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@enepanbHas paboyass mporpamma 1o yueOHoMy npeamery «HHpopmaruka»
(yrnyOneHHbIN ypoBeHb) (TIpeameTHast o0aacth «MaremaTuka 1 nHGoOpMaTHKay) (nanee
COOTBETCTBEHHO — Mporpamma 1o uH(poOpMaTuke, HHPOpPMATHKA) BKIIOYAET
MOSICHUTENBHYIO 3aMHICKY, COIepKaHne 00yUYeHUs, TUIAaHUPYEMbIE PE3yIbTaThl OCBOCHUS
porpaMMsbl o HHGOPMATUKE, TEMATHUECKOE TNIAHUPOBAHKE, IEpeUeHb (KOIu(pUKaATOP)
OpOBEPSIEMBIX TPEOOBAaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTelbHON
OporpaMMbl  cpelHero  oOmero  o0pa3oBaHUST M JJEMEHTOB  COJEpPKaHUS
1o uHpopmaTuke.

[losicuutenpHas 3amucka OTpaXkaeT oOmue Iend W 3afaud  UHGOPMATHKH,
XapaKTePUCTUKY TCUXOJOTUYECKUX MPEANOChUIOK K €€ W3YYCHHUI0 O0y4YaroUUMUCH,
MECTO B CTPYKType Y4YeOHOro IUIaHa, a TaKkKe MOAXOJbl K OTOOpY coaepKaHus,
K ONPENCJICHUI0 IJIAaHUPYEMBIX pE3YyJbTaTOB U K CTPYKTYpE TEMaTUYECKOrO
TUTAHUPOBAHUSL.

Copepxanne OOy4deHHsI PpacKpbhIBa€T COJAEp)KATEIbHBbIC JIHHHHM, KOTOPBIC
npenaraiTcs uid 00S3aTeIbHOTO M3YyYeHHUS B Ka)XXIOM KJlacce Ha ypOBHE CPEIHETO
oO1ero o0pa3oBaHusl.

[Inanupyemble pe3ysbTaThl OCBOEHHUS IMPOrpaMMbl MO0 MH(POPMATUKE BKIHOYAIOT
JUYHOCTHBIE, METANpPEIMETHbIE PE3yJbTaThl 32 BECh NEpUOJ] OOyYeHHUS Ha YPOBHE
cpemHero o0mero oOpa3oBaHMs, a TaKKe MPEIMETHBbIC JOCTIKEHHS O0ydaromerocs
3a KaXIbli TOJ OOy4EHHS.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo wuHdpopmaTuke (yriyOJICHHBIM ypOBEHb) Ha YpPOBHE CpPEIHErO
oOuiero oOpa3oBaHusl pazpaboTaHa Ha OCHOBE TPeOOBaHUM K pe3yibTaTaM OCBOCHMS
OCHOBHOM  00pa3oBaTelbHOM  MPOTPpaMMbl  CpEIHEro  obmiero  o0pa3oBaHus,
npencrasieHHbix B ®I'OC COO, a Takxke denepanbHoil pabouell NporpaMmbl
BOCTIUTAHWUSI.

[IporpamMma o MHGpOpMaTHKE JaeT MPEACTABICHUE O LIENAX, OOIIeH CTpaTeruu
oOydeHUs, BOCIIUTAHUSA U PA3BUTHs OOYYArOIIMXCS CPEACTBAMHU y4eOHOTrO IMpeaMeTa
«MHpopmaTrkay Ha yriayOJIeHHOM ypOBHE, YCTaHABIMUBAET 00s3aTeNIbHOE MPEIMETHOE
coJiep)KaHue, IpeycCMaTpUBaeT €ro CTPYKTYpHUpPOBaHUE MO pa3zieiaM U TeMaM Kypca,
OTIpEe/IEIIsIeT pachpelie]ieHre ero Mo KiaccaM (roJaM W3y4YeHHs), NaeT MPUMEpPHOe
pacmpesiesienne y9eOHBIX YaCOB MO0 TEMAaTHUECKUM pa3liejiaM Kypca U PEKOMEHIYEMYIO
(mpuMepHYI0) TOCIEAOBATEIBPHOCTh WX HM3YyYEHUS C YUYETOM MEXKIPEAMETHBIX
Y BHYTPUIIPEAMETHBIX CBSI3€H, JOTUKH y4eOHOTO MpOIEcca, BO3PACTHRIX 0COOEHHOCTEH
00y4aromuxcs.

[IporpamMma 1o HHPOpPMATHKE ONpEAENseT KOJIUYECTBEHHBbIE U KayeCTBEHHbBIC
XapaKTEpUCTUKU Yy4eOHOro marepuaina Jyisi KaKJIOTro roja HM3y4deHHus, B TOM YHCIIe
Ui COJAEPKATENbHOTO HAIMOJHEHUS PAa3HOro BUAA KOHTPOJS (IPOMEKYTOUHOM
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aTTecTaluy 00yYaroluxcsi, BCEPOCCUMCKUX MPOBEPOUYHBIX PabOT, TOCyAapCTBEHHOU
UTOroBOM  arrectamuu). IIporpamma 10 uHOpMaTHUKE  SBISETCS  OCHOBOM
JUIS COCTABJICHHMsSI AaBTOPCKUX Y4YEOHBIX MporpaMM M Y4YEOHUKOB, IOYPOYHOIO
IJIAHUPOBAHMS KypCa YUUTEIIEM.

HNudopmartrka B cpegHeM o01ieM 00pa30BaHUU OTPaXKAaeT:

CYUTHOCTb HH(POPMATUKH KaK HAYYHOU TMCIUIUIMHBI, H3y4Yaloleil 3aKOHOMEPHOCTH
OpPOTEKaHUs ¥  BO3MOXKHOCTHM  aBTOMATH3alMd  MHGOPMAIIMOHHBIX  IPOIIECCOB
B Pa3JINYHBIX CUCTEMAX;

OCHOBHBIEC 00J1aCTU MPUMEHEHHSI HH(POPMATUKHU, MPEX]IE BCETO MHPOPMAIIMOHHBIE
TEXHOJIOTMH, YIIPABJICHUE U COLIMATIBHYIO cepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep  MHGOpMAaTUKU M HMH(OpPMALMOHHOU
JESATEIIbHOCTH.

Kypc wundopmatvku gyt ypoBHS CpeaHEro oOiero o0pa3oBaHUS SIBISETCA
3aBEPIIAIOIIMM JTallOM HENPEpPhIBHOM MOATOTOBKM OOydawIIMXcs B o00sactu
UHPOPMATUKH U HMHPOPMAIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUH, ONUpPAETCs
Ha coJiep>KaHKhe Kypca HHPOPMATUKH YPOBHS OCHOBHOI'O OOIIEro 0Opa3oBaHUS U OMBIT
IOCTOSTHHOTO TMPUMEHEHHUs] MHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, JaeT
TEOPETUUECKOE OCMBICIIEHUE, MHTEPIPETALUIO U 0000LIEHHE STOTO OIBITA.

Pesynbratel  yrimyOjneHHOro  YpOBHSL ~ M3Y4YeHHMs  y4eOHOro  mIpeaMmera
«MHpopmaTrkay OpUEHTUPOBAHBI HA MOJIYYEHHE KOMIIETEHTHOCTEH AJI MOCIEAYOIIEH
MpoEeCCHOHATIBHON JEeATEIbHOCTH KaK B paMKaxX JIaHHOM MpeAMETHOW 00JacTH, Tak
Y B CMEXHBIX ¢ Hel o0nacTsax. OHM BKIIIOYAIOT B CEO0s:

OBJIAJICHHE KIIFOUEBBIMU MOHATUSAMU U 3aKOHOMEPHOCTSAMHM, HA KOTOPBIX CTPOUTCS
JaHHas TpeIMeTHas 00JlacTh, PACIO3HABAHUE COOTBETCTBYIOIIMX WM TPU3HAKOB
U B3aMMOCBS3€H, CIIOCOOHOCTh JAEMOHCTPUPOBATH PA3JIMYHBIE MOAXOJbI K H3YyYEHUIO
SABJICHUM, XapaKTEPHBIX JJIs U3y4aeMOU MpeaMeTHON 00J1acTH;

YMEHHUE peuiaTh TUIIOBbIE MPAKTUYECKUE M TEOPETUYECKHE 3aJauM, XapaKTepHbIE
JUIS MCTIOJIb30BAaHUS METO/IOB M UHCTPYMEHTapus JaHHOU MpeaMeTHON 00IacTu;

HaJU4Ke MPEJCTaBICHUN O JaHHOW MPEIMETHON 00JacTH Kak IEeTOCTHOW TEOpUr
(COBOKYITHOCTH TE€OPHI1), OCHOBHBIX CBS3SIX CO CMEKHBIMH 00JIACTSIMU 3HAHUIA.

B pamkax yriyOGneHHOro ypoBHS H3ydeHHUs HH(POpPMATUKU 0OecreunBaeTCs
[[eJICHANIpaBiICHHas TMOJArOTOBKAa OOy4arolmuxcs K MIPOAODKEHHUI0 00pa3oBaHUs
B OpraHu3auusix  Npo¢ecCHOHAJbHOrO0  O00pa3oBaHUs MO  CHELHAIBHOCTSM,
HEMOCPEJICTBEHHO CBSA3aHHBIM C HU(POBBIMU TEXHOJIOTHSAMHU, TAKUM KaK MPOrpaMMHAasI
WHKCHEepHs,,  HMH(pOpMaIMoHHass  O€301acCHOCTh,  HMH(POPMAIIMOHHBIE  CHCTEMBI
U TEXHOJIOTUH, MOOWIIBHBIE CUCTEMBI U CETH, OOJIbIINE JaHHBbIE U MAIIMHHOE 00yYeHUeE,
MPOMBILUICHHBIA ~HMHTEPHET BEIIEW, MCKYCCTBEHHBIM HWHTEIUIEKT, TEXHOJOTUU
OecrpoBOJHONW  CBA3M, POOOTOTEXHHWKA, KBAHTOBbIE  TEXHOJOTHH, CHCTEMBI
pacIpeeseHHOrO PEecTpa, TEXHOJIOTUN BUPTYAJIbHOM U TIOMTOJTHEHHON peabHOCTEM.

OcHoBHas 1esb U3y4yeHus: yueoHoro npeamera «Mudopmatuka» Ha yriayOaeHHOM
YpOBHE cpeaHero ooOmero oOpa3oBaHusi — OOecIeueHUe MaTbHEHIIeTO pPa3BUTHS
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UH(GOPMAITMOHHBIX KOMIIETEHIIUN 00yJaroierocs, ero roTOBHOCTHU K JKU3HU B YCIIOBUSIX
pa3BuBaromierocs WH(GOPMAIMOHHOTO OOIIECTBA M BO3pacTalolle KOHKYPEHILUU
Ha pBIHKE Tpyna. B cBsa3u ¢ atuMm u3yuenue uHpopmatuku B 10—11 kimaccax AOHKHO
00€eCIeUHTh:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAaHHOTO HAa TOHUMAHUH POJHU
uH(pOpMaATUKH, UHPOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B COBPEMEHHOM
00I11eCTBE;

c(OpPMUPOBAHHOCTH OCHOB JIOTHYECKOTO U AITOPUTMUYECKOTO MBIIIJICHHS,;

c(hOpMHUPOBAHHOCTh YMEHUHN pa3andaTh (PakThl U OLICHKH, CPABHUBATH OIICHOYHbBIC
BBIBOJIbI, BHJIETh HX CBS3b C KPUTEPUSMH OLCHUBAaHUSA U CBS3b KPUTEPHUEB
C ONpEACIICHHOM CUCTEMOW ILIEHHOCTEH, MPOBEPATh HAa JIOCTOBEPHOCTh U 0000IIAThH
MH(OpPMALIHIO;

c(hOpPMHUPOBAHHOCTh MPEACTABICHUN O BIUSHUU WH(POPMAILMOHHBIX TEXHOJIOTHI
Ha OKW3Hb 4YeJOBeKa B OOIIECTBE, MOHUMAHUE COIUAJIBLHOTO, AKOHOMHYECKOTO,
MTOJIUTUYECKOTO, KYJBTYPHOTO, IOPUANYECKOTO, MPHUPOJHOTO, SPrOHOMHUYECKOTO,
MEIUIIMHCKOTO U (PU3HOJIOTUYECKOTO KOHTEKCTOB MH(POPMAIIMOHHBIX TEXHOJIOTUH;

NPUHATHE TPABOBBIX U JTUYECKUX AaCHEKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHUH,
OCO3HAHHE OTBETCTBEHHOCTH JIOJICH, BOBJICUEHHBIX B CO3/IaHHE U HCIIOJIb30BaHUE
UHGOPMAITMOHHBIX CHCTEM, paclipocTpaHeHne nHpopMaIuy;

CO37IaHUE YCJOBUW IS Pa3BUTHS HABBIKOB Yy4eOHOW, MPOEKTHOM, Hay4dHO-
UCCJIEIOBATEILCKOM M TBOPYECKON  JEATETbHOCTH, MOTHBAIUA OOYYAIOIINXCS
K CAMOPAa3BUTHIO.

B conepxxanun ydebHoro mnpeamera «MHpopMaTtukay BBIICISIOTCS YETHIPE
TEMATUYECKUX pa3jena.

Pazpnen «ludpoBast rpaMOTHOCTEY» MOCBSILEH BOITPOCAM YCTPOMCTBA KOMITBIOTEPOB
U JIpyTUX DOJEMEHTOB IHM(PPOBOTO OKPYKEHHUS, BKIIOYAs KOMIIBIOTEPHBIC CETH,
WCIIOJIb30BAHUIO CPEJICTB OMNEpPALMOHHOM cuctembl, padbore B cetu MHTepHer
U MCIOJIb30BAaHUIO MHTEPHET-CEPBUCOB, MH(POPMAITMOHHOM O€301TaCHOCTH.

Paznen «Teopernueckre OCHOBBI MHGOPMATHKNY» BKJIIOYACT B CEOsl MMOHSATUHHBIN
anmapar  WH(OpPMATHKHU, BOMPOCHI  KOAMPOBAaHUS  WHOOpMaMM, U3MEpPEHUS
nH(OpMAITMOHHOTO O0BEMa JaHHBIX, OCHOBBI aiaTeOphl JIOTUKH W KOMITBIOTEPHOTO
MOJICIINPOBAHUSI.

Paznen «Anroput™Mbl W NOpPOrpaMMUPOBAHWE» HANpPaBIEH Ha PpPa3BUTHE
AITOPUTMHYECKOTO MBIIIICHUS, Pa3padOTKy aJfOPUTMOB M OIIEHKY WX CIIOKHOCTH,
dbopMupoBaHHE HABBIKOB peaM3allUM MPOTPpaMM Ha SI3bIKaX MPOrpaMMHUPOBaHUS
BBICOKOT'O YPOBHS.

Paznen «WHpopmarmoHHbie TEXHOJIOTHH TIOCBSIIEH BOMPOCaM MPUMEHEHUS
UH(OPMAIIMOHHBIX TEXHOJIOTHM, pealM30BaHHBIX B MPHUKIATHBIX HPOrPAMMHBIX
MpPOAYKTaX W HHTEPHET-CEPBUCAX, B TOM UYHCIE€ B 3aJayax aHajlu3a JaHHBIX,
UCIIOJIb30BAaHUIO 0a3 JIaHHBIX M SJEKTPOHHBIX TaOJNUIl JUIsl pEUICHUs MPUKIATHBIX
3a/1a4.
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B npuBegenHom pganee coaepkaHud ydyeOHoro mpeamera «MHbopmarrka
KYPCHUBOM BBIJICJICHBI JIOMIOJIHATEILHBIE TEMbI, KOTOPbIE HE BXOIAT B 00S3aTEIHHYIO
nporpaMmy OOy4YeHHUs, HO MOTYT OBbITh MPEIJIOKEHbl I HW3Y4YEHUS OTACIbHBIM
MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YYAIOIITUMCH.

VYriyOneHHbIi YPOBEHB U3YYCHUS uH()OpPMATHKA PEKOMEHTyeTCSI
JUISL  TEXHOJOTMYECKOro  mpoduiis,  OpPUEHTUPOBAHHOTO  HAa  HHXEHEPHYIO
u  uHPOPMAIMOHHYIO Cc(hepbl ACATEIBHOCTA. YTIYOJCHHBIA YPOBEHb W3YUYCHUS
uHpOpMATUKKA  OOECIEYMBAET: IMOJTOTOBKY  OOYYaloOIIUXCS, OPHUEHTHUPOBAHHBIX
Ha CHEIHAIbHOCTH B 007acTM HWH(DOPMAIMOHHBIX TEXHOJOTUH U HWHXKEHEPHbBIC
CIICLIMAJIBHOCTH, YYACTHUE B MPOCKTHOW U UCCIIEIOBATEIBbCKON JEATEILHOCTH, CBI3aHHOMN
C COBPEMEHHBIMH HaIpaBJICHUSIMU OTpaciu HHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHHA, TOATOTOBKY K Yy4YacTHIO B OJUMOMaAax u cmade EguHOro
roCyJapCTBEHHOTO 3K3aMeHa 1Mo HH(OpPMaTHKE.

[TocnenoBarenbHOCTh M3YyUYEHUSI TEM B IMpEAeNiax OJHOTO Toja OOyUYEeHUS] MOMKET
OBbITh M3MEHEHA 10 YCMOTPEHHUIO YUUTENsl MPHU MOATOTOBKE paboueld MporpaMMbl
U TIOYPOYHOTO TUTAHUPOBAHUAL.

OO6111ee YnCIiIo 4acoB, PEKOMEHI0BAHHBIX JIJISl U3YUYEeHHS] HHPOPMATUKH, — 272 Jaca:
B 10 kimacce — 136 gacos (4 gaca B Hezeno), B 11 kiacce — 136 gacos (4 yaca B HeJielio).

Bo3morkHa KOppEeKTHPOBKA 00IIET0 YMCIa 4aCOB, PEKOMEH/IOBAHHBIX JIJIST U3YYCHUS

mpeaMeTa, ¢ YYeTOM HWHIUBUIYATbHOTO TOJX0Ja 0O0pa30oBaTENbHBIX OpraHU3AIMMA
K yriyOJIeHHOMY W3Y4YeHHI0O WH(POPMATHUKH, B paMKaxX COOJIOIECHUS TUTHCHUYCCKUX
HOPMAaTHBOB K HeJIeTbHOM 00pa3oBaTeIbHON Harpy3Ke.
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COJIEP)KAHUE OBYYEHMUA!

10 KJIACC

Hu¢posBas rpaMOTHOCTH

TpeOoBaHus TEeXHUKH OE30MACHOCTH M TUTHEHBI NpHU paboTe ¢ KOMIIbIOTEpAMHU
U IPyTUMHU KOMIIOHEHTaMH [IU(PPOBOTO OKPYKEHUSI.

[TpuHunel paboThl KOMIBIOTEPOB M KOMITBIOTEPHBIX CUCTEM. ApXUTEKTypa (OH
Heiimana. ABTOMaTtnueckoe€ BBINOJHEHHE MPOTrpaMMbl IporeccopoM. OmnepaTtuBHas,
NOCTOSIHHAsE W JOJTroBpeMeHHass mnaMaTb. OOMEH JaHHBIMA C TIOMOIIBIO IIIHH.
KoHTposneps! BHEIIHUX yCTporcTB. [IpsMoi 1ocTyn K maMsTH.

OCHOBHBIE TEHJIECHLIMHM pPa3BUTHS KOMIIBIOTEPHBIX TexHosoruii. [lapamienbHble
BbIUMCIIEeHNss. MHoronponeccopusle cucremsl. CynepkoMibroTepbl. PacnpeneneHnsie
BBIYMCIIUTEIbHBIE CUCTEMBI U 00pa0OTKa OONBIIMX JaHHBIX. MOOUIBHBIE HU(PPOBHIC
YCTPOMCTBA W HMX POJb B KOMMYHHKAalMSX. DBCTpOEHHBIE  KOMIBIOTEDBI.
MukpokoHTpoJuiepbl. POOOTH3MpOBaHHBIE MPOU3BOCTBA.

[IporpamMHOe oOOecrieueHHe KOMITBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM. Buabl
MpOrpaMMHOro obecnedeHuss W UX HazHadeHue. (OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHnss MOOWIIbHBIX yCcTpoicTB. [lapannensHoe nporpammupoBanue. CHCTEMHOE
nporpaMmmHoe  oOecrieueHue. OnepalMOHHbIE CUCTEMBL. YTWIUTHL. JlpaiiBepsl
ycTpoicTB. MHCTAIISIMUS U IEMHCTAIUISIIUS TPOTPAMMHOTO 00eCIIeYEHUsI.

QaitnoBble  cuctembl. [IpuHIMOBI pa3MelleHus W HUMEHOBaHUs  (aiioB
B foJroBpeMeHHor namsatu. [11aGiaonb! A onucanus rpyni (ansos.

[Iporpammuoe oOecnedeHue. JluneH3upoBaHue MPOTPAMMHOTO OOecTieUeHUs
u uudpoBbix pecypcoB. IlponpuerapHoe u cBOOOAHOE MpOrpaMMHOE OOecleyeHue.
KoMmMmepueckoe M HEKOMMEpPYECKOE HCIOJIb30BAaHUE MPOrpaMMHOr0 0oOecreyeHus
n 1U@PpoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBAaeMas 3aKOHOJATEIbCTBOM
Poccuiickoii  @enepanmm  3a  HENPAaBOMEPHOE  MCHOJIB30BAHME  MPOrPAMMHOIO
oOecrieueHus U HU(POBBIX PECYPCOB.

[IpyHIMIOBI TOCTPOEHUA M anmapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresble mpotokoubl. Cetb MHTEpHET. Anpecanus B cetu MHTEepHET. [IpoTOKOIBI CTEKA
TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3znenenne IP-cetm Ha mojacetm ¢ moMomiblo Macok mojcerer. CereBoe
agMuHHACTpupoBaHue. [lomydeHuWe MHaHHBIX O CETEBBIX HACTPOMKAax KOMIIBIOTEpA.
IIpoBepka Hamuuusi CBA3M C Yy3JI0M ceTd. OmnpeneneHne MapuipyTa JIBUKEHUS
MIAKETOB.

Bunbr NEATENbHOCTU B CEeTH HNnTepner. CepBucsl HNnTepHera.
['eoundopMalimoHHble CHUCTEMBI. [ '€0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHH
(Hanpumep, JOKauusg MOOUJBHBIX  Tele(OHOB, OMNpeneNeHrue 3arpy>KeHHOCTU
aBTOMAarucTpaseil), MHTEpPHET-TOPIrOBIIsA, OpOHUPOBaHUE OUIIETOB U TOCTUHULI.

! Kypcusom BblieleH MaTepual, KOTOPBIi He sABIAeTCA 00A3aTeNbHBIM IIPH M3y4CHHHM U HE BXOAUT B COAEPIKAHUE
MIPOMEKYTOYHOW MIIM UTOTOBON aTTECTALIUH T10 TIPEIMETY .
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['ocynapcTBeHHbIE AIIEKTPOHHBIE CcepBUCHI M yciayrd. ColuanbHble CETH —
OpraHu3aiys KOJUIEKTUBHOIO B3aMMOJICUCTBHUS U OOMeHa AaHHBIMH. CEeTeBOW ATHKET:
npaBuia TOBEACHHUS B KuOeprpocTpancte. [IpoGiema MOATUHHOCTH TOJYYEHHOU
uHpopmaruu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHUYECKHE Yrpo3bl, CBS3aHHBIE C HCIOJb30BaHUEM
UH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHONOorui. OO0mme npodiieMbl 3allUThl
uHdopmaluu 1 uHpOpManMoHHOM Oe3zonmacHocTH. CpelcTBa 3almUThl UHPOpPMALUU
B KOMIIbIOTE€paX, KOMIIBIOTEPHBIX CETSAX M aBTOMATHU3UPOBAHHBIX HH(OPMAIMOHHBIX
cuctemax. [IpaBoBoe obecnieuenne nHGOPMAITMOHHON OE30MTaCHOCTH.

[IpenoTBpalieHue HECaHKIIMOHUPOBAHHOIO IOCTYIIA K TMYHON KOHPUACHIINATBLHON
UHpOpMaIUK, XpAHALIEHCS Ha NIEPCOHAIBHOM KOMITBIOTEPE, MOOMIIBHBIX YCTPONUCTBAX.
BpenonocHoe mporpammHoe o0ecriedeHue u crnocoObl 60pbObl ¢ HUM. AHTUBUPYCHBIE
nporpammel. Opranusanus JUYHOrO apxuBa MHpopMaluu. PesepBHoe KomMpoBaHHE.
[TaponbHas 3ammTa apxuBa.

HudppoBanue nanHbIx. CUMMETpUUHbIE M HecUMMeTpHuHble mudpsl. udps
npoctoii 3amensl. [ludp Lezaps. [ludp Bwxenepa. Anroputm mudposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmanus, nannble u 3HaHUS. MHGOpMalMOHHBIE MpOIECChl B MPUPOJIE,
TEXHUKE U OOLIECTBE.

HempepbiBHBIE ¥ JHUCKpETHBIE BEIMYMHBI M CcUrHajbl. HeobxomumocThb
JTUCKpETU3aINK HH(pOpMAIUK, MPeTHA3HAYCHHOM JIJIsl XpaHEHUs, Tepeauu 1 00paboTKH
B IIU(PPOBBIX CHCTEMAX.

JIBonuHO€E KonupoBaHue. PaBHOMEpHBIE M HEPABHOMEPHBIE KOJBL. JlekoaupoBaHue
COOOIICHM, 3aMMCaHHBIX C TIOMOIIBI0O HEPaBHOMEPHBIX KOJ0B. YcnoBue DaHo.
[TocTtpoeHne  OOHO3HAYHO  JEKOJMPYEMBIX  KOJOB C  IOMOLIBIO  JEpeBa.
Enununer usmepenus koiudectBa HHPopManuu. AnaBUTHBIM MOAXOJ K OICHKE
KOJIM4YeCTBa MH(POPMAIIUH.

