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@enepanbHas pabodas mporpamma Mo ydebHomy mnpeamety «HHbopmaTukay
(6a30BBIN ypoBeHb) (mpeameTHas oOjacTh «Martematuka u uHOpPMaTUKa») (Haiee
COOTBETCTBEHHO — TmporpamMma 1o uH(popMaTtuke, HWHPOPMATHKA) BKIIIOYACT
MOSICHUTETBHYIO 3aMHICKY, COIepKaHne 00y4eHUs, TUIAaHUPYEMbIE PE3yIbTaThl OCBOCHUS
IpOrpaMMBI 110 HHPOPMATHKE, TEMATHYECKOE IIIAHUPOBAHUE, IEPEICHD (KOAUPUKATOP)
pacmpe/ieNIeHHBIX M0 KjlaccaM TPOBEPSIeMBIX TpeOOBaHMI K pe3yabTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeNIbHOM MPOTrpaMMbl CPEAHETO O0IIEro 00pa3oBaHUs U DJIEMEHTOB
CoJiepKaHus 1o HH(OpMAaTHKE.

[losicHutenpHas 3amucKa OTpaxxaeT OOIIUE LETH U 3a]a4H U3y4eHUs HHPOPMATHKH,
XapaKTePUCTHKY TCUXOJOTUYECKUX MPEANOChUIOK K €€ H3YYCHHI0 O0y4YarouuMUCH,
MECTO B CTPYKType Y4YeOHOro IiaHa, a Tak)Ke MOJAXOJbl K OTOOpY cojaepKaHus, K
OTPEACNECHUIO TUIAHUPYEMBIX PpE3ylIbTaTOB M K CTPYKTYpe TEMaTH4YECKOTO
TUTAHUPOBAHUSL.

Conepxanue OO0ydeHUS PACKPBIBAET  COJEP)KATENbHBIE JIMHUHM, KOTOPHIC
MpeiaraloTcs Juisi 00s3aTeNIbHOTO M3YYEHHUs B KaXKJIOM KJIacce Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHusl.

[InanupyemMbie pe3yiabTaThl OCBOCHHS MPOTpaMMBbl MO HWH(POPMATHUKE BKIHOYAIOT
JUYHOCTHBIE, METallpeMETHBIC PE3yJbTaThl 3a BECh IMEPUOJ OOY4YEHUS Ha YpOBHE
cpeaHero o0miero o0pa3oBaHusl, a TaKXKe MPEIMETHbIE JTOCTUXKEHUS 00ydarolerocs 3a
Ka)KJIBIA 101 O0ydeHHUSI.

HHOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yuebHoro npeamera « AndopmaTuka Ha ypOBHE CPEIHETO
oO1ero o0pa3oBaHMs COCTABJIEHA HAa OCHOBE TPEOOBaHUM K pe3yibTaTaM OCBOCHHS
®OIT COO, mpencrabiennsix Bo GI'OC COO, c¢ yuyerom (PenepasibHOM paboueit
nmporpamMmbl BocniuTanusa u Konuenumu mnpenogaBaHusi aurTepaTypbl B Poccuiickon
denepannu, a TAaKxKe:

— @denepanbHOTo 3aKoHa oT 29 nexkadpst 2012 r. Ne 273-D3 «O6 o6pazoBaHuU B
Poccuiickoii @eaepannn» (C ”BMEHEHUSIMH U IOTIOJIHEHUSAMH );

— (enepalIbHOTO TOCYAAPCTBEHHOIO0 00pa30BaTEIbHOTO CTaHJApTa CPEAHETO
oO1ero o6pa3oBaHusi, YTBEPKICHHOTO MprukazoM Munoopuayku Poccuu ot 17 mas
2012 1. Ne 413 (B pen. mpuka3zoB Muno6puayku Poccuu ot 29.12.2014 Ne 1645, ot
31.12.2015 Ne 1578, ot 29.06.2017 Ne 613; Munnpocsemenust Poccun ot

24.09.2020 Ne 519, ot 11.12.2020 Ne 712, ot 12.08.2022 Ne 732, ot 27.12.2023 Ne

1028);

— (QenepanbHOil  00pa3oBaTENbHOW  MpOrpaMMbl  CpPEAHEro  OOLIEro
o0pa3oBaHusl, YTBEPKJICHHOU prKkazoM MunHnpocenienus Poccun ot 18 mas 2023
r. Ne 371 (B pen. nmpukazoB Munnpocemenust Poccuu ot 01.02.2024 Ne 62,

ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704);

— mpuka3za Munnpocsemenus Poccun ot 5 HosiOps 2024 r. Ne 769 «O6
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YTBEPKJICHUU (peAepaTbHOTO MEepeUHs yueOHUKOB, TOMYIIEHHBIX K UCTIOIb30BAHUIO
Opy peanu3aldd UMEIOIIUX TOCYJapCTBEHHYIO aKKpEeAUTalHUI0 00pa3oBaTEIbHBIX
MpOrpaMM HauajabHOTO OOIIEero, OCHOBHOTO OOIIIEro, CpeAHEro o0IIero 0opa3oBaHus
OpraHM3alMsIMH, OCYIICCTBISIONIMMU  OOpa30BaTEIbHYIO  JEATEIBHOCTh, U
YCTaHOBJICHUH MPEAETHLHOTO CpPOKa MCIOJNb30BAHMS MCKIIOUEHHBIX YYEOHHUKOB U
pa3pabOTaHHBIX B KOMIUIEKTE C HUMH Y4E€OHBIX TTOCOOUII»;

— npukaza Munnpocsemenuss Poccun ot 18 wmrona 2024 r. Ne 499 «O6
yTBEPKJICHUU (DellepanbHOrO MEepeyHsl AIEKTPOHHBIX 00pa30BaTeNIbHBIX PECYPCOB,
JOMYIIEHHBIX K HKCIOJB30BAHUIO TPHU pealh3alid HMMEIOIIMX TOCYJIapCTBEHHYIO
aKKpeauTanuio 00pa30oBaTeNbHBIX MPOTPaMM HAYallbHOTO OOIEro, OCHOBHOTO
o0111ero, cCpeAHEro oomIero oopazoBaHus»; — npukaza Munmnpocsemenus Poccun ot
7 okts0ps 2022 r. Ne 888 «O BHecenun uzMeHeHuid B Ilopsgok opraHuzauuu u
OCYUIECTBJICHUS o0pa3oBaTeNbHOM JESITeIbHOCTU 1o OCHOBHBIM
00111e00pa3oBaTeNbHBIM MPOTpaMMaM — 00pa30BaTEIbHBIM MPOTPaMMaM HAYaJIbHOTO
00111ero, OCHOBHOTO OOIIEr0 W CPEeIHEro OO0IIero oO0pa3oBaHUs, YTBEPXKICHHOTO
npukazoM MunuctepcTBa npocsenieHus: Poccutickoit @enepanuu ot 22 mapra 2021
r. Ne 115»;

— IlocranoBnenusa ['71aBHOro rocyJapcTBEHHOTO CaHUTapHOro Bpada PD ot

28.09.2020 Ne 28 «OO6 ytBepknmenuu canutapubix mpasuin CIT 2.4.3648-20
«CaHuTapHO- 3MUAEMHOJOTHYECKHE TPEOOBAaHUS K OpraHU3alisIM BOCIIUTAHUS U
oOyueHus1, OTAbIXa U 03J0POBIICHUS AETEN U MOJIOJACKI;

— IloctaHoBneHust ['maBHOroO rocyJapCTBEHHOTO CaHUTapHOro Bpauya PdD or
28.01.2021 Ne 2 «OO0 yTBepkaeHun caHuTapHbIx npasuil 1 HopMm CanlluH 1.2.3685-
21 «'urueHnyeckre HOPMATUBBI U TpeOOBaHUA K OOecleyeHuto Oe30MacCHOCTH U
() 6e3BpeTHOCTH JIJ1s YesloBeKa (PaKTOPOB Cpeabl OOUTAHUS.

[Iporpamma mo mHpOpPMaTHKE Ha YpPOBHE CPEIHEr0 00IIero oOpa3oBaHHS aeT
MPEJCTABICHUE O IeNsIX, OOIIel cTpaTernu OOy4YeHHWs, BOCIUTAHUS W Pa3BUTHS
oOyuarommxcsi cpesicrBamu yueOHoro npenmeta «MHbopmaTrukay Ha 0a30BOM YpOBHE,
yCTaHaBIMBaeT 00s3aTEIbHOE TMPEAMETHOE COJEpKaHWe, MPEayCMaTpUBaeT €ro
CTPYKTYPUPOBAHHE TIO pa3jiesiaM B TeMaM, OTIpeIesieT pacipeieJIeHUe ero Mo Kiaccam
(rogam uU3y4eHus).

[Iporpamma 10 wH(MOpPMATHKE OIpPEACNsIeT KOJWYSCTBEHHBIE W KadyeCTBCHHBIC
XapaKTePUCTHKU y4eOHOTO MaTepuala AJis KaKIOro roja W3y4eHHs, B TOM YHCIIe TS
COJIEPKaTEIHHOTO HATIOJHEHHsI PA3HOTO BUAA KOHTPOJS (MPOMEKYTOYHON aTTeCTalluu
oOy4Jaronuxcsi, BCEPOCCUUCKUX MPOBEPOUYHBIX pabOT, TOCYJAPCTBEHHON WTOTOBOM
arrectanuu). IlporpaMmma mno wuHOpMaTUKE SBISIETCS OCHOBOM JIJISl COCTABIEHUS
aBTOPCKUX YYEOHBIX MPOrpaMM H YYEeOHHUKOB, IMOYPOYHOTO ITUTAHHPOBAHUS Kypca
YUUTETIEM.

NudopmaTuka Ha ypoBHE CpeiHEro o01ero 00pa3oBaHus OTPAXKAET:



CYUIHOCTb UH(POPMATUKH KaK HAYYHOU TMCIUIUIMHBI, H3y4Yaloleil 3aKOHOMEPHOCTH
OPOTEKAaHUS M BO3MOXKHOCTH aBTOMAaTH3alMM HH(OPMALMOHHBIX IPOLIECCOB B
Pa3JIMYHBIX CUCTEMAX;

OCHOBHBIE 00JIaCTH MPUMEHEHHsI HTHPOPMATHKH, IPEKIE BCEro HH(POPMAIIMOHHBIE
TE€XHOJIOTHH, YIIPABJICHUE U COLUATBHYIO CPEPY;

MEXIUCUUIUTMHAPHBIA ~ XapakTtep  WMHGOpPMAaTUKU U HMH(YOPMAIIMOHHOM
JESITEIbHOCTH.

Kypc wuHdopmaTuku Ha YpOBHE CpeaHEro oOOIIero OOpa30BaHUS SIBISIETCA
3aBEepUIAIONIMM 3TallOM HEMNpPEpbHIBHON TMOATOTOBKM OOydYarommxcsi B 00JacTu
MH(GOPMATUKU U MHPOPMAIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTUI, OH ONUpPAETCS HA
coJiepKaHue Kypca MHPOPMATHUKU YPOBHS OCHOBHOIO OOIIEr0 oOpa3oBaHUsl U OMBIT
MOCTOSIHHOTO MPUMEHEHHSI MH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH, JaeT
TEOPETUUECKOE OCMBICIIEHNE, HHTEPIPETALUIO U 0000LIEHHE 3TOTO ONbITA.

B conepxxanun yueOHoro mnpeamera «WMHpopMaTtukay BBIAEISIOTCS YEThIPE
TEMaTUYECKHUX pa3zelna.

Paznen «ludpoBas rpaMOTHOCTH»  OXBAaThIBA€T  BOMPOCHl  YCTPOMCTBA
KOMIIBIOTEPOB U JIPYTUX 3JEMEHTOB IIU(PPOBOTO OKPYKEHUS, BKIIOUAsi KOMIIbIOTEPHBIE
CETH, HCIIOJb30BAHUE CPEJCTB OINEpPALMOHHON cucTeMbl, paboty B cetu HHTepHer
Y UCIOJIb30BaHUE UHTEPHET-CEPBUCOB, MH()OPMAIIMOHHYIO 0€30MMaCHOCTb.

Paznen «Teopernueckre OoCHOBHI MH(GOPMATUKUY» BKIIOYAET B c€OSI MOHITHUIHBIN
annapaT  MH(OpPMATUKH, BOMNPOCHI  KOAUPOBAHMS  HUHPOpMALUU, HU3MEPEHUS
uH(OpPMAITMOHHOTO O0BEMa JaHHBIX, OCHOBBI aJIreOphbl JIOTUKH M KOMITBIOTEPHOTO
MOJIEJTUPOBAHUSI.

Pazgen «AnroputMbl W OpPOrpaMMUpPOBAHME»  HAIpaBlI€H Ha PpPa3BUTHUE
QITOPUTMUYECKOIO MBIIIJIEHUS, pa3pabOTKy aJrOPUTMOB, (POPMHpPOBAHHE HABBIKOB
peajii3aluy NporpaMM Ha BRIOPAHHOM SI3bIKE IPOrPaMMUPOBAHUS BEICOKOTO YPOBHSI.

Paznen «MHpopMallMOHHbIE TEXHOJOTUMW» OXBATHIBAET BOIMPOCHl MPUMEHEHUS
MH(GOPMALIMOHHBIX TEXHOJIOTUH, PEAJIM30BAHHBIX B MPHUKIAJHBIX MPOTPAMMHBIX
NPOAYKTaX U UHTEPHET-CEpBUCAX, B TOM YHCJIE MPU PELICHUH 33/]a4 aHaJlu3a JaHHbIX,
UCIIOJIb30BaHUE 0a3 JaHHBIX U 3JIEKTPOHHBIX TAOJIHUIL ISl peLICHUs TPUKIAAHBIX 3a/1a4.

PesynbraTel 6a30Boro ypoBHs u3yueHus ydeOHoro mpenmera «ubopmaTuka»
OPUEHTHPOBAHbl B MEPBYI0 OYepeab Ha OOUIyI0 (YHKIHMOHAIBHYIO TI'PaMOTHOCTb,
MOJIy4YeHUE KOMIETEHTHOCTEW ISl MOBCEIHEBHOM >KM3HU M 001iero pazButus. OHH
BKJIIOYAIOT B CEOS:

IIOHUMAHUE IMPEAMETA, KIIOYEBBIX BOIPOCOB M OCHOBHBIX COCTaBJISIOLINX
AJIEMEHTOB M3y4aeMo NpeAMETHOM 001acTy;

YMEHHE pelllaTh TUIIOBbIE IPAKTUUECKUE 3aa4H, XapaKTEPHBIE AJIs1 UCIIOIb30BaHUS
METOJIOB M UHCTPYMEHTapus JaHHON MpeaMeTHON 00IacTu;

OCO3HaHHE PaMOK M3y4yaeMOM MpeaMETHON 00JaCTH, OTPaHUYSHHOCTH METOJOB U
MHCTPYMEHTOB, TUIIMYHBIX CBSI3€H C IPYTrUMU 001aCTIMU 3HAHUS.

OcHoBHast 1enp u3yueHus: ydeOHoro mpenmera «Mudopmartuka» Ha 06a3zo0BOM
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YpPOBHE Ui YPOBHS CpEIHEro oO0Iero oOpa3oBaHUs — OOECMEYeHUE TaTbHEHIIero
pa3BuTHs WHGOPMAIIMOHHBIX KOMIICTCHIMIA BBIMTYCKHUKA, €0 TOTOBHOCTH K JKU3HH

B YCJOBHUSIX pa3BHBAIOLIErocs HWHOOPMAIMOHHOTO OOIECTBa M BO3pacTarollen
KOHKYPEHIIUU Ha phIHKE Tpy/a. B cBs3u ¢ aTum nzydenue nandopmaruxu B 10—11 kimaccax
JOJIKHO 00ECTICUUTD:

c(hOpPMHUPOBAHHOCTH MPEJCTABICHUN O posid UH(OOPMATUKH, HH(POPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTMI B COBPEMEHHOM OOILIECTBE;

c(OPMUPOBAHHOCTh OCHOB JIOTUYECKOTO M aJTOPUTMHYECKOTO MBIIUICHHUS;

c(hOpPMUPOBAHHOCTh YMEHUH pa3nnyaTh (PaKThl U OLICHKH, CPABHUBATH OLIEHOYHBIC
BBIBOJIbI, BHUJAECTh HX CBA3b C KPUTEPHUSIMH OLECHUBAHHWS M CBA3b KPHUTEpPUEB
C ONpPEACIICHHON CUCTEMOW IIEHHOCTEH, MPOBEPSATh Ha JOCTOBEPHOCTh M 0000IIATH
uH(OpPMAIIUIO;

c(OpMUPOBAHHOCTH IPEJICTABICHUN O BIUIHUYA HHPOPMAIIMOHHBIX TEXHOJIOTUN Ha
KU3Hb 4YeJOBeKa B OOIIECTBE, MOHUMAHUE COLMAIBHOIO, 3KOHOMHYECKOTO,
IIOJINTUYECKOr0, KYJIBTYPHOIO, IOPUIAUYECKOTO, MPUPOJHOrO, 3SPrOHOMHYECKOIO,
MEIUIUHCKOTO U (PU3NOIOrMYECKOr0 KOHTEKCTOB MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

MPUHSATUE TPABOBBIX M 3THUYECKUX AacCHEKTOB HWH(MOPMALMOHHBIX TEXHOJOTHUH,
OCO3HaHUE OTBETCTBEHHOCTH JIFOJCH, BOBJICUECHHBIX B CO3JaHUE U HCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHrne nH(OpMaIny;

CO37IaHME YCJOBUW IS Pa3BUTHS HABBIKOB Yy4eOHOW, MPOEKTHOM, Hay4dHO-
UCCIIEIOBATEIbCKOM W TBOPYECKOW  JIEATENBHOCTH, MOTHUBALMKA  OOYyYaroluxcs
K CaMOPa3BUTHIO.

Oo11ee yncio 9acoB, peKOMEHAOBAHHBIX 711 M3ydeHus1 HHPOpMaTUKU, — 68 4acos:
B 10 kimacce — 34 yaca (1 uac B Hezenio), B 11 kimacce — 34 yaca (1 yac B HeeI0).

ba3oBblii ypoBeHb H3y4deHHUS WH(OPMATUKH PEKOMEHIYETCS ISl CIEeIYHOIIMX
npodunei:

€CTECTBEHHO-HAYYHBIN TPO(PUIIb, OPUEHTUPYIOIINI 00YHarOIIUXCS Ha TAKUE CPepbl
JeSITeIbHOCTH, KaK MEAUIIMHA, OMOTEXHOJIOTUH, XUMUS, (PU3HKA U JPYTHE;

COLIMAJIbHO-9)KOHOMUYECKUH  Mpo(uib, OPUEHTHPYIOMIMUNA  OOydaronmxcs Ha
npodeccu, CBS3aHHbIE C COLUalbHOM cdepoil, (QuHAHCAMU, SKOHOMUKOM,
yIpaBlI€HUEM, TPEANTPUHUMATEIILCTBOM U IPYTUMU;

YHUBEPCaIbHBIA MPOp b, OPUEHTUPOBAHHBIN B MEPBYIO OYEpeIb HA 00yUYarOIIUXCs,
4eil BEIOOP HE COOTBETCTBYET B MTOJIHOM MEPE HU OJTHOMY U3 YTBEPIKICHHBIX TPO(HIICH.

ba3oBblii  ypoBeHb U3yueHHMs] HMH(OPMATUKM  OOECIEYUBAET  MOATOTOBKY
00y4aroIuxcsi, OpUEHTUPOBAHHBIX HA T€ CIEIMAIbHOCTH, B KOTOPHIX HH()OPMALIMOHHBIE
TEXHOJIOTMM  SIBJISIFOTCSI  HEOOXOAMMBIMU ~ MHCTPYMEHTaMHU  NpodeccruOHaIbHOM
JNEATENBHOCTH, YYaCTHE B MPOEKTHOW U UCCIIEA0BATEIILCKON IEITENbHOCTH, CBS3aHHOU C
MEXTUCIUILTMHAPHONW M TBOPYECKOM TEMaTHKOW, BO3MOXKHOCTh PEILIEHHsI 3a7a4 0a30BOro
YpOBHSI cJI0XHOCTH EArHOTO rocyiapcTBeHHOTO 3K3aMeHa 1o HH(POpMAaTHKE.

[TocnenoBaTenbHOCTh U3YyUYEHHSI TEM B MpeesiaX OJIHOTO rojia 00y4eHHs: MOKET ObITh
M3MEHEHA 110 YCMOTPEHUIO YUUTENsl PU MOJArOTOBKE pabouei mporpaMmsbl U MOYPOYHOTO
IUTAHUPOBAHUSL.



COILEPKAHUE OBYUEHMUSA

10 KUIIACC

Hu¢posBas rpaMOTHOCTH

TpeOoBaHUs TEXHUKU OE30MACHOCTH U TMTHEHBI MPU paboTe ¢ KOMIBIOTEpaMU U
APYTUMH KOMIIOHEHTaMU IIU(GPOBOTO OKPY>KEHHU.

[Ipunmmner  paboThl  KoMmmbloTepa. llepcoHanbHBI  KOMIBIOTEP. BBIOOp
KOH(UTYpaIii KOMITbIOTEPa B 3aBUCUMOCTHU OT PEIlIaeMbIX 3ajad.

OCHOBHBIE TEHACHIMU Pa3BUTUA KOMIIBIOTEPHBIX TexHoiorui. [lapannenbHble
BBIYMCIICHUS. MHOronpoueccopabie cucteMbl. CynepKOMIbIOTEPbl. MUKPOKOHTPOJUIEPHI.
PoGoTu3npoBaHHbIe TPOU3BOICTBA.

[IporpammHoe oOecrieueHre KOMIBIOTEPOB. BuUIbI mporpaMMHOro obdecredeHus
U uX HazHaueHue. OCOOEHHOCTH MPOrPaMMHOI0 00ECIeYeHHs] MOOMIIBHBIX YCTPOMCTB.
OnepanuonHas cucrema. [IoHsTHE O CUCTEMHOM aIMUHHUCTpUPOBaHUM. MHCTAILIISIIUSA 1
JEUHCTAIUIALNS IPOTPAMMHOT0 00€CTIeYEHUSI.

QaitnoBass cucrema. [louck B (ailsmoBoil cucteme. OpraHuzauus XpaHEHUS U
00paOOTKH TaHHBIX C UCIOJIb30BAaHUEM MHTEPHET-CEPBUCOB, OOJAYHBIX TEXHOJOTUN U
MOOUJIBHBIX YCTPONCTB.

[IpuknanHbple KOMIBIOTEPHBIE NPOTPaMMbl JUISI PEHNIEHUs THUIIOBBIX 3a1a4 MO
BbIOpaHHOM cneruanu3auuy. CucTeMbl aBTOMaTU3UPOBAHHOTO TPOESKTUPOBAHMUSL.

[IporpammHoe obOecnieueHue. JIuneH3upoBaHWe MPOrPaMMHOTO OOECHEeYEHUs: U
uudpoBbIXx pecypcoB. [IponpuerapHoe u cBOOOAHOE MpPOrpaMMHOE OOecIeueHue.
KoMMmepueckoe M HEKOMMEpPYECKOE HCIOJIb30BAHWE MPOrPaMMHOTO OOECHedeHus: u
uudpoBbIX pecypcoB. OTBETCTBEHHOCTb, YyCTaHaBIMBaeMas 3aKOHOAATEIbCTBOM
Poccuiickon ®enepaumu, 3a HEIMPABOMEPHOE MCIOJIb30BAHUE MPOTrPAMMHOIO
oOecniedyeHus U HUPPOBBIX PECYPCOB.

Teoperuueckne 0CHOBbI HH(POPMATHKHU

Nudopmarus, nanaple ¥ 3HAHUS. Y HUBEPCATBLHOCTh TUCKPETHOTO MPEICTABICHUS
uHdopmarmu. J[BonmyHoe KoaupoBaHWEe. PaBHOMEpHBIE W HEpaBHOMEPHBIC KOJIbI.
VYcnosue @ano. Ilogxomsr k wu3mepenuio uHpopmaruu. CynHOCTH 00BEMHOTO
(asaBUTHOTO0) MOJX0/1a K UBMEPEHUIO HH(DOPMALINH, OIIpeeICHUE OUTa C TOYKU 3PECHUS
an(aBUTHOTO TIOJX0/Ia, CBA3h MEKIY pazMepoM aiipaBuTa U MHOOPMAITMOHHBIM BECOM
CUMBOJIa
(B TIPEHAINOIOKEHUH O PABHOBEPOATHOCTH TIOSBJICHUS CHMBOJIOB), CBSI3b MEXKIY
eUHUIIAaMU u3MepeHus: uHpopmanuu: Out, Oaitt, KOaitr, Mo6aiT, ['6aliT. CymHOCTb
COJIEPKATENbHOTO  (BEPOATHOCTHOIO) TMOAXOJa K  HM3MEpPEeHHI0  uHpopMaIuw,
ompeneneHne OuTa ¢ MO3UIUN COIEPKAHUS COOOITICHUSI.

Nudopmanmonnsie mnpouecchl. [lepegaua undopmanuu. MCToUHHMK, NPUEMHUK,
KaHaJI CBSI3M, CUTHAJ, KogupoBaHue. Vckaxkenne nndopmaruu npu nepenade. CKOpocTh
nepefadrd JaHHBIX [0 KaHaTy CBsI3U. XpaHeHwe HWH(opMmanuu, o0beM MaMsTH.



O6paboTtka wuHpopmaruu. Bumbl 00paboTku wWHGOpMANHK: TMOJIYyYCHHE HOBOTO
coliepkaHusi, u3MeHeHue ¢GopMbl npeactaBieHuss nHbopmanuu. [Touck uHbopmanyy.
Ponb nndpopmanu u nHPOPMAITMOHHBIX POLIECCOB B OKPY’KAIOIIEM MUPE.

Cucrtembl. KOMIOHEHTBI CUCTEMBI U UX B3auMojehucTBUe. CUCTEMBI yIIPABIICHHUS.
VYnpasienue kak H”HGOPMAIMOHHBIHN nporiecc. OOpaTHas CBsI3b.

Cucrembl cuucnenus. Pa3BepHyTas 3amuch ULEIbIX M JAPOOHBIX YHCEI
B IMO3ULHMOHHBIX CHUCTeMax cuHciieHud. CBoWCTBAa MNO3UMIMOHHOW 3alKMCH YHUCia:
KOJIMYECTBO LM(p B 3amMcH, MPU3HAK JEIMMOCTH YUCIa HAa OCHOBAHHUE CHUCTEMBI
CUMCIICHUS. AJTOPUTM TMEpeBOja IEJIOoro uyuciaa u3 P-u4HOM cucTeMbl CUHMCIICHUS B
JECATUUHYIO0. AJITOpPUTM IEpeBOAa KOHEUHOM P-1uHOi [podu B AeCcATUUHYIO. AITOPUTM
IIEpEBOJIa LEJIOr0 YHCIIA U3 JECATUYHOW CHUCTEMBI cuucieHus B P-uunyro. /[BonuHnas,
BOCBMEpUYHAs M IIECTHAALATEPUYHAs] CUCTEMbl CUMUCIEHUS, NEPEBOJ YHUCEN MEXIY
TUMH cucTeMaMu. Apu(pMeTHUYECKHE ONIEPALUU B IO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS.

[IpeacTraBieHre MeNbIX M BEHIECTBEHHBIX YHCEI B NaMATH KOMIIBIOTEpA.

Koanposanue tekcroB. Komuposka ASCII. OgnoGaiitHpie koaupoBku. CTaHmapt
UNICODE. Komuposka UTF-8. Onpenenenne nHGOPMAIIMOHHOTO 00beMa TEKCTOBBIX
COOOLICHUH.

KoaupoBanue wuzoOpaxkenunil. OneHka WHGOPMALMOHHOTO 00BEMa pPACTPOBOIO
rpaguueckoro M300pakKeHHs TMPHU 3aJaHHOM PAa3PelICHUH W TIIyOMHE KOJIUPOBAHUS
1[BETA.

Konuposanue 3Byka. OrieHka HHPOPMAIIMOHHOTO 00BheMa 3BYKOBBIX JIAHHBIX MIPU
3a/IaHHBIX YaCTOTE IUCKPETU3ALUHU U Pa3PSIHOCTH KOAUPOBAHHUS.

AnreOpa noruku. Beicka3zbiBanus. Jlornueckue onepanuu. Tabiuibl UCTUHHOCTH
JIOTUYECKUX OMEepaluil «IU3bIOHKIM, KKOHBIOHKIMY, «MHBEPCHUSY, «UMIUIUKALIH,
«OKBUBAJICHIMs». Jlormyeckne BbIpaXeHUs. BBIUMCIEHHE JIOTMYECKOTO 3HAYCHHUS
COCTABHOT'O BBICKA3bIBAHUS MPU U3BECTHBIX 3HAUCHUSX BXOSAIIUX B HETO 3JIEMEHTAPHBIX
BbICKa3bIBaHUM. TaOIUIbl MICTUHHOCTH JIOTHYECKUX BbIpakeHUi. JIoruueckue onepanuu
Y Ollepalliy HaJl MHOKECTBAMM.

[Ipumepsl  3aKOHOB  anreOpbl JIOTMKW. OKBUBAJCHTHBIE MPeoOpa3oBaHUs
Jornyeckux BelpakeHui. Jlornueckue pynkmmu. [TocTpoeHrne TOTHYECKOTO BHIPAKEHUS
C JaHHOM TaOnuIeil WCTUHHOCTU. Jlornueckue nsieMeHThl KomIbloTepa. Tpurrep.
CymmMmarop. IloctpoeHue cxemMbl Ha JIOTUYECKHX DJIEMEHTaX [0 JIOTUYECKOMY
BBIPAKEHHIO. 3aIIUCh JJOTMYECKOTO BBIPAXKEHMS 110 JIOTUYECKOM CXEME.

NupopManuoHHBIE TEXHOJIOTHU

TexcroBerit  mporeccop. PemaktupoBanne wu  ¢GopmarupoBanue. I[IpoBepka
opdorpaduu u rpammatku. CpeAcTBa MOMCKa U aBTO3aMEHbI B TEKCTOBOM IPOIIECCOPE.
Ucnonp3oBanne ctuiieil. CTpyKTypUpOBaHHBIE TEKCTOBbIE JOKYMEHTbL. (CHOCKH,
ornasieHue. Obnaynsie cepBuchl. KomnektuBHas padora ¢ 10KkyMeHTOM. THCTpyMeHThI
pEeLEeH3UpPOBaHUs B TEKCTOBBIX Mpoiieccopax. Jlenosas nepenucka. Pedepar. IIpasuia



[IUTUPOBAHMS UICTOYHUKOB U odopmileHus Oubnunorpaduueckux ccouiok. OdopmiieHue
CIIMCKA JINTEPATYPHI.

BBon wm300pakeHWIl C HCIOJIB30BAHMEM Pa3UYHBIX ITUPPOBBIX YCTPOHCTB
(madpoBBIX poToammapaToB W MHKPOCKOIIOB, BHJICOKAMEp, CKaHEPOB M JIPYTHX
ycTpoiicts.). ['padudeckuii penakrop. O6paboTka rpadguieckux 00bekToB. PacTpoBas u
BeKTOpHas rpaduka. opmatsl rpaduueckux ¢ailyios.

O6paboTKka 300paxKeHus ¥ 3ByKa C UCIOIb30BAHUEM UHTEPHET-TIPUIIOKEHUH.

MynsTumenna. KommberotepHsie mpe3eHTanuu. Mcnoas30Banue MyJIbTUMEIUIHHBIX
OHJIAITH-CEPBUCOB JIJIS pa3paOO0TKU MPE3ECHTAIMA TPOSKTHBIX PaboT.

[TpuHIUTIBI TOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MOJICIICH.
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Hu¢posas rpaMOTHOCTH

[IpuHIUIIBI TIOCTPOCHUSI M allllapaTHhIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBbie mpotokoisibl. Cerb MuTepHer. Anpecamusi B cetu HWurepner. Cucrema
JTOMEHHBIX UMEH.

Be6-caiit. BeO-ctpanuma. BsaummopelictBue  Opay3epa ¢ BeO-CepBEpOM.
Junamudeckue crpaHuilpl. Pa3paboTka wuHTEepHET-TipriiokeHuil (caiftoB). CereBoe
XpaHEHHE JTAaHHBIX.

Bunsr JIeSATEIbHOCTH B ceTu HNnTepHer. CepBucsl HNuTepHera.
['eoundopmalinoHHbie CHUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BpPEMEHH
(HampuMep, JIOKalUsi MOOWIBHBIX  TeledOHOB, OINpEeIETCHUE 3arpy>KEHHOCTH
aBTOMAarucTpasei), ”HTEpHET-TOPToBIIsl, OPOHUPOBAHUE OMIIETOB, TOCTUHHII.

l'ocynapcTBeHHBIE AJIEKTPOHHBIE CepBUCHI M yciayru. ColMajabHble CETH —
OpraHu3alys KOJJIEKTUBHOTO B3aUMOJICUCTBUS U OOMEHa NaHHBIMU. CETEeBOM ITUKET:
npaBwjia TOBeJeHUs B KuOeprpocTpancTBe. [IpoGieMa MOIIMHHOCTA MOJYYEHHOM
nHopmaruu. OTKpbITEIE 00pa30BaTEILHBIE PECYPCHI.

TexHOTeHHBIE M HSKOHOMHUYECKHWE Yyrpo3bl, CBSA3aHHBIE C HCIOJb30BAaHUEM
UH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX ~ TeXHOJOTUH. OO0mme mpoOieMbl 3aluThl
uHdopmaruu u uHPOpMaMOHHOW Oe3omacHocTH. CpencTBa 3amuThl UHPOPMAIUN
B KOMIBIOTEpPAX, KOMIMBIOTEPHBIX CETAX M aBTOMATU3UPOBAHHBIX HH(POPMAIIMOHHBIX
cuctemax. [IpaBoBoe obecrieuenne nHhopmarmonHon 6ezonacHocTd. [IpenoTBpamenue
HECAHKIITMOHUPOBAHHOTO JIOCTyNMa K JMYHOW KOH(HUICHIMATBbHON WH(pOpMAIIUH,
XpaHsIIencs Ha MEPCOHAIBHOM KOMITbIOTEpPE, MOOMIIBHBIX YCTpOMCTBax. BpemoHocHoe
IporpaMMHoOe oOecrieueHre U crnocoObl 0OpbObI ¢ HUM. AHTUBUPYCHBIE MPOTPAMMBI.
Opranuzanusi TuyHoro apxupa uH(popmaruu. PesepBHoe konupoBanue. [laponbHas
3alllMTa apXuBa.

Nudopmarnmonneie  TeXHOJIOTMM W TOpodeccHoHaIbHAs  JESTEIBHOCTD.
Nudopmanmonnsie pecypesl. Ludposas skonomuka. Madopmalimonnas KyiabTypa.



Teopernyeckne 0CHOBbI HHPOPMATHKH

Mogenn u wMopenupoBanue. llenmn wmonenupoBanus. COOTBETCTBHE MOENH
MOJEIIUPYEMOMY OOBEKTY WM npoueccy. @opmann3anus DpuKIaIHbIX 3a1ady.

[IpeacraBienue pe3yJbTaTOB MOJECIMPOBAHUSA B BHUJIE, YIOOHOM I BOCHPUATHS
geoBekoM. ['paduaeckoe mpeacTaBIeHUE TaHABIX (CXEMBbI, TaOIHIIBI, TpaduKn).

I'padel. OcHoBHbIe ToHATHA. Buasl rpados. Pemenne anropurMuyeckux 3anad,
CBS3aHHBIX C aHAIM30M TpadoB (MOCTPOECHUE ONTUMAIBHOTO MYyTH MEXAY BEpIIMHAMU
rpada, omnpeneneHHEe KOJMYECTBA  PA3IMYHBIX IMyTe  MeXAy  BEpIIMHAMU
OPUEHTHPOBAHHOTO AIMKINYECKOTO rpada).

epeBpsa. bunapHoe paepeBo. JIMCKpeTHBIE WPl JABYX HUIPOKOB C IIOJHOU
undopmariueit. [loctpoenue nepera nepedbopa BapuaHTOB, ONUCAHUE CTPATETUH UTPHI B
Ta0IM4HOM (hopMe. BBIUTPBILIHBIE CTPATETHH.

Hcnons3zoBanne rpadoB W AEPEBHEB MpPU OMNHCAHHMM OOBEKTOB M MPOILIECCOB
OKPY’KAIOLIEro MUPA.

AJITOPUTMBI ¥ IPOTPAMMHUPOBAHNE

OnpeneneHre BO3MOXXHBIX —PE3YyJIbTATOB PabOThI MPOCTEUIIUX aJTOPUTMOB
yIpaBJICHUS UCTIOTHUTEISIMU U BBIUUCIUTEIBHBIX allTOpUTMOB. OTipeiesieHne UCXOTHBIX
JAHHBIX, PU KOTOPBIX AJITOPUTM MOXKET JAaTh TpeOyeMblid pe3ysbTar.

Otanbl pemieHus 3a7ad4 Ha KommbroTepe. fA3bik mporpammupoBanus ([lackans,
Python, Java, C++, C#). OcHOBHbIE KOHCTPYKIIMH SI3bIKa MPOrpaMMHUpPOBaHHS. THITBI
JNAHHBIX: LEJOYHCICHHbIC, BEIIECTBEHHbIC, CHUMBOJbHBIE, JIOTUYECKUE. BeTBieHusl.
CocraBnbie ycnoBus. Lukibl ¢ ycnoBueM. [{uknbl o nepemenHoi. Mcnonp3oBaHue
Ta0JIHI] TPACCUPOBKHU.

Pa3paboTka u mporpaMmHasi peanu3anus ajirOpuTMOB PEIICHUS THUIIOBBIX 3a7a4
06azoBoro ypoBHs. [lpumepsl 3amay: anroputmbl OOpaOOTKM KOHEUHOM YHCIOBOM
MOCJIEIOBATEILHOCTH (BBIYMCIICHHE CYMM, MPOU3BENICHUN, KOJMYECTBA DJIEMEHTOB €
3aJIJaHHBIMU  CBOMCTBaMH), aJIrOPUTMbl aHAJIM3a 3alUCH  YHCEN B MO3UIIMOHHOMN
CUCTEME CUHUCJICHUS, aJIrOPUTMbl pEIIeHUs 3aJad MeToAoM Imepedopa (MOoUcK
HauOOJIBIIIEro OOIIEero AENUTEeNs JABYX HATypalbHBIX YHWCEJ, MPOBEpPKa YHCIa Ha
MPOCTOTY).

O6paboTka  CHMBOJBHBIX  JaHHBIX. Bcrpoennsie  dyHKmum - sI3bIKa
MPOTPaAaMMUPOBAHMUS /711 00PAOOTKH CUMBOJIBHBIX CTPOK.

TabnuyHble BENMYMHBI (MacCUBBI). ANTOPUTMBI pabOThl C 3JIEMEHTAaMU MacCUBa
C OJTHOKPATHBIM MPOCMOTPOM MACCHBA: CYMMHUPOBAHHUE 3JIEMEHTOB MacCUBa, MOACYET
KOJM4YecTBa (CyMMbI) 3JIEMEHTOB MAacCHUBA, YJIOBJIETBOPSIONIMX 33aJaHHOMY YCJIOBHIO,
HaXO0XJIEHUE HauOOoJIbIIEero (HAMMEHBIIET0) 3HAYEHHS SJIEMEHTOB MACCHBA, HAXOXK/ICHHUE
BTOPOTO IO BEIWYMHE HAMOOJBINETO (HAMMEHBINETO) 3HAYCHUS, JIMHCWHBIA IOMCK
AJIEMEHTa, ePEeCTaHOBKA PJIEMEHTOB MAaCCHUBa B 0OPAaTHOM MOPSJIKE.

CoptupoBka ogHOMepHOrOo MaccuBa. [IpocTbie MeTOABI COPTUPOBKU (Hampumep,
METO/]I Iy3bIpbKa, METOJ1 BIOOpA, COPTUPOBKA BcTaBKaMu). [lomporpammel.
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NudopmanoHHbIe TEXHOJIOTHH

Ananmu3 naHHbIX. OCHOBHBIE 3a/ladyd  aHaJIW3a JaHHBIX: [POTHO3HPOBAHUE,
KJIaccupuKanus, KiacTepu3anus, aHaau3 oTkiIoHeHui. [locienoBaTenbHOCTh pelIeHus
3a/1a4y aHaJIM3a JaHHbIX: COOp MEPBUYHBIX TAHHBIX, OYMCTKA U OLIEHKA Ka4eCTBa JaHHBIX,
BBIOOP W/WJIM TIOCTPOEHUE MOJENH, MPeoOpa3oBaHnE NAaHHBIX, BU3YyalIH3alUsl JaHHBIX,
MHTEpIpeTalus pe3yJabTaToB.

AHanu3 1aHHBIX C TOMOIIBIO 3JIEKTPOHHBIX TA0JIML. BbruncieHre cyMMbl, CpeTHETO
apu(mMeTnyecKoro, HanOOIBIIETO U HAUMEHBIIIETO 3HAYEHUI TUana3oHa.

KoMneroTepHO-MaTeEMaTHUECKHE MOJIEIH. DTaIbl KOMIIBIOTEPHO-MATEMAaTUYECKOTO
MOJIETTMPOBAHUS: MOCTAHOBKA 3aJaud, pa3paboTKa MOJENH, TECTUPOBAaHHE MOJEIH,
KOMIIBIOTEPHBIN SKCIEPUMEHT, aHAJIU3 PE3YIbTATOB MOIEIUPOBAHUSI.

YuclieHHOE pelieHne ypaBHEHUI ¢ TIOMOIIbIO 0100pa napaMeTpa.

Tabnuunsie (pensinoHHbIC) 0a3bl TaHHbIX. TabauIa — npejcTaBieHUe CBEICHUN 00
OIHOTUIHBIX OOBekTax. [lone, 3amuck. Kitou tabnuupbl. PaGora c¢ roroBoil 6a3oi
JaHHBIX. 3aroyiHeHue 0a3bl JaHHbIX. lloMck, copTHUpoBKa M (uUIbTpalus 3amUCei.
3anpockl Ha BBIOOPKY JIaHHBIX. 3alpochl C MapaMeTrpaMu. Brluncisemble Mo B
3amnpocax.

MHorotabnuunble 0a3bl JaHHBIX. TUIBI CBA3€H MexAy Tabauuamu. 3ampochl
K MHOTOTa0JIMYHBIM 0a3aM JJaHHBIX.

CpenctBa HCKycCTBEHHOro HHTeNieKTa. (CepBHCHI MAIMHHOTO IIEPEBOAA H
pacno3HaBaHMs yCTHOU peun. UneHTudukanus u moucKk n300paxeHui, pacrio3HaBaHue
mui. CamooOydaromuecs cucteMbl. VICKyCCTBEHHBIM HHTEIJIEKT B KOMIIBIOTEPHBIX
urpax. Mcnonp30BaHne METO/I0B UICKYCCTBEHHOTO MHTEJUIEKTA B 00YYalOIINX CUCTEMAX.
Hcnonb3oBaHne METOJIOB MCKYCCTBEHHOTO MHTEIJIEKTa B poOoToTexHHke. MHTepHer
Benieil. [lepciekTUBBI pa3BUTHSI KOMIIBIOTEPHBIX UHTEIIEKTYaJIbHBIX CUCTEM.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TPOT'PAMMBI
IO UTH®OPMATHUKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yAbTaThl OTPAXKAIOT TOTOBHOCTH M CIIOCOOHOCTH OOYYaroIIMXCS
PYKOBOJICTBOBAThCSl C(POPMHUPOBAHHON BHYTPEHHEH NO3ULMEH JIMYHOCTH, CHUCTEMOM
[IEHHOCTHBIX OPUEHTAIMi, MO3UTUBHBIX BHYTPEHHHX YOEXKICHM, COOTBETCTBYIOIIMX
TpaJULUOHHBIM [IEHHOCTSIM POCCUMCKOTO OOIIECTBA, pacIIMPEHHE KUZHEHHOTO OTIbITa U
OMbITa JAESITEIBHOCTH B IPOLECCE pealu3aluyd CpeACTBaMU Y4YeOHOro IpeamMera
OCHOBHBIX HAIlpaBJIEHUN BOCIHUTATEIbHON JEATENbHOCTH. B pe3ynprare H3ydeHHs
MHPOpMATUKU HA ypOBHE CpeAHEro oOluiero oOpa3oBaHUs Yy OOydaromierocss OyayT
c(OPMHUPOBAHBI CIEAYIOLIUE JINYHOCTHBIE PE3YIbTATHI:

1) rpaIaHCKOr0 BOCIIMTAHMS:

OCO3HAHHME CBOMX KOHCTHUTYIHMOHHBIX MpPaB M 00sA3aHHOCTEH, YBaXKCHHE 3aKOHA U
MIPABOMOPSIKA, COOJIIOJCHUE OCHOBOIIOJATAIOIIMX HOPM HH(MOPMAIIMOHHOTO TpaBa U
nH(pOpMaIIMOHHOM 0€301aCHOCTH;

TOTOBHOCTh ~ MPOTHBOCTOSATH  MJICOJOTHM  SKCTPEMH3Ma,  HaIlMOHAJIU3Ma,
kceHopoOMH,  JAMCKPUMHHALMKM 1O  COIMAJIbHBIM,  PEJIMTHO3HBIM,  PAacCOBBIM,
HAI[MOHAILHBIM IPU3HAKaM B BUPTYaJbHOM IIPOCTPAHCTBE;

2) NaTPUOTHYECKOTO BOCTIMTAHMSI:

IIEHHOCTHOE OTHOIICHHE K HCTOPHUYECKOMY HACJCAHIO, JAOCTHXCHHSIM Poccuu B
HayKe, UCKYCCTBE, TEXHOJOTHUSIX, MIOHUMaHUC 3HAYCHHS WHPOPMATHUKHA KaK HAyKd B
KU3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:
cOPMUPOBAHHOCTh ~ HPABCTBEHHOI'O  CO3HAHMs, ATHUYECKOIO  MOBEJICHUS;
CIIOCOOHOCTh OLICHMBATh CHUTYallMl0 U TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B CETH
WNurepHer;

4) 3CTEeTHYeCKOro BOCIIUTAHNS

3CTETUYECKOE OTHOIICHHWE K MHPY, BKJIOYAs 3CTETUKY HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA;

CMOCOOHOCTh BOCIPHUHMMATH DPAa3MYHbIE BHIbI HMCKYCCTBa, B TOM YHCIIE
OCHOBAHHBIEC Ha MCITOJIb30BaHUK HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3HIeCKOro BOCIIHTAHMA:

Cc(OPMHUPOBAHHOCTh 3J0POBOTO M 0E30MacHOr0 00pa3a >KU3HU, OTBETCTBEHHOTO
OTHOIICHUS K CBOEMY 3J0POBBIO, TOM YHCJIEC M 3a CUYeT COOJIOACHHS TpeOOBaHMIA
0e30MMacHOM AKCIUTyaTallid CPeACTB HMH(DOPMAIMOHHBIX M KOMMYHHKAITHOHHBIX
TEXHOJIOTUH;
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6) TPyA0BOro BOCIUTAHMSA:

FOTOBHOCTh K AaKTHUBHON JIEATEIBHOCTH TEXHOJOTMYECKOM W  COLMAaJIbHOM
HaIPaBJICHHOCTH, CHOCOOHOCTh HWHHUIIMHPOBATh, IUIAHUPOBATh W CaMOCTOSTEIBHO
BBITIOJIHSITH TaKyIO JIESITEIbHOCTD;

uHTepec K  chepam  mpodecCHOHATBLHOM  JIEATCIBHOCTH,  CBS3aHHBIM
¢ wuH)OPMATUKOM, MpOrpaMMHUpPOBaHHEM U HHGOPMAIMOHHBIMUA TEXHOJIOTHSIMH,
OCHOBaHHBIMU Ha JOCTIXKCHHUSX HWH(POPMATHKA M HAYyYHO-TEXHHUYECKOTO Iporpecca,
yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymield npodeccun U peanru30BBIBATH
COOCTBEHHBIC JKU3HCHHBIC TIJIaHbI,

TOTOBHOCTH M CIIOCOOHOCTBH K 00pa30BaHUIO M CaMOOOPa30BaHHUIO HA MPOTSHKECHUU
BCEM KU3HU,

7) 3KOJIOTHYECKOT0 BOCIIUTAHHUS:

OCO3HAHHE TI00ATBHOT0 XapaKTepa IKOJIOTUUECKUX MPOOJIeM U MyTel uX penieHus,
B TOM 4YHCJI€ C YYETOM BO3MOXKHOCTEH HWH(POPMAIIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTU;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs ~ MUHPOPMATHUKH,  JOCTHXKEHHMSIM  HAYYHO-TEXHHYECKOIO  Iporpecca
M OOILECTBEHHOW MPaKTHUKH, 332 CYET MOHHMMAHMS POJM MH(POPMALMOHHBIX PECYPCOB,
MH(}OPMAIMOHHBIX POLECCOB U MH(DOPMAIMOHHBIX TEXHOJIOTUH B YCIOBUAX LIU(PPOBOU
TpaHchopMaIii MHOTUX c(ep KU3HU COBPEMEHHOIO 00I1IECTBA;

OCO3HAHME LIEHHOCTH HAy4YHOM [JEATEIBHOCTH, TOTOBHOCTb OCYILECTBIATH
IIPOEKTHYIO U UCCIENOBATENBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

B mnpounecce mocTHK€HMS JTUYHOCTHBIX PE3YIBTATOB OCBOCHMUS ITPOTrPaMMBI IO
uHpopmaTuke y OOyYarONIMXCSI COBEPIICHCTBYETCS AMOIMOHAJIBHBIA WHTEIIEKT,
MpeAnoaararomuii copMUpOBaHHOCTD:

CaMOPETYJMPOBAaHUs, BKIIOYAIOWIETO CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEAECHUE, CIOCOOHOCTh aIallTUPOBATHCS K AIMOLIMOHATIBHBIM
M3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBALMH, BKIIIOYAIOIIEH CTPEMJICHUE K JOCTHXKCHUIO LIEJIH
U ychnexy, ONTUMHU3M, HWHUIMATUBHOCTb, YMEHHE JEHWCTBOBATh, HMCXOIS W3 CBOMX
BO3MOKHOCTEM;

AMIIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMAaTh SMOIMOHAIIBHOE COCTOSTHUE
IpPYTUX, YYHUTBIBATH €ro MpPHU OCYIIECTBICHHMH KOMMYHHMKAIUU, CIIOCOOHOCTh
K COUYYBCTBHIO U COTIEPEKUBAHUIO;

COILIMAJIBHBIX HABBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTh BBICTPAWBAaTh OTHOIICHMS C
APYTUMHU JIOABMH, 3a00TUTHCA, IPOSBIISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

METAINIPEIMETHBIE PE3YJ/IbTATBI

B pesynbrare uzyuenus nHGOpPMATUKHU HA YPOBHE CPEAHETO OOIIero oOpa3oBaHUs
y oOy4aromerocst OyayT chOpMUPOBaHBI METAPEJAMETHBIC PE3YIbTAThI, OTPAKCHHBIC
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B YHHBEpPCAJbHBIX YUEOHBIX ACHCTBHIX, @ IMEHHO — IMO3HABATEIbHBIC YHUBEPCATbHbBIE
yueOHbIe JCMCTBHUS, KOMMYHHMKATHBHBIC YHUBEpCAJbHbIE Yy4eOHbIE JCHCTBHUS,
PETYJIATUBHBIC YHUBEPCAIbHbBIC YUeOHBIEC JCHCTBUS, COBMECTHAS JI€ATEIHHOCTb.

ITo3HaBaTe/ibHbIEe YHUBepPCAJbHbIE YUeOHbIEe AeilCTBUS
ba3oBble Jloruyeckue 1eicTBUA:

CaMOCTOATENbHO (GOPMYIHPOBATh U aKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

yCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBaHHUS JJIsi CpPaBHEHUS,
Kiaccuukanuu u 0000IIeHHUS;

ONPENEIIATh UEIU JEATEIIbHOCTH, 33/1aBaTh MapaMETPhl U KPUTEPUU UX TOCTUKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH Y IPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabaThiBaTh IUIAH pEUIEHUS NPOOJEMbl C Y4YE€TOM aHaIM3a HMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JCSATEILHOCTh, OLIEHMBATh COOTBETCTBUE PE3YyJIbTATOB
LIEJISIM, OLICHUBATh PUCKU MOCJIEICTBUN NEATEIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH paOOTy B YCIOBUSX PEATbHOr0, BUPTYaJTIbHOTO
1 KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEaTUBHOE MBIIIUICHUE MPU PEIICHUHN KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciieroBaTeIbCKUe AeiCTBUA:

BJAJIETh HaBbIKAMHU Y4YE€OHO-MCCIENOBATENLCKOW M TPOEKTHON JAEsTeNbHOCTH,
HaBBIKAMM pa3pelIeHUs POoOJIeM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbBHOMY
IIOMCKY METOJOB PEIICHMs NMPAKTUYECKHX 3a7ad, NPUMEHEHHUIO Pa3JIMYHBIX METOJO0B
MIO3HAHUS;

OBJIAJIETh BUAAMHM JCATEIBHOCTH 10 IIOJYYEHUIO HOBOTO 3HAHHUS, €ro
MHTEpHpPETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHbIX YUEOHBIX CUTYALUSAX, B
TOM YHCJIE MIPHU CO3JaHUH YUEOHBIX U COLUAIBHBIX IPOCKTOB;

(dbopMHpOBaHKE HAYYHOTO TUIA MBIIUICHUS, BIaICHUE HAYYHON TEPMHUHOJOTHUEH,
KJIFOUEBBIMU MOHSATUSMU U METOAAMU;

CTaBUTb U (OPMYIUPOBATH COOCTBEHHBIE 33a41 B 00pa30BaTEIbHOM NeATEIbHOCTH
Y )KU3HEHHBIX CUTYalUsX;

BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIE CBA3U U AKTYaJIM3UPOBAThH 3a7auy, BbIIBUTaTh
TUIIOTE3Y €€ pelIeHUs, HAXOUTh apryMEHTHI Ui I0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHNUS;

aHAJIM3UPOBATh MOJIYYCHHbIE B XOJE PEIICHUS 337aud pPe3yJIbTaThl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIECHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATH LI€JICHAIIPABICHHBINA IOUCK ITEPEHOCA CPEACTB U CIIOCOOOB JEHCTBUS
B IIpO()EeCCUOHAIBHYIO CpENY;

IEPEHOCUTh  3HAHUS B  IIO3HABATEIbHYD W IPAKTUYECKyl0  olrnactu
KU3HEJEATEIILHOCTH;
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MHTETPUPOBATH 3HAHUA U3 PA3HbIX IPEIMETHBIX 00JIaCTei;
BBIJIBUTaTh HOBBIE UJIEH, NIPEAJIaraTb OpUTrHHAIBHBIE [TOAXO0/Ibl U PELICHUS], CTABUTh
po0JIEMBI U 33J1a4M, JOMYCKAIOLIUE AIbTEPHATUBHBIE PEIICHHUS.

Pab6ora ¢ unopmanmeii:

BJIQJIETh HaBbIKAMHU IOJY4YeHHMs] WH(OpMAaIMu W3 HCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEIIFHO OCYIIECTBIIATh TOWCK, aHAJIU3, CHCTEMATH3aIllI0 U HHTEPIPETAIUIO
uH(OpMaIKM pa3IuIHBIX BUJAOB U (JOPM MPEICTABICHHUS,

co3/laBaTh TEKCThl B pa3M4YHBbIX (opMaTax ¢ y4eTOM HazHadyeHHuss HHPOpMaIuu
W TICJICBOM  ayIWTOPHH, BBIOUpas  ONTUMAIbHYI0  (GOpMy  MpEACTaBICHUS
1 BU3yaJIU3alluu;

OIICHWBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh WH(POPMAIIMH, €€ COOTBETCTBUC
MIPAaBOBBIM M MOPAJILHO-3THYECKUM HOpPMaM;

HCITOJIh30BaTh CPEeACTBAa MH(GOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA B
pelieHnd  KOTHUTUBHBIX, KOMMYHHKATHBHBIX ¥  OpPraHM3allMOHHBIX  3a/Ja4 C
cobmoaeHueM TpeOOBaHWI  APrOHOMHUKH, TEXHUKH O€30MacHOCTH, THUTHUCHBI,
pecypcocOepeXeHrs, TMPaBOBBIX H O3TUYECKHX HOPM, HOPM HWHMOOPMAIMOHHON
0e30MacHOCTH;

BJIaJIETh HABBIKAMHU PAaCIlO3HABaHUS W 3alIUThl MHMOpManuM, MHHOPMAIIMOHHON
0€30IaCHOCTH JIMYHOCTH.

KoMmyHuKkaTHBHBIE YHUBEpPCAJbHbIE yueOHbIE [eiiCTBHUS
O0menme:

OCYILIECTBIISATh KOMMYHHUKAILIMK BO BCeX c(hepax >KU3HU;

pacrio3HaBaTh HeBepOaIbHbIE CPEJCTBA OOIISHHSI, TOHUMATh 3HAUCHHE COITUATbHbIX
3HaKOB, PACMO3HaBaTh MPEANOCHUIKA KOH(DJIMKTHBIX CUTyallud U YMETh CMSITYaTth
KOH(DJIUKTHI;

BJIAJIETH Pa3IMYHBIMU cnocodoamu o011 U u B3aMMOJICHCTBH,
apTYMEHTUPOBAHHO BECTHU JIUAJIOT;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHHUSL.

CoBmecTHasl 1eSITEJIbHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHHOW M MHIMBUTyalbHOU PabOThI;

BBIOMPATH TEMATUKY U METO/Ibl COBMECTHBIX JIEUCTBUI C y4eTOM OOIIUX HHTEPECOB
Y BO3MOKHOCTEM Ka)KOT0 YICHA KOJIJICKTHBA,

NPUHUMATH LIEJIM COBMECTHOM JAEATEIBHOCTH, OPTaHU30BbIBATh U KOOPIUHUPOBATH
NEUCTBUA 10 €€ JOCTHKEHUIO: COCTABIISITH

IUIaH JEUCTBUHN, paclpenenaTh pojid ¢ YYeTOM MHEHHUH YYaCTHHUKOB, OOCYXJaTb
pe3yNbTaThl COBMECTHON PabOTHI;

OLICHHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHMKA KOMaHABI B OOLIMii
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;
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npeayiaratb HOBBIC  IIPOCKTBLI, OHCHUBATL HWACH C I1IO3WIMHM  HOBH3HBLI,
OPUTHHAJIBHOCTH, HpaKTH‘IeCKOﬁ 3HAa4YUMOCTH,

OCYHICCTBIIATH ITIO3BUTHBHOC CTPATCTUYICCKOC ITOBCACHUC B PA3JIMYHBIX CUTYAUAX,
IMPOABIIATE TBOPUCCTBO U B006pa}KeHI/I€, OBITH NHHUIIMAaTUBHBIM.

PeryjsiTuBHbIe YHHBeEpPCAJIbHbIE Y4eOHbIe JeMCTBUSA
Camoopranuzamnus:

CaMOCTOSITENIbHO ~ OCYLIECTBJISITh  MO3HABATEIbHYIO JCSATEIBbHOCTh, BBISBISTH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 00pa3z0oBaTEIbHOU
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTaBIIATh IJIaH PEIICHUS MPOOJEMbl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacuMpsATh paMKH y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX MTPEANIOYTECHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCThH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIH OTIBIT;

CIoCcOOCTBOBATh (POPMUPOBAHUIO U TPOSIBICHUIO MIUPOKON SPYAUIIMU B Pa3HbIX
o0NacTsAX 3HAHWM, TMOCTOSIHHO TIOBBINIATH CBOM 0OOpPa30BATENbHBIA U KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIaJIETh HABBIKAMHU TMO3HABATEJIbHON pe(diIeKCHUH KaK OCO3HAHUSl COBEpILAEMbIX
JNEUCTBUN U MBICIUTENIBHBIX IPOLECCOB, UX PE3YJbTaTOB U OCHOBAaHWI; HCIIOJIb30BATh
npueMsbl pedaeKCun sl OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PELICHUS;

OLICHMBATh PHUCKM W CBOEBPEMEHHO NPHHUMATh PEIICHHS MO WX CHUXXEHUIO;

IIPUHUMATh MOTHBBI M apTyMEHTBI JPYTHX IPU AHAJIU3E PE3YIbTATOB IEATEIBHOCTH.

IIpunsaTus ceds U APpyrux:
MPUHUMATD ceOsl, TOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;
IIPUHUMATH MOTHUBBI U @PTYMEHTBI IPYTUX IIPY aHAIU3€E PE3YJIbTATOB AESITEIBHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIINOKY;
pa3BUBaTh CIOCOOHOCTH MOHMUMATh MUP C MO3ULIUHU IPYTOro YEJIOBEKA.

IHPEAMETHBIE PE3YJIbTATDBI

B mnpouecce usydenus kypca uHdopmaruku 0OazoBoro ypoBHs B 10 kiacce
00yJaromuMuUCcs OyTyT JOCTUTHYTHI CIICAYIONINE TPEAMETHBIC Pe3YIbTaThI:

BJIa/ICHUE TIPEJICTABICHUSMH O POJIK HH(GOPMAIIMU U CBSI3aHHBIX C HEW MPOLIECCOB
B MPUPOJE, TEXHUKE U OOIIECTBE, MOHATUAMU «UH(MOPMALUA», «HHPOPMALMOHHBIHI
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IPOLIECCY»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHUCTEMBI»,  «CHUCTEMHBIH  3ddexry,
«UH(pOpPMAIIMOHHAS CUCTEMAY, CUCTEMA YIIPABICHUAY;

BJIa/ICHHE METOJaMHU TMOMCKa MHPOpMAINH B ceTu VIHTepHET, yMEHUE KPUTUUECKH
OLIEHMBATh MH(OPMAIUIO, IOJYyYEHHYIO U3 ceTu VHTepHeT;

YMEHHE XapaKTepU30BaTh OOJIbIINE JaHHbIC, TPUBOAUTH MPUMEPHI HCTOYHUKOB MX
IIOJTyYEHUS U HAIIPaBJICHUS UCIIOJIb30BAHNUS;

MOHMMAaHWE OCHOBHBIX TPUHIUIIOB YCTPOHCTBA U  (YHKIIMOHUPOBAHHUS
COBPEMEHHBIX CTAllMOHAPHBIX W MOOWJIBHBIX KOMIBIOTEPOB, TEHICHIIMN pPa3BUTHUS
KOMITBIOTEPHBIX TEXHOJOTHUH;

BJIa/ICHHE HABBIKaMHU PabOTHI C OTMIEPAIMOHHBIMU CUCTEMAaMH, OCHOBHBIMH BUIAMH
MpPOrpaMMHOr0 O0ecnedeHusl JJisl peleHus Y4YyeOHBbIX 3aJad 10 BBIOpaHHOU
CHelUaIN3aLNN;

coOnro/ieHne TpeOOBAHUII TEXHUKM O€30MacHOCTM W TUTHEHbl Ipu padore
C KOMITBIOTEpAaMH U JAPYTUMHU KOMIIOHEHTaMH ITU(PPOBOTO OKPYKEHUS, MOHHUMAaHHE
IIPAaBOBBIX OCHOB HCIOJIb30BAaHUSl KOMIIBIOTEPHBIX IIporpaMM, 0a3 JaHHBIX U
MaTEepUajoB, pa3MEIICHHbBIX B ceTu HTepHeT;

MOHMMAaHWE OCHOBHBIX TMPHHIMIIOB  JUCKPETH3AlMU  PAa3INYHBIX  BHUJIOB
uH(pOpMalui, YMEHUE ONPENENIATh HHYOPMALIMOHHBIA 00BEM TEKCTOBBIX, IPAPUUECKUX
Y 3BYKOBBIX JAHHBIX MPH 33/IaHHBIX MTapaMeTpax AUCKPETU3AINY;

YMEHHE CTPOUTb HEPaBHOMEpPHBIE KOJAbBI, JOIMYCKAIOIIUE OJHO3HAUYHOE
JIEKOAUPOBaHKUE COOOEeHNH (IpePUKCHBIE KOABI);

BJIQJICHUE  TEOPETUYECKHM  alapaToM,  MNO3BOJSIIOLIUM  OCYIIECTBISATH
NPEJICTAaBICHUE 3a/IaHHOTO HATypaJbHOTO YHKCJa B PA3JIMYHBIX CHUCTEMAax CUMCIICHHS,
BBITIOJHATh TIPE0Opa30BaHUsl JIOTUYECKUX BBIPAKEHUH, MCTOJB3Ysl 3aKOHBI alreOpsh
JIOTHKHY;

yMEHUE CO3/1aBaTh CTPYKTYpUPOBaHHbIE TEKCTOBBIE JOKYMEHTBI U
J€MOHCTPALIMOHHBIE MaTepuajibl C HCIOJb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOrPaMMHBIX CPEJCTB U 00JIAYHBIX CEPBUCOB;

B mpormecce u3ydenust xypca undopmatukm 0OazoBoro ypoBHs B 1l kuacce
oOy4JarorumMucs OyayT TOCTUTHYTHI CIEAYIOIIHNE TPEAMETHBIC Pe3YIbTaThI:

HaJIM4HE MPEACTABICHUA O KOMIIBIOTEPHBIX CETSIX U UX POJIU B COBPEMEHHOM MUDE,
00 00muUX MpUHIIAITAX Pa3pabOTKH U (PYHKITMOHUPOBAHUS UHTEPHET-TIPHIIOKEHUI;

NMOHWUMaHUEe yrpo3 WH(OpMAIMOHHOW Oe30MMacHOCTH, HWCITOJIb30BAaHUE METOOB
U CpEICTB TPOTUBOACHCTBUSA JTHUM Yrpo3am, CcoONtoieHne mep 0e30MacHOCTH,
MPEIOTBpAIIAIONINX HE3aKOHHOE PaCIIPOCTPAHCHUE ITEPCOHANIBHBIX JIAHHBIX;

BJIQJICHUE TEOPETUYCCKUM aIrlapaTroM, MO3BOJIIOMIMM OMPENSIsITh KpaTIalIImii
MyTh BO B3BEMIEHHOM rpade © KOJIMYECTBO IMyTEH MEXIy BepIIMHAMU
OPUEHTHPOBAHHOTO AIUKINIECKOTro rpada;

YMEHHE YUTaTh U MOHUMATh MPOTPAMMEI, PEaTU3YIOIINE HECIOXKHBIE alTOPUTMBI
00pabOTKM YUCIIOBBIX U TEKCTOBBIX JAHHBIX (B TOM YHCIIE MACCUBOB M CHMBOJIbHBIX
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CTpPOK) Ha BBIOpAaHHOM [UJIsl M3YyYEHHUS YHHBEPCAIbHOM SI3bIKE MPOrpaMMHUPOBAHUS
Beicokoro yposus (Ilackans, Python, Java, C++, C#), aHanu3upoBaTh aJrOpUTMbI
C UCIOJIb30BAaHUEM TaOJIHI] TPACCUPOBKH, ONPEACNIATh O€3 UCIOIb30BaHUS KOMIIBIOTEpPA
pE3yNbTaThl BBINOJIHEHUS! HECIOKHBIX IMPOrPAMM, BKIIFOUAIOIIMX LIMKJIbI, BETBICHUS H
HNOJANPOTPaMMBbI, TPHU 3aJaHHBIX MCXOJHBIX JaHHBIX, MOJIU(UIMPOBATH TOTOBHIC
MporpamMMbl JUJIsl PELICHHUs HOBBIX 3a7a4, MCIOJb30BaTh MX B CBOMX Iporpammax B
KauyecTBE MOANpOrpamMm (Tpoueayp, QyHKIIHiA);
YMEHHE PEaIn30BbIBATh HA BHIOPAHHOM JIJIsl U3yUEHUS SI3bIKE IPOTPaMMHUPOBAHUS
BbIcOKOTO ypoBH# ([Tackans, Python, Java, C++, C#) TumoBbie anropuT™Mbl 00paboTKH
YHCEJI, YHCIOBBIX MOCIEAOBATEIBHOCTE U MAaCCUBOB: INPEACTABICHUE YUCIIA B BUJE
Ha0bopa MPOCTHIX COMHOKUTENICH, HAXOXKACHUE MaKCUMAJIBHOW (MUHUMAJILHOM ) T (PbI
HaTYypaJIbHOTO  4YMCJIa, 3allMCAaHHOTO B CHCTEME CYHMCIECHUS C OCHOBaHUEM,
He npeBblmariuM 10, BeyucieHrne 0000IIEHHBIX XapaKTEPUCTUK 3JIEMEHTOB MacCHUBa
WIA  YHCJIOBOM  IOCJIENOBATEIbHOCTH  (CyMMBbI,  NPOU3BEIEHUS,  CPEAHErO
apu(METHUECKOr0, MHMHHUMAJIbHOIO W MaKCHMAJIbHOTO 3JEMEHTOB, KOJMYECTBa
AJIEMEHTOB, YOBJIETBOPSAIOIINX 33JaHHOMY YCIIOBHIO), COPTUPOBKY 3JIEMEHTOB MACCHBA;
YMEHHE UCHOJIb30BaTh TaOJIWYHbIE (PENALMOHHbIC) 0a3bl JAaHHBIX, B YACTHOCTH,
COCTaBJISITh 3aIIPOCHI K 0a3aM JTaHHBIX (B TOM YHCJIE 3aIIPOCHI C BBIYUCIISEMBIMU MOJISMHU),
BBINIOJIHATh COPTUPOBKY M MOMCK 3amlKceil B 0a3e JaHHBIX, HAMOJIHATH pa3padOTaHHYIO
0a3y JaHHBIX, YMEHHE HCIIOJIb30BaTh OJJIEKTPOHHBbIC TaOMUIBI Ui aHAJIU3a,
MpEACTaBICHUS] W OO0paOOTKM JaHHBIX (BKJIIOYAs BBIUYMCICHHE CYMMBbI, CPEIHEro
apu(pMETUYECKOTro, HauOONBIIET0 U HAUMEHBUIEr0 3HAYEHUH, pElIeHHEe YpaBHEHUN);
YMEHHUE HCIIOJIb30BaTh KOMIIBIOTEPHO-MATEMATHUYECKUE MOJACIIN Ul aHAIU3a
00BEKTOB U MPOLECCOB: (OPMYyIHMPOBATH 1I€JIb MOJIEIUPOBAHMUSA, BBINOJHATH aHAIU3
pE3yNbTaTOB, MOJYYEHHBIX B XOJI€ MOJEIUPOBAHUS, OLEHUBATh COOTBETCTBUE MOJEIH
MOJEIUPYEMOMY OOBEKTY WIIM MPOUECCY, MPEACTABIATh PE3yIbTaThl MOACIMPOBAHUS B
HaIJISIIHOM BU/IE;
yMEHHE OpraHU30BbIBATh JUYHOE  HMH(OpPMaIMOHHOE IIPOCTPAHCTBO
C HCIOJIb30BAaHUEM pPa3TUYHBIX HUQPOBBIX TEXHOJOTUW, MOHUMAHHUE BO3MOKHOCTEH
U(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, HIU(PPOBBIX 00pa30BaTENIbHBIX CEPBUCOB,
IMOHMMAaHHUE BO3MOKHOCTEU U OTPAHUYEHHUM TEXHOJIOTUM HCKYCCTBEHHOTO UHTEIICKTA B
pa3IMYHBIX 001acTsIX, HAJTUYKME MPEACTaBICHUN 00 MCIOJIb30BaHUM MH(GOPMAIIMOHHBIX
TEXHOJIOTHI B Pa3IMYHBIX MPO(PECCHOHANBHBIX cepax.
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TEMATHYECKOE INTAHUPOBAHUE

denepanbhHas padouas nporpamma | Madopmaruka. 10-11 kimaccel (0a30BbIi ypOBEHB)

10 KJIACC
HaumenoBanue
No KommuectBo OCHOBHEIE BUJIBI 1€ATEIHLHOCTH
pa3/iesioB U TeEM [IporpammHoOe conepxkanue
/11 4acoB oOydJaronuxcs

y4e0HOTO MpeaMeTa

Paznea 1. llndpoBasi rpaMoOTHOCTH

1.1 | KomMmbroTep:
amnmapaTHoe

¥ TIPOTPaMMHOE
obOecIieueHue,

¢aiinoBas cucreMa

6

TpeboBanust TEXHUKH O€3011aCHOCTH

Y TUTUEHBI ITpU paboTe ¢ KOMITbIOTEpaMU
U IPYTUMHU KOMIIOHEHTaMH LU(POBOTO
OKPYKECHHS.

[TpunIUIIE paOOTH KOMIIBIOTEPA.
[lepcoHanbHBIN KOMIIBIOTED.

Br100p KOHpUTYypalmm KoMnbroTepa

B 3aBUCHMOCTH OT PEIIAEMBbIX 3a/1a4.
OCHOBHBIE TEHICHIINH PA3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH.
[TapannenbHble BEIYUCICHUSI.
MHOromnpoueccopHbie CUCTEMBI.
Cynepkomnbtotepsl. Pacnpeodenennvie
8LIYUCIUMENbHBIE CUCTIEMbL

u 06pabomka 6OILUIUX OAHHDIX.
MUKPOKOHTPOJIIEPHI.
PoGotusupoBaHHble TPOU3BOACTBA.
[IporpammHuoe obecrieueHue
KOMITBIOTEPOB. Bubl mporpaMMHOI0O

AHaIM3upoBaTh YCIOBUS UCIIOJb30BAHUS
KOMIIBIOTEPA U JIPYTUX JOCTYIHBIX
KOMIIOHEHTOB ITU(PPOBOT0 OKPYKECHHS

C TOYKHU 3pEHUS TPEOOBAHUM TEXHUKHU
0€30MacHOCTH ¥ TUTHCHBI.
XapakTepu30BaTh KOMIBIOTEPHI Pa3HBIX
TTOKOJICHUU.

Br16upats KoH(UTypannio KOMIIbIOTEPA
B 3aBUCHUMOCTH OT PEIIaeMbIX 3aj1ad.
Hckatb B cetn UHTEpHET HHpOpMAITHIO
00 OTEUECTBEHHBIX CICIHMATNCTAaX,
BHECIIIUX BKJIAJl B pa3BUTHE
BBIUUCIIUTEILHOU TEXHUKH.

[IpuBOaUTH pUMEPHI,
MOATBEPKAAIOIINE TEHACHIIUN Pa3BUTHS
BBIUUCIIUTEILHON TEXHUKH.
XapakTepu30BaTh NapajiebHbIC
BBIYMCIJICHUS, MHOTOTIPOIIECCOPHBIC
CHUCTEMBbI, CYyNIEPKOMITBIOTEPHI,
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obOecrieyeHus U UX Ha3HAYCHUE.
Oco0eHHOCTH TPOrPAMMHOTO
oOecreueHnss MOOMIIbHBIX YCTPOKCTB.
Oneparmonnas cuctema. [lonstue

0 CUCTEMHOM aJIMUHUCTPHPOBAHNUM.
WNHcTamismus u fenHCTaluIs s
MPOTPaMMHOTO 00€CTICUEHUSI.
®aiinosas cucrema. [louck B (aitioBoi
cucteme. Opranuzaiys XpaHeHus

1 00pa0OTKHU TaHHBIX C UCTIOIb30BaHUEM
WHTEPHET-CEPBHUCOB, 00JIAYHBIX
TE€XHOJIOTUIA U MOOUITbHBIX YCTPOMCTB.
[IpuknagHbie KOMITBIOTEPHBIC
IPOTPaMMBI JJIsl pEIIEHUS TUTTOBBIX
3a]1a4 10 BEIOpaHHOM CTIeIMaTN3alliy.
Cucrembl aBTOMaTU3UPOBAHHOTO
TIPOCKTUPOBAHWSI.

3akoHogaTenbcTBO Poccuiickoi
®denepanyu B 0071aCTH IPOTPAMMHOTO
oOecrnieuenus. JIuensnpoBanue
IPOTrPaMMHOTr0 00eCTICUCHUS U
udpoBbIX pecypco. [IponpuerapHoe
U CBOOOHOE MPOTPAMMHOE
obecrnieuenue. Kommepueckoe u
HEKOMMEPUYECKOE UCITOJIb30BaHNE
IIPOTrpaMMHOr0 0OecTIeUeHUS U

1 (pOBBIX pecypcoB. OTBETCTBEHHOCTD,

MUKPOKOHTPOJIIEPHI, POOOTHU3NPOBAHHbBIE
MIPOU3BO/ICTBA.

[IpuBOANTH IPUMEPHI 33124, PEIIACMBIX
C TIOMOUIBIO Pa3HBIX TUIIOB
KOMIIBIOTEPOB.

Paborats c rpaduyeckum uatTepdericom
OTNEepallMOHHON CUCTEMBbI, CTAaHAAPTHBI
MU U CTYKEOHBIMH MPUIIOKCHUSIMH,
(halIoBBIMH MEHEIKEpaMHU.
XapakTepru3oBaTh 0COOEHHOCTH
MPOTPaMMHOT0 00ecTieUeHUs
MOOMJIBHBIX YCTPOUCTB.

IloHnMaTh CyTh CUCTEMHOTO
aIMUHUCTPHUPOBAHUS, MHCTAJUTSIITIN

U JCMHCTAIUISALANA TPOTPAMMHOTO
oOecreveHus.

COOTHOCHUTD BUJIBI TUIICH3UH

Ha UCIOJIb30BAaHUE TIPOTPAMMHOTO
oOecrieyeHus: U opsAI0K €ro
MCIIOJIb30BAHUS U PACIPOCTPAHECHHUSI.
[IpuBOAWTH IPUMEPHI TPOTIPHUETAPHOTO
¥ CBOOOJHOTO TPOTPaMMHOTO
oOecrieueHus1, IpeIHa3HAYCHHOTO

JUTSL pEIIICHUST OJTHUX M TE€X XKe 3a71a4.
Ha3piBaTh OCHOBHBIE ITPAaBOHAPYIIICHUS,
MMEIOIINE MECTO B 00JIaCTH
WCITOJI30BAHUS MPOTPAMMHOTO
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yCTaHaBJIMBaeMas 3aKOHOAATEILCTBOM
Poccuniickon @enepanun

32 HENIPaBOMEPHOE UCIIOIb30BaHUE
IPOrpaMMHOT0 00ecreueHus

U IUPPOBBIX PECYPCOB

oOecreueHus, M HaKa3aHUs 3a HUX,
MpeAyCMOTPEHHBIE 3aKOHOIaTETLCTBOM
Poccutickon ®@enepanun.
Hpakmuueckue pabomoi*:

1. Ilonyuenue oanmnvix 06 annapamuot
yacmu u nPOSPaAmMMHOM obecnedenuu
KoMnvlomepa.

2. Onepayuu c atinamu u nankamu.
3. Paboma ¢ npuknaonvimu
npoSPAMMAMU NO 8bIOPAHHOU
cneyuanuzayuu

Hroro no pazgeny

6

Pa3nen 2. Teopernueckue o

CHOBBbI MH(pOpPMATHKH

2.1 | Uadopmarus
U MH(pOpMaIMOHHBIE
IPOLIECChHI

5

WNudopmarus, 1aHHBIE U 3HAHU.
YHUBEpPCATBLHOCTH TUCKPETHOTO
IpeICTaBIICHUS HHPOPMAITHH.
JIBonuHoe koaupoBaHue. PaBHoOMepHbIE
U HepaBHOMEpHBIE Ko/bl. Y ciioBue daHo.
Tonsamue o 603MOHCHOCMU KOOUPOBAHUSA
¢ OOHapyceHuem u UCnpasieHuem
owubox npu nepedave xooa. Ilogxo bt

K m3MepeHuto nHpopmanun. CynHOCTb
00beMHOTO (J1paBUTHOTO) MOIX0IA

K U3MEPECHUIO HH(POPMAITUH,

ITosSICHATB CYIIHOCTD NOHATHN
«uH(pOpMaLIUY, «TAHHBICY, «3HAHUS.
[IpuBOIUTH MPUMEPDI, TOSCHSIOLINE
YHUBEPCAIBHOCTh JUCKPETHOTO
KOJIUPOBaHUS UH(OOPMALIUH.
Konuposath u 1ekoaupoBaTh
COOOILIEHHUS TIO TIPEJIOKEHHBIM
MpaBUJIaM, UCIIOJIb30BATh yciaoBue DaHo.
[IpuBOIUTH MPUMEPHI PABHOMEPHBIX

Y HEPaBHOMEPHBIX KOJIOB.

Crpoutb npeUKCHBIE KOJIBI.

pennaraemplii B mporpamMmme 1o MHPOPMATHKE TIEPEUEHD IPAKTHIECKUX PAbOT SBISAETCS PEKOMEHIATENBHBIM, YUUTEND JENAET BHIOOP MPOBEIECHHUS IPAKTHIECKUX

pabor.
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omnpezeneHue OUTa ¢ TOYKU 3PCHUS
an(paBUTHOTO MOX0/a, CBSI3b MEXKTY
pasmepom andaButa

¥ MHQOPMAIIMOHHBIM BECOM CHMBOJIA

(B IpeANOI0KEHNUN O PABHOBEPOSITHOCTU
MOSIBJICHUS] CHMBOJIOB), CBSI3b MEXKIY
eAMHUIIAMHU U3MEpeHUs nH(pOopMaIuu:
our, Oaiit, K6aiiT, MOaiit, I GaiiT.
CymHOCTb COZIep&KATETBLHOTO
(BEpOATHOCTHOT0) MOAX0a

K U3MEPEHUI0 H(pOopManuuy,
ompeiesICHUE OMTa C TO3UITNHT
COJIEpKaHusl COOOLLEHUSI.
NudopmaiimoHHbie MPOIIECCHl.
[lepenaua nudopmanuu. MIcTouHuK,
IPUEMHUK, KaHaJl CBSI3U, CUTHAJI,
KoaupoBanue. Mckaxxenue nuandopmanuu
npu nepenade. CKOpocTh nepenadn
JAHHBIX TI0 KaHATY CBA3U. XpaHCHHE
uH(popmaIm, 00beM NamsTH.
O6paboTtka nHpopmanuu.

Buasr 06paboTky nHGOpMAIUN:
HOJTy4YE€HUE HOBOTO COJIEpKaHus,
u3MeHeHue GOpPMBbI MPEACTABICHUS
uHpopmaruu. [louck napopmanyu.
Ponw nndopmaruu u nHGOPMAITMOHHBIX
MIPOIIECCOB B OKPY>KAIOIIEM MHUPE.

BrisBnsTh pa3nuuus B aihaBUTHOM

U COJIEpKATEIIbHOM MMOAX0AaX

K U3MEPECHHIO HHPOPMAITUH.

Pemars 3a1aun Ha u3MepeHue
uH(pOpMaIInH, 3aKITIOUEHHON B TEKCTE,

C MO3ULIKHU aln(paBUTHOTO TOIX0a

(B IpeAoJIOAKEHUN O PAaBHOU
BEPOSITHOCTH MOSBJICHHSI CHMBOJIOB

B TEKCTE).

PemaTe Hec0KHBIE 331241

Ha U3MepeHre nHPopMaInH,
3aKII0YEHHOM B COOOUIEHUH, UCTIONIb3YSI
COJIep KaTENIbHBIN OIXOI.
VYcTaHaBIMBaTh CBS3b MEX]Y €IMHULIAMU
U3MepeHust tHPpopMauuu: OuT, OanT,
Ko6aiit, Mo6aiit, I 0aiiT.

BoInonHsATE nepeBo KOJIMYecTBa
MH(pOpMaAUU U3 OAHUX €IUHUIL

B JIpyTHE.

[TpuBOUTE TPUMEPHI HHPOPMAITTOHHBIX
MPOLECCOB U MH(OPMALIMOHHBIX CBSI3EH
B CUCTEMAX PA3JIMYHON IPHUPOJIBI.
[TosicusATh cxeMy nepeaaun HHGOPMALHH
M0 TEXHUYECKUM KaHajlaM CBSI3H.
PaccuuthiBaTh 00BEM HHPOpPMALIH,
IIepeIaBacMoil 10 KaHajlaM CBSI3H,

MIPU U3BECTHOM CKOPOCTH MEpeIauH.
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Cucrembl. KOMITOHEHTBI CHCTEMBI M BX

BSaHMOHGﬁCTBHe. Cucremsbl YIIPaBJICHUA.

VYnpaBieHue Kkak HHPOPMaIMOHHBIHI
nporecc. OOpaTHas CBA3b

XapakTepu3oBaTb EMKOCTh
UH(GOPMAILIMOHHBIX HOCUTENIEH Pa3HbIX
THUIIOB.

ConocTaBisTh pa3audHble HUPPOBHIE
HOCHUTEJIU M0 UX TEXHUYECKUM
CBOWCTBAM.

[IpuBOoAUTH IPUMEPHI 3a/1a4 00PaOOTKU
uH(pOpMalUU pa3HbIX TUIIOB.
[TosicHsTh 001TYIO0 CXeMy Tpolecca
00paboTKN HHPOPMAIIHH.

PackpbiBaTh posib HHPOPMALIMH

Y UH(QOPMAIIMOHHBIX MPOIECCOB

B OKPY’KaOIIEM MHpE.

[IpuBOAUTH IPUMEPHI CUCTEM U UX
KOMITOHEHTOB.

MopenupoBaTh NPOLIECCHI YIIPABICHHUS
B PEAJIbHBIX CUCTEMAX; BBISBIISATH KaHAJIbI
NpsAMOI U OOpaTHOM CBSI3U U
COOTBETCTBYIOIIHNE UHPOPMAITUOHHBIE
MOTOKU

2.2

[Ipencrasienue
uH(popManuu
B KOMIIBIOTEPE

Cucrembl cuucnenus. PazBepHyras
3aMUCh LEJIbIX U IPOOHBIX YUCET

B ITO3UIIMOHHBIX CUCTEMaX CUHUCJICHHS.
CBOMCTBA ITO3UIIMOHHOM 3aITMCH YHCIIA:
KOJIMYECTBO LU(P B 3aMKUCH, MPU3HAK
JICJIMMOCTH YHCJIa HA OCHOBAHHE
CHUCTEMBI CUUCIIEHUS. AJITOPUTM

KnaccudummpoBats cuctembl
CUMCIICHHUS.

PackpsiBaTh CBOMCTBA NO3ULIMOHHOM
3aIlMCH YHCIIA.

BrinonnsaTs cpaBHEHUE YncCeln,
3aIllMCAHHBIX B JIBOUYHOM,
BOCBMEPHUYHOM Y LIECTHAALATEPUYHON
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MepeBoaa UEesIoro uncia u3 P-uunon
CUCTEMBbI CUMCIICHUS B JECATUUHYIO.
ANTOpUTM IiepeBoa KOHEUHOM P-uuHoi
IpoOH B JECATHUHYIO. AITOPUTM
NepeBo/ia LEeJIoro Ynucia U3 JeCATUYHOM
CHUCTEMBI CUMCIIeHUs B P-UuHy10.
llepesoo koneunoil decsimuunou Opoou
6 P-uunyro. JIBondHas, BOCbMEpUYHas
Y IECTHA/IATepUYHAS CUCTEMBI
CUMCJIEHUS, TIEPEBOJT YUCET MEXKTY
ATUMU cUcTeMaMu. ApupMeTHIECKUE
OIepaluy B MO3UIMOHHBIX CUCTEMAX
CUMCIICHHUS.

[IpeacraBieHue UENbIX U BEIIECTBEHHBIX
Yyucell B MaMSITH KOMIIbIOTEPA.
Koauposanue tekcroB. Koanposka
ASCII. OnHoOalTHBIE KOJUPOBKHU.
Cranpapt UNICODE. KogupoBka
UTF-8. Onpenenenne
UH(OPMAITMOHHOTO 00BEMa TEKCTOBBIX
COOOLICHUH.

KomupoBanue nzobpaxenuii. OrieHka
UH(OPMAITMOHHOTO 00bEMa PacTPOBOTO
rpaguIecKoro n300paKeHus

IIPU 33JIaHHOM pa3pelIeHUH U TITyOuHe
KOJIMPOBAHUSI 1IBETA.

Koauposanue 3Byka. OnieHka

CUCTEMaX CUHMCIICHUSI.
OcymiecTBIATh «OBICTPBII MEPEBO
YHUCeN MEXy JBOMYHON, BOCBMEPUUHOMN
Y IIECTHAILATEPUYHON CUCTEMAMHU
CUMCIICHUSI.

BbINONHATH ClIOKEHUE U BRIUUTAHUE
YKCell, 3alMCaHHBIX B JBOMYHOM,
BOCBMEPUYHON U IIECTHAALIATEPUUHOM
CUCTEMAX CUUCIICHUS.

[Tomy4yaTh BHYyTpEHHEE PEACTABICHUE
[EJIBIX YHCEII B MaMITH KOMIIBIOTEPA;
ONPENENATh 10 BHYTPEHHEMY KOy
3HaYEHHUE YUCIIA.

OcCy1ecTBIATh KOAUPOBAHUE TEKCTOBOU
MH(}OpMaUU C TOMOUIBIO
KOJIUPOBOYHBIX TaOJIHUIT

(ASCII, UTF-8, crangapt UNICODE).
Onpenensatb UHPOPMALUOHHBIN 00BEM
TEKCTOBBIX COOOILIEHUI B pa3HbIX
KOJUPOBKAX.

Brruucnsats pasmep HBETOBOU MAIUTPHI
10 3HAYCHUIO OUTOBOM TITyOWHBI IIBETA.
Omnpenensats pa3Mepsl rpaduyecKux
(aitiioB pH U3BECTHBIX pa3pelieHuU

U ITyOMHE KOAUPOBaHUS 1IBETA.
Boeraucisats uadopMarmoHHbIii 00beM
(G pOBOI 3BYKO3aIMCH 10 YaCTOTE
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MH(OPMALIMOHHOTO 00beMa 3BYKOBBIX
JAHHBIX TPU 331aHHBIX YaCTOTE
IUCKPETH3AIMU U Pa3psIIHOCTH
KOJAMPOBAHUS

TUCKPETHU3AINH, TITyOHE KOJTUPOBAHHUS
Y BPEMEHU 3aITHCH.

Ilpakmuueckue pabomut:

1. uckpemuszayus epaguueckoii
ungopmayuu.

2. [luckpemu3zayus 36yKo8oll
ungopmayuu

2.3

DneMeHThI alreOpbl
JIOTUKHU

AnreOpa snoruku. Beicka3piBaHUS.
Jlornueckue oneparuu. TaOauITsI
HMCTUHHOCTH JIOTUYECKUX ONEpaui
«IU3BIOHKIN , KKOHBIOHKIIU,
CUHBEPCUS, KAMILIUKALUS,
«OKBUBAJICHLIU». Jlornueckue
BBIPAXEHUS. BpIurcleHne J0rnuecKkoro
3HAYEHUS COCTABHOI'O BBICKA3BIBAHMS
IIPY U3BECTHBIX 3HAYEHUAX BXOIALIUX
B HETO DJIEMEHTAPHBIX BBICKA3bIBAHU .
TaOnauIbl MICTUHHOCTH JIOTUYECKUX
BbIpakeHui. Jlornueckue onepanuun

Y OIEpalvy HaJl MHOKECTBaMU.
[IpuMepbl 3aKOHOB aNTreOphl JIOTHKU.
DKBUBAJICHTHbIE MPEOOPA3OBAHUS
JIOTUYECKUX BBIpAXXECHUN. Pewienue
npoCMeuuux 102U4ecKux ypagHeHuu.
Jlornueckue pynkuuu. [loctpoenue
JIOTUYECKOTO BBIPAXKEHUSI C TAHHOU
Tabnuie nICTUHHOCTH. Hopmanvhbie

[IpuBOANTH IPUMEPHI ATIEMEHTAPHBIX

Y COCTABHBIX BBICKa3bIBAaHUM.

Paznuuathk BbhICKa3bIBaHUS U TIPEIUKATHI.
BrraucisaTh 3HaYCHUS TOTHICCKUX
BBIPKEHUI C TOTHYECKUMU OTepaIusiMu
KOHBIOHKITUH, TU3BIOHKITUN, HHBEPCHH,
UMILTUKAIIMH, SKBUBAJICHIU Y.

CtpouTh TaOJIUIIBI UICTUHHOCTH
JIOTUYECKUX BBIPAKECHUH.

[IpoBonuTh aHaU3 (hparMeHTOB TAOIHUIL
HMCTUHHOCTH.

VY cTaHaBIMBATh CBSA3b MEKIY AIIreOpoi
JIOTUKU U TEOPUEU MHOXKECTB.
OcyliecTBAsATh SKBUBAJICHTHBIC
peoOpa3oBaHMs JIOTHISCKUX
BBIPKECHHM C UCTIOJIb30BAHUEM 3aKOHOB
anreOpbl JTIOTHKHU.

OcyIecTBIATh MOCTPOCHHUE JJOTHISCKOTO
BBIpAXXEHUSI C TAaHHOU TabJuIIeH
HMCTUHHOCTH U €T0 yIPOIIECHHUE.
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Gopmbl: OUZBIOHKMUEHAS

U KOHBIOHKMUBHAS HOPMATIbHbBLE (DOPMbI.
Jlornueckue 37€MEHTB KOMIIBIOTEPA.
Tpurrep. Cymmatop. [locTpoenue cxeMbl
Ha JIOTUYECKUX DIIEMEHTAX

110 JIOTHYECKOMY BBIPAKEHUIO.

3anuch JOrHYECKOT0 BBIPAXKECHUS

110 JIOTUYECKOU CXeMe

PemaTte npocThie TOTHYECKUE
YpPaBHECHMUSL.

CTpouTh JIOTMYECKOE BHIPAKEHUE

C TaHHOM TaOIUIIEW UCTUHHOCTH.
XapakTepu30BaTh JIOTUYECKHUE DIIEMEHTBI
KOMIIBIOTEpA.

IlosiCHATE yCTPOMCTBO CyMMAaTopa

U TpUITEPA.

CtpouTs cXemy Ha JIOTUYECKHUX
AJIEMEHTAX IO JIOTUYECKOMY
BBIPAKEHUIO.

3annchIBaTh JOTMYECKOE BHIPAKECHUE
JUISL TPOCTOM JIOTUYECKON CXEMBI

Hroro no pazneny

21

Paznen 3.UudopmManiuoHHbIEe TEXHOJIOTHHU

3.1

Texnonorun 7
00paboTKu
TEKCTOBOW,
rpaduyueckoi

Y MYJbTUMEIUNHON
uHbopMauu

TekcroBslii mpoueccop. Penakruposanue
u popmarupoBanue. [Iposepka
opdorpaduu u rpammatuku. CpeacrTaa
MOMCKA U aBTO3aMEHBI B TEKCTOBOM
npoueccope. Mcronp30BaHUE CTUIICH.
CTpyKTypUpOBaHHbBIE TEKCTOBBIE
TOKyMeHTbl. CHOCKH, OTJIaBJICHUE.
O6naunsie cepuckl. KomnektuBHas
pabota ¢ nokyMeHTOM. UHCTpyMEHTHI
pPELIEH3UPOBAHUS B TEKCTOBBIX
npoueccopax. Jlenoas nepenucka.
Pedepar. [IpaBuna uutupoBaHus

OnuceIBaTh OCHOBHBIC BO3MOKHOCTH
TEKCTOBBIX IPOLIECCOPOB.

[IpuBOANTH IPUMEPHI TPOTIPHUETAPHOTO
1 CBOOOJHOTO MPOTPaMMHOTO
oOecrieueHus A1 CO37aHus TEKCTOBBIX
JTIOKYMEHTOB.

Pa3pabarteiBaTh CTPYKTYpYy JOKYMEHTA.
Co3naBath TUMIEPTEKCTOBBIN TOKYMEHT.
Hcronp30BaTh cpeICTBAa ABTOMATH3AITUN
MIPU CO3/TaHHMH JIOKYMEHTA.

[TpuMeHSTh IpaBUIIa ITUTHPOBAHUS
MCTOYHUKOB 1 0(hOPMIICHUS
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HMCTOYHHUKOB ¥ O(POpMIICHUS
OoubmmorpadUIeCcKMX CCHUIOK.
OdopmieHne cicka JIUTepaTyphl.
3HaKomcmeo ¢ KOMNvLIOMepPHOU
8epCmKolU mexkcma.
Cneyuanuzupogannvie cpedcmed
PeoaKmuposanusi MamemamuieckKux
MeKcmos.

BBoj nzo0paxenuii c UCIIOIb30BaHUEM
Pa3IUYHBIX IU(POBBIX YCTPONCTB
(urdpoBbIX PoTOaNIapaTOB

1 MHKPOCKOIIOB, BUICOKaMEP, CKAHEPOB
U IPYTUX yCTPOUCTB.). ['paduueckuit
penakTop. O6paboTKa rpaduyecKux
00BbekTOB. PacTpoBast n BekTOpHas
rpaduka. @opMatsl rpadhuuECKuX
daiinos.

Co3zoaHue u npeobpazosanue
ayouosu3yanibibvix 0ovekmos. O6padboTKa
N300paKECHUS U 3BYyKa C MCTIOJIb30BaHUEM
VHTEPHET-TIPUIIOKEHUH.

Mynerumenna. KomnbroTepHbie
npe3eHTauuu. Vcronp3zoBanue
MYJIbTUMEIUNHBIX OHJIAHH-CEPBUCOB
JUIsL pa3pabOTKU Mpe3eHTAIUH
POEKTHBIX padoT.

[IpuHUMNBI TOCTPOEHUSA

OoubmmorpadUIeCcKuX CChUIOK.
[IprHMMAaTE y4acTHE B KOJUIEKTUBHON
paboTe HaJ TOKYMEHTOM.
KnaccuduimpoBaTs KOMIBIOTEPHYIO
rpadgukKy.

BBoauTh n300paxkenus

C UCTIOJIb30BAaHUEM PA3IUYHBIX
U(POBBIX YCTPOICTB.

OnuceIBaTh OCHOBHBIE BOZMO)KHOCTH
rpauyecKux peaakToOpoB.

[TpuBOUTH MpUMEPHI TPOIPUETAPHOTO
¥ CBOOO/IHOTO POTPaMMHOTO
oOecrieueHus AJi CO3AaHus U 00pabOTKH
00BEKTOB KOMIIBIOTEPHOU rpauKH.
BoinonHsaTe npeobpazoBaHue pacTPOBBIX
M300paKEHUM C 11eJIbI0 ONTUMU3ALIUN
pa3Mepa U300pakeHus, KOpPEKTUPOBKU
I[BETOBBIX KPUBBIX, IPKOCTH,
KOHTPACTHOCTH.

OO0pabaTbiBaTh N300paAKEHUS

C TOMOIIBIO (PUITBTPOB rpaPuIecKoro
penakropa.

XapakTepu30BaTh OCHOBHBIE
BO3MOXXHOCTH PEIAKTOPOB MPE3CHTAITHIH.
[TpuBOIUTH MPUMEPHI TPOTPUETAPHOTO
1 CBOOOJHOTO IIPOTrPaMMHOTO
obecrnieyeHus Il co3aHus U 00pabOTKU
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U PEIAKTUPOBAHUS TPEXMEPHBIX
Mogenei. Cemounvie mooenu.
Mamepuanvi. Mooenuposanue

UCMOYHUKOB OCBEUIEHUAL. KaMepbl.

Aooumuenvie mexunono2uu
(3D-npunmepot). [onsmue
0 BUPMYATILHOLL PealbHOCU
U OONOJIHEHHOU PeaibHOCU

MYJIbTUMEIUNHBIX 0OBEKTOB.
OO6pabateIBaTh U300paKEHUS U 3BYKU
C UCIIOJIb30BaHUEM UHTEPHET-
IIPUIIOKEHHUU.

[TosICHATH NPUHIIUIIBI TOCTPOCHUS
TPEXMEPHBIX MOJIEIIEH.

BrINOMHATH oniepanuu 1no nocTpOEHUIO
U peJaKTUPOBAHUIO MPOCTHIX
TPEXMEPHBIX MOJIEIIEH.

N3yyaTh NOHATHE O BUPTYAIbHON

PCAJILHOCTHU U ,ZIOHOJ'IHGHHOﬁ PCAIBbHOCTH.

Ilpakmuueckue padomuwi:

1. Mnoecocmpanuunsie 0oKymenmeoi.
2. Konnexmuenas paboma

HAO OOKYMEHMOM.

3. IIpeobpazosanue pacmpoguix
U300padiceHull.

4. Bexmopnuas epaghuxa.

5. Ilpezenmayus c uzoopasiceHuamu,
368YKAMU U BUO€O.

6. 3D-mooenuposanue

Wroro 1o pazaeny 7
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KJIACC
X HaunmeHnoBanue K 0
No OJIMYECTBO CHOBHBIE BUBI A€ITEIbHOCTU
pa3zesioB U TEM [Iporpammuoe conepikanue
/11 4acoB oOy4Jaronuxcs

y4e0HOTO MpeaMeTa

Anpecanus B cetu Uutepuer. Cucrema
JTOMEHHBIX UMEH.

Be6-caiit. Be6-cTpanuiia.
B3aumoneiictBue Opaysepa ¢ BeO-
cepBepoMm. JIlnHaMUYeCcKre CTPaHHULIbI.
Pa3paboTka MHTEpHET-NPUIOKEHUI
(caiitoB). CeTeBOE XpaHEHHUE JAHHBIX.
Bune! nestensHocTr B cetr UIHTEpHET.
Cepsucsel aTepHera.
I'eonHpopMallMOHHBIE CUCTEMBI.
["eosiokarimoHHBIE CEPBUCHI PEATTEHOTO
BPEMEHHU (Hampumep, JIOKaIus
MOOWJIbHBIX T€JIEPOHOB, ONpeiesieHre
3arpyK€HHOCTH aBTOMAarucTpayiei),
UHTEPHET-TOPTOBJIsI, OpPOHUPOBAHHE
OMJICTOB, TOCTHHHMII.
['ocynapcTBeHHBIE DIEKTPOHHBIE

CCPBHUCHI 1 YCIIYTU. COI_II/Ia.TH)HBIe CCTHU —

Paszpnen 1. lndposBasi rpaMoOTHOCTH

1.1 | CereBble 3) [TpuHuunel noctpoeHus U annapatibie | [10SACHATH NPUHLMIIBI TOCTPOECHUS
UH(POPMAaIOHHbIE KOMITOHEHTBI KOMIIBIOTEPHBIX CETEM. KOMITBIOTEPHBIX CETEM.
TE€XHOJIOTUH CeteBble mpotokoibl. Cetb MHTEpHET. | BBISABIATH OOIIee 1 paznuyus

B OpraHU3aliy JIOKaJIbHbIX
U Ir100a7IbHBIX KOMITBIOTEPHBIX CETEH.
[IpuBOAUTH MPUMEPHI CETEBBIX
IIPOTOKOJIOB C OIIPENEICHHBIMU
GyHKIUSAMU.

AHanu3upoBaTh aipeca B CETH
NHurtepHet. XapakTepru30BaTh CUCTEMY
NOMEHHBIX UMEH U cTpyKTypy URL

Y BEO-CTpaHMIIbI.

OnuceiBaTh B3auMoIeicTBUE Opay3epa

C BeO-CepBEpPOM.

AHanM3UpoOBaTh MPEUMYIIECTBA CETEBOTO
XPaHEHHMsI TaHHBIX U BO3MOKHBIE
po0JIeMBbl TAKOTO PEIICHUS.

[TpuBOIUTE IPUMEPHI OOIAYHBIX
CEPBHUCOB.

[IpuBOAUTH IPUMEPHI PA3ITUYHBIX BUAOB
NEeSATENBHOCTH B CETH MIHTEpHET.
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OpraHu3aIys KOJUIEKTHBHOTO
B3aUMOJICHCTBUS 1 OOMEHA TAHHBIMHU.
CeteBoli ATUKET: IIpaBUiIa TOBEICHUS
B kubeprpoctpanctse. [Ipobiema
HOJUITMHHOCTH TOJTy4YeHHON
uHpopmanuu. OTKPBITHIC
00pa3oBaTeNbHbIE PECYPChI

[IpuBOAUTH IPUMEPHI TOCYAAPCTBEHHBIX
WH()OPMAITMOHHBIX PECYPCOB.
XapakTepuszoBaTb HHPOPMAIIMOHHO-
00pa3oBaTENbHYIO CPELY CBOEH IIKOJIBI,
OMMCHIBAs UMEIOIEECS] TEXHUUYECKOE
OCHAIIIEHHE, POrpaMMHOE 00ecTIeueHrE
Y WX UCIIOJIb30BAHUE YUUTEIAMU

Y TIKOJIbHUKAMH.

XapakTepu3oBaTh BOBMOXHOCTH
COLMAIIBHBIX CETEH.

dopMynUpOBaTh MpaBUiIa TOBEICHUS

B COLIMAJIBHBIX CETSX.

Hcrnonb30BatTh pa3inyHbie CTPATETHU
OTpeIeJICHHS TIOJJIMHHOCTH
uH(pOpMauK, NOJTYYEHHON U3 CETU
HNuTepHer.

[TpuBOAUTH IPUMEPHI OTKPHITHIX
00pa3oBaTeIbHBIX PECYPCOB.
Ilpaxkmuueckue padomet:

1. Jlokanvuas ceme.

2. Paspabomka éeb-cmparnuybl.

3. A3bIK NOUCKOBLLX 3aNPOCO8.

4. Hcnonvzoeanue unmeprem-cepeucos

1.2

OCHOBBI COIMAJIBHOM
UH(OPMATUKH

TexHOreHHbIE 1 PKOHOMUYECKHE
yTPO3bl, CBSI3aHHBIE C UCITOJIE30BAHUEM
UHPOPMAITMOHHO-KOMMYHHUKAITHOHHBIX
TexHoJioruid. O61me mpooIeMbl

XapakTepu30BaTh CYIIHOCTb OHSATH
«uH(pOpMaIMoHHass 0€30MaCHOCTDY,
«3ammTa HHPOpMaIum.
dopMynHpoBaTh OCHOBHBIE ITpaBUiIa

30




denepanbhHas padouas nporpamma | Madopmaruka. 10-11 kimaccel (0a30BbIi ypOBEHB)

3aIUThl THPOPMALIUU

1 “HGQOPMAIIMOHHON O€30ITaCHOCTH.
CpenctBa 3auuThl ”HGOPMaIUU

B KOMIIBIOTEPAX, KOMITBIOTEPHBIX CETSIX
¥ aBTOMAaTHU3UPOBAHHBIX
WH()OPMAITMOHHBIX CUCTEMAaX.
[IpaBoBOE oOecrieueHue
UH(GOPMAIIMOHHON OE30MMaCHOCTH.
DnexmponHas noonucy,
cepmuuyuposanHvle caimol

U OOKYMeHMbl.

[IpenoTBpaienue
HECAaHKIIMOHUPOBAHHOTO JOCTYyIa

K JJUYHOU KOH(HICHIIMATIbHOMN
uH(popMaIuu, XpaHsuieics

Ha [IEPCOHAIbHOM KOMITBIOTEPE,
MOOMJIBHBIX YCTPOUCTBAX.
BpenonocHoe nporpammHoe

oOecrieueHue 1 crnocoObl 0OpbOBI C HUM.

AHTHUBUPYCHBIE IPOTPAMMBI.
OpraHu3zanusi TMYHOTO apXHBa

uH(popmaiuu. PezepBHOe KONMpPOBaHUE.

[TaposibHas 3amuMTa apxusa.
ugposanue oannvix.
NudopmanioHHbIE TEXHOJIOTUH

U IpoeccCuOHAIbHAS 1ESITEIbHOCTb.
NudopmarmonHbie pecypcehl.

uH(POPMALIMOHHON OE30MaCHOCTH.
XapakTepu3oBaTh CPE/ICTBA 3ALTUTHI
uH(pOpMaIU B KOMITBIOTEPAX,
KOMITBIOTEPHBIX CETSIX

¥ aBTOMaTU3UPOBAHHBIX
WH()OPMAITMOHHBIX CUCTEMAX.
AHanIM3upoBaTh 3aKOHOAATENbHYIO a3y,
Kacaronryrocsi UHHOpMaIlMOHHON
0€30MMaCHOCTH.

OnuceiBaTh CrIocoOb OOPHOBI

C BPEJOHOCHBIM ITPOTrPaAaMMHBIM
oOecIrieueHreM, UCII0JIb30BaTh
AHTUBUPYCHBIC ITPOTPAMMBI.
OnuceIBaTh IMyTH IPEIOTBPAIICHUS
HECaHKIIMOHUPOBAHHOTO JIOCTYTIa

K JINYHOU KOH(MUICHIINATHLHOM
uHbOpMaIuu, XpaHsiencs

Ha ITePCOHAIIBHOM KOMIIBIOTEPE,
MOOHIIbHBIX YCTPOUCTBAX.
Hcnonp30BaTh NapoavpoOBaHKE

Y apXUBUPOBAHUE JIJIs1 O0OECTICYCHUS
3aIUTHl THPOPMALIMH.

JlaBaTh onpeneneHus MOHATUI
«HGOPMAITMOHHBINA pecypey,
«H()OPMAITMOHHBIN TPOTYKTY,
«UH(pOPMALIMOHHAS YCITyTay.
BBIABIATE OTIIMUMS WHGOPMAITMOHHBIX
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Hudposas sxoHOMUKA.
NudopmarmonHas KyasTypa

MIPOAYKTOB OT IMTPOJTYKTOB
MaTepHUATbHBIX.

Ha3zbiBaTh OCHOBHBIE YEPTHI IUPPOBOI
SKOHOMUKH.

AHanmM3UpoOBaTh CYIIHOCTh MMOHATHUS
«uH(pOpMAITMOHHAS KYJIbTYpay.
Ilpakmuueckue pabomot:

1. Hcnonvzosanue anmueupycroi
npocpammol.

2. Apxusayus oanHwvix

Mopaenu u mogenupoBanue. Llenu

Htoro no paznerny 8

Pa3nen 2. Teopernyeckue 0CHOBbI HH(POPMATHKHU

2.1 | UudopmarmonHoe 5
MOJEIINPOBAHUE

MOJEIUPOBaHUs. AIEKBATHOCTh MOJEIN
MOJIEIPYEMOMY OOBEKTY HITH IIPOLIECCY.
dopmanu3zanus IPUKIATHbIX 3a70a4.
[IpencraBiienue pe3ysibTaToOB
MOJICTUPOBAHUS B BUE, YIOOHOM

ISl BOCIIPUATHS YEJIOBEKOM.
['paduueckoe npeacraBaeHne JaHHBIX
(cxeMbl, TAOIUIBI, TpaUKN).

I'padp1. OcHoBHBIC OHATHS. Buab
rpados. Penienne anropuTMUIECKux
3a/1a4, CBSI3aHHBIX C aHAJTN30M rpadoB
(mocTpoeHue ONTUMAIBHOTO MTyTH

MeX Iy BepiimHamu rpada,
ONpEeICIICHUE KOJMYECTBA PA3TUYHBIX

OrnpenensiTe NOHATUSA «MOJIEIbY,
«MOJIETTUPOBAHUEY.
KiaccudunmpoBats Moaeaun

I10 33JTaHHOMY OCHOBAHHMIO.
Onpenensars 1ejlb MOJAETUPOBAaHUS

B KOHKPETHOM CITy4ae.

[IpuBOANTH MPUMEPHI PE3YIHTATOB
MOJIETTUPOBAHNS, ITPECTABJICHHBIX B BU/IE,
yI0OHOM ISl BOCTIPUSITHS YETIOBEKOM.
[IpuMeHATh anrOpUTMBbI HAXOXKICHUS
KpaT4yalllnX IIyTed MEK1y BEpIINHAMUA
opueHTHpoBaHHOrO rpada. [Ipumenars
ITOPUTMBI ONPEJEIEHUS KOJIMYECTBA
Pa3IMYHBIX IyTE€H MEKy BEpIINHAMU
OPUEHTUPOBAHHOTO ALMKINYECKOTO
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IIyTEN MEXKy BEPIIMHAMHU
OPHUEHTUPOBAHHOTO ALIUKIINYECKOTO
rpada).

JlepeBpsa. bunapHoe nepeso.
JIMCKpeTHBIE UTPBI JBYX UTPOKOB

¢ mostHOM nHbopmarmeit. [Toctpoenue
nepeBa nepedopa BapuaHTOB, OIIMCAHKE
CTpaTeruu Urpbl B TAOJIUYHOU PopMe.
Brmrpeiissie ctpareruu.
Hcnonb3oBanue rpados U 1€pEBbEB
IIPU ONTUCAHUU OOBEKTOB U MPOLECCOB
OKpY’Karollero mupa

rpada.

XapakTepu3oBaTh UTPYy KaK MOJIEIIb
HEKOTOPOM CUTyalUU.

JlaBaTh onpeieseHrue BIUTPBILTHOM
CTpaTEruH.

OnuceIBaTh BBIUTPBIIIHYIO CTPATETUIO
B 33/IaHHOM UTPOBOI cUTyaluu B hopme
JiepeBa Wid B TaOIMYHOM opme.
[IpuBOANTH NPUMEPHI HCIIOIB30BAHMS
JepeBbeB U IpadoB IpU OMUCAHUU
OOBEKTOB U MTPOLIECCOB OKPYKAIOIIETO
MUpa

Hroro no pazaeny 5

Pa3zges 3. AiropuTtMbl M IPOrpaMMHUPOBAHKE

3.1 | AnropuTmbl 11 OnpeneneHre BO3MOXKHBIX pe3yJbTaToB | Onpenenars pe3yabTaT padoThl
Y DJIEMEHTHI paboThI MPOCTEHIINUX aNTOPUTMOB aJITOPUTMa JIJIS1 UCTIOJTHUTENS
IPOrpaMMHPOBAHUS yTPaBJICHUS UCTIOTHUTEISIMH IIPU 33JaHHBIX UCXO/IHBIX JTaHHBIX

Y BBIYUCIIUTEIBHBIX AJITOPUTMOB.
Ornpenenenne NCXOAHBIX JaHHBIX,

IIPU KOTOPBIX aJITOPUTM MOXKET J1aTh
TpeOyeMblIil pe3ybTarT.

Dranbl peleHus 3a1a4 Ha KOMIIBIOTEPE.
S3p1x nporpammupoBanus (Ilackans,
Python, Java, C++, C#). OcHOBHBIE
KOHCTPYKIIMH S3bIKA
IpOrpaMMHUpPOBaHMs. THIIBI JAaHHBIX:
LEJIOYMCIIEHHBIE, BEIIECTBEHHBIE,

Y BO3MOJKHBIE UCXO/IHBIE TaHHBIE

JUIS A3BECTHOTO PE3yJIbTaTa.
[IpuBOANTE pUMEPHI ANTOPUTMOB,
coAepXKallUX IOCIIeI0BaTEIbHbIE,
BETBSIINECS U [IUKINYECKUE CTPYKTYPHI.
AHaNU3UpOBaTh IIUKINYECKUE
AJITOPUTMBI J1JI1 UCTIOJTHUTEIIA.
BriaensaTe sTamnsl penieHus 3aaauu

Ha KOMIIBIOTEPE.

[ToSICHATH CYIIHOCTH BBIACICHHBIX
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CHUMBOJIbHBIEC, JIOTHYECKHE. BeTBiaeHus!.
CocraBnble yciaoBusi. Lukisl

¢ ycioBueM. L{MKIIbI O EpEMEHHOM.
Hcnonp3oBanue TabIUI] TPACCHPOBKHU.
PazpaboTka u mporpaMMHas peanuzaius
AJITOPUTMOB PEIICHUS TUTTOBBIX 3a7a4
6a3oBoro ypoBHs. [IpumMeps 3agau:
IropuTMbl 00PAOOTKN KOHEYHOU
YUCJIOBOM MOCIIEI0OBATEIBHOCTH
(BBIUMCIICHUE CYyMM, ITPOU3BEICHUM,
KOJINYECTBA DJIEMEHTOB C 3aITaHHBIMHU
CBOMCTBaMU), aJITOPUTMBI aHATU3a
3alMCH YUCET B TTO3UIITMOHHOM cUCTEME
CUMCJICHUS, aJITOPUTMBI PEIICHUS 3a71a4
MeTOZ0M Tiepedopa (Imouck
HauOOJIBIIETO OOIIETO ACIUTEIIS IBYX
HaTypaJIbHBIX YHCE, TPOBEPKA YHCIIA
Ha MPOCTOTY).

O6paboTKka CUMBOJIBHBIX JaHHBIX.
BceTrpoennbie pyHKIMM sI3bIKA
porpaMMHPOBaHUS 111 00pabOTKU
CUMBOJIBHBIX CTPOK. Aneopummbl
PeoaKmupoB8anusi meKCcmos (3amena
cumeoa/ppazmenma, yoanieHue

U 8CMasKa CUMB0Na/ppazmeHma, NOUCK
8X0JICOeHUsl 3A0AHH020 00pa3ya,).
TabnuuHbie BETUYUHBI (MACCHBBHI).

ATaIOB.
OTna)xuBaTh MPOTrPAMMBI C TIOMOIIBIO
TPacCCUPOBOYHBIX TAOJIHII.
AHanmm3upoBaTh HHTEPQEIC
WHTETPUPOBAHHOM Cpeibl pa3pabOoTKH
porpaMM Ha BIOPAHHOM SI3bIKE
IPOrpaMMHUPOBAHHUS.

[TpuBOIUTE IPUMEPHI OTHOMEPHBIX

Y JIBYMEPHBIX MaCCHBOB.

IIpuBOINTH IPUMEPHI 33124

13 OBCEIHEBHOM KU3HHU,
MPEINOIaraoIfX UCII0Ib30BaHUE
MacCHBOB.

3anuchIBaTh M OTJIAXUBATH MPOTPaAMMBbI
B MHTEIPUPOBAHHON cpezie pa3padoTKu
porpamm.

Pa3pabatbeiBaTh U OCYHIECTBIATH
IPOrPaMMHYIO PEATU3aIINIO AITOPUTMOB
pellIeHNs TUIIOBBIX 3a/1a4.

Pa30OuBate 3amauy Ha moA3agayun.
OdopMIATh TIOTUYECKH TIETIOCTHBIE
VI TTOBTOPSIOIIUECS (PparMeHTHI
MIPOrpaMMbI B BUJIE€ TTOJITPOTPAMM.
Tosacuams cyuwHocms peKypcueHo2o
aneopumma.

Haxooumw pexypcusrnvie 00vexmul

8 OKpydHCaIoujem mupe.
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Ilonusmue o 08ymepHbIX Maccusax
(Mampuyax). AMTOpUTMBI pabOTHI

C 3JIEMEHTAMH MACCHBA C OJJHOKPaTHbIM
MIPOCMOTPOM MAaCCHBA: CyMMHUPOBAHUE
3JIEMEHTOB MAaCCHUBA, MOJICYET
KOJINYECTBA (CYMMBI) 3JIEMEHTOB
MacCHBa, YAOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBUIO, HAXO0KIEHUE
HanOOJIBIIEro (HAMMEHBIIIETO) 3HAUCHUS
AJIEMEHTOB MAaCCHBA, HAXOXKJICHHE
BTOPOTO 0 BEIMYMHE HAUOOJBILIETO
(HaUMEHBIIIETO) 3HAYCHMU S, JIMHEHHBIN
MTOMCK 3JIEMEHTA, IEPECTaHOBKA
3JIEMEHTOB MaccuBa B 00paTHOM
HOPSIIKE.

CopTupoBKa OTHOMEPHOT'O MacCHBA.
[IpocTteie METOABI COPTUPOBKU
(Hampumep, METO/I ITy3bIPbKa, METO/T
BBIOOpA, COPTUPOBKA BCTABKaMH ).
IToanporpammsl. Pexypcugnvle
ancopUMMbL.

CnootcHocms 8bIYUCTIEHUA. KOTUYECTBO
8bINOJIHEHHBIX ONepayull, pasmep
UCNOIb3YeMOl NAMAMU, 3A8UCUMOCTb
KOIUYyecmea onepayuti om pasmepa
UCXOOHBIX OAHHBIX

Onpedensamo pe3yiomam pabomol
NPOCMO20 PEKYPCUBHO20 ANICOPUMMAL.
Tosacuameb nouamust «8bl4UCIUMeNIbHbLU
npoYeccy, «CILONCHOCb ANI2OPUMMAY,
«ahpexmusnocme ancopummar.
Hasamw oyeHky cnodxcnocmu u38ecmHuix
aneopummos. Ilpueooums npumepul
ahhexmusHvIx aneopummos.
Ilpakmuueckue padomut:

1. Bvioenenue u oopabomra yughp yenozo
YUCNa 8 pasIUYHLIX CUCTEMAX CYUCTEHUS
€ UCNOIb308AHUEM ONepayuil
YenouUCTIeHHOU apUphMemuKu.

2. Pewenus 3a0au memooom nepebopa.

3. Obpabomka 4uci08020 maccusa.

4. Obpabomka cUMBOILHLIX CIMPOK.

5. Qynxyuu

Hroro no pazgeny

11
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Pasznen 4. UndopmanmoHHbIe TEXHOJIOTHH

4.1 | DAIEKTpOHHBIC 6
TaOJUIIBI

Ananu3 nanabiX. OCHOBHEBIC 3a71a9H
aHajM3a JaHHBIX: TPOTHO3UPOBAHUE,
KJaccuduKaius, KiacTepu3aius,
AHAJIN3 OTKJIOHEHUU.
[TocnenoBaTenbHOCTH pelIeHUs 3a1a4
aHaJIM3a JaHHBIX: COOP MEPBUYHBIX
JTAHHBIX, OYMCTKA U OI[CHKA KadeCcTBa
JAHHBIX, BEIOOP W/HUITH TTOCTPOCHHUE
MOJIeH, IpeoOpa3oBaHue JaHHBIX,
BU3yaJIM3allMs JaHHBIX, HHTEPIIPETaIUS
pe3yabTaTOB. MHmennekmyaibHblll
aHanu3 OAHHbIX.

AHaJIM3 JaHHBIX C ITOMOIIBIO
ANIEKTPOHHBIX Ta0MIl. Beranciaenue
CYMMBI, CPETHETO apu(PMETHIECKOTO,
HanOOJIBIIETO U HAUMEHBIIIETO
3HAYCHHN TUarna3oHa. Beiyucienue
K03 puyuenma Koppenayuu 08yx psioos
oannvix. [1o060p nunuu mpenoa,
peutenue 3a0ay nPOoSHO3UPOBAHUSL.
KomnerorepHo-maTemMarnueckue
MOJIENA. DTaIbl KOMIIBIOTEPHO-
MaTeMaTHICCKOT0 MOICITMPOBAHUS:
IIOCTAaHOBKA 33J1a4yH, pa3padoTKa
MOJIENTH, TECTUPOBAHUE MOJICIIH,
KOMITBIOTEPHBIN SKCIIEPUMEHT, aHAJIH3

[TpuBOANTH IPUMEPHI 3a/1a4 aHATINU3A
JAHHBIX.

[losicHATh Ha IpUMepax
MOCJIEA0BATEILHOCTD PEIICHUS 3a/1a4
aHaju3a JTaHHbBIX.

PemaTe mpocThle 3a7a4n aHanu3a
JAHHBIX C TIOMOIIIBIO SJIEKTPOHHBIX
Ta0IuII.

Hcnonb30BaTh COPTUPOBKY U (DUIIBTPHI.
Hcnonb30BaTh cpeicTBa I€I10BOU
rpaduKy 711 HArJISITHOTO MPEICTABICHUS
JTAHHBIX.

XapaxkTepu3oBaTh dTallbl KOMIBIOTEPHO-
MaTeMaTUYECKOT0 MOJICIIMPOBAHMUSL.
HccnenoBats TOTOBYIO KOMIIBIOTEPHYIO
MOJIe b TI0 BEIOpAHHOW TEME.

PemaTe rmpocTelie pacueTHbie

Y ONTUMHU3AIMOHHBIE 33241 C TOMOIIBIO
AIEKTPOHHBIX TAOJIHII.

Ilpaxkmuueckue padomuwi:

1. Cmamucmuueckas oopabomxa
OAHHBIX CPeOCmB8amu pedaKxmopa
971eKMPOHHBIX MAOAUY.

2. Hacnaonoe  mpeocmaenenue
Pe3VIbmamos CmamucmuidecKkoll
00pabomru OaHHLIX 8 8UOe OUACPAMM
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PE3yNHTATOB MOJICTUPOBAHHUS.
Ipumepobi: modenuposanue 08uMICEHUS,
MOOenuposanue bUOI02ULeCKUX
cucmem, Mamemamuyeckue Mmooeau

6 DKOHOMUKE.

YucneHHoe peleHne ypaBHEHUN

C TTOMOIIIBIO IToA0OPa IapaMeTpa.
Onmumuzayusi Kak NOUCK HAUTYHULE2O
peuteHus 8 3a0aHHbIX YCIOBUSIX.
Lenesas ¢hynkyus, oepanuuenus.
Pewenue 3a0au onmumuzayuu

C NOMOWDBIO DJIEKMPOHHBIX MAOIUY

cpeocmeamu peoaKkmopa 31eKmpOoHHbIX
maoauy.

3. Paboma c comosoii komnvromepuoi
MOOebI0 NO 8bIOPAHHOU meMe.

4. Yucnennoe peuienue ypasHeHutl

¢ noMowbio nodbopa napamempa

4.2

ba3b! jaHHBIX

Tabnuunbie (pensaiOHHbIE) 0a3bl
naHHbIX. Tabnuiia — npejacTaBiieHUe
CBEJICHUI 00 OJTHOTHITHBIX OOBEKTAaX.
ITone, 3armcek. Kimrou Tabaumel. Padora
C TOTOBOM 0a30M JTaHHBIX. 3aITOJIHCHHUE
0a3pl qanHbIX. [lonck, copTupoBKa

U punbTparus 3anucei. 3anpockl

Ha BBIOOPKY JTaHHBIX. 3aMPOCHI

C mapaMeTpamu. Beraucisembie moJis

B 3ampocax.

MHuororaban4Hbie 0a3bl JaHHBIX. THIIBI
CBsI3eH MeX Iy TabnuaMu. Brewruil
knou. [lenocmuocms. 3anipochl

K MHOTOTaOJIMYHEBIM 0a3aM JaHHBIX

[IpuBOAWTH IPUMEPHI UCITOTH30BAHUS
0a3 JaHHBIX.

XapakTepuszoBaTh 0a3y TaHHBIX KaK
MOJIeb TPEAMETHOM 00JIaCTH.
[IpoexTupoBaTh MHOTOTAOIUYHYIO 0a3y
JAHHBIX, Pa3JINYaTh TUIIBI CBS3CH MEXKTY
TaOJIUILIAMH.

OcyIecTBIATh BBOJ M PEIAKTUPOBAHKE
JAHHBIX.

Ocy1miecTBIATh COPTUPOBKY, TIOUCK

1 BBIOOD JIAaHHBIX B TOTOBOM 0a3e
JAHHBIX.

dopMupoOBaTh 3aMPOCHI HA TTOUCK
JAHHBIX B CPEJIC CUCTEMBI YIIPABJICHHUSI
0a3aMu JaHHBIX.
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Ilpakmuueckue pabomol:

1. IIpoexmuposanue cmpykmypol
npOCMoU MHO20MAOIUYHOU PeNSIYUOHHOLL
0a3bl OAHHbIX.

2. Paboma c 2comosoii 6aszotl oanHvIx
(3anonnenue 6azvl OAHHBIX, NOUCK,
COpMUPOBKA U Purbmpayus 3anucetl,
3anpocwl Ha 8bIOOPKY OAHHDIX)

4.3

CpencrtBa
HCKYCCTBEHHOTO
WHTEUIEKTA

CpencTBa MCKyCCTBEHHOTO MHTEJUICKTA.
CepBuchl MallIMHHOTO NIEPEBOJIA

Y Pacno3HaBaHUs YCTHOW pEYH.
Nnentudukanus v mouck
1300paKeHH, pacrio3HaBaHUE JIUII.
Camoo0y4aroiuecst CUCTEMBI.
NckyCcCTBEHHBIN HHTEIIEKT

B KOMIIBIOTEPHBIX UTpax.
Hcnonbs3oBanne MeToa0B
HCKYCCTBEHHOTO UHTEJIEKTA

B 00yJaronumx cucreMax.
Hcnons3oBanne MeToa0B
MCKYCCTBEHHOTO UHTEJIEKTA

B poOoTOTeXHUKE. IHTEepHeT Beliei.
[IepcniekTrBBI pa3BUTHS
KOMITbIOTEPHBIX MHTEJUIEKTYaJIbHBIX
CHUCTEM

[ToSICHATH TOHATUSL «ACKYCCTBEHHBIN
WUHTEIJIEKT», «MAIIMHHOE 00yUEHHEY.
[IpuBOIUTH MPUMEPHI 33]1a4, PEIIAEMbIX
C ITOMOIIIbIO HCKYCCTBEHHOTO
WHTEJUICKTA.

Hcnonb30BaTh CEpBUCH MAIIIMHHOTO
IIEPEBO/Ia U PACIIO3HABAHUS YCTHOM pEUH,
UJCHTU(PUKAIIUY U TTOUCKA U300paKeHUH,
pacrno3HaBaHus JIUII.

XapaxkTepuzoBaTh CaMOOOyJaroIIuecs
CUCTEMBbI U PACKpPbIBATh POJIb
HMCKYCCTBEHHOT'O MHTEIICKTa

B KOMIIBIOTEPHBIX UTPax.

Hcnonb30BaTh METO 1B HCKYCCTBEHHOTO
WHTEJUICKTa B 00y4YarOIINX CUCTEMAX,

B POOOTOTEXHHUKE.

HccnenoBath nepCcneKTUBBI PAa3BUTHS
KOMIIBIOTEPHBIX UHTEIJIEKTYaJIbHBIX
CHUCTEM.
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Ilpakmuueckue pabomoi:
1. Paboma ¢ unmepnem-npunosiceHusmu
HA OCHOB€E UCKYCCMBEHH020 UHMENLIeKmAa

Hroro 1o pazaeny 10
OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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HNEPEYEHBb (KOAU®UKATOP) PACITPEAEJIEHHBIX 11O KJIJACCAM
MMPOBEPSIEMbBIX TPEBOBAHWMH K PE3YJIBbTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI CPEJTHET'O
OBHIEI'O OBPA30BAHUA U DJIEMEHTOB COAEP KAHUSA

IO TH®OPMATUKE

B ¢denepanbHbIX 1 pernoHaIBHBIX MPOLIEAYPaxX OLIEHKH KauecTBa 00pa3oBaHUs
UCIIONB3YEeTCSl  MepedyeHb (KOAM(PHUKATOP) paACHpENENICHHbIX 10  KJlaccam
IIPOBEPAEMBIX TPEOOBAaHUHN K pe3yibTaTaM OCBOCHHSI OCHOBHON 00pa30BaTEIbHOM
IpOrpaMMbl  CpEeHEro oO0IIero oOpa3oBaHMsI W 3JIEMEHTOB COJCPKAHUS 10
uH(pOpMaTHKE.

10 KJIACC

IIpoBepsiemble  TpeGOBaHUsI K  pe3yJbTaTaM  OCBOEHHUSI  OCHOBHOM
o0pa3oBaTeIbHOM NMPOTrPaMMBbI

Kon [IpoBepsiemble MpeAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOM
IIPOBEPSIEMOro | 00pa30BaTEIbHOM MIPOrpaMMBI CPETHETO OOIIET0 00pa3oBaHuUs
pe3ynbTara

1 [To reme «IludpoBasi rpaMOTHOCTH

1.1 Bnanenue npeacraBieHUs MU 0 poyid HHGOPMAIIMK U CBSI3aHHBIX
C HEH MPOIIECCOB B MPUPOJIC, TEXHUKE U OOIIECTBE, MOHITUIMU
«uHpOpMaLUs», «UHPOPMALMOHHBIM MPOILECCH, «CUCTEMAR,
«KOMIIOHEHTBI CHUCTEMBI», «CUCTEMHBIN e,
«MH(OPMAIIMOHHASL CUCTEMAY, «CUCTEMA YIIPABJICHUS; BIIaJICHUE
MeToJaMu Toucka uHpopmanuu B ceTu HHTepHeT, ymeHue
KPUTUYECKHA OIICHMUBATh WH(OOPMAIUIO, TOJYYCHHYIO W3 CETH

HNutepuet

1.2 YMeHne XxapakTepu3oBaTh OOJbINNE JaHHBIC, MPUBOIAUTH
MpUMEPHl  HUCTOYHUKOB WX TIOJYYCHUS W  HANpaBJICHUS
WCIIOJIb30BaHUSA

1.3 ITonumanne OCHOBHBIX MPUHLMIIOB YCTpPOWCTBA
U (DYHKIIMOHMPOBAHHUS  COBPEMEHHBIX  CTAIlMOHAPHBIX U
MOOMJIbHBIX KOMIIBIOTEPOB; TEHICHIINI pa3BUTHA

KOMIIBIOTEPHBIX TEXHOJIOTHM; BJIaJCHUE HaBBIKAMH PaOOTHI C
OMEPAIMOHHBIMU ~ CHUCTEMaMU W OCHOBHBIMH  BHUJaMU
MPOTPAMMHOTO OOECTICUECHHs ISl PEIICHHsS Y49eOHBIX 3aj]1ay 1Mo
BBIOpaHHOU CrieUAIU3aAlUN
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2

I1Io Teme «TeOpeTI/I‘-ICCKHG OCHOBBI I/IH(i)OpMaTI/IKI/I»

2.1

[ToHnMaHuEe OCHOBHBIX MPUHIUIIOB JIUCKPETU3ALUU PA3TUUYHBIX
BUJIOB HH(OpMAIMU; yMEHUE ONpeNesTh HWH(DOpMaMOHHBIN
00BEM TEKCTOBBIX, TpadUUYEeCKMX M 3BYKOBBIX TaHHBIX IPH
3aIaHHBIX [TApaMETPax AUCKPETU3ALNUN

2.2

YMeHHe CTpPOWTh HEPAaBHOMEPHBIE KOJNBI, JIOMYCKAOIIHE
OJIHO3HAYHOE JICKOIUPOBAHKUE COOOIICHUH (MPEePUKCHBIE KOJIbI);
WCITOJI30BAaTh  TPOCTEHITNE  KOMBI, KOTOPBHIC ITO3BOJISIOT
oOHapy>KHUBaTh M HUCTIPABIIATH OMIMOKH MPH TTepeaade JaHHBIX

2.3

BJIaI[eHI/IC TCOPCTHUUCCKHNM allrapaToMm, IIO3BOJIAIOINM
OCYHICCTBIIATD IIPCACTABJICHUC 3aJTAHHOT'O HATYPAJIbHOI'O YHUCJIa B
PAa3INYHBIX CUCTCMAX CHHUCICHUA

2.4

Biagenue  TEOpEeTMYECKMM  ammapaTtoM,  IMO3BOJISIOIIMM
BBIIIOJHATh ~ IPEeoOpa3oBaHUsl  JIOTUYECKUX  BBIPAKECHUH,
UCIIOJIb3YsI 3aKOHBI AJIT€OPbI JIOTUKU

ITo Teme «HH(bOpMaI_II/IOHHBIC TCXHOJIOT'HNN»

3.1

YMeHue co31aBaTb CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTBI
U JEMOHCTpPAlUMOHHBIE  MaTepuaigbl €  HUCIOJIb30BaHUEM
BO3MOKHOCTEH COBPEMEHHBIX MTPOIPAMMHBIX CPEACTB U 00JaUHBIX
CEPBUCOB

3.2

YMeHue HUCmojib30BaTh TaOJMUYHbIE (PEIsSLUOHHBIE) 0a3bl
JTAHHBIX, B YaCTHOCTH, COCTABJISITH 3alpOChl B 0a3ax JaHHBIX (B
TOM YHCJI€ BBIYUCISIEMBIC 3alPOCHI), BBIMOJHATh COPTUPOBKY U
MOMCK 3anuceil B 0a3e JaHHbBIX; HANIOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX

3.3

YMeHre HCNoNb30BaTh 3JEKTPOHHbIE TAONMIIBI JUISl aHaIW3a,
MPEACTABICHUS] U OOpaOOTKM JaHHBIX (BKJIIOYAsi BBIYUCIICHHUE
CYMMBI, CpEeIHEro apu(MeTHIECKOTO, HanOOJIbIIETO
Y HAUMEHBIIETO 3HAYEHU, PEIIEHNE YPAaBHEHU)

IIpoBepsieMble 3J1eMEeHTHI COAEPKAHUS

Kon ITpoBepsieMblil 3JIEMEHT CONECPKAHUS
1 [udporast rpaMOTHOCTH
1.1 | [punmuns! pabotsl KomnbioTepa. [lepconanbHblif kKoMibioTep. Bridop
KOH(UTYpaIy KOMIIbIOTEpPa B 3aBUCHMOCTH OT PEIIaeMbIX 3a/1a4
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1.2

OcCHOBHBIE  TEHACHIMUU PA3BUTHUS  KOMIBIOTEPHBIX TEXHOJOTHH.
[lapannenbHble  BbIUMCIACHUSA.  MHOIOIMPOLIECCOPHBIE  CHCTEMBI.
CynepKOMIbIOTEPHI. MUKPOKOHTPOJLIEPHL. PoGoTusupoBanHusie
MIPOU3BOICTBA

1.3

QaitnoBast cucrema. [louck B QaitnoBoii cucteme. OpraHuzanus
XpaHeHus: W OoOpaOOTKM JaHHBIX C UCIHOJB30BAaHUEM HHTEPHET-
CEPBUCOB, O0JIAYHBIX TEXHOJIOTUN U MOOMIIBHBIX YCTPOWUCTB

Teopernyeckre OCHOBBI HHPOPMATUKU

2.1

Nudopmanusi, naHHbIE W 3HAHUA. YHUBEPCAJIHLHOCTH JUCKPETHOTO
npeacTaBiieHus nHGopManuu. J[BouuHOe KOJIMPOBaHKE

2.2

PaBHOMepHBIG N HCPAaBHOMCPHBIC KOJHbI. Ycnosue ®aHo

2.3

[Togxoapt k wu3Mepenuro wuHPopManuu. CymHOCTH 00BEMHOTO
(andaBuTHOr0) MOAXO0Aa K HM3MEPEHUI0 WH(OpMAIMU, OINpe/eecHue
OuTa c TOYKH 3peHUs anpaBUTHOTO MOJX0JA, CBA3b MEXKIY pa3MepoM
angaButa U UHPOPMAIIMOHHBIM BECOM CHUMBOJIA (B MPEINOI0KEHUH O
PABHOBEPOSITHOCTU TIOSIBIICHHUSI CUMBOJIOB), CBSI3b MEXKIY CIMHHUIIAMH
u3MepeHus nadopmaiuu: out, 6ait, Kb6aiit, M6aiit, I'6aiiT. CymHOCTb
COJIEPKATENIbHOTO  (BEPOATHOCTHOIO)  TMOAXOJa K  U3MEPEHUIO
nH(pOpMaIUH, ONIpeIeIICHIE OUTa C TIO3UITUN COIePKaHUS COOOIICHUS

2.4

Nudopmanmonnsie mnpouecchl. llepenaua uudopmanuu. MctoyHuk,
NPUEMHUK, KaHal CBS3M, CHUTHal, KoAupoBaHue. VckaxeHue
uHpopManuu npu nepenadye. CKOpOCTh Mepeay JaHHBIX MO KaHaly
CBA3U. XpaHeHHe HHPopMaluu, 00beM MaMsITH

2.5

Cuctempl. KOMIIOHEHTHI CUCTEMBI M HMX B3amMojencTBhe. CHUCTEMBI
ynpaBiieHHs. YTpaBlieHue Kak uH(OopMalMoHHbIi mpoiecc. OOpaTHas
CBS3b

2.6

Cuctembl cumucieHus. PazBepHyTasi 3amuch LEIbIX U JIPOOHBIX YHUCET
B MO3UIIMOHHBIX CHUCTeMax cuuciaeHusi. CBONCTBA MO3UIIMOHHOM 3alIUCH
gucjaa: KOJWYeCTBO HHU(P B 3alUCH, IMPU3HAK JSIUMOCTH YHCIa Ha
OCHOBAHHUE CUCTEMbI CUMCIIEHHUS. AJITOPUTM MEPEBOJIA LIEJIOTO YUCIIa U3
P-u4yHOM CHUCTEMBI CUYUCIICHHUS B JCCATUYHYIO. AJTOPUTM TepeBOja
KOHEYHOU P-u4HOI poOu B AECATUUHYIO. AITOPUTM MEPEBOIa I1EJI0TO
Yyyclia U3 JACCATUYHOM CHCTEMbl cUMcCieHUs B P-uunyro. J[BomuHas,
BOCBMEpPHYHAS U MIECTHAAUATEPUYHAS CUCTEMBbl CUHCIICHUS, NEPEBOJ
quCceNl MEXAY OJTHMH CHCTeMaMH. ApudMETUYECKHe ONepaIiu
B IMO3UILIMOHHBIX CUCTEMAX CUMCIICHUS

2.7

HpCI[CTaBJICHI/Ie HEJIbIX U BEHICCTBCHHLIX YU CECII B ITAMATH KOMIIBIOTEpA

42




denepanbHas padbodas nporpamma | Madopmaruka. 10-11 kmaccel (0a30BbIi ypOBEHB)

2.8

Konmuposanne texcroB. Konuposka ASCII. OnHoOalTHBIE KOIUPOBKH.
Cranmapr  UNICODE.  KomupoBka  UTF-8.  Omnpenenenue
HH()OPMAITMOHHOTO 00heMa TEKCTOBBIX COOOIIEHUH

2.9

KogupoBanne wu3o0paxenuid. OueHka HWHPOPMaUUOHHOIO oO0OBbeMa
pacTpoBOTo rpaduuecKoro N300paskeHus MPU 3a1aHHOM pa3pelIeHUH |
rnyOuHe komupoBanus 1uBeta. KomgupoBanue 3Byka. OreHka
MH(QOPMALIMOHHOTO 00beMa 3BYKOBBIX JAHHBIX MPH 33JaHHBIX YaCTOTE
IUCKPETH3AIMH U Pa3psIIHOCTU KOIUPOBAHHUS

2.10

AnreOpa noruku. BeickaspiBanus. Jlornueckue omnepanuu. TaOmuiibi
WCTUHHOCTH JIOTHYECKHUX OINEPAIUN «JIU3BIOHKIHUSY, «KOHBIOHKIIUSY,
«MHBEPCUSD»,  «UMIUIMKAUUs»,  «3KBUBaJNCHIUs».  Jlormueckue
BBIDAKCHUA. BBIYMCICEHHE JIOTMYECKOrO 3HAYEHUSI COCTAaBHOTO
BBICKA3bIBAHUSA TNIPU H3BECTHBIX 3HAYCHUSAX BXOASAIIMX B HETO
AJIEMEHTAPHBIX BBICKA3bIBaHUN. TaOJUIBI UCTUHHOCTH JIOTUYECKHX
BBIpOKECHUU. JIornueckne omepanuv M ONEpaluy HaJ MHOKECTBAMMU.
[Ipumepsl 3aKOHOB anTeOphl JIOTUKU. DKBUBAJICHTHBIE TTPEOOpPa30BaHUS
Jorudeckux  BbipakeHud. Jlormueckue ¢dynkuuu. IlocTtpoeHue
JIOTUYECKOTO BBIPAXKEHUS C JaHHOM Tabyuiie uCTUHHOCTH. Jlornueckue
anemMeHThl komnberoTepa. Tpurrep. Cymmarop. IlocTpoenue cxeMbl Ha
JIOTUYECKUX DBJIEMEHTAX IO JIOTMYECKOMY BBIPAKEHHUIO. 3aluch
JIOTUYECKOTO BBIPAXKEHUSI 110 JIOTUUECKOU CXEME

NudopmaiionHbie TEXHOJIOTHU

3.1

TexkctoBeli  mpoueccop. PenaktupoBanue u  ¢dopmMaTUpOBaHUE.
[IpoBepka opdorpadbun u rpammatuku. CpeacTBa  Mmoucka
UM aBTO3aMEHBl B TEKCTOBOM Tipolieccope. Mcmonp3oBaHue CTHIICH.
CTpyKTypHpOBaHHBIC TEKCTOBBIC TOKyMEHTHI. CHOCKH, OTJIaBIICHHE.
O6maunbie  cepBuchl. KomnexktuBHass pabora ¢ JOKYMEHTOM.
NHCTpyMEHTBI PEIICH3UPOBAHUS B TEKCTOBBIX Tpolieccopax. Jlemonas
nepenucka.  Pedepar. IlpaBuna  muUTHUpOBaHMS ~ MCTOYHUKOB
u odopmienus OuOmmorpadguueckux ccouiok. OdopmileHHe Ccrhucka
JUTEPATYPHI
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11 KIIACC

IIpoBepsiemble

TpeOOBaHHUsI K  pe3yJbTaTaM  OCBOEHHSI  OCHOBHOIi

00pa3oBaTeIbHOI MPOTrPAMMBI

Kon [IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
IIPOBEPSIEMOr0 | 00pa30BaTENbHON MPOrPaMMbl CPETHETO OOIIEro 00pa3oBaHuUs
pe3yJibTaTa
1 ITo reme «IludpoBasi rpaMOTHOCTB)»

1.1 Hanuuue npeacTtaBieHUl 0 KOMIBIOTEPHBIX CETSAX U UX POJU
B COBPEMEHHOM MHpE; 00 OOIIMX NpHHIMMIAX pPa3pabOTKU U
(YHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHU I

1.2 YMenue OpraHU30BBIBATH  JIMYHOE  HWH(POpPMAIIMOHHOE
IIPOCTPAHCTBO €  HCIOJB30BAHMEM  DPA3IUYHBIX CPEACTB
U (POBBIX TEXHOJIOTHI; TOHUMaHUE BO3MOXXHOCTEN U(PPOBBIX
CEPBHUCOB roCcyAapCTBEHHBIX YCIIYT, U (POBBIX
00pa30oBaTENbHbIX CEPBHCOB; IOHUMAHUE BO3MOYKHOCTEH
U OTPAaHWYEHUN TEXHOJOTUH HCKYCCTBEHHOTO HWHTEIUIEKTa B
paznuyHbIX  00JacCTsX; HaJIU4Me  TpeAcTaBiIeHUud 00
UCITIOJIb30BaHUU MH(}OPMATMOHHBIX TEXHOJIOTUI B
pa3snTUYHBIX MpodeccuoHaIbHBIX chepax

2 I[To Teme «TeopeTnueckre 0CHOBBI UHPOPMATUKID)

2.1 Brnanenue  TeopeTMUYECKMM  amnmapaTtoM,  MO3BOJISIIOLIUM
ONMpeNeNsITh KpaTdyalllMid TyTh BO B3BEIIEHHOM TIpade
U KOJIMYECTBO IyTEH MEXAY BEPIIMHAMH OPHUEHTUPOBAHHOIO
aIUKIINYECKOTO Tpada

3 [To Teme «ANTOpUTMBI U IPOTPAMMHUPOBAHUE)

3.1 YMeHHe 4nTath M TOHMMAaThb NPOrPAMMBI, pEATU3YIOLIUE

HECJIO)KHBIE aJTOPUTMbI OOpPaOOTKH YHCIOBBIX U TEKCTOBBIX
JTaHHBIX (B TOM 4YHCIIE MAacCHBOB M CHMBOJIBHBIX CTPOK)
HAa BBIOpAaHHOM I H3y4YeHUS YHUBEPCATBHOM  SI3BIKE
nporpammupoBanus Beicokoro yposHs (Ilackans, Python, Java,
C++, C#); yMEHHE aHaJIM3UPOBATh aJTOPUTMBI
C WCIONBb30BAaHHUEM  TaONHII TPACCHPOBKU;  OMPEIENIIThH
0e3 HCHOJb30BaHUS KOMIIBIOTEPA PE3YJIbTAThl BBITOJIHEHUS
HECJIO)KHBIX TMPOTPAMM, BKJIIOUAIONIMX LIMKIbI, BETBICHUS U
MOJIITPOTPaMMBI, P 33JaHHBIX UCXOTHBIX TaHHBIX
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3.2

YMeHue MOI[I/I(I)I/IHHPOBB,TB TOTOBBIC IIPOTPAaMMBbI I pCHICHUA
HOBBIX 3a71a4, UCIIOJIb30BATh UX B CBOUX ITPOIpaMMax B Ka4CCTBC

noJrporpaMM (porenyp, GyHKITHil)

3.3

VYMeHne peanu3oBaTh 3Tanbl PEIIEHUS 3a]a4 Ha KOMIIBIOTEPE;
YMEHHE pEealn30BbIBaTh HA BBHIOPAHHOM JUISl U3YUEHUS SA3BIKE
nporpaMMupoBanus Beicokoro ypoBHs (Ilackans, Python, Java,
C++, C#) TunoBble aNropuT™Mbl 0OpaOOTKH YKCEN, YUCIOBBIX
NOCJIEI0BATEIbHOCTEN! M MAacCHBOB: IPEACTABICHUE YMHCIA B
BUJE Habopa TMPOCTBIX COMHOXHTEICH;  HaxOXICHHE
MaKCUMaJbHOW (MUHMMAaJIbHOM) LU(pPBl HATYpPaJIbHOTO 4YHCIIA,
3allHCAaHHOTO B CHUCTEME CYMCIEHUS C OCHOBAHHEM, HE
npesblmatouM 10; BerunciaeHre 0000IIEHHBIX XapaKTePUCTUK
JIEMEHTOB MAacCHBa WJIM YHUCIOBOM IOCIEA0BATEIBHOCTH
(CyMMBI,  MpOM3BEIEHUA  CpPEIHEr0  apu(PMETUYECKOTO,
MUHHAMAJIBHOTO M MAaKCUMAaJbHOI'O 3JIEMEHTOB, KOJWYECTBA
DJIEMEHTOB,  YJIOBJICTBOPSIIOIIMX  3aJlaHHOMY  YCJIOBHIO);
COPTHPOBKY 3JIEMEHTOB MacCUBa

[To Teme «HpOpMALIMOHHBIE TEXHOTOTHID)

4.1

YMeHre UCTI0Ib30BaTh KOMITBIOTEPHO-MAaTeMaTHYECKHE MOJICIN
JUISL aHajau3a OO0BEKTOB M TMPOIECCOB: (POPMYIHUPOBATH IIEIb
MOJICIUPOBAHUS, BHITIOIHATH aHAINU3 PE3YIbTATOB, MOTYYECHHBIX
B XOJ€ MOJCIMPOBAHUS, OICHUBATH aJCKBATHOCTH MOJICITH
MOJCIUPYEMOMY OOBEKTY WU MPOIECCy; MPEACTaBIATh
pE3yNbTaThl MOACIMPOBAHUS B HATJISITHOM BUIE

IIpoBepsieMble 3j1eMEeHTHI COAePKAHUS

Kon IIpoBepsieMblii 2JIEMEHT CONEPIKAHUS
1 Hudposas rpaMOTHOCTH
1.1 | IIpuHIMOBI IOCTPOEHUS W anmnapaTHble KOMIIOHEHThl KOMITbIOTEPHBIX
cereil. CereBbie mnpoTokonbl. Cerb MHTEepHEeT. Anpecanus B CeETU
NuTtepret. CucteMa JOMEHHBIX UMEH
2 TeopeTtnueckre 0CHOBBI UH()OPMATUKU
21 |Mopemn u mopenupoBanue. llenm mopenupoBanusa. CoOTBETCTBUE

MOJIENIA MOJEIMPYeMOMY OOBEKTy WiIM Ipoieccy. Dopmanuzanus
NpUKIAAHBIX 3anad. IIpencraBieHne pe3ysibTaToB MOACIUPOBAHUS B
BUJE, YyIOOHOM I BOCIPUATUS  4eNOBEeKOM. ['paduueckoe
MIPEICTABJICHUE JTAHHBIX (CXEMbI, TAOJHUIIBI, TPAdUKH )
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2.2

I'padpbl.  OcHoBHble  moHsATUS.  Bunmet  rpado.  Pemenue
ATOPUTMUYECKHX 33]a4, CBA3aHHBIX C aHAJIN30M IpadoB (MIOCTpOCHUE
ONTUMAJBHOTO IYTH MEXAYy BepIIMHaMH rpada, OImpeaeicHue
KOJIMYECTBA PA3IMYHBIX MMyTEH MEX1y BEpIIMHAMU OPUEHTUPOBAHHOTO
aluKIM4eckoro rpada)

2.3

JlepeBbsi. bunapHoe nepeBo. JIUCKpETHBIE UTPHI ABYX UTPOKOB C IMOJIHOU
unpopmanueit. [loctpoenne nepeBa mepebopa BapUaHTOB, OMHMCAHUE
CTpaTeruu Urpbl B TAOJIUYHOUN (opMe. BBIUTphIIIHBIE CTpaTEeTUu.
Ucnonb3zoBanne T1padoB U JIEPEBHEB MPU OMUCAHUU OOBEKTOB U
IIPOLIECCOB OKPYKAIOIIETO MUpa

AJNTOPUTMBI U TPOTPAMMUPOBAHUE

3.1

OnpeneneHue  BO3MOXHBIX — PE3yJbTaTOB  PadOThl  MPOCTEUIINX
QITOPUTMOB  YNPABJICHUS HCIOJHUTEISIMU U BBIYMCIUTEIBHBIX
anropuT™MoB. OnpeeneHne UCXOJHBIX JaHHBIX, TPU KOTOPBIX aJIrOPUTM
MOXET JaTh TPeOYEeMbIil pe3ysbTaT

3.2

DTanbl pelieHusd 3aJad4 Ha KOMIIbIOTEpe. fI3bIK MpOrpaMMHUpPOBaHUS
(ITackanb, Python, Java, C++, C#). OcHOBHbIE KOHCTPYKIIMH SI3bIKa
NporpaMMHUPOBaHMs. THIbI TAHHBIX: LEJIOYNCICHHBIE, BEIIECTBEHHBIE,
CUMBOJIbHBIC, Jornueckue. BerBinenus. CocraBHbie ycnoBus. LIUkiibl
¢ ycnopueM. lluknbr 1o mepemeHHoOW. lcnonp3oBaHue TabuIl
TPacCUPOBKHU

3.3

Pa3paboTka w mporpamMmHasi peajau3anys aJIrOPUTMOB PEIICHUS
TUTIOBBIX 3a1ad 0a30BOTO ypoBHA. [Ipumepsl 3amau: aaropuTMbl
00pabOTKM KOHEYHOM YHCIIOBOW TMOCIIEIOBATEIBHOCTH (BBIYUCIICHUE
CyMM, TIPOM3BEIACHUH, KOJIMYECTBAa DJJIEMCHTOB C  3aJIaHHBIMHU
CBOWCTBaMHM), aJTOPUTMBI aHajdW3a 3alldCH YHCENl B TO3HIIMOHHOMN
CUCTEME CUMCIICHUS, alfOPUTMBI PEIICHUs 3a7a4 METOJ0M Tepedopa
(mouck HamOOJIBIIETO OOIIEro JSIUTENs JIBYX HATypajdbHBIX YHCEN,
MIPOBEPKaA YKciia Ha TPOCTOTY)

3.4

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHBIE (QYHKINUU —S3BIKA
MIPOTPaMMUPOBAHUS JJI1 00PAOOTKU CUMBOJIBHBIX CTPOK

3.5

TabnuuHble BETUYUHBI (MACCUBBI). AJITOPUTMBI padOTHI C AIEMEHTAMU
MaccuBa C OJHOKPATHBIM MPOCMOTPOM MAacCHBa: CYMMHPOBaHHE
AJIEMEHTOB MAacCUBa, I[OJACYET KOJIMYECTBA (CyMMBI) 3JIEMEHTOB
MacCcuBa, YJOBJIETBOPSIIOIIMX 3aJaHHOMY YCJIOBHUIO, HAaXO0XJIEHHUE
HaumOoNbIIero (HAMMEHBIIEro) 3HAUEHUS DJIEMEHTOB  MAacCCHUBa,
HaX0)JIEHUE BTOPOTO IO BEIMYMHE HAMOONbIIErOo (HAMMEHBLIETO)
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3HAYCHHUS, JIMHEWHBIA TIOUCK DJJIEMEHTA, IMEPECTAHOBKA AJIEMEHTOB
MaccuBa B 00paTHOM MOPSIZIKE.

CopTupoBKa OIHOMEpPHOro MaccuBa. IIpocTeie METOIBI COPTUPOBKHU
(Hanpumep, METO Iy3bIpbKa, METOJ BEIOOPA, COPTUPOBKA BCTABKAMMU).
[Toamporpammel

HNudopMaiimioHHbie TEXHOJIOTUN

4.1

Anamu3  paHHbIX.  OCHOBHBIE — 337aud  aHalu3a  JaHHBIX:
IPOrHO3UPOBaHME,  KiIaccuuKalus,  KilacTepu3auus,  aHaJIW3
OTKJIOHEHUH. [locienoBaTenbHOCTE PELICHUs 3aa4y aHaau3a JaHHBIX:
cOOp NEPBUYHBIX JAHHBIX, OUUCTKA U OLICHKA Ka4yeCTBA JAHHBIX, BIOOP
U (WIK) IOCTPOEHUE MOJIEIH, IPeoOpa30BaHUE JaHHBIX, BU3YyaIU3allHsl
JAHHBIX, THTEPIPETALUS PE3YIBTATOB

4.2

AHallM3 JTaHHBIX C TIOMOIIBIO JJICKTPOHHBIX Tabiuil. BeluucieHue
CYMMBI, CpeHero apupMeTHYECKOro, HauOOJIBIIETO0 U HAUMEHBIIIETO
3HAQUEHUU qUara3soHa

4.3

KOMHBIOTGPHO-MaTeMaTI/I‘-IeCKI/Ie MOICIIN. OTamnsl KOMIIBIOTCPHO-
MAaTCMATHUYCCKOI'0O MOJICIIMPOBAaHMsA: ITIOCTAHOBKA 3a/a4H, pa3pa60TKa
MOJCIN, TCCTUPOBAHUC MOJCIIN, KOMHBIOTCpHBIfI 9KCIICPUMCHT, aHAJIN3
PE3YJIbTAaTOB MOACIUPOBAHUA

4.4

YucneHnHoe penieHre ypaBHEHUH ¢ TOMOLIBIO MOA00pa napameTpa

4.5

Tabnuunsie (pensiMoHHbIe) 0a3bl NaHHBIX. TalauIa - mpencTaBieHue
CBeJleHHi 00 OogHOTHUIHEIX 00BbekTax. Ilone, 3amuch. Kirou TaOuIlbl.
Pabota ¢ roroBoii 0a30i jgaHHBIX. 3anoiHeHue 0a3pl JaHHBIX. IToMck,
COPTHUPOBKA W (PUIBTpAlIAs 3amucedd. 3ampochl Ha BHIOOPKY JTaHHBIX.
3anpockl ¢ mapaMeTpaMu. BeraucisieMble oISl B 3aIpocax.
MHoroTtabiuunbie 0a3bl JaHHBIX. THUIMBI CBSA3EH MEXKIY TaOJIUIIAMH.
3anpochl K MHOTOTA0IMYHBIM 0a3aM JJaHHBIX
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