTPOSHHUS M anmapaTHbIC
KOMITOHCHTBI KOMITBIOTEPHBIX CETCH.
CeteBbie npoToKkobl. CeTh IHTEpHET.
Anpecarus B cetu UHTepHeT.

[Iporokosnsl ctexka TCP/IP.

Cucrema JJOMCHHBIX HMEH.

Pasnencuue |IP-ceTn Ha moaceTH ¢ ITOMOIIBLIO
Macok noacerei. CeTeBoe
agMuHuCcTpupoBaHue. [lomydyeHue qaHHBIX O
CETEBBIX HACTPOUKAX KOMIBIOTEPA.
[IpoBepka HamU4Us CBSI3H

[TosICHSATH IPUHIIUITBI TTOCTPOCHUS
KOMIIBIOTEPHBIX CETEM.

BrIsBIIsATE 001I1ee ¥ pa3Iudus B OpraHU3aIiuu
JTOKQJIBHBIX U TJIOOATBHBIX KOMITBIOTEPHBIX
cereid. [IpuBOaUTH pUMEPHI IPOTOKOJIOB
ctexka TCP/IP ¢ onpenenéuusiMu
(YHKLIHAMH.

Vcrionb30BaTh Macku MOJICETEN 1715t
pazouenus |IP-cetu na moacetu. [IpumeHsaTH
pOTpaMMHOE
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c y31oM cetu. OnpeneneHne Mapupyra
NIBIKCHHUSI IAKETOB.

Bunel nestensHOCTH B ceTn MIHTEpHET.
CepBucel ntepHeta. ['eonHpopmManinoHHbie
CHUCTEMBI.

[ e00OKalMOHHBIE CEPBUCHI PEAIBHOTO
BpeMeHH (HaIpUMED, JTOKAIHS MOOUIBHBIX
TeIeOHOB, ONpeeNIeHNEe 3arpyKEHHOCTH
ABTOMAarucTpaeil), ”HTEpHET-TOPrOBIIs,
OpoHHpOBaHUE OUJIETOB U TOCTUHUII.

[" ocygapcTBEHHBIE 3JIEKTPOHHBIE CEPBUCHI U
yciyrya. ConuanbHble CETH - OpraHu3alus
KOJJIEKTUBHOTO B3aMMOJEHCTBUS U OOMeHa
naHHbIMU. CEeTeBOM ATHKET: MpPaBUJIa
noBeieHUs B kubeprpoctpancTse. [Ipobiema
[MOJTMHHOCTHU MOJIy4eHHON MH(OPMALIUH.
OTKpBITBIE 00pa30BaTENIbHBIE PECYPCHI

oOecrieueHue J1si IpOBEPKU
pabotocniocobnoctu cetu. Ilpakmuueckue
pabombol:

1. Cemegoe admunucmpuposanue

1.4

Nudopmanronnas
besomacHoCTh

TeXHOTeHHbIE U SKOHOMUYECKUE
YIPO3bl, CBA3aHHBIE C UCIIOJIb30BAHUEM
MH(POPMALIMOHHO ~-KOMMYHUKAIIMOHHBIX
TexHoJoruil. O61mue npodaeMbl 3aIUTHI
nHbopMauK U HHGHOPMALIMOHHOM
6e3onacHocTH. CpeacTBa 3alUThI

nH(}OpMaLMK B KOMIIBIOTEPAX,

XapakTepru30BaTh CyIIHOCTb ITOHATHI
«uH(pOpMAITMOHHAS 0€30MTACHOCTbY, «3aIIUTa
uHOpMaum.

DopMyITUpPOBATH OCHOBHBIE MTpaBUia
MH(GOPMaLIMOHHONW 0€30MaCHOCTH.
AHaIM3UPOBATH 3aKOHOIATEIIbHYIO 0a3y,

Kacarolyocss HHPOPMAIIOHHON
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KOMIIBIOTEPHBIX CETSIX
U aBTOMATU3UPOBAHHBIX HH()OPMAIIMOHHBIX
cCUCTeMaXx.

[IpaBoBOE 0OecnieueHue NHGOPMAIMOHHOM
0e301aCHOCTH. D1eKMpPOHHAA UUPposan
noonuce, cepmupuyuposannsvle caimaol u
0OKyMeHmbl.

[IpenoTBpalleHre HeCaHKIIMOHUPOBAHHOTO
TOCTYTIA K JIMYHON KOH(PUACHITNATHHOM
nH(pOpMaLIUK, XpaHsIencs Ha
[EPCOHATILHOM KOMITbIOTEPE, MOOMIIBHBIX
YCTPOWCTBAX.

BpenoHocHoe mporpaMMHOe o0ecrieueHune u
criocoObl OOPHOBI ¢ HUM. AHTHBUPYCHBIE
rporpaMMbl. Opranu3zanust JUYHOTO apXHuBa
nHpopmaly. PesepBHOE KONMPOBaHUE.
[TaponpHas 3ammTa apxusa.

[HIudpoBanue nanubx. CHMMETPUYHBIC U
HECUMMETPHUYHBIC TUDPHI.

[Iudps! mpocToii 3aMEHBI.

udp Lesaps. llndpp Buxenepa. Anroputm
mdposanusd RSA. Cmeeanozpagus

0€30IMacHOCTH.

[IpuMeHsTh CpeIcTBa 3Tl UHPOpPMAIUH:

OpaHaMay3pbl, AHTUBUPYCHBIE MPOTPAMMBI,
MapoJIMPOBAHUE U apXUBUPOBAHUE,
mudpoBaHue.

[IpenoTBpaiiarh HECAaHKIIMOHUPOBAHHBIN
ITOCTYII K JINYHON KOH(DHUICHITHATHHOM
uH(pOpMaLIUY, XpaHsIIencs Ha
[IEPCOHAJILHOM KOMITbIOTEPE, MOOMIIBHBIX
ycTporicTBax. Ilpakmuueckue pabomuoi:

1. Anmueupycnuote npozpammoi.

2. IlTughposanue oannvix

Toro o pasgeny

24

25



Pasnen 2. TeopeTnueckue 0CHOBbI HHPOPMATUKU

2.1 MpencraBnenue 19

nH(OpMaIuu B
KOMITBIOTEPE

Nudopmanus, TaHHbIE U 3HAHUS.
HdopmaloHHbIe POIECCH B IPUPOJIE,
TEXHHUKE U o01ecTBe. HempeprbiBHbIEC U
NTMCKPETHBIE BEIMYUHBI U CUTHAJIBI.
Heo0X01uMOoCTh TUCKpETH3AIIUN
vHbOpMaIH, TTPeTHA3HAYCHHOMN /IS
XpaHEeHUs, IepeIadn U 00pabOTKH B

P pOoBHIX

CHUCTEMax.

/[BOMYHOE KOAMPOBAHHUE.

PaBHOMEpHBIEC 1 HEPABHOMEPHBIE KOJIBI.
JlexoaupoBaHue COOOIIEHNH, 3aMMCAaHHBIX C
[MOMOIIIbI0 HEPABHOMEPHBIX KOJIOB. Y CIIOBUE
®aHo. [locTpoeHne 0THO3HAYHO
NEKOUPYEMBIX KOJIOB C IOMOIIIBIO AepEeBa.
I'pagh An.A. Mapkoea. EnuHuiibl n3MepeHus
KoruecTBa nHMopmaru. AndaBUTHBIN
MOIX0]T K OI[EHKE KOJIMYeCTBa HH(OPMAIIUH.
Cucremsl cuncienus. Pa3pépuyras 3anuch
[[eIBIX U TPOOHBIX YUCEN B TIO3UIIMOHHOMN
cucteMe cunciieHusi. CBONMCTBA MO3UIIMOHHOMN
3aMMCH YHCJIa: KOJIMYECTBO IU(P B 3aMUCH,

MMPHU3HAK ACIIMMOCTH YHUCJIa HA OCHOBAHHC

[10sICHATB CYIIHOCTD ITOHATHN
«HGOPMAITUN», «JTaHHBIC», «3HAHUS.
Pemath 3a71aun Ha u3MepeHue nHGOpMaIuu,
3aKJIFOUEHHOW B TEKCTE, C TTO3ULINHU
an(aBUTHOTO MOAX0AA (B MPEAMOIOKEHUU O
PaBHOW BEPOSTHOCTH IOSIBIICHHUS] CAMBOJIOB B
TEKCTE).

[TosicHSATH HEOOXOIUMOCTH M CYIITHOCTh
TUCKpPETU3aIMU TIPU XPaHCHHH, TIepeaye u
00paboTKe JaHHBIX C TOMOIIIBIO
KOMITHIOTEPOB.

[IpyuBOIUTE IPUMEPHI PABHOMEPHBIX U
HepaBHOMEpHBIX kK010B. KonnpoBats u
IEKOIMPOBATH COOOIIECHHUSI C
MCII0JIb30BAHUEM PABHOMEPHBIX

1 HEPaBHOMEPHBIX KOJIOB.

Ctpouts npeduKCHbIE KOJIBI.
KrnaccudunupoBaTh CHCTEMBI

CUMCIICHHUS.

BhINOIHATH CpaBHEHHE YHCEIl, 3alIMCAHHBIX B
JTBOUYHOM, BOCbMEPUYHON U
[IECTHAALATEPUIHON

CHUCTEMax CUUCIICHHUS.

