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INIOACHUTEJIBHASA 3AIINCKA

[Mporpamma 10 wuH(popMaTHKe (yrayO/iéHHBIA YpOBEeHb) Ha YPOBHE
cpenHero obmiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBe TpeOoBaHHI K
pe3y/ibTaTaM OCBOEHHsI OCHOBHOW 00pa3oBaTelbHOW MPOrpaMMbl CpeJHEro
obriero obpa3oBanws, TipefcTaBiaeHHbIX B PT'OC COO, a Takxke dheaepanbHOU
paboueii porpaMmbl BOCITATaHUSI.

[Mporpamma 10 wuH(OpMaTHKe AAET TIpeJCTaB/eHWe O IieJisiX, oOIeit
cTpaterMu OOydYeHUsi, BOCIUTAHUS W DPa3BUTUs OOYUarOIIMXCS CpeACcTBaMU
yuebHoro rpeaMera «HbopMaTHKa» Ha yryiy0/IEHHOM YPOBHE, yCTaHAB/IHUBAET
o0Osi3aTesibHOE npeMeTHOe cojiepkaHue, ripe/lycMaTp1uBaeT ero
CTPYKTYpPUPOBaHHe T0 pa3Zie/iaM U TeMaM Kypca, OrnpejiefisieT pacripefiesieHue
ero 1o kjaccam (rojam u3yueHust), JaéT TPUMepPHOe pacripefiesieHre yueOHBbIX
YyacoB IO TeMaTUUeCKUM pasjiesiaM Kypca U peKoMeHAyeMyro (TpUMepPHYIO)
MoC/e[ioBaTelbHOCTh WX  HW3y4YeHUss C  YUY6TOM  MeXNpeAMEeTHbIX U
BHYTPUIIPEIMETHBIX CBsi3el, JIOTMKA YyuyeOHOro rmpoliecca, BO3pPaCTHBIX
ocobeHHOCTel 00yUaroImxcs.

[lporpaMmma 10 UHQOpPMAaTUKe oOlpefesieT  KO/JIWYeCTBeHHble U
KaueCTBeHHbIe XapaKTePUCTUKK YyueOHOTO Martepuana MAjisi KaXKAOTro Tofa
W3yyeHus, B TOM YHWC/e JJid COJep)kaTeJIbHOTO Haro/JIHeHUs pasHOro BUJA
KOHTpOJISi  (MPOMEXYTOUHON aTTecTaliud OOydaromuxcsi, BCEPOCCUHCKUX
TIPOBEPOYHBIX PaboT, rOCyJapCTBEHHON UTOTOBOU aTTecTauuu). [IlporpaMma 1o
vHpOpPMAaTHKe SIB/ISIETCS OCHOBOM [ijisi COCTAaBJIEHUS aBTOPCKUX yueOHbIX
TIpOrpamMM 1 yueOHUKOB, TTOYPOYHOTO IJIAHUPOBAHUS KypCa YUUTeIeM.

Wudopmarrka B cpesiHeM 00111eM 00pa30BaHUM OTpaXkaeT:

CYLIHOCTb MH(POPMATUKX KaK HayyHOW AUCLMIUIMHBIL, U3yuarolei
3aKOHOMEPHOCTHU MpOTeKaHusl U BO3MO>KHOCTH aBTOMaTH3aLuu
MH($OPMaLMOHHBIX MPOLIECCOB B Pa3/IMYHbIX CUCTEMaX;

OCHOBHble 00/lacTM TIpUMeHeHHsI WHGOPMATUKH, TIPeXIe BCero
rMH($OpMaLMOHHbIE TEXHOJIOTHH, YIIPaB/IeHKe U COLaNbHY0 chepy;

MEeXIUCLUIUIMHAPHBIM  XapakTep WH(QOpPMaTWKU W WH(OPMALMOHHOU
JesITeIbHOCTH.

Kypc uHdpopmaTuku Ajisi ypOBHsI CpeiHero o011ero o0pa30BaHUs SIBJISIETCS
3aBepLIalOIIM 3TarioM HerpephIBHOM TOATOTOBKM obOyuaroiuxcsi B obmactu
vHbOpMaTUKU U MHGPOPMAL[MOHHO-KOMMYHUKALIMOHHBIX  TEeXHOJIOTHUH,
OTMPAaeTCsl Ha COZiep)KaHue Kypca MH(OPMATHUKKA yYPOBHS OCHOBHOTO 00IIlero
oOpa3oBaHWsi ¥  OMNBIT TIOCTOSSHHOTO  TPUMEeHeHWs  HWH(OPMaILMOHHO-
KOMMYHUKAIIUOHHBIX ~ TEeXHOJIOTHM, [JaéT TeopeTHYeCcKoe OCMBIC/IeHHeE,
VHTeprpeTaLuio 1 0000I1eHre 3TOro OMbITa.

PesynbTathl yriyOAEHHOTO YpPOBHS W3yueHUss YyuyeOHOTrO TrpeiMeTa
«MHdopMaTrKa» OpUEHTUpPOBaHbl Ha TOAyYeHHe KOMIIeTeHTHOCTel st
rnocaeAywuierd MpoQecCUOHaTbHON JesiTeTbHOCTA KakK B paMKax JIaHHOU
ripegMeTHOM 0071acTH, TaK U B CMEXHBIX C Hell obmactsix. OHU BK/THOYAIOT B
cebst:

OBJIaZieHWe K/IIOUeBbIMU TIOHATHUSMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUWTCS JlaHHasl TIpeMeTHasi 00/1acTh, pacrio3HaBaHUe COOTBETCTBYHOIIUX UM
MPU3HAKOB W B3aWMOCBSI3€l, CIIOCOOHOCTh J/IeMOHCTPUPOBATh pPa3/InUHbIe
ng,qxo,qbl K W3YUYeHUIO SIBJIeHWM, XapaKTepHBIX /i M3ydyaeMOWl MpeJMeTHOM
obnacry;



yMeHHe pelllaTh TUIIOBbIe TPAKTUUECKHe M TeOpeTUYecKHe 3ajaud,
XapaKTepHble [/I KCII0/b30BaHMsS METOJOB W HWHCTPYMEHTAapUsl JaHHOU
rpeIMeTHOM 00/1aCTH;

Ha/MuKe TpeJCTaB/IeHn O JaHHOM MpeJMeTHOH 00/1IaCTH KakK LIeJIOCTHOMN
TeopUH (COBOKYITHOCTH TE€OPHH), OCHOBHBIX CBSI3fX CO CMEKHBIMHM 00/1aCTSIMU
3HaHUM.

B  pamkax  yriyO/€HHOro  YpOBHSI ~ M3yuyeHUs]  HMHGOPMATHKH
obecrieurBaeTcsl  Ije/leHaNpaB/ieHHas  TO/ArOTOBKa  oOOydaroImxcs K
MPOIO/DKEHUIO  00pa3oBaHMsl B OpraHu3alUsaXx — MpoheCcCHOHATBHOTO
oOpa3oBaHMsl 1O  CHELUaIbHOCTSM, HEIMOCPeJCTBEHHO  CBSI3aHHBIM  C
I[UGPOBBIMYA  TEXHOJIOTHUSIMH, TaKMM KaK IIpOrpaMMHasi  WHXXeHepws,
UH(pOpMaLMOHHass 6e30MacHOCTh, UHGOPMAIIMOHHBIE CUCTEMBI M TEXHOJIOTHH,
MOOW/IbHbIE CHUCTEMbI W CeTH, OOJ/bIIMe [aHHble W MalIdHHOe OoO0yueHHe,
MIPOMBIIIJIEHHBI MHTEPHET Bell|ed, MCKYCCTBEHHbI WHTE/UIEKT, TeXHOJIOTMU
0ecrpoBOJ{HOM CBSI3H, POOOTOTEXHHKA, KBAHTOBbIE TEXHOJOTMU, CHUCTEMbI
pacripe/ie/IEHHOTO  peecTpa, TEeXHOJIOTHU BHUPTYaJbHOH U IOTIOTHEHHOU

peasibHOCTeH.
OcHoOBHasi 1ieJib U3yueHHWs yueOHoro rmpegmera «MH(opMmaTrKa» Ha
yrnyOnéHHOM ypoBHe cpenHero o6iero o0Opa3oBaHusi — obecrieueHue

Ja/IbHEeHIero pa3BUTHsl WHGOPMALIMOHHBIX KOMIIETEHI[UI 00yJaroIerocsi, ero
TOTOBHOCTM K JKM3HM B YC/IOBUSX pa3BUBAOIIErocs WH(POPMALMOHHOTO
o01lecTBa 1M BO3pacTaolleli KOHKYPeHI[UM Ha pbIHKe Tpyja. B cBs3u C 3TUM
n3ydeHue nHbopMatyuku B 10—11 Kiaccax 0/pKHO 00eCIieunTh:

c()OpMUPOBAaHHOCTb MHUPOBO33PEHHUs], OCHOBAHHOTO Ha MOHUMaHUU POJIU
vH(bOPMaTHKHA, WH(OPMALMOHHBIX M KOMMYHMKAI[MOHHBIX TEXHOJIOTHM B
COBpPeMeHHOM OOI1IeCTBe;

C()OPMUPOBAHHOCTb ~ OCHOB  JIOTMUECKOTO UM  aJTOPUTMUUYECKOTO
MBILLIEHUS];

Cc()OpMUPOBAHHOCTb YMEHHI pa3nuuaTh (DakTbl U OL|EHKH, CPaBHUBAThb
OLIeHOUHbIe BbIBO/IbI, BU/IETh UX CBSI3b C KPUTEpPHUSIMH OLIEHHMBaHHUS U CBSI3b
KpDUTEpUEB C  OMpeJe/iéHHOW CUCTeMOUW 1[eHHOCTeW, TpPOBepsSTh Ha
JIOCTOBEPHOCTH U 0000111aTh MHPOPMALIHIO;

C()OpMUPOBAHHOCTb TMpeACTaB/eHUl O BAUSAHUMA HH(OPMALIMOHHBIX
TEXHOJIOTUM Ha >KW3Hb UejloBeKa B 0O0IleCTBe, TOHMMaHWe COLMATbHOTO,
5KOHOMHYECKOr0, TOJIMTUUeCKOT0, KYJIbTYPHOT0, I0OPUAUUYECKOTO, TIPUPOIHOTO,
PrOHOMMYECKOro, MeAULMHCKOT0 U (DM3MOJIOTMUeCKOT0  KOHTEKCTOB
VMH(OPMAaLMOHHBIX TEXHOJIOTUM;

MPUHATHAE TIPAaBOBBIX U  3THMUECKUX aCMeKTOB HWH(POPMALMOHHBIX
TeXHOJIOTUI, 0CO3HaHVe OTBETCTBEHHOCTH JIt0/iel, BOB/IEUEHHBIX B CO3Z,aHUe U
WCI0JIb30BaHre UH(POPMALIMOHHBIX CUCTEM, pacCpoCTpaHeHue UH(pOopMaLu;

CO3/laHue YCJIOBUH [i7Is1 Pa3BUTHSI HAaBBIKOB yueOHOM, MPOeKTHOM, HayYHO-
WCC/IeloBaTe/IbCKOM U TBOPUECKOM JleATeTbHOCTH, MOTUBAL[UM 00yUaroImxcs K
CamMOpa3BUTHIO.

B copepxanuu yueGHoro mpeamera «VHdbopmaTHKa» BbIAEISIOTCS
yeTbIpe TeMaTUUeCKUX pa3jena.

Pa3zfen «I{udpoBas rpaMOTHOCTB» TIOCBSIIEH BOIPOCAM YCTPOHCTBA
KOMITBIOTEDOB M JIDYTHUX 3JIEeMEHTOB LM(PPOBOTO OKPY)KEHUs], BKJItOUast
KOMITbIOTEDHbIE CeTH, MCIOIb30BaHUIO CPEeACTB OINepalydoOHHONW CUCTEMBI,
pabore B cetu VIHTepHET U  UCIO/Nb30BAaHUIO UWHTEPHET-CEPBHCOB,
MH(POPMaLIMOHHOM 6e30MacHOCTH.



Pa3znen «Teopernuyeckue OCHOBbI HWH(GPOPMATHKH» BKIIOUaeT B cebs
MOHATUUHBIM anmnapat WH()OPMAaTUKH, BOMPOCHI KOAWPOBaHUS WH(OpMaLuW,
r3MepeHus: WHHOOPMAIMOHHOTO 00bEéMa [JaHHBIX, OCHOBBLI alreOpbl JIOTUKU U
KOMIIBIOTEPHOT'O MO/Ie/IMPOBaHUSI.

Paznen «AnropurMbl M MpOrpaMMHpOBaHUe» HarpaB/ieH Ha pa3BUTHeE
aJITOPUTMHUYECKOTO MBIIIIJIEHWs,, pa3pab0TKy alropMTMOB M OLIEHKY HUX
C/IO’KHOCTH, (DOpMHpPOBaHWE HABBIKOB peaau3aliuy MporpaMM Ha s3bIKax
MPOrpaMMUPOBaHUsI BLICOKOTO YPOBHSI.

Paspnen «VH(popmManMoHHBIE TEeXHO/JOTMHU» T[IOCBALLIEH BOIPOCAM
MpUMeHeHUs1 UH(POPMALIMOHHBIX TEXHOJIOTHUW, peaaru30BaHHbIX B MPUKJ/IAJHBIX
MPOrpaMMHBIX MPOAYKTaX W HWHTEPHET-CEepPBHCaX, B TOM 4YMC/e B 3ajayax
aHa/IM3a JAaHHBIX, UCITO/Ib30BAHUIO 0a3 [JaHHBIX W 3/I€KTPOHHBIX TaOMWL] /s
peleHys MPUK/IaAHbIX 3a/au.

B ripuBeIéHHOM J1ajiee coziepkKaHUM yueOHOro npeameTta «HbopMaTHKa»
KYPCHUBOM BbI/IeJIeHbl [IOTIOJTHUTE/IbHbIE TeMbl, KOTOpble He BXOJAT B
o0si3aTeNlbHYI0 TMpOrpaMMmy OOydeHHs, HO MOTYT OBITb TIPeJIOKEHBI ISt
W3y4eHus OT/ie/TbHbIM MOTUBHUPOBAaHHBIM U CTIOCOOHBIM 00YUarOIIMMCS.

YrnyOnéHHbIM ypOBeHb W3yueHWs WHGMOOPMAaTUKU DPEKOMEHAYeTCs /ISt
TeXHOJIOTUYECKOr0 TpOGuU/si, OpPUEHTHUPDOBAHHOTO HAa WHXEHEPHYK W
MHGOPMAIMOHHYI0 cephl JeATeMbHOCTH. YTIyO/JEHHBIM YPOBEHb W3yUeHUs
MH(POPMATHKU 00eCreurBaeT: MOArOTOBKY OOYYatOLIMXCsl, OPUEHTHPOBAHHbIX
Ha CMeLManbHOCTU B 00/1aCTH MH(QOPMALIMOHHBIX TeXHOJIOTMH U WHKEHepPHbIe
CreL{aJbHOCTH, yYacTHe B MPOEKTHOH W MCC/Ie[0BaTeNbCKOW [esTelbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HarpaB/JeHUsIMU OTpaciu HH(POPMAaLMOHHO-
KOMMYHUKALIMOHHBIX TEXHOJIOTMM, MOJrOTOBKY K yYaCTUIO B OJIUMIMAZax U
chade EMHOrO rocyiapCTBEHHOIO 5K3aMeHa o MH(opMaTUKe.

[TocsemoBaTeTbHOCTh U3YUEHHS] T€M B TIpejiefiaXx OAHOTO roja o0yueHus
MO’KeT OBbITb WM3MeHeHa M0 YCMOTPEHHWIO YUHuTe/s TP TIOJATOTOBKe paboueit
MPOrpaMMbI U MIOYPOUYHOTO TJIAaHWUPOBAHMUSI.

OO0r11jee yKMC/I0 YacOB, PEKOMEH/IOBaHHBIX i U3yueHus UH(POPMATUKH —
272 yaca: B 10 knacce — 136 yacoB (4 uaca B Heziento), B 11 Kinacce — 136 yacoB
(4 yaca B Hefie/10).



COJEPXXAHUE OBYUEHUSA
10 K/TACC

IludpoBasi rpaMoOTHOCTH

TpeboBaHWs TeXHWKA 0€30MAaCHOCTM W TWUTHEeHbl TIpH pabore ¢
KOMITbIOTEPAMH U AIPYTUMU KOMITOHEHTaMH I[U(POBOT0 OKPY>KEHHSI.

[MpuHIMIIEI  pabOThl  KOMIIBIOTEPOB W KOMITBIOTEPHBIX  CHCTEM.
Apxurtektypa ¢oH HelimaHa. ABTOMaTHUeCKOe BBITIOJTHEHWE TTPOrPaMMBbl
nipoijeccopoM. OmiepaTHBHasi, TIOCTOSIHHASI U JIOIrOBpeMeHHasi maMsTb. ObMeH
JAHHBIMKA C TIOMOIIbI0 ITMH. KOHTpO/Uiepel BHEITHWX YCTPOWCTB. IIpsiMoii
JIOCTYT K TIAMSITH.

