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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo wuH(popMatuke (yriayOJEHHBIH YpPOBEHb) Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHusl pa3paboTaHa HAa OCHOBE TpeOOBaHUN K pe3yabTaTaM OCBOCHHS OCHOBHOMU
00pa3oBaTeNnsHON MPOTrpaMMbl CpeiHero odiiero oopasoBanus, npeacrapieHHbx B PI'OC COO,
a Take (enepanbHO pabodeit mMporpaMMBbIBOCITUTAHHSL.

[Tporpamma mo mapOpMaTHKe TAET MPEICTABICHHUE O MEJAX, OO cTpaTeruu 00y4eHus,
BOCIHUTAHMS U Pa3BUTHUsI OOydYaIOUIUXCS CPElCTBAMU Y4eOHOro IMpeaMeTa
«Mupopmartuka» Ha yrayOn€HHOM YpOBHE, YCTaHABIMBaeT 00s3aTelbHOE MPEIMETHOE
coZiepKaHue, TPeAyCMAaTpUBAeT €ro CTPYKTypUpOBaHHME II0 pas3lenaM H TeMaM Kypca,
ONpejeNsieT pacmpeleleHue ero Mo kiaccaM (rogaM u3ydeHus), MAaéT IpUMEpPHOE
pacnpezeneHne Y4eOHbIX 4YacoB IO TEMAaTHYECKUM paslielaM Kypca U PEeKOMEHIYEeMYIO
(mpUMepHYI0)  TOCIENOBATENBHOCTh HMX  HU3Yy4eHHS C Y4ETOM  MEKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~CBSI3€H, JIOTUKM Y4eOHOTO TMpoIecca, BO3PACTHBIX OCOOEHHOCTEH
00y4aroImxcs.

[Iporpamma 10 wuH(MOpPMAaTUKE OMNpeneiseT KOJUYECTBEHHBbIE U  KauyeCTBEHHBIE
XapaKTepUCTHKU y4eOHOro MmaTepuana A KaXJOro TrojJa H3yueHus, B TOM 4YHUCIE s
COZIEPKATENIBHOTO HATOJIHEHUS PA3HOTO BUAA KOHTPOJIS (TPOMEXKYTOYHOW AaTTecTaluu
00yJaroImuxcs, BCEPOCCHHCKHAX  IMPOBEPOYHBIX  pabOT, TOCYAAPCTBEHHOW  HMTOTOBOM
arrecrauuu). IIporpamma mo  wuHpOpmartuke — sSBISETCA OCHOBOM JJIs COCTaBIICHUS
AaBTOPCKUX Yy4EOHBIX MPOrpaMM U yUYEOHHUKOB, IOYPOUHOTO INIAHUPOBAHUS Kypca YUUTENIEM.

HNndpopmaruka B cpeHeM oO11eM 00pa30BaHUU OTPayKaeT:

CYIIHOCTh HMH(POPMATUKH KaK HAay4YHOW JUCIUIUIMHBI, H3Yy4Yalolle 3aKOHOMEPHOCTH
IMPOTCKAHUSA u BO3MOKHOCTHU aBToOMaTHU3allu I/IH(i)OpMaHI/IOHHI)IX IMponeccoB B
pa3IUYHbIX CHCTEMAX;

OCHOBHblE 00JacTM NpUMEHEHHS UH(POPMATHKH, TMpPEXKIE BCEro HH(OPMALMOHHBIE
TEXHOJIOTUH, YIPABJIEHUE U COLUAIBHYIO chepy;

MEXIUCIUIUTMHAPHBIN XapakTep HHPOPMATUKN U UH()OPMAIIMOHHON JEATEIbHOCTH.

Kypc nnpopmatuku a1s ypoBHS CpeHEro oo0uiero oopa3oBaHus ABISETCS 3aBepIIAIOLINM
9TallOM HENpPEepbIBHOW MOATOTOBKM OOydaroluxcs B 00jJacTd  HMH(POPMATHKU "
MH(}OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT U, OmnMpaeTcsi Ha cojepkKaHHe Kypca
MH(OPMATUKH YPOBHS OCHOBHOI'O OOIEro 0Opa30BaHUS U OMBIT MOCTOSHHOTO IPHUMEHEHUs
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TE€XHOJOTMM, JaéT TEOpeTUYECKOE  OCMBICIEHHE,
MHTEPIIpETAIMIO U 0000I1IEHNE 3TOTO OIBITA.

Pesynpratel  yriiyOn€HHOTO  ypOBHA ~ M3y4yeHHMs ~ y4eOHOro  mpeamMera
«HdopmaTukay OpHUEHTHPOBAHBI HA TOJyYEHHE KOMIETEHTHOCTEH [UIsl TOCienyromei
npoeCCHOHAIBHONW JIEATETFHOCTH KaK B paMKax JaHHOM TPEeIMETHOW 00JlacTh, Tak U B
CMEXHBIX ¢ Hel o0nacTsax. OHM BKIIIOYAIOT B ce0:

OBJIaJICHUE KJIFOUEBBIMHU TMOHATUSMHU U 3aKOHOMEPHOCTSAMHU, Ha KOTOPBIX CTPOUTCS JaHHAas
npeaMeTHass 00JacTh, paclo3HaBaHHE COOTBETCTBYIOUIMX MM IPU3HAKOB U B3aMMOCBS3EH,
CIOCOOHOCTH JAEMOHCTPUPOBATh Pa3IMYHbIE MOAXO/bl K U3YUYECHUIO SIBJICHUM, XapaKTepHBIX AJIs
M3y4aeMoil peIMEeTHON 00J1acTu;

YMEHHE pelIaTh TUIOBBIE MPAKTUYECKHE U TEOPETUYECKHE 3aJauM, XapaKTepHbIE IS
HCIOJIb30BAaHUS METO/IOB U MHCTPYMEHTApHs JaHHOM MpeIMeTHOI obnacTu;

HaJU4HMe TPEACTABICHUN O JaHHOW TPEAMETHOM OOJIaCTH KakK IIeJIOCTHOW TEOpUH
(COBOKYITHOCTH TE€OpHil), OCHOBHBIX CBSI3AX CO CMEKHBIMU O0JIACTSIMM 3HAHUH.

B pamkax yraoyOGnéHHOro  ypoBHS  HM3y4deHHMs ~ MHGPOPMATUKH  OOecredrBaeTCs



[[EJICHANpaBJICeHHAss  IMOJATOTOBKa  OOydalommMxcs K = MPOAODKEHHIO  00pa3oBaHMA B
opranmzaiusax MpodecCHOHAIbHOIO O00pa30BaHUs IO CHEHHAIBLHOCTAM, HENOCPEICTBEHHO
CBA3aHHBIM € LHU(PPOBBIMH TEXHOJIOTUAMH, TaKUM KaK MporpaMMHasi HHXKEHEpHs,
nH(pOopMaLMOHHAs 0€301acHOCTb, nHbOpPMaIMOHHbIE CUCTEMBI U TEXHOJIOTHH,
MOOUJIBHBIE CHUCTEMBI U CETH, OOJbIIME JAaHHbIE W MAalIMHHOE OOy4YeHHE, IPOMBIIUICHHbIN
UHTEPHET  BelIeW, WCKYCCTBEHHbI HMHTEJUIEKT, TEXHOJOTMM OECHpoOBOIHON  CBs3W,
pOOOTOTEXHMKA, KBAaHTOBBIC TEXHOJOTHH, CHCTEMbI pacHpele’EHHOrO peecTpa, TEXHOJOTUHU
BUPTYAJIbHOM U JIOMTOJTHEHHOW PEaibHOCTEH.