OcylecTBIATh NEPEBO YUCET MEKTY

JTBOMYHOM, BOCBMEPUUHOMN
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CHUCTEMBI CUUCIICHHS. AJTOPUTM NIEpeBoOAa
LIEJIOTO0 Ynciia u3 P-u4uHO# cuctemsl
CUHMCJICHUS B JECATUYHYIO. AJITOPUTM
nepeBoia KOHEYHOU P-udHOM 1pobu B
JECATUYHYIO. AJITOPUTM TIEPEeBOJIa 1EI0r0
Yuclia U3 JECATUYHON CUCTEMbI CUUCIICHUS
B P-uunyto. [lepeBoa koHEUHOU
JecATUYHOM apoou B P-nunyro. JIBondnas,
BOCBMEPHUYHAs U IIECTHAIIIATEPUYHAS
CHUCTEMBI CUUCIICHHUS, CBA3b MEXY HUMHU.
Apudmernueckue onepanuu B
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS.
Tpouunas ypaenoseuwiennasa cucmema
cuuciaenus. /[gouuno-oecamuunasn
cucmema cuucienus.

Konuposanue tekctoB. Koguposka ASCII.
OpnnoGaiiTHbIe KOAUPOBKH. CTaHIapT
UNICODE.

Komuposka UTF-8. Onpenenenue
MH(OPMAIIMOHHOTO 00BEMA TEKCTOBBIX
COOOIIICHUH.

KoaupoBanue nzobpaxxkennii. Onenka
nH(}OpMaIMOHHOTO 00bEMA TpaPuIeCcKUX
JTAHHBIX MPY 3aIaHHBIX Pa3peIIeHUU U
IyOuHEe KoJaupoBaHus 1BeTa. [[BeToBbIE
Mojiend. BEeKTopHOE U 1IecTHAIIIATePUIHOM
CHUCTEMaMH CUHCIICHHUS.

BBINOMHATE CI0KEHHE U BEBIUYUTAHUE YHUCEIT,
3allMCAHHBIX B JBOMYHOM, BOCBMEPUYHOU U
HIECTHAAIATEPUYHON CUCTEMAaX CUUCIICHUS.
OcymecTBisATh KOAUPOBAHUE TEKCTOBOM
WH(pOpMaIIUK C TTOMOITHI0 KOJAUPOBOYHBIX
TaOIuUIL.

OnpenenstTe HHPOPMAMOHHBINH 00BEM
TEKCTOBBIX COOOIIEHHUI B pa3HBIX
KOJIUPOBKaX.

Beruucasate pazmMep HBETOBOW MAIUTPHI MO
3HAUYCHHUIO OMTOBOM IITyOUHBI I[BETA.
OnpenensiTe pa3mepbl rpaduyecKux
(aiioB MpH U3BECTHBIX pa3pelIeHUU U
r1yOuMHE KOJWPOBAHUSA 1IBETA. BHIYUCISITH
MH(}OPMaLMOHHBIA 00bEM LU(DPOBOIA
3BYKO3aIlUCH 110 YaCTOTE IUCKPETU3ALINH,
rIyOMHE KOJUPOBAaHUSl U BPEMEHHU 3aIUCH.
Ilpakmuueckue pabomot:

1. luckpemu3zayusn zpaguueckoi
uH@gopmauuu.

2. Jluckpemu3sayus 38yKo60ii
ungopmayuu
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koaupoBanue. @opmatel rpaduyeckux
¢aiinos. TpéxmepHas rpapuka. OpaxTanbHast
rpaduxa.

KonnpoBanue 3Byka. OneHka
H(OPMALIMOHHOTO 00BbEMA 3BYKOBBIX
TaHHBIX TPU 3a/IaHHBIX YacTOTE
TUCKPETU3ALUHU U Pa3psIHOCTH

KOJAMPOBaHUS

2.2

OcHOBBI anreOpsl
Jloruku

14

AnreOpa noruku. [ToHsTHE BHICKA3bIBAHUS.
BrickasbiBaTenbHbIe POPMBI (TTPEAUKATHI).
KBaHTOPBI CyIIECTBOBAHUS U BCEOOIIHOCTH.
Jlornueckue onepanuu. TaOaUIBI
MCTUHHOCTU. JIornyeckue BhIpaKEHUS.
Jlornyeckue ToxxaecTna.

Jloka3aTenbCTBO JIOTHYECKUX TOXKIECTB C
MOMOIIIBIO TAOJIHI] HCTUHHOCTH. Jlorndeckue
OTIEpaIH U OTIepaLUH

HaJl MHO>KECTBAMH.

3aKOHBI ANTeOPHI JIOTHKU. DKBUBAJICHTHbBIE
MpeoOpa3oBaHMs JIOTHUECKUX BBIPAKESHUH.
Jlornueckue ypaBHEHUS U CUCTEMBbI
ypaBHeHwuid. Jlornueckue GyHKIUN.
3aBUCUMOCTD

KOJIMYECTBA BO3MOXKHBIX JIOTHYECKHUX
(GYHKIMA OT KOJTUYECTBA apPTYMEHTOB.
[TonHBIE CUCTEMBI TOTUYECKUX

[IpuBOIUTE IPUMEPHI DJIEMEHTAPHBIX U
COCTaBHBIX BBICKa3bIBaHUM.

Pa3inuaTh BbICKa3bIBaHUS U IIPEIUKATHI.

Y cTaHaBiIMBaTh CBSA3b MEXKIY anreOpoi
JIOTUKU U TEOPUEH MHOYKECTB.

BrIuncnsaTe 3Ha4EHUS JJOTUYECKUX
BBIPA)KEHUH C JIOTUYECKUMHU ONEPaLAsIMU
KOHBIOHKLINH,

NMU3BIOHKIINY, THBEPCUU, UMIUIUKALIH,
DKBUBAJICHLIUM.

[IpoBoaNTE aHANTU3 TAOIUI] HCTUHHOCTH.
CTpouTh TaOJIUIBl UICTUHHOCTH JIOTHYECKUX
BBIPAKCHU.

OcCy11ecTBIATh IKBUBAJIEHTHBIE
npeoOpa3oBaHUs JOTHYECKUX BBIPAKEHUH ¢
MCII0JIb30BAHUEM 3aKOHOB alNreOphl JOTHKH.
OcCy11ecTBIATh NTOCTPOCHUE JIOTHYECKOTO
BBIPA)KEHHUS C TAHHOU
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(G YHKIHA.

Kanonnueckue Gpopmbl JIOTHYECKUX
BbIpaykeHU. COBEpPILIEHHBIE TU3bIOHKTUBHbIE
1 KOHbIOHKTHBHbBIE HOpMaJIbHbIE (DOPMBI,
QJITOPUTMBI UX TIOCTPOEHHUSI 110 TaOIULE
MCTUHHOCTHU. JIOrMYeCcKUe 3JIEMEHTHI B
coctaBe koMibloTepa. Tpurrep. Cymmatop.
MHoropa3psaasbeii cymmarop. [loctpoenue
CXEM Ha JIOTMYECKHUX JIEMEHTAX T10
3aJaHHOMY JIOTUYECKOMY BBIPaKEHUIO.
3anuch JJIOTMYECKOTO BBIPAYKEHUS 10
norudeckoit cxeme. Mukpocxemot u
mMexXHon102uA UX nPOU3600CMea

TaOJIMIIed UCTUHHOCTHU U €T0 YIPOIllEHHUE.
PemmaTh mpocThie TOTHYeCKUEe YpaBHEHUS U
CUCTEMbl YpaBHEHMI. XapaKTepH30BaTh
JIOTUYECKHUE DIIEMEHTHI KOMITbIOTEPA.
[TosicHSTH YCTPOMCTBO CymMMaTopa u
TpUITEpA.

3aMmuChIBATh JIOTHYECKOE BEIPAKEHUE TI0
TTOTUYECKOU CXEME.

CTpOUTBH CXEMBI Ha JIOTHYECKHX DJICMEHTaX
110 33/ITAHHOMY JIOTUYECKOMY

BBIPYKEHUIO.

Ilpakmuueckue pabomeoi:

1. Ilocmpoenue u ananusz maodauy
UCMUHHOCMU 8 MAOIUYHOM NPOYeccope

2.3

KomnbroTepHas
Apudmernka

[[pencraBieHne LEJIbIX YACEN B IaMSITH
KOMIbIOTEpa. OrpaHUYEHHOCTh JUaIa3oHa
yuCcell TP ONPAHUYEHUH KOJIMYECTBA
pa3psaoB. [lepenonHenue pa3psiiHON CETKU.
be33HakoBEBIE M 3HAKOBBIC JaHHBIC. 3HAKOBBIHN
OuT. JIBOWYHBIN JOTOTHUTEIIBHBIA KO
OTPULIATEIBHBIX YHUCE.

[loOMTOBBIC TIOTHUECKUE ONIEPAIUH.
Jlornueckuii, apupmMeTHIECKUil 1

nuknudeckuit capuru. [udposanue

[loy4aTs BHYTpEHHEE MPEACTABICHNE
LEJIBIX U BEILIECTBEHHBIX YK CEl

B IaMSTU KOMIIBIOTEPA; ONIPEACIIATh

0 BHYTPEHHEMY KOy 3HauU€HHE YHCIIa.
XapakTepu30BaTh O€33HAKOBbIE U 3HAKOBbHIE
NaHHbBIE.

[TosiIcHATH TOPSAOK BBIMOTHEHUS
apruQMeTHUECKHUX Omepaluii ¢ [eJIbIMU U
BELIECTBEHHBIMH YUCIIAMU

B IIPOLIECCOPE.