OcHOBHble  TEeH/EHIMM  pa3BUTUS  KOMIBIOTEPHBIX  TEXHOJIOTHH.
[MapasnienbHbIE BBIUMIC/IEHMS]. MHororipoiieccopHble CUCTEMBI.
CymepKoMITbIoTephl. PacTipejeiéHHbIe BBIUMC/TUTETbHBIE CCTEMbI M 00paboTKa
OonblIX JaHHBIX. MoOuIbHBIE [HM(POBbIE YCTPOWCTBA W HMX pO/b B
KOMMYHHKAIUSIX. BcTpoeHHbIe KOMITBIOTEPHI. MWUKPOKOHTPOJIIEPHI.
Po60oTH31pOBaHHbIe TTPOU3BO/ICTBA.

[TporpamMmmMHOe obecrieueHre KOMITBIOTEDOB U KOMITBIOTEDHBIX CHUCTEM.
Bugel mnporpamMmHOro obecrieueHusi W WX Ha3HaueHne. (OcoOeHHOCTH
MporpaMMHOTO ~ obecrieueHHsT  MOOWIBHBIX ~ yCTpOMcTB.  IlapamienbHoe
riporpaMmMupoBaHre. CrucTeMHOe TIporpaMMHoOe obecrieueHue. OriepaliiOHHbIe
CUCTeMbI. YTHUMUTHI. [IpaiiBepbl yCTPOMCTB. VHCTaNISAIMSA W JeWHCTaJUISLINS
MIPOrpaMMHOTO 00ecTieueHusl.

daiisioBble cUcTeMbl. [IpUHIMIBI pa3MelleHHs] 1 UMeHOBaHUs (aiiyioB B
JosiroBpeMeHHOM TlamMsiTH. [11a60HBI 7151 onTMcaHus TPy dhaiiioB.

[IporpammHoe obecrieueHue. JIvneHsupoBaHue MPOrpaMMHOI0
obecrieueHrsi W UUGPOBBIX pecypcoB. IlporpuerapHoe u CBOOOJHOE
TporpaMMHoOe obecrieueHue. Kommepueckoe 17} HEeKOMMepyecKoe

WCTIONb30BaHHWEe TIPOTPAMMHOTO  ofecriedeHrsi Y LUGPOBBIX PeCypCOB.
OTBeTCTBEHHOCTb,  yCTaHaB/IMBaemasi  3aKOHOZATe/JbCTBOM  Poccuiickou
degepaly 3a HeIIpaBOMEPHOe UCII0J/Ib30BaHUe TIPOrPaMMHOTO obecrieueHUs 1
LU(POBBIX PECYPCOB.

[TpyHLMOBI TIOCTPOEHUSI M anrapaTHble KOMIIOHEHTbl KOMIBbIOTEPHBIX
ceteil. CereBble MpoTOKOJIbI. CeThb VHTepHeT. Afpecanusi B ceTd VIHTepHeT.
[IpoTtokoJibl cTeka TCP/IP. Cucrema JOMEHHbBIX UMEH.

Pa3pnenenve IP-cetn Ha mojceTy C MOMOLIBKO Macok rnozceter. CereBoe
aAMUHUCTpUpOBaHWe. [losyueHrWe  faHHBIX O  CeTeBbIX  HACTPOMKax
KoMmmnbroTepa. IIpoBepka Hamuuug CBA3M C  y3710M ceTd. OmnpepeseHue
MaplIpyTa JBWKeHHUS MaKeTOB.

Bugel pedarensHocti B ceth  UHrepHer. CepBucbl VHTepHera.
['eovH(poOpMalMoHHbIe CHUCTeMbl. ['e0/I0Kal[MOHHbIE CEepPBUCHI  peasbHOro
BpeMeHU (Harpumep, JIOKalss MOOWIBHBIX Tened)OHOB, OMpezesieHue
3arpy’KeHHOCTH  aBTOMAarucTpasieil), UWHTEPHET-TOProBjsi, OpoHUpOBaHMe
OU/IETOB 1 TOCTHHMIL.

I'ocyapcTBeHHbIe /IEKTPOHHbIE CEePBUCHI U yC/Iyrd. ColnanbHble CeTH —
opraHu3anysi KOJ/UIeKTUBHOTO B3aWMO/IeMCTBUs U oOMeHa AaHHbIMU. CeTeBoit
JTUKeT: TIpaBW/Ia ToBe/leHUsI B KubepripocTpaHcTBe. [Ipobsema 1Mo IMHHOCTH
rosiyueHHOM nHpopMaru. OTKpbIThIe 00pa3oBaTe/bHbIE PECYDPChI.

TexHOreHHble U1 S5KOHOMHUECKHE YIpO3bl, CBSI3aHHbIE C HCII0/b30BaHHUEM
WH(POPMALIMOHHO-KOMMYHUKALIMOHHBIX ~ TexHosnoruid.  Obiue  rpob6sieMbl



3amThl HGOpMaru U uHMOpMaLMoHHON Oe3oracHocT. CpeCcTBa 3allUTHI
MH(OpMaILMM B KOMITbIOTEPax, KOMIbIOTEPHBIX CETSX U aBTOMAaTHU3UPOBAHHBIX
WH(POPMALIMOHHbIX cucTeMax. IIpaBoBoe obecrieueHre WH(OPMAI[MOHHON
6e3omacHOCTH.

[IpemoTBpaiieHe  HeCaHKLMOHMPOBAHHOIO  JOCTyNa K  JIMYHOMU
KOH(QUJeHIMa/bHOW  WH(pOpMal[My,  XPaHsSIleNcs Ha  [epCOHa/IbHOM
KOMIIbIOTepe, MOOWIBHBIX  yCTPOWMCTBaX. BpemoHOCHOe  MPOrpaMMHOe
obecrieueHre U CrmocoObl OOpLOBI € HUM. AHTUBUDYCHbIE TPOrPAaMMBIL.
OpraHv3anusi JIMYHOrO apxwBa WHQpopMauuu. Pe3epBHOe KOMUpPOBaHHUe.
[TaposibHas 3amyra apxvBa.

[Mudppoanre pAaHHbIX. CUMMETPHUYHBIE U HECUMMETPUYHbIE MIH(PBHI.
Mudper npocrtori 3amensbl. [Ilugp Llesaps. Iupp Buwkenepa. Anroputm
mmgpoBaHus RSA.

TeopeTuueckue 0CHOBbI MHPOPMaTUKU

Nudopmarusi, gaHHble W 3HaHUSA. VH(pOpMalMOHHBIE TIPOLIECCHI B
TIpUpo/ie, TEXHUKE U 0011[ecTBe.

HenpepbiBHbIE ¥ JUCKPETHBIE BEJWUMHBI W CHUTHa/bl. HeobOXoammocTh
JVCKpeTr3aluu MH(pOpMaluK, NpeJHa3HaueHHOW [/l XpaHeHWs, repejaud U
00paboTky B 1U(POBLIX CUCTEMAX.

lBonuyHOe KoAupoBaHWe. PaBHOMepHble ¥ HepaBHOMEDHbIE KOJBI.
HexkoaupoBaHye cOOOIIeHNH, 3aTTMCaHHBIX C TIOMOIIbI0 HEPABHOMEPHBIX KO/OB.
Ycnoue ®daHo. [locTpoeHre 0JHO3HAUHO [E€KOAUPYeMbIX KOJOB C MOMOLLbIO
JlepeBa. EAUHULIBI M3MepeHrs KoJinuecTBa UH(opMaluu. AaBUTHBIA MOAXOZ
K OL[eHKe KOJINYeCTBa MH(OpMaL1H.

CucTeMbl cuucrieHus. Pa3BépHyTas 3anuch Lie/bIX W APOOHBIX YMCes B
MO3WLIMOHHOM cucTeMe curcaeHusl. CBOMCTBA MO3ULMOHHOM 3alMCH YMC/Ia:
KOJIMYeCTBO LM(pP B 3aluCH, TPU3HAK JeJMMOCTM YHMCJIa Ha OCHOBaHHe
CUCTEMBbI CYMCJIEHHS. AJITOPUTM TepeBo/a LieJIoro 4rc/ia U3 P-UuHOM CUCTeMBI
CUNCJIEHUS] B [IeCATUUHYI0. ANTOPUTM TiepeBo/ila KOHeuHol P-uuHol apobu B
JleCATUYHYI0. AJITOPUTM TepeBOJa LIeJIOr0 4Yvc/ia U3 JeCATUYHOU CHUCTeMBbl
cuncsienusi B P-nunyto. [lepeBos KOHeUHOU JecAaTUYHOM Apobu B P-uunyto.
JlBonMYHasi, BOCbMepHYHasi M LlIeCTHaJLaTepyuuHasi CUCTeMbl CUMC/IEHUS, CBSI3b
MeXJy HUMH. ApudmeThueckue oOrepaluy B TIO3UIMOHHBIX CHUCTeMax
cunciieHusl. TpouuHasi ypaBHOBeLLeHHas CHCTeMa CYMCIeHus. [IBOMYHO-
JleCAITUYHAs CUCTeMa CYMCIIeHHS.

KomupoBanune tekctoB. KomupoBka ASCII. OpHObOalTHBIE KOAUPOBKHU.
Cranpapt UNICODE. KogupoBka UTF-8. OnpeneneHvie WH()OPMAaLMOHHOTO
00bEMa TEeKCTOBBIX COOOIIIeHUIA.

KomupoBanne wu300paxkennit. OrjeHKa wuH(poOpMalMoHHOrO 00BEMa
rpadUuecKuX AAHHBIX TIPU 3aZIaHHBIX pa3pellleHur U TyOnHe KOAMPOBaHUS
uBeta. lIBeToBble Mogenu. BekTopHoe kKozupoBaHue. @opMatbl rpapuyeckrux
¢arinos. TpéxmepHas rpadguka. @pakranbHas rpaduka.

KonmvpoBanue 3Byka. OrljeHKa WH(HOPMALIMOHHOTO 00BEMA 3BYKOBBIX
JIlaHHBIX TPM 3aJJlaHHBIX YaCTOTe JUCKPeTU3aLU U Pa3psiHOCTA KOJMPOBaHUS.

Anrebpa sioruku. TloHsiTUe BbICKa3biBaHUs. BbiCcKa3biBaTesbHble (OPMbI
(npeukaThl). KBaHTOPHI Cy1[eCTBOBAaHUS U BCEOOIIHOCTH.

Jloruueckue omeparjuul. TabaULbI UCTUHHOCTHU. JIoTHUeCKre BbIpaXKeHHUsl.
Jlornueckre ToxzecTBa. [JoKa3aTe/bCTBO JIOTUYECKHUX TOXKJECTB C IMOMOLLBIO
TabIML] UCTUHHOCTHU. JIornueckye orepalyy U oreparuy Haji MHOXKeCTBaMH.

3aKOHbI anreOphl JIOTUKWA. DKBUBa/IeHTHbIE TTpeobpa30BaHusl JIOTHUeCKUX
BbIpakeHUM. JIornueckrie ypaBHeHUSI U CUCTEMbI YPaBHEHUM.



Jlornueckve  QyHKUMM.  3aBUCMMOCTb  KOJIMUYECTBA  BO3MOXKHBIX
JIOTUYeCKMX (QYHKLUMKA OT KOJIMYecTBa apryMeHTOB. [losHble CUCTEMBI
JIOTUYECKUX (PyHKLMH.

KaHoHnueckre (opMbl  JIoTMUeCKMX  BbIpakeHW. CoBepllieHHbIe
[IV3bIOHKTHMBHbIE W KOHBIOHKTUBHbIE HOPMaJbHblE (DOPMBI, AJITOPUTMBI KX
TIOCTPOEHMUSI T10 Tab/uIle UCTUHHOCTHU.

Jlornueckre 3nemMeHTBI B COCTaBe KommbtoTepa. Tpurrep. Cymmarop.
MHoropaspsasbii cymmaTop. [locTpoeHre cxem Ha JIOTUUeCKUX 37IeMeHTax Mo
3a/JaHHOMY JIOTUYECKOMY BBIP&KEHHIO. 3alMCh JIOTUUECKOrO BbIPaXKEHUS TI0
JIOTUYECKOM CXeMe.

[IpencraBrieHre LiesibIX yucen B MaMATA KOMIbloTepa. OrpaHM4YeHHOCTb
Jlvaria3oHa 4Yuce/l MPU OTpaHUYEHWM KOJIM4YecTBa paspsfoB. llepenosiHeHue
pa3psaHON ceTKU. be33HakoBble U 3HAKOBble JaHHbIe. 3HAKOBBIA OUT.
JIBOMYHBIN [OTIO/THUTE/IbHBIN KO, OTPULIATE/IbHBIX YHCeT.

[To6uToBbIe OTMUECKWe orepauuu. Jloruueckuii, apudMeTHUecKuil |
qukmueckui capurd. [ludpoBaHrve ¢ moMoImIb0 TOOMTOBOM  Omeparuu
«uckiroyaroiee NJIN».

[IpencraBreHre BellleCTBEHHBIX UMCe/T B MAaMATH KOMITbIOTepa. 3Havaras
yaCcTb W MNOPSAOK uucia. /lrama3oH 3HaueHWW BeIeCTBEHHBbIX YHCell.
[TpobnemMbl xpaHeHUsI BeIleCTBEHHBIX UHWCEN, CBs3aHHble C OrpaHUYeHHeM
KOJIMYeCcTBa paspsifioB. BreIMonHeHWe omepanyii C BeLjeCTBEHHbIMM UHC/IaMH,
HaKOTJIeHWe OLIMOOK MPY BBIUMC/IEHUSIX.

ANropuT™MBbI 4 NPOrpaMMHPOBaHUe

OrnpeiesieHrie BO3MOXXHBIX Pe3y/IbTaTOB pabOThI TIPOCTENIIINX a/ITOPUTMOB
ynpaB/ieHUs] UCTIOJTHUTEISIMU M BBIUMC/IUTENBHBIX alrOpuTMOoB. OripeziesieHre
UCXO/IHBIX [JIaHHBIX, TIPU KOTOPbIX aJrOPUTM MOXKeT JaTb TpeOyeMblii
pe3ynbTar.

OTanbl pelleHusl 3a7lad Ha KomIbroTepe. VIHCTpyMeHTa/lbHbIE CpefiCTBa:
TPaHUIATOP, OT/JAaAUMK, MNPOQUIMPOBIIMK. KoMOUsSLmMss ¥ WHTeprnpeTalys
rporpamm. BupTyasibHble MallIVHBI.

WnTterpupoBaHHasi cpejja pa3paboTku. MeToAbl OT/IafKU TPOrpaMM.
Wcnonb3oBaHue TPAaCCUPOBOUHBIX Tabsuil. OTyafouHblii BeiBog. [loiaroBoe
BBITIOJIHEHMe TTporpamMMebl. Touky octaHoBa. [IpocMoTp 3HaueHnl repeMeHHbIX.

Aspik nporpammupoBanus (Python, Java, C++, C#). Tumbl [JaHHBIX:
LleJIOUMC/IEHHbIe, BeleCTBeHHblE, CHUMBOJIbHbIE, JIOTUUecKue. BeTBneHus.
Cnoxuble ycnoBus. Llukmel ¢ yotoBueMm. LMkl 1O TepeMeHHOM.
B3auMo3aMeHseMOCTb  pas/MuUHbIX BHUJOB LMK/IOB. VIHBapyvaHT LMK/a.
CocTaBneHue LMK/Ia C MCIO/Jb30BaHUEM 3apaHee OIpe/ie/IeHHOIO0 MHBapUaHTa
LIMKJIa.

HNokymeHTHpOBaHHWe  TmiporpamM.  Vcrnosib3oBaHME ~ KOMMEHTapHeB.
[ToaroToBKa onvcaHusi NpOrpaMMbl U MHCTPYKLIMM JIJIS1 TIOJIb30BaTeI.

Anroputmbl  00pabOTKM  HATypa/bHbIX ~ UHWCeN,  3alkdCaHHbIX B
TO3ULIMOHHBIX CHCTeMaX CUMC/eHUs: pa30uveHre 3aryCy YKcjia Ha OTZe/bHbie
UM(dpel, HaxXOXJEeHWe CyMMbl M TpOU3BeJleHUsT LU(p, HaXOXIeHHUe
MakKCHMMaJIbHOW (MUHUMaIbHOM) LU(PHI.

HaxoxgeHue Bcex TMpOCTBIX 4WCel B 3aJaHHOM  JldariasoHe.
[IpencraBneHve yuciaa B Buje Habopa MPOCTBIX COMHOXUTeNTeW. AJrOpUTM
ObICTPOTO BO3BE/IEHUS B CTETIEHD.

O6paboTka [aHHBIX, XpaHAMUXCS B (aiinax. TekcToBble W JABOMYHBIE
¢arinel. DaiioBble MepeMeHHble ((aiioBble ykasarenu). UteHue u3 (aitia.
3anucek B (ati.



Pa3buenve 3ajjaud Ha mnopa3azaud. Iloarporpammbl (TIpolieAypbl U
¢yukuuu). Pekypcusi. PekypcuBHble 00beKThl (dpakrasnbl). PeKypcuBHBbIE
ripoielypbl ¥ GyHKUMK. Vcrionb30BaHre cTeKa J1/1sl OpraHu3alii peKypPCHUBHBIX
BBI30BOB.