OcHoBHas 1enb u3ydeHus: yueOHoro npeamera «MHpopmaTtrkay Ha yriayOaéHHOM ypoBHE
cpenHero o6miero oOpa3oBaHUSi — OOeCeueHUe AajbHEHIIero pa3BUTUS HHGOPMAIMOHHBIX
KOMITETEHIMI 0O0y4aromierocsi, €ro TOTOBHOCTM K JKM3HM B YCIOBHUSIX pPa3BUBAIOIIETOCs
MH(POPMAIIMOHHOTO O00IIecTBa M BO3pacTalollel KOHKYpPEHIIMH Ha phIHKE Tpyaa. B cBsizu ¢
3THM u3yudeHune nHpopmaruku B 10—11 kmaccax J0mKHO 00€CIEUnTh:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHS, OCHOBAaHHOTO Ha MOHMMAHUU POJIM WH(POPMATHUKH,
MH(POPMAIMOHHBIX 1 KOMMYHUKAITHOHHBIX TEXHOJIOTUI B COBPEMEHHOMOOIIIECTBE;

c(hOpMUPOBAHHOCTH OCHOB JIOTHYECKOT0 M aJITOPUTMUYECKOTO MBIIIICHHUS,

c(OpPMHPOBAHHOCTb YMEHUH pa3ianyaTh (PakThl U OLIEHKU, CPABHUBATH OLICHOYHBIEBBIBOJIBI,
BUJETh MX CBA3b C KPUTEPUSAMHU OLEHUBAHHUA U CBA3b KPUTEPHUEBC ONPEIEIEHHON
CHCTEMOM IIEeHHOCTEH, POBEPSATH Ha JIOCTOBEPHOCTh U 00001aThHH(DOpMAIHIO;

c(OPMHPOBAHHOCTh MPEJCTABICHUN O BIUSAHUM HH()OPMAIIMOHHBIX TEXHOJIOTUI Ha KU3Hb
4yeJoBeKa B 0OLIecTBE, IIOHMMAaHHE COLMAIBHOTO, SKOHOMHYECKOTO, IOJUTHYECKOrO,
KYJIbTYPHOTO,  IOPHJMYECKOTO,  MPUPOAHOIO,  APrOHOMHUYECKOrO, MEIUIMHCKOrO U
(U3MOIOTHYECKOT0 KOHTEKCTOB WH(OPMAIIMOHHBIX TEXHOJIOTHIA;

NPUHATHE MPABOBBIX M ITHYECKHX ACIEKTOB WH(OPMAIMOHHBIX TEXHOJOTHH, OCO3HAHHE
OTBETCTBEHHOCTU JIIOJICH, BOBJEUEHHBIX B CO3JaHHE M MCIIOJIb30BAaHHE HH(POPMALMOHHBIX
CHUCTEM, PacTIpOCTpaHeHUE NHPOPMAIIIH;

CO3/laHMe YCIOBMM JUIi  Pa3BUTHUA  HABBIKOB  y4eOHOM, NPOEKTHOM, Hay4yHO-
HCCIEA0BATEIBCKON | TBOPYECKOMN JeSATEIbHOCTH, MOTHBALUN oOyyarommxcs K
CaMOPa3BUTHIO.

B conepxanun yuebnoro npenmera «MH}opMaTiKay BBIIEISIOTCS YEThIPE TEMATUHYECKUX
paszznena.

Paznen «lludpoBasi rpamMOTHOCTB» MOCBSIIEH BOIPOCAM YCTPOMCTBAa KOMIIBIOTEPOB U
JOPYTUX 3JEMEHTOB LU(POBOrO OKPYKEHMs, BKJIIOYas KOMIBIOTEPHBIE CETH, HCIOJb30BaHUIO
CpPEICTB  ONEpallMOHHOW CcUCTeMbl, pabore B cerd VIHTepHET U HCNONb30BaAHUIO
MHTEPHET-CEPBUCOB, THPOPMAIITMOHHON O€30MaCHOCTH.

Paznen «Teopernueckrne OCHOBBI MH(POPMATUKU» BKIIIOYAET B ceOs MOHATHMHBIN anmapar
MH(OPMATHUKH, BOMPOCHl KOAUPOBaHMS HMH(MOpPMALUU, U3MEPEHUs HH(GOPMAIMOHHOTO 00BEMa
JTAaHHBIX, OCHOBBI AJIF€OPBI JJOTUKU U KOMIIBIOTEPHOI'O MOJIETHUPOBAHUSI.

Paznen «AnropuTrMsl U MporpaMMHpPOBAHUE)» HAIIPABJIEH HA Pa3BUTUE AJITOPUTMHUECKOIO
MBILUIEHUS, Pa3pabOTKy aJrOPUTMOB M OLEHKY HMX CJIOXHOCTH, (OPMHUPOBAHHE HABBIKOB
pean3anyy NporpaMM Ha sI3bIKax MPOrpaMMHUPOBAHUS BBICOKOTO YPOBHSI.

Paznen «HpOpMalMOHHBIE TEXHOJIOTMK» TOCBAIIEH BOIPOCAM MPUMEHEHUS
UHPOPMALIMOHHBIX  TEXHOJIOTHiA, pealn30BaHHbIX B IPHUKJIAJHBIXIIPOTPAMMHBIX
MPOAYKTaX WU HWHTEPHET-CEPBHUCAX, B TOMYHCIE B 33Jla4ax aHaJM3a JaHHBIX,
MCIOJIb30BAHUIO 0a3 JAHHBIX M AJEKTPOHHBIX TAOIHIL VI peLIeHUs IPUKIIaIHbIX 3a/1a4. B
IIPUBENEHHOM Jlajiee cogepxkaHun  yyebHoro  mpeamera «MHpopmaTtuka»
KYPCHBOM BBIJIETICHBI JOTIOJHUTEIbHBIE TEMbI, KOTOPbIE HE BXOJAST B 0053aTENbHYIO TPOrpaMMy
0o0y4eHHs, HO MOTYT OBITh NpPEJIOKEHBI Ui M3Y4YCHHS OTAEIbHBIM MOTHBHUPOBAHHBIM U



CIIOCOOHBIM 00YYaIOIIUMCS.

YrnyOnéHubIi YPOBEHb U3y4YECHUS UH(POPMATUKH PEKOMEHYETCS 1JIst
TEXHOJIOTHYECKOTO npoduis, OPUEHTUPOBAHHOTO Ha WHXXEHEPHYIO U
MH(OPMALIMOHHYIO CQepbl AeSATeNbHOCTH. YTIyOJEHHBIM YpPOBEHb H3y4eHUS HH(YOPMATHKHU
o0OecrieunBaeT:  MOATOTOBKY  OOydYaroluxcs, OPUEHTUPOBAHHBIX HA CIELHUAIBHOCTU B
o0nacTy MH(POPMAIIMOHHBIX TEXHOJOTUN U MHXKEHEPHbIE CIEIHAIIbHOCTH, Y4aCTHE B POCKTHOM
U HCCIEA0BATENIbCKOM JIEATEeIbHOCTH, CBSI3aHHON C COBPEMEHHBIMHM HAIIPaBICHUSMU OTPACIU
MH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHM, MOATOTOBKY K YYacTUIO B OJUMIIHNAAaX U
cnaye EnuHoro rocyjapcTBEHHOT0 9K3aMeHa 1o HHPOpMaTHKeE.