[ IpyMeHsATh TOOUTOBBIE JTOTHYECKUE
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C TIOMOIIBIO TTOOUTOBOM OTIEpaIu
«uckirroyaroiee NJIN».

[IpencraBieHre BEIIECTBEHHBIX YUCET B
[MaMsTH KOMIIbIOTEpa. 3HavYaIas 4actb U
MOPSAIOK Ynciia. /[nana3oH 3Ha4eHUI
BeIlIECTBEHHBIX uncen. [Ipobnemsl xpaneHus
BCIIICCTBEHHBIX YHCE]I,

CBSI3aHHBIE C OTPAHUYECHUEM KOJIMYECTBA
pa3psa0B. BelonHeHWe onepanuii ¢
BCIIICCTBEHHBIMH YHCJIaMM, HAKOIIJICHUE
OIMOOK MPH BEIYUCICHUAX

oTiepaIuu.
XapakTepu3oBaTh NpPECTaBICHUE U
XpaHEHHUE B IaMATH KOMIIBIOTEpA
BEIIECTBCHHBIX YUCE.

[TosiCHSITH MPUYUHBI HAKOTICHUS OIITHOOK
[PU BBIYUCIICHUSX C BEIIECTBEHHBIMU
uucnamu. Ilpakmuueckue padomot:

1. U3yuenue nopa3paono2o MamtuHHO20
npeocmaegieHus Yeablx U 6euleCmeeHHbIX
uucen

HTtoro no pazgeny 40

Paznen 3. AIropuT™MBI M IPOrpaMMHUPOBAHUE

3.1 Bsenenue 16
B IIPOTPaMMHPOBAHHE

OmnpezneneHre BO3MOXKHBIX PE3YyIbTATOB
paboTHI MPOCTENIINX AITOPUTMOB
yIIpaBJICHUS UCTIOTHUTEISIMH U
BBIUMCIIUTEIBHBIX aITOPUTMOB.
OmnpeneneHre NCXOIHBIX JaHHBIX, IPU
KOTOPBIX aJITOPUTM MOXKET JaTh TPeOyeMBbIii
pe3ynbTart.

DTanbl penieHus 3a/1a4 Ha KOMITbIOTEpe.
HHCTpyMEHTAIBHBIE CPEICTBA: TPAHCIATOP,
OTJIaT4YMK, MpodumrpoBuK. Komnusus u
MHTEepIpeTays nporpaMm. BupryanbHbie
MaiuHbl. MTHTerprpoBanHas cpena
pa3paboTKH.

BoIsiCHATH pe3ynbTar paboThl aNTOpUTMA IS
VICTIOJIHUTEIIS

[IPY 3aJJaHHBIX UCXOJHBIX TaHHBIX,
ONPEEIATh BO3MOKHBIE HCXOAHBIE
NTAaHHBIE JJI1 U3BECTHOIO PE3yJIbTaTa.
[IpuBOANTH PUMEPHI AITOPUTMOB,
COZIepXKalUX MOCIE0BAaTEIbHEIE,
BETBSIINECS U HUKINYECKUE CTPYKTYPHI.
AHaIIM3UPOBATH LIUKINYECKUE AIITOPUTMBI
1711 UICTIOJTHUTEISL.

BriaensaTe sTansl pemeHus 3a1a4n Ha
KOMITIBIOTEPE.

[10sICHATB CYIIHOCTD BBIJEICHHBIX

OTaIlOB.
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Mertoasl OTIaAKU TPOTPaMM.
Hcnonp30BaHue TPaCCUPOBOYHBIX TAOIHII.
Otnanounsld BeIBO. Ilomarosoe
BBIIIOJIHEHUE NPOrpaMMbl. TOUKH
octanoBa. [IpocMoTp 3HaueHUI
NIEPEMEHHBIX.

S3wik mporpammupoBanus (Python,

Java, C++, C#). Tumbl 1aHHBIX:
LIEJIOUYHCIICHHBIE, BELIECTBEHHbIE,
CHUMBOJIBHEIE, JIOTHYECKUE. BeTBiaeHusI.
Cnoxuble ycnoBus. Llukibl ¢ ycaoBuem.
vkl MO NEPEMEHHOI.
B3anmozameHseMocTh pa3iuiHbIX BUOB
uukiaoB. MHBapuanT nukia. CocraBieHue
LHKJIA C UCTIOJIb30BAHUEM 3apaHee
ONpe/IeIEHHOTO MHBApHUAHTA LIUKJIA.
JIOKyMEHTUPOBAHHUE MTPOTPAMM.
Hcnonp30BaHrne KOMMEHTApHEB.
[ToaroroBka onucanusi IporpaMMbl U
WHCTPYKLHUHU JIJIS1 TOJIH30BATEIIS.
Anroputmbl 00pabOTKH HATYypaTbHBIX
YHUCEeJl, 3aITMCAHHBIX B TTO3UIIMOHHBIX
CUCTeMaX CUHMCIICHHUs: pa3OueHune 3arucu
Yuciia Ha OTJeIbHbIC ITU(PBI, HAXOXKICHUE
CYMMBI U IPOU3BeACHUS 1TUDp,
Hax0JICHHE MaKCUMaJIbHOM
OTnaxuBaTh MPOTPAMMBbI C TTOMOIIIBIO

TPACCUPOBOYHBIX TAOJIHUIL U C
HCIIO0JIb30BAaHHEM BO3MOXKHOCTEH
OTJIaTYMKA CPEJIbI MPOTPAMMHUPOBAHHUSL.
CocTaBisiTh TOKYMEHTAIUIO Ha
pOrpaMmy.

Pa3pabaTbiBaTh U peain30BbIBATH HA SI3BIKE
MPOrPaMMHUPOBAHUS AT OPUTMBI
00pabOTKH HENBIX YHCEeT, B TOM YHCIIE
nepebopHbie aropuT™Mbl. PazpabaTeiBaTh
MporpaMMBbI 1Ji1 00pabOTKH TaHHBIX,
XPaHALMXCS B TEKCTOBBIX (paiinax.
Ilpakmuueckue pabomul:

1. Buioenenue u oopadbomxa yughp yenozo
Yucna é paznudHBIX CUCIEeMax
CUUCNIeHUA C UCNOIb308AHUEM ONEPAUUL
Ue104UCIeHHON apumemuxu.

2. Pewenue 3a0au memooom nepeoopa.

3. Oopabomka 0aHHBIX, XPAHAWUXCA 6
Qaiinax
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(MUHUMATBHOM ) TTUPHI.
HaxosxieHre BceX MPOCThIX YHCEN B

3aJJaHHOM JHMAIla30HC. Hpe,HCTaBJ'ICHI/IC qucjia

B BUJIe HAOOpa MPOCTHIX COMHOMKUTEIEH.
ANTOpUTM OBICTPOTO BO3BEJEHUS B CTEIIEHb.
OOpaboTka TaHHBIX, XpaHAIUXCcs B Qailiax.
TexcToBble U ABOMYHBIE (ailibl. DaiioBbie

nepeMeHHbIe ((aiaoBbie yka3zarenu). UteHue

u3 (paiina. 3anuce B daiin

3.2

BcnomorarenbHEIE
AJITOPUTMBI

Pa3OueHue 3a1aun Ha MOA3adauH.
[ToanporpamMMel (porieyphl U (YHKIIHH ).
Pexypcusi. PexypcruBHBIE OOBEKTHI
(ppakTainsr). PekypcuBHBIE IPOLIEIYPHI U
byHKIUY.

lcnionp30BaHMe CTEKa /7Sl OpraHU3aIiu
PEKYPCUBHBIX BHI30BOB.

lcnionb30BaHKe CTaHJAPTHON OUOIMOTEKH
s3pIKa TIporpamMmupoBanus. [lonkmodenne
OMOIMOTEK MOANPOrPaMM CTOPOHHHUX
pou3BoauTENE. MOy IbHBIN NPUHIIUI
MOCTPOCHHUSI IPOTPaAMM

Pa30uBaTh 3a1auy Ha OA3a4a4H.
OdopMIIATh TOTUYECKH 1eJIOCTHBIE WU
MOBTOpsIOLIUECS (parMeHThl IPOTPaMMBI B
BUJIe ToAnporpamm. I10sCHATE CymHOCTB
PEKYPCUBHOI'O aJIrOpUTMA.

Haxoaute peKkypcHUBHBIE OOBEKTHI B
OKPY2KaroIIEeM MUpE.

OmnpenensiTs pe3ynbTaT padoThl IPOCTOTO
[PEKYpCUBHOIO airopurma. Mcrnonb3oBath
CTaHJApTHBIE OMOIMOTEKH MOAIPOTPaAMM
sI3bIKa MPOTPAaMMHUPOBAHUS, OMOINOTEKH
CTOPOHHUX IIPOU3BOIUTENCH.