Wcnonb3oBaHue CTaHAAPTHOM OMOIMOTEKH si3bIKa IPOrPaMMMPOBAHUSI.
[MogkmoueHne OUOMMOTEK TOATIPOTPAaMM  CTOPOHHUX — TIPOU3BOJUTEIEN.
MoaynbHbIM MPUHLMIT TOCTPOEHUS IPOrPaMM.

UucneHHble MeTofbl. TouHOoe U TNPUOMKEHHOE peIleHus 3ajauu.
UucneHHble MeTOAbl pellleHWs ypaBHeHWi: MeTop mepebopa, MeTof
TOJIOBUHHOTO  flefieHusi.  [IpuO/MmKEHHOe  BBIUMC/IEHHWe [JIMH — KPUBBIX.
Beruncnienve miiomjaseid ¢uUryp C MNOMOLIBIO UWC/AEHHBIX MeTOJOB (MeToz
MpsSIMOYTOJILHUKOB, MeTo/] Tparenui). Ilouck wMakcumyma (MUHHAMYMaA)
(YHKLMY OJHOW TTIepeMeHHOU MEeTO0M MOJIOBUHHOTO JleJIeHHSI.

O6paboTKa CHUMBOJIBHBIX [JaHHBIX. BCTpoeHHble (QYHKIUM  sI3bIKa
MpOrpaMMUPOBaHUsl 7T 00pabOTKHM CUMBOJIBHBIX  CTPOK. AJITOPUTMBI
00paboTKH CHUMBOJIBHBIX CTPOK: TMOZACUYET KOJMUECTBa TIOSIBJIEHUN CHUMBOJIA B
CTPOKe, pa30ueHHe CTPOKM Ha CjioBa MO TpobOesbHBIM CUMBOJIaM, TTOUCK
MOZICTPOKX BHYTPU JIAHHOW CTPOKM, 3aMeHa HaW/leHHOM MO/ CTPOKHU Ha JPYTYIO
CTpoKy. ['eHepaliiss Bcex CJIOB B HEKOTOPOM asi(aBUTe, Y/ OBIETBOPSIOIINX
3aZlaHHBIM OrpaHuueHusiM. [Ipeobpa3oBaHre YucCIa B CUMBOJILHYHO) CTPOKY U
obparHo.

MaccuBbl ¥ TIOCTe/[OBaTeIbHOCTA uMcen. BbruncieHrne 0000IIEHHBIX
XapaKTEPUCTUK 371eMEHTOB MacCHMBa W/IM YHWCIOBOW MOC/I€[0BaTe/bHOCTH
(cymMBI, mpoM3BefleHUs, CpeJHero apu(pMeTHYecKoro, MHWHHWMAJbHOIO U
MaKCUMaJIbHOTO 3/IEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, Y/IOBJETBOPSIOLINX
3a/laHHOMY YCJ/I0BHIO). JIMHEWHbIN TTOUCK 3a/JaHHOT0 3HaUeHHsI B MacCUBe.

CopTHpoBKa OJHOMEPHOro MaccuBa. IIpocTele MeTobl COPTHMPOBKH
(MeToj, Ty3bIpbKa, MeTOj BbibOpa, cOpTUpPOBKa BcTaBKamu). COpPTHPOBKa
cnusinveM. beicTpasi coptupoBka maccuBa (anroputM QuickSort). [lBowuHbIN
MOMCK B OTCOPTMPOBAHHOM MacCCHBe.

IBymMepHble MacCUBBbI (MaTpHL[bl). AJITOPUTMBI 0OpabOTKH ABYMEPHBIX
MacCCHBOB: 3aro/IHeHVe [BYMEPHOIO YMCJIOBOTO MacCHMBa IO 3aJjaHHBIM
rpaBW/iaM, MOMCK 37ieMeHTa B JBYMEPHOM MacCHBe, BBIYMC/IEHHE MaKCMMyMa
(MMHMMYMa) U CyMMBI 3/IEMEHTOB JJByMEPHOI'O0 MacCHBa, MepecTaHOBKa CTPOK U
CTOJIOIIOB ZIBYMEPHOTO MaCCHBa.

NudopmaniuoHHbIe TEXHOJIOTUU

TekcToBbIM nporueccop. PepaktrpoBanue u (opmatupoBaHue. IIpoBepka
opdorpadpun 1 rpamMmmatvku. CpefcTBa INMOMCKA M aBTO3aMeHbl B TEKCTOBOM
nporieccope. Mcnone3oBaHuve ctuner. CTPYKTYpUPOBaHHbIe TEKCTOBBIE
nokyMeHTbl. CHOCKH, ornaBiieHWe. KosiekTvBHas paboTa C JOKyMeHTaMH.
WHCTpyMeHThl pelLieH3UpPOBaHUSI B TEKCTOBBIX Tpoljeccopax. Ob6auHbie
cepBuchl. [lenoBas nepenucka. Pegepat. IIpaBuna uTHpOBaHUS UCTOUHUKOB U
otdhopmnenus: 6ubmorpadryeckux ccoiiok. OdopmiieHre CIMCKa JTUTePaTyphL.
3HaKOMCTBO C KOMITBIOTEPHOM BEPCTKOW TeKCTa. TexXHWueckKue CpefCcTBa BBOJA
TekcTa. Crielasv3UpoOBaHHbIE Cpe/iCTBa peJaKTUPOBaHUSI MaTeMaTH4YeCKUX
TeKCTOB.

AHanmu3 gaHHbIX. OCHOBHBIE 33/lauy aHaau3a JaHHbBIX: TPOrHO3UPOBaHUeE,
K/IacCU(PUKaLMsl, KacTepy3alysi, aHaau3 OTK/IOHeHuM. [locienoBaTenbHOCTb
pellieHUs 3a/la4 aHa/In3a IaHHBIX: COOp MepPBUYHBIX JaHHBIX, OUMCTKA U OLleHKa
KauecTBa [lJaHHBIX, BBIOOD W/WIM TIOCTPOEHWe MOJeNnH, Tpeodpa3oBaHUe
JlaHHBIX, BU3yanu3alysl JaHHbIX, UHTeprpeTaluys pe3y/bTaToB. [IporpaMMHbie



CpeicTBa U WHTEPHeT-CepBUCHI [1si 00pabOTKM U TIpe/CTaB/ieHUs] JAHHBIX.
Bosbimve gaHHbie. MarHHOe obyueHue. VIHTe /IeKTyaibHbIA aHaIu3 IaHHbBIX.

AHasu3 JJaHHBIX C TTOMOIIIBIO 3/IEKTPOHHBIX Tab/uL]. BhIunc/ieHre CyMMBI,
cpefHero  apudmeTHyeckoro, HauOosibillero (HaWMeHbILET0) 3HaUeHUsi
Jvaria3oHa. Beruucnenne kKo3(p@uiueHTa KOppesilud [BYX DSZIOB [aHHBIX.
[TocTpoeHue cTo/MOUATHIX, JUHEWUYATBIX U KPYTOBBIX Auarpamm. [locTpoeHue
rpadukoB  ¢yHkuuii. [logbop  /MHUM  TpeHJa,  pellleHWe  3ajau
MPOTHO3UPOBAHUSI.

UucieHHOe pellleHWe ypaBHEHHWH C TOMOLIbi0 ToZbopa Tapametpa.
OnTumu3aLMs Kak ITOMCK HaWIydlllero pelleHusl B 3aJaHHbIX YCIOBHSIX.
LleneBasi QyHKUsI, orpaHuyeHust. JIoKa/ibHble U TJI0OAJbHBIA MWHUMYMBbI
uegeBof/’I ¢yHkumy. PellleHve 3a/jay ONTHMM3aL[MM C TIOMOLLBIO 3/1€KTPOHHBIX
TabsuL.

11 KJTACC

TeopeTuueckune 0CHOBbI MHPOPMaTHUKU

TeopeTtrueckre MNOAXOAbI K OLIEHKe KOJMYEeCTBa WH(OpMAaLuu. 3aKOH
aaauTUBHOCTUA MH(Mopmaruu. Gopmysa Xaptau. MIHopMaLys 1 BepoSITHOCTb.
®opwmyia IllleHHOHa.

AnroputMmel okaTusi AaHHbIX. Anroput™ RLE. Anroputm Xadd@mana.
AnroputM LZW. ANroputmel CKaTus [aHHBIX C MOTepPAIMU. YMeHbIIeHue
ryOuHBl KOoAupoBaHUs LiBeta. OCHOBHble ujen anropuTMoB Okartusi JPEG,
MP3

CKopocTh T1epefiauv [JaHHbIX. 3aBUCUMOCTb BpeMeHU T[iepefauv OT
WH(POPMALIMOHHOTO 00bEMa JJAaHHBIX U XapaKTePUCTUK KaHasa CBsi3U. [1puurHbI
BO3HMKHOBEHHS OIIMOOK TIpU Tiepefaue JaHHbIX. Kogbl, TM03BOJISIOIIME
oOHapy’KuBaTh U UCIIPABJISATH OMIMOKM, BO3HUKAOIIMe TIpU Tepejjaue JaHHBIX.
Paccrossie Xsvmmvubra. KopwpoBanwe ¢ rmoBTOopeHHeM 0OutoB. Kombl
X3MMMUHra.

Cucrembl. KoMmoHeHTBI cucTeMbl U MX B3auMmogelcTBrhe. CHCTeMHBIN
3¢ dekT. YrpaieHre Kak HHGOPMaI[HOHHBIN rporiecc. OOpaTHasi CBSI3b.

Mopenu u mogenvpoBanue. Llens mopenvposanus. CoOOTBeTCTBUE MOJ N
MoJenupyeMoMy — OOBEeKTy  WIM  Tpoleccy, Lead  MOZeTUPOBaHUSI.
dopmanu3anys MpUKIaJAHbIX 3a/au.

[lpencraBneHye pe3ysibTaTOB MOJE/NUPOBaHUS B BUZe, YIOOHOM [Is
BOCIIpUAITUSL 4YesloBeKOM. ['paduueckoe mnpejcTaBieHMe [JaHHBIX (CXeMBI,
TabMLIbI, TpaduKN).

I'padbl. OcHoBHble TIOHATHSA. Buabl rpagos. Onucanve rpagoB C
IIOMOLLF0 MaTpUL] CMEeKHOCTH, BEeCOBbIX MaTpHll, CIIMCKOB CMEeKHOCTHU.
Pemienve anropuTMHuYecKMx —3aZiad, CBSA3aHHBIX C aHaauM3oM rpagos
(mocTpoeHre ONTHMA/ILHOTO MYyTH MeXKJy BepIIMHaMHM Tpada, orpezeseHue
KOJIMYeCTBa PpAa3/UYHbIX MyTed MeXJy BepIIMHAMH OpPHUEHTHPOBAHHOIO
alMK/IN4ecKoro rpaga).

HepeBbsi. BuHapHoe fepeBo. [lepeBbst moucka. Criocobsl 06xoza Jepesa.
[IpencraBneHve apu@mMeTHueCKUX BbIpaKeHUMM B BHJe JepeBa. [IMCKpeTHbIe
UTPBI JIBYX UTPOKOB C TojHOM unHpopMarmeil. [ToctpoeHre nepeBa mepebopa
BapUaHTOB, OMMCaHWe CTPaTeruyl Urpbl B TabMMuHOUW (Gopme. BLMrphIlIHbIE U
TIPOUTPBILIHEIE TTO3ULMN. BEIMTPEILIHBIE CTPATerUu.

CpejcTBa WCKYCCTBEHHOr0 UHTesulekTa. CepBUCHI MAlIMHHOTO MepeBoza
Y pacrio3HaBaHUsl yCTHOM peud. KorHuTuBHBIE cepBUCHl. VgeHTU(UKaLusa U



MOUCK u300pakeHU, pacro3HaBaHue Jwll. CaMooOyuaromyecsi CHUCTEeMBI.
VIcKyCCTBeHHBIV MHTE/IIEKT B KOMITBIOTEPHBIX Urpax. Vcrmosib30BaHUe MeTO/I0B
HCKYCCTBEHHOTO WHTe//IeKTa B oOyuarommx cucremax. Vcriosib3oBaHUe
METOZIOB WCKYCCTBEHHOTO HWHTe/IeKTa B poOOTOTexHUKe. VIHTepHeT Belljeil.
[TepcnieKTHBBI  pa3sBUTHS  KOMITBIOTEDHBIX  HWHTE/JIEKTYyalbHBIX  CUCTEM.
HelipoHHsble ceTw.

ANropuT™MBI 4 NPOrpaMMHPOBaHUe

dopmanusauys TMOHATUS  aqroputMa. MammvHa TeropuHra  Kak
yHUBepCa/bHas MoJie/lb Bbiunc/ieHnu. Tesnc Yépua—TbropuHra.

OLleHKa C/I0)KHOCTU BBIUMC/IeHUA. Bpemsi paboThl U 00BEM UCTIONb3yeMoi
namMsaTh, WX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OleHka
ACUMITTOTUYECKOW CJIOXKHOCTU aJIFOPUTMOB. AJITOPUTMBI  TTOJIMHOMHA/TbHOU
cyio)kHOCTH. [lepeGopHble anropuTmbl. IIpyUMepbl pa3/MUHBIX aJTOPUTMOB
pelleHns OJHOU 3a/1aur, KOTOPbIe UMEIOT Pa3/IMYHYI0 CJIOKHOCTb.

[Tonck MpOCTBIX YKCes B 3aJjaHHOM [Maria3oHe C MOMOLLBI0 aJrOpyUTMa
«penieTo JpaTocdeHar.

MHoropaspsHble Lje/ble Y1cia, 3alaui JJIMHHOK apU(pMeTHKH.

CnoBapu (accouyaTUBHbIE MAaCCUBBI, OTOOpaXkeHUst). X3II-TabMLIbI.
[TocTpoenue angaBUTHO-UaCTOTHOTO CJIOBApS /IS 3aJaHHOIO TEeKCTa.

Crekn. AHanv3 NpaBWIBHOCTM CKOOOUHOIO BbIpakeHWs. BrerunciieHve
apu(pMeTUUYEeCKOr0 BbIPa’KeHHS], 3alTMCaHHOTO B TTOCTPUKCHOM (hopMe.

Ouepegu. Vicnosib30BaHue ouepesy J/1s1 BDEMEHHOIO XpaHeHUs JJaHHbIX.

Anroputmel Ha rpadax. [locTpoeHre MMHMMa/JBHOIO OCTOBHOTO JepeBa
B3BELLIEHHOI0 CBSI3HOTO HEOPUEHTHPOBAHHOrO rpaga. KommuecTBo pasmmyHbIX
MyTel MeXJAy BeplIIMHAMM OPWUEHTHMPOBAHHOIO alWK/IWYecKoro rpada.
Anroputm /leHlKCTpBI.

HepeBbsi. Peanuzanys [epeBa C TOMOILIBIO CCBUIOYHBIX CTPYKTYP.
NBovuHble (OuHapHble) fepeBbs. [locTpoeHue [JepeBa /s 3alaHHOTO
apr(MeTHUeCKoro BbIpaKeHHsl. PeKkypcuBHble anropuTMbl 00Xxofa JepeBa.
Wcnonb3oBaHue cTeKa U ouepeau /st 00xo/ia epeBa.

uHamyyeckoe TIpOrpaMMHMpPOBaHME KaK MeTOJ, peLleHust 3a7ad C
COXpaHeHWeM TPOMEXXYTOUHBIX Pe3y/bTaToB. 3a/jlauM, pellaeMble C MOMOLIbIO
JIMHaMHAYeCKOro MpOrpaMMHMPOBaHHWs: BbIYMC/IEHWE DEeKYPCHUBHBIX (YHKLMMH,
MOZICUET KO/IMYeCTBa BAPUAHTOB, 3a/lauM ONTUMU3aL1H.

[MToHsitTne 06 00BHEKTHO-OPUEHTUPOBAHHOM TMPOrpaMMUPOBAHUN. OOBEKTHI
u kiaccel. CpoiicTBa U MeToAbl 00BeKTOB. OOBEKTHO-OpHEHTUPOBAHHBIN
aHamm3. Pa3paboTka mporpaMM Ha OCHOBe OOBEKTHO-OPHEHTHPOBAHHOTO
nozaxopa. Hkancyisuys, Hacae0BaHUe, MOIMMOP(U3M.

Cpegpl ObicTpoii pa3pabotku mporpamm. [lpoektupoBaHue uHTepdetica
rnosib3oBaTens. Vcrnosib30BaHWe TOTOBBIX —YMpaB/seMbIX 3/IEMEHTOB ISl
MOCTpPOeHus1 uHTepdelica.

O630p g3bIKOB  MporpaMMupoBaHus. [loHsiTMe O  MapagurMax
MpOrpaMMUPOBaHMS.

MNudopmaniuoHHbIe TEXHOJIOTUU

OTanbl KOMITbIOTEPHO-MaTeMaTUYeCKOro MOZe/MPOBaHUs: ITOCTaHOBKa
3afaun, pa3paboTka MoJend, TeCTUpPOBaHWe MOJEeIN, KOMITbIOTePHBIM
5KCIIEPUMEHT, aHa/Iu3 pPe3yJIbTaTOB MO/Ie/IMPOBaHMS.