[TocnenoBarenbHOCT, M3yUEHHUS TEM B Ipefesiax OIHOro roja OOy4eHHs] MOXKET ObITh
W3MEHEHa M0 YCMOTPEHHIO Y4YHUTeNls IpU MOArOTOBKE paboueil NporpaMMbld MOYPOUHOTO
IIJIAHUPOBAHUSL.

OO0rmiee YMcao0 4acoB, PEKOMEHIAOBAHHBIX IS M3ydeHuss mHPopMaTuku — 272 yaca: B 10
kiacce — 136 yacoB (4 yaca B Hezento), B 11 kinacce — 136 dacoB (4 yaca B HECIIO).



COJEPKAHUE OBYYEHUA

10 KJIACC

u¢posas rpaMOTHOCTH

TpeboBaHMs TEXHUKU O€30MACHOCTH W TUTUEHBI IIPH paboTe ¢ KOMITBIOTEPAMHU U JIPYTHMHU
KOMIIOHEHTaMH IIU(PPOBOr0 OKPYKEHHUS.

[TpuHIUIB pabOTHl KOMITBIOTEPOB U KOMITBIOTEPHBIX CHCTEM. ApXuTeKkTypa (on HelimaHa.
l'apsapockaa apxumekmypa. ABTOMAaTHYECKOE BBIOJHEHHE MPOrPaMMbI  IPOLIECCOPOM.
OmnepaTtuBHas, TMOCTOSHHAs M AOJTrOBpeMeHHas namsaTb. OOMEH JaHHBIMU C TOMOIIBIO IIKH.
KoHnTtposuieps! BHEIIHUX yCTPOUCTB. [IpsAMOIM TOCTYI K MamMsATH.

OcHOBHBIE TEHACHLMHM pa3BUTHUS  KOMIIBIOTEPHBIX  TexHosorui. IlapamnenbHble
BblUMCIEHUS.  MHoronpoueccopusle  cuctemsl.  Cymnepkomnbrorepsl.  PacnpenenéHuble
BBIUUCIIUTENILHBIE CUCTEMBI U 00paboTKa OONBIINX HaHHBIX. MOOMIBbHBIE TU(POBBIE YCTPOUCTBA
U HUX poib B KOMMYHUKalMAX. BcTpoeHHble KOMIBIOTEPHl. MUKPOKOHTPOJUIEPHI.
PobGoTu3upoBaHHbIC IPOU3BOJICTBA.

[TporpamMHOe  oOecriedyeHHE KOMIIBIOTEPOB W KOMIBIOTEPHBIX  CHUCTeM. Bunisbl
IIPOrpaMMHOr0 obecredeHus M MX HazHaueHue. OcOoOEHHOCTH HPOrpaMMHOrO oOecredyeHus
MOOMIIBHBIX ~ ycTpoiicTB. [lapamiensHoe mnporpammupoBaHue. CHUCTEMHOE NPOrpaMMHOE
obecrieyenne. OrnepanMOHHBIE CUCTEMBL. YTHUIHTHL. JlpaiiBepsl ycTpoicTB. MHCTAISIIMS WU
JEUHCTAJUISILIMSL IPOTPAMMHOI0 00ECIIeUEHUSI.

QaiinoBple  cucteMbl.  [IpuHOMOBI ~ pa3MenieHHs W UMEHOBaHHUS  (aiijioBB
noiarospeMeHHo# namsaTy. [1la6nons! 1u1st onvcanus rpym (haiios.

[Iporpammuoe  oOecrneueHue. JIuneH3supoBaHWE  NPOTrPAMMHOrO  oOecledyeHus M
¢ poBeIX pecypcoB. IIponpuerapHoe n cBoOoIHOE MporpaMmHoe obecneyenne. Kommepueckoe
U HEKOMMEpUYECKOE HCIIOJIb30BaHHE IPOrpaMMHOI0 olecrneueHHus M HU(POBBIX PECypPCOB.
OTBeTCTBEHHOCTh, YyCTaHaBJIMBaeMmas 3aKoHoJaTeslbcTBOM  Poccuiickoit  @enepanuu  3a
HEIPaBOMEPHOE UCIOJIb30BaHUE IPOrPaMMHOTr0 oOecreueHus: 1 UPPOBBIX PECYPCOB.

[IpyHIMIIBI TTOCTPOEHUS M amlmnapaTHble KOMIIOHEHTBhl KOMIIbIOTEpHBIX cereil. CereBble
npotokoiibl. Cetb UnTepHET. Anpecanus B cetu Mutepuer. [Iporokomnsl cteka TCP/IP. Cucrema
JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ momouiplo  Macok  noxacered.  CereBoe
aaMUHHCTpUpoBaHue. llomyueHue AaHHBIX O CETEBBIX HACTpoMKax Kommbtorepa. IIposepka
HaJIM4us CBA3M € y3710M ceTu. OmnpeleneHne MapuipyTa JBHUKEHHUS MaKeTOB.

Bunsl nesrensHoctd B cetu UHrepuer. CepBucekl MuTepnera. ['eomHbopmanmoHHbIe
cucTeMbl. ['€0JIoKallMOHHBIE CEPBUCHI PEANBHOIO BpPEMEHU (HampHUMep, JIOKalHs MOOMIbHBIX
Tene()OHOB,  ONpEJeNIeHHe  3arpyKeHHOCTH  aBTOMAarucrpaieil), = WHTepHET-TOPTOBII,
OpoHHpOBaHUE OMJIETOB U TOCTUHMUII.

['ocymapcTBeHHBIE 3JIEKTPOHHBIE CEPBUCHI M yciyrd. ColuanbHbIE CETH — OpPraHU3alus
KOJIJIEKTHUBHOI'O BSaHMO}IeﬁCTBHH 1 oOMeHa JaHHBbIMU. CeTeBOM DTHKET: ImpaBujia MMOBCACHUS B
kuOeprnpocTpancTBe. [lpoOiiemMa TOATMHHOCTH  MONy4eHHOHM wuHGpopManuu. OTKPBITHIE
o0pa3oBaTenbHbIE PECYPCHI.

TexHOTeHHbIE U IKOHOMUYECKHE YTPO3bl, CBSI3aHHBIE C HCIOJIb30BaHHEM HH()OpMAIMOHHO-
KOMMYHHMKAIIMOHHBIX ~ TexHosmorui. OOmme  mnpoOiembl  3amMTBl  MHQOpPMAIMK U
uHpopmanonHod  Oe3omacHoctu. CpencTBa  3amUThl  MHGOpPMAMM B KOMIIbIOTEpAX,
KOMIIBIOTCPHBIX CETAX ©W ABTOMATH3UPOBAHHBIX I/IH(i)OpMaHI/IOHHI)IX CHUCTEMax. HpaBOBOG
obecrieyeHne  MHGOPMAIIMOHHONW  O€30MaCHOCTH.  DieKmpouHas  yugposas  NOONUCH,
cepmuduyuposanuvie camyl U OOKYMEHMbL.



[IpenoTBpalieHue HECAaHKIMOHWPOBAHHOTO JIOCTYNMA K JIMYHOH KOH(HICHIMAIHHON
nHbOpMAIMY, XpaHSIIIEHCS Ha TNEePCOHAIBHOM KOMIIBIOTEPE, MOOWIBHBIX YCTPOHCTBAX.
BpenonocHoe mnporpamMMHoe obecneueHHEe H CHocoObl OOpsOBI € HHUM. AHTHBHPYCHBIE
nporpamMmbl. Opranu3anys JUYHOTo apxuBa uHGopmauuu. PesepBHoe konuposanue. [laponsnas
3aluTa apXuBa.

HIundpoanue nanHbix. CuMMeTpuuHble W HecuMMeTpuuHble mHdpsl. [ndpsl npocroit
3amensl. [udp Lesaps. [Hudp Bwkenepa. Anroputm mmdpoBanus RSA. Cmeeanoepadghus.

TeopeTnueckne 0ocHOBbI HHPOPMATHKH

Wudopmanus, nanneie U 3HaHus. MHQOpMaMoHHBIE MPOIECCH B MPUPOAE, TEXHUKE U
o01ecTne.

HenpepbiBHbIE M JUCKpETHBbIE BEJIWYMHBI U CUTHaibl. HeoOXoauMMocCTh JUCKpeTH3aluu
UH(pOPMAaLUH, IPEIHA3HAYEHHOM JUIs XpaHEeHUs], epeaadd 1 00paboTKUB HU(PPOBBIX CUCTEMAX.

JBonuHOoe KomMpoBaHHe. PaBHOMepHBIE M HEpaBHOMEpHBbIE KOABL. JleKkonupoBaHHe
COOOLIEHNH, 3alMCaHHBIX C MOMOILIbI0 HEpPaBHOMEPHBIX KO10B. Ycioue Pano. [loctpoenue
OJTHO3HAYHO  JEKOJUPYEMBbIX  KOJAOB ¢  IOMomblo  jepesa. I pagh An.A. Mapkosa.
Enununel u3mepenus xonudecTBa uHGopManuu. An(aBUTHBIA MOIXOJ K OLEHKE KOJIUYECTBA
uHpOpMaLny.

Cucrembl  cuucnenusi. Pa3BépHyTras 3ammch HEIBIX M JPOOHBIX  YHMCEN B
MO3ULIMOHHOM cucteMe cuuciaeHus. CBoicTBa MO3UIIMOHHOM 3aluCcH YKcia: KOJIMYECTBO U(D B
3alMCH, NTPU3HAK JIEIMMOCTH YMCIa HA OCHOBAHUE CUCTEMBI CUMCIICHHUA. AJITOPUTM IIE€peBoja
LENIoro 4Yucia U3  P-WYHOM  CHCTEMBl CUYHUCIECHHS B ACCATHUYHYIO. AJTOpPUTM II€peBoja
KOHEYHOW P-U4HOW JpoOM B JNECATUYHYIO. AJITOPUTM IEepeBoja LEJIOro Yucia U3 JASCATUYHOU
CUCTEMBbI cuucieHus B P-uunyto. IlepeBoa koHeuHO necaTuyHol 1pobu B P-nuHyro. J[BonuHas,
BOCBMEpHUYHAs M UIECTHAaAUATepUyHasi CHUCTEMbl CUHUCICHHUS, CBS3b MEXKIYy HUMH.
Apudmerrueckue ornepanyy B MO3UIMOHHBIX CUCTEMaX CUUCIECHUS. Tpouunas ypasHOo8eueHHAs
cucmema cuucienus. /[eoutno-0ecamuynas cucmema Cuuci1eHus.

KonupoBanue texkcroB. KomupoBka ASCIL. OpnoGaiitHele koaupoBku. CraHzapT
UNICODE. Komuposka UTF-8. Omnpenenenue wuHDOpMamOHHOTO 00BEMAa TEKCTOBBIX
COOOILEHUH.

KoaupoBanue uzobpaxkenuii. OrneHka HHPOPMAIIMOHHOTO 00bEMa Tpa@UUECKUX TaHHBIX
IPU 3a/laHHBIX pa3pelleHHHd U TIyOMHe KoAupoBaHuUs IBeTa. L[BeroBble Monenu. BekropHoe
koaupoBanue. @opmartsl rpapudeckux Qaiinos. TpéxmepHas rpaduka. @pakranabHas rpaduka.

KonupoBanue 3Byka. OueHka MH(OPMAIMOHHOIO 00BEMA 3BYKOBBIX JIaHHBIX IIpU
3aJIaHHBIX YaCcTOTE AUCKPETU3ALMH U Pa3psSIAHOCTH KOJUPOBaHUS.

Anrebpa noruku. Ilonstue BbIcka3biBaHHMs. BbickasbiBaTenbHble (OpMBI (IIpEIUKATHI).
KBaHTOpBI CyIIIECTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue omnepauuu. Tabmuibl HUCTUHHOCTH. Jlormyeckue BbipaxeHus. Jloruueckue
ToXaecTBa. Jloka3aTreabCTBO JIOTMYECKUX TOXKIECTB C MOMOINBIO TaOJMUI] HCTUHHOCTH.
Jlornueckue oneparuu 1 Olepanry HaJl MHOKECTBAMU.

3aKkoHBl anreOpbl JOTMKH. OJKBHBAJEHTHbIE NPEeOoOpa30BaHUS JIOTHUECKUX BbIPAKEHUI.
Jlornueckne ypaBHEHHs U CUCTEMbBI YPABHEHUM.

Jlornueckue (QyHKIUH. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JOTMUECKHX (DYHKIMHA OT
KOJIMYeCTBa apryMeHTOB. [1oHbIe CUCTEMBI TOrHYeCKUX (YHKIUH.

Kanonuueckne ¢GopMbl soruueckux BbIpakeHU. CoBeplIeHHBIE NU3bIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHbIE (POPMBI, AITOPUTMBI UX MIOCTPOEHUS MO TAOIUIE HICTUHHOCTH.

Jlornueckue aneMeHTHl B cocTaBe KommbioTepa. Tpurrep. Cymmarop. MHoropa3spsaHblil
cymmarop. IloctpoeHne cxeM Ha JIOTMYECKUX JJIEMEHTAaX [0 3aJaHHOMY JIOTHYECKOMY
BBIPOXEHUIO.  3allUCh  JIOTUYECKOTO  BBIPAKEHHUS IO JIOTMYECKON cxeme. Muxpocxemvl u



MEeXHON02UsL UX NPOU3B0OCMEA.

[IpencraBnenue HeNnbIX YMUCEN B MAMITH KOMIIbIOTEpa. OrpaHUYeHHOCTh JHMANa3oHa Yuces
IIpU OTPAHWYEHUM KoJudecTBa paspsanoB. llepenonHenue paspsaHoi ceTku. be33HakoBble U
3HAKOBBIC TaHHbIC. 3HAKOBBIA OUT. JIBOMYHBIN JOMOIHUTENBHBIN KO/ OTPULIATEIbHBIX YHCET.

[ToOGuToBBIC JIOrMYEecKue omepanuu. Jlornueckuii, apuMETHUUECKHH W UKIMYCCKUI
capurd. llludpoBanue ¢ moMoip0 TOOUTOBON onepanuu «uckitovaromee I ».

[IpencraBnenre BEHIECTBEHHBIX 4YHCEI B NaMATH KOMIbIOTEpa. 3Hayamias 4YacTb U
nopsAnoK uucia. Jluama3oH 3Ha4eHWM  BelIECTBEHHBIX uucen. [IpoGieMbl XpaHeHus
BEILIECTBEHHBIX YHNCEJ, CBS3aHHBIE C OIPAaHWYEHUEM KOJIMYECTBA pa3psaoB. BeinosiHeHHe
orepaiuii ¢ BELIECTBEHHBIMU YHCJIAMH, HAKOIUICHHE OIIMOOK MPH BHIYUCICHUSIX.

AJITOPUTMBI ¥ IPOTPaAMMHPOBaHUE

OmnpezneneHre BO3MOXKHBIX PE3YJIbTAaTOB PAa0OTHI MPOCTEHIIMX aJTOPUTMOB YIPABICHHUS
UCIOJHUTENSIMU U BBIYUCIUTEIbHBIX aJrOPUTMOB. OnpenerneHne HUCXOAHBIX JaHHBIX, MpU
KOTOPBIX aJITOPUTM MOXKET JIaTh TPeOyeMblil pe3ynbTar.

Oranbl pelieHus 3ajad Ha KommbioTepe. MHCTpyMeHTanbpHBIE CpeAcTBa: TPaHCIATOP,
oTnaauuk, mnpodunupoBmMK. Kommuisauus W UMHTepIHperanus MporpaMM. BupryanbHbie
MaIINHBbIL.

WuTerpupoBanHas cpena paszpadbotku. Metoasl ornaaku mnporpamm. lcnonb3oBaHue
TpaccupoBOUYHbIX Tabaul. OTnanouHblii BeIBOA. IlomaroBoe BbINOJIHEHHE MporpaMmbl. Touku
ocraHoBa. [IpocMOTp 3HaUEHUI TEPEMEHHBIX.

S3bik mporpammupoBanusi (Python, Java, C++, C#). Tunbl AaHHBIX: LEJIOYUCICHHbIE,
BELIECTBEHHbIE, CUMBOJIbHBIE, JlIorndyeckue. Berpienus. Cnoxubie ycinoBus. L{ukiel ¢ ycioBueM.
[Mukiael o nepeMeHHON. B3anMo3aMeHs€MOCTh Pa3IMUHBIX BUJIOB LUKIOB. MHBapuaHT nukia.
CocraBiieHne IIUKJIa C UCIIOJB30BAHUEM 3apaHee ONPEACIEHHOTO MHBApUaHTa [IUKIIA.

JoxymenTupoBanue mnporpamm. Mcnons3oBanue kommeHTapueB. [loaroroBka omnucaHus
IIPOrpaMMBbl U HHCTPYKLIMU VIS TTOJIb30BaTEIs.

Anroput™Mbl 00pabOTKHM HATypaJIbHBIX YHCEJ, 3alMCAHHBIX B IO3UIMOHHBIX CHCTEMax
CUMCIIEHUS: pa30MeHHe 3aliCH YWClIa Ha OTAEIbHbIE IU(PbI, HAXO0XKIECHHE CYMMbI M
Mpou3BeIeHUs (P, HAXOXKICHUE MAKCUMATbHON (MHHUMATBHOM) U(PHI.

HaxoxneHne Bcex MPOCTBIX YMCEN B 3aJaHHOM nuamnaszoHe. llpencraBneHue umcia B
BHUJIe HAOOpa MPOCTHIX COMHOMKUTENEW. AJTOPUTM OBICTPOTO BO3BEICHHS B CTEIICHb.

OOpaboTka HaHHBIX, XpaHsmuxcs B ¢ainax. TekcToBble W JBOMYHBIE (AMIIbI.
daiinoBeie nepemeHHble ((aitnoBeie ykaszarenu). UreHue u3 daiina. 3amuchB Qaiii.

Pa3z6uenune 3amaun Ha noazanauu. Ilogmporpammel (mpoueaypsl U GyHkuuu). Pexypceus.
PexypcuBHble 00BbeKkTHl ((pakTansl). PekypcuBHble mpoueaypbl U QyHkuuu. Mcmonb3oBaHue
CTeKa JIJIsl OpraHu3alui PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBaHue cTaHAapTHOM OMOIMOTEKM sA3bIKa HporpamMMupoBanus. [loakmioueHue
OMOIMOTEK MNOAIPOrpaMM CTOPOHHHUX Mpou3BoAUTENeH. MOIYIbHBIM NPUHLHUI TOCTPOCHUS
MIPOrpaMM.

Yucnennsle MeToabpl. TouHOE M TPUOMMKEHHOE pelIeHHs 3a7aud. YuciIeHHbIe METO[bI
pelieHusl ypaBHEHMH: MeTox mepebopa, MeToJ MOJIOBHHHOTO JeneHus. I[lpubnmxénnoe
BBIUMCJICHHE JUIMH KpUBBbIX. Bbruncnenue miomaned Guryp ¢ momMouipio YUCICHHBIX METOJI0B
(MeToa mpsIMOYTOJIBHUKOB, MeToJ| Tpanenuii). [louck makcumyma (MUHUMYMa) QYHKIIMH OJTHOM
IIEPEMEHHON METOA0M MOJIOBUHHOTO JEJICHUS.

OO6paboTKka CHMBOJIBHBIX JIaHHBIX. BeTpoeHHBIE (QYHKIUU SI3bIKa MPOrPaMMHUPOBAHUS IS
00pabOTKM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI OOpPAaOOTKM CHUMBOJIBHBIX CTPOK: IOACYET
KOJINYEeCTBA IOSBJICHUNH CHMBOJIa B CTpPOKE, pa30MEHHE CTPOKM Ha CJOBa IO MPOOEIbHBIM



CUMBOJIaM, IIOUCK MTOACTPOKH BHYTPHU JAHHOM CTPOKH,3aMEHA HAUJEHHOM ITOACTPOKH Ha IPYIryIO
CTpoKy. l'eHepammsi Bcex CIOB B HEKOTOPOM aii(haBUTE, YAOBJIETBOPSIOLINX 3aJlaHHBIM
orpaHudeHusiM. IlpeoOpazoBaHue uHCIaB CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl M 1OCIEIOBATENbHOCTH uucell. BbruncieHne 0O00OHMIEHHBIX XapaKTEPUCTHK
JIEMEHTOB MacCHBa MJIM YMCJIOBOM IOCIENOBAaTEIBHOCTH (CYMMBI, IIPOM3BEAEHUS, CPEIHEro
apu(pMETHYECKOr0, MHUHUMAIBHOTO M MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIUYECTBA HIIEMEHTOB,
YJIOBJIETBOPSIIOLINX 33JJaHHOMY YCJIOBHIO). JIMHEMHBIN NONUCK 33JaHHOTO 3HAUYEHNUSI B MAaCCHUBE.

CoptupoBka oJHOMEpHOro Maccuba. IIpocTsle METOABI COPTHUPOBKHM (METOI IY3bIPbKA,
METOJ BbIOOpa, COpTUPOBKA BcTaBKaMu ). CopTUpoBKa ciusiHueM. BricTpast copTHpOBKa MaccuBa
(anroput™ QuickSort). /[BOWYHBIN MOMCK B OTCOPTUPOBAHHOM MACCHBE.

JlBymepHbIE MaccuBBl (MaTpuilbl). AJNTOpUTMBI 00paOOTKH JBYMEPHBIX MAaCCHUBOB:
3aIl0JIHEHUE JIBYMEPHOI'O0 YHCJIOBOTO MacCcHBa IO 33JaHHBIM IPaBUIAM, IOUCK 3JEMEHTa B
JBYMEPHOM MAacCHBE, BBIYMCIIEHHE MAaKCUMyMa (MHHUMYMa) U CYMMbI 3JIEMEHTOB JABYMEPHOTO
MaccHBa, MEPECTAHOBKA CTPOK M CTOJOIIOB ABYMEPHOro MaccuBa. Paspabomka npozpamm Ons
pewenuss npocmelX 3a0ay aHanuza Oanuwlx (OYUCMKA OAHHBIX, KlACCUpuKayus, aHanu3
OMKIIOHEHULL).

HNudopMmanmoHHbIE TEXHOJIOTHA

TexcroBeiii npoueccop. PenaktupoBanue u dopmaruposanue. [Iposepka opdorpadun n
rpamMMaTuky. CpencTsa OUCKa U aBTO3aMEHBI B TEKCTOBOM ITpoueccope.Mcronb30Banne CTUIIEH.
CtpyKTypHpOBaHHbIE TEKCTOBbIE JTOKyMEHTbl. CHOCKH, orjamieHue. KoiekTtuBHas pabora c
JOKyMeHTaMu. MHCTpyMEHTHI pelieH3upOBaHUAB TEKCTOBBIX Ipoueccopax. O0iauyHble CEPBUCHI.
HenoBass mnepenucka. Pedepar. IlpaBuna uwuTHpoBaHHS HMCTOYHHUKOB M odopmieHus
oubnuorpaduueckux ccpliok. OdopmieHne cnucka JUTepaTypbl. 3HAKOMCTBO € KOMIIbIOTEPHOM
BEPCTKOM Tekcra. TexHMueckue cpeiacrBa BBojaa TekcTa. CrHenuaan3upoBaHHBIE CPENCTBA
pEOaKTHPOBAHUAMATEMATUYECKUX TEKCTOB.

Anann3 naHHbIX. OCHOBHBIE 3a/1a4M aHAJIM3a JaHHBIX: IPOrHO3UPOBaHKE, Kiaccudukanus,
KJIaCTEpU3alMsl, aHaau3 OTKJIOHeHuH. IlociaenoBaTenbHOCTh pelIeHUs 3alay aHajdu3a JaHHBIX:
cOOp NEepBHYHBIX JAHHBIX, OYMCTKA M OIEHKAa KayecTBa JAHHBIX, BIOOP H/WIM MOCTPOEHHE
MOJIeNIH, TMpeoOpa3oBaHUE NAHHBIX, BU3YyaJIM3allusl JIQHHBIX, MHTEPIpETalus  pe3yiIbTaToB.
[IporpamMMHBIE  cpelcTBAa M MHTEPHET-CEPBUCHI Ul 0OpaOOTKU U MPECTABICHUS TaHHBIX.
bonbmve nanaeie. MammHHoe oOyueHue. Mumennekmyanvhbili AHanu3 OaHHbIX.

AHanM3 JaHHBIX C TOMOIIbIO JJIEKTPOHHBIX Tabnuil. BeluucieHue cymmbl, CpeaHEro
apu(pMeTHyecKoro, HaumOOIbIIero (HaMMEHBIIEro) 3HAYEHUs Juana3oHa. BeluncieHue
KO3 pUIMEeHTa KOppelslUu JBYX psAaoB JaHHbIX. [locTpoeHue cTonOuarbixX, TMHEHYATHIX U
KpyroBeIx nuarpamm. [Toctpoenue rpadukoB dyukuuii. [lonbop muHUM TpeHa, pelIeHne 3a1a4y
MIPOTHO3UPOBAHUS.

YucneHHOe pelIeHne ypaBHEHHH ¢ MoMmolibio mojadopa mapamerpa. OnTHUMH3aLuUs Kak
MOMCK HaWJIydIlllero peleHus B 3aJaHHbIX ycioBusix. lleneBas ¢yHKUMSA, OrpaHUYEHUS.
JlokanbHble U TIOOATBHBI MHUHMMYMBI LI€JeBOM (yHkuu. Pemenue 3amad onTUMU3aluu C
MTOMOIIIBIO JIEKTPOHHBIX TAOJIHII.
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Teopernyeckne 0CHOBBI HH(POPMATHKHU
Teopetnueckue MOAXOAbI K OLEHKE KoJWYecTBa HHQPOpMAIMU. 3aKOH aJAUTUBHOCTH
uHpopmanuu. Popmyna Xaprnu. Unpopmanus u BepostHocTb. @opmyia [lleHHOHA.
Anroputmbl cxaTtus naHHbeix. Anroputm RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOpUTMBI CKaTUS JaHHBIX C MOTEPSAMH. YMEHbIIEHHE TIJIYyOMHbI KOIMPOBAHHS IBETA.



OcHoBHbIe uaeu anroputMoB cxatust JPEG, MP3.

CxopocTb nepegavyu JAHHbBIX. 3aBUCUMOCTh BpEMEHU nepenayu ot
nH(pOpMaLMOHHOTO 00BbEMA MaHHBIX U XapaKTePUCTUK KaHaya CBSI3U. [IpUYrHBI BOSHUKHOBEHUS
OomuOOK MpHU mepenade JAaHHbIX. Komapl, MO3BOMNSIONINE OOHAPYKUBATH U UCIPABIISITH OLIHOKH,
BO3HUKAIOIIME NPHU Iepenadye AaHHbIX. PaccrosHue Xsmmuura. KogupoBaHue ¢ MOBTOPEHUEM
outoB. Koapr XamMMuHra.

Cuctembl. KOMIIOHEHTBI cucTeMbl U UX B3auMozeicTBue. CucteMHbId 3(PEKT.
Ympasiienue kak HHGOPMAIMOHHEIH mporiecc. OOpaTHast CBS3b.

Monenu u  monenupoBanue. lLlens  mopenupoBanus.  COOTBETCTBHE — MOJEIH
MOJIETTUPYEMOMY OOBEKTY WM IpOolecCy, eI MojenupoBanus. Qopmain3anus MpUKIaIHbIX
3aja4.

[IpeacraBnenne pe3yabTaTOB MOJICIUPOBAHUS B BHUAC, YAOOHOM il BOCHPUSTHS
yenoBekoM. ['paduyeckoe npencraBieHue JaHHBIX (CXeMbl, TaOJIUIIBI, TPadUKH ).

I'padpr. OcHoBHble ToHsATHS. Bumel rpagos. Omnucanme rpadoB C MOMOIIBIO MaTpHIL
CMEXHOCTH, BECOBBIX MAaTpPHI], CIHCKOB CMEXHOCTH. PellleHne anropuTMUYECKUX 3ajad,
CBSI3aHHBIX C aHANU30M rpadoB (IOCTPOEHHE ONTUMAIBHOTO MYTH MEXKIYy BeplinHaMu rpada,
OmpeeNiecHue KOJIMYEeCTBA PA3NUYHBIX IMyTel MEXIy BepIIMHAMH OPHEHTUPOBAHHOTO
AIMKIIMYECKOro rpada).

Hepesbs. bunapnoe nepeso. [epesns nmoucka. Criocodsl 06xona nepesa. [Ipencrapnenue
apumeTnyecKux BBIPRKEHUN B BUAE JepeBa. J(MCKpeTHbIE UIPHI JABYX HUIPOKOB C IOJIHOM
nHpopmanueii. Iloctpoenne nepeBa mepebopa BapHAHTOB, OINUCAHWE CTPATETHH WIPHI B
TabymuHOU (hopme. BEIUTPBINTHBIC U IPOUTPHIIITHBIC TTO3UIIUU. BRIUTPEINIHBIE CTPATETHH.

CpeactBa  MCKycCTBEHHOro  uHTeiekta.  CepBHCHI ~ MAIIMHHOTO  IEpeBoja U
pacrno3HaBaHus yCTHOU peun. KorHutuBHble cepBuChl. VaeHTHUQHUKAIUS U TOUCK U300paKeHU,
pacno3HaBanue Jsuin. CamooOydaromuecss cHUCTeMBl. VICKYCCTBEHHBI  WHTEIJIEKT B
KOMITBIOTEPHBIX Urpax. Mcrmoiap30BaHHEe METOJIOB MCKYCCTBEHHOTO HMHTEIUIEKTA B OOYUYarOIIMX
cuctemMax. VMcrnonb3oBaHue MeTO0B UCKYCCTBEHHOT'O MHTEIJIEKTa B poOoToTexHuKe. HTepHeT
Belei. [lepcnekTuBbl pa3BUTHSL KOMITBIOTEPHBIX MHTEIUIEKTYaIbHBIX cucTeM. HelipoHHbIE ceTu.

AJITOPUTMBI M NIPOrPAMMHPOBaHHe

dopmanu3anus MOHATHA anroputMa. MammHa TeropuHra Kak yHUBEpCaldbHas MOJENIb
Bbruucienuil. Tesuc Yépua—Twropunra. Mawuna I[locma. Hopmanvuuie ancopughmer Mapkosa.
Aneopummuuecku  nepaspewiumvlie  3adauu.  3adaua  ocmanosa.  Heeosmoorcnocmo
aemoMamu4eckol OmaaoKu NPOSPamM.

OneHka CI0XHOCTH BBIYHCIEHUN. Bpemsi paboTel U 00BEM HCIIONB3yeMOM MaMsATH, UX
3aBUCHUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OLEHKa aCUMOTOTUYECKOH CIIOXHOCTH
JITOPUTMOB. AJTOPUTMBI MOJTMHOMHUAIBHONW cloxHOCTH. [lepeGopHble anroputmbl. IIpumepsl
Pa3IMYHBIX AITOPUTMOB PELICHMS OJTHOM 3a/1a4, KOTOPBIE UMEIOT PA3JIMYHYIOCJI0KHOCTb.

[Touck mDpoOCTBIX YMCENT B 3aJaHHOM JAHMana3oHE C TMOMOLIBI0 AJITOPUTMA «PEHIETO
Oparochenar.

MHoropa3ps/Hble Lelble YUCIa, 33/1a41 JJIMHHON apru(pMETHKH.

CrnoBapu (accollMaTUBHBIE MacCUBBI, 0TOOpaskeHus). Xam-tabnuisl. [Toctpoenue
asi(haBUTHO-4AaCTOTHOTO CJIOBAPS JJIsl 3a/IaHHOTO TEKCTA.

Ananuz mexcma Ha ecmecmeeHHOM A3viKe. BwiOenenue nocnedosamenbHOCmeNnno
wabnony. Pecynapnvie svipascenus. Yacmommwiil ananus.

Creku. AHanu3 MIPaBUIILHOCTH CKOOOYHOTO BBIPAKEHHSL.

BrruncnenneaprupmMeTn4eckoro BoIpaXKeHusl, 3aIIMCAHHOTO B TOCTPHUKCHOM
¢dopme. Ouepenu. Mcnionbp3oBanue ouepeau Ui BpeMEHHOTO XpaHeHHs! JaHHbIX. CgsA3Hble



CNUCKU. PeafzuS’auuﬂ cmeka u oqepedu C NOMOUWBIO CBA3HbIX CNUCKOS.

Anroputmbel Ha rpadax. [locTpoeHne MHHHMAIBHOTO OCTOBHOI'O JI€pE€Ba B3BELIEHHOI'O
CBS3HOTO HEOPHEHTHUpOBaHHOTO Tpada. O6x00 epaga 6 enyouny. Ob6x00  epaga 8
WUPUHY. KomnyectBo ~ pa3nmuuHbIX ~ MyTed  MEXAY BEpIIMHAMU OPUEHTHPOBAHHOTO
anmKiImeckoro rpada. Anroputm Jleikerpol. Areopumm @Prouda—Yopwanna.

HepeBbs. Peanuszanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBonuHble (OMHApHBIE)
nepeBbsi. IlocTpoeHue nepeBa A 3aJaHHOTO apU(METHUECKOro BbIpakeHMs. PeKkypcuBHBIE
anropuT™Mel 00x0/a nepesa. Mcnonp30BaHue CTeKa U ouepean it 00Xoa aepena.

JluHaMuveckoe NpPOrpaMMHUPOBAHHE KaKk METOJ pEIICHHS 33Jad C COXpaHEHUEM
IIPOMEKYTOUHBIX  PE3y/lbTaTOB.  3ajayd, pellaeMble C  I[OMOUIbIO  JAMHAMHYECKOro
IIPOrpaMMUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (DYHKIUI, MOACYET KOJIMYECTBA BAPHAHTOB,
3aJ]aui ONTUMH3AIIHH.

[Tonsatne 06 00BEKTHO-OPUEHTUPOBAHHOM IIPOrpaMMHUPOBAHUHU. OObeKTsI U
kiaccbl. CBoiictBa M MeToabl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIA aHanu3. Pa3paborka
[IporpaMM Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOIO MojaxoAa. VHKancymsuus, HacieloBaHHE,
nomMopusm.

Cpenpl ObicTpoil pa3zpaborku mporpamm. [IpoexktupoBanue uHTepdeiica Mosib30BaTeNs.
Vcnonb30BaHue rOTOBBIX YIPABISEMbIX JIEMEHTOB /ISl IOCTPOECHUsIUHTEpdeiica.

0O0630p s36IKOB MTporpaMMupoBanus. [loHsTHe 0 mapagurMax MpPOrpaMMHUPOBAHHUS.
H3yuenue 6mopoco A3blka npocpammupo8anusl.
HNudopManmoHHbIE TEXHOJIOTHA

Otanbl  KOMIBIOTEPHO-MAaTEMAaTUYECKOTO  MOJEIMPOBAaHUSA:  IIOCTAaHOBKA  3aJayH,
pa3paboTKa MOJIENN, TECTUPOBAHUE MOJEIH, KOMIBIOTEPHBIA SKCIEPUMEHT, aHAJIU3 PE3yIbTaTOB

MOJIEJINPOBAHMUSL.
JlyckpeTr3anus Ipyu MaTeMaTHYECKOM MOJIETTUPOBAHUHU HEMPEPBIBHBIX MTPOLIECCOB.
MonenupoBanue JIBUKEHUS. MonenupoBanue OMOJIOTNYECKUX

cucteM.MaremaTH4eCcKe MOJENIN B )KOHOMUKE. BbrancianTensHble
HKCHEPUMEHTHI ¢ MOJIeNAIMU.OOpaboTKa pe3yabTaToOB IKCIEpUMEHTa. MeTo HauMEHBIINX
kBasipaToB. OIleHKa YMCIIOBBIX MapaMeTPOB MOJEIHNPYEMBIX OOBEKTOB M MPOIIECCOB.
Boccranosnenune

3aBHCHMOCTEH 110 pe3yJabTaTaM dKCIIEpUMEHTA.

Beposarnoctasle Mozenu. Meronsl Monrte-Kapno. MMuranmoHHoe MoOAenupoBaHUE.
CucreMbl MaccoBOro 00CITyKUBaHUS.

Tabnuunble (pesnauMOHHBIE) 0a3bl JaHHBIX. Tabiulla — MpeJCTaBlI€HHWE CBEACHHH 00
OIHOTUMHEBIX 00BekTax. llome, 3ammch. Kimrou Tabmuupl. Pabora ¢ roroBoii 0a30ii JaHHBIX.
3anonHenue 0a3bl naHHbIX. [louck, copTupoBka U GUIbTpalus JaHHBIX. 3alIPOChl Ha BBIOOPKY
JaHHBIX. 3alpochl C IapaMmeTpamMHu. Bprumcisiemble MOJSB 3ampocax.

MHuorortabauunbsle 0a3bl AaHHBIX. Tumbl cBsizelt Mexay TaOnuuamu. BHemHuit kiod.
[emocTHOCTH 0a3bl JAHHBIX. 3aMPOCHI K MHOTOTAOIUYHBIM 0a3aM JTaHHBIX.

OcHosHble npunyunsl Hopmanuzayuu 6a3 oauuvix. A3vik ynpasenenus OoaumHvimu SQL.
Cosz0anue npocmulx 3anpocos Ha a3vike SOQL na 6bl00pKYy 0aHHbIX U3 00HOU MabIUYbL.

Hepenayuonnule 6azvl 0annbix. IKcnepmHule Cucmembl

WNuTteprer-npuiioxkenus. [IoHsaTHe 0 cepBepHON M KIMEHTCKOW 4acTsax canTta. TexHomorns
«KITUEHT — cepBep», e€ nocTonHCcTBa U HenocTaTku. OcHOBHI si3pika HTMLu kackagHbIX TaOuIl
cruneit (CSS). Cuenapuu Ha sa3bike JavaScript. @opMbl Ha BeO- cTpaHHULIE.

Pa3menienue BeO-caiiToB. Yciayra XocTuHra. 3arpy3ka ¢aiaoB Ha CaiT.

BBoa n3o0pakeHHIl € HCIOJIB30BAHHUEM pPa3IMYHBIX HUGPOBBIX YCTPONCTB (LHUPPOBBIX
(dhoToanmapaToB ¥ MHUKPOCKOIIOB, BHUJEOKaMep, CKAaHEPOB M JPYrux ycTpoucTB). ['padudeckuit
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penaktop. Pazpemenne. Kanpuposanue. Mcnpasnenue nepcnektussl. ['ncrorpamma. Koppekuust
ypoBHEH, Koppekuus msera. OOecrBeurnBaHUE LBETHBIX H300pakeHWi. Peryms. Pabora ¢
obmactsimu. OUIBTPEI.

MHorocinoiiasle uzo0paxenus. TexcroBele cinou. Macka cios. Kananel. CoxpaHeHue
BbIeTIcHHOW oOmactu. lloaroroBka wiumOcTpanuii  Juisi  BeO-caliToB. AHUMHpPOBaHHBIC
HM300pakeHUsI.

Bekropnas rpaduka. I[lpumurtubsl. V3meHeHue mnopsiaka 371eMeHTOB. BrlpaBHUBaHUE,
pacnpenenenue. ['pynnupoBka. Kpubie. @opmaTbl BEKTOPHBIX PHCYHKOB. lcnonb3oBaHue
KOHTYpOB. BekTopu3zanius pacTpoBbIX H300pasKeHUH.

[IpuHUMITBI TOCTPOEHUSI U PENAKTUPOBAHMS TPEXMEPHBIX Mozenei. CeTouHble MOJEIH.
Marepuansl. MoaenupoBaHue UCTOYHUKOB ocBerieHus. Kamepbl. A xnutuBHbie TexHosoruu (3D-
npuHTepsl). [loHsATHE O BUPTYaIbHOU PEaTbHOCTU U IOMOJHEHHON PealbHOCTH.

11



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBbI
IO TH®OPMATHUKE HA YPOBHE CPEJHEI'O OBIIHEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YNbTaThl OTPAKAIOT TOTOBHOCTH U  CHOCOOHOCTh OOyYaromuxcs
PYKOBOJICTBOBATbCS ~ C(POPMHUPOBAHHOM  BHYTPEHHEH  MO3MLMEH  JIMYHOCTH, CHUCTEMOM
[EHHOCTHBIX ~ OPUEHTALMH, TO3UTUBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO  OOINECTBa, PACHIMPEHHE XU3HEHHOTO ONbITa U
OIbITAa JIEATEJILHOCTU B IIPOLECCE pealn3allud CPeACTBAMU Y4eOHOro MpeaMeTa OCHOBHBIX
HaIIPABJICHUN BOCIIUTATEIBHON JESATEIBHOCTH.

1) rpaxnanckoro Bocnuranus:

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IpaB M OOS3aHHOCTEH, YBa)XKCHUE 3aKOHA U
MPaBONOPSIKA, COOJIIOJICHHE OCHOBOIIOJIATAIONIMX HOPM  HMH(OPMAIIMOHHOTO TpaBa H
nH(pOPMAIIMOHHOMN 0€30MacHOCTH;

TOTOBHOCTh TPOTHBOCTOSITH HWJCOJIOTUM OSKCTPEMHU3Ma, HAIlMOHAIU3Ma, KCEHO(POOHH,
JTUCKPUMHUHALIMK [0 COIHAIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IPH3HAKAM B
BHUPTYaJIbHOM IIPOCTPAHCTBE;

2) naTPHOTHYECKOTO BOCTIHTAHMS:

LICHHOCTHOE OTHOILICHHE K HCTOPUYCCKOMY HACICIUI0, JOCTHXKeHUsM