[IpruMeHATs MOAYJIBHBIN IPUHLINI IIPU

pa3paboTKe MPOTPaAMM.
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Ilpakmuueckue pabomeoi:

1. Hcnonv3zoeanue noonpozpamm
cmanoapmHuou oudIUOMeEKU A3bIKA
npOZPAMMUPOBAHUSL.

2. Pazpabomka noonpozpamm.

3. PeKypcusHbvle noonpozpammul.

4. MoOoynvHblii npuHYUN ROCMPOEHUA
npozpamm

3.3

UncieHHbIE METOIbI

YuciaeHHble MeTOAbl. TOYHOE U
NpUOIIMKEHHOE PEIIeHNUs 3a/1auu.
UucneHHbple METO/IBI PEILIEHUS YPAaBHEHUI:
MeToT iepebopa, METO 1 MOJIOBUHHOTO
nenenus. [IpuOmmkEéHHOE BBIUMCIICHNE ATTUH
KpPUBBIX.

Briuncienue miomasaei Guryp ¢ moMoursko
YHCIIEHHBIX METO/I0B (METO
psIMOYTOJIbHUKOB, METOJI Tpareuuit). [Tonck
MakcUMyMa (MUHUMYMa) QYHKIIMHA OAHON
[EPEMEHHON METOJ0M IOJIOBUHHOTO
eneHus

[TosicHATH NPUHIIUTIBI PA0OTHI YUCICHHBIX
METOIOB, Pa3HUILY MEXIY TOYHBIM U
MPUOIMKEHHBIM PEIICHUSIMHU
BBEIYMCIIUTEIBHBIX

3ajay.

Pa3pabatsiBaTh U OTIXKUBATh MPOTPAMMEBI,
peanusyrolue

YUCJIEHHBIE METO/IbI PEIICHHS] YPAaBHEHUH,
NpUOTMKEHHOE BHIUMCIICHUE JITTUH KPUBBIX U
rutoniaaen Guryp, MOMCK MaKCUMyma
(MuHUMYMa) QYHKIIMN OJTHON TIEPEMEHHOM.
Ilpakmuueckue pabomuoi:

1. Yucnennoe pewienue ypasnenuil.

2. Ilpubnusxcénnoe eviuucnenue OJ1UH
Kpuevlx u naouwiaoei guzyp.

3. Ilouck makcumyma (MuHuMmyma)

dynkyuu
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3.4 |Anroput™sl 00paboTKu 5 OO6paboTka CUMBOJIbHBIX JaHHBIX.
CHUMBOJIbHBIX JTAHHBIX Bctpoennbie GyHKITUU S3bIKA

MpPOrpaMMHUPOBAHUS A1 00pabOTKH

CHUMBOJIbHBIX CTPOK. AJITOPUTMBI 00paObOTKH

CUMBOJIBHBIX CTPOK: HOZ[C‘IéT KOJINYCCTBA HCHOJIL?;OB&TB BCTpOCHHBIG q)yHKHHH SI3bIKa

MOSIBJICHUI CUMBOJIA B CTPOKE, pa3OreHue [pOrpaMMUPOBAHMUS 111 00PabOTKHU

CTPOKHU Ha CJIOBA 110 HpO6€J’IBHBIM CHMBOJIaAM, |CUMBOJIbHBIX CTPOK. Pagpa6aT],IBaT], u

TIOUCK TOJICTPOKN BHYTPU TaHHOM CTPOKH,  |0T/IaKMBaTh POTPAMMEIL, PEATH3YIONINE

3aMCHA Hal/ICHHOH MOJICTPOKHU HA JIPYTYIO  (TUIIOBBIE alrOPUTMbI 0OPaOOTKH

CTPOKY. ['eHepatust Bcex CIIOB B HEKOTOPOM  |cCHMBOJIBHBIX JAHHBIX HA BHIODAHHOM SI3BIKE

aﬂ(l)aBI/ITe, YAOBJICTBOPAIOIMNUX 3aIaHHBIM [IPOrpaMMHUPOBAHHUS.

orpannyeHusM. [Ipeobpazosanue uncna B [IpeoOGpa3oBbIBATE YHCIA B CUMBOIBLHYIO

CHUMBOJIbHYIO CTPOKY U 0OpaTHO CTpOKy U 00patHo. Ilpakmuueckue pabomot:
1. Ilocumeonvnas oopadbomka cmpox.
2. Oopabomka cmpox
C UCNOIb306AHUEM PYHKUUIL CIAHOADMHOTL
OuOIUOmMEKU A3bIKA NPOZPAMMUPOBAHUS.
3. I'enepayus ecex cnoas,
y00671€meopaAIouiux 3a0aHHOMY YC106UI0

3.5 |Anroputmel 06paboOTKH 10

MaccuBOB

MaccuBBI U TTOCIIETOBATEIHHOCTH YHCEI.
Brruriciienne 00001mEHHBIX XapaKTEPUCTUK
HIIEMEHTOB MacCHBa

WJTH YUCJIOBOM TIOCIIEA0BATEIILHOCTH (CYMMBI,
MPOU3BEICHHMS, CPSIHETO apU(PMETUUYECKOTO,
MUHHUMAJIFHOTO U MAaKCUMAIIEHOTO
DIIEMEHTOB,

KOJIMYECTBA 3JICMCHTOB,

[IpuBOAUTE IPUMEPHI OTHOMEPHBIX U
JIBYMEPHBIX MaCCHBOB.

[IpuBOAUTE pUMEPHI 33724 U3
[MOBCEAHEBHOM )KU3HU, TPEANIOIATAIOIINX
MCITOJIb30BAHHE

MaCCHUBOB.

Pa3pabatpiBaTh U OTIXKUBATh MPOTPAMMBI,

peanu3yroiye TUIOBbIE
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YIOBJIETBOPAIONINX 33JJaHHOMY YCJIOBHUIO).
JIMHEWHBIN TTOKUCK 3aJIaHHOTO 3HAYEHHUS B
MaccuBe. COpTUPOBKA OTHOMEPHOTO
MaccuBa. [IpocTeie METOABI COPTUPOBKHU
(MeTox my3bIpbKa, METOJT BEIOODA,
COPTHUPOBKA BCTABKaAMU).

CopTHpOBKa CIUSIHUEM.

bricTpasi copTUpOBKa MaccuBa (aJrOPUTM
QuickSort).

/[BOMYHBIN IOUCK B OTCOPTUPOBAHHOM
MacCHBeE.

JIByMepHbIe MacCUBBI (MaTpPHULIbI).
AnTOpUTMBI 00paOOTKH IBYMEPHBIX
MaCCHUBOB: 3aII0JIHEHUE JIBYMEPHOI'O
YICJIOBOTO MacCUBAa M0 33/IaHHBIM
MpaBujiaM, IOMCK JIEMEHTa

B IBYMEPHOM MacCCHBE, BBIUNCIICHUE
MakcuMyMa (MUHUMYMa) U CYMMBI
HJIIEMEHTOB ABYMEPHOTO

MaccHBa, MEPECTAaHOBKA CTPOK U CTOJIOIIOB
IBYMEpPHOTO MaccuBa. Pazpadomka
npocpamm 01 peuieHus nPpocmulx 3a0au
AHAU3a OAHHBIX (0YUCMKA OAHHDIX,
Kaaccuguxkayusn, aHaau3z OmMKI0HeHUl)

QITOPUTMBI 00PaOOTKH OJTHOMEPHBIX U
TTBYMEPHBIX MaCCHBOB, Ha BEHIOPAHHOM SI3bIKE
nporpaMMupoBanusi. Pazpadamuieamus
npozpammul 013 peuteHuss RPOCMBbIX 3a0ay
aHaIU3a OAHHDBIX.

Ilpakmuueckue pabomuwl:

1. 3anonnenue maccusa.

2. Boiuucnenue 0006uwénnuix
Xapakxmepucmuk maccuea (Yucioeou
nocieoosamenbHOCmu).

3. Ilouck MuHuUManbHO020 (MAKCUMAILHOZ0)
971eMeHma 6 Uuci06om

maccuee.

4. Jluneitnwlit NOUCK 3a0AHHO20

BHaueHus ¢ maccuee.

5. IlIpocmouie memoovt copmupoexku
maccuea.

6. bvicmpasa copmupoeka maccuaa.
7./leouunslii nouck.

8. Obpabomka mampuuy,.

0. Ananusz oannvix

Hrtoro no pazneny

44
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Paznen 4. UndopmalnimoHHbIE TEXHOJIOTHH

4.1 |06paboTka TeKcTOBBIX 6 TexcTOBBII Mpoieccop. Pa3pabaThiBaTh CTPYKTYpYy TOKYMEHTA.

TOKYMEHTOB PenaktupoBanue u popmMaTUpOBaHUE. Vcnonp30BaTh CpeicTBa aBTOMATHU3alUuU IIPU
[IpoBepka opdorpadguu 1 rpaMMaTHKH. CO3JJaHUU JOKYMEHTA.
CpencTsa 1novcka 1 aBTO3aMEHbI B [IpuMeHsTh IpaBUiIa IUTUPOBAHUS
TEKCTOBOM MPOLIECCOPE. UCTOYHUKOB U OPOPMIICHHUS
Vcrionp30BaHue CTUIICH. OnOIMOrpaPUIECKUX CCHUIOK.
CTpyKTypHpOBaHHBIE TEKCTOBBIE [IpyHMMaTh yyacTHe B KOJUIEKTUBHOM paboTe
mokyMeHTbl. CHOCKH, OTJIaBJICHHUE. HaJ TOKYMEHTOM.
KomnekTuBHas paboTa ¢ JOKyMEHTaMHU. BbIoIHATE HA0OP U MPOCTYIO BEPCTKY
HCTpYMEHTBI pELIEH3UPOBAHUS B TEKCTOBBIX [MATEMAaTUYECKUX TEKCTOB.
npoiieccopax. O6naunsie cepBuckl. Jlenoas [[Ipakmuueckue padomui:
nepenucka. Pedepar. [Ipasuna nuruposanus (1. Bépcmka 0oxymenmos
MCTOYHUKOB U O(POPMIICHHS Cc MamemamuyecKumu popmynamu.
oubnmorpapuueckux ccoiiok. Opopmienue 2. MHozocmpanuunsie 0OKymenmaol.
CrHCcKa JuTeparypbl. Cmanoapmut 3. Konnekmuenas paboma c 0okymenmamu
ouobuozpaguueckux onucanuil.
3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM
TekcTa. TexHuueckue cpecTBa BBOIa
TekcTa. Criennaan3upoBaHHbIE CPEJICTBA
PEIAKTUPOBAHUS MaTEMAaTUYECKUX
TEKCTOB

4.2 |AHann3 JaHHBIX 8 AHanu3 1aHHbIX. OCHOBHBIC 33/1a4d aHAU3a

NTAHHBIX: TPOrHO3UPOBAHNKE, KiIacCU(pUKaLus,
KJIaCTEpU3aLUs, aHAJIU3 OTKIIOHEHUN.

[IpuBOIUTE IPUMEPHI 3374 AHAJIA3A
NTAHHBIX.
[TosicHATH HA MpUMEPAX MOCIIEN0BATEIBHOCTD

pelieHus 3aaa4
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[TocnenoBaTenbHOCTh peLIEHUS 3a1a4
aHaJIM3a JIaHHBIX: cOOp NEPBUYHBIX
JTAaHHBIX, OYMCTKA U OI[EHKA KauecTBa
JAaHHBIX, BBIOOP W/WIJIH MOCTPOEHUE
MoJieJH, mpeoOpa3oBaHue JaHHbBIX,
BU3YalIH3alus JaHHBIX, UHTEPIpeTalus
pe3ynbratoB. [IporpaMMHbIe cpecTBa U
WHTEPHET-CEPBUCHI ISl 00pabOTKH U
npeAcTaBiIeHus JaHHbIX. bonbiive
naHHble. MammnHHOe 00yueHue.
HumennekmyanvHolii anaiu3 0aGHHbIX.
AHanu3 TaHHBIX C TTIOMOIIBIO JIEKTPOHHBIX
Tabnul. Beruncinenue cyMMbl, CpeTHETo
apupmMeTHIecKoro, HauOOJIBIIETO
(HauMeHbIIIEeT0) 3HAaUEHUs JUara3oHa.
Brruncnienne koaddunrenTa Koppensiuu
JIBYX psa0B JaHHbIX. [locTpoeHne
CTONOYATHIX, JIMHEWYATHIX U KPYTOBBIX
nuarpamm. [loctpoenue rpaduxos
¢bynkiui. [lonGop nuHuM TpeHna,
pelIeHre 3a/1a4 NpOrHO3UPOBaHUS.
UucneHHoe peleHne ypaBHEHAN ©
MOMOIIIBIO 1T0100pa MapameTpa.
OnTuMu3aIys Kak MOMCK HAaUTy4IIero
pelIeHus B 3aJaHHbIX ycioBusX. LleneBas
(GYHKITUS, OTPAaHUYCHUS.

aHaJIM3a TaHHBIX.

Pemiate npocThie 3a1a4n aHaIM3a JaHHBIX
C TIOMOIIBIO 3JIEKTPOHHBIX TAOJIHII.
Hcnonb30BaTh COPTUPOBKY U (PHITBTPHI.
Hcnonb30Bath cpeacTBa J1eJI10BOM rpaduxu
JUTSL HATJISITHOTO TIPEJICTABIICHUS TAHHBIX.
Pemate nmpocTeie pacu€THbIe U
ONTUMHU3AIMOHHBIE 337]a41 C TTOMOIIBIO
AIIEKTPOHHBIX TAOIUII.

Ilpakmuueckue pabomul:

1. Ananusz oannsix c nomowivio
INEeKMPOHHBIX MadaUY,.

2. Hazcnaonoe npeocmaenenue
De3yibmamoe cCmamucmu4ecKoil
00padoOmKu OAHHBIX 6 UOE OUAZPAMM
cpeocmeamu peoaKkmopa 3j1eKmpoHHbIX
mabauuy.

3. Iloobop nunuu mpenoa,
npozZHo3uposanue.

4. Yucnennoe pewienue ypasHeHuil ¢
nOMOUbI0 NOOGOpa napamempa.

5. Pewenue 3a0au onmumuzayuu

¢ NOMOUWBIO IIEKMPOHHBIX MadIUY
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JlokasibHbIE U r100aNbHBIA MUHUMYMBbI
1esieBoil pynkuuu. Pemenue 3amaq
ONTHMHU3ALMH C TOMOILBIO 3JEKTPOHHBIX

TaOJINII
HToro no pazaeny 14
Pe3epBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
UACOB IIO ITPOT'PAMME
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11 KJTACC

Ne
/1

Haumenosanue
pa3aesoB U TEM Y4EOHOI0
npeaMeTa

KonnuectBo
4acoB

IIporpamMmMHOE copeprkaHue

OCHOBHBIE BUBI JIEATEILHOCTH
o0ydJaromuxcs

Pasznen 1. TeopeTnueckue 0CHOBBI HH(POPMATHKU

1.1

Nudopmanms u
UH(POPMAIIMOHHBIE
MPOIIECCHI

10

TeopeTndeckue moaxo/bl K OLEHKE
KOJIMYECTBA MH(OPMALIIH.

3aKOH aJAUTUBHOCTU UH(OpMAIIIH.
®opmyna Xaptiau. Mapopmanus u
BeposATHOCTh. Popmyina lllenHoHa.
AJTOPUTMBI CKaTHSI TAHHBIX.

Anroput™m RLE. Anroputm Xaddmana.
Anroput™m LZW. Anroputmsl cxxatus
TaHHBIX

C MOTEPsIMU. Y MEHbILIEHUE TTTyOUHbI
KoAupoBaHus 11BeTa. OCHOBHbBIE UECH
anroput™MoB cxxatus JPEG, MP3. Ckopoctb
neperayy J1aHHbIX. 3aBUCUMOCTh BPEMEHHU
nepenayu oT UHPOPMALIMOHHOTO 00bEMa
TaHHBIX U XapaKTEePUCTHUK KaHaja CBS3H.
[IprurHbI BOSHUKHOBEHHUS OIIUOOK IPH
nepenaye naHHbIX. Kozpl, mo3Bosstoniye
OoOHapy’KNUBaTh U UCIPABIIATH OLIMOKH,
BO3HUKAIOIIKE MPU Niepeiade TaHHbIX.

Paccrossane Xammunra. KogupoBanue

XapaKkTepu30BaTh pa3InYHbIE
TEOPETHUYECKUE MOAXOIbI K OLICHKE
KOJIMYECTBA MH(OPMALIIH.

OnuchIBaTh U3y4aeMbl€ allTOPUTMBI CKATHUS
TaHHBIX, CPABHUBATh PE3YIbTAThI UX
PadoTHL.

Pemath 3a1aun Ha OnpeieICHHE BPEMEHHU
nepeaavn TaHHbBIX M0 KaHATy

CBSI3U C U3BECTHBIMHU XapaKTEPUCTHUKAMH.
[1osiCHATH MPUHIIUITBI OOHAPYKEHUSI U
WCIIPaBIICHUS OITUOOK TIPH Mepeiayue
TaHHBIX C ITOMOIIBIO0 ITOMEX0YCTOMUNUBBIX
KOJIOB.

[ToACHATH 3HaYECHHE TOHATHI

«CHUCTEMAay, «IOJICUCTEMAY,

«CUCTEMHBIHN 2P PexT»,

«yTIpaBJIEHUE)»; 3HAYCHUE 00paTHOM CBS3U
1711 JOCTHXKEHUS TIEIH

yIIpaBICHUS.

Ilpakmuueckue padomuoi:

1. Corcamue 0aHHBIX C ROMOULLIO

anzopumma RLE.
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c moBTopenueM 6utoB. Kosibl
X3MMUHTrA.

Cucrembl. KOMIOHEHTBI CUCTEMBI U UX
B3anMo/ieiicTBrue. CucteMHbI 3P PexT.
'YipaBieHrue Kak HHPOPMAIIMOHHBIN
nponecc. ObpaTHasi CBA3b

2. Corcamue 0AHHBIX C ROMOUIBIO
anzopumma Xagphpmana.
3. Cocamue OaHHbIX ¢ nOmepAMU

(anzopummor JPEG, MP3).
4. Ilomexoycmoituusvie KoObl

1.2

MoaenupoBaHue

Mogaenu n MmosienupoBanue. Llenb
MOJIETUPOBAHUS. AJIEKBATHOCTh MOJIETTH
MOJIETUPYEMOMY OOBEKTY WIIH MpolLiecCy,
nenu MmozaenupoBanus. dopmanuzanus
MpUKIagHbIX 3a1a4. [IpencraBnenue
pE3yJIbTaTOB MOJIETUPOBAHUS B BUJIE,
YI0OHOM [Tl BOCIIPUSITUSL YETTOBEKOM.
['padpuueckoe npencTaBieHUE JAHHBIX
(cxeMbl, TaOIULIbI, TPapUKH).

['padb1. OcHoBHBIE OHATHS. Bunbl rpados.

Omnucanue rpadoB ¢ TOMOIIBIO MAaTPHIL
CMEXHOCTH, BECOBBIX MaTpHII,

CIIMCKOB CMEXHOCTH. Pemienue
AITOPUTMUYECKUX 3a/1au, CBSI3aHHBIX C
aHaM30M rpadoB (MOCTpoeHUE
ONTUMAJILHOTO IYTH MEXTy BEPIIUHAMU
rpacda, onpejesieHne KoJIu4ecTBa
PA3IUYHBIX TyTEH MEXTy BEPIIMHAMU

OPHUEHTUPOBAHHOTO AIIMKINYECKOTO rpada).

/lepeBbs. bunapHoe nepeBo. /lepeBps

OnpenensiTh MOHATUS «MOJIETbY,
«MOJEIINPOBAHUEN.
KnaccuguuupoBaTtb MOJENU MO 3aJaHHOMY
OCHOBAHHUIO.

OnpenensTs 1esib MOJAECTUPOBAHUS B
KOHKPETHOM clly4ae.

[IpMEHSATh aITOPUTMbI HAXOKICHUS
KpaTyallux MyTed MEeX1y BEpLIIMHAMU
OpPUEHTUPOBAHHOTO Tpada.

[IpyMeHSTh aITOPUTMBI OITpeIeTICHUS
KOJIMUECTBA Pa3IMYHbIX ITyTEH MEXIY
BEpIIMHAMU OPUEHTHPOBAHHOIO
aIMKIN4ecKoro rpada.

[IprBOINTH IPUMEPHI UCIIOIB30BAHUS
nepeBbeB U rpadoB MpU OMUCAHUA 0OHEKTOB
U TIPOLIECCOB OKPY’KAIOIIET0 MUPA.
Crtpouts nepeBo nepedopa BapuaHTOB.
XapakTepu3oBaTh TPy Kak MOJEIb
HEKOTOPOU CUTYaLIUU.

JlaBaTh ornpezesieHne BEIMTPBIIIHOMN
CTpaTEeruH.
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noucka. CriocoObl 00x0/1a iepena.
[IpencraBnenue apupmMeTHUECKUX
BBIPa)KCHUH B BUJIEC IEPEBA.

/IuCKpeTHBIE UTPBI JBYX UTPOKOB C ITOJIHOU
uH(popmanueit. [loctpoenue nepesa
nepeOopa BApUaHTOB, ONTMCAHUE CTPATErHU
UIpbl B TAOIMYHON opMe. BbIUTphIliHbIe U
[POUTPHIIIHBIE TO3UIMU. BeIMTphILIHBIE
ctparerun. CpencTBa HCKYCCTBEHHOTO
nHTeUIeKTa. CepBUCHl MAIIMHHOTO
[epeBojia U paclio3HaBaHUsS YCTHOU peUH.
KOrHuTHBHBIE CEPBUCHI.

WNnentrudukanus ¥ mOUCK U300pakeHUH,
pacnozHaBanue auil. CamooOyuatomuecs
cuctembl. MICKyCCTBEHHBIN UHTEIUIEKT B
KOMIIBIOTEPHBIX UTPax.

Vcrionp30BaHNE METOI0B HCKYCCTBEHHOTO
MHTEJJIEKTa B 00yJaroX CUCTEMAaX.
lcrionp30BaHNE METOI0B HCKYCCTBEHHOTO
MHTEJUIEKTa B poOoTOoTEXHUKE. VIHTEepHeT
Benieil. [lepcnekTuBbl pa3BUTUS
KOMIIBIOTEPHBIX UHTEIIEKTYaIbHBIX CHCTEM.
HeiipoHnnsle cetn

OnuceIBaTh BHIUTPHIIIHYIO CTPATETHIO B
3aJlaHHOM UTPOBOM CUTyaluu B hopme
nepeBa WM B TaOIuaHOU popme.
[TosICHATH MOHATUS «UCKYCCTBEHHBIM
WHTEJUIEKTY», «MAITMHHOE 00Y4YeHHEY.
[IprBOINUTH MIPUMEPHI 33124, PEIIAEMBIX C
MOMOIIBIO

MCKYCCTBEHHOTO MHTEIIJICKTA.
Ilpakmuueckue padomoi:

1. HHouck eviucpvruunon cmpamezuu 6 uzpe
C NOJIHOU UHoOpmayueil.

2. Cpeocmea uckyccmeenHozo
uHmen1eKma

lToro o paszneny

18
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Paznen 2. AIrOpuT™MBI M IPOrPaAMMHUPOBAHUE

2.1 Drements Teopun 6 [10sICHATH NOHATHUS «BBIYMCIUTEIbHBIN
AJITOPUTMOB @opManﬂsam/m IIOHATHS aJITOPUTMA. IIPOLCCCH, KCIIOKHOCTDL aJITOpUTMA,

Maruna TelOpHHIa KaKk YHUBEPCAIbHAs «3hdexTuBHOCTH anroputmay. [IpuBoanuTh
MoJ1eNIb BhIuKclienuii. Tesuc Uépua- pUMEPHI Y HEKTUBHBIX aITOPUTMOB.
ThropuHra. CocTaBiATh NPOrpaMMbl 1711 MAILIUHbI
Mawuna Ilocma. TrropuHra.
Hopjuaﬂbnble aﬂzopu¢mu Mapxoga, Hcnonvzoeamo HOpMAJIbHbLE aﬂzopu¢Mbl
Ancopummuuecku Hepazpeuwtumole 3a0ayu. Mapkosa.
3aoaua ocmarnosa. /laBaTh OLIEHKY CII0KHOCTH U3BECTHBIX
\Heso3moocnocmob agmomamuueckou AJITOPUTMOB.
OmMAa0Ku npopamm. Ilpakmuueckue padomoi:
O1eHKa CIIOKHOCTH BBHIYUCIICHHIA. 1. Cocmaenenue npocmoii npozpammsl 011
Bpemst paboThl 1 00bEM UCTIONIB3YEMOI mawunol Toropunza
MaMsTH, UX 3aBUCUMOCTb OT pazMepa
MCXOJIHBIX NaHHBIX. O1eHKa
ACUMIITOTUYECKOMN CIO0KHOCTU aJTOPUTMOB.
AJITOPUTMBI TOJIMHOMHAJIBHOW CIIOKHOCTH.
[lepeGopubie anroputMmsl. [Ipumepsl
Pa3IMYHBIX aJITOPUTMOB PEIICHUS OTHOU
3aJa4M, KOTOPbIE UMEIOT Pa3IMYHYIO
CJII0’KHOCTh

2.2 |ANTOPUTMBI U CTPYKTYPBI 28 M cnosib30BaTh aITOPUTM «PEILIETO

JaHHBIX [louck MpoCTHIX YuCeN B 3aJaHHOM OpaTtocdeHa» I MTOUCKa MPOCTHIX YHCEI B

Mana3oHe ¢ MOMOIIBIO0 AITOPUTMA «PEHIETO [3aITaHHOM JUaIla3oHe.
Opatocdena». MHOropa3psiIHbIC 1Ie/IbIe [TosicCHATH MPUHITUIIBEI 00PaObOTKH
qucIia, 3aa491 JJIUHHON apru(METUKH. MHOTOPa3PSIHBIX IIEJIBIX YHCEIT
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CnoBapu (accolliaTUBHbIE MaCCHUBHI,
oToOpakeHus1). X3MI-TaOaUIIbI.
[TocTpoenue andaBUTHO -4aCTOTHOTO
CJIOBaps JJIs 3aJIaHHOTO TEKCTa.

AHanu3 mexcma Ha ecmecmeeHHOM
A3viKe. Bvlioenenue
nocieooseamebHoOCHmell NO WAOOHY.
Pecynapnuie eviparxcenusn. Yacmommnowiii
ananus.

Crexu. AHanu3 NpaBUIBHOCTH
CKOOOYHOTO BhIpaXKeHUsI. Beruncienue
apuMeTUUECKOTO BBIPAKECHHUS,
3alMCaHHOTO B MOCT(UKCHOMN dhopme.
Ouepenu. Mcnonp3oBanue ouepenu 1ist
BPEMEHHOTO XpaHEeHUs NaHHbIX. Céa3Hble
cnucku. Peanuzayus cmeka u ouepeou c
HOMOUBIO CBA3HBIX CHUCKOG.
Anroputmsl Ha rpadax. [Toctpoenue
MUHHUMAJIBHOTO OCTOBHOIO JIepeBa
B3BELIEHHOT'O CBSI3HOT'O
HEOPUEHTUPOBAHHOTO Tpada.

00x00 cpagha 6 enyouny. 06x00 zpagha 6
wiupuny. KonmuecTBo pa3MyHbIX TyTen
MEX1y BEpIIMHAMU OPUEHTUPOBAHHOTO
aIUKINYecKoro rpada. AIroputM
Hevikctpel. Ancopumm Daoioa-
Yopwanna.

U PeaIM30BbIBATH COOTBETCTBYIOIINE
aJITOPUTMBI Ha SI3bIKE
MIpOrpaMMUPOBAHUSL.

[TpumeHsTH cioBapu (accollMaTHBHBIC
MacCHUBBI, OTOOpaKEeHHUs) B 3a/1a4ax
00pabOTKH JaHHBIX.

BoInonHATh POCTOI aHallU3 TeKCTa Ha
€CTECTBEHHOM SI3bIKE, B TOM YHCIIE C
HCIIOJIb30BAHUEM PETYISPHBIX
BBIPaKCHUM.

[TosicHATH MPUHIIUIIBI PAOOTHI CTEKA U
ouepeu, UCTOJIb30BaTh CTEKH U OYepean
TSl PEIICHUs] AITOPUTMHUYECKUX 3a]1a4.
Peanu3oBbiBaTh M UCIIOJIH30BATH
JBOMYHbIE (OMHApHBIE) AepEBbs U rpadbl
JUTsI perieHust 3a71a4 00pabOTKH TaHHBIX.
Hcnonb30BaTh AMHAMUYECKOE
MIpOrpaMMHUPOBAHUE

JUIS1 BBIYMCIICHUS] PEKYPCUBHBIX
byHKIUH, MoCcUY€Ta KOJIMIeCTBa
BApUAHTOB U pPEIICHUs 3a/1a4
ONTHUMU3AIIHH.

Ilpakmuueckue pabomul:

1. Houck npocmouix uucen ¢ 3a0aHHOM
ouanasomue.

JepeBbs. Peanusanus nepeBa ¢ HOMOIIBIO
CCBUIOYHBIX CTPYKTYp. JIBOM4HBIC
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(bunapuslie) aepesns. [locTpoenue nepera
JUTSL 32/TAHHOTO apH(PMETHIECKOTO
BBIpKEHUS. PeKypCUBHBIC aTOPUTMBI
o0xoja nepesa. Mcnonb3oBaHue cTeka u
ouepenu st 00Xozaa Jiepena.
JluHamu4eckoe mporpaMMHUpOBaHue Kak
METO/I PEIIeHUs 33/1a4 C COXpaHEHUEM
IPOMEXYTOYHBIX PE3yJIbTaTOB. 3a/1auH,
penraeMple C MTOMOIIbIO TMHAMHYECKOTO
MIPOrPAaMMHPOBAHUS: BEIYUCIICHUC
PEKYPCHUBHBIX (YHKITHH, TOACUET
KOJIMYECTBA BApUAHTOB, 33291
ONITUMH3AITUU

2. Peanuzayus eviuucnenui

¢ MHO20PA3PAOHBIMU YUCTAMU.

3. ITocmpoenue angpasummno-
YACmMoOmHO20 c106apa 015 3a0AHHO20
mekcma.

4. Ananuz mexkcma na ecmecmeenHHoM
A3vIKe.

5. Bwiuucnenue apugpmemuueckozo
8bIPAIICEH U, 3ANUCAHHO20

6 nocmuxcnoit gpopme.

6. Hcnonvzosanue ouepeou.

7. Hcnonvzosanue oepesves

0715 8LIUUCICHUA APUPMemUUeCcKUX
8bIPACEHUIL.

8. Bultuucnenue OnuHbl Kpamuaiuuezo
nymu mexcoy eepuiuHamu zpagha
(anzopumm /leiikcmpot).

9. Bwviuucnenue peKkypcueHvlx QpynKkuyuil
C HOMOUWIBIO OUHAMUYUECKO20
NPOZPAMMUPOBAHUSL.

10. Iloocuém konuuecmea sapuanmoes ¢
HOMOWBIO OUHAMUYECKO20
npoOZPaAMMUPOBAHUAL.

11. Pewenue 3a0au onmumuszayuu c
HOMOWBbIO OUHAMUYECKO20
nPOZPAMMUPOBAHUA
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2.3 |OcHOBBI OOBEKTHO- 16 [MToasaTrEe 06 OOBEKTHO- [TosICHATH OCHOBHBIC TPHUHIIUITHI
OpHEeHTUPOBAHHOTO OPUEHTHUPOBAHHOM 00BEKTHO-OPUEHTHUPOBAHHOTO
[IporpamMmmupoBanus nporpamMmMmupoBanun. OOBEKTHI U MpOrpaMMUPOBAHUSL.

kiaccel. CBOMCTBA U METO/1bI OOBEKTOB. [IpoexTHpOBaTh N UCIIOIB30BATH
OOBEKTHO-OPUEHTUPOBAHHBIN aHAJIN3. [POCThIE KJIACCHI OOBEKTOB.
Pa3paboTka mporpamMm Ha OCHOBE [IpoekTupoBaTh HEPAPXHUU KIIACCOB
00BEKTHO-OPUEHTUPOBAHHOTO MOAXO/IA. TJ1s1 OMMCaHUs IPEAMETHOM
Wukancynsus, HacaeJoBaHue, o0nacTu.
MOJIMMOP(HU3M. Pa3pabatbiBaTh MpOrpaMMBI
Cpensl ObICTpOH pa3paboTKu ¢ rpaduueckuM uHTEpdeicom.
nporpamm. [IpoektupoBanue MN3ydaTh BTOPOH SA3BIK
uHTepdelica moab30BaTeNs. MpOrpaMMUPOBAHUS
Vcrionp30BaHNe TOTOBBIX YIIPaBIsSEMbIX Ilpakmuueckue pabomuwl:
AIIEMEHTOB JJIS IOCTPOCHUS 1. Hcnonv3oeanue 20moevix Ki1accos
uHTepdeiica. 6 npozpamme.
O0630p SI3BIKOB MPOTPAMMHUPOBAHMS. 2. Pazpabomka npocmoii npozpammut
[lonsTe 0 mapaaurmMax C UCnOIb308AHUEM K1ACCOB.
nporpamMmmupoBanusi. U3yuenue 3. Pazpabomka knacca,
GMOPO2O AILIKA RPOCPAMMUPOGAHUA UCRONB3YIOULE20 UHKANCYIAYUIO.
4. Pazpabomka uepapxuu Knaccos.
5. Pazpabomka npozpammot
c epadpuueckum unmepeiicom
Hroro no pazgeny 50
Pasnen 3. UndbopmanonHbie TEXHOJIOTUHU

3.1 [KommbroTepHo- 8 DTarnbl KOMIIBIOTEPHO- BriensaTh 3Tanbl KOMIBIOTEPHO-
MarteMaTriecKkoe MaTeMaTHYEeCKOTO MOJICIIMPOBAHUS: MaTeMaTHYECKOTO MOJCTHPOBAHUS
MopenupoBaHue MOCTAaHOBKA 3aJ]a4M, pa3paboTka 1 PeaIM30BBIBATh WX C TOMOIIBIO
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MOJEIIHU, TECTUPOBAHUE MOJEIIH,
KOMITbIOTEPHBIN

OKCIIEPUMEHT, aHAJIU3 PE3YJITaTOB
MOJIETITUPOBAHUS.

JluckpeTusanus Ipu MaTeMaTH4eCKOM
MOJIEJIMPOBAaHNHN HENPEPBIBHBIX
npoueccoB. MoaenupoBaHue IBUKEHUS.

MopenupoBanre OHOTOTHYECKUX CHCTEM.

Marematnueckue MOAEIN B 9KOHOMUKE.
BrruucnuTtenbHbIe SKCIIEPUMEHTHI €
MoaensiMu. Komnoiomephnoe
MOOenuposanue cucmem ynpaeieHusl.
O6paboTka pe3yabTaTOB SKCIEPUMEHTA.
Metoa HauMeHbIIUX KBagpaToB. O1eHKa
YHUCJIOBBIX TTAPaMETPOB MOJICIUPYEMBIX
00BEKTOB U MpoIeccoB. BoccranoBineHue
3aBUCUMOCTEH I10 pe3yJibTaTaM
JKCIIEPUMEHTA.

BepostHocTHBIE MOAETH. MEeTo b1
Momnre-Kapno. MMuranmonnoe
MozenupoBanue. CUCTEMBI MaCCOBOIO
00CcITy>KMBaHUSI IPOTPAMMHOTO
obecrieueHus.

[TosicHATH HEOOXOIUMOCTH U CYIIHOCTh
JTUCKPETU3AIUHU TIPU PEIICHUH
BBIYHMCIIMTENIBHBIX 33/1a4 C TIOMOIIIBIO

KOMITHIOTEPOB.

Hcnonp30BaTh UMUTALIMOHHOE
MOJICJIMPOBAHKE, B TOM YKCIIE HA OCHOBE
BEPOATHOCTHBIX Mojieneit. OOpabdaThiBaTh
PE3yNbTaThl SKCIIEPUMEHTA.
Ilpakmuueckue pabomeot:

1. Mooenupoeanue oeuicenus.

2. Mooenupoeanue 6uon02uvecKux
cucmenm.

3. Hmumayuonnoe mooenuposanue ¢
nomouyvio memooa Monume-Kapno.

4. Ooépabomka pe3ynbmamos
IKCnepumenma
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3.2

ba3bl JaHHEBIX

10

Tabnuunble (pensaroHHbIE) Oa3bl

naHHbIX. Ta0auna - mpecTaBIeHHe
CBEeIECHUN 00 OMHOTHIIHBIX OOBEKTAX.

[Tone, 3amuck. Kimrou Tabimner. PaboTa
C TOTOBOM 0a30i1 JaHHBIX. 3aNIOJIHCHHE
0a3b1 JaHHBIX. [Touck, copTHpOBKa U
bunpTpanus JaHHbIX. 3aMpOCh

Ha BRIOOPKY JTAHHBIX. 3aITpOCHI

C mapamMeTpamu. Beraucisiemple mosis
B 3aIIpOCax.

MHuorota0n4Hbie 0a3bl JaHHBIX.
Tumel cBs3el MeXAy TaOIUIIAMU.
Buenmaunii ko4, LlemocTHOCTS 6a3nr
TaHHBIX. 3aITPOCH K MHOTOTAOIUIHBIM
0a3zam JaHHBIX.

OcHosHble NPUHYURBL HOPMATUZAUUU
0a3 oannwix. A3vik ynpasnenus
oannvimu SQL. Cozdoanue npocmuix
3anpocoe na azvike SQL na evidopky

OAHHBIX U3 0OHOIl MAOIULbL.
\Hepenayuonnvie 6a3zvt OaHHBIX.

3KCI1€p”1Hble cucmemol

XapakTepu30oBaTh 0a3y JaHHBIX KaK

MOJIEJIb MPEIMETHON 00JIACTH.
[IpoexkTrpoBaTh MHOTOTAOIUYHYIO Oa3y
TaHHBIX.

Ocy1iecTBIsSTh BBOJA U PEAAKTUPOBAHUE
TaHHBIX.

OcCyecTBAATh COPTUPOBKY, IOUCK

1 BbIOOpP TaHHBIX B TOTOBOM 0Oaze
TaHHBIX.

dopMUpOBATH 3aITPOCHI HA TTOUCK
TTAaHHBIX B CPEJIC CUCTEMBI YIIPaBICHUS
0a3aMu JTaHHBIX.

YrpaBnsaTh 0a30ii JTaHHBIX

C MOMOIIIbIO IPOCTHIX 3aMPOCOB

Ha si3bike SQL.

[losicHATH 007aCTH TPUMEHEHUS],
TOCTOMHCTBA U HEJIOCTaTKU
HEPEJSIITUOHHBIX 0a3 TaHHBIX

B CPAaBHEHHH C PEIISIIMOHHBIMU.
Ilpakmuueckue padomowi:

1. Paboma c 20mogoii 6a30ii OaHHbIX.
2. Pazpabomka mnozomaodauunoi 6a3ol
OaHHBIX.

3. 3anpocel Kk MHOZOMabOAUUHOI Oa3e
OaHHBIX.

4. Ynpaenenue oannvimu c nomouwpio

a3vtka SQL
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3.3 |Beb-caiirsl 14 NuTepHeT -nipusioxkenus. [lonstue o

CEpPBEPHOM U KJIMEHTCKOW YacCTsIX cauTa.

TeXHONIOTHs «KIIMEHT - CEPBEP», €€

JTIOCTOMHCTBA M HEAOCTaTKU. OCHOBBI SI3bIKA [[[0SICHATH IIPUHIINIIBI TEXHOJIOTUHN «KJIMEHT -

HTML u kackanueix Tabmun cruneii (CSS). |cepepy» Ha npuMepe B3anMoeHCTBUS

CHeHapI/II/I Ha SI3bIKEC JavaSCI‘ipt. q)OpMBI Ha 6paygepa u Be6-cepBepa. COSI[aBaTI)

BeO -cTpanmiie. Pasmerenue Be0-caiToB. MPOCTHIE BEO-CTPAHUIIBI, UCTIOJIB3YS SI3BIK

Venyra xocTunra. 3arpyska (Gaiiios Ha calT pasmerkn HTML, kackagHble TaGIHITEI
CTHJIEH U CLIEHApHUH Ha SI3bIKE
JavaScript. OnuceIBaTh TEXHOIOTHIO
pa3MEIICHHS CaluTOB B ceTh MHTepHEeT.
Ilpakmuueckue padomuwi:
1. Co30anue mexcmoesoit ée6-cmpanuubl.
2. Co30aHue 6ed-cmpanuybl, 6KaIOUAIOULElL
MyJIbmumeOuiinble 00veKkmaol (PUCYHKU,
368yK06ble OAHHbIE, 8UOE0).
3. Ogpopmnenue cmpanuysvt ¢ LOMOWbIO
KACKAOHBIX maoauy cmuJeil.
4. Hcnonvzosanue cuenapues na a3vike
JavaScript

3.4 [KommbrorepHast 8 BBoa n300paxeHuii ¢ UCTIOIb30BaHUEM BbINOMHATE 00110 KOPPEKLHIO IUPPOBBIX
rpacuka pa3IMYHbIX HU(POBBIX YCTPOUCTB N300paXKeHU .

(unpoBbIX (hoTOANIIAPATOB U
MUKPOCKOIIOB, BUIEOKaMep, CKAHEPOB U
NPYTUX YCTPOMCTB).

['paduueckuii penakrop. Pasperienue.
Kanpuposanue. Mcnpasienue

[IpuMeHATh HHCTPYMEHTBI TpaguIeCcKOro
peIaKTopa K OTACTBHBIM 00IacTsIM
N300paskeHusl.

CTpouTh MHOTOCIIOWHBIE H300paKEHUS C

HCIIOJb30BaAHUECM MACOK, TOTOBUTH
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nepcnekTuBbl. ['ucrorpamma. Koppexnus
YPOBHEH, KOPPEKLMS LIBETA.
Ob6eciBeunBaHMEe IIBETHBIX H300paKEHHIA.
Peryms. PaGoTa ¢ o6inactsamMu. OUIBTPHI.
MHorocnoitabsie n300pakeHus. TekcToBbIe
ciou. Macka cios.

Kananel. CoxpaHneHue BbIJICICHHON
obnactu. [ToAroToBKa MILTIOCTPAIIAM JIJIst
BeO-cailToB. AHUMUPOBaHHbIE
M300paKeHUsI.

Bexropnas rpaduka. [IpuMuTUBEIL.
N3meneHne nopsaka 3J€MEHTOB.
BripaBHuBaHuUe, pacnpeaeiieHuE.
I'pynmnposka. Kpusbie. @opmatsl
BEKTOPHBIX PUCYHKOB. Mcnionb30Banue
KOHTYpPOB. Bekropusanus pacTpoBbIX
M300paKeHUH.

[IpuHUIUNIBI TOCTPOCHUS U
pEIaKTUPOBAHUS TPEXMEPHBIX MOJIEIIEH.
Cerounsie Mojienu. MaTepuansbl.
MopenupoBaHre HCTOUHUKOB OCBEIICHUS.
Kamepsl. AnauruBHbie TexHoaoruu (3D-
npuHTtepsl). [ToHsTHE O BUpTYaIbHOM
PEaIbHOCTH U JIONIOJIHEHHOM pealbHOCTH
WJUTIOCTPAIUU JIs1 pa3MelIeHus Ha BeO-
caiTax, CO3/1aBaTh aHUMHPOBAaHHbIE
n3o0paxkenus. CoznaBatb BEKTOPHbBIE

M300pakeHus C IOMOLIbIO PelaKTopa
BEKTOPHOM I'pauKH UJIKM HHCTPYMEHTOB
TEKCTOBOTO Tporieccopa. Ilpakmuueckue
pabombot:

1. Obpabomka yughposvix ghomozpaghuii
(kaopuposanue, ucnpagienue
nepcneKkmuenl, KOppeKyus ypoeHeil,
KOppeKuus yeema,).

2. Pemywiv yugpoewvix gpomozpaghuit.

3. MHuozocnoiinvie uzoopasicenus.

4. Anumupoeanubvie u300parz3ceHus.

5. Bexmopnasa cpaguxa
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3.5 [3D-moaenmupoBaHue

[ [puHIKITBI TOCTPOCHUS U PEAKTUPOBAHUS
TpEXMEPHBIX Mojiesiei. CeTOUHbIE MOJEIIH.
Martepuansl. MoaenrpoBaHie HCTOUHUKOB
ocBeleHus. Kamepol. AnqauTuBHbIE
texHosioruu (3D- npuHTEpHI).

[loHsiTHE O BUPTYaJIbHOU PEaIbHOCTH U
TOTIOJTHEHHOW peaibHOCTH

[10sICHATH MPUHLIUIIBI TOCTPOCHUS
TPEXMEPHBIX MOJIEJIEH.

BbBINOIHATE ONEpaIiy 0 MOCTPOCHUIO U
pPEIAKTUPOBAHUIO TPEXMEPHBIX MOJIETIEH.
Pa3zmenate Ha BUPTYyaJIbHOM CLICHE
MCTOYHUKU OCBEILICHUS U KAMEPHI.
[IpuBOIUTH IPUMEPHI UCTIONB30BAHUS
TEXHOJIOTUI BUPTYAJIbHOW U TONIOJIHEHHOU
peansHocTu. IIpakmuueckue padomel:
1. Cozoanue npocmoix mpéxmepnuix
mooeneii.

2. Cemounvle mooenu.

3. Penoepune

HToro no pazueny 48
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO 136
YACOB I10 ITPOTPAMME
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