HvckpeTusanys TNpU MareMaTUYeCKOM MOJe/TMPOBAaHUM HeTpepbIBHBIX
nporieccoB. Mo/ieiipoBaHue JBWKeHUs. MojenvpoBaHue OHOIOTMUeCKUX
cucteM. MaremaTuueckue MoOJe/Id B SKOHOMHUKe. BpruncivTenbHbIe
5KCIIEPUMEHTHI C MOZEe/ISIMHU.



O6paboTka pe3y/nbTaToOB KCriepuMeHTa. MeTo/ HAaUMEeHBIIUX KBa/IPaToB.
OlLleHKa YHC/IOBBIX T[apaMeTPOB MO/Ie/TUPYeMbIX OOBEKTOB U TPOL[ECCOB.
BoccTaHoBeHUe 3aBUCMMOCTeH M0 pe3yJ/ibTaTaM SKCIepuMeHTa.

BeposatHocTHBIe Mogenu. Metoabl  MonTe-Kapso.  MMuTanmoHHOe
MojeipoBaHue. CHCTeMbI MacCOBOTO 00C/Ty>KUBaHUSI.

TabsmuHble (pensMOHHBbIE) 0a3bl JaHHBIX. Tabmuila — TpejCcTaB/IeHHe
cBefleHHi 00 OHOTUITHBIX 0O0bekTax. [Tose, 3amuck. Kimtou Tabmuiibl. Pabora c
roToBOM 0a30i AaHHBLIX. 3arofHeHWe 0a3bl JaHHBIX. [TOMCK, COPTUpPOBKA M
(buIbTparys JaHHBIX. 3arpOChl Ha BLIOOPKY /IaHHBIX. 3arpOCHI C TTapaMeTpaMH.
BbrunciisieMble 10JIsI B 3aITpoCax.

MHororabmudble 0a3bl JaHHBIX. TWIBI CBs3eM MeXAy Tab/vIjaMu.
BHemmamni Kmrou. llesocTHOCTh 6a3bl JaHHBIX. 3arpochl K MHOTOTAOIMYHBIM
0a3am JaHHBIX.

WuTepHeT-nipuno)keHus. TToHSTHe O CepBepHOM U KJ/IMEHTCKOW YacTsx
caiita. TexHO/OTUSI «K/IMEHT — CepBep», €€ JOCTOMHCTBA W HeJOCTAaTKH.
OcHoBbl si3bika HTML u kackagubix Tabmuiy ctuneir (CSS). CueHapuu Ha
s3bIKe JavaScript. @opmbl Ha BeO-CTpaHUIIe.

Pa3melrjeHre BeO-calTOB. Y cjlyra XOCTHHTA. 3arpy3ka (aiiyioB Ha CailT.

BBoj, 1300pa>keHHi C UCTIONb30BaHUEM Pa3/IMUHbBIX I[U(MPOBLIX YCTPONUCTB
(umdpoBbIX (PoTOaNmapaToB ¥ MUKPOCKOTIOB, BU/le0OKaMep, CKaHEePOB U IPYTUX
ycrpoiicts).  I'padmueckuii  pegakrop.  Paspemenne.  Kagpuposarwue.
VcripaBneHue mepcrnekTyBbl. ['MicTorpaMma. Koppekiusi ypoBHeid, KOppeKIis
Beta. OObecijBeunBaHWe IBETHBIX u300pakeHui. Perymb. Pabora
obsactaMu. OUTLTPHIL.

MHoroc/ioiiHble n300paxenusi. TekcToBeie ciou. Macka ciosi. Kananbl.
CoxpaHeHUWe BbiZiesieHHON o0mactu. [loAroToBKa W/UTIOCTpaLuil st Beb-
CAaUTOB. AHUMHPOBaHHbBIE H300pakeHMs.

BekTopHass rpaduka. IlpumutuBbl. V3meHeHUe TMOpsika 37€MEHTOB.
BripaBHUBaHuUe, pacripesiesienye. I'pynnupoBka. Kpusbie. @opmaThbl BEKTOPHbIX
pUCYHKOB.  Mcronb3oBaHWe  KOHTYpOB.  BekTopu3aliisi ~ paCTPOBBIX
1300pa’keHui.

[TpuHIMIBI TIOCTPOEHUsI W pelaKTUPOBaHUSI TPEXMEPHBbIX MOJesei.
CetouHble Mofenu. Marepuanbl. MojenvpoBaHue HCTOUHUKOB OCBELeHMUS.
Kamepnbl. ApgutrBHble TexHooruM (3D-ripuHTepsbl). TIoHSITHE O BUPTyanbHOU
peasibHOCTHU U 0TI0JIHEHHOW PealbHOCTH.



I[INTAHUPYEMBIE PE3YJIBTATBI OQCBOEHUA ITPOI'PAMMEI 110
NHO®OPMATUKE  (YIVIYBJIEHHBIM YPOBEHB) HA  YPOBHE
CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJ/IBTATDBI

JINYHOCTHBIE  pe3y/bTaThl OTPA)KAalOT TOTOBHOCTH U  CIIOCOOHOCTH
00yuJarIUXCsl PYKOBOJCTBOBAaThCS CHOPMUPOBAHHON BHYTPeHHeM Mo3uLiueit
JIMUHOCTH, CUCTEMOM I1|eHHOCTHBIX OpHUeHTalWi, MO3UTUBHBIX BHYTPEHHUX
yOexx/ieHuil, COOTBETCTBYIOL[UX TPAAWUL[MOHHBIM LIEHHOCTSIM POCCHUHCKOTO
00111eCTBa, pacivpeHe KU3HEHHOTO OTbITa U OTIbITA JesITe/TlbHOCTU B TIpoLiecce
peanu3alid CpeJCTBaMU yueOHOTO TipeAMeTa OCHOBHBIX HaripaBJieHUN
BOCIIUTATe/TbHOU J1esITe/IbHOCTH.

B pe3ynbraTe u3yuyeHuss MHPOPMATHKA Ha YPOBHE CpelHEro O0O0I[ero
obpazoBanusi y oOyuatoijerocs OyayT  copMuUpoBaHBI — CrieflyroIIve
JTMUHOCTHBIE pe3y/bTaThl:

1) rpa)XAaHCKOro BOCIIUTAHMSA:

OCO3HaHHEe CBOWX KOHCTUTYLIMOHHBIX TIpaB W 00s13aHHOCTEH, yBa)kKeHue
3aKOHa W  TIpaBOMOpsiiKa, COO/IO/leHe  OCHOBOIIOJIATAIOIINX  HOPM
MH(POPMALIMOHHOTO MpaBa U MHPOPMAaLIMOHHOM 6e30MacHOCTH;

TOTOBHOCTb TIPDOTHMBOCTOSITh M/I€O0JIOTMUMA 3KCTPeMHM3Ma, HalMOHa/IW3Ma,
KceHopoOUM, AMCKPUMHUHALIMK TI0 COLMAJIBHBIM, PeUTHO3HBIM, pacoBbIM,
Hal[MOHA/IbHBIM NTPU3HAaKaM B BUPTya/bHOM TIPOCTPAHCTBE;

2) NIaTPUOTHUUYECKOr0 BOCTIMTAHUA:

L[EHHOCTHOEe OTHOLIeHWe K HCTOPUYeCKOMY Hac/e[uto, AOCTW)KEeHHUSIM
Poccun B Hayke, MCKyCCTBe, TEeXHOJOTUSX, TIOHMMaHWe 3HayeHUs
WH(POPMATHUKU KaK HayKU B KU3HU COBPEMEHHOT0 00I1IeCTBa;

3) NyXOBHO-HPAaBCTBEHHOT0 BOCIIMTAHUA:

Cc(pOpMUPOBAaHHOCTb HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO MTOBe/IeHMUS;

CMOCOOHOCTH OL|eHMBATh CUTYAL[UI0 W MPUHUMATh OCO3HAHHbIE pelleHwUs,
OPUEHTUPYSICb Ha MOpa/IbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM UMCJie B
cety MHTepHerT;

4) 3cTeTHUeCcKoro BOCIHUTAHUA:

3CTeTUYEeCKOe OTHOLeHHWe K MHPY, BK/IKOYas SCTETUKY HAyuyHOTro U
TeXHUUYECKOT0 TBOPUECTBa;

CMIOCOOHOCTh BOCTIPUHUMATL pa3/iyHble BU/bI UCKYCCTBA, B TOM UYHCTIe
OCHOBAHHOT'0 Ha UCMO/1b30BaHUM UH(OPMALIMOHHBIX TEXHOJIOTHH;

5) ¢pu3nueckKoro BOCIUTAHUA:

copMUpOBaHHOCTL  370poBOro ¥ Ge3omacHoro obpasa  ’KU3HH,
OTBETCTBEHHOT'O OTHOIIEHHWsS K CBOEMYy 3/0POBbIO, B TOM UMC/ie 3a CUET
cobmoieHus TpeOOBaHMM 6e3ormacHoi 9KCTUTyaTaluu CpeJCcTB
VMH(GOPMaLMOHHBIX 1 KOMMYHUKALIMOHHBIX TEXHOJIOTHH;

6) TPyAOBOro BOCIIUTAHUSA:

TOTOBHOCTb K aKTHUBHOW [JesiTe/IbHOCTU TeXHOJOTMUeCKOM U COLMaIbHOU
HarpaB/IeHHOCTH, CIIOCOOHOCTH VHULIMMPOBATh, TIJIAHUPOBATh u
CaMOCTOSITE/TbHO BBITIOJIHATh TaKYHO [1eTeTbHOCTh;

vHTepeC K cdepaM TpodecCUOHaTbHOW JesTeTbHOCTH, CBSI3aHHBIM C
MH(GOPMaTHKOM, TTPOrpaMMUpPOBaHMEM U UH(POPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBaHHbIMHU Ha JOCTW)KEHUSIX HayKU MH(OPMAaTUKUA U HayYHO-TEXHUUYEeCKOTro
rporpecca, yMeHHe COBepIlaTh OCO3HaHHBIA BLIOOp Oyayliei mpodeccru U
peanu30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TJIaHbI;



TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHWIO W CamMo00Opa30BaHHUIO Ha
TIPOTSDKEHUU BCeM »KU3HY;

7) 3K0JIOTHYECKOT0 BOCTIUTAHUSA:

OCO3HaHHe 17100a7bHOrO XapakTepa 9KOMOrMUeCKUX TIPOO/IEM U MyTel uX
pellieHUs, B TOM UHCAe C YYETOM BO3MOXKHOCTell WH(OpPMalOHHO-
KOMMYHHUKAIJUOHHBIX TeXHOJIOTHM;

8) HeHHOCTH HAyYHOr'0 MO3HAHMS:

cchOpMUPOBAHHOCTHL MUPOBO33DEHUSs], COOTBETCTBYIOII[ETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HayKW, AOCTHXKEHUSIM HayUHO-TEXHUUYECKOTo Mporpecca u
OOIleCTBEHHOM TIPAaKTUKHW, 3a CYET I[IOHWUMaHWS poOd HHMOPMALIMOHHBIX
pecypcoB, WH(MOOPMAaIIMOHHBIX TPOL[eCCOB Y HMH(OPMAaI[MOHHBIX TeXHOJIOTHUN B
yC/IOBUSIX 1[M(POBOM TpaHChoOpMal[ui MHOTUX cdep >KU3HU COBPEMEHHOI0
00I11eCTBa;

OCO3HaHUe 11eHHOCTH Hay4yHOU JiesiTe/lbHOCTHA, TOTOBHOCTh OCYIIeCTB/ISTh
TIPOEKTHYIO U MCCJIe/OBaTeTbCKYIO JesiTelTbHOCTb UHIUBU/IyalbHO U B TPYIIIIe.

B mipotiecce foCTXeHUsT TMUHOCTHBIX Pe3y/IbTaTOB OCBOEHUS TIPOrPaMMbI
no WHPOpPMATHKe Yy OOyYaromuxcs COBEPIIEHCTBYETCS SMOIMOHATBHBIN
VHTeJJIeKT, Tpe/rio/iaratoiui chopMUpOBaHHOCTD:

CaMOPETy/IMPOBAHKS, BK/IFOUAIOLET0 CAMOKOHTPO/Ib, yMEeHHe MPUHMMATh
OTBETCTBEHHOCTb 3a CBOE TIOBe/leHWe, CIIOCOOHOCTb aJanTHPOBaThCs K
IMOL[MOHA/ILHBIM HM3MEHEHWSIM W TIPOSIBISTh THUOKOCThb, OBITb OTKPBITHIM
HOBOMY;

BHYTPeHHell MOTHBallUY, BK/IIOUAIOIlel cTpemiieHre K AOCTHKeHUIO 11e/u
U ycrexy, OTUMU3M, UHUI[MaTUBHOCTb, YMeHUEe 1elCTBOBaTh, UCXO/S U3 CBOUX
BO3MOXKHOCTEW;

SMIIATHH, BK/IIOYAIOIIEH CrOCOOHOCTh IMOHMMATh  SMOLIMOHAIBHOE
COCTOSIHMEe [pPYTUX, YUWUTbIBaTb €ro TMpH OCYI[eCTBAeHUH KOMMYHUKALUHU,
CrIoCOOGHOCTh K COUYBCTBUIO U COTIEPEKUBAHUIO;

COLMaTbHBIX ~ HABBIKOB, BK/IIOUAIOIIUX CIOCOOHOCTH  BBICTpaWBaTh
OTHOILIEHUSI C IPYTUMH JTFObMH, 3a00TUTHCS, TIPOSIBIISITH UHTEPEC U pa3pelaThb
KOH(JIMKTBI.

METAIIPEAMETHBIE PE3YJ/IbTATHI

B pe3ynbTaTe u3yuyeHuss WHPOPMATHKA Ha YPOBHE CpeJHEro O0O0IIero
obpazoBanuss y oOyuatoijerocsi OyayT chopMUpoBaHBI MeTarpeiMeTHbIE
pe3y/bTaThl, OTPa)KEHHbIE B YHUBEPCAbHbIX YUEOHBIX JEMCTBUAX, a UMEHHO —
M03HaBaTe/IbHbIe YHUBEpCajbHble YyueOHble [1eHCTBUS, KOMMYHHMKATHBHBIE
YHUBEpCa/ibHbIe yueOHbIe NeMCTBUS, pery/sTHBHbIE YHUBEpCa/lIbHbIe yueOHbIe
JIeMCTBYS, COBMECTHas JeATeTbHOCTb.

ITo3HaBaTe/bHBbIE YHUBEPCA/IbHbIE yUeOHbIe el CTBUS

1) 0a3oBbIe JIOrHUECKHE JeHCTBHUS:

CaMOCTOSITe/ILHO (D OpMyJ/IMpOBaTh M aKTya/JlM3upoBaTh Tpobiemy,
paccMaTpuBaTh €é BCeCTOPOHHE;

yCTaHaB/IMBaTh CYI[eCTBEHHBIA MPHU3HAK WM OCHOBAHWS [Is1 CPaBHEHUS,
K/1accubHUKaliy U 0000ITIeHNs;

OTIpe/ie/IiTh LIeJIU [esATebHOCTH, 3a/laBaTh TlapaMeTpPhl U KPUTEPUHM HX
JOCTYDKEHMS;

BLISIB/IITH  3aKOHOMEPHOCTH U TIPOTHBOPEUMS B pacCMaTPHUBaeMbIX
SBJIEHUSX;



pa3pabaThIBaTh TUIaH pelieHyst Mpob/ieMbl C YUETOM aHa/IM3a UMEROIIUXCS
MaTepHa/bHbIX U HeEMaTepHa/bHbIX PECYPCOB;

BHOCUTh KODPEKTHBbI B [IeAT€/IbHOCTb, OLIeHUBAaTh COOTBETCTBUE
pe3y/IbTaToB LieJisiM, OLIeHUBaTh PUCKU TOC/Ie/ICTBUN [esITe/TbHOCTH;

KOODJAWHUPOBaTh U BBIMOMHATH pPaboTy B  YCIOBUSX peasnbHOTO,
BUPTYabHOT'0 1 KOMOMHUPOBAHHOTO B3aUMOZEMCTBYSI;

pa3BHBaTh KpeaTUBHOE MBIILIJIEHHE TIPU PelieHNH XXKU3HEeHHBIX MTpo0ieM.

2) 0a3zoBbIe HCC/IEA0BATETbCKHE IeHCTBHSA:

B/lafieTb ~ HaBbIKaMU  yueOHO-MCCeloBaTeNbCKOM W TPOEKTHOMU
JesiITeIbHOCTH,  HaBbIKaMH  paspellieHdss  Tpo0JsieM,  CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITE/IbHOMY TIOMCKY MEeTO/OB pelleHUs] MPAaKTAYeCKUX
3a/lau, IPUMEHEHUIO Pa3/IMuHbIX METOJ0B MO3HAHUS;

OCYILL[eCTB/ISITh Pa3/MUHble BUJbI [1eITeJbHOCTU MO0 MOJyYeHUI0 HOBOTO
3HaHUs, er0 WHTEPIpeTaIuH, TTpeoOpa30BaHUI0 U NPUMEHEHHUIO B Pa3/InUHbIX
yueOHBIX CUTyalMsiX, B TOM UMC/ie TP CO3/IaHUM yueOHBIX U COLIMATbHBIX
TPOEKTOB;

dbopmMupOBaTh  Hay4HbIM  THWUIl  MBIIUIEHUS, B/I3JleTb  HAay4YHOU
TePMUHOJ/IOTHEN, K/TFOUeBbIMU MOHSITUSIMU U METOIAMU;

CTaBUTb W (OpMYIHUpOBaTh COOCTBEeHHBIE 3aZlaud B 00pa30BaTebHOMN
JlesITeJIbHOCTU U )KU3HEHHBIX CUTYaLUsIX;

BBISIB/ISITh TIPUUMHHO-CJIe[ICTBEHHbIE CBSI3W W aKTya/U3UpOBaTh 3azauy,
BbIJIBUTaTh TUIIOTE3y eé pellleHus], HaXO[UTh apryMeHThI [Jis Jj0Ka3aTe/bCTBa
CBOMX YTBEPXX/eHWUM, 3a/laBaTh MTapaMeTphbl U KPUTEPUH PelleHus;

aHa/IM3UpOBaTh TIOJTyUeHHble B XOJleé pelleHus 3aJayd pe3y/bTarhl,
KPDUTUYECKH OLIeHUBaTb WX [JOCTOBEPHOCThb, TMPOTHO3UPOBAaTh WU3MEHEeHUe B
HOBBIX YCJIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OL[eHUBaTh IPHOOPETEHHBIH OIIBIT;

OCYIIIeCTB/ISATh Iie/IeHallpaB/IeHHbIA TTOMCK TIepeHoca CPeZiCTB M CITOCOOOB
JIeCTBUS B MPO(eCCUOHANTBHYIO CPeAy;

yMeTb MepeHOCHThb 3HaHWs B MMO3HABaTebHYIO U MPAKTUUYECKYI0 00/1acTh
JKA3HEesITe/IbHOCTH;

yMeTb UHTeTPHUPOBATh 3HAaHUS U3 PA3HBIX MPeAMETHBIX 00/1acTel;

BbIJIBUTAaTh HOBBIE U/IeH, TIpe/jlaraTb OPUrMHA/IbHbIE TTOAX0/bI U PelleHus],
CTaBUTH MPOOIEMBI M 3a/IaUM, JIOMYCKAIOII[1e a/lbTePHATUBHBIE PeIlleHMHs.

3) pabora c uHdopmanuei:

B/Ia/leTb HaBbIKAMU [IOJydYeHUs] WH(POPMAlMd U3 KWCTOYHHUKOB pa3HbIX
TUIOB, CaMOCTOSIT€/IbHO OCYILEeCTB/SITh TIOUCK, aHa/lv3, CUCTeMaTH3al[di0 U
HMHTepIIpeTaluio MH(POPMaLMKU pa3TMUHbIX BUA0B U (DOPM Mpe/ICTaBIeHUSs;

co3JjaBaThb TEKCTbl B pa3/MuHbIXx (opMarax C Y4YETOM Ha3HaAuYeHHUs
vHboOpMallid W 1[eIeBOM  ayJUTOPHH, BBIOHMpas ONTHMalbHYIO (opMy
rpe/iCTaB/IeHUs] U BU3ya/IU3alliy;

OLIeHUBAaTh JOCTOBEPHOCTD, JIETUTUMHOCTh MH(OPMALIUK, €€ COOTBETCTBUE
MPaBOBbIM U MOPAJ/IbHO-3TUYECKUM HOpMaw;

WCIO/Ib30BaTh  CpeACTBa WH(GOPMALMOHHBIX W KOMMYHMKAlIMOHHBIX
TeXHOJIOTMA B pellleHWd  KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3alMOHHBIX 33/layu C coO/MoeHreM TpeOOBaHH 3PTOHOMUKH, TEXHUKH
6e301aCHOCTH, TUTHEHBI, pecypcocOepesKeHus], MPaBOBBIX U 3THUECKUX HOPM,
HOpM HHGMOPMaI[MOHHOM 6e301acHOCTH;

B/a/leTb ~ HAaBbIKAMM  pACO3HaBaHUsI W 3alluThl  UHGOPMAaLUU,
“HGbOpPMaI[OHHOM 6e3011aCHOCTH JTMUHOCTH.



KOMMyHI/IKaTI/IBHI)Ie YHUBepCA/IbHbIE y‘-lEﬁHbIe }Z[EI‘/’ICTBI/IH

1) oGmieHue:

OCYI[eCTB/ISITh KOMMYHUKALIMK BO BCeX chepax KU3HWY;

pacrio3HaBaTb HeBepOasibHbIE CpeJCTBAa OOIIEHUS, TIOHMMaTh 3HaueHUe
COIMA/IbHBIX 3HAKOB, Pacli03HABaTh MPEANOCHUIKA KOH(IMKTHBIX CHUTYalMid U
CMSATYaTh KOH(JTUKTHI;

BM/IeTh Pa3/IMUHBIMU  criocobamu  OOIIeHHsT U B3aUMOJeNCTBUS,
apryMeHTUPOBAHHO BECTH /IUAJIOT, YMETh CMSATUaTh KOH(DIMKTHBIE CUTYaIUH;

Pa3BEPHYTO U JIOTUUHO U3/laraTh CBOIO TOUKY 3PeHHsl C MCIO/b30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas /|eATe/TbHOCTD:

NMOHUMATh W WCIO/b30BaTh  TIPEUMYIIECTBA  KOMaHJHOH |
WH/IUBU/Tya/TbHOU PabOThI;

BbIOMpAaTh TEMATUKy W METO[bl COBMECTHBIX [IEMCTBUM C YUETOM OOIIMX
WHTEpPEeCOB ¥ BO3MOXKHOCTeH KaXk/[0ro ujieHa KOJIIeKTHBa;

NPUHUMATh 1[eTd  COBMECTHOW [IeSITe/IbHOCTH, OpraHW30BbIBaTh U
KOOP/IMHUPOBaTh JIEMCTBUS TI0 UX JOCTWKEHUIO: COCTaB/ISTh TJIaH AeWCTBUM,
pacripe/ie/iiTh PO C YYETOM MHEHHN YYaCTHUKOB, 0OCY>K[aTh pe3y/bTaThl
COBMECTHOM paboThi;

OL|eHMBATb KaueCTBO CBOEro BK/aJla M KaX/Oro y4aCTHUKa KOMaH[bl B
00111l pe3ysbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

npe/ijlaraTb HOBBIE TIPOEKTHI, OIIEHWBATh WJEU C TIO3WLMU HOBU3HBI,
OPUTMHAILHOCTH, TIPaKTHUECKOH 3HAUMMOCTH;

OCYIL[ECTB/ISITh TIO3UTUBHOE CTpaTeruuyeckoe TOBe/leHe B pa3/IMUHbBIX
CUTYAI[UsIX, TIPOSIB/IATH TBOPUECTBO U BOOOpa)keHHe, ObITh MHUI[MATUBHBIM.

PEI"YJIHTI/IBHI)IE YHuBepCad/ibHbIE y‘—leﬁHbIe /:[EﬁCTBPIH

1) camoopraHu3anus:

CaAMOCTOSITeJTbHO ~ OCYILIECTB/SITh ~ TO03HABaTe/JbHYI  [1eATelbHOCTb,
BBISIBJIATH TIPO0OJIEMBI, CTaBUTb U (OPMyIMpPOBaTh COOCTBEHHbIe 3aflauvl B
oOpa3oBaTe/IbHOM /IeATeTbHOCTH U )KU3HEHHBIX CUTYaL[UsIX;

CAMOCTOSITE/IbHO COCTaB/IATh TUIAH peIleHus TMpoOseMbl €  YUYETOM
UMEIOIINXCS PeCypCoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPeATIOUTeHH;

[laBaTh OLIEHKY HOBBIM CUTYaL[UsIM;

pacivpsiTh ~ paMKU  yueOHOTO TipefMeTa Ha OCHOBE  JIMUHBIX
NpeArnoYTeHNH;

JefiaTh ~ OCO3HaHHBIM  BbIOOpD,  aprymMeHTUpOBaTh  ero,  Opartb
OTBETCTBEHHOCTbH 3a pellleHue;

OL|eHUBATb NTPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (DOPMHUPOBAHUIO U TIPOSIBJIEHUIO IIMPOKOUW 3pYAULIMU B
pa3HbIX 00/1aCTSIX 3HAHWM, TIOCTOSIHHO TIOBBIIIATh CBOW OOpa3oBaTebHBIN U
KYJIbTYDHBIN YPOBEHb.

2) CaMOKOHTPO/JIb:

JlaBaTh OLIEHKY HOBBIM CUTYaL[1siM, BHOCUTb KOPPEKTUBHI B eSTe/TbHOCTD,
OLIeHMBAaTb COOTBETCTBUE Pe3y/bTaTOB LIeJIsIM;

B/afleTb HaBblKAMU  TI03HABaTe/JbHOM peQuieKCMM KakK O0CO3HaHUS
COBepIllaeMbIX JEeMCTBUM U MBICJIUTEIbHBIX TPOLIECCOB, MX pPe3yJbTaTOB U
OCHOBAHHH, UCIO/Ib30BaTh MPUEMBI pedieKCUU /IJIsi OLIeHKU CUTYalliu, BbIbopa
BEPHOT0O pellleHus];



OLleHMBaTb PUCKA M CBOEBPEMEHHO [PUHMMATh pelleHusi M0 UX
CHWKEHMIO;

MPUHUMaTb MOTHUBBI U apryMeHThbl [DYIMX TMpPU aHaau3e pe3yJ/bTaToB
JlesITe/TbHOCTH.

3) npuHATHSA Ceds U [Pyrux:

TIPUHUMATD Cebsl, TTOHUMasi CBOM HeJJOCTaTKU U JOCTOWHCTBA;

MPUHUMaTb MOTHUBBI U apryMeHThbl [DYIMX TMpPU aHaau3e pe3yJ/bTaToB
JlesITeNTbHOCTY;

TIpU3HaBaTh CBOE MPaBO U TIPaBO JIPYTUX Ha OLINOKY;

pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MUP C TIO3ULIUU IPYTOT0 UeoBekKa.

INPEAMETHBIE PE3YJ/IBTATHI

B mporjecce u3ydeHust Kypca WHGOpPMaTHKU yriybaéHHOTO ypoBHS 6 10
Kaacce of0yvaromyMucs OyayT [AOCTUTHYTBI —CJIeAyIOIUe TIpeJMeTHbIe
pe3y/bTarhl:

BJ/IaJleHUe TIpeJCTaB/JeHUsIMA O POJIM MH(OpPMALIMM U CBSI3aHHBIX C Heu
TIPOLIeCCOB B TIPUpOZie, TeXHHWKe U OOINecTBe, TOHATHAMU «WH(pOPMaIus»,
«AH(POPMAI[MOHHBIM  TPOLIECC»,  «CUCTeMa», «KOMIIOHEHTbl  CHUCTEMbI»,
«CUCTeMHBIN 3G PeKT», «MHPOPMalLMOHHAs CUCTEMa», «CUCTeMa yIIpaBJ/IeHUsI»;

B/IaJleHWe MeTOJlaMU TOoMCKa UHGpOpMalud B ceTu KHTepHeT, yMeHUe
KPUTUYECKHU OL[eHUBaTh UH(OPMALUIO, TIOYUeHHYIO U3 ceTU VIHTepHeT;

yMeHWe XapaKTepu3oBaThb Oosblliie JaHHbIE, TIPUBOJUTH IIPUMEpHI
WCTOYHUKOB WX TIOMYUYeHUs] W HalpaB/eHUs WCMOJIb30BaHUs, yMEHUe
KJ1IaCCU(ULIMPOBaTh OCHOBHBIE 3aJjauM aHajau3a [JaHHbIX (MPOrHO3WPOBaHUE,
KlaccuuKaluys, — KaacTepusalysi,  aHaJiu3  OTKJIOHEHWW),  ITOHWMATh
10C/IeZIOBaTeIbHOCTh PeIleHUs] 3ajlau aHaju3a JaHHBIX: COOp TepBUYHBIX
JIAHHBIX, OUMCTKA U OIleHKa KauecTBa [JaHHBIX, BBIOOp W/WIM TIOCTPOEHHE
Mojleniv, TIpeoOpa3oBaHWe [JaHHBIX, BU3ya/lu3allyds [JaHHBIX, WHTePIpeTalfus
pe3y/bTaToB;

MOHMMaHKe OCHOBHBIX MPHHLIMIIOB YCTPOWCTBA M (YHKLMOHUPOBAHHSI
COBPEMEHHBIX CTAa[MOHAPDHBIX W MOOWIBHBIX KOMIIBIOTEPOB, TeHZEeHLIUH
Pa3BUTHSI KOMITbIOTEPHBIX TEXHOJIOTHH;

BJlafleH/e HaBblKaMH PabOThI C OTepaliiOHHBIMUA CUCTeMaMU, OCHOBHBIMU
BUJaMH TpOrpaMMHOr0 obecrieueHust [jisi pelleHdst yueOHBIX 3a/ayu  I10
BbIOpaHHOM CTIeI[a/TA3alil;

Ha/lMuve TIpeJCTaB/IeHUM O KOMIIBIOTEPHBIX CeTSX U WX pOJIU B
COBpEMEHHOM  MHpe, O  0a30BbIX  MPUHI[UIIAX  OpraHW3al[id |
(YHKIIMOHMPOBaHWsI KOMITbIOTEPHBIX CeTel, 00 00X TPUHIUTIAX pa3paboTKU
Y (DYHKI[MOHMPOBAHUSI UHTEPHET-TIPUI0KEeHUM;

MOHMMaHWe yrpo3 HMH(pOPMALMOHHOW 6e30MacHOCTH, WCIIO/Ib30BaHKe
MEeTOZ0OB W CpeJCTB TPOTUBOAEHCTBUSI STUM yrpo3aw, C06mo,quHe Mep
6e3omacHoOCTH, TIpeI0TBpaLLaroIX He3aKOHHOe pacrnpocTpaHeHHUe
TePCOHATBbHBIX JIaHHBIX, COOJIIO/leHHe TpeOOBaHWM TEeXHUKH 0e30MacHOCTH U
TUTHeHbI TIpU paboTe C KOMITbIOTEPAMH U IPYTUMH KOMITOHEHTaMU IIU(GPOBOTO
OKDY’>KeHMsl, TIOHMMaHHe TIpaBOBBIX OCHOB WCIMOJIb30BaHUSI KOMITbIOTEPHBIX
rporpamM, 6a3 JaHHBIX ¥ paboThI B ceTH HTepHET;

MOHMMAaHWe OCHOBHBIX TIPUHLIUIOB [AWUCKPeTU3alid Pa3/MUHbIX BHU/OB
vHbOpMallii, yMeHHWe OMpeZe/iATb HHPOPMAIMOHHBIM O00BEM TEKCTOBBIX,
rparuecKux M 3ByKOBBIX [JaHHBIX TPU 3alaHHBIX MlapamMeTpax AUCKpeTU3aluu,
yMeHUe Ompefie/iiTh CPeJHIO CKOPOCTh I[epe/laud [daHHBbIX, OLIeHUBAaTh



V3MeHeHre BpPeMeHM Iiepeflaud Tpd H3MeHeHHH WHGOpPMaIMOHHOTO 00BhéMa
JTaHHBIX M XapaKTepPUCTHK KaHaJla CBsi3Y;

yMeHHe WUCIO/b30BaTh TPU pelIeHWUd 3a/lau CBOWCTBA MO3WLIMOHHOU
3aMMCy YUCesI, aTOPUTMa MOCTPOEHUS 3alUCH YUC/Ia B MO3ULMOHHOM CUCTEMe
CUMC/IeHUs1 C 3a/laHHbIM OCHOBaHMEM W TIOCTPOEHUS YMUC/Ia MO0 CTPOKe,
coflep)Kalljed 3anucCh 3TOTO UKC/IAa B TO3UIMOHHOM CHUCTEME CUWC/IeHUS C
33/laHHBIM OCHOBaHWEM, yMEeHHEe BBINOJHATh apu(MeTHUeCcKue ornepanuu B
MO3ULIMOHHBIX CUCTeMaX CUMC/IeHHS;

yMeHUe BBITIO/IHATD MTPeo0pa30BaHust JIOTHUECKUX BhIPAYKEHUH, UCTIOJb3YS
3aKOHBI anreOpbl JIOTHUKW, YMeHHWe CTPOWTh JIOTHYeCKOe BbIpakKeHHe B
IA3BIOHKTUBHOU W KOHBIOHKTHBHOM HOPMa/bHBIX (OpMax [0 3aJaHHOU
Tab/Mille WMCTUHHOCTH, MCC/Ie0BaTh 00/1aCTb MCTUHHOCTH BBLICKA3bIBAHMS,
coZlepJKalllero MepeMeHHble, pellaTb HeC/I0)KHbIe JIOTUYeCKUe YpaBHEHUs U
CUCTeMbI YpPaBHEHUM;

MOHMMaHWe 0a30BBbIX aJrOPUTMOB 00OpaOOTKM UYMCIOBOM W TEKCTOBOU
vH(popMaluu (3anuch Urcesl B MO3ULIMOHHOW CUCTEME CUMC/IEHUs, HaX0XKeHHe
BCeX TIPOCTBIX UMCeNT B 3a/laHHOM /[uaria3oHe, oOpaboTKa MHOTOpa3psiHBIX
LIeJIbIX UKCeJ, aHa/Iu3 CHMBOJIBHBIX CTPOK U [IPYTUX), aJTOPUTMOB MOUCKA U
COPTUPOBKH, YMeHHEe OTMpeesiATh CI0KHOCTb H3ydaeMbIX B Kypce 0a30BbIX
anropuTMOB (CyMMUpDOBaHME 3J/IEMEHTOB MacCCHBa, COPTHMPOBKA MacCHUBa,
repeOOpHbIE  aNTOPUTMBI, JBOWUHBIM TIOMCK) W TIPUBOJUTH TPHUMEPHI
HECKOJIbKAX aTOPUTMOB Pa3HOU CJIOXKHOCTH JJ1s1 PellieHUs1 OIHOW 3a/iauy;

BJIa/leHVe YHUBEPCabHbIM SI3bIKOM MPOrPaMMUPOBaHUsI BLICOKOTO YPOBHS
(Python, Java, C++, C#), mpeicTtaBieHdssMA O 0a30BBIX THUITAX JaHHBIX H
CTPYKTypaX [lJaHHbIX, yME€HHEe WCMO0/Ib30BaTb OCHOBHbIE YIpaBJSHOLHE
KOHCTPYKL[MY, YMeHHe OCYLIeCTB/STh aHaju3 TpeJ/0’KeHHOW TMPOrpaMMbl:
oTpefiesIiTh pe3y/ibTaThl pabOThl MPOTpaMMbl TIPH  3aJ]aHHBIX HCXOAHBIX
JJaHHBIX, OMpe/le/iATh, MPU KaKUX WCXOAHBIX [JaHHBIX BO3MOKHO TMOJyUYeHUe
YKa3aHHbIX pe3y/IbTaTOB, BBISB/SATh [JdaHHbIE, KOTOpPble MOTYT MPUBECTH K
oirbke B paboTe mporpaMMmbl, (HOPMYIMPOBaTh MPE/IIOKEHHUS 110 YYUIIIeHHIO
MPOTrPaMMHOT0 KO/a;

yMeHHe CO03[aBaTb CTPYKTypPUPOBaHHbIE TEKCTOBblE [JOKYMEHTbI U
JIeMOHCTpALlUOHHbIe ~ MaTepuajbl C  MCIOJb30BAaHUEM  BO3MOXXHOCTEM
COBpEMEHHBIX MPOTPAMMHBIX CPe/ICTB Y 00/IaUHBIX CEPBUCOB;

yMeHWe  WCII0/Ib30BaTh  37IeKTPOHHBbIE  TaO/WIGI IS aHA/IK3a,
Tipe/iCTaBIeHUst U 00pabOTKM [JaHHBIX (BK/IFOUAsi BBIUKMC/IEHHE CYyMMBbI, CPeJHETO
apumMeTHUeCKOro, HauOOJBIIEr0 ¥ HAWMMEHbIIETO 3HAUeHWH, pelleHue
ypaBHEeHH, BIOOp ONTUMA/IBLHOTO peIleHus, TI0[00p JIMHUW TPeH/a, pelleHre
3a/lau NMPOTHO3UPOBAHUSA).

B mporiecce u3yueHust Kypca UHGOpPMaTHKH yr1ybaéHHOTO ypoBHS 6 11
Kaacce oOydvarOIMMHCS OyAyT [JOCTUTHYTHI —C/IeAYIOI[e TIpeJMeTHbIe
pe3y/bTaThl:

yMeHHe CTPOUTb HepaBHOMEpHbIEe KOZbl, AOIMyCKarollye OAHO3HAauHOe
JeKOIMpoBaHWe coobIeHni (mpedrKCHbIe KOZbl), UCTI0IB30BaTh MTPOCTEUIIIe
KOZIbl, KOTOpbIeé TI03BOJISIIOT OOHApY>XMBaTh W MCTIPABJISATh OIIUOKW TPH
repesiaue JaHHBIX, CTPOUTH KOJ, 06eCrieunBaroIii HauMeHbIIYH0 BO3MOKHYHO
CPeJHIOI0 [I/TMHY COOOIIeH!sI TPU HM3BEeCTHOW uacTOTe CHUMBOJIOB, TIOSICHSITDH
TIPUHLIATIBI paOOTHI TPOCTHIX aITOPUTMOB C’KaTHS IaHHBIX;

yMeHUe pellaTb aJrOpUTMUYECKWe 3aJlaud, CBsi3aHHble C aHaJIU30M
rpadoB (3aaur MOCTPOEHUs] ONTUMATLHOTO TyTH MeXJy BeplIvHamMu rpada,
ornpefieJieHWs] ~ KOJMMYECTBA  pa3/iMUHbIX  MOyTeu  MeXJy  BepIIMHaMHu



OPMEHTHPOBAHHOI'0 Aal[UK/IMUeCKOro rpada), yMeHWe MCII0/Ib30BaTh J€peBbs
MpY aHa/u3e U TIOCTPOEHWH KOJOB U [/ TpeACTaBjeHus apu(MeTUUeCKuX
BbIpa)KEHUH, TPH peIleHnH 3a/jau MMOMCKa W COPTUPOBKM, YMEHHEe CTPOMTH
JIepeBO WIPhbI I0 3aJaHHOMY aJrOpPUTMY, pa3pabaThiBaTh W 0OOCHOBBLIBATH
BBIMIPBIILIHYIO0 CTPATeryio UTPhl;

yMeHHe pa3pabaThiBaTb M peajv30BbIBAaTh B BHE IMporpaMm 0Oa30BbIe
ITOPUTMBI, YMEHHE UCIIO/Ib30BaTh B NPOrPAaMMaXx /IaHHbIE PA3MUHbIX TUIIOB C
yuéTOM OrpaHMUEHHM Ha [JUara30H MX BO3MOXKHBIX 3HAUEHWH, TIPUMEHSITb TIpU
pellieHWH 3a7jau CTPYKTYPbl JaHHBIX (CIMCKH, CJI0Bapy, CTEKH, OUYepeiH,
JIepeBbsi), HCII0/b30BaTh 0a30Bble OMEpaldd CO CTPYKTypaMu JIaHHBIX,
MIPUMEHATh CTAHJAPTHbIE W COOCTBEHHbIE MOANPOrpaMMbl [ 00pabOTKU
YKMC/IOBbIX [JAHHBIX W CHMBOJIbHBIX CTPOK, MCII0/Ib30BaTh TpU pa3paboTke
rporpamMM OHO/IMOTEKH TMOANPOrpamMM, 3HAThb (PYHKI[MOHATbHBIE BO3MOXXHOCTU
WHCTPYMEHTA/IbHBIX CpEeCTB Cpelbl pa3pabOTKH, yMEeHWe HCII0/b30BaTh
CpeACcTBa OT/IAJKM TPOrpaMM B Cpefie  MPOrpaMMHUPOBaHMs, yMeHHe
JIOKYMEHTUPOBATh MPOrPaMMBblI;

yMEeHHe CO3/JaBaThb BeO-CTPaHUILIbI;

B/IaJIeHWe OCHOBHBIMM CBeJIeHMsIMA O 0a3axX [JaHHbIX, HUX CTPYKTYpe,
Cpe/icTBax CO3/laHUsA U PabOThl C HUMH, YMEHHWEe HCIO/b30BaTh TaOIMUHbIE
(pensitiioHHbIe) 06a3bl JAAaHHBIX (COCTAB/IATH 3ampochl B 0a3ax [JaHHBIX,
BBIMO/IHATbL COPTHUPOBKY M TIOWCK 3aliiceld B 6%3e JAHHBIX, HaIlOJIHATh
pa3paboTaHHy0 0a3y JaHHBIX) U CTIPABOUYHbIE CICTEMBI;

yMEHHEe HCIO/Ib30BaTh KOMITbIOTEPHO-MaTeMaTUUeCKUe MOJEIN  IJist
aHa/M3a OOBEKTOB W TIPOLIECCOB: (DOPMY/MPOBaTh 1ielb MO/IeIMPOBAHUS,
BBIMO/IHATL aHA/M3 pe3y/IbTaTOB, TIOJYYEHHBIX B XOJe MO/e/HUPOBaHMS,
OLIeHWBaTh COOTBETCTBHE MO/JIEJTU MOJEIUPYEMOMY OOBEKTY WM TPOLeCCy,
TIPe/JCTaB/ISATh pe3y/bTaThbl MOZIe/TMPOBAHMS B HArIS,[THOM BU/IE;

yMeHHEe OpraHWU30BbIBaTh JIMYHOE HWH(POPMAIL[MOHHOE TMPOCTPAHCTBO C
WCTO/Ib30BaHHUEM Da3/IMUHbIX CPEJCTB IM(PPOBBIX TEXHOJOTWH, IMOHUMaHHe
BO3MOKHOCTEM IM(POBBIX CEPBHCOB T'OCYJAPCTBEHHBIX YC/IYT, LM(POBBIX
oOpa3oBaTe/bHBIX CEPBUCOB;

MOHMMaHWe  OCHOBHBIX TIPUHIMIIOB  pabOThI, BO3MOXKHOCTEH U
OrpaHUYEHUS] TIPUMEHEHUS] TEeXHOJIOTUH MCKYCCTBEHHOTO HWHTE/IeKTa B
pa3/INUHbIX 00/IaCTSAX, HaIMuhe TMPeCTaB/IeHUM O Kpyre pellaeMbIX 3ajau
MaIlIMHHOTO 00yueHus (pacro3HaBaHusl, KIacCUGUKAI[MM U TTPOrHO3UPOBAHMS)
Ha/IMuKe TIpe/iCTaB/AeHnd 00 MCIT0/Ib30BaHUKM MHGMOPMALIMOHHBIX TEXHOJIOTHH B
Pa3/IMUHbIX POQeCCHOHANBHBIX Cdhepax.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJ/TIACC
HaumenoBanue KonnyecTBo uyacos
No OnekTpoHHbIe (UG poBHIe)
pa3jie/ioB U TeM KoHTpo/bHbIE IIpakTHUecKue
n/m Bcero o0pa3oBaTe/bHBIE PeCypChl
MPOrpamMmsbI padoThI paboThI
Pa3pen 1. [fudpoBas rpaMOTHOCTH
KowmrsroTep -
YHUBepcaabHOe
1.1 N 6
yCTPOHCTBO 00paboTKH
JlaHHBIX
12 IIporpammHoe 5
obecrieueHre
1.3 KowmrbroTepHble ceTu 5
14 WHpopmarmoHHas . )
6e30macHOCTb
Wroro no pa3geny 24
Pa3pen 2. TeopeTnueckue 0CHOBbI HH(POPMaTHKH
[IpencraBnenuve
2.1 vH(dopMalu B 19 2
KOMITbIOTEpe
OcHoBHI anre6pbl
2.2 P 14 1 1
JIOTUKHA
K
53 OMIMbIOTepHast ; 1
apudmeTHKa




Wtoro no paspeny 40

Paspen 3. A/IropuT™MBel ¥ IPOrpaMMHpPOBaHUe

BBegenue B
3.1 16 1 0.5
TIporpaMMUpOBaHye
BcrniomorarenbHbie
3.2 8 2
anroOpUTMBbI
3.3 UucneHHble MeTO/bI 5 3
AnropuT™mBl
3.4 006paboTKu 5 1
CUMBOJIBHBIX JAHHBIX
Anro
35 JITOPUTMBI 10 1 35
00paboTKH MacCHUBOB
Ntoro no paspeny 44
Pa3pen 4. UndopMmaniioHHbIE TEXHOIOTHHI
O6paboTka TeKCTO
41 paboTKa TeKCTOBbIX 6 05
JIOKyMEHTOB
4.2 AHanus JaHHbIX 8 1 3
Ntoro no paspeny 14
PesepBHoe Bpems 14
OBLIEE KOJIMYECTBO
136 4 21.5
YACOB I1O ITPOT'PAMME




11 K/TACC

HaunmMmeHnoBaHue

KounuecTBO 4acoB

No OnekTpoHHbIe (G poBbIe)
pa3/ieJioB M TeM KonTpo/sibHbIe IIpakTHyeckue
n/n Bcero oOpa3oBaTe/IbHBIE PeCcypChI
MpPOrpamMmbI paboThI paboTsI
Pa3fen 1. Teopernueckue 0oCHOBbI HHGOpPMaTHKH
Nudopmauys u
1.1 MH(pOPMaLMOHHbIe 10 2.5
TIPOLIECCHI
1.2 MogenvpoBaHue 8 2
Ntoro no paspeny 18
Pa3pen 2. AAropuTMbl M NporpaMMHpoOBaHue
21 OneMeHTbl TeOpUuu " )
aJIrOPUTMOB
AJITOPUTMBI U
2.2 P 28 10
CTPYKTYPHbI JAHHBIX
OcHOBBI 06BEKTHO-
2.3 OPUEHTHUPOBAaHHOI'O 16 4.5
NIpOrpaMMHPOBaHUs
Wroro no paszgeny 50
Pa3fen 3. UndopmanioHHbIe TeXHO/I0TUH
KowmribroTepHo-
3.1 MaTeMaTHyeckoe 8 2

MOJe/IMpOBaHKUE




3.2 Ba3sbl gJaHHbIX 10 4
3.3 Be0-caiiTel 14 4
Ko FOTepHa
34 MITbEOTEpHast g 3s
rpaduka
3.5 3D-MozenupoBaHue 8 3
Ntoro no paspeny 48
PesepBHoe Bpems 20
OBLIEE KOJIMYECTBO
136 36.5

YACOB II10 ITPOI'PAMME







IIOYPOYHOE IVIAHNPOBAHUE

10 K/TACC

No
n/
1

Tema ypoka

Ko/simyecTBO uacos

Bcero

KoHTpo/1bHBIE
padoThI

IIpakTHyeckue
pPadoThI

Jara
U3yYeHus

JJ/IeKTPOHHbIE
nudpoBbIe
o0pa3oBarte/IbHbIE

pecypchbl

TpeboBaHUs TeXHUKU
0e30I1aCHOCTU 1 TUTHEHBI
ripu pabote
KOMIIbIOTEPAMU U IPYTUMH
KOMITOHEeHTaMH 1U(ppoBOro
OKDY KEHHUSI

[TpUHLUTIBI pabOTEI
KOMITBIOTEPOB U
KOMITbIOTEPHBIX CUCTEM

OO6MeH JaHHBIMHU C
TOMOILLIBIO IIIMH.
KoHTposnnepsl BHEIITHUX
YCTPOMCTB

ABTOMaTHUeCckKoe
BBITIOJTHEHUE NIPOrPaMMbI
TPOLIeCCOPOM

OneparuBHas, NOCTOSIHHASA
Y IONITOBpPeMEeHHas! NIaMsITh.
KoHTposiieps! BHeLIHUX
ycTporcTB. [1psiMoit




AOCTYII K ITaMATHU

CoBpemeHHbIe
KOMITbIOTEPHbIE
TeXHOJIOTUU

[IporpammHoe
obecrieuenue
KOMITbIOTEPOB,
KOMITbIOTEPHBIX CUCTEM U
MOOH/IbHBIX YCTPOUCTB

CucremMHoOe rporpaMmmHoe
obecrieueHue.
OrnepaLiMoHHbIE CUCTEMBbI

YTunutel. [IpaiiBepbl
ycTpoiicTB. [TapaniensHoe
TIPOTPaMMHPOBaHHe

10

WHCTansuys u
JIeUHCTa UISILIAS
MIPOrPaMMHOTO

obecrnieueHus

11

daiinoBble CUCTEMBI.
[TpuHLMIIBI pa3MelLeHust U
VIMEeHOBaHU (ailyioB B
JIOJITOBPEMEeHHOM MaMsITH.
I1Ta610HBI /1S OIUCAHUS
rpynn (aiisios

12

3aKOHOZATeTbCTBO
Poccutickoii @efepaiiyu B




006J1aCTH MPOrpaMMHOTO
obecrieueHus U JAHHBIX

13

[TpUHLMIIBI TOCTPOEHUS U
arrapaTHble KOMIIOHEHTBI
KOMIIbIOTEPHBIX CeTeM.
CeTeBble ITPOTOKOJIbI

14

Cetb HTEpHeT

15

Paspnenenue IP-cetu Ha
TMO/ICeTH C ITOMOLLIBIO
MacoK ToficeTeu

16

CeteBoe
aIMAUHUCTPUPOBaHUeE

17

Buzp! nearenbHOCTY B ceTH
NurepHet. CepBUCHI
NHurtepHerta.
l'ocypapcTBeHHbIe
3J1eKTPOHHBIE CEPBUCHI U
yCIyTu

18

WHudopmanonHas
6e30macHOCTb

19

BpenoHocHblie
TporpaMMHOe obecrieueHue
¥ MeTOZbI 60pPbOBI C HUM

20

[TpakTryeckast pabora 1o
TeMe "AHTUBUPYCHbIE
IporpaMmal"




21

Opranusanyisi TMYHOro
apxvBa MHpOpMaLMK.
Pe3epBHoe KonupoBaHue.
ITaponpHad 3aiyra apxvusa

22

[ITudpoBaHue AaHHBIX

23

Anroput™ mmgpoBaHus
RSA. Creranorpagus

24

[TpakTryeckast paboTa 1o
TeMe "IlIudpoBanue
JIaHHBIX "

25

WNudopmariysi, JaHHbIE U
3HaHus. VIHbopMalMoHHbIe
TIPOIIeCChI B TIPUPO/IE,
TeXHUKe U 00I1jecTBe

26

HernpepbiBHbIE U
JUCKpPeTHbIe BeJIMUMHBI U
curHanbl. Heo6xoanMocTh
JVCKpeTHU3aruu
rvH(dopMaluy,
ripefiHa3HAYEHHOM /1151
XpaHeHus, repejjaud U
00paboTKu B rppoBHIX
cucTemMax

27

JBoUUHOe KOAMpOBaHue.
PaBHOMepHBIE U
HepaBHOMEpPHBIe KO/bI.
JekoMpoBaHue




COO0OI1[eHUH, 3aNMCaHHbIX C
TIOMOII[bI0 HEPaBHOMEPHBIX
KO/IOB

28

YcnoBue ®aHo.
[TocTtpoeHre ofHO3HAUHO
JIeKOJUPYeMbIX KO/IOB C
TIOMOIIIbIO fepeBa. ['pad
An. A. MapkoBa

29

EnnHuLb! u3mepeHys
KOJInYeCcTBa UH(pOpMaLuu.
AndaBuTtHbIN OAXO[ K
OLIeHKe KOJIM4eCTBa
vH(bopMaLn

30

CucTeMbl CUUC/ICHUS

31

[TepeBog uricen U3 ogHOU
CUCTeMbI CUMCJIeHUS B

APYTy*ro

32

JBOonYHasi, BOCbMepUYHast
Y LIeCTHa/llaTepuyHas
CUCTEMBI CUMC/IeHUS], CBA3b
MeXXJy HUMU

33

[BoruHasi, BOCbMepu4Hasi
Y 1IeCTHa/LlaTepuyHasi
CHCTeMbl CUMC/IeHUS], CBSI3b
MeXXJy HUMU

34

,Z[BOI/I‘-IHaH, BOCbMepHUUHadA
M HIeCTHaAaTepUYHada




CHUCTeMBbI CUMC/IeHHs, CBA3b
MEXAy HUMU

35

Apudmertnueckre
orepaLyu B MO3ULIMOHHBIX
cUcTeMax CUMC/IeHUs

36

TpouuHas
ypaBHOBellleHHas CucTemMa
CUHC/IeHUs

37

L BOMYHO-[eCITUYHAS
cucTeMa CYMCIIeHUs

38

KopgvpoBanue TekCTOB

39

PacTpoBoe KoupoBaHue
1300pakeHU

40

[TpakTrueckas paboTa 1o
TeMe "JIMCKpeTU3aLys
rpaguueckou
vHpopMarn"

41

[IBeToBBIE MOZEIIN.
BekTopHoe KogupoBaHue.
dopmathl ¢aiinos.
TpéxmepHast rpaduka.
dpakranbHas rpadrka

42

Koauposanue 3Byka.
Onenka
nH(OpMaLMOHHOTO 00BbEMa
3BYKOBBIX [JaHHBIX [PU




3a/laHHbIX YaCTOTe
JIMCKpeTU3aluu 1
pa3psIHOCTUA KOAUPOBaHUS

43

[TpakTrueckas paboTa 1o
TeMe "JIMCKpeTU3aLys
3BYKOBOM MH(popMaLum'"

44

OcHOBBI anrebpbI JIOTUKA

45

Jlornueckue oreparuu.
TabULIbI UICTUHHOCTH

46

Jlornueckuie BbIpaXkeHUsl.
Jlornueckue TOXXIeCTBa.
Jloka3aTeyibCTBO
JIOTUYEeCKUX TOXKECTB C
TIOMOIITbIO Tab/THI]
HWCTUHHOCTHU

47

[TpakTHueckast paboTa 1o
TeMe «[IocTpoenue u
aHan3 TabJInL]
WCTUHHOCTH B TabOJIMUHOM
niporieccope»

48

Jlormyeckue onepauyy 1
orepaLdy Ha[
MHO>KeCTBaMH

49

Jlornyeckue oreparyu u
orepaLyy Haf,
MHO>KeCTBaMu




50

3aKOHbI a/ireOpbI JIOTHKH.
OKBHBasleHTHbIe
npeobpa3oBaHUs
JIOTUYECKUX BbIpa’KeHUM

51

Jlornueckue ypaBHeHUs U
CUCTEeMbI YpaBHEHUU

52

Jlornueckue QyHKLMH.
3aBUCUMOCTb KOJIMYeCTBa
BO3MOYKHBIX JIOTUYECKUX
(GyHKLMI OT KOJIMUecTBa
aprymMeHToB. [lo/Hble
CUCTEeMbI JIOTUYeCKUX

byHKUMM

53

Kanonnyeckue ¢hopmbl
JIOTUYeCKUX BbIpaKEHUM.
CosepiiieHHbIe
JM3bIOHKTUBHBIE U
KOHBbIOHKTHBHbIE
HOpMaJibHble ()OPMBI,
aJICOPUTMBI UX TTOCTPOEHUS
110 Tab/rIle UCTUHHOCTH

54

Jlornueckuie 371eMeHTHI B
COCTaBe KOMIIbIOTepa

55

Tpurrep. Cymmarop.
MHoropa3spsiiHbIU
CyMMarop

56

ITocTpoenue cxem Ha




JIOTUYEeCKHX 3/IeMEeHTaX.
3anuch JOrMUecKoro
BbIDa>KE€HUS T10 JIOTUYeCKoi
cxeme

57

Mukpocxemsl U
TeXHOJIOTHsI UX
TIPOU3BO/CTBA

58

[IpencraBrieHue 1esbix
yuces B NaMsITH
KOMIIbIOTEDA.
OrpaHnyeHHOCTb
JiiariasoHa yuces1 Ipuy
OrpaHUYeHUM KOJIMYecTBa
paspsos. IlepenoHenue
pa3psiiHON CeTKU

59

be33HakoBbIe ¥ 3HAKOBbIE
JlaHHbIe. 3HAKOBLIH OUT.
[1BONUHBIN
JIOTIOJIHATE/TbHBIN KOZ
OTpHLaTeTbHbIX YMCe

60

[To6uTOBBIE TOTUYECKHE
ornepatmi. Jlornueckui,
apumeTrueckuii u
LIMK/IMYeCKUU CABUTU

61

[[IndpoBaHMe C MOMOIIBIO
oOUTOBOM oOreparyu
«uckmouaroiee NJTN»




62

[IpencraBnenve u
XpaHeHue B NaMsITH
KOMITbIOTEpa
BellleCTBEHHbIX YuCes

63

Beinonnenue onepanui ¢
BellleCTBeHHbIMU UMC/IaMH,
HaKoI/IeHe OLIMO0K Mpu
BBIUMC/IEHUSIX

64

[TpakTrueckas paboTa 1o
TeMe «l/3yueHue
TOpPa3psAAHOr0 MAaIlIMHHOTO
TIpe/ICTaB/IeHNUS LIEJIbIX U
BEL[eCTBEHHBIX UMCeJT»

65

AHanus aJroputMoB

66

OrTarbl pelleHyd 3aa4 Ha
KOMIIbIOTEpE.
NHcTpyMeHTanbHbIe
CpeJfCTBa: TPaHC/IATOD,
OTJIaUUK,
NpOdUIMPOBIIUK

67

Cpezia mporpaMMHpOBaHMS.
KomMmunsimums v
VHTeprpeTaLys IporpaMm.
BupryanbHble MalllvHBI.
WuTerpupoBaHHas cpeja
pa3paboTKu

68

MeTobl OTAaKA




rporpamMm

Turbl MNepeMeHHbIX B

69 sI3bIKe MMPOrPaMMUPOBaHUS

70 OO0paboTKa 1e/IbIX YHCesT

7 OO6paboTKa BelljeCTBeHHBIX
yucesn

7 CnyuaiiHble 1
TCeB/IOC/TyYaiiHble unc/ia

73 Betssienus. CiioxHble
yCJIOBUSI

74 [uksbl € yciioBueM
[JyK/IBI 11O MEepeMeHHOMN.

75 Bsanmo3ameHsieMOCTb
Pa3/IUUHBIX BUZOB LIMK/IOB
O6paboTKa HaTypabHbIX

76 YKCesl C UCTTOb30BaHUEM
L[UKJ/IOB
HaxoxxneHue Bcex
TIPOCTBIX YKCes B 3a/IlaHHOM

77 nuana3oHe [IpakTrueckas 0.5
paboTa 1o Teme «PeliieHue
3a/la4 MeTO/IoM repebopa»

78 MuBapuaHT LUK/

79 [loKkyMeHTHpOBaHHe

IporpaMm




80

OO6paboTka JaHHbIX,
XpaHsmyxcs B ¢aiinax

81

Pa3bueHue 3aaun Ha
T0/13a/1auun

82

Ncnonb3oBaHue
CTaHAAPTHOM OUO/MOTEKH
s13bIKa MTPOTPAaMMHPOBAHUSI.
[Toakmouenre 6UOIMOTEK
TIOATIPOTPaMM CTOPOHHHX
IIPOM3BOJUTe N

83

IToanporpammsl
(mporieAype! U QyHKLHM)

84

IToanporpammsl
(mporieAype! U QyHKL{HM)

85

[TpakTryeckast paboTa o
teme "Pa3paboTka
rojrnporpaMm”

86

Pekypcusi. PekypcrBHble
00beKTHI ((hpaKTasbl).
PekypcuBHbIe TipoLieypbl
1 QYHKLIUMU.
Wcrnonb30BaHue cTeka Asst
OpraHu3aly peKypCHUBHBIX
BbI30BOB

87

[TpakTrueckas paboTa 1o
TeMe "PekypcuBHbIe




IOATIpOrpaMMmel”

88

Moy nbHbIH PUHLIUT
TIOCTPOEHHs ITPOrpamMmm

89

YucneHHbIe METObI

90

[TpakTryeckast pabora 1o
Teme «HucC/IeHHOoe pellleHne
ypaBHEHU»

91

Wcnonb3oBadue
JIHACKpeTH3al1y B
BBIUMC/TUTE/ILHBIX 3a/lauax

92

[TpakTrueckas paboTa 1o
TeMe «[IpubmkéHHOe
BBIUMC/IEHHE JIJTMH KPUBBIX

Y Tioiagen puryp»

93

[TpakTrueckas paboTa 1o
TeMe «IloMCK MakcUMyMma
(MUHMMYMa) QYHKLIN»

94

O6paboTKa CUMBOJIBHBIX
JIAHHBIX. AJITOPUTMbI
00pabOTKN CMMBOJTbHBIX
CTPOK: IO CYET
KOJTHUECTBA TIOSIB/IEHHIH
CUMBOJIA B CTPOKE

95

Anroputmbl 06paboTKH
CUMBOJIBHBIX CTPOK:
pa3bureHre CTPOKH Ha




CJIOBA 10 TPOOeTbHBIM
CUMBOJIaM

96

Anropurmbl 06paboTKH
CUMBOJIbHBIX CTPOK: NMTOUCK
TIOJICTPOKU BHYTPH [JaHHOMN
CTPOKH; 3aMeHa HaliJleHHOM
MOZICTPOKHU Ha APYTYIO
CTPOKY

97

[TpakTrueckas paboTa 1o
Teme "O6GpaboTKa CTPOK C
WCII0/Tb30BaHUEM (DYHKIUHA
CTaHZAPTHOM OUOTHUOTEKH
sI3bIKa
rporpaMmmupoBaHus”

98

['eneparjus cioB B
3a/laHHOM asiaBUTe

99

MaccuBbl U
1oc/ieIoBaTe/IbHOCTU
yuces. [Ipaktnueckas
pabora o Teme
"3aro/iHeHHe MaccuBa"

0.5

100

O0600611IEHHBIE
XapaKTePUCTUKH MacCUBa

101

JIMHeNHbBIN MOUCK
3a/IaHHOTO 3HAUEHUS B
MaccuBe. [IpakTuueckasi
paboTa 110 Teme

0.5




" JITUHeNHbBINA TTOUCK
3a/IaHHOTO 3HaUeHUs B
maccuse"

102

[TpakTrueckas paboTa 1o
TeMe "[louck
MUHHMa/IbHOTO
(MakCHUMasbHOTO)
3/7IeMeHTa B YUC/IOBOM
Maccuse"

103

CopTrpoBKa 0JHOMEPHOT'0
MaccuBa. [IpocTeie MeTO/bI
COPTHPOBKH.
[TpakTryeckasi pabota o
TeMe "[IpocTbie MeTO/bI
COPTHUPOBKH MaccuBa"

0.5

104

CopTHpOBKa CIUSTHHAEM.
beicTpas coptypoBKa
MaccuBa (aJroputm
QuickSort). [TpakTrueckas
pabora o Teme "BricTpast
COPTUPOBKA MaccuBa"

0.5

105

JIBOVYHBII MMOUCK B
OTCOPTUPOBAaHHOM
Maccuse. [IpakTrueckas
paboTa 1o Teme

" IBOMUHBIN MTOUCK"

0.5

106

L ByMepHbIe MaCCUBBI




(MaTpuLbl)

107

Anroputmbl 06paboTKH
MaTpHuL]

108

PelieHue 3ajjau aHa/im3a
JIAHHBIX

109

CpezcTBa TEKCTOBOTO
ripoLieccopa

110

KowmmnsroTepHas BEpCcTKa
TeKCTa

111

[TpakTryeckasi pabora o
TeMe "BépcTKa
JIOKYMEHTOB C
MaTeMaTUUeCKUMHU
dbopmynamu”

112

NHcTpyMeHTHI
peLieH3UpOBaHUsA

113

[TpakTryeckast pabora 1o
TeMe "MHOrocTpaHuuHbIe
JIOKYMeHThbI"

114

OO6J/1auHbIe CEepBHUCHI.
KonnekTtrBHast pabora c
JOKYMeHTaMH.
[MTpakTrueckas paboTa 1o
TeMe "KossiekTuBHas
pabota ¢ JoKymeHTaMu'"

0.5

115

AHanu3 JaHHbIX. bosibiive




JdaHHbIE

116

MaiimHHOe 00yueHue

117

AHanmms JJaHHbIX C
TOMOLLIBIO 3JIEKTPOHHBIX
TabmwI]

118

ITpakTHueckast paboTa 1o
TeMe "AHa/n3 JaHHBIX C
TIOMOII[BIO 3JIEKTPOHHBIX
TabmI"

119

[TocTtpoenue rpavkoB
bynkumii. [TpakTryeckas
paboTa 1o Teme
"HarnsgHoe
Tipe/icTaBIeHre
pe3y/bTaToB
CTaTUCTUYeCKOU
00pabOTKY /IaHHBIX B BU/IE
JarpaMM CpeficCTBaMu
peflakTopa 371eKTPOHHBIX
TabmL"

0.5

120

JIuHuM TpeHja.
[TpakTryeckast pabora 1o
teme "TTombop muHUM
TpeH/a, IIPOrHO3MpoBaHue"

0.5

121

[Toxbop mapameTpa.
[MpakTryeckast pabora 1o
Teme "UnceHHOe peleHue

0.5




ypaBHEHUH C TTIOMOILL[bIO
nosbopa nmapameTpa”

OHTI/IMI/IBaL[I/IH KdK ITOMCK
HaW/aydluero penieHus B
3d/1aHHBIX YCJ/IOBUAX.

122 | IIpaktuyeckasi pabora o 1 0.5
Teme "PerieHve 3amau
OINTHMMU3aLMHY C TIOMOLLBIO
3JIeKTPOHHBIX Tab/u1y"

123 PesepBHoe Bpems 1

124 Pe3epBHOe Bpems 1

125 PesepBHOe Bpems 1

126 PesepBHoe Bpems 1

127 PesepBHoe Bpems 1

128 PesepBHOe Bpems 1

129 PesepBHOe Bpems 1

130 PesepBHoe Bpems 1

131 PesepBHoe Bpems 1

132 Pe3epBHOe Bpems 1

133 PesepBHOe Bpems 1

134 Pe3epBHOe Bpems 1

135 PesepBHoe Bpems 1

136 Pe3epBHOe Bpems 1

OBLIEE KOJIMYECTBO 136 215

YACOB II10 ITPOI'PAMME




11 K/TACC

N KosnuecTBo yacos JJIeKTPOHHBbIE
)
Jdara nu¢poBbIe
n/ | Tema ypoka KoHTpo/IbHBIE IIpaKkTHUYecKue
Bcero HU3yYeHUs oOpa3oBare/IbHbIE
n padoThI padoThI
pecypchbl

1 KonnyectBo nHdopmanyu 1
2 AIropUTMBI CKaTHS JaHHBIX 1
3 Anroputm Xaddmana 1

ITpakTHueckast paboTa 1o
4 Teme "CKaTHe NaHHBIX C 1 1

MOMOIIbIO arOpUTMa

Xadpdmana"
5 Anroputm LZW 1

ATOpPUTMBI CKaTHSI IaHHBIX

c notepsimu. [IpakTuueckas
6 paborta 1o Teme "Cxxatue 1 0.5

JTAHHBIX C TOTepPsIMU

(anroputmbl JPEG, MP3)"

CKopoCTb Tiepefiauk JaHHbIX 1
8 [TomexoycToiUMBbIE KOJbI 1

[TpakTryeckast pabora Mo
9 Teme "[lomexoycTOUMBbIE 1 1

KOZbI"
10 Cucrembl. KOMIIOHeHTBI 1

CUCTEMbI U X




B3aUMO/IeCTBHE.
CucteMHbIN 3 dexT.
YnpasiieHue Kak
VMH(OPMaLIMOHHBIN TTpoLiecc.
OOpaTHas CBSI3b

11 Mogenu v MozenupoBaHue

12 I'padbi

13 Pemrenne 3amay ¢ IOMOIIBIO
rpagoB

14 [epeBbs

15 OCHOBBI TEOpUM UTP
[TpakTryeckast pabora Mo

16 Teme "[TIOMCK BBIUIPBIIIIHOM
CTpaTeruy B Urpe C MOJTHOU
vH@opmatei"”

17 CpezcTBa MCKYCCTBEHHOT'O
VIHTeJIJIeKTa
ITpakTrueckast paboTa 1o

18 TeMe "CpezcTBa
VICKYCCTBEHHOI'O
VHTeJlJIeKTa"
dopManusanys NOHATUS
anroputMa. Mammuna

19 ThIOpUHTa Kak

yHUBepcajbHasi MO/ieJlb
BbluncsieHnd. Te3uc Uépua—




TrropuHra

20

[MTpakTrueckast paboTa 1o
Teme "CocTaB/ieHHe NPOCTOU
MIPOTrpaMMBbI [i/isi MalllMHbI
TrropuHra"

21

Marmmna Ilocra

22

HopwmasnbHbie anropudmbl
Mapkosa

23

AnropurmMuuecku
HepaspelInMble 3a/1auu.
3ajlaya OCTaHOBA.
HeBo3MOKHOCTB
aBTOMATHUUECKOM OT/IaJKU
MporpaMm

24

CJI0)KHOCTb BBIUMC/ICHUHN

25

ITounck rpocCThIX UKces B
3a/laHHOM Juaria3oHe C
TIOMOLLBIO /ITOPUTMA
«peleTo DparocdeHar»

26

[MTpakTrueckast paboTa 1o
TeMe "ITOUCK MPOCTBIX urcesn
B 3a/]JaHHOM /Ji1arna3oHe"

27

MHoropaspsifjHele LieJible
yunc/a, 3a/laud JJIMHHOU
apu(mMeTHUKU

28

ITpakTrueckast paboTa 1o




Teme "Peanu3arys
BBIYMC/IEHUH C
MHOTOpa3psAgHbIMU
yucaamMu"”

29

CrnoBapu (accoLaTrBHbIE
MacCCHBBI, 0TOOpa)KeHHs).
Xsmi-tabmuiel. ITocTpoeHne
angaBUTHO-YaCTOTHOTO
CJI0Bapsi /7151 3a/1laHHOTO
TeKCTa

30

[MTpakTrueckas paboTa 1o
TeMe "[locTpoeHue
angaBUTHO-YaCTOTHOTO
C/I0Bapsi /7151 3a/1laHHOTO
Tekcra"

31

AmHanu3 TekcTa Ha
eCTeCTBeHHOM fI3bIKe.
Brigenenue
1ocJieZloBaTeIbHOCTEeH 10
1m1ab/oHy. PerysipHbie
BbIpakeHUs1. YaCTOTHBIN
aHau3

32

[MTpakTrueckas paboTa 1o
TeMme "AHa/u3 TeKCTa Ha
€CTeCTBeHHOM s3bIKe"

33

Creku. Ananus
TIPaBUIBHOCTUA CKOOOUHOTO




BBIDaXK€HUA

34

Beruricienue
apu(MeTHYeCcKoro
BbID@)KEHUsI, 3alTMCAaHHOTO B
noctukcHoi hopme

35

[TpakTryeckast pabora o
TeMe "BrruncieHue
apu(mMeTHUECKOT0
BbIpa)KeHUsI, 3alMCaHHOTO B
noctdukcHol hopme”

36

Ouepenu. Ncrnionb3oBaHue
ouepeziy /1/11 BDeMEHHOI'0
XpaHeHUs! JaHHbIX

37

[TpakTrueckast paboTa 1Mo
TeMe "Mcnonb3oBaHue
ouepeu"

38

LepeBbsi. Peanuzauus gepesa
C TIOMOLL[BIO CCBIJIOUHBIX
CTPYKTYP. [JBOHUUHBIe
(bvHapHBIE) JIepeBbs.
ITocTpoenue nepesa st
3a/1aHHOT O
apu(pMeTHYeCKoro
BbIDa)KeHUSsI

39

ITpakTHueckast paboTa 1o
TeMe "Hcrionb3oBaHue
JlepeBbeB JIJ151 BbIUHC/IeHUSI




apu(pMeTHUYeCKHUX
BbIp&)KeHUI"

40

PeKypCHBHBIE a/ITOPUTMBI
obxoja mepeBa.
Wcnonb30BaHue CTeKa U
ouepeau /it 00Xo/a epeBa

41

PeKypCHBHBIE arOPUTMbI
obxo/ia fmepeBa.
Vcrnosnb30BaHUe CTeKa U
ouepesu it 00X0/1a iepeBa

42

AnropuTMbI Ha rpadax.
[TocTpoeHre MUHUMAIbHOTO
OCTOBHOTO /lepeBa
B3BELLEHHOT0 CBSI3HOTO
HeOopHeHTUPOBaHHOTO rpada

43

O6xog rpacda B rmyOuHy.
O6xog rpada B IUPUHY

44

KonunuecTtBo pa3nnuHbIx
MyTel MeX/ly BepLIMHAMU
OPHUEHTHPOBAHHOT O
al[MK/IMYecKoro rpada

45

Anroput™m [1eMKCTpBI.

46

[MpakTrueckas paboTa 1o
Teme "BblunciieHue AIMHbI
KpaTyauliliero myTu Mexzay
BepIlIMHaMu rpacga




(anroput™m [lekcTphbr)"

47

Anroputm ®nonga—
Yopiuania

48

3ajjauy, peliaemMsble C
TIOMOLL[BI0 TUHAMHAYECKOT 0
MpOrpaMMUPOBaHUS:
BbIUKCJIEHHEe PeKyPCUBHBIX

byHKIMI

49

ITpakTHueckast paboTa 1o
TeMe "BrruncieHue
PeKYPCUBHBIX (QYHKIIHI C
TOMOIIbIO AUHAMHUYECKOTO
IporpaMmypoBaHus”

50

3amauu, peliaemMbie C
TIOMOLL[BI0 TUHAMHUYECKOT 0
IpOrpaMMUPOBaHUS:
MOACYET KOJIMYeCcTBa
BapUaHTOB

51

[TpakTHueckast paboTa 1o
Teme "TToaCUéT KOMUeCTBa
BapUaHTOB C MMOMOLLBIO
JMHAMUYEeCKOT0
MpOrpaMMHpPOBaHuUs "

52

3amauu, periaemMbie C
MOMOLIbI0 JUHAMHUYECKOTO
MpOrpaMMHPOBAHUS: 3a/lauu
ONTHMHU3aLUA




53

[MoHsTHE O MapafurMax
nporpammupoBanusi. O630p
A13bIKOB TPOrPAaMMUPOBaHUSI

54

ITousiTvie 00 0OBEKTHO-
OpPUEHTHUPOBAHHOM
TIPOrpaMMHPOBaHUM

55

OOBeKTbI U KJIaCCHI.
CBoMCTBa U METO/bI
00BLeKTOB

56

OOmBekTHO-
OpHEHTHPOBaHHBIN aHa/INU3

57

[TpakTHueckast paboTta 1o
TeMe "Mcnonb3oBaHue
IF'OTOBBIX K/1aCCOB B
rporpamme"

58

Pa3paborTka rporpamMm Ha
OCHOBe 00BEKTHO-
OPUEHTHPOBAHHOTO TIOAX0/A

59

[MpakTryeckast pabora
"Pa3paboTka rpocroii
TIpOrpamMMBI C
WCII0/Ib30BaHNeM KJ1acCcoB"

60

Wukancyauus.
[MTpakTrueckas paboTa 1o
teme "Pa3paboTka Kiacca,
VICTI0JIb3YIOLEro

0.5




VHKarICy/IsALUI"

61

Hacnenosanue.
[Mommopdusm

62

[TpakTHueckast paboTa 1o
Teme "Pa3paboTka nepapxuu
KJ1accoB"

63

Cpebl ObICTPOM pa3paboTKu
nporpamm. IIpoekTupoBanue
rHTepdetica 1osb30BaTest

64

ITpoekTHpoBaHue
rHTepdetica 1osb30BaTest

65

Hcrosib30BaHre TOTOBBIX
yTIpaB/IsieMbIX 3/IEMEHTOB
ISt IOCTpoeHus1 uHTepdetica

66

[MTpakTrueckas paboTa 1o
teme "Pa3paboTka
TIPOrPaMMBbI C rpadryeCcKUM
uHTepdeiicom”

67

N3yyeHue BTOPOro sA3bIKa
IIpOrpaMMUpOBaHUsA

68

N3yyeHue BTOPOro sA3bIKa
NIPOrpaMMHPOBaHHUS

69

OTarbl KOMITBIOTEPHO-
MdTeMaTH4eCKoro
MOe/IMPOBAHUA

70

JvckpeTtusanus rpu




MareMaThu4ecKoM
MOZIeJITMPOBaHUH
HeTpepbIBHbIX MPOLIECCOB.
MopenvpoBaHue ABWXKEHUS

71

[MpakTrueckas paboTa 1o
Teme "MoJeMpoBaHue
JBWXKeHus"

72

MopenupoBaHue
OMOIOTUYeCKUX CHUCTEM.
[MTpakTrueckas paboTa 1o
TeMe "MogenupoBaHue
Ouosornyeckux cucrem"

0.5

73

MaTtemaTHueckrie MO/ B
3KOHOMUKeE.
BrluncnvrenbHbIe
9KCIIEPUMEHTHI C MOZe/ISIMU

74

BeposiTHOCTHBIE MOZE/TH.
[TpakTHueckast paboTa 1o
TeMe "MImMuUTaLiOHHOE
MOZIeJIMPOBaHKe C TTOMOLLbIO
Metoga Mounre-Kapno"

0.5

75

KowmmsroTepHoe
MO/le/IMPOBaH1e CUCTeM
yTpaB/ieHUst

76

OO0paboTKa pe3y/bTaToB
9KCIIepUMEHTa




77

TabmuHble (pessiUOHHbIE)
6a3bl JAHHBIX

78

ITouck, copTupoBKa U
¢buibTpaLus JaHHbIX.
3anpockl Ha BEIOOPKY
JlaHHBIX. 3arpoChI C
rapaMeTpamH.
Boruncnsiemble mosisi B
3arpocax

79

[MTpakTrueckas paboTa 1o
Teme "Pabora c roTtoBo#
0a3oli JaHHBIX"

80

MHorotabuuHbie Oa3bl
JaHHBIX. TUTIBI CBSI3eH
MeXTy TabriamMu.
BHerrHuii Kirou.
LleocTHOCTB 6a3bl JTaHHBIX

81

[TpakTHueckast paboTa 1o
teme "Pa3paboTka
MHOTOTab/IMuHOM 6a3bl
JlaHHbIX"

82

3arpocsl K
MHOroTab/MYHbIM Oa3zam
JTAHHBIX

83

ITpakTHueckast paboTa 1o
TeMe "3arpockl K
MHOroTabmuHoM 6ase




JaHHbIX"

A3bIK yripaBieHus1 JaHHBIMU

84 SQL
[TpakTHueckast paboTa 1o

85 TeMe "YTipaB/ieHUe [JaHHbIMU
C TIOMOIIIBIO0 s3bIKa SQL"
Hepensiyonnbie 6a3bl

86 Jl@HHBIX. DKCIIepTHbIE
CUCTeMbI

87 MHTepHeT-npuioKeHus
[TonaTre o cepBepHOM 1
KJIMEHTCKOW YacTsX cauTa.

88 TexHOJIOTHs «K/IUeHT —
cepBep», eé T0CTOMHCTBA U
HeZI0CTaTK!

89 OcHoBel g3bika HTML
[TpakTryeckast pabora 1o

90 TeMe "Co3/laHie TeKCTOBOU
BeO-CcTpaHuIIbl"

91 OcHoBel g3bika HTML

92 OcHoBebl g3bika HTML
[MTpakTrueckast paboTa 1o
teMe "Co3saHue Beb-

93 CTPaHMLbI, BKIFOUAOIIIeH

My/IbTUMeUIHbIe 0OBeKThI
(pYCyHKH, 3BYKOBbIE




JlaHHbIe, B1Zie0)"

94

OCHOBBI KaCKaJHbIX Ta0J/IHI]
ctuneli (CSS)

95

[TpakTHueckast paboTa 1o
teme "OdopmieHre
CTPaHMULIbI C TIOMOLL[BIO
KaCKaZiHbIX Tabmi] cTrsien"

96

CueHapuy Ha g3bIKe
JavaScript

97

CueHapuy Ha g3bIKe
JavaScript

98

®opmbI Ha Beb-cTpaHuULe

99

[MTpakTrueckast paboTa 1o
teme "OOpaboTKa JaHHBIX

q)OpM”

100

Pa3melijeHre BeO-caiiToB.
Ycyra xoctuHra. 3arpyska
¢aiinoB Ha calT

101

Kazpuposanue.
VicnipaBrieHre MepCIIeKTHBEI.
I'ncrorpamma. Koppekuus
yPOBHeM, KOppeKLUs LiBeTa.
ObecrBeuriBaHMe 1[BETHBIX
n300pakeHNH

102

BBoj n3obpakeHmuii ¢
WCII0/Tb30BAHUEM Pa3/TMUHBIX

0.5




L[M(POBbIX YCTPOUCTB.
[MTpakTrueckas paboTa 1o

Teme "O6paboTka LUPPOBBIX

¢dotorpacpui”

103

Peryuis. Pabora c
obnactamu. OUILTPHIL.
[MTpakTrueckast paboTa 1o
Teme "PeTy1b 11U pOBBIX
¢dororpacuit”

0.5

104

MHoroc/oiHbie
n300paxkeHust. TeKCTOBbIE

ciou. Macka ciost. KaHansbl.

CoxpaHeHuUe BblJle/IeHHOU
obactu

105

[TpakTryeckast pabora 1Mo
TeMe "MHOroc/IoOMHbIe
n300pakeHus"

106

[ToaroToBKa WIMHOCTPALUM
JUTsl BeO-CaMTOB.
[TpakTryeckast pabora 1o
TeMe "AHUMUPOBaHHbIE
n3o006pakeHus"

0.5

107

BekTopHas rpaduka.
Bexrtopu3aryis pacTpoBbIX
M300paKeHUH

108

[MpakTryeckast pabora 1o
TeMe "BekTopHasi rpaduka”




HpI/IHL[I/IHBI MOCTPOEHUA U

109 | pepakTrpoBaHus 1
TPEXMepHBIX MoJesei
[MTpakTrueckas paboTa 1o

110 | Tteme "Co3paHue NpoOCThIX 1
TPEXMEPHBIX MozeJsieit"

UL !

112 ITpakTHueckast paboTa 1o )
Teme "CeTOuHbIe MOz
MopgenupoBaHue

113 | WCTOUYHMKOB OCBEILleHUS. 1
Kamepsl

114 [MTpakTHueckas paboTa no 1
TeMe "Penzepunr"

115 A IMTUBHBIE TEXHOJIOTUU i
(3D-ripuHTEpBI)
[Tonstre o BUpTyanbHOU

116 | peasbHOCTH U OMOSTHEHHOM 1
peaylbHOCTH

117 | Pe3epBHOe BpeMs 1

118 | Pe3epBHOe BpeMs 1

119 | Pe3sepBHoe Bpems 1

120 | Pe3sepBHOe Bpems 1

121 PesepBHoe Bpems 1




122 PesepBHoe Bpems 1
123 | Pe3sepBHOe Bpems 1
124 | Pe3epBHOe BpeMs 1
125 Pe3epBHOe BpeMmst 1
126 | Pe3sepBHOe Bpems 1
127 | Pe3epBHOe Bpems 1
128 | Pe3epBHOe BpeMs 1
129 Pe3epBHOe BpeMmst 1
130 | Pe3sepBHoe Bpewms 1
131 | Pe3sepBHoe Bpems 1
132 PesepBHoe Bpems 1
133 Pe3epBHOe BpeMmst 1
134 Pe3epBHoe Bpems 1
135 | Pe3sepBHoe Bpems 1
136 | Pe3epBHOe Bpems 1
OBLIEE KOJIMYECTBO YACOB 136 36.5

I10 ITPOI'PAMME







YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJ/IBHOI'O ITPOLNECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA
» Undopmaruka, 11 knacc/ Kanuuauna U.A., CambuikrHa H.JI., O6irectsBo ¢
orpaHuueHHoOl oTBeTCTBeHHOCThI0 « BMMHOM. JlabopaTopusi 3HaHU»;

AxioHepHoe ob6miecTBo «M3maTenbcTBo «IIpocBerieHre»

METOAUYECKUE MATEPUAJIBI 11 YUUTEJIA
https://kompege.ru

NNUOPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU
MNHTEPHET
https://kompege.ru

https://education.yandex.ru/uchebnik