Cuctembl cuucieHusi. PasBepHyTas 3amuch TENBIX W JPOOHBIX  YHCEN
B TMO3UIMOHHOM cuctemMe cuucieHud. CBOWCTBAa MO3UIMOHHOM 3alKdCH YHCIIA:
KOJMYECTBO IU(p B 3amucH, MPU3HAK JCIUMOCTH YHC]Ia HA OCHOBAaHUE CHUCTEMBI
CUMCJIEHUSA. AJICOPUTM TE€PEBOJIa LIEJIOro 4uciia U3 P-UYHOIl CHUCTEMBI CUHCIICHHS
B JECATUYHYIO. AJTOPUTM TepeBOAa KOHEUHOW P-w4HON ApoOM B JECSITHYHYIO.
AJNTOpUTM TMEpeBO/A LIEJIOr0 YUCIA U3 JECATUYHOW CHUCTEMbl CUMCIIEHUS B P-uyHylo.
[lepeBon koHewHOW pgecsaTUYHOW npobu B P-nunyro. JlBowdHas, BOChbMepUYHAs
U IIEeCTHAIATePUYHAs] CUCTEMBbl CUUCIICHUS, CBSI3b MEXKIYy HUMHU. ApudmeTHdeckue
ONEpalyy B MO3UIMOHHBIX CUCTEMAX CUHUCIEHUA. Tpouunas ypagHoseuenHas cucmema
cuucaenus. [{8ouuHo-0ecamuynas CUcCmema CUUCci1eHusl.

Koauposanue texctoB. Konupoka ASCIIL. Oxnobaiitabie koaupoBku. Ctangapt
UNICODE. Konuposka UTF-8. Onpenenenue nuHGOpMarmoHHOTO 00beMa TEKCTOBBIX
COOOIIEHNH.

KoaupoBanue mzobpaxenuit. Ouenka nHPOPMALMOHHOTO 00beMa rpapuuecKux
JTAHHBIX MPH 33JaHHBIX Pa3peIIeHNH U rITyOrnHe KoaupoBaHus 11BeTa. [[BeToBbIe MOIEH.
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Bekropnoe komupoBanue. @opmartbl rpaduueckux (PaitnoB. TpexmepHas rpaduxa.
@OpakranpHas rpaduka.

KonupoBanue 3Byka. OrieHka WH(GOPMAIMOHHOTO O0ObEeMa 3BYKOBBIX JIaHHBIX
IIPY 3aJaHHBIX YACTOTE AUCKPETU3ALNH U PA3PSAHOCTH KOJUPOBAHUS.

Anrebpa noruku. IloHaTne BbIcKa3biBaHUA. Bpicka3piBaTenbHbIE  (OPMBI
(mpeaukatbl). KBaHTOPHI CyI11€CTBOBAHMS U BCEOOITHOCTH.

Jlornueckue omnepauuu. Tabmuubl HMCTUHHOCTU. JIOrMYeCKHE BBIPAKEHUS.
Jlornueckue ToXxaecTBa. J{oka3aTeabCTBO JIOTHUECKUX TOXKJIECTB C MOMOIIBIO TaOIHUIL
UCTUHHOCTH. JIorMueckre onepanny U orepauuy HaJl MHOKECTBAMH.

3aKkoHbl anreOpbhl JIOTMKW. OKBUBAJIEHTHBIE MPEOOpa3oBaHUsl JOTHYECKHX
BbIpaKeHUM. Jlornueckue ypaBHEHUs U CUCTEMbI YPABHEHU .

Jlornueckue (yHKUMU. 3aBHCHUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTUYECKUX
(yHKUMNA OT KOJIMYECTBA apryMeHTOB. [1oyHbIE CUCTEMBI TOrMYECKUX (QYHKIIUMA.

Kanonnueckue GpopMbl Tornyeckux BblpakeHUi. CoBepIIeHHbIE JU3bIOHKTUBHbIE
U KOHBIOHKTHBHBIE HOPMAJIbHBIE (DOPMBI, ANTOPUTMbI MX MHOCTPOEHHUS MO TaOIUIE
HMCTUHHOCTH.

Jlormyeckue BNEMEHTBI B cocTaBe KowmImbiorepa. Tpurrep. Cymmarop.
Mmuoropaspsaneii - cymmarop. [loctpoeHne cxem Ha JIOTHYECKHMX — DJIEMEHTaX
0 33JaHHOMY JIOTMYECKOMY BBIP@KEHUIO. 3amuch JIOTUYECKOTO BBIPAXKECHUS
I10 JIOTUYECKOU CXEME.

[IpencrapiieHue LENbIX YACEIT B TaMITH KOMITbIOTEpa. OrpaHMYeHHOCTh IMana3oHa
YuceJl NpH OIPAHUYEHUM KOJMYECTBA pa3psAnoB. llepenosHeHue paspsgHOM CETKH.
be33nakoBple M 3HAKOBEIC JAaHHBIC. 3HAKOBBLINM OWT. [BOMYHBIM JTOMOJHUTEILHBIM KOJI
OTPHULATENIBHBIX YUCET.

[ToburoBsie noruveckue onepamuu. JIoruaeckuii, apuPpMETHUSCKUNA U ITUKITUNIECKHIMA
casurd. [lIudpposanue c moMonib0 MOOUTOBOM onepanuuu «uckiaovaromee NIIN.

[IpencraBiieHre BEIIECTBEHHBIX YHMCEN B MaMsITH KOMIBIOTEpA. 3Hayallas 4acThb
U TOpsAAOoK uucia. Jluama3oH 3HaYeHUW BEHIECTBEHHBIX uucell. [IpoGriemsl
XpaHEHUs1 BELICCTBEHHBIX YMCEJ, CBA3AHHBIE C OTPAHUYECHHUEM KOJIMYECTBA Pa3PsIOB.
BoimonHenne omepanuii ¢ BEIIECTBEHHBIMM  YHCIAaMH, HAKOIUJIEHHE OIIMOOK
IIPY BBIYUCIICHUAX.

AJITOPUTMBI M IPOrPaAaMMHUPOBAHHE

OnpeneneHrne BO3MOXKHBIX PE3YJIbTaTOB PabOThl MPOCTEUIIUX aJTOPUTMOB
YIPABJICHUS UCIIOJHUTEISIMHA ¥ BBIYMCIUTEIBHBIX aNrOpUTMOB. OnpeieIeHuE NCXOIHBIX
JTaHHBIX, IPU KOTOPBIX aITOPUTM MOKET aTh TpeOyeMblil pe3yibTar.

Otanbl penieHus 3aJad  Ha KOMIbloTepe. MHCTpyMEHTalbHBIE CpPEICTBA:
TPAHCIATOP, OTIAAUUK, MPOPMIMPOBIIMK. KoMIUIAIUS U UHTEpHpETALUs MPOrPaMM.
BupryanbHble MallluHBL.

WuTterpupoBanHass  cpeaa  pa3paboTku.  MeToabl  OTJIAAKHM  MPOTPAMM.
Hcnonp3oBanne TpaccupoBOUHbIX Tabmui. OtnagouyHsii  BeiBox. [lomaroBoe
BBIIIOJIHEHUE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaYeHUN IEPEMEHHBIX.
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A3k mporpammupoBanusi (Python, Java, C++, C#). Tunsl JgaHHBIX:
LIEJIOYMCIICHHBIE, BEIECTBEHHbIC, CUMBOJIbHBIC, JOorHdyeckue. BerBnenus. CnoxHble
ycnoBus. [lukibl ¢ ycnoBuem. Luknbsl 1o mnepemMeHHON. B3anmo3zameHseMOCTb
pPa3IMYHBIX BUAOB LMKJIOB. MIHBapuaHT nukina. CocTaBieHUEe IUKIIA C UCIIOIb30BAaHUEM
3apaHee ONPENEIEHHOr0 MHBAPUAHTA [IUKJIA.

JlokyMeHTHpOBaHue mnporpamM. lcnons3oBanue koMmMmeHTapues. lloaroroska
OMMCAaHMS MPOrPAMMBI U HUHCTPYKLIMH JIJIS1 TOJIb30BATEIS.

AnropuTMbel  00pa0OTKM HATYpaJbHBIX YHCEJ, 3alHCaHHBIX B IMO3UIIMOHHBIX
CUCTEMaxX CUHCIICHUS: pa3OMEHHe 3alKMCH 4Yucja Ha OTAENbHbIE HU(PBI, HAXOXKIECHUE
CYMMBI U TIpou3BeIeHNs HU(]p, HAXOKIECHUE MAKCUMAIIbHON (MUHUMAIBHOM) U(pPHI.

HaxoseHne Bcex NpoCThIX YMCEN B 33JaHHOM Jauana3oHe. [IpencraBnenue yucna
B BUJIe HA0Opa MPOCTBIX COMHOKUTENENH. AJITOPUTM OBICTPOTO BO3BEACHUSI B CTEIICHb.

O06paboTka AaHHBIX, XpaHsAumxcs B (Qaitnax. TexcToBble U JBOMYHBIC (HaHIIbI.
daitnoBrlie nnepeMeHHbIe ((paitioBbie ykazarenn). Urenue u3 daiina. 3anuck B ¢aii.

Pa3ouenune 3amaun Ha mnoazanaun. [logmporpammsl (mpoueaypsl U (YyHKIHUN).
Pexypcus. PekypcuBHble 00beKThI ((ppakTainsl). PekypcuBHbIe nporeaypsl 1 QyHKIUU.
Hcnonp3oBaHue cTeka Juisl OpraHu3aluid PEKYPCUBHBIX BHI30BOB.

Hcnions3oBanne  craHmapTHOM  OMOMMOTEKHM  sA3BIKA  MPOTPaAaMMHUPOBAHMUS.
[ToakmoueHue OMOIMOTEK MOAMPOrPaMM CTOPOHHHX MPOU3BOAUTENCH. MOIynbHBIN
MIPUHIIUI TOCTPOEHUS MPOrPaAMM.

Uucnennble MeToabl. TouHOE W TPUONMKEHHOE pelieHus 3anadu. YucieHHbIC
METO/bl PEIICHUsS] YpaBHEHUW: MeToj Iepedopa, METOJ MOJOBUHHOIO JEJIECHHS.
[TpubnuxeHHOE BRIYUCIICHUE JJIMH KPUBBIX. Brruncnenue miomaaei Guryp ¢ moMoIbio
YUCJIEHHBIX METOAOB (METO/ MPsIMOYTOJILHUKOB, MeToA Tpanenuil). IToruck makcumyma
(MuHUMYMa) QYHKIMU OJTHOM NIEPEMEHHOW METOAOM MOJOBUHHOIO JIEJICHUSI.

OO6paboTka  CHMBOJBHBIX  JaHHBIX. Bcrpoennsie  QyHkmum - s3bIKa
MPOTPaMMHUPOBAHUS i1 0O0pabOTKU CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 0OpaOOTKH
CUMBOJIBHBIX CTPOK: MOJICYET KOJIMYECTBA MOSBICHUNA CHUMBOJIA B CTPOKE, pa3OueHMe
CTPOKH Ha CJIOBa IO MPOOEIbHBIM CUMBOJIaM, TTOUCK MOJACTPOKY BHYTPH JAHHOUM CTPOKH,
3aMeHa HalJIeHHOM MOACTPOKU Ha JAPYTYIO CTPOKY. ['eHepanus Bcex CIOB B HEKOTOPOM
angaBuTe, YIOBIETBOPSIONINX 3aJaHHBIM oOrpaHudeHusM. [IpeoOpasoBanue umncna
B CUMBOJIbHYIO CTPOKY U 00paTHO.

MaccuBel HW = TOCJHENOBATEILHOCTH  4dHMcel. BpluncieHue  000OIIEHHBIX
XapaKTepUCTHK DSJIEMEHTOB MacCHBa WJIM YHCIOBOW MOCIEIOBATEIBHOCTH (CYMMBI,
OPOU3BEACHUS, CpEAHEero apu(pMeTHYecKoro, MUHUMAJIBHOTO U MaKCUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBJIETBOPSIOMIMX 33JaHHOMY YCIIOBHIO).
JIvHENHBIM MOUCK 3aJAHHOTO 3HAYEHUS B MACCUBE.

CopTtupoBKa OJHOMEpPHOro MaccuBa. IIpocTeie MeToAbl COPTUPOBKM (METO.
nmy3bIpbka, METO/ BbIOOpa, COPTUPOBKA BcTaBkamu). CopTUpOBKaA ciMsiHHEM. BeicTpast
coptupoBka maccuBa (amroputM Quickcort). JIBOMYHBIN MOWMCK B OTCOPTUPOBAHHOM
MacCHBE.
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JIBymMepHBIe MacCUBBI (MaTpUIlbl). AITOpUTMBbI 0OPaOOTKHU ABYMEPHBIX MaCCUBOB:
3aM0JHEHUE ABYMEPHOTO YHCIOBOIO MAaCCUBA MO 3aJaHHBIM [IPaBUJIaM, [IOUCK 3JIEMEHTA
B JBYMEPHOM MAacCCHBE, BBIYMCIICHUE MaKCUMyMa (MUHHMYMa) U CYMMbI 3JIEMEHTOB
JIBYMEPHOT'O MacCHBa, IEPECTaHOBKA CTPOK U CTOJIOIOB IBYMEPHOI'O MacCHBa.

HNudopmannoHHbIe TEXHOJIOTUU

TexcroBerii  mpomeccop. PemaktupoBanme wu  dopmarupoBanue. IIpoBepka
opdorpaduu u rpammaTtku. CpefcTBa NOUCKA U aBTO3aMEHBI B TEKCTOBOM ITPOLIECCOPE.
Ucnonp3oBanne ctuneil. CTpyKTYpUpPOBaHHbIE TEKCTOBbIE JTOKYMEHTHI. (CHOCKH,
ornasieHue. KomnekruBHas paborta ¢ nokyMeHTaMH. IHCTpyMEHTBI pELEeH3UPOBaHUS
B TEKCTOBBIX mpoueccopax. OOmaunble cepBuchl. JlemoBas mnepemnucka. Pedepart.
[IpaBuna 1UTUpPOBAHUS WCTOYHUKOB W OGOpMIICHUS OUOIHOrpapUUYECKUX CCBHUIOK.
OdopmieHue crnucka JUTEPATYphl. 3HAKOMCTBO C KOMITBIOTEPHON BEPCTKOM TEKCTA.
TexHuueckue cpeacTra BBojia TekcTa. Crienuain3npoBaHHbIE CPEACTBA PEIAKTUPOBAHUS
MaTeMaTUYECKNX TEKCTOB.

Ananu3 naHHbIX. OCHOBHBIE 3aJlayd  aHalIW3a JaHHBIX: [POTHO3HPOBAHUE,
Kiaccudukaius, KiacTepu3alus, aHalu3 oTkIoHeHuH. [locnenoBaTenbHOCTD pelIeHUs
3a/lay aHaJIM3a JIaHHbBIX: COOp MEPBUYHBIX JAHHBIX, OYHUCTKA U OLICHKA KaYeCTBA JIaHHBIX,
BBIOOp W/WJIM TIOCTPOEHUE MOJENH, IPeoOpa30BaHUE IAHHBIX, BU3YaJIU3alMsl JAHHBIX,
UHTEpIpeTauus pe3yiabTaToB. I[IporpamMMHble CpeacTBa UM HWHTEPHET-CEPBUCHI
U1 00pabOTKU M TPEACTaBIICHUs JaHHBIX. bonbinue maHHbIe. MammHHOE 00ydYCHHE.
HnmennekmyanvHwiti anaius OAHHbIX.

AHanu3 TaHHBIX C TOMOIIBIO AJIEKTPOHHBIX TabIUIl. BeIunciaeHne cyMmmel, CpeTHEro
apudMeTHYeCKOoro, HauOOoIbIIEro (HAMMEHBIIIET0) 3HAUCHHs uarna3oHa. BeruucieHue
kod(pduliieHTa KOppeNsiuu JABYX psAaoB AaHHbIX. [locTpoeHue cToOUYATHIX,
TUHENYaThIX U KPyroBeix auarpamm. [loctpoenue rpadukoB ¢pynkuuid. [logdop nuaun
TpPEeH/a, PEIIeHHE 3a7a4 POTHO3UPOBAHUS.

YuclieHHOe pelieHne ypaBHEHUI ¢ MOMOIIBI0 oAbopa napamerpa. OnTuMusaius
KaK TIOMCK HAWIydIlIero pemieHuss B 3afaHHbIX ycioBusix. llemeBas dyHkmwms,
orpanuveHus. JlokagpHble U TOOANBHBIE MUHUMYMBI 1iesieBod (yHkuuu. Pemienue
3a/1ay ONTUMM3ALUHU C TTOMOIIBIO SJIEKTPOHHBIX TaOJIHII.

11 KJIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernyueckue MOAXOAbI K OLEHKE KojudecTBa HWHGMopmanuu. 3akoH
aanutuBHOCTH UHpopManmu. Dopmyna Xaprim. HWHbpopmanus U BEepOSITHOCTD.
®opmyia lllenHoHa.

Anroputmsl cxkatus nanHbix. AnroputM RLE. Anroputm Xaddmana. Aiaroputm
LZW. AnropuTmbl C:KaTusl TaHHBIX C MOTEPSAMHU. Y MEHBIICHHE TITyOUHBI KOAUPOBAHUS
useta. OcHOBHBIE Ujeu anroputmoB cxkatust JPEG, MP3.
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CkopocTb nepenayu JTAHHBIX. 3aBUCUMOCTh BPEMEHU nepenayn
0T MH(OPMALIMOHHOTO 00BbEeMa MaHHBIX M XapaKTEPUCTHK KaHala CBA3H. [IpudmHbI
BO3HHMKHOBEHUS OIIMOOK Mpu nepenade qaHHbIX. Kopl, mo3Bosstomme o0HapyKUBaTh
U UCTIPABIISATh OLIMOKH, BO3HUKAIOUIUE MPU Mepenade JaHHbIX. PaccTosHue XsoMMuUHra.
Komuposanue ¢ moBroperrem 6utos. Koasr XoMMuHra.

Cucrembl. KoMmoHeHThI cucTteMbl U UX B3aumojierictBue. CucteMHbid 3 exT.
VYmpasienue kak nHGOPMAIMOHHEIH mporiecc. OOpaTHas CBsI3b.

Mogenn u wmognenupoBanue. llens MoaenupoBaHus. COOTBETCTBHE MOJEIU
MOJIETUPYEMOMY OOBEKTY WJIM TMpoleccy, Lenu MojaenupoBanud. Ddopmanuzanus
MPUKJIAIHBIX 3a]1a4.

[IpeacraBienue pe3yibTaTOB MOJEIUPOBAHUS B BHUJE, YAOOHOM ISl BOCIIPUSITHS
yesnoBekoM. ['paduueckoe npeacTaBIeHUE TaHHBIX (CXEMbI, TaOIHIIbI, TpaduKn).

I'padsl. OcHoBHbIE OHATHA. Buasl rpados. Onrcanue rpadoB ¢ MOMOIIbIO MaTPULL
CMEXHOCTH, BECOBBIX MATPHLI, CIUCKOB CMEKHOCTH. PellieHne anropuTMU4ecKux 3aiad,
CBSI3aHHBIX C aHAIM30M TpadoB (IOCTPOCHUE ONTUMAILHOTO MYyTH MEX]Yy BEpIIMHAMHU
rpada, ompeaeNieHHEe KOJUYECTBA  PA3NIMUHBIX IMyTEH  MEXAY BepIIMHAMU
OPUEHTUPOBAHHOTO ALMKINYECKOTro rpada).

HepeBbs. bunapHoe paepeBo. JlepeBbsi moucka. CrocoObl 00xoja jgepesa.
[IpeacraBnenure apupMeTHUECKUX BBIpAKEHUI B BUAE AepeBa. J{UCKpETHbIE UTPBI IBYX
UTPOKOB ¢ nostHOU nHpopmarmeit. [loctpoenue nepesa nepedopa BapuaHTOB, ONTUCAHUE
CTpaTeTuu WUIPbl B TAOIUYHON (opMe. BBIUTPHINTHBIE W MPOUTPHILIIHBIE TTO3HUIIUH.
Briirpeliiiabie cTpaTeruu.

CpenctBa HCKYCCTBEHHOro MHTeiiekTa. (CepBUCHI  MAIIMHHOIO —MEepeBoja
M pacrno3HaBaHusg ycTHOW peun. KorHutuBHble cepBuchl. MneHTudukanms m moucK
n300pakeHuid, pacrno3HaBanue nuil. CamooOydaromnuecsi cuctembl. VIckyccTBeHHBIN
UHTEUIEKT B KOMIBIOTEPHBIX Hrpax. Mcronap30BaHHE METOJOB MCKYCCTBEHHOTO
UHTEJVIEKTa B OO0ydalmmx cucremax. Mcrnoiab30BaHHE METOJI0B HMCKYCCTBEHHOTO
UHTENIEKTa B  poOoTorexHuke. WMurtepuer Bemed. IlepcrieKTHBBI — pa3BUTHS
KOMIIBIOTEPHBIX MHTEIUIEKTYaJbHbIX cucTeM. HellpoHHbIE ceTH.

AJITOPUTMBI ¥ IPOTPAMMHUPOBAHNE

dopMmanuzauus NOHATHSA anroputMa. MammnHa TeHOpUHra Kak yHHUBEpCaJIbHAs
Mozenb BeruncieHuil. Tezuc Yepua—Tsropunra.

OreHKa CII0XKHOCTU BBIYUCIICHHN. Bpemst paboThl 1 00beM HCTIONB3YEeMOM TTaMSTH,
MX 3aBUCHUMOCTbH OT pa3Mepa UCXOHbIX TaHHBIX. OLIEHKa aCHMITOTUYECKON CIIOKHOCTH
QIrOPUTMOB. AJITOPUTMBI TOJIMHOMHUAIBHOU cllokHOCTU. [lepebopHble alropuTMBI.
[Ipumepsl pa3nuyHbIX aJrOPUTMOB PELIEHUS OHOM 3a/1a41, KOTOPbIE UMEIOT Pa3IUYHYIO
CJIO’)KHOCTB.

ITonck MpOCTBIX 4YHCEN B 3aJaHHOM JHANA30HE C MOMOIIBIO AITOPUTMA «PELIETO
Opatochenar.

MHuoropa3psiaHble Lieble Yncia, 3aJa4u JIMHHOW apu(MeTHuKy.
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CrnoBapu (accouuaTHUBHBIE MAacCUBBI, 0TOOpaXkeHus). Xam-Tadauisl. [locTpoenue
aJ1(paBUTHO-4aCTOTHOT'O CJIOBApS [ 33JaHHOTO TEKCTA.

Crexkn. AHanmM3 TPaBWIBHOCTH CKOOOYHOTO  BbIpaKeHUs. Brruncnenue
apu(pMETUUYECKOTO BBIPAXKEHNUS, 3aIIMCAHHOTO B MOCTPUKCHON (hopMme.

Ouepenu. Mcnonp3oBanue ouepean 15l Bp€MEHHOIO XpaHEHUS JaHHbBIX.

AnroputMbl Ha rpadax. IlocTpoeHne MHUHUMaJIBHOIO OCTOBHOIO JiepeBa
B3BEIICHHOTO CBS3HOTO HEOPHUEHTHpPOBaHHOTrO rpada. KommuecTBo pa3nuyuHbIX myTen
MEX/1y BEpIIMHAMHU OPUEHTUPOBAHHOTO AIllMKINUECKOro rpada. Anroputm JleikcTpol.

HepeBbs. Peanuzanus nepeBa C IMOMOIIBIO CCBUIOYHBIX CTPYKTYyp. JlBomuHbIe
(Ounapubie) nepeBbs. IlocTpoeHue nepeBa 1 3aJaHHOrO  apU(PMETHYECKOTrO
BbIpaXeHMs. PeKypcuBHbIE anropuTMbel o0xona jepeBa. Mcmonp3oBaHHME —CTEKa
U odepenu st 00xoja aepena.

JluHaMu4yecKkoe MpOorpaMMHUpPOBAHUE KAK METOJ PELICHHs 3a1ad C COXpPAaHEHUEM
IPOMEKYTOUHBIX PE3YyJIbTaTOB. 33Jayd, peulacMple € MOMOULIBI0 JUHAMUYECKOTO
MPOrpaMMHUPOBAHUS: BBIUMCIECHUE PEKYPCUBHBIX (YHKLMHA, MOJICYET KOJMYECTBA
BAPUAHTOB, 33J1a41 ONTUMHU3ALUY.

[lonsitTue 00 OOBEKTHO-OPUEHTUPOBAHHOM  NIPOrpaMMHUpOBaHUH. (OOBEKTHI
u kjaccel. CBoiicTBa M MeTOJbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIM aHAIM3.
Pa3paboTtka mporpaMm Ha  OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOIO  IMOJXOJA.
WNukancynsuus, HacaeqoBaHUe, MOIUMOpPPHU3M.

Cpensl  ObicTpol  pa3paboTku nporpamm. lIpoektnpoBanue uHTEpdeiica
noJib3oBaTess. Vcrnonab30BaHHE TOTOBBIX YIIPABISEMBIX 3JEMEHTOB JJIA IOCTPOCHHUS
uHTepdeiica.

0O0630p A3bIKOB TporpaMMupoBanus. [loHaTre o mapaaurmax nporpaMMHpPOBAHUSI.

NupopManmoHHBbIE TEXHOJIOIMH

OTanbl KOMITBIOTEPHO-MATEMAaTUYECKOTO MOJICIMPOBAHUs: IMOCTAaHOBKA 3aJlayuH,
pa3paboTka MOJEIN, TECTUPOBAHHE MOJEIHM, KOMIBIOTEPHBIA JKCIIEPUMEHT, aHaJu3
pEe3yJAbTaTOB MOJICIUPOBAHHSL.

JluckpeTu3aius mpu MaTeMaTHUYE€CKOM MOJICIMPOBAHUH HEMTPEPHIBHBIX MPOIIECCOB.
MoaenupoBaHue JIBIDKCHHS. MoaenupoBaHue OMOJIOTHYECKUX CHCTEM.
MareMaTtrudeckue MOJICIM B SKOHOMUKE. BBIUUCIMTEIbHBIC SKCIIEPUMEHTBI C MOJICIISIMH.

O06paboTka pe3yIbTaToB dKCIEpUMEHTAa. MeTo 1 HAaMMEeHBIHNX KBaApaToB. OrieHka
YUCJIOBBIX TAapaMeTPOB MOJEITUPYEMbIX OOBEKTOB W MporieccoB. BoccraHnoBieHue
3aBUCHMOCTEH 10 pe3yJibTaTaM SKCIIEPUMEHTA.

BeposaTtHocTHbIE MOJICJIN. MeTtoabl MomnTte-Kapiio. Umurtanmonnoe
MozenupoBanue. CHCTEMbI MAaCCOBOTO OOCITYKUBAHHSI.

Tabmuunbie (pensimoHHbIC) 0a3bl MaHHBIX. TabmuIa — MpejCcTaBICHUE CBEICHUN
00 omHoTHnHBIX 00BbekTax. Ilome, 3anucek. Kimrou tabmuimel. Pabota ¢ roroBoii 0a3oit
JAHHBIX. 3amojHeHue 0a3bl JAaHHBIX. [loWCK, cOpTHpoBKa W (UIbTpaIUs JaHHBIX.
3anpockl Ha BBIOOPKY MJaHHBIX. 3ampochl C TapaMmMeTpaMmu. BpraucisiemMbie OIS
B 3ampocax.
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MHorotabiuunbie 0a3bl AaHHBIX. TUIBI CBA3el MexAy Tabiumamu. BuenrHuii
kito4. LlemocTHOCTH 6a3bl TaHHBIX. 3aMPOCHl K MHOTOTAaOIUYHBIM 06a3aM JTaHHBIX.

Nnrepner-npunoxenns. [loHsTHE O CEepBEpHOM M KIMEHTCKOW YacTSAX Caura.
TexHOJIOrusl «KIIMEHT — CEPBEP», €€ TOCTOMHCTBA U HeaocTaTkh. OcHOBHI s13bika HTML
u kackagubix Tadmui ctuien (CSS). Cuenapuu Ha s3wike JavaScript. @opMbl Ha BeO-
CTpaHHUIIE.

Pa3menienue Be6-caiiToB. Yciiyra XocTHHra. 3arpyska ¢aiaoB Ha CailT.

BBon wu300pakeHUMH C HWCHONB30BAHUEM PA3JIMYHBIX LU(POBBIX YCTPOMCTB
(undpoBeIX (oToanmapaToB U MHKPOCKOIOB, BHJEOKaMep, CKAaHEPOB M JPYrHX
ycTpoiictB). ['paduueckuit penaktop. Paspemenue. Kanpupomanue. VcnpaneHue
nepcnekTuBbl. [ 'ucrorpamma. Koppekuus ypoBHei, koppekius 1iserta. OdeciBeunBaHme
LBETHBIX U300paxeHuil. Petymb. PaboTa ¢ obmactamu. OUIbTpBHL.

MHuorocnoiiable  n300paxkeHusi. TekcrtoBble cion. Macka cnos. Kanamibl
Coxpanenue BbifeneHHOM obOnactu. [loaroroBka wiutocTpauuii st BeO-CailToOB.
AHUMHUpOBaHHbIE H300paKEHUSI.

Bekropnas  rpaduka. IIpumutuBbel.  VM3MeHeHwe  mopsaka — 3JIEMEHTOB.
BripaBauBanue, pacnpenenenue. [pynmupoBka. Kpussie. ®DopMarsl BEKTOPHBIX
pucyHkoB. Mcnosib3oBanue KOHTYpOB. BeKTopu3aius pacTpoBbIX U300paKEHUN.

[IprHIMIBI TTOCTPOEHUS M PENAKTUPOBAHUSA TPEXMEPHBIX Mozenei. CeTouHbIe
Mozenu. Marepuansl. MoaenpoBaHue ICTOYHMKOB OCBeleHUs. Kamepbl. AU THBHbBIE
texHoJoruu (3D-mpuntepsl). [loHsATHE O BUPTYalbHOM pPEaTbHOCTH W JOMOJHEHHOU
pPEanbHOCTH.
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IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOT'PAMMBI
HO UH®OPMATHUKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yibTaThl OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS
PYKOBOJICTBOBAaTbCS ~ C(POPMHUPOBAHHON  BHYTPEHHEHW  MO3UMUMEH  JIMYHOCTH,
CUCTEMOM ILIEHHOCTHBIX OpHUEHTALlU{, [O3UTUBHBIX BHYTPEHHHUX  YOEKICHMIA,
COOTBETCTBYIOIINX TpaJAULIMOHHBIM LEHHOCTSIM POCCHIICKOTO oOuiecTBa,
pacIIMpeHne XU3HEHHOTO ONBITA M ONBITA JEATEIBHOCTH B IIPOLIECCE PEATM3ALNU
CpEeICTBaMU  y4YyeOHOro IMpeiMEeTa OCHOBHBIX  HallpaBJI€HUNH  BOCHUTATEIbHOU
NEeATEIbHOCTH.

1) rpaskIaHCKOT0 BOCTIMTAHMS:

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TIPaB M OO0S3aHHOCTEH, yBa)KEHHE 3aKOHA
U TIPaBOIOPSIIKA, COONIOIEHHE OCHOBOIOJATAIONIMX HOPM HH(OPMAIIMOHHOTO IpaBa
1 MHGOPMAIIMOHHOM 06€30MacHOCTH;

TOTOBHOCTh  TMPOTHBOCTOATH  HMJCOJOTHH  OKCTpEMH3Ma,  HaIllMOHAIHM3MAa,
KceHO(pOoOMH, IUCKpUMHHAIIMKM 10  CONMAIBHBIM, PEINTHO3HBIM,  PAaCcOBBIM,
HaI[MOHAJIHHBIM IIPU3HAKAM B BUPTYAILHOM IPOCTPAHCTRBE;

2) NaTPUOTHYECKOI0 BOCIIMTAHUS

IIEHHOCTHOEC OTHOIIEHHUE K HCTOPHUYECKOMY HACJCAMIO, JOCTIKEHUsSM Poccun
B HayKe, MCKYCCTBE, TCXHOJIOTHAX, IMIOHUMAaHWE 3HAYCHHS HMH(POPMATUKH KaK HAyKH
B YKM3HU COBPEMEHHOT'O OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSI:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;
CIIOCOOHOCTh  OIICHMBATh CHUTYallUl0 ¥ TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B CETH
UntepHer;

4) 3CTETHYECKOro BOCIIUTAHUS

3CTETHYECKOE OTHOIICHHUE K MHPY, BKIIFOYast 3CTETHKY HAyYHOTO M TEXHHYECKOTO
TBOPYECTBA;

CIIOCOOHOCTH ~ BOCIIPMHUMATH ~ pa3lMYHBIC BHIBI HMCKYCCTBa, B TOM YHCIIE
OCHOBAHHOTO Ha MCIIOJIb30BaHUH HH()OPMAIIHOHHBIX TEXHOJIOTHIA;

5) pu3HUecKoro BOCMUTAHUA:

c(OPMHUPOBAHHOCTH 370POBOT0 W 0e30macHOro o0pas3a KH3HH, OTBETCTBEHHOTO
OTHOIICHHUS K CBOEMY 3/I0POBbIO, B TOM YHCJIC 3a CUET COOJIOJICHHUS TpeOOBaHMIA
0e30MMacHO dJKCIUTyaTalldd  CPEJACTB HMH(POPMAIIMOHHBIX M KOMMYHHUKAIITMOHHBIX
TEXHOJIOTUH;
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6) TPy10BOT0 BOCIIMTAHUS:

TOTOBHOCTh K AKTUBHOM JI€ATEIbHOCTH TEXHOJIOTMYECKOM U  COLMAJIbHOU
HAIpPAaBIEHHOCTH, CIMOCOOHOCTh WHHUIMUPOBATH, IUIAHUPOBATH M CAMOCTOSTEIHHO
BBINOJIHATH TaKyIO JESATEIbHOCTD;

uHTEpec K  cpepaMm  NpodeCCHOHATBHOW  ACSITENBHOCTH,  CBSI3aHHBIM
¢ uH(OPMATUKON, MPOrPaMMUPOBAHMEM U HWH(GOPMALMOHHBIMA TEXHOJIOTUSIMHU,
OCHOBAaHHBIMM Ha JOCTWKEHHUSX HAyKu HH(POPMATUKM U HAYYHO-TEXHHUYECKOIO
mporpecca, yMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOpP Oyaymiedt mpodeccun
U peajn30BbIBATh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTB M CITOCOOHOCTh K 00Opa30BaHUIO U CAMOOOPa30BaHUIO HA MPOTSKEHUU
BCEM KU3HU,

7) 3KOJIOTHYECKOT0 BOCTIHTAHUS:
OCO3HaHME II100aTBHOT0 XapaKkTepa IKOJOTHYECKUX MPOOJIEM U ITyTEH X PEIICHNUS,
B TOM YHCJIE C YYETOM BO3MOXKHOCTEN MH(OPMAIMIOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSl HAyKH, JOCTIKEHUSM HAYYHO-TEXHUYECKOTO IMpOorpecca M OOIIeCTBEHHOU
MIPaKTHUKH, 32 CYET TMMOHUMAaHUS POJIM MH(POPMAITMOHHBIX PECYpPCOB, HHHOOPMAITMOHHBIX
IIPOLIECCOB M MH(DOPMAIMOHHBIX TEXHOJIOTUM B YCIOBHUSAX HU(PPOBON TpaHCchOpMaIuu
MHOTHX c(hep >KHU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HaHWE IIEHHOCTH HAy4YHOW JI€ITEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO IEATESIbHOCTh HHIUBUAYAIBHO U B TPYIIIIC.

B mporecce MOCTMKEHHMS JMYHOCTHBIX PE3YIbTATOB OCBOCHHS IPOTPAMMBI
no WHPOPMATUKE Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA WHTEIICKT,
MPEANOJIararoIui cOpMUPOBAHHOCTD:

CaMOpETYJIMPOBAHUS, BKIIOYAIOIIETO CAaMOKOHTPOIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEACHHE, CIIOCOOHOCTD aalTHPOBATHC K AMOITMOHAIEHBIM
W3MEHEHUSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTUBAIMM, BKJIIOYAIONMIEH CTpPEMJICHHE K JOCTIDKCHHUIO IIeNU
U yCrexy, ONTHMH3M, HWHHUIIMATHBHOCTh, YMEHHE JICHCTBOBATh, HMCXOAS W3 CBOUX
BO3MOKHOCTEH;

OMIIATHUH, BKJIIOYAIONMIEH CIOCOOHOCTh TOHMMAaTh SMOIIMOHAIBHOE COCTOSHHC
IPYTUX, VYUTBIBATH €r0 TIPH OCYIICCTBICHMM KOMMYHHUKAIIMHM, CIIOCOOHOCTH
K COYYBCTBUIO U COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAaWBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare uzyuenus nHGOpPMATUKHU HA YPOBHE CPEAHETO OOIIero oOpa3oBaHMUsI
y oOyy4aromerocst OyayT cOpMHPOBaHBI METANPEAMETHBIE PE3yJbTaThl, OTPAKCHHBIC
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B YHHUBCPCAJIbHBIX y‘I€6HBIX ,Z[CP'ICTBH}IX, d UMCHHO — ITO3HABATCJIbHBIC YHHUBCPCAJIBLHBIC
qu6HBIe ,HeﬁCTBHH, KOMMYHHUKATUBHBIC  YHHUBCPCAJIbHBIC yLI€6HI>Ie I[CﬁCTBHH,
PETYILITUBHBIC YHUBCPCAJIBHBIC qu6HBIC I[CﬁCTBH)I, COBMCCTHaiA ACATCIbHOCTD.

ITo3HaBaTeIbHbIE YHUBEPCAJIbHbIE YUeOHbIe NeiiCTBHUS
Ba3oBble Jornueckue 1eMcTBUSA:

CaMOCTOSTEIILHO ()OPMYITHPOBATh U aKTYaJM3UPOBATH MPOOIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHBIM NPU3HAK WJIA OCHOBaHUA Uil CpPaBHEHMS,
KJ1accupukanuu u 0000IICHHUS;

OIPENICIIATH LEJIH JCITEIIbHOCTH, 3aaBaTh ITAPAMETPBI U KPUTEPUHU UX TOCTUKCHUS,

BBISIBIIATh 3aKOHOMEPHOCTH U MPOTUBOPEYMS B pACCMATPUBAEMBIX SIBIICHUSIX

paspabaThiBaTh IUIAH peHIeHHUs NPOOJIEMbI C yYEeTOM aHaIM3a HMEIOITUXCS
MaTEPHUAIBHBIX U HEMATEpHUAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JECATEIBHOCTH, OICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH TTOCJIEACTBUMN AEATEIbHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATh PA0OTy B YCIOBHUSAX PEaIbHOI0, BUPTYaTbHOTO
1 KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEaTUBHOE MBIIIUICHUE MPU PEIICHUHN KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciienoBaTeIbCKue 1eiCTBUA:

BJQJICTh HaBbIKAMU YYEOHO-HCCIIEAOBATENLCKOW M TMPOEKTHOW JEeSTEIbHOCTH,
HaBBIKAMM Pa3pelIeHus] TPo0sieM, CHOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOAOB PELICHUS] MPAKTUYECKHX 3a/lad, NPUMEHEHUIO Pa3IMYHbIX METOJ/IOB
MO3HAHWS,

OCYILIECTBIISITh PA3JIUYHBIE BUBI JEATEIIBHOCTH 10 TOJIYYEHUIO HOBOTO 3HAHUS, €T0
MHTEpHpETALNH, TPEOOPa30BAHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTyaIUsX,
B TOM YHCJIC TIPU CO3/IaHUU YI€OHBIX U COIUATBHBIX TIPOEKTOB;

dbopMHpOBaTh HAYYHBIA THUM MBIIUICHUS, BJIAJIETh HAYYHOUW TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTb U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]a4H B 00pa30BaTEIbHON €SI TEIbHOCTH
Y KU3HEHHBIX CUTYAIUsX;

BBISBJISITh IPUUMHHO-CIIEJICTBEHHBIE CBSI3U M aKTyaJu3UpOBaTh 3a7avy, BbIIBUTaTh
TUIIOTE3Y €€ PEILICHUs], HAXOIUTh apTyMEHTHI JIJIs I0Ka3aTeJIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHaJM3UPOBaTh TMOJYUYCHHBIE B XOJE PEIICHUS 3aJa4d PEe3yIbTaThl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh HU3MEHEHUE B HOBBIX YCIIOBHSIX;

J1aBaTh OLICHKY HOBBIM CUTYAaI[UsIM, OLICHUBATh MPUOOPETEHHBIN OTIbIT;

OCYUIECTBJISATH 1I€JICHANPABIICHHBIN MOKCK MepeHoca CPEACTB U CIIOCOO0B ACHCTBUS
B PO ECCUOHAIIBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHUS B TIO3HABATEIBHYI0 U TPAKTUYECKYID O00JIacTH
KU3ZHEIEATEIIbHOCTH;
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YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IaCTEH;
BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTh OPUTMHAJIBHBIC ITOAX0/IbI U PEILICHHUS, CTABUTD
poOJIEMBI U 3a/1a4H, TOIYCKAIOIINE aJIbTEPHATUBHBIE PELICHUS.

Pab6ora ¢ unopmanmeii:

BJIaJIETh HaBbIKAMHM TOJY4YeHUs] WH(OpMAIMM W3 MCTOYHMKOB Pa3HBIX THIIOB,
CaMOCTOSTEIILHO OCYIIECTBIISATh MOWCK, aHAJIW3, CUCTEMATHU3AINI0 U HHTEPIPETAITUIO
uH(pOpMaIK pa3IuIHBIX BUAOB U (OPM MPEICTaBICHNUS,

Co3/7aBaTh TEKCTHI B PA3MYHBIX (hopMaTax C y4eTOM HazHa4deHUs WHGOPMAIHH
U 1IEJICBOM ay TUTOPHH, BEIOUpAsk ONTUMATIBHYO (POpMY MpeICTABICHUS U BU3YAITH3AIINH;

OIICHUBATh JIOCTOBEPHOCTh, JICTUTUMHOCTH HMH(GOpPMAIIMH, €€ COOTBETCTBHE
IIPaBOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

HCITOJTh30BaTh CPEICTBA MH(MOPMAITMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHUN
B pCHICHUW KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPTaHHM3AIMOHHBIX  3a/Jad
c coOmoaeHueM TpeOOBaHMK HSProOHOMHUKH, TEXHHKH O€30MacHOCTH, THTHUEHBI,
pecypcocOepeKeHrs, TPaBOBbIX W OTUYECKUX HOPM, HOPM HWHGOPMAITMOHHON
0e30MacHOCTH;

BIIQJICTh HABBIKAMM PACIIO3HABAHUS W 3alUTHl WH(POpMaIuu, WHOOPMAITMOHHON
0€30IIaCHOCTH JTUYHOCTH.

KomMMmyHuKkaTUBHBIC YHUBEpPCAJbHbIC y4eOHbIe eiCTBUS
Oomenue:

OCYILECTBJIATh KOMMYHHUKAIIUU BO BCEX C(hepax KU3HHU;

pacrio3HaBaThb HeBepOaJbHbIE CpeACTBa  OOIICHUS, [OHMMATh 3HAYEHUE
COLMAJIbHBIX 3HAKOB, PAclO3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CUTYAIlUl U CMATYaTh
KOH(DITUKTHI;

BJIQJIETH pa3IMYHBIMU cnocodamu oO01IeHUSA u B3aUMOJICUCTBHUS,
apryMEHTHPOBAHHO BECTH JTUAJIOT, YMETh CMATYaTh KOH(MIUKTHBIE CUTYaIUH;

pa3BEpHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SA3bIKOBBIX
CPEICTB.

CoBMmecTHas HACATCJIBbHOCTD:

NOHUMATh U UCTOJIB30BaTh MPEUMYIIIECTBA KOMaHIHOW U MHANBUAYATbHON PaOOTHI;

BBIOMPATH TEMATUKY U METO/Ibl COBMECTHBIX JIEUCTBUI C y4eTOM OOIIUX HHTEPECOB
Y BO3MOYKHOCTEW Ka)J0r0 4JIeHA KOJUIEKTUBA;

IIPUHAMATH LIEJIM COBMECTHOMU IEATENIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JNENCTBUA 110 UX TOCTHKEHUIO: COCTABIIATH IUIAH AEMCTBUM, PACTIPEAEIIATH POJIUA C yUETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJa M Ka)JOr0 y4aCTHMKAa KOMAHIbl B OOLIMIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

peyiaraTtb  HOBBIE IIPOEKTHI, OLIEHUBAThb MACU C IIO3ULUU HOBU3HHBI,
OPUI'MHAJIBHOCTH, IIPAKTUYECKOU 3HAYUMOCTH;
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OCYHCCTBIIATL ITIO3UTHUBHOC CTPATCTUYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTYaAlHAX,
IMPOABJIATH TBOPUYCCTBO U B006pa)KCHI/Ie, OBITh HMHHUIIUAaTUBHBIM.

PerynsiTuBHble YHUBEpPCAJbHbIE Y4eOHbIC JEeHCTBUA
Camoopranmsamnus:

CaMOCTOSITEIBHO ~ OCYLIECTBJISITh MO3HABATEIIBHYIO JIESITEIBHOCTh, BBISBISATH
npoOJjieMbl, CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIE 3aJa4ud B 00pa3oBaTeIbHOU
JESATEIbHOCTH U )KU3HEHHBIX CUTYAIUSX;

CaMOCTOSITEJTbHO COCTaBIIATh IUIAH PEMICHUS MPOOJEMBbI ¢ YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUI;

JlaBaTh OLICHKY HOBBIM CUTYyallUsM;

pacuupsATh paMKH y4eOHOT0 ITpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHM;

JenaTh OCO3HAHHBINM BBIOOp, apryMEHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTh
3a PEUICHHUE;

OIICHUBATh MPUOOPETEHHBIH OIIBIT;

CIocoOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO IITUPOKON APYIULIMU B Pa3HBIX
00JacTsAX 3HAHUM, IOCTOSHHO IMOBBINIATH CBOW 0OpA30BATENBHBIA M KYJIbTYpPHBII
YPOBEHbD.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsiIM, BHOCUTH KOPPEKTHBBI B JEATENBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJa/IeTh HaBbIKAMM IO3HABATEIbHOM pe(dIeKCUU KaK OCO3HaHHUs COBEpLIAeMbIX
JNEUCTBUN U MBICIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOJb30BaTh
npueMsbl pedaeKCHH ISl OLIEHKU CUTYalluH, BHIOOpa BEPHOTO PELIECHUS;

OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX IIPH aHAJIU3€E PE3YIIBTATOB AEATEIBHOCTH.

IpunsaTHs ceds U APyrux:
OpUHUMATh ce0s, TOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;
IPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX ITPU aHAIN3€E PE3YJIbTAaTOB IEATEIbHOCTH;
MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIINOKY;
pa3BUBATh CIOCOOHOCTH MOHMMATh MUP C MO3UIIMH JPYTroro YeJIoBeKa.

INPEAMETHBIE PE3YJIBTATBI

B npouecce nzydenust Kkypca nHpopmatuku yriyonseHHoro ypoHs B 10 kiacce
oOy4aroImuMucs 0yIyT JOCTUTHYTHI CJICAYIONIUE TPEAMETHbIE PEe3YIbTaThI:

BJIaJICHHE TIPEACTABICHUAMU O POJIU MH(POPMAIIMU U CBSA3aHHBIX C HEW MPOLIECCOB
B MpPHUPOJE, TEXHUKE U OOIIECTBE, MOHATHAMHU «UH(MOpMALUA», «UH(OPMALUOHHBIN
MPOLIECCY,  «CUCTEMA»,  «KOMIIOHEHTHI  CHUCTEMBI»,  «CHUCTEMHBIH  3PQeKTy,
«UH(pOPMALIMOHHAS CUCTEMAY, CUCTEMA YIIPABICHUAY;

BJIaJICHHE METO/IaMH Norcka uHdopMaiuu B ceTu MIHTepHeT, yMeHUuEe KPUTHUYECKH
OLIEHUBATh NH(OPMAIIHIO, TOTYYSHHYIO U3 ceTu MHTepHeT;
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YMEHHE XapaKTepU30BaTh OOJIBIINE JTaHHBIE, IPUBOJIUTH IPUMEPBl HCTOUHUKOB MX
MOJIy4YEHHUSI U HaIPaBJICHUS MHCIIOJIb30BAHMS, YMEHHUE KIAaCCH(PHUIMPOBATH OCHOBHBIC
3aJlauM aHajJu3a JaHHbIX (IPOTHO3UPOBAHUE, KIacCU(UKAIM, KIacTepU3alus, aHaIu3
OTKJIOHEHMI), TOHUMATh IOCIIEOBATEILHOCTh PEILECHUS 334 aHalu3a JaHHbIX: cOop
MEePBUYHBIX JTAHHBIX, OYMCTKA U OIEHKA KauecTBa JAaHHBIX, BEIOOP /WM MOCTPOCHHE
MOJIENH, TIpeoOpa3soBaHME JAHHBIX, BU3yaJlM3allUs JIaHHBIX, HWHTEpIIpeTalus
pE3yJIbTaTOB;

MOHMMAaHUE OCHOBHBIX TPUHIMIIOB YCTPOWCTBA U  (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHLUN pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHI;

BJIaJICHUE HAaBBIKAMU Pa0OTHI C ONEPAMOHHBIMH CUCTEMAaMU, OCHOBHBIMU BUJIAMHU
OpOrpaMMHOr0 oOecnedeHus Jjs pelleHus Y4eOHbIX 3aJad [0 BbIOpaHHOU
CHelUaIN3aLNN;

HaJM4Ke MPEACTABICHUI O KOMIIBIOTEPHBIX CETSIX U UX POJIU B COBPEMEHHOM MUPE,
0 0a30BbIX MNPHUHIMIAX OPTraHU3ALMH M (PYHKIUMOHUPOBAHHS KOMIIBIOTEPHBIX CETEH,
00 00IIKX MPUHLIMIAX Pa3pabOTKH U (PYHKIITMOHUPOBAHUSA UHTEPHET-TTPUIIOKEHU;

NOHMMaHuEe yrpo3 UHPOPMAIMOHHOM O€30MACHOCTH, MCIIOIb30BAHHE METOOB
U CpEeACTB TMPOTUBOACHCTBHUS HJTUM Yrpo3am, COOJIOJEHUE Mep Oe30MacHOCTH,
OPENOTBPAIIAONIMX  HE3aKOHHOE  pacIpOCTPAaHEHUE  MEPCOHAIBHBIX  JIaHHBIX,
coOmo/ieHne TpeOOBaHMM TEXHUKM OE€30MaCHOCTM W TUTHMEHBl TMpu  padote
C KOMIIPIOTEpaMHU U JIPYTUMHU KOMIIOHEHTAMU IIM(PPOBOTO OKPYXKEHUS, MOHHUMAHUE
IPABOBbIX OCHOB HCIIOJb30BaHUS KOMIBIOTEPHBIX Mporpamm, 0a3 JaHHBIX U PadOThI
B ceTu MHTepHeT;

NOHMMAaHHWE OCHOBHBIX MPHUHLMIIOB  JUCKPETH3alMM  PA3IMYHBIX  BHJIOB
uH(pOopMaUU, yMEHUE ONPEesITh HH(HOPMAIMOHHBIA 00bEM TEKCTOBBIX, IpapUUeCcKuX
Y 3BYKOBBIX JAaHHBIX MPH 33JaHHBIX MapameTpax JUCKPETU3ALMH, YMEHUE ONPEIEIATh
CPEIHIOI0 CKOPOCTh NE€pENayd JaHHBIX, OLICHUBAaTh W3MEHEHHE BPEMEHH IIE€peaadn
IpY U3MEHEHUU MH(POPMAITMOHHOTO 00beMa TaHHBIX U XapaKTEPUCTUK KaHalla CBSI3U;

YMEHUE UCIOJIb30BaTh IIPU PEIICHNH 3a/1a4 CBOMCTBA IMO3UIIMOHHOM 3alMCH YHCET,
aIropuT™Ma MOCTPOCHUS 3alMCH YUCia B IO3UIIMOHHOM CUCTEME CUUCIIEHUS C 3aIaHHBIM
OCHOBAaHMEM U IIOCTPOEHHUS YHCIA IO CTPOKE, COJAEpKallled 3amuch 3TOT0 YHUCIa
B INO3WLHOHHON CHCTEME CYHMCIIEHMS C 3a/JlaHHBIM OCHOBAaHHMEM, YMEHHUE BBINOJIHATH
apu(pMeTHYECKUEe ONEPALMH B MO3UIIMOHHBIX CHCTEMaX CUUCIICHHUS;

YMEHHE BBINOIHITH MpeoOpa3oBaHus JOTMUECKUX BBIPAKEHUH, UCTIOJIb3Ys 3aKOHBI
anreOpbl JIOTMKH, YMEHHE CTPOUTHh JIOTUYECKOE BBIPAKEHHE B JAU3BIOHKTHBHOMN
U KOHBIOHKTHUBHOM HOpMaibHBIX (opMax MO 3aJaHHOW TaOiMile HMCTUHHOCTH,
MCCIIEN0BaTh 00JaCTh HCTUHHOCTH BBICKA3bIBAHMSI, COJEPKAILErO IEPEMEHHBIE, PEIIATh
HECJIOXKHBIE JIOTUYECKUE YPAaBHEHUS U CUCTEMBl YPaBHEHU;

IOHMMaHue 0a30BbIX AJITOPUTMOB 0OPAOOTKH YMCIOBOM U TEKCTOBOM MH(pOpMaLIUU
(3amuch yKcel B MO3ULMOHHON CHCTEME CUHMCIICHHS, HAXOXKAEHUE BCEX MPOCTHIX YHCET
B 3a/IaHHOM JMara3oHe, 00paboTKa MHOIOPa3psIHBIX LEJIbIX YNCENT, aHAIU3 CUMBOJIBHBIX

20



denepanbhas padouas nporpamma | MadopmaTrka. 10-11 kmaccel (yriyOJeHHBIH YpOBEHb)

CTPOK U APYTHUX), aJITOPUTMOB IIOMCKA U COPTUPOBKHU, YMEHUE OIPENENATh CIIOKHOCTh
M3y4aeMbIX B Kypce Oa30BBIX alNrOpUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MAacCHBa,
COPTHPOBKA MAacCHBa, NepeOOpHbIE AITOPUTMBI, JABOWYHBIM MOWUCK) M IPHUBOAUTH
HIpUMEPbI HECKOJIBKUX aJTOPUTMOB Pa3HOM CIIOKHOCTH JIJIsl pEIICHUs OHOM 3a/1a4H;

BJIaJICHIE YHUBEPCATBHBIM SI3bIKOM ITPOTPaMMHPOBaHUs BbICOKOTO ypoBHs (Python,
Java, C++, C#), npeacraBineHusIMU O 0a30BbIX THUIAX JaHHBIX U CTPYKTypax JaHHBIX,
YMEHHE HCIOJIb30BaTh OCHOBHBIC YNPABJISIONINE KOHCTPYKIUH, YMEHHE OCYIIECTBIATD
aHaU3 NPEVIOKEHHOW MNpPOTpaMMBbl: OIPENENATh Pe3ylbTaThl PabOThl MPOTPAMMBI
Opy 33JaHHBIX KMCXOMHBIX JAHHBIX, OINpPENeNATh, NMPU KAKUX HCXOAHBIX JaHHBIX
BO3MOXXHO TOJYYCHHE YKA3aHHBIX pPE3yJbTAaTOB, BBIABIATH JaHHBIC, KOTOPHIE MOTYT
npuBecTd K omubOke B paboTe nporpamMMmsel, (QOpPMYyJIUPOBaTh MPEAJIOKEHUS
0 YJIYYIIEHUIO TPOrPaMMHOTO KOJIa;

YMEHHE CO3/1aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI M IEMOHCTPAIIMOHHBIE
MaTepuaibl ¢ UCIOIH30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEICTB
1 00JJaYHBIX CEPBHCOB;

YMEHHE HCIIOJIb30BAaTh JJICKTPOHHBIC TAOMWIBI JUIS AaHaln3a, MPEICTaBICHUS
U 00pabOTKM JaHHBIX (BKJIOYas BBIYHUCICHHE CYMMBbI, CPEJHET0 apu(METHUYECKOro,
HauOOJIBIIIET0 ¥ HAMMEHBIIETO 3HAYCHUM, PEIICHIE YPaBHEHUN, BHIOOP ONTUMAIBLHOTO
pelIeHus, Toa00p JMHUYU TPEHIa, PEeIICHUE 3a1a4 IPOTHO3UPOBAHHS).

B npouecce n3yuenus kypca MHPOpMATUKH yriyOjieHHOro ypoBHs B 11 kiacce
oOyyaromuMucs 0yIyT JOCTUTHYTHI CJIEAYIOLIUE TPEAMETHbIE PE3YIIbTaThI:

YMEHHE CTPOUTh HEPAaBHOMEpPHBIE  KOJIbI, JIOMYCKAIOMIME  OJHO3HAYHOE
JEKOJMPOBaHUE COOOIIeHU (MpeUKCHBIE KOJIbI), UCIOIb30BaTh MPOCTEHIIINE KOJIBbI,
KOTOpBIE TIO3BOJISIOT OOHAPYKMBATh M UCHPABIATH OMIMOKM TpU Tepeaade JaHHbBIX,
CTPOUTH KOJl, OOECHEYMBAIOIINNA HAUMEHBIIYI0 BO3MOXHYIO CpPEIHIOI JUJTHHY
COOOILIEHUS TIPU U3BECTHOM YAaCTOTE CUMBOJIOB, MOSACHATh MPUHUIUIIBI pa0OTHI MPOCTHIX
QJIITOPUTMOB C)KaTHS TaHHBIX;

YMEHHE pelliaTh AITOPUTMHUUECKHE 33]]a41, CBSI3aHHbIE C aHAJIM30M rpadoB (3a1aun
MOCTPOCHHUS ONTUMAIBHOTO IyTH MEX]y BepIIMHAMU rpada, onpeaeneHus KoJIndecTBa
pa3IMYHBIX MyTEH MEXAYy BEpIIMHAMH OPUEHTUPOBAHHOTO aIlMKIWYEecKoro rpada),
YMEHHE UCIO0JIb30BaTh IEPEBbS NPU aHAIIN3E U MOCTPOSHUH KOJOB U JIJISl IPEACTABICHUS
apu(MeTUYECKUX BBIPAXEHHUH, TPU PEIICHUH 3a7ad TMOWCKAa M COPTUPOBKH, YMEHHE
CTPOUTH NIEPEBO WIPHI 10 3aJlaHHOMY aJIrOpUTMy, pa3pabdaTeiBaTh U OOOCHOBBIBATH
BBIUTPBILIHYIO CTPATETUIO UTPHI;

yYMEHHE pa3padaThiBaTh U PEATU30BHIBATH B BUE NIPOrpaMM 0a30BbIC aITOPUTMEI,
YMEHHE UCIIOJIb30BaTh B IPOrPaMMaXx JaHHbIE PA3IMYHBIX TUIIOB C YU€TOM OTpaHUYCHUN
Ha JMana3oH MX BO3MOXHBIX 3HAUYEHUW, TPUMEHSATH MPHU PEUICHUU 3aad CTPYKTYpPbI
JAHHBIX (CIIHUCKH, CIOBAPH, CTEKH, OUEPEH, JEPEBHS), UCIOIB30BATh OA30BbIE ONEPALIUU
CO CTPYKTypaMHu JaHHBIX, IPUMEHATH CTaHJAPTHbIE U COOCTBEHHBIE MOAMPOTPAMMEI
1U1s1 00paOOTKH YUCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK, UCIIOJIb30BaTh ITPHU pa3padboTKe
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nporpaMm  OMOJIMOTEKM TOANPOTpaMM, 3HATh (PYHKIHMOHAIbHBIE BO3MOXKHOCTU
MHCTPYMEHTAJIBHBIX CPEACTB Cpeabl pPa3padOTKH, YMEHHUE HCIOJIb30BaTh CPEACTBa
OTJIAJIKU TIPOrpaMM B Cpefe MNpOorpaMMUPOBAHUS, YMEHHE JOKYMEHTHPOBATH
IpPOrpaMMBbl;

yYMEHHE CO3/1aBaTh BEO-CTPAHULIBI;

BJIaJICHUE OCHOBHBIMH CBEJCHUSMH O 0a3axX JaHHBIX, UX CTPYKTYpE, CPEICTBax
CO37aHusl U pabOThl C HUMHU, YMEHHUE UCIIOJIb30BaTh TAOJIMYHbIE (PENSILIMOHHBIE) Oa3bl
JTAHHBIX (COCTABIIATH 3alpochl B 0a3ax MaHHBIX, BHITIOJHATH COPTHUPOBKY U TIOHWCK
3anuceil B 0a3e JaHHBIX, HAMOJHATH pa3padOTaHHYI0 0a3y JaHHBIX) M CIPABOYHbBIC
CUCTEMBI;

YMEHHE HCIO0JIb30BaTh KOMIBIOTEPHO-MAaTEMAaTUUECKUE MOJEIM JJid aHalii3a
00BEKTOB M MPOIIECCOB: (POPMYIHMPOBATH I1€Jb MOJEIUPOBAHUS, BBIMOJIHATH AHAIHU3
pe3yJbTaTOB, MOJYYEHHBIX B XOJI€ MOJICTUPOBAHUS, OLICHUBATH COOTBETCTBUE MOJEIHU
MOJIETTUPYEMOMY OOBEKTY HIIA TMPOIIECCY, MPEICTaBIATh PE3yIbTaThl MOACIUPOBAHUS
B HarJsiTHOM BHUJIE;

yYMEHHUE OpraHU30BbIBATH JUYHOE  MH(OpPMAIIMOHHOE MIPOCTPAHCTBO
C HCIOJb30BAHUEM PA3IMYHBIX CPEACTB IUMPOBBIX TEXHOJOTHH, MOHUMaHUE
BO3MOXXHOCTEH  ITU(MPOBBIX  CEPBUCOB  T'OCYJIAPCTBEHHBIX  YCIYr, IU(PPOBBIX
o0pa3oBaTeNbHBIX CEPBUCOB,;

MOHMMAaHUE OCHOBHBIX NPHUHIIMIIOB pPabOThl, BO3MOXXHOCTEH W OrpaHUYCHUS
MIPUMEHEHHUS TEXHOJIOTHI NCKYCCTBEHHOTO MHTEIIJIEKTA B PA3JIMUHBIX 001aCTsIX, HATMYUE
NPEICTAaBICHUN O KpYyre pelraeMbIx 3ajJad MalIMHHOTO Oo0yudeHus (pacrmo3HaBaHUs,
KJIacCU(UKAIUM W TPOTHOZUPOBAHMS) HAIMYUE TMPEACTABICHUM 00 HCMOJb30BAHUU
MH(POPMAITMOHHBIX TEXHOJIOTHUN B pa3IMYHBIX TPOPECCUOHANIBHBIX chepax.
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10 KJIACC
HaumenoBanue
No KomuuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3lesioB U TEM [IporpamMmmHoe coniepxanue
1/ 4acoB oOy4aromuxcs

y4e0HOTO MpeaMeTa

Paznea 1. lIndpoBasi rpaMoOTHOCTH

11

Kommbrorep —
YHHBEPCAILHOE
YCTPOMCTBO 00pabOTKH
JTAHHBIX

6

TpeboBaHUs TEXHUKU OE30MACHOCTH U
TUTUEHBI PU pabOTe C KOMIbIOTEpaMU
U JPYTUMHU KOMIIOHEHTaMH IIU(POBOTO
OKPY>KEHUSI.

[TpuHIMTIBI paOOTHI KOMITBIOTEPOB

1 KOMITBIOTEPHBIX CUCTEM. APXUTEKTYpa
¢don Heitmana. ABTomMaTu4eckoe
BBITIOJTHEHHE MTPOTPAMMBI POLECCOPOM.
OnepaTtuBHas1, NOCTOSHHAS

U I0JTOBpeMeHHas namsith. OOMeH
JTAHHBIMH C TIOMOILBIO IIIVH.
KoHTposuiepbl BHEITHUX YCTPOUCTB.
[IpssMO¥ OCTYIT K TAMSITH.

OcCHOBHbBIE TEHAEHIIUU PA3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH.
[TapannenbHbIe BEIYUCIICHUS.

AHaJIM3UPOBATH YCIOBUS
VCIIOJIb30BaHUsl KOMIIBIOTEPA U IPYTUX
JOCTYIHBIX KOMIIOHEHTOB IU(POBOTO
OKPYKEHHUS C TOUKH 3pEHHS TPEOOBAHMIA
TEXHUKH 0€30MaCHOCTU U TUTHEHBI.
OnuceIBaTh COCTaBHBIE YACTH

Y IPUHLMIBI PaOOTHl KOMIIBIOTEPOB,
MOOUJIBHBIX YCTPONUCTB, KOMIIBIOTEPHBIX
CUCTEM.

XapakTepu3oBaTh KOMIBIOTEPHI PA3HBIX
MTOKOJICHU.

Uckats B cetn UHTEpHET HHPOPMAIIHIO
00 OTEYECTBEHHBIX CIIELUATUCTAX,
BHECIIMX BKJIAJ B Pa3BUTHE
BBIYMCIIUTEIIbHOM TEXHUKH.

[IpuBOAUTH IPUMEPBHI,

L Rypcueozvt B COACPIKAHNU TCMATUYCCKOI'O IMJIaHMPOBAHUA BBIACIACTCA MaTCpHrall, KOTOpLIﬁ HE SBIISIETCS 00s3aTEIbHBIM IpU U3YUYCHUU U HE BXOAUT B COACPIKAHUC HpOMC)KyTO‘-IHOI\/'I i
HTOrOBOM aTTeCTalluu MO0 NpeaAMETY.
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MHoTOoIpoIeccCOpHbIC CHCTEMBI.
CyniepkomnbloTepsl. PacnipeneneHnbie
BBIYHCIIUTEIILHBIC CHCTEMBI M 00pab0oTKa
OOJIBIINX JaHHBIX. MOOUIBHBIE

U (QPOBBIC YCTPOMCTBA M KX POJIb

B KOMMYHUKAIUIX. BcTpoeHHbIe
KOMITBIOTEPBl. MUKPOKOHTPOJIIIEPHI.
Po6oTn3mpoBaHHbIE TPOU3BOICTBA

NOATBEPKAAIOIIME TEHACHIUN PA3BUTHUS
BBIYHMCIIUTEIbHON TEXHUKHU.

[TosiICHATB CYIIHOCTB MapaIebHbIX
BbluKciaeHUN. [TpuBoauTh puMepbI
3aJ1a4, ISl PeIeHNs KOTOPBIX
IPUMEHSIFOTCS CYIIEPKOMIIBIOTEPHBIE
TE€XHOJIOTUU WUJIU TEXHOJIOTUU
pacnpeiesIeHHbIX BBIYMCICHHM.
XapakTepu3oBaTh pOOOTU3HPOBAHHbBIE
IPOM3BOCTBA, MOOUJIbHBIE LIU(POBHIE
YCTPOMCTBA U UX POJIb B KOMMYHHKALASAX

1.2

[IporpammHuoe
obecrieueHue

[IporpammHoe obecrieueHue
KOMITBIOTEPOB U KOMITBIOTEPHBIX
cucteM. Buapl mporpaMmMHOToO
oOecreyeHus: U uX Ha3HaAYeHHeE.
Oco0eHHOCTH TTPOTrPAMMHOTO
oOecrieueHus MOOMJIbHBIX YCTPONCTB.
[TapauenbHOE MPOrpaMMUPOBAHUE.
CucreMHO€ MporpaMMHOE 00ecriedeHue.
OnepalMoOHHbIE CUCTEMBI. Y TUITUTHI.
HpaitBepsl ycTpoucTB. MHCTAILTSIINAS

U JCMHCTAIISALUS IPOTPAMMHOTO
o0ecreyeHusl.

daiisioBble cucTteMsl. [IpuHIHIBL
pa3MenieHust 1 UMEHOBaHUSA (ailioB

B 1oaTroBpeMeHHol mamsatu. [1labmonbt
JUTSL OTIMCAHUS TPYIII (ailyioB.

PaboTath ¢ rpaduueckum unrepdeiicom
onepaunoHHo# cuctemsl (OC),
CTaHIaPTHBIMU U CITYKEOHBIMU
NIPHUIIOKEHUSAMU, (PaIOBBIMH
MEHEeKepaMH.

COOTHOCHUTDH BUJIBI JIUIIEH3U I

Ha HUCI0JIb30BaHUE MPOTPAMMHOI0
oOecreueHus U mopsJIoK €ro
WCTIONIb30BaHUS ¥ PACIIPOCTPAHCHUS.
[TpuBOIUTE IPUMEPHI POTIPUETAPHOTO
¥ CBOOOJHOTO TPOTPaMMHOTO
obecrieueHus, MpeTHa3HAYCHHOTO

JUTSL PEIICHUST OJTHUX U TEX XKE 3a1ad.
HazbiBaTh OCHOBHBIE PaBOHAPYIICHHUS,
UMEIOIINE MECTO B 00JIaCTH
UCIIOJIb30BaHUs IPOTPaMMHOTO
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3akoHOIaTEILCTBO Poccuiickoi
®depneparuu B 00J1aCTH TPOTPAMMHOTO
oOecrnieuenus. JInuieHanupoBanue
MPOTPaMMHOTr0 o0ecreueHust

u 1 poBbIX pecypcos. [IponmpuerapHoe
U CBOOOTHOE MPOrPaMMHOE
obecneuenue. Kommepueckoe

1 HEKOMMEPYECKOE UCITOIb30BAHUE
MPOTPaMMHOTr0 o0ecTieueHUst

U IIU(POBBIX PECYPCOB.
OTBETCTBEHHOCTD, yCTaHABIMBAaEMAasI
3aKOHOJIaTeNbCTBOM Poccuiickon
depnepaluy 3a HEMPaBOMEPHOE
MCIIOJIb30BaHUE MTPOTPAMMHOTO
oOecrieueHus U IUPPOBHIX PECYPCOB

00ecCIIeueHHs, 1 OTBETCTBEHHOCTD
3a HUX, MPETYCMOTPEHHYIO
3aKOHOAaTEeILCTBOM PD.
Hpakmuueckue pabomor*:

1. Uncmannayus u oeuncmanisyus
npocpamm

1.3. | KommeroTepHbie ceTH

[TpUHIUTIBI HOCTPOCHUS U amlllapaTHbIC
KOMIOHEHTBI KOMITBIOTEPHBIX CETEH.
Cereble mpoTokoibl. CeTb THTEpHET.
Anpecanus B cetu IHTEpHeT.
[Tporokomst creka TCP/IP.

CucremMa TOMEHHBIX UMEH.
Pasnenenne IP-cetn Ha moaceTun

C MOMOIIBIO Macok nojacereit. CeTeBoe
aqMuHUCTpUpoBaHue. [lomydyenue
JTAaHHBIX O CETEBBIX HACTPOMKAX

[TosiIcHATH IPUHITUTIBI TOCTPOCHUS
KOMITBIOTEPHBIX CETEH.

BrisBnsts oO1iiee v paznuyus

B OpraHU3aIMH JOKAJIbHBIX

U TJI00QTBHBIX KOMITBIOTEPHBIX CETEH.
[IpuBOUTH TPUMEPHI TPOTOKOJIOB
crexka TCP/IP ¢ onpeneneHHbpIMU
GyHKIUSMU.

Hcnonp3o0BaTh MacKM MoJICeTEH

115 pazouenus [P-cetu Ha moaceTw.

Mpennaraemsiii B nporpaMme 1o uH(GopMaTHKe nepeyeHb MPaKTHYECKUX PaboT SABIISETCA PEKOMEHIATENbHBIM, YIUTEb JIENAET BHIOOP IIPOBEACHUS NPAKTHIECKUX PabOT.
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KoMIibtoTepa. [IpoBepka HanU4us CBSI3U
c y3ioM cetu. OnpeniesieHue MapupyTa
JIBUKEHUS MTaKETOB.

Bune! nestensHoCTH B ceTn IHTEpHET.
Cepsucol HTEpHETA.
["eonH(pOpMaAITMOHHBIC CHCTEMEI.
["eonokanmoHHbIE CEPBUCHI PEATHLHOTO
BpeMEHU (HampuMep, JIOKAIHs
MOOUIIbHBIX TEJIEPOHOB, ONIPEICIICHUE
3arpy>KEHHOCTH aBTOMarucTpaiei),
WHTEPHET-TOPTOBJIS, OpOHUPOBAHHE
OWJIETOB U TOCTUHHUII.
["ocynapcTBeHHbBIE AIEKTPOHHBIE
cepBUCHI U yCiryTH. ColMaibHbBIE CeTH —
OpraHu3aIys KOJJIEKTUBHOTO
B3aMMOJICUCTBUS M OOMEHA JaHHBIMH.
CeTeBoli TUKET: TTpaBUjIa MOBEACHUS

B KubOeprpoctpanctse. [Ipodiaema
MO/JTMHHOCTH TIOJTy4YE€HHOMN
uHdopmaruu. OTKPBITHIE
o0pa3oBaTeNbHBIE PECYPCHI

[TpumeHsITh MporpaMMHOE
obecrnieueHne 115l IPOBEPKU
paboTOCIIOCOOHOCTH CETH.
Ilpakmuueckue pabomowi:

1. Cemesoe aomunucmpuposanue

14

Nudopmanmonnas
0€30MacHOCTh

TeXHOreHHBIC U SKOHOMUYCCKHE
YTPO3bI, CBSI3aHHBIE C UCIIOJIH30BAHUEM
WH(OPMAIMOHHO-KOMMYHHKAITUOHHBIX
TexHosorui. O01re npoodIeMbI
3alUThl THPOPMAIIUN

1 “HOOPMAIIMOHHOM O€301TaCHOCTH.

XapakTepru30oBaTh CYIIHOCTh MOHATHH
«MH(pOpMaIMOHHAsA 0€30MTaCHOCThY,
«3amuTta HHHOPMaITUN».
dopmyarpoBaTh OCHOBHBIE IPAaBUIIA
nH(pOpMaIIMOHHOM 06€30MaCHOCTH.
AHanM3upoBaTh 3aKOHOIATENIBHYIO
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CpeacTsa 3amuThl UHGOpMaIUU
B KOMIIBIOTEPAX, KOMITBIOTEPHBIX
CETSIX U aBTOMATU3UPOBAHHBIX
WH()OPMAITMOHHBIX CUCTEMAX.
[IpaBoBOE oOecrnieueHue
nH(OPMAIIMOHHON OE301TaCHOCTH.
[IpenoTBpamieHue
HECAHKIMOHUPOBAHHOTO JI0CTyNa
K JINYHON KOH(PUACHIIUATBHON
uH(pOopManuu, XpaHsuencs

Ha EepCOHAIBHOM KOMITBIOTEPE,
MOOMJIBHBIX YCTPOMCTBAX.
BpenonocHoe nporpaMMHOe
o0ecrniedyeHre 1 crnocoObl

O00pBHOBI C HUM. AHTUBUPYCHBIE

nporpaMmsl. Opranu3anus JUIHOTO

apxuBa undopmanuu. PesepBHoe
konupoBanue. [laponpHas 3ammra
apxuBa.

[[udpoBanne naHHBIX.

CI/IMMeTpI/I‘-IHBIe N HCCUMMCTPHUYHEIC

11112 ((1]0) 3
[udps! mpocToit 3aMEHBI.

[udp Le3aps.
[[Indp Buxenepa.

Anroputm mudposanust RSA

0azy, Kacaromyrocst UHHOPMAIIMOHHON
0€30IMMaCHOCTH.

[IpuMeHATH cpeAcTBa 3alUTHI
uHpopMaru: 6paHaMay3pHI,
AHTUBUPYCHBIC TPOTPAMMBI,
apoJIMpOBaHKUE U apXUBUPOBAHUE,
m(ppoBaHue.

[IpenorBpamars
HECAHKIIMOHUPOBAHHBIM JOCTYII

K JJUYHOU KOH(HICHIIMAIBHON
uHpOpMaInK, XpaHsIIEHCcs

Ha IEPCOHAIbBHOM KOMIIBIOTEPE,
MOOUJIBHBIX YCTPONCTBAX.
Ilpaxmuueckue pabomoi:

1. Aumueupycnole npocpammeoi.

2. lllugposanue oannwvix

Hroro no pazgeny
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Pa3znen 2. TeopeTrudyeckue 0CHOBBI HH(POPMATUKHU

2.1 | IIpencraBienue
uH(bOopMaIH
B KOMITBIOTEPE

19

WNupopmanus, 1aHHbIE U 3HAHUSL.
HNudopmariioHHbIe TPOIIECCHI

B IIPUpPOJIE, TEXHUKE U OOIIECTBE.
HenpepriBHBIE U TUCKPETHBIE
BEJIMYMHBI U cUTHAJIBI. HeoOxonumocThb
JUCKpPETU3alKi HHPOPMaLIUH,
npeJHa3HaYeHHOM JJIsl XpaHEHMUs,
nepeaadn 1 00padoTKH B U(POBBIX
CUCTEMAX.

JIBOMYHOE KOJUPOBAHHME.
PaBHOMEpHBIE U HEpAaBHOMEPHBIE KOJIBI.
JlekomupoBaHue COOOIEHUH,
3aMKMCAHHBIX C OMOIIbIO
HEpPaBHOMEPHBIX KOJIOB. Y ciioBue PaHo.
ITocTpoeHune oqHO3HAYHO
JEKOUPYEMBIX KOJIOB C TOMOUIBIO
nepeBa. EnMrHALIBI n3MepeHus
KoJumuecTBa uHpopmaruu. AnpaBUTHBIN
MOJXO0/ K OLIEHKE KOJIMYeCTBa
nH(pOpMAIIUH.

Cucremsl cuucnenus. PazsepHyras
3aIKCh LENbIX U APOOHBIX YHCEN

B MTO3ULIMOHHOM CUCTEME CUMCIICHUSI.
CBolicTBa NO3MLMOHHOM 3aIIMCH YUCIa:
KOJIMYECTBO LU(Dp B 3aIIUCH, IPU3HAK
JETMMOCTH YMCJIa HA OCHOBAaHUE

[TosicHATH CYIIIHOCTH MOHATHI
«HGOpMALIHSY, «TaHHBICY», «3HAHUS.
Pemate 3amaun Ha u3MepeHue
uH(pOpMaIUK, 3aKJIIOUCHHON B TEKCTE,
C TIO3UIUU aI(PaBUTHOTO MOJIX0/1a

(B IpeANOJIOAKEHUU O PAaBHOM
BEPOSTHOCTH MOSIBJIEHUS CAUMBOJIOB

B TEKCTE).

[TosicHATh HEOOXOIUMOCTD U CYITHOCTh
JTUCKPETU3ALNY IPU XPaHEHUH,
nepeaadye u 00paboTKe JaHHBIX

C TOMOIIBKO KOMIIBIOTEPOB.
[IpuBOIUTH TPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX KoA0B. KompoBath
U JIEKOJMPOBATH COOOIICHUS

C UCIIOJIb30BaHUEM PABHOMEPHBIX

Y HEPAaBHOMEPHBIX KOJIOB.

Crpouth npeduKCHBIE KOJIBI.
KnaccudumupoBars cuctembl
CUUCJICHUS.

BeimonnsaTs cpaBHeHUE yncel,
3allMCaHHBIX B IBOUYHOM,
BOCBMEPHUYHOW U LIECTHAAUATEPUIHON
CHUCTEMAaXxX CUUCIICHUS.

OcynecTBIATh EPEBOJT YUCET MEKIY
JIBOMYHOM, BOCBMEPUYHOU
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CUCTEMBI CUUCIICHUS. AJITOPUTM
nepeBo/ia 1enoro yucia u3 P-uunoi
CUCTEMBbI CUUCIICHUS B JECATUUHYIO.

AJNTOpuTM NepeBoaa KoHeUHoU P-nuHoi

JIpo0H B JECATUUHYIO. AJITOPUTM
IepeBoa LUEJIOr0 YNCIIA U3 IECATUUHOU
CUCTEMBbI CUuCieHus B P-uunyto.
[lepeBoa KOHEUHOM 1ECATUYHOMN JPOOH
B P-nunyto. /IBonuHas, BocbMepu4Has
Y IECTHAAUATCPUYHAS CHCTEMBI
CUMCJIEHUS, CBSI3b MEXIY HUMM.
Apudmernueckue onepanuu

B MIO3UILIMOHHBIX CUCTEMAX CUUCIICHUS.
Tpouunas ypasHosewernnasa cucmema
cuucnenus. /{gouuHo-oecsimuynas
cucmema CUUCeHus.

Komuposanne texctoB. Konnposka
ASCII. OnHoGalTHBIE KOJUPOBKHU.
Crangapt UNICODE.

Koauposka UTF-8. Onpenenenue
UH(OPMAITMOHHOTO 00BEMa TEKCTOBBIX
COOOIICHUH.

Koauposanue nzodpaxkennii. OrieHka
MH(OPMAIMOHHOTO 00beMa
rpaduyuecKux JaHHBIX MPHU 3aJJaHHBIX
pa3perieHnu u TIyOrnHE KOJUPOBaHUS
uBera. [{BeToBbie Mmoaenu. BektopHoe

Y IIECTHAAATEPUYIHON CUCTEMAMHU
CUMCIICHUS.

BBINOTHATE CIIOXKEHUE U BBIYUTAHUE
YHCEIl, 3alIMCaHHbIX B JBOMYHOM,
BOCBMEPUYHON U NIECTHAAATEPUIHON
CUCTEMAaX CUUCIICHHUS.

Ocy1ecTBIATh KOAUPOBAHNUE TEKCTOBOM

uH(pOpMaIUHU C TOMOUIBIO
KOJIMPOBOYHBIX TAOJIHIL.

Onpenenats HHPOPMAITMOHHBIN 00beM
TEKCTOBBIX COOOILIEHUI B pa3HBIX
KOJUPOBKaX.

Bpruucasars pasmep HBETOBOM MATUTPBI
10 3HAYEHUIO0 OUTOBOM ITyOUHBI I[BETA.
Omnpenenars pazmMepsl rpadhUuecKux
(aiiyIoB MPU U3BECTHBIX PA3PEIICHUH U
rIIyOMHE KOAUPOBAHUS LIBETA.
Brruucnsats nHGOpMaIMOHHBIN 00BEM
M(POBOI 3BYKO3AMKCH 110 4ACTOTE
JUCKPETU3AINH, TTTyOUHE KOTUPOBAHUS
Y BPEMEHHU 3aIHCH.

Ilpakmuueckue padomoi:

1. Jluckpemuszayus epagpuueckotii
uHgopmayuu.

2. [luckpemu3zayus 36yK0801i
uHgopmayuu
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kogupoBanue. DopmaTel rpadhuuecKux
daiinos. Tpexmepnas rpaduka.
®pakranpHas rpaduka.

Koauposanue 3Byka. OnieHka
HH(POPMAITMOHHOTO 00heMa 3BYKOBBIX
JTAHHBIX TIPU 3aJIaHHBIX YaCTOTE
JTMCKPETU3ALNH U Pa3psAHOCTH
KOJIUPOBAHUS

2.2

OcHOBBI aJITEOPbI
JIOTUKA

14

Anreb6pa noruku. [Tonsitue
BbICKa3bIBaHUs1. BbICKa3bIBaTEIbHbBIC
dbopmbl (mpenukatsl). KBaHTOPHI
CYIIIECTBOBAHMSI U BCEOOITHOCTH.
Jlornueckue onepanuu. TaOauIbI
MCTUHHOCTH. JIOrnYecKue BbIpaKeHU .
Jlormueckue TOXKIECTBA.
JIoKa3aTenbCTBO JIOTHYECKHUX TOKIECTB
C NOMOILLIO TAOJIMI] UICTHHHOCTH.
Jloruueckue onepainuu U onepanuu
HaJl MHOYKECTBaMHU.

3aKoHbI anreOphl JTOTUKH.
OKBUBAJIEHTHbIE MPE0Opa30BaHUS
JIOTUYECKUX BBIpAKEHUU. JIornueckue
YpaBHEHUS U CUCTEMbl YPAaBHECHUIA.
Jlornueckue GyHKIMU. 3aBUCUMOCTh
KOJINYECTBA BO3MOXHBIX JIOTHUECKUX
GyHKUMIA OT KOJIMYECTBa apryMEHTOB.
[TonHbIE CUCTEMBI TOTUYECKUX

[IpuBOIUTH IPUMEPHI JIIEMEHTAPHBIX

Y COCTABHBIX BBICKA3bIBAHMIA.
Pa3nuuathk BICKa3bIBAHMS U PEIUKATHI.
VY cTaHaBIMBAaTh CBSI3b MEKY alIreOpoi
JIOTUKH U TEOPUEN MHOKECTB.
Brrunciars 3HaUeHUS JTOTHUECKUX
BBIPKEHUI C JJIOTUYECKUMHU
onepanusiMi KOHbIOHKIINH,
JTU3bIOHKIIMN, THBEPCUU, UMIUTUKALINH,
SKBHBAJICHIIUU.

[TpoBoauTh aHAIM3 TAOJIUI] HCTHHHOCTH.
CrpouTth TaOIUIBI HCTUHHOCTHU
JIOTUYECKUX BBIPAXKECHUM.
OcCyleCTBIATh SKBUBAJICHTHBIE
npeoOpa3oBaHUsl JIOTHIECKUX
BBIPAKEHHI C UCIIOJIb30BAHUEM 3aKOHOB
anreOphl JIOTUKH.

Ocy1ecTBIATh NOCTPOCHUE
JIOTUYECKOTO BBIPAXKEHUS C JAHHOU
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GyHKIHH.

Kanonmnueckue Gpopmbl TOrHuecKux
BbIpaxkeHu. COBEPILICHHBIC
JN3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpPMaJIbHBIE (DOPMBI, AITOPUTMBI UX
NOCTPOEHUS MO TaOJINIE HCTUHHOCTH.
Jlornueckue 3EMEHTHI B COCTaBe
koMmbtoTepa. Tpurrep. Cymmarop.
MHoropa3psaHblii CyMMaTop.
[TocTpoeHune cxeM Ha JJOTHYECKHUX
JIEMEHTAaX IO 33JaHHOMY JIOTUYECKOMY
BBIPAKEHUIO. 3aIUCh JJOTUYECKOTO
BBIPAXKEHUS 10 JJOTHYECKON CXeMe

TaOJIHUIIEH UCTUHHOCTH U €T0
YIPOLIEHUE.

Pemars npocteie Jornueckue
YPaBHEHHUS U CUCTEMBI YPaBHECHHUIA.
XapakTepu3oBaTh JOTUYECKUE
AJIEMEHTHI KOMITBIOTEPA.

[TosicHATB yCTpOMCTBO CyMMaTopa

U TpUITEpa.

3anuchIBaTh JIOTHYECKOE BHIPAKEHUE
IO JIOTUYECKOU CXEME.

CTpouTh CXEMbI Ha JJIOTUYECKUX
3JIEMEHTAaX M0 3aIaHHOMY JIOTHYECKOMY
BBIPKCHHUIO.

Ilpakmuueckue padomui:

1. Ilocmpoenue u ananuz mabauy
UCTMUHHOCIMU 8 MAOIUYHOM Npoyeccope

2.3

Kommerorepnas
apudmeTrka

IIpencrasiieHre NEABIX YUCEIT B TAMSTH
KOMIIbIOTEpA. OTPaHUYEHHOCTD
JIAarna3oHa 4Yuces Mpyu OrpaHuuYCHUN
KOJINYECTBA pa3psanoB. [lepenonnenune
pa3psAaHON CeTKU. be33HakoBbIE U
3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT.
JIBOMYHBIN JOTOJHUTEIBHBIN KO
OTPULATEIIbHBIX YUCE.

[TobuTOBBIE TOTUUECKHE OTICPAITUH.
Jlornueckuii, apudMeTHIECKUA

u nukandeckuit casurd. llndposanue

[Tomy4aTh BHYTpEHHEE PEICTABICHUE
LIEJIBIX Y BEIIECTBEHHBIX YUCEI

B [TAMSITH KOMITBIOTEPA; OMPEACIISThH
10 BHYTPEHHEMY KOJly 3HAUEHUE YUCIIA.
XapakTepru3oBaTh O€33HAKOBBIC

Y 3HAKOBBIC JIaHHBIE.

[TogACHATH MOPSIAOK BHITIOJIHEHUS
apu(pMETHIECKUX OTIEPAITHHA C IETBIMH
Y BEILIECTBEHHBIMU YMCIIAMHU

B IIPOLIECCOPE.

[IpuMeHATh TOOUTOBBIE TOTUYECKHE
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C MOMOIIbIO TOOUTOBOM OTepaIuu
«uckimoygaroniee I .

IIpencraiieHrE BEMIECTBEHHBIX YU CEIT

B IaMSTH KOMIIbIOTEpA. 3HAYAIIasl 4acTh
Y MOPAIOK yKucia. Jlnamna3oH 3Ha4YCHUN
BeIIeCTBEHHBIX uncell. [IpoOiembr
XpaHEHUs BEIIECTBEHHBIX YUCET,
CBSI3aHHBIC C OTPAHUYEHUEM KOJIMYECTBA
pa3psa0B. BeimonHeHne onepanuii

C BEIIECTBEHHBIMHU YHCJIaMH,
HaKOTUICHUE ONTHOOK TP BBIUYMCICHUSIX

oreparuu.
XapakTepu3oBaTh MpeJCTaBICHUE

Y XpaHEHHUE B TaMSATH KOMITBIOTEPa
BEIIIECTBEHHBIX YUCEN.

[TosicHATH MPUYUHBI HAKOTIIICHUS
OIMMOOK TP BBIYUCIICHUSIX

C BEIICCTBEHHBIMH YHCITAMH.
Ilpaxmuueckue pabomoi:

1. M3yuenue nopaspsono2o MauuHHo20
npeoCcmasieHus Yeavlx U 8euecnmeeHHbLX
yucern

Hroro no pazgeny

40

Pa3znes 3. AiIropuTtMbI M IPOrpaMMHUPOBAHHE

3.1

Bsenenue
B POrpaMMHUPOBAHUE

16

Onpenenenne BO3MOXKHBIX PE3YJIbTaTOB
pabOTHI MPOCTEUIITUX AIITOPUTMOB
yIpaBICHUS UCTIOTHUTEISIMH

Y BBIYHCIUTEIBHBIX aITOPUTMOB.
OmnpeneneHne UCXOIHBIX TAaHHBIX,

IIPY KOTOPBIX AITOPUTM MOXKET J1aTh
TpeOyeMbIil pe3ybTar.

OTansl penieHns 3aa4 Ha KOMITBIOTEpe.
HNHCcTpyMeHTallbHBIC CPEACTBA:
TPAHCIATOP, OTIAMUHK,
npodmmpoBIKK. KoMrumsius

¥ MHTEPIPETaIUs IPOoTpamMmM.
BupryaibHbIe MaIIuHBL.
WuTerpupoBanHas cpena pa3paboTKy.

BrisscHATh pe3ynbTat paboThl
aJITOPUTMA JJTs1 UCTIOTHUTEISI

MIPU 33JIaHHBIX UCXOJIHBIX JaHHBIX,
ONPENEIISITh BOBMOKHbBIE UCXOAHBIE
JAHHBIE JIJIS1 U3BECTHOIO pe3yibTaTa.
[IpuBOIUTH MPUMEPHI AJITOPUTMOB,
COJIEpIKAIIUX MOCIEA0BATEIbHEIE,
BETBSIINECS U IUKIUYECKUE CTPYKTYPHI.
AHaJIM3UPOBATH IUKIINYECKUE
AJITOPUTMBI JIJI1 UCTIOJTHUTEJIA.
Brinenars sTamnsl penieHust 3a1a4u
Ha KOMIIBIOTEPE.

[TosiICHATD CYIIHOCTD BBIJICTICHHBIX
ATAIOB.
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MeTonbl OTIAAKK IPOTpamMM.
Hcnonb3oBaHre TPACCUPOBOYHBIX
Tabnuil. OTaag0YHbIN BBIBO/I.
[TomraroBoe BBIMIOJHEHUE TPOTPAMMBI.
Touku octanosa. [IpocMoTp 3HaUCHUI
MIEPEMEHHBIX.

Azbik nporpammupoBanus (Python,
Java, C++, C#). Tunsl JaHHBIX:
I1€JI0YMCIICHHBIC, BEIICCTBCHHBIC,
CUMBOJIbHBIC, JIOTHYECKHE. BeTBienus.

CnoxHnbie ycnoBus. LIukibI ¢ ycnoBueM.

[{MKJIBI IO IEPEMEHHOM.
B3anMo3aMeHs1eMOCTh pa3InyHbIX
BUJIOB IMKJIOB. IHBapuaHT LUKIIA.
CocraBneHue NUKIIA C UCIIOJIb30BaHUEM
3apaHee ONpeIeJIEHHOr0 MHBapHaHTa
LUKJIA.

JIoKyMeHTHpOBaHHE IPOTrPaMM.
Hcnonb30BaHHE KOMMEHTAPUEB.
[ToaroToBka onucaHus MPOrpaMMbl

Y MHCTPYKIIMH JIJIs1 TOJIb30BATENS.
ANTopuTMBI 00paObOTKH HATYpaTbHBIX
YHCEJI, 3aMMCAHHBIX B TO3ULIMOHHBIX
CUCTEMaX CUUCIICHUS: pa30ueHue
3allyCU YKCTIa Ha OTEIbHBIC ITU(PBI,
HAaXO0XKJEHUE CYMMBI U ITPOU3BEIACHUS
u@p, HaX0XKIEHNE MAKCUMaJIbHON

OTnaxxuBaTh NPOrpaMMbl C TOMOIIBIO
TPacCUPOBOYHBIX TaOIUIL

U C UCIIOJIb30BAHUEM BO3MOXKHOCTEH
OTJIATYMKa CPEbI POTPAMMHUPOBAHUSI.
CocTaBiATh TOKYMEHTALUIO

Ha TIPOrpaMMmy.

PaszpabatbiBaTh U peaan30BbIBATh

Ha SI3bIKE MPOTPAMMUPOBAHUS
aIrOpuTMbI 00PAOOTKH IIEJIBIX YUCET,
B TOM YHCJIE IEPEOOPHBIE aTOPUTMBI.
PaszpabatbiBaTh mporpammsl

JU1s1 00pabOTKU JAHHBIX, XPAHALLIUXCS
B TEKCTOBBIX (paiiiax.

Ilpakmuueckue padomui:

1. Bvioenenue u oopabomra yughp
Yenoeo Yucia 8 pasiuyHblX CUCEMAX
CUUCTIEHUSL C UCNONB308AHUEM ONEPaYUli
YenouUCIeHHOU apu@dmMemuKu.

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

6 Qaiinax
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(MUHUMAaJTBHOW ) IUPPHI.
HaxosxaeHnue Bcex mpoCThIX YHCe

B 3aJaHHOM Juama3oHe. [Ipencrabienue
4KCIia B BUIe HA00pa MPOCTHIX
COMHOXHUTEJECH. AIITOPUTM OBICTPOTO
BO3BE/ICHHS B CTCTICHb.

O6paboTKa JaHHBIX, XPAHSAITAXCS

B (haitnax. TekcTOBbIC M TBONIHBIC
daiinbl. DaiioBble IEPEMEHHBIC
(daiinoBele ykazarenu). UteHue

u3 (aiina. 3anuch B Paiin

3.2

BcenomorarenbHbie
AT OPUTMBI

Pazbuenue 3a1aun Ha MO3a/]a4H.
[TogmporpaMmsl (IpOLEAYPHI

u pynkum). Pexypcus. PekypcuBHbie
00BeKTHI ((pakTainsl). PekypcuBHbIe
nporeAypsl U GYHKIUH.
Hcnonb3oBaHue cTeka AJig OpraHu3aluuu
PEKYPCUBHBIX BHI30BOB.
Hcnosnp30Banne CTaHIapTHOM
OMOIMOTEKH A3bIKA IPOrPAMMHUPOBAHUSI.
[MoaknroueHue OMOIMOTEK
MOANPOTrpaMM CTOPOHHUX
MPOU3BOAUTENIEN. MOy IbHBIA IPUHLIIT
MTOCTPOCHUS TTPOTPAMM

Pa30uBaTh 3a1auy Ha moA3agauH.

O opMIATE JIOTUYECKU LETOCTHBIE
WM MOBTOPSIOLIUECs (hparMeHTh
IPOrpamMMbl B BUJIE€ MOAIPOrPAMM.
[TosICHATB CYyITHOCTB PEKYPCHBHOTO
anropuTMa.

Haxonuth pekypcuBHbBIE 00BEKTHI

B OKPY’KarOIIEM MUPE.

Onpenenarb pe3ynbTaT padoThl
IPOCTOT0 PEKYPCUBHOTO aJrOPUTMA.
Hcnonb30BaTh CTaHAAPTHHIE
OMOTMOTEKM MOANPOTPAMM SI3bIKA
IIPOTrpaMMHUPOBaHUs, OMOIHMOTEKH
CTOPOHHHX MPOU3BOJIUTEIIEH.
[IpuMeHATH MOYIbHBIN TPUHLIUIT
pu pa3paboTKe MPOrpamMMm.
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Ilpakmuueckue padomut:

1. Ucnonvzosanue noonpoepamm
CMAaHOapmuou oubIuOmeKU A3bIKA
NPOSPAMMUPOBAHUL.

2. Pazpabomka noonpocpamm.

3. Pexypcugnvie noonpozpammoi.

4. MooynbHblil NPUHYUN NOCTMPOEHUS
npocpamm

3.3

YuciaeHHbIE METOIBI

Yucnenasle MeToabl. TouHOE

U IPUOJIMKEHHOE PEIICHUS 3a/1auu.
YucneHHble METOIbI PEIICHUS
ypaBHEHUM: METO/1 Iepedopa, METOT
MOJIOBUHHOTO JienieHust. [Ipubmmkennoe
BBIYUCJICHUE JIJTUH KPUBBIX.
Brraucnenue miomaneit uryp

C MOMOIIIBIO YUCIICHHBIX METOJIOB
(MeTo MPSIMOYTOJILHUKOB, METO/
Tpaneuuii). [Touck makcumyma
(MuHUMYMa) PYHKIIUU OJTHOM
MIEPEMEHHON METOJIOM IIOJIOBUHHOTO
JICTICHUS

[TosicCHATH IPUHITUTIBEI paOOTHI
YUCJICHHBIX METOJIOB, Pa3HUILY

MEX Iy TOYHBIM U MPUOIMKEHHBIM
PEIICHUSIMHA BEIYHCIIUTETBLHBIX
3aad.

Pa3zpabatbiBaTh 1 OTIKUBATH
MIPOTPAMMBI, PEATH3YOIIHIEC
YUCJICHHBIC METO/IbI PEIICHUS
ypaBHEHUH, NPUOIMKEHHOE
BBIYHCIICHUE JITTMH KPUBBIX

¥ II0IaeH GUryp, IOMCK MaKCUMyMa
(MuHUMYMa) QYHKITUU OJTHOM
IIEPEMEHHOM.

Ilpaxmuueckue pabomot:

1. Yucnennoe pewenue ypagHeuui.
2. Ilpubnudicennoe svruucierue OUH
Kpuswlx u niowjaoeu gueyp.

3. Houck maxcumyma (Munumyma)

@dyHKYuU
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3.4 | Anroputmbl 00pabOTKH 3) OOpaboTKa CUMBOJIBHBIX JaHHBIX. Hcnonb30BaTh BCTPOCHHBIE QYHKITUH
CUMBOJIBHBIX JaHHBIX Berpoennbie pyHKINU S3bIKA SI3BIKA TTPOTPAMMHUPOBAHUS

IPOrpaMMHUPOBAHUS JIJIs1 00pabOTKH JUTSI 00paOOTKH CHMBOJIBHBIX

CHUMBOJIBHBIX CTPOK. AJITOPUTMBI CTpOK.

00pabOTKU CUMBOJIBHBIX CTPOK: Pa3zpabatbiBaTh 1 OTIIAXKUBATH

MOJICYET KOJIMYECTBA MOSIBICHUN IPOrPaMMBbI, PEATU3YIOIINE

CHUMBOJIa B CTPOKE, pa30HeHUE CTPOKHU TUIIOBBIC AITOPUTMBI 00PabOTKU

Ha CJIOBA M0 IPOOEIbHBIM CHMBOJIAM, CUMBOJIbHBIX JaHHBIX H

MTOVCK TTOJICTPOKU BHYTPH JTAHHOMN a BBIOPAHHOM SI3bIKE

CTPOKH, 3aMEHA HANJAEHHOW MOJCTPOKK | IIPOrpaMMHUPOBAHHUSL.

Ha JIpYTyIo cTpoky. ['eHeparus Bcex [Ipeobpa3oBbIBaTh yKcia

CJIOB B HEKOTOPOM aji(aBuTe, B CUMBOJIBHYIO CTPOKY

YIOBIIETBOPSIONINX 3aJaHHBIM U 00paTHoO.

orpannuenusM. [IpeoOpazoBanue uncna | Ilpakmuueckue paoomot:

B CUMBOJIBHYIO CTPOKY B 0OpaTHO 1. Ilocumesonvuas obpabomka cmpox.
2. Obpabomka cmpox
C UCNONB308aAHUEM DYHKYUU
CMAaHOapmuol OubIUOmMeKU A3bIKA
NPOSPAMMUPOBAHUL.
3. I'enepayus écex cnos,
V0081emBopAOUUX 3A0AHHOMY
YC08UIO

3.5 | AnropuT™MBI 00pabOTKH 10 MaccuBbl ¥ IOCIIEI0BATEIBHOCTH [TpuBOIUTH TPUMEPHI OTHOMEPHBIX

MaCCHUBOB

yrcel. Beraucienue 0000eHHBIX
XapaKTepUCTHUK JIEMEHTOB MacCUBa
WJIM YU CJIOBOM ITOCJIEOBATEILHOCTH
(CyMMBI, TPOU3BEACHUS, CPETHETO

Y JIBYMEPHBIX MacCCUBOB.
[IpuBonTH IpUMEpPHI 33124

13 NTIOBCETHEBHOM KU3HH,
IIPEAIOIATraroIIMX UCIIOIb30BAHUE
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apu(pMeTHYECKOro, MUHUMAJIBHOTO
Y MaKCHUMAaJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB,
YIOBJIETBOPSIOIIUX 33JaHHOMY
yCIIOBHI0). JINHEWHBIN MOUCK
3aJIaHHOTO 3HAYEHUS B MACCHBE.
CopTtHpoBKa OJTHOMEPHOT'O MaCcCUBA.
[IpocTbie METOBI COPTUPOBKHU
(MeTo[ Imy3bIpbKa, METO BEIOODA,
COPTHPOBKA BCTaBKaMHu).
CopTHpOBKa CIUSHHUEM.

beIcTpas copTupoBKa MaccuBa
(anroput™m Quickcort).

JIBOWYHBIN MOUCK B OTCOPTUPOBAHHOM
MacCHBeE.

JIByMepHbIE MacCCUBBI (MaTpPHULIBI).
AnropuTMbI 00pabOTKH ABYMEPHBIX
MaCCHBOB: 3aII0JTHEHUE ABYMEPHOIO
YKMCJIIOBOI'O MaCcCHBa I10 33JIaHHBIM
npaBuiam, MOUCK 3JIEMEHTa

B IBYMEPHOM MAaCCHUBE,
BBIYHCIICHHE MaKCUMyMa
(MUHUMYMa) U CYMMBI 3JIEMEHTOB
JBYMEPHOT'O MacCUBAa, IEPECTAHOBKA
CTPOK U CTOJIOLIOB IBYMEPHOTO
MaccuBa

MacCHBOB.
Pa3pabatbIBaTh 1 OTIIAXKUBATH
IIPOTPaMMBI, PEATH3YIONINE TUIIOBBIC
aJTOPUTMBI 00PaOOTKH OJTHOMEPHBIX

¥ IByMEPHBIX MaCCUBOB, Ha BEIOPAaHHOM
SI3BIKE MPOTPAMMHPOBAHUS.
Paspabamuvisams npoepammoi

OJ151 peuteHusi nPOCMbLX 3a0ay AHAIU3A
OQHHDIX.

Ilpakmuueckue padomuwi:

1. 3anonnenue maccusa.

2. Bviuucnenue 0606uennvix
Xapaxmepucmuk Maccusa (Yuciosou
nOCe008amelbHOCMU,).

3. Ilouck muHuManrbHO20
(MaKcumantbHo20) 21eMeHma 6 YUci080M
maccuae.

4. Jlunetinwiii nOUCK 3a0aHHO20
3HAYEeHUs1 8 MACCUse.

5. IIpocmoie memoowvl copmuposxu
maccusa.

6. hvicmpas copmuposka maccuaa.

1. Jlsouunvlii nouck.

8. Obpabomka mampuy.

9. Ananuz oannwix

Hroro no pazgeny

44
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Pa3znen 4. UndopManuoHHbIE TEXHOJIOTUH

4.1 | OO6paboTKa TEKCTOBBIX 6 TexcToBbIil mporeccop. Pa3zpabatbiBaTh CTPYKTYpY JTOKYMEHTA.
JIOKYMEHTOB PenaktupoBanue u opmaTUpoBaHUE. Hcnonw3oBath cpecTBa aBTOMATU3AIUN

[IpoBepka opdorpaduu u rpaMMaTUKH. | IPU CO3IaHUU JOKYMEHTA.
CpencTBa IoucKa ¥ aBTO3aMEHBI [IpuMeHATh MpaBwIa MUTUPOBAHUS
B TEKCTOBOM ITIPOIIECCOPE. MCTOYHUKOB U 0(DOPMIICHHUSI
Hcnonb3oBaHue CTUIICH. onbmuorpaMIeCKuX CCHUIOK.
CTpyKTypUpOBaHHBIE TEKCTOBBIE [IpuHMMaTh yyacTue B KOJJIEKTUBHON
noKyMeHThl. CHOCKH, OTJIaBJICHUE. paboTe HajJ TOKYMEHTOM.
KosnekTrBHas paboTa ¢ JOKyMEHTaMHU. | BBINONHATE HA0OP ¥ IPOCTYIO BEPCTKY
NHCTpYyMEHTBI perieH3NPOBAHMSI MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX npoueccopax. O6naunsie | IIpakmuueckue padomol:
cepBuchl. [lenoBas nepenucka. Pedepar. | 1. Bepcmka ookymenmos
[IpaBuna MUTUPOBAHUS KICTOYHUKOB 1 C MamemamudecKkumu hopmynramu.
odopmieHus: ondmuorpaduyecKux 2. Mnoeocmpanuutvie OOKyMeHmbl.
cceutok. OdopmiIeHHE CITHCKA 3. Konnexmuenas paboma
auteparypsl. Cmandapmot ¢ OOKyMeHmamu
oubuocpagpuueckux onucaruil.
3HAKOMCTBO C KOMITBIOTEPHOU BEPCTKOMN
TeKcTa. TeXHUYEeCKHe Cpe/ICTBA BBOIA
TekcTa. Criennaau3upoBaHHbIC CPEICTBA
PEMaKTUPOBAHUS MATEMATUICCKUX
TEKCTOB

4.2 | Ananu3 JaHHBIX 8 Ananu3 nanHbix. OCHOBHBIE 3aJ]a4H [IpuBOaMTH MPUMEDHI 3a/1a4 aHAJIM3a

aHaJIN3a TAHHBIX: IPOTHO3UPOBAHMUE,
KJ1accuduKaIys, KiacTepu3aius,
aHaJIN3 OTKJIOHEHUI.

JAHHBIX.
[ToscuaTh Ha mpuMepax
IIOCJIEN0BATEIBHOCTD PEILIECHUS 3a1a4
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[TocnenoBaTenbHOCTH pelICHUs 3a/1a4
aHaJIM3a JaHHBIX: COOpP NEPBUUYHBIX
JTAHHBIX, OUHUCTKA U OIIEHKA KauecTBa
JAHHBIX, BEIOOP W/WJIH MIOCTPOCHUE
MOJIeNid, TpeoOpa3oBaHue JaHHBIX,
BU3YalM3allus JaHHBIX, UHTEPIPETALIUS
pe3ynbraroB. [IporpamMmmHble cpeacTBa
U UHTEPHET-CEPBUCHI JIJIs1 00pabOTKH

U [Ipe/ICTaBJICHUS JaHHBIX. bosbime
JaHHble. MalmHHOe 00yUYeHHe.
HUnmennekmyanvuvii anaius OAHHbIX.
AHanu3 TaHHBIX C TOMOIIBIO
AJIEKTPOHHBIX Ta0uIl. Beruncnenue
CYMMBI, CPETHETO apu(pPMEeTHUECKOTO,
HanOOJIbIIEro (HAUMEHBIIIETO) 3HAYCHUS
nuaral3oHa. Beraucienue
Kod(puIeHTa KOPPETSALUU IBYX PSIIOB
nanHbIX. [locTpoenue cTonbyarsIx,
JUHEHYATHIX ¥ KPYTOBBIX JHArPaMM.
[TocTpoenue rpadukoB GyHKIIMIA.
[TonOop muaMM TpeHaa, pelieHne 3a1a4
MPOTHO3UPOBAHUS.

HucneHHoe pelieHrue ypaBHEHU N

C IOMOIIbIO [T0100pa MapameTpa.
OnTuMu3aIys Kak MOMCK HAaMTYYIlero
pelIeHus B 3a/IaHHBIX YCIOBUSIX.
[eneBas hyHKIHSI, OTpAaHUYCHUS.

aHaJIM3a TaHHBIX.
Pemath mpocThie 3a1auu aHATN3a
JAHHBIX C TIOMOIIIBIO SJIEKTPOHHBIX
TaOJINLI.

Hcnonp30BaTh COPTUPOBKY B (DUIBTPHI.
Hcnonws3oBath CpeacTBa I€IOBOM
rpaduKu ISl HATJISTHOTO
MPEICTABICHUS JAHHBIX.

Pemars npocteie pacyeTHbIE

¥ ONITUMHU3AIIMOHHBIC 3aa9H1 C
MTOMOIIIBIO AIEKTPOHHBIX TaOJTHII.
Ilpakmuueckue padomui:

1. Ananu3z oanuwix c nomowbo
9NEeKMPOHHBIX MabIUY.

2. Haensonoe npeocmasnernue
Pe3yIbmamos CmamucmuyecKol
00pabomKu OaHHBIX 8 Ude OUALPAMM
cpeocmseamu peoaKxmopa 31eKmpOHHbIX
maoauy.

3. Iloo6op nunuu mpenoa,
NPOSHO3UPOBAHLE.

4. Yucnennoe peuienue ypagHeHuul

C NOMOWbI0 N00OOpa napamempa.

5. Pewenue 3a0ay onmumuzayuu

C NOMOWBIO IIEKMPOHHBIX MAOIUY
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JlokanbHbIe U T100aIbHBI MUHUMYMBI
neneBor pyHkuuu. Pemenue 3amnau
OITHMH3AIUH C TOMOIIBIO
AIIEKTPOHHBIX TAOJIHIT

Wroro 1o pazaeny 14
PezepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOB I10 ITPOI'PAMME
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11 KJIACC
HanmenoBanue
No KomauuaectBo OCHOBHEIE BUJIBI 1€ATEIHLHOCTH
pa3liesioB U TeEM [IporpammHoOe conepxkanue
/11 4acoB oOydJaronuxcs

y4eOHOTO IpeaAMeTa

Pa3znen 1. Teoperudyeckue 0CHOBBI HH(POPMATUKHI

11

HNudopmanus
¥ UH(GOPMAIIMOHHBIE
IIPOLIECCHI

10

Teopernyeckue NoaX0/Ibl K OLICHKE
KOJIM4eCcTBa HHPOPMAIIHH.

3aKoH aJTATUBHOCTH UHPOPMAITIH.
®opmyna Xaptiu. Uadopmanms

U BeposTHOCTh. Popmyia IllenHoHa.
AJITOPUTMBI CKATUS TAHHBIX. AJITOPUTM
RLE. Anroputm Xaddmana. Anroputm
LZW. AnropuT™Mbl CKaTUsl TaHHBIX

C IOTEPSIMU. Y MEHBIIIEHUE TITyOUHBI
KoaupoBaHus 1BeTa. OCHOBHbBIE HJIEU
anroputmoB cxkatus JPEG, MP3.
CxopocCThb nepe1aun JaHHbIX.
3aBUCUMOCTh BPEMEHH NIEpeIadun

OT UH(POPMAITMOHHOTO 00BEMA TAHHBIX
Y XapaKTePUCTHUK KaHaJa CBS3U.
[IprunHbBI BOSHUKHOBEHHUSI OIIMOOK
npu nepenave nanHbix. Kospl,
MO3BOJIAIOIINE OOHAPYKUBATh

Y UCTIPABIISATh ONTUOKHU, BOSHUKAOIIINE
IIpU niepeaave NaHHbIX. PaccTosiHue
XsmmuHra. KongupoBanue

Cc MOBTOpeHreM OuTOB. Kosibt

XapakTepu30BaTh pa3InyHbIE
TEOPETUYECKUE MOAXO/IbI K OLIEHKE
KOJIM4eCTBA UH(POPMALIIH.

OnuchIBaTh U3y4aeMbI€ aITOPUTMBbI
CKaTHus JJaHHBIX, CPABHUBATh
pE3yNbTAaThl UX PaOOTHI.

Pemats 3anaun Ha onpeneneHne
BPEMEHU NEpeAauy JaHHbIX [0 KaHAITY

CBA3U C U3BCCTHBIMHA XapaKTCPHUCTUKAMMU.

[TosicHATH IPUHITUIIBEI OOHAPYIKEHUS
1 UCIIPaBJICHUS OIIMOOK MY TIepeaade
JAHHBIX C ITOMOIIBIO
MTOMEXOYCTOMYHUBBIX KOJIOB.
[TosiCHATH 3HAUEHUE TTIOHATUMI
«CHUCTEMAay, KIIOACUCTEMA),
«CUCTeMHBIN YPhEKT?,
«yTIpaBJICHUEY; 3HAUEHNE 00paTHOM
CBSI3M IS JOCTUIKCHHS 1IN
yIpaBIeHUS.

Ilpaxkmuueckue pabomut:

1. Corcamue oanmnwix ¢ nomowbio
aneopumma RLE.
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X3MMUHTA.

CuctemMbl. KOMIIOHEHTBI CUCTEMBI U UX
B3aumoeiicTeue. CucteMHbIi 3P deKT.
VYnpanenue kak HHGOPMAIIMOHHBIN
npouecc. ObpartHas CBs3b

2. Corcamue OaHHbIX C NOMOUBIO
aneopumma Xaggpmana.

3. Corcamue 0annvix c nomepamu
(aneopummol JPEG, MP3).

4. I[lomexoycmoiiuusbie KOOl

1.2

MonennpoBaHue

Mopaenu u moaenupoBanue. Llenb
MOJEIINPOBaHUA. AJIEKBATHOCTh
MOJIETN MOAEIUPYEMOMY OOBEKTY
WJIM TIPOLIECCY, UETU MOICINPOBAHUS.
dopmanuzaius MpUKIAIHBIX 3a/1a4.
[IpencraBienue pe3ynbTaToB
MOJIETTUPOBAHUS B BUJIE, yTOOHOM

JUTSl BOCIIPUSTHSI YEJIOBEKOM.
['padmueckoe npeacTaBieHUE JaHHBIX
(cxembl, TaOIUILIBI, TPAPUKH).

I'padwi. OcHOBHBIE TOHATHS. Bubl
rpados. Onucanue rpad)oB ¢ TOMOIIBIO
MaTpHI] CMEXHOCTH, BECOBBIX MATPHII,
CIIUCKOB CMEXKHOCTH. Penienue
ANITOPUTMHUYECKUX 3a/1a4, CBA3aHHBIX
C aHanm30M rpadoB (mocTpoeHue
ONTUMAJIBHOTO TIYTH MEXTY BEpIUTHHAMU
rpada, orpeneaeHe KOJINIEeCTBA
Pa3IUYHBIX MyTEW MEXKy BEepIIMHAMU
OPUEHTHUPOBAHHOI'O ALIMKINYECKOTO
rpada).

[epesbs. bunapnoe nepeso. JlepeBbs
noucka. CriocoObl 00x0/1a iepena.

OnpenensaTs NOHITUS «MOJIETbY,
«MOJEIINPOBAHUE.
Knaccudunuposats Moenu

110 33JJaHHOMY OCHOBAHHUIO.
Onpenensars 1esib MOJAETUPOBAHUS

B KOHKPETHOM CJIyYae.

[IpuMEHATh anrOpUTMbI HAXOKICHUS
KpaT4yalllnX IMyTel MEK1y BEpIINHAMU
OpUEHTHUPOBAHHOTO Tpada.
[IpuMeHsTh aNropuT™MbI ONpeaeICHUs
KOJIMYECTBA PA3JIMUHBIX ITyTEH MEXKTY
BEpUIMHAMU OPUEHTHUPOBAHHOTO
alMKJIN4ecKoro rpada.

[IpuBOANTH MPUMEPHI HCIIOIB30BAHMS
JEpEeBbEB U TpadoB MPU ONMHUCAHUU
OOBEKTOB U MPOLIECCOB OKPYKAIOIIETO
MUpa.

CtpouTs AepeBo nepedopa BApUaHTOB.
XapakTepu3oBaTh UTPy Kak MOJEIIb
HEKOTOPOU CUTYyaLlHH.

JlaBaTh onpeeseHrue BIUTPBILIHOM
CTpAaTEruH.

OnuceIBaTh BBIUTPBILIHYIO CTPATETUIO
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[IpencraBneHne apupMeTHIECKUX
BBIPAXEHU B BUJIE JEPEBA.
JIMCKpEeTHBIE UTPHI IBYX UTPOKOB

¢ mosHOM mHpopManuen. [Toctpoenue
JiepeBa nepedopa BapuaHTOB, ONMCAHKE
CTpaTeruy Urpbl B TAOIUYHOU hopme.
BBIMTpHIIIHBIE ¥ IPOUTPHILITHBIE
TIO3HIINY. BRIUTPBINTHBIE CTPATETHH.

CpeﬂCTBa HCKYCCTBCHHOI'O MHTCIIJICKTA.

CepBHCHI MalIMHHOIO MIEPEBOAA

Y PACclO3HAaBaHUsl YCTHOM pEUMU.
KorHutuBHBIE CEPBUCHL.
NnenTudukaius u nouck
U300pakeHUi, pacrio3HaBaHUE JIULI.
CamooOyuaronyecsi CUCTEMBI.

N cKyCCTBEHHBIM MHTEIIEKT

B KOMITBIOTEPHBIX UI'Pax.
Hcmonp30BaHNE METOIOB
MCKYCCTBEHHOT'O UHTEJJIEKTA

B 00yJaronux CUCTEMax.
Hcnonn30Banne MeTOI0B
MCKYCCTBEHHOT'O UHTEIUIEKTA

B poOOTOTEXHUKE. IHTEpHET BelIe.
ITepcniekTUBEI pa3BUTHUA
KOMITBIOTEPHBIX NHTEIJIEKTYaJIbHBIX
CUCTEM.

HeliponHsle cetn

B 33JJaHHOM UTPOBOM cUTyaluu B hopme
JepeBa WK B TaOIU4YHOU hopme.
[TosiICHATD MOHSATUSA «UCKYCCTBEHHBIN
UHTEIJICKTY, «MAIIMHHOE 00y4YEeHUEY.
[IpuBOAUTH IPUMEDPHI 33124, PEIIAEMBIX
C IOMOLIBI0 HCKYCCTBEHHOTO
MHTEJJIEKTA.

Ilpakmuueckue padomot:

1. Ilouck eviuepviuiHoti cmpamezuu

8 ucpe ¢ noaHoU UHpopmayue.

2. Cpedcmea uckyccmeeHHo20o
unmennexma

Hroro no pazgeny

18
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Paznen 2. AiropuT™Mbl ¥ IPOrPAMMUPOBAHUE

2.1 | DileMeHTBI TEOpHH 6 dopmann3aliys MOHATHUS aJrOprUTMA. [TosICHATD MOHATHS «BBIYUCIUTEIBHBIN
JITOPUTMOB Mammuna TrloprHra Kak yHUBEpcaiabHasi | MPOLECCH, «CIOKHOCTD aJrOPUTMAy,

MOJIEJIb BHIYUCIICHH. «3(PPEKTUBHOCTD aNTOPUTMAY.
Tezuc Yepua—Trropunra. [TpuBoauTh IpUMeEpHI 3P PEKTUBHBIX
OneHka CJI0)KHOCTH BBIYMCIICHHUM. JITOPUTMOB.
Bpems paboTer 1 00beM uctonb3dyemoir | COCTaBIISITh IPOTPaMMBI JJISI MAITMHbBI
MaMATH, UX 3aBUCUMOCTb OT pa3mepa Toropunra.
WCXOJIHBIX MaHHBIX. OlleHKa JlaBaTh OIIEHKY CJI0’KHOCTH H3BECTHBIX
ACUMIITOTUYECKOU CII0KHOCTH JITOPUTMOB.
aIrOPUTMOB. AJITOPUTMBI Ilpakmuueckue padomot:
MOJIMHOMUATILHOM CJIOKHOCTH. 1. Cocmaenenue npocmoti npocpammol
[Tepebopusbie anroput™mel. [Ipumepbl o151 mawunsl Totopunea
Pa3TUYHBIX ATOPUTMOB PEIICHUS
OJIHOM 3a/1a4M, KOTOPbIE UMEIOT
PA3IUYHYIO CIOXKHOCTh

2.2 | AnropuTMBI 28 [Touck mpOCTHIX YKCET B 33]JAHHOM Hcnonb30BaTh aaropuTM «pEIIeTo

Y CTPYKTYPBI JaHHBIX

JIMana3oHe ¢ MOMOIIBIO aJlTOpUTMA
«petrero DparocheHay.
MHoropa3psaHbie 1IeJIble Yuca,
3a/1a4M IJTMHHOW apu(METHKH.
CnoBapu (accoliuaTUBHbIC MACCHUBHI,
oToOpaxkeHust ). X31I-Ta0IUIbI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
cJoBaps AJisl 33JJaHHOTO TEKCTA.
Crexu. AHanu3 npaBUIILHOCTH
CKOOOYHOT0 BhIpaKeHMs. Beruncnenue

OparocdeHay A HOUCKa MPOCTHIX
qrcesl B 3aJJaHHOM JHara3oHe.
[TosicHATh MpUHLIUIIBI 00Pa0OTKHU
MHOTOPa3PSAIHBIX LEJBIX YHCET

U Pean30BbIBaTh COOTBETCTBYIOIINE
QJITOPUTMBI Ha SI3bIKE
IPOrpaMMHUPOBAHHUS.

[TpumeHsITH CioBapu
(accouMaTUBHBIE MACCHBBI,
oToOpakeHus) B 3a7auax 00paboOTKH
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apu(pMETUIECKOTO BBIpAKEHUS,
3aMMCaHHOTO B MTOCT(HUKCHOU hopMme.
Ouepenn. Micnions3oBanue ouepen
JUTSI BpEMEHHOTO XpaHEHUS TaHHBIX.
Anroputmsl Ha rpadax. [ToctpoeHue
MUHHUMAJIbHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBS3HOTO
HEOPUEHTUPOBAHHOTO Tpada.
KonndecTBo pa3IuaHbBIX MyTEeH MEKTY
BEpIIMHAMYU OPUEHTHPOBAHHOTO
aIUKINYECKOro rpada. AIroputm
Heivikcrpsol. [lepeBps. Peanuzanus
JiepeBa C TOMOIIBIO CCHUIOYHBIX
CTpyKTyp. [IBonuHbIC (OMHApHBIE)
nepeBbs. [locTpoenue aepesa

JUISL 33TAaHHOTO apU(METHIECKOTO
BBIpaKEHMSI. PEKypCUBHBIC aITOPUTMBI
o0OxoJa faepeBa. VMcnonp3oBanue cTeka
1 odepenu I 00Xoa AepeBna.
JluHaMu4yeckoe mporpaMMHUpPOBaHUE KaK
METOJI PEIICHUS 337]a4 C COXPaHCHUEM
MIPOMEKYTOUHBIX PE3yIbTATOB. 3a1a4H,
peraeMbIe C TOMOIIBIO TUHAMUYECKOTO
MPOTPAaMMUPOBAHUS: BEIYUCIICHUE
PEKYpCUBHBIX (DYHKIMH, TOACYET
KOJIMYECTBA BAPUAHTOB, 331491
ONITHMU3AIAN

JTAHHBIX.
BrINOMHATE NpOCTON aHAIN3 TEKCTA
Ha €CTECTBEHHOM $I3bIKE, B TOM YHUCJIE
C MCIOJIb30BAaHUEM PETYJIIPHBIX
BBIPAKCHUM.

[TosicHATH IPUHIKITBI PpAOOTHI CTEKA
U ouepeiu, UCTOIb30BaTh CTEKH

1 OYepeau ISl PEIICHUS
ANTOPUTMHYECKHUX 3a/1a4.
Peann30BBIBaTh ¥ UCTIOJIB30BATh
JIBOMYHbIE (OMHAPHBIE) 1EPEBbS

U rpadbl 4714 penieHus 3a1a4
00pabOTKH JTaHHBIX.

Hcnonb30BaTh IMHAMUYECKOE
MIPOrPaMMHUPOBAHHE

JUTSI BBIYMCIICHUS] PEKYPCHUBHBIX
(GyHKLHMIA, TOACYETa KOJIUYECTBA
BApUAHTOB U PEIICHU 3a/1a4
ONITUMU3AIIHH.

Ilpakmuueckue padomoi:

1. Ilouck npocmulx yucen 6 3a0aHHOM
ouanazome.

2. Peanusayus eviuucienu

€ MHO20PA3PAOHBIMU YUCTAMU.

3. Ilocmpoenue anghasummo-
YacmMomHoz20 C108aps 0718 3a0aAHHO20
meKkcma.
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4. Ananus mexcma Ha ecmecmeeHHOM
A3bIKe.

5. Bwiuucnenue apugpmemuueckoco
BbIPANCEHUS, 3ANUCAHHOZO

6 nocm@uxcHoti popme.

6. Hcnonvzosanue ouepeou.

[. Hcnonvzosanue depesves

0151 BLIYUCTICHUS APUPMEMULECKUX
8bIPANHCEHUIL.

8. Buiuucnenue onunvl Kpamuatiuie2o
nymu mexcoy eepuuHamu epagha
(aneopumm [etixkcmpoi).

9. Bwiuucnenue pexypcugHuix QyHKyutl
€ NOMOWBIO OUHAMUYECKO20
NPOSPAMMUPOBAHUSL.

10. Iloocuem konuuecmea apuanmos
€ NOMOWbIO OUHAMUYECKO20
NPOCPAMMUPOBAHUSL.

11. Pewenue 3a0au onmumuzayuu

C NOMOWBIO OUHAMUYECKO20
NPOSPAMMUPOBAHUSL

2.3

OCHOBBI O0OBEKTHO-
OPUEHTUPOBAHHOTO
IpOrpaMMHUPOBAHUS

16

I[Tousitie 00 0OBEKTHO-

OPUEHTUPOBAHHOM IPOIPAMMHUPOBAHNH.

OOBekTHI ¥ K1acchl. CBOMCTBA

1 MeTOAbI 006eKTOB. OOBEKTHO-
OPHUEHTUPOBAHHBIN aHAJINU3.
Pa3zpaboTka mporpamMM Ha OCHOBE

[TosICHSITH OCHOBHBIE IPUHITUTIBI
00BEKTHO-OPUEHTUPOBAHHOTO
IPOrPaMMHUPOBAHHUS.
[IpoexkTupoBaTh 1 HCTIOIB30BATH
IPOCTHIE KJIACCHI OOBEKTOB.
[IpoexkTupoBaTh HEpapXuu KIaccoB
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00BEKTHO-OPUEHTUPOBAHHOTO MOAX0/A.
WNukancynsiuuys, Hacae0BaHue,
oJIMMOp(U3M.

Cpenpbl ObICTpOii pa3pabOTKH IPOrpaMM.
[TpoexTupoBanue nunTepdeiica
noJib3oBares. Mcrnonb3oBaHue rOTOBBIX
YIPABJISIEMBIX JIEMEHTOB

JUUIsl TIOCTPOEHUS uHTEepdeiica.

O030p A3bIKOB IPOTPAMMUPOBAHHUSL.
[TonsTe 0 mapagurmax
IPOrPaMMUPOBAHHUS

JUTS1 OMMCAHMSI TPEAMETHON

o0macT.

Pa3pabateiBaTh porpamMmsl

¢ rpaduyeckuM UHTEpPercoMm.
N3y4dats BTOpOU A3BIK
MIPOTrPaMMHUPOBAHUS

Ilpakmuueckue pabomoi:

1. Hcnonvzosarue 20mosulx K1acco8
8 npozpamme.

2. Paspabomxka npocmou npocpammoi
C UCNOIb308AHUEM KIACCO8.

3. Paspabomka kaacca, ucnov3yroue2o
UHKANCYTAYUIO.

4. Paspabomka uepapxuu Kiaccoe.

5. Paspabomxka npozcpammoi

¢ epaghuueckum unmeppeiicom

Hroro no pazgeny

50

Pa3nen 3. UndopmaumoHHbIe TEXHOJOTHH

3.1

Kommnsrorepno-
MaTEMaTH4YECKOE
MO/ICJIMPOBAHUE

8

DTanbl KOMIIBIOTEPHO-MATEMATHUYECKOTO
MOJICJIMPOBAHUS: TOCTAHOBKA 33]1a4H,
pa3paboTka MOJIeNIH, TECTUPOBAHUE
MOJIEIIA, KOMITBIOTEPHBIN

AKCIEPUMEHT, AaHAJIU3 PE3YIIbTATOB
MOJIETTUPOBAHUSI.

JuckpeTu3anus Ipyu MaTeMaTH4eCKOM
MOJICJIMPOBAHUU HEMPEPHIBHBIX
npoiieccoB. MoenrpoBaHue TBUKEHHUS.

BriaensaTe 3Tansl KOMOBIOTEPHO-
MaTEMATUYECKOTO MOJICIIMPOBAHUS

Y PEAIN30BbIBATh UX C MIOMOIIIBIO
MIPOTPaAaMMHOTO OOECTICYCHHUSI.
[TosicHATH HEOOXOIUMOCTH U CYIITHOCTh
JIVCKPETU3ALINU TTPU PELICHUN
BBIYMCIIUTEIBHBIX 337a4 C IOMOILBIO
KOMITBIOTEPOB.

Hcnonp30BaTh IMUTALIMOHHOE
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MopenupoBaHue OMOJIOTUYECKUX
cucteM. MaTeMaTuyecKkrue MOJENH

B SKOHOMUKE. BeruucnurenbHbie
DKCIEPUMEHTHI C MOJACIISIMU.
O06paboTKa pe3yabTaTOB IKCIIEPUMEHTA.
MeTon HauMEHbBIINX KBaJIpaTOB.
O1neHKa YnCIIOBBIX TAPaMETPOB
MOJIETTUPYEMBIX OOBEKTOB

U npoueccoB. BoccranoBieHue
3aBUCHMOCTEM MO pe3yJIbTaTam
AKCIIEPUMEHTA.

BeposarnoctHbie MOe. MeTOIBI
Mownre-Kapiio. Umutanmonsoe
MozenrpoBanue. CHCTEMBI MACCOBOTO
o0CITy)KUBaHUS

MOJIETTUPOBAHUE, B TOM YHCIIE

Ha OCHOBE BEPOSITHOCTHBIX MOJIEJIEH.
OObpabatbIBaTh pe3yabTaThl
HKCIIEPUMEHTA.

Ilpakmuueckue pabomot:

1. Mooenuposanue osusicenus.

2. Mooenuposanue buonocuyeckux
cucmenm.

3. Umumayuonnoe mooenuposanue
¢ nomowybro memooa Monme-Kapino.
4. Obpabomka pe3y1bmamos
9KCnepumenma

3.2

ba3er janHBIX

10

Tabnuunbie (pensiiioHHbIe) 0a3bl
naHHbIX. Tabnuiia — npeacTaBieHue
CBeJIEHHI 00 OTHOTHUIIHBIX OOBEKTAX.
ITone, 3anmck. Kirou Tabnuiel. PaboTa
C TOTOBOU 0301 JaHHBIX. 3al0JIHEHUE
0a3bl qanHbIX. [Tonck, copTHpoBKa U
buabTpanys TaHHBIX. 3aIIPOCHI

Ha BBIOOPKY JaHHBIX. 3aITPOCHI

C mapameTpaMHu. BeraucisieMple mosis

B 3aIpocax.

Muorortabanyabie 0a3bl JaHHBIX.
Tunsl cBsI3el MEXIy TaOTUITAMH.

XapaxkTepusoBaTh 0a3y TaHHBIX KaK
MOJIEb IPEAMETHOM 00JIaCTH.
[IpoexTupoBaTh MHOTOTAOINYHYIO Oa3y
TTAHHBIX.

OcyIecTBIATH BBOJ M PEIAKTHPOBAHUE
TTAHHBIX.

Ocy1iecTBIATh COPTUPOBKY, TIOUCK

¥ BBIOOD JTaHHBIX B TOTOBOM 0aze
TTAHHBIX.

®opMHUpOBaTH 3aITPOCHI HAa TTIOUCK
JAHHBIX B CPEJIC CUCTEMBI YIIPABIICHUS
0azaMu JaHHBIX.
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Buemnwmii kimrou. I{emocTHOCTD 0a3sl
JTAHHBIX. 3aIPOChl K MHOTOTA0 IUIHBIM
0a3aMm JTaHHBIX

VYrpaBnsaTs 02301 JaHHBIX

C TOMOIIIBIO TPOCTHIX 3aMTPOCOB

Ha s3p1ke SQL.

[TosicHATh 001acTH MPUMEHEHHS],
JIOCTOMHCTBA U HEJIOCTATKHU
HEPEJISIIIMOHHBIX 0a3 TAHHBIX

B CPaBHEHUU C PEIISIIIMOHHBIMH.
Ilpakmuueckue padomuwi:

1. Paboma c comosoti 6a30ti OGHHBIX.
2. Paspabomka mrocomaobauyuHot 6azvl
OAHHDIX.

3. 3anpocwl k MHO2OMabRUUHOU ba3e
OQHHDIX.

4. Vnpasnenue 0aHHbIMU C NOMOWBIO
azvika SQL

3.3

Be0-caiTel

14

Nurepuer-npuinoxenus. [lonstue o

CEpPBEPHON U KIIMEHTCKOM YaCTAX CaiTa.

TexHONOTHUsI «KJIUEHT — CEPBEP», €€
JTOCTOMHCTBA U HeJOCTAaTKU. OCHOBBI
s3pika HTML 1 kackagHbIx TaOIuIl
ctuiieit (CSS). Crienapun Ha sI3bIKE
JavaScript. ®opMbl Ha BeO-CTpaHUIIE.
Pa3Mmerienne BeO-caiiToB. Yciayra
XOCTHHTA. 3arpy3ka (aitioB Ha calT

[TosSICHATH IPUHIUIIBI TEXHOJIOTUH
«KJIUEHT — CEPBEP» Ha MpUMEpPE
B3aMMO/ICHCTBUS Opay3epa

u BeO-cepBepa. Co3aBaTh IPOCTHIC
BEO-CTpaHUIIbI, UCTIOIB3YS SI3bIK
pasmetkn HTML, kackaaHbIe TaOIHITBI
CTUJIEU U CLICHAPUU HA SI3bIKE
JavaScript. OnuceIBaTh TEXHOJOTHIO
pa3MeELICHUs CAauTOB B ceTh IHTEpHET.
Ilpakmuueckue paoomur:

1. Coz0danue mexcmosoti
8eO-cmpanuybl.
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2. Co30aHue 8eb-cmpanuybl,
sKAOUAIOW el MYTbMUMEOULIHbLE
00BeKmul (PUCYHKU, 36YKOBbLE OaHHbIE,
8U0€0).

3. Ogopmnerue cmparuybl ¢ LOMOUBIO
KACKAOHBIX mabauy cmuJietl.

4. Ucnonv3osanue cyenapues Ha s3vike
JavaScript

3.4

KommnbrorepHas
rpaduka

BBoa uzo0paxeHuii ¢ UCIOJIb30BaHUEM
pa3IMUHbBIX [TU(POBHIX YCTPOUCTB
(mudpoBbIX oTOANMIAPATOR U
MHKPOCKOTIOB, BUACOKAMEDP, CKAHEPOB
U JPYTUX YCTPOWCTB).

['paduueckuii penaktop. Pazpemienue.
Kanpuposanue. Mcnpasinenue
nepcnekTuBsl. I mcrorpamma.
Koppekuus ypoBHEN, KOPPEKIHS 1IBETA.
OO6eciBeunBaHNE [IBETHBIX
u3zoopaxenuil. Peryms. Pabota

¢ obnacTsaMu. OUIBTPHI.
MHoroca0iHbIE H300paKEeHHUS.
TekcroBble cion. Macka ciosl.
Kananel. CoxpaneHue BbIICTIEHHON
obsactu. [lonrotToBka uiurocTpanu
71t BeO-cailToB. AHUMHUPOBaHHBIE
M300pakeHHUS.

Bekropnas rpaduka. [[puMUTHBEI.

BoInoHATE 00111y10 KOPPEKIIUIO
IU(POBBIX U300pAKEHHIA.

[IpuMeHATh HHCTPYMEHTHI
rpauyecKoro peakTopa K OTACIbHBIM
00J1aCTsAM U300paKEHUS.

CTpouTh MHOTOCJIOWHBIE U300PaKEHUS
C MCTIOIb30BAaHHEM MACOK, TOTOBUTH
WJUTIOCTPALIMU JJIST pa3MEIICHUS

Ha BeO-caliTax, co3/1aBaTh
aHUMUPOBAHHBIC U300PAKECHHUS.
Co3naBaTh BEKTOPHBIE N300paKEHUS

C TIOMOIIBIO PEAAKTOPa BEKTOPHOM
rpaduKy UM HHCTPYMEHTOB
TEKCTOBOTO MpoIeccopa.
Ilpakmuueckue pabomoi:

1. Obpabomxa yugposvix pomozpaghuii
(kadpuposaHue, ucnpasienue
nepcneKmussl, KOppekyus yposHel,
KOppeKyusl yeema,).
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N3MeHneHne nopsiika 3JIEMEHTOB.
BripaBHuBaHuEe, pacrpeaeineHue.
I'pynnupoBka. Kpusbsie. @opMaTsl
BEKTOPHBIX PUCYHKOB. Mcrionb30BaHue
KOHTYpOB. BekTtopuszanus pacTpoBbIX
U300paKEHUI.

[ IprHIUIIBI TOCTPOCHUS

Y PEIAKTUPOBAHUS TPEXMEPHBIX
Mojeiel. CeToYHbIC MOJCIIH.
Marepuansl. MoaenupoBanue
HMCTOYHHKOB OCBEILICHMUS.

Kamepsl. A1ANTUBHBIE TEXHOJIOTUH
(3D-mpunTepsl). [ToHsATHE

O BUPTYAJIbHOU PEAUTBHOCTH

Y JIOTIOJTHEHHOW PEANIBHOCTH

2. Pemywv yugpposoix pomoepaghuii.
3. Muozocnotinble u306paxceHus.

4, AHumuposaHnuvle U300paANCeHUs.
5. Bexmopnas epaghuxa

3.5

3D-monenpoBaHue

[IprHLIMIIBI TOCTPOCHHUS

Y PEIAKTUPOBAHUS TPEXMEPHBIX
Mojeieli. CeToYHbIC MOJCIIH.
Marepuansl. MoaenupoBanue
MCTOYHUKOB OCBelIeHUs. Kamepsl.
AJITUTUBHBIE TEXHOJOTUN
(3D-nipunTEpHI).

IToHsiTHE O BUPTYAIIBHOU PEAIBHOCTH
Y JIOITIOJTHEHHOU peabHOCTH

ITosiCHATE NPUHLMUIIBI TOCTPOEHUS
TPEXMEPHBIX MOJIEIIEH.
BrInonHATH oniepanuu 1o nocTpOEHUIo
Y PEAAKTUPOBAHUIO TPEXMEPHBIX
MOJEIEH.

Pazmemars Ha BUpTyaIbHOMN
CLIEHE UICTOYHHNKHU OCBEIICHUS

Y KaMepBhl.

[TpuBOAUTH pUMEPHI
WCITOJIB30BAHUS TEXHOJIOTUI
BUPTYaJIbHOMU U IOTIOJTHEHHOU
PEAIILHOCTH.

51



denepanbHas padouas nporpamma | Madopmatrka. 10-11 knaccel (yrinyOJeHHBIH YpOBEHb)

Ilpakmuueckue pabomol:

1. Coz0anue npocmouix mpexmepHuix
Mooeneu.

2. Cemounbie mooenu.

3. Penoepune

Hroro no pazgeny 48
PeszepBHOE Bpems 20
OBUIEE KOJIMYECTBO 136
YACOB I1O ITPOT'PAMME
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NEPEYEHb (KOJIU®UKATOP) MIPOBEPSIEMbBIX TPEFOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOMN OBPA30OBATEJBHOU
IPOTPAMMBI CPEJTHEI'O OBLIIEI'O OBPA3SOBAHUS U DJIEMEHTOB
COJIEPKAHUSI IO UHO®OPMATHUKE

Jljig IpoBeieHUs €JMHOIO FOCYIapCTBEHHOTO dK3aMeHa 1o MH(opMaTuke (Jaiee —
EI'D mo wunpopmaruke) wucmnonb3yercs mepedeHb (KoAu(UKaTop) MpPOBEPsSEMBIX

TpeOOBaHMI K

pe3yJbTaTaM OCBOEHHMSI OCHOBHOM 00pa3oBaTelbHONH HIPOrpamMMbl

CpCOHCTO O6HIGFO O6p3.30BaHI/ISI " 3JICMCHTOB COACPKAHUA.

IIposepsiembie Ha EI'D mo nHpopmaTuke TPeOOBAHUA K Pe3yJIbTATAM OCBOCHUS
OCHOBHOI1 00pa30BaTeJIbLHOM IPOrPaMMBbI CpeIHero 001ero 00pa3oBaHusA

Kog
IIPOBEPSEMOTO
TpeOOBaHUs

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHUS
OCHOBHOI 00pa3oBaTeILHON MPOrpaMMbl CPEHETO OOIIETO
o0pazoBaHus

1.

3HaTh (MIOHUMATh)

1.1

[TonnmaHre OCHOBHBIX MPUHITUIIOB YCTPONUCTBA U (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX  CTallMOHAPHBIX W  MOOWJIBHBIX  KOMIIBIOTEPOB;
TEHJACHUUN PpPa3BUTUA KOMIIBIOTEPHBIX TEXHOJIOIMM; BIIAJICHUE
HaBbIKAMU Pa0OThI C OMEPAIMOHHBIMU CHUCTEMaMU U OCHOBHBIMU
BUJIaMU TIPOTPAMMHOTO OOECTICUECHHMsI ISl PEIIeHUs y4eOHBIX 3a/a4
10 BHIOpaHHOM CIIeIUATTU3AINH

1.2

Hanuuuwe npencraBneHuit o 0a30BBIX MPUHIMIIAX OpraHU3AIMU
1 (QYHKITMOHUPOBAHUS KOMITBIOTEPHBIX CETei

1.3

[TornMaHne OCHOBHBIX MPUHITAIIOB TUCKPETHU3AINH PA3TUIHBIX BUIOB
uHhopMaIUn

1.4

[Tonnmanue 6a30BbIX AITOPUTMOB 0OPAOOTKU YUCIOBOM U TEKCTOBOM
uHbopMaluu (3aMuch YHMCEN B MO3ULMOHHOW CHCTEME CUHCICHHS,
JNEIUMOCTh IIeJIbIX YHWCEJ; HAXOXKJIEHUE BCEX MPOCTBIX YHCEN
B 3aJIaHHOM Juara3oHe; 00paboTka MHOTOPA3PsIHBIX IEJbIX YHCEN,;
aHaJlu3 CHUMBOJIBHBIX CTPOK U JPYIHX), aJrOPUTMOB TOHCKa
U COPTHPOBKHU

1.5

3Hanue (yHKIMOHATBHBIE BOZMOKXHOCTH HHCTPYMEHTAIBHBIX CPEACTB
Cpelbl pa3paboTKu

1.6

BH&I[CHI/IG OCHOBHBIMH CBCACHUAMH O 0azax AJaHHBIX, UX CTPYKTYPC,
cpeacTBax CO3aaHudg U pa6OTI>I C HUMH
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1.7

[lonnmManue  BO3MOXKHOCTEM M OTPAaHUYECHHM  TEXHOJIOTHM
UCKYCCTBEHHOI'O HHTEJJIEKTa B pa3IMYHbIX O0JIACTAX; HAJINYHUE
NpeCTaBICHU 00 HCIMOJIb30BaHUM HH()POPMAIIMOHHBIX TEXHOJIOTHIMA
B Pa3IMYHBIX MPOEeCCHOHATBHBIX cepax

1.8

Bnagenue TeopeTuyecKuM annapaToM, MO3BOJISIOIIMM OCYLIECTBIATh
IIPEICTABICHHE 3aJaHHOTO HATYpPaJIbHOIO 4YHCIA B Pa3IUYHBIX
CUCTEMAax CYHCIICHUS; BBINOJHATh IPEOOpa3OBaHUsl JIOTUYECKUX
BBIPDAKEHHUI, HCIHOJIb3Ysl 3aKOHBl aireOpbl JIOTMKH; OMNPEAEHSATh
KpaT4ailInii MyTh BO B3BELIEHHOM I'pad)e U KOJIMYECTBO MyTEH MEX Iy
BEpPLIMHAMU OPUEHTUPOBAHHOTO ALIMKINYECKOTO Tpada

YMmeTh

YMeHHe UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJICTH
JUIs.  aHalii3a OOBEKTOB U MpoleccoB: (GOpPMYyJIUpPOBATH IIEb
MOJICIMPOBAHUS, BBIMOJIHATh AaHAIN3 PE3YJNbTATOB, TOJYYCHHBIX
B XOJIc MOJICIUPOBAHUS, OIICHWBATh aJCKBAaTHOCTb MOJCIH
MOJICIUPYEMOMY OOBEKTY WJIU MPOLIECCY; MPEACTABIATh PE3yIbTAThI
MOJICTUPOBAHUS B HATJISITHOM BHJIC

2.2

YmMenue kinaccuuIMpoBaTh OCHOBHBIE 3a/Jaud aHalIu3a JIaHHBIX
(mporHo3upoBaHue,  KiaccuPuKauus, KiIacTepusalus, aHaIu3
OTKJIOHEHHUI); TOHUMATh TMOCJEJA0BATEILHOCTh PEIICHUS 3a7ad
aHajgu3a JaHHBIX: COOp NEPBUYHBIX JAHHBIX, OUYKMCTKAa M OIIEHKa
KauecTBa JIaHHBIX, BbIOOp U (WJIM) TOCTPOCHUE  MOJEIIH,
npeoOpa3oBaHue JaHHBIX, BU3Yyadu3allMsl JaHHBIX, MHTEPIPETAIUSI
pe3yJbTaToB

2.3

YMenue omnpenensith  HHGOPMAIMOHHBIH  00BEM  TEKCTOBBIX,
rpaduyeckuX W 3BYKOBBIX JaHHBIX TMPU 3aJ[aHHBIX MapameTpax
JOUCKPETU3ALMHU. Y MEHUE ONPEACISATh CPEIHIOI0 CKOPOCTh IMEepenadn
JAHHBIX, OIIEHUBAaTh U3MEHEHHE BPEMEHM Iepeayu Mpu U3MEHEHUHN
WHPOpMAIIMOHHOTO O00BEMa JaHHBIX M XapaKTePUCTUK KaHaja
CBSI3U

24

YMeHue cTpouts Ko, 00eCreyrnBaroIii HAMMEHBITYI0 BOZMOXKHYIO
CPEIIHIONO JUIMHY COOOIICHUS PU U3BECTHOM 4acTOTE CUMBOJIOB

2.5

YMeHue UCIOJIb30BaTh MPU PEIIEHUH 33/1a4 CBOKWCTBA MO3ULIMOHHOU
3aIUCHU YHUCEIN, aJITOPUTMbI TIOCTPOCHUS 3aMKMCH YHUCIIA B TIO3UIIMOHHOM
CUCTEME CUHUCIICHUS C 3aJJaHHBIM OCHOBAaHUEM M NOCTPOCHHMS YHCIIA
II0 CTPOKE, COAEPIKAILEH 3aIIMCh ATOTO YHCIIA B TO3UIIMOHHOW CHCTEME
CUMCJIEHUSI C 3aJaHHBIM OCHOBAHUEM; YMEHHUE  BBINIOIHATH
apu(pMETUIECKHE OTICPAINH B TIO3UITMIOHHBIX CHCTEMaX CUUCIICHUS
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2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHUE B JAUIBIOHKTHUBHOMN
U KOHBIOHKTHBHOM HOpPMalibHBIX (hopMax MO 3aJaHHON Tabimuile
UCTUHHOCTH; HCCIEN0BaTh O0JIaCTh HUCTUHHOCTH BBICKA3bIBAHMS,
COJIEpKAILlETO  MEPEMEHHBIE; pPEIIaTh HECJIOXKHBIE JIOTUYECKUE
ypaBHEHHUS

2.7

YMeHue pemars alropuTMHAYECKUE 3a/1a4d, CBSI3aHHBIE C aHAIU30M
rpadoB (3a7aun MOCTPOCHUS ONTHUMAJILHOTO IYTH MEXK]y BEpIIMHAMU
rpada, ompeneneHus KOJUYECTBA PA3IUYHBIX IMyTEH MEXIy
BEpIIMHAMU OPUEHTHPOBAHHOTO AIUKINYECKOro rpaga)

2.8

YMeHue uCrnoiab30BaTh ACPEBbSl MPHU aHAIM3€ M MOCTPOCHUHM KOJOB
W JUIS TIPEACTaBIICHUs] apu(PMETUUECKUX BBIPAXKECHUM, TTPU PELICHUU
3a7a4 TOMCKa W COPTUPOBKH; YMEHUE CTPOUTH JIEPEBO HIPbI
MO0 3aJlaHHOMY allTOPUTMY; pa3padaThiBaTh U OOOCHOBBIBATH
BBIUTPBIIIHYIO CTPATETUIO UTPBI

2.9

YMeHue AHAJIM3UPOBATE AJITOPUTMbBI C HCIIOJIB30BAHHUCM Ta6J'II/I]_I
TpaCCUPOBKH, OIIPCACIIATH oe3 HCIIOJIB30BaHUA KOMIIBIOTCPA
PE3yJbTaTbl BBIIIOJHCHUA HCCJIOXHBIX IIPOrpaMM, BKIIIOYAIOOINX
OHUKJIBbI, BCTBJICHHUA MW IIOAIIPOIPpaMMBbI, IIPH 3aJdHHBIX HCXOIHBIX
JaHHBIX

2.10

YMeHue omnpenensaTh CIO0XHOCTh H3y4aeMbIX B Kypce 0a30BBIX
QITOPUTMOB  (CYMMHUPOBAHHME 3JIEMEHTOB MAacCHBa, COPTHPOBKA
MaccuBa, epeOOpHbIE ANrOPUTMbI, IBOUYHBIN MOUCK) U MPUBOIUTH
IPUMEPBI HECKOJIBKUX aJITOPUTMOB PA3HOW CIIOXKHOCTH JUISl PELICHUS
OJIHOM 3a7a4u

2.11

Bnanenue yHUBEpCaIbHBIM S3BIKOM HPOIPAMMHPOBAHHS BBICOKOTO
ypoBust (ITackams, Python, Java, C++, C#), mnpeacraBieHUIMH
0 0a30oBbIX THUNAX JAHHBIX M CTPYKTypax JaHHBIX; YMEHHE
UCIIOJIb30BaTh OCHOBHBIE YIPABIAIONIME KOHCTPYKLHMH, YMEHHE
OCYLIECTBJISATh AHAIU3 NPEIJOKEHHOW MPOrpaMMBbl:  OINPENEITH
pe3ynbTaThl pabOThl MPOrpaMMBbl MPU 33JaHHBIX UCXOJHBIX JTAHHBIX;
OIPENENATh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO IOJIy4YEHHE
YKa3aHHBIX PE3yJIbTaTOB; BBISBISATH JIJAaHHBIE, KOTOpPBIE MOTYT
npuBeCTd K omuOke B paboTe nporpammsbl; (HOPMYIUPOBATH
NPEMIOKEHMS 110 YIYUIIEHUIO IPOrPAaMMHOTO KOJ1a

2.12

YMeHue peanu3oBbIBaTh Ha BBIOPAHHOM IS W3YYEHUS SI3bIKE
nporpamMmupoBanus Beicokoro yposHs (Ilackans, Python, Java, C++,
C#) TumoBble  anrOpUTMbI  OOpaOOTKM  YHICEN,  YHCIOBBIX
MOCJIEI0BATEIBHOCTE M MAcCHUBOB: MPEACTABICHUE YKCIa B BUJC
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Habopa TMpPOCTBIX COMHOXHTENEH; HaXOXKIECHUE MAaKCUMAaJIbHOM
(MMHUMAaNBHOM) HU(PBI HATYPATHEHOTO YHCTIA, 3aMTMCAHHOTO B CUCTEME
CUMCIIEHHA C OCHOBaHUEM, HemnpeBblmaronmM 10; BbIYMCICHHE
O0OOILIEHHBIX XapAKTEPUCTUK 3JIEMEHTOB MaccHUBa WJIM YHCIOBOU
HOCJIEI0BATEILHOCTH (cymMMBl, IPOU3BEICHUS CpEIHETO
apu(pMeTHYecKoro, MUHUMAJIFHOTO M MAaKCHMAaJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YIOBJIETBOPSIONIMX 33aJaHHOMY YCIIOBHIO);
COPTHUPOBKY  3JEMEHTOB  MAacCHUBa;  yYMEHHME  HCIIOJIb30BaTh
B IIpOrpamMmax JIaHHbIE PAa3JIMYHBIX TUIIOB C YYETOM OIpaHUYEHHUN Ha
JMANa30H UX BO3MOKHBIX 3HAYEHUH, IPUMEHSATD NIPU PEUICHUH 3a/1a4
CTPYKTYpPbl JaHHBIX (CIOUCKH, CIOBAapH, CTEKH, OYEpPEIH, JI€PEBbA);
OPUMEHATh  CTaHAAPTHbIE U COOCTBEHHBIE  MOANPOTPAMMBI
UIE  O0paOOTKM YHMCJIOBBIX JIaHHBIX M CHUMBOJIBHBIX  CTpOK;
UCIIOJIb30BaTh MPHU pa3pabOTKe MporpaMM OMOIMOTEKU MOANPOTPamMM;
YMEHHME HCIOJIb30BATh CPEACTBA OTIAAKUM IIPOrpaMM B CpEIe
IPOrPaMMHUPOBAHHUS

2.13

YMeHre HCHOJb30BaTh AJIEKTPOHHBIE TaONMIBI JJI aHaJIW3a,
IpeCTaBICHUs U 00pa0OTKHU JaHHBIX (BKJIHOYAsi BHIOOP ONTUMATBHOTO
pelIeHus, NoA00p JMHUM TPEHIA, PELICHUE 3a/1a4 IPOTHO3UPOBAHNSA);
YMEHUE HCMOIb30BaTh TaOIWYHBIE (PENSAIUOHHBIE) 0a3bl JaHHBIX
U CIPABOYHBIE CUCTEMBI

2.14

YMeHHue OpraHu30BbIBaTh JUYHOE MH(POPMALKMOHHOE MPOCTPAHCTBO
C HCMOJb30BAHUEM PA3IIMYHBIX CPEJCTB IUMPOBBIX TEXHOJIOTHUH;
NOHMMAaHHE BO3MOXHOCTEH HU(POBBIX CEPBUCOB T'OCYIapPCTBEHHBIX
yCIIyT, HUPPOBBIX 00pa30BATENbHBIX CEPBUCOB

IlepedeHb 3JIeMEHTOB coiep:kaHus, NPpoBepsieMbiX Ha EI'J no undgopmaruke

Kon IIpoBepsieMblii 2JIEMEHT COEPIKAHNS
1 Hudposas rpaMOTHOCTH

1.1 OCHOBHBIE ~ TEHICHUUM  PA3BUTUS  KOMIBIOTEPHBIX  TEXHOJOTHIA.
[TapannenbHbie BBIYMCJICHUS. MHoronporeccopHbie CHUCTEMBI.
PacnpeneneHHble BBIYMCIUTEIBHBIE CUCTEMbl M 00paboTka OOJbIIUX
JTAHHBIX

1.2 [TpuHIMIIBI TOCTPOESHUS U anapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBble mnpotokoisibl. Cetb WHTepHeT. Anpecanuss B cetu VHTEpHeT.
[TpoTtokonsl cteka TCP/IP. Cucrema nomeHnnbix umeH. Pa3nenenue IP-cetn
Ha MOJICETH C MTOMOILbI0 MACOK MOJICETEN
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1.3

daiinoBas cucrema. [louck B (aitoBoit cucreme. [IpuHIMIBI pa3MeIIeHUs
M UMEHOBaHMA (aiioB B jgoiaroBpeMeHHod namaAtd. [laGnonsl
I OMUCAHUS Tpynn (ailioB

1.4

CKOpOCTL rnepcaauu JaHHBIX. 3aBUCUMOCTbD BPCMCHU nepcaauu
oT I/IH(i)OpMaHI/IOHHOFO o0beMa JaHHBIX U XapaKTCPUCTUK KaHalla CBA3U

1.5

Hlu¢ppoBanue naHHbIX. CHUMMETPUYHBIE M HECUMMETPUYHBIE MIHU(PHI.
Mudpsr mpoctoii 3amensl. [udp Lesaps. ludp Bmkenepa. Aaroputm
mdpoBanus RSA

1.6

Kopl, mo3Bosstonire 00HapyKUBATh U UCIIPABIISATH OITMOKH, BOSHUKAIOIITUE
npu nepenade  naHHbIX. Paccrosame  Xsmmuara.  KoaupoBanwue
¢ noBTopeHueM 6uToB. Konbr Xammunra

Teopernyeckre 0CHOBBI UHPOPMATUKU

2.1

JIBOoM4HOE KOIMpOoBaHWE. PaBHOMEpHBIE W HEPAaBHOMEPHBIE KOJBI.
JlekoiupoBaHUE COOOIIEHUH, 3aUCAHHBIX C MOMOUIbI0 HEPABHOMEPHBIX
KonoB. YcmoBue ®ano. IlocTpoeHHE OIHO3HAYHO IEKOIMPYEMBIX KOIOB
C IIOMOILBIO IepeBa

2.2

Teopernyeckue moaxoapl K OLEHKE KoiudecTBa MHGopmanuu. EauHuibl
U3MEpeHHsl KojaumdecTBa HHpopmanmu. AnQaBUTHBIA MOJIXOJ K OIICHKE
KoJuuecTBa MH(popManuu. 3aKoH agAUTUBHOCTH WH(popmaruu. Popmyina
Xaptiu. Uudopmanus u BepositHocTh. Popmyna [llenHona

2.3

CucreMbl cuucieHus. PasBepHyTas 3amuch IEIbIX M JPOOHBIX YHCEI
B IIO3MIIMOHHOM cucTeMe cumciicHus. CBONWCTBA IIO3MIIMOHHOM 3alucH
yuciaa: KOJMYECTBO IMdp B 3amucH, MOpU3HAK JEIUMOCTH YHCIIa
Ha OCHOBAHHUE CHUCTEMbI CUHMCJICHMS. AJTOPUTM IEpEeBOJA 1I€JIOr0 4Yucia
U3 P-MYHOM CHUCTEMBI CUYUCICHUSI B ACCATUYHYIO. AJITOPUTM TIepeBOjA
KOHEeUHOM P-wuHON NIpoOM B JECATHYHYIO. AJTOPUTM MEpeBoAa IIEIO0ro
YyyCIia U3 JECATUYHOM CUCTEMBI cuuciieHus B P-uunyro. [lepeBon koHEeUHOU
JIECATUYHOMN npodu B P-uunyto. JIBonuHas, BOCbMEpHUYHAs
W IIECTHAALATEPUYHAS CUCTEMBbl CUHCICHUS, CBSI3b MEXAY HUMMU.
ApudmeTnyeckue oneparuy B MO3UITHOHHBIX CHCTEMaX CUMCICHUS

24

Tpoanaﬂ YpPaBHOBCHICHHAsA CUCTEMaAa CYHCJIICHMUA. I[BOI/I‘IHO-JICCHTI/IIIHB,SI
CHUCTCMaA CUHHCICHUA

2.5

KomupoBanune tekctoB. Komupoka ASCII. OmHOOaiTHBIE KOIUPOBKH.
Cranpapt UNICODE. Konnposka UTF-8. Onpenenenue
nH(pOpMaIIMOHHOTO 00beMa TEKCTOBBIX COOOIIICHUI

2.6

KomupoBanne wu3oOpaxenuit. OueHka HHPOPMALMOHHOTO  OObeMa
rpaduyecKux JaHHBIX IPU 33JaHHBIX Pa3pelIeHUH U TITyOuHe KOIUPOBAaHUS
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uBera. L{BeToBbIie MOAEN.
Komuposanue 3Byka. OnieHka HHPOPMAITMOHHOTO 00heMa 3BYKOBBIX JTAaHHBIX
MIPU 33JJaHHBIX YaCTOTE AUCKPETU3AIMU U PA3PATHOCTH KOJUPOBAHUSA

2.7

Anre6pa noruku. [loHsiTHE BhICKa3bIBaHHs. BbICKa3bIBaTelbHbBIE (OPMBI
(npenukatsl). KBaHTOpBI CyIIeCTBOBAHMS M BCEOOLTHOCTH.

Jlornyeckue omnepanuu. TaOiunbl UCTUHHOCTH. JIOrMYECKUE BBIPAKEHUS.
Jlornyeckne  Toxnmecta. Jlormdyeckne — omepauMd @ M ONEpalUU
HaJl MHOYKECTBAMH.

3akoHbl anreOpbl JOTMKH. DKBUBAJIECHTHBIE MPE0Opa30OBAHMS JIOTUYECKHUX
BbIpakeHNU. Jlornueckre ypaBHEHHS U CUCTEMBI YPABHEHHUI.

Jlornyeckue GpyHKIMH. 3aBUCHUMOCTh KOJIMYECTBA BO3MOKHBIX JJOTMYECKHUX
(YHKIHMI OT KOJIMYEeCTBA apryMEHTOB.

Kanonnueckue (hopMbl JIOTUUECKUX BBIPAKEHU I

2.8

COBepH_IeHHBIe JAU3BbIOHKTHBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC (bOpMBI,
AJIrOPHUTMBI UX ITOCTPOCHUS I10 Ta6J'II/II_[€ HCTHUHHOCTH

2.9

Jlornyeckne s1eMEHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropaspsaseiil cymmarop. IlocTpoeHne cxem Ha JOTHYECKUX 3JIEMEHTAX
10 3a/IaHHOMY JIOTHYECKOMY BBIP@KEHHUIO. 3aIUCh JIOTHYECKOTO BBIPAXKEHUS
110 JIOTUYECKOU CXeMe

2.10

Mopaenu nu mogenupoBanue. Llenn MoaenupoBanus. AIEKBaTHOCTh MOJIEIIH
MOJCITUPYEMOMY OO0BEKTY WM Tiporeccy. dopmanmzainus TPUKIATHBIX
3a7a4.

[IpencraBienre  pe3yiabTaTOB  MOJCIMPOBAHUS B BHAC, YI0OHOM
JUISl BOCOPUSATHUSA YesIoBeKOM. ['padrueckoe npeacTaBieHUe TaHHbBIX (CXEMBI,
Ta0UILBL, TpaUKn).

211

[IpencraBienne UEAbIX YMCEN B MaMATH KomImbioTepa. OrpaHMYeHHOCTh
Jarna3oHa YKCeN MPU OTPAHUYEHUM KOJIMYEeCTBa pa3psanos. [lepenonHenue
pa3psiiHOM ceTku. be33HakoBble W 3HAKOBBIC JaHHbIC. 3HAKOBBIN OWT.
JIBOMYHBIN JOTIOJTHUATEIBHBIN KOJI OTPUIIATEIBHBIX YUCET.

[TobutoBble noruueckue omnepauuu. Jlormyeckuii, apudmerndeckuit
u nukmueckuit cipuru. [udposanne ¢ momMoIp0 MOOUTOBON Omeparuu
«uckiroyarotee UIN»

2.12

HpeI[CTaBJIeHI/Ie BCIICCTBCHHBIX YHCCII B IIAMATH KOMIIBIOTCPA. 3Haqamaﬁ
4aCTb MW TMOPAOOK 4YHCIIA. I[I/IaHaC:‘.OH 3HAYCHUH BCHICCTBCHHBIX YHUCCII.
HpO6HCMLI XpaHCHUs BCIICCTBCHHBIX YHMCCII, CBA3aHHBIC C OTPAaHMYCHHUEM
KOJIMYECTBA pa3psaa0B. Breimonnenue onepaunﬁ C BCIICCTBCHHBIMH YHCJIAMH,
HaKOIUICHHE OITNOOK IIPHU BBIYUCIICHUAX
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2.13

I'padbr. OcHoBHBIC OHATHS. Buabl rpadoB. Onucanue rpados ¢ MOMOIIBIO
MaTpHI] CMEXHOCTH, BECOBBIX MATpHI], CIHCKOB CMEXHOCTU. PemieHue
ANTOPUTMUYECKUX 3aJlad, CBS3aHHBIX C aHajau3oM rpadoB (ITOCTPOCHUE
ONTUMAJIFHOTO MYyTH MEXIY BEepIIMHAMHU rpada, ompeaeneHue KOIUIecTBa
Pa3NIUYHBIX MyTeH MEXAY BEpUIMHAMU OPHEHTUPOBAHHOIO AllUKINYECKOTO

rpada)

2.14

Hepesbsi. bunapuoe aepeBo. [epeBbs moucka. CrocoObl 00xona JaepeBa.
[IpeacraBnenre  apu(PMETUUECKUX  BBIPAKEHWA B  BHJE  JEpeEBa.
Hcnonb3oBanue rpadoB U AEpEeBhEB MPU ONMUCAHUU OOBEKTOB U MPOIIECCOB
OKPYaIOILEro MUpa

2.15

JIucKpeTHble UTPhI JBYX WIPOKOB C NOJIHOM mH(popmanuei. [loctpoenue
JepeBa mepedopa BapUAHTOB, ONUCAHHE CTPATErMM UIPhl B TaOIMYHOU
(opme. BBIMTpBIIIHBIE U IPOUTPHILLIHBIE TO3ULIUHU. BBIMTPBIIIHbBIE CTpaTerun

2.16

CpenctBa HMCKYCCTBEHHOTO HHTeIUieKTa. MaeHTudukamuss ©  HOUCK
n300pakeHui,  pacmo3HaBaHue  Jull.  Vcmosib30oBaHWME  METOJOB
UCKYCCTBEHHOTO HHTEJUIEKTAa B oOydarommx cucremax. Mcmonb3oBaHue
METOJIOB UCKYCCTBEHHOTO UHTEJUIEKTa B poOOTOTeXHUKE. IHTEpHET BEIlIEH.
Hetiponnsie cetn

AJNTOPUTMBI M TPOTPAMMUPOBAHUE

3.1

Qopmanuzanuss  HoHATHS — anroputMa.  Mammnaa — TeropuHra — kak
YHUBEPCAIbHAS MOJICNIb BEIYMCICHUI

3.2

OueHka CII0KHOCTH BbIYUCIEHUI. BpeMmsi paboThl 1 00BEM HCHONB3YyEMOM
naMsATH, HMX 3aBHUCHMOCTh OT pa3Mepa HUCXOOHbIX JaHHbIX. OneHka
ACUMIITOTUYECKOM CIOKHOCTH aJrOPUTMOB. AJITOPUTMBI TOJIMHOMHUAJIBHOM
cnoxHocTH. [lepebopHbie anropuTmbl. [Ipumepsl pa3nUyuHbBIX aarOpPUTMOB
peLIeHNs OJJHOM 3a1a4U, KOTOPBIE UMEIOT PA3JIUYHYIO CIOKHOCTD

3.3

OmnpeneneHre BO3MOXKHBIX PE3yJIBTATOB PAOOTHI MPOCTEHIINX aITOPUTMOB
YIPaBICHUS  WUCIOJHUTEISIMA M BBIYHCIHUTEIBHBIX  QITOPHUTMOB.
OmnpenencHue UCXOMHBIX JAHHBIX, MPU KOTOPBHIX AJITOPUTM MOXKET JaTh
TpeOyeMblil pe3ysIbTatT

3.4

AnroputMbl 00paOOTKU HATypalIbHBIX YHUCEN, 3aITUCAHHBIX B MO3ULIMOHHBIX
CHUCTeMax CYMCIEHHS: pa3OMeHHe 3almucy 4Yuciia Ha OTICNBbHBIC IHQPHI,
HaXO0XJIEHUE CYMMBI M MPOU3BEACHUS IU(PP, HAXOXKICHUE MaKCUMAaTbHOU
(MuHUMATBEHOW ) IU(PEI.

[IpencraBnenue yncaa B BUAE HAOOpa MPOCTHIX COMHOXKUTENEH. AITOPUTM
OBICTpOrOo BO3BeIEHHUS B cTeneHb. [IOMCK MPOCTBHIX 4YMCEN B 33aJaHHOM
JMarna3oHe ¢ IOMOIIBIO aITOPUTMa «peleTo JpaTocheHar
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3.5

MHOI‘Op&BpHI[HBI@ OCJbIC YHCJlIa, 3a1a4n ,ZIJII/IHHOﬁ apH(i)MeTHKH

3.6

S3pixk  mporpammupoBanust (Ilackans, Python, Java, C++, C#). Tumbl
JAHHBIX: I1EJOYUCIICHHbIC, BEHIECTBEHHBIE, CHMBOJIbHBIE, JIOTUYECKUE.
BerBnenus. Cnoxuble ycnoBus. Ilukner ¢ ycnoBueM.  [{ukiibl
10 IEPEMEHHOU.

OOpaboTka MaHHBIX, XpaHSAMmMXCcs B ¢ainax. TeKCTOBbIE W ITBOWYHBIC
daiinel. daitnoBeie nepeMeHHbIe ((paitnoBsie ykazatenn). Utenue u3 daiina.
3anwuchk B dai.

Pa3buenune 3amaunm Ha mnoazanaun. [logmporpammbl  (mpoieaypbl
u  Qysuknuu). Hcnonp3oBaHue  CTaHAApTHOM  OMONMMOTEKH  s3bIKA
MIPOTPAMMHPOBAHUS

3.7

Pexypcus. PexypcuBHbie mnpouenypbl U GyHkiuuu. Vcnonb3oBaHue creka
JUTSI OpTaHU3AIUU PEKYPCHUBHBIX BBI30BOB

3.8

Yucnennsle MmetoAbpl. TouHoe M OPUOIMIKEHHOE pELICHUS 3aJauu.
YucneHHoe penleHWe YpaBHEHUH C IOMOINBIO Iox0opa IapameTpa.
YucneHHble METO/ABI pEIICHUS YpaBHEHWN: MeToj Imepedopa, MeETOoJ
MOJIOBUHHOTO JieieHus. [IpuOimkeHHOe BBIYMCICHHE [JIMH KPHUBBIX.
Boruncnenne ruiomaneii ¢uryp ¢ IMOMOIIBIO YHUCIEHHBIX METOJOB
(MeTon MpAMOYrONBHUKOB, MeToj Tpanenuii). Iloumck Makcumyma
(MuHUMYMa) (QYHKIMHM OJHOM TEPEMEHHOM METOJOM TMOJOBUHHOTO
JeJICHUS

3.9

OOpaboTka CHUMBOJIBHBIX JAaHHBIX. BCTpoeHHbIEe (QYHKIIUU  SI3bIKA
IPOrpaMMHUPOBAHUS ISl OOpaOOTKHM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKH CUMBOJIBHBIX CTPOK: MOJCYET KOJIUYECTBA MOSIBJICHUN CUMBOJIA
B CTPOKE, pa30MeHue CTPOKH Ha CJOBa MO MPOOETbHBIM CUMBOJAaM, OUCK
MOJACTPOKM BHYTPH JIaHHOM CTPOKHM, 3aME€HAa HAWJAEHHOW IMOJICTPOKHU
Ha Jpyryro CTpoky. l'eHepamusi BceX CJIOB B HEKOTOPOM andaBurte,
YAOBIICTBOPSIIONINX 3a/JlaHHBIM OrpaHnueHusM. lIpeoOpasoBanue uucia
B CUMBOJIbHYIO CTPOKY U 00paTHO

3.10

MaccuBbl ¥ TMOCHEIOBATEIILHOCTH 4YHCEN. BbluncieHne 0000IICHHBIX
XapaKTEPUCTHK DJICMEHTOB MACCHBAa MJIM YHCJIOBOW IMOCIECIOBATEILHOCTH
(cyMMBI, TPOM3BEIICHHS, CPEIHEr0 aphU(PMETHUECKOro, MUHUMAIBHOTO
¥ MaKCHMaJbHOTO 3JIEMEHTOB, KOJIMYECTBA JIIEMEHTOB, YOBJIETBOPSIOIINX
3aJ[aHHOMY YCJIOBHIO). JIMHEHHBIN MOMCK 3aJaHHOTO 3HAYCHUS B MAacCHBE.
AJroput™MBbl pabOThI € 3JIEMEHTAMH MACCHBA C OJHOKPATHBIM POCMOTPOM
maccuBa. CopTHpPOBKa OJHOMEPHOrO MaccuBa. [IpocThle  MeTO[bI
COPTUPOBKHU (METOJ] My3bIpbKa, METOJ BBIOOpA, COPTUPOBKA BCTABKAMH).
CoptupoBka ciusHHEeM. bbicTpass copTupoBKa MaccuBa (@JIrOpUTM
QuickSort). JIBOW4HBIH MOUCK B OTCOPTHPOBAHHOM MAaCCHBE
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3.11

JIByMepHBIE MacCHUBBI (MaTpUIbl). AJNTOPUTMBI OOpaOOTKH JIBYMEPHBIX
MacCHBOB: 3allOJHEHHE JBYMEPHOI'O YHCJIOBOIO MaccuBa IO 3aJaHHBIM
IpaBujaM, IIOUCK 3JEMEHTa B JIBYMEPHOM MAacCHUBE, BBIUNCICHUE
MakcuMyma (MHHHUMYMa) W CYMMBI 3JIEMEHTOB JIBYMEPHOIO MAacCHUBa,
[EPECTaHOBKA CTPOK U CTOJIOLOB IBYyMEPHOI'O MacCUBa

3.12

CrnoBapu (accoruaTHBHBIC MAaCCHUBBI, OTOOpaxeHws). XdI-TaOJHIIbL.
[Toctpoenue andaBUTHO-YACTOTHOTO CIOBApPS ISl 3aJaHHOTO TEKCTa

3.13

Creku. AHanu3 MNpaBUIBHOCTH CKOOOYHOTO BBIPAKEHHs. Bpruncienue
apu(PMETUYECKOTO BBIPAKEHHUSA, 3alMUCAHHOTO B TOCTPUKCHON (popMme.
Ouepenu. Mcnosb3oBaHuE OYepeEaN Il BPDEMEHHOTO XPAaHEHUS JaHHBIX

3.14

Anroputmel Ha rpadax. IlocTpoeHrne MHUHMMaJIBHOIO OCTOBHOI'O JI€pEBa
B3BELIEHHOTO CBS3HOTO HEOpHEHTHpOBaHHOro rpada. KomuuecTtBo
Pa3JIMYHBIX IIyTEH MEXAY BEPIIMHAMUA OPUEHTUPOBAHHOIO AL[UKIAYECKOTO
rpada. Anroput™ JleiikcTpsl

3.15

HepeBbsi. Peanuzarus nepeBa ¢ TOMOIIBIO CCBUTOYHBIX CTPYKTYP. JIBonuHbIE
(bunapusbie) aepeBbs. [locTpoeHue aepeBa ajisi 3a1aHHOTO apUPMETHIECKOTO
BbIpaKEHUs. PeKypcuBHbBIE anropuTMbl oOxona jaepeBa. Mcmosb3oBanue
CTEKa U ouepeau s 00xoaa nepena

3.16

JIlnHaMu4ueckoe  MpOrpaMMHpPOBAaHHE KAk METOJ  PELICHUs  3a7ay
C COXPaHECHMEM TMPOMEKYTOUHBIX pE3yJbTATOB. 3aJadyH, pPEIIACMbIC
C  NOMOUIPKO  JWHAMHYECKOTO  MPOTrPAMMHUPOBAHUSA:  BBIUHMCIICHUE
PEeKYpCUBHBIX  (DYHKIIUH, TMOJCYET KOJMYECTBA BApPUAHTOB, 3aJa4yu
ONTUMHU3ALUH

3.17

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM TpOorpaMMupoBaHuH. OOBEKTHI
u kiaccel. CBoMCTBA U MeTONIbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN
aHanu3. Pa3paboTka mporpamMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO
noaxoaa. MHkancymnsnusi, Hacaea0BaHue, MOIUMophu3m

NudopmanmonHbie TEXHOJIOTHU

4.1

AHanmu3 naHHbIX. OCHOBHBIE 33J]a4M aHAJIM3a JAHHBIX: TPOTHO3UPOBAHUE,
KJIaccupuKanus, KJIacTepU3alus, aHaIu3 OTKJIOHCHH.
[TocnenoBaTensHOCTH pEIICHUS 3a7a4 aHajdnu3a JaHHBIX: COOp MEPBUYHBIX
JTAHHBIX, OYMCTKA U OIIEHKA KauyeCTBa JIaHHBIX, BEIOOP M (WJIM) TOCTPOCHHE
MOJIENH, TTpeoOpa3oBaHUe JaHHBIX, BU3yaJIU3allusl JaHHBIX, HHTEPIIpETaIUs
pe3ynbTatoB. [Iporpammusie cpenctBa u UHTEpHET-CEPBUCHI )11 00paOOTKH
U TIpeJICTaBlIeHUs JaHHBIX. bonbiire nanneie. MamvaHoe oOydeHue

4.2

AHanu3 TaHHBIX C TTOMOIIBIO YJIEKTPOHHBIX Ta0JHIl. BerancneHne cymmsl,
cpenHero apu@meTudeckoro, HauOOJbIIEr0 (HAMMEHBIIET0) 3HAYEHUS
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nuanasoHa. Beraucnenne ko3¢ GUIMenTa KOppesiuu ABYyX PSIOB TaHHBIX.
[TocTpoenue cTon0UaThIX, IMHEHIATHIX U KPYTOBBIX quarpamm. [loctpoenne
rpadukoB  ¢ynkmui. [logbop awHWMM TpeHma, pemeHue 3anad
MPOTHO3MPOBaHUs. Pemenne 3a1a4 onTHMHU3aIAN C TTIOMOIIBIO AJIEKTPOHHBIX
TaOJIHNI]

4.3

JluckpeTusanuss Mpu MaTEMaTUYECKOM MOJEIUPOBAHUN HEMPEPHIBHBIX
npoieccoB. MoaenrpoBanue ABMKEHHS. MoenupoBaHre OMOJOTHYECKHX
cucteM. MareMaTuyeckue MOJEeTd B JKOHOMHKE. BwruuciautenbHble
AKCIIEPUMEHTBI ¢ MojemsiMu. OO0paboTka pe3yabTaToOB AKCIEPUMEHTA.
Meton HauMmeHblIUX  KBagpaToB. OIllEHKAa YHCIOBBIX MapaMeTpoB
MOJIETIUPYEMBIX OOBEKTOB M IpolleccoB. BoccTraHOBIEHHE 3aBUCUMOCTEH
0 pe3yJbTaTaM IKCIIEPUMEHTA

4.4

BepositHocTtHeie  moaenu.  Mertoasl Monte-Kapno.  MiMuTanmoHHoe
MojenupoBanue. CUCTEMBI MaCCOBOTO OOCTYKUBAHUS

4.5

Tabnuunsie (pensiuoHHBIC) Oa3bl NaHHBIX. Tabnuia - mpelcTaBlieHUE
cBeleHui 00 oqHOTHITHBIX 00bekTax. [lone, 3anuch. Kirou Tabnunel. Padorta
C TOTOBOM 0a30il JaHHBIX. 3anojJHEeHUEe 0a3bl HaHHbIX. [loMCK, cCOpTUpPOBKa
U (uiabTpanus JaHHBIX. 3ampochl Ha BBIOOPKY JAaHHBIX. 3ampochl
C mapaMeTpaMu. Beraucsiembie mosis B 3arpocax.

MHoroTtabiuunble 0a3bl JaHHBIX. THUMBI CBSI3eH MEXIy TaOJIUIIaMH.
Buemnnii xitrou. [emocTHOCTH 0a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOIUYHBIM
0azaM JaHHBIX

4.6

TexctoBeiii mpoueccop. Cpenacrsa Moucka M aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypHpOBaHHBIE TEKCTOBBIE JOKYMEHTHL. (CHOCKH,
ornasieHue. IlpaBuna UUTUPOBaHUS HMCTOYHMKOB U OQOpMIICHUS
OoubMorpaUUeCKux CChUIOK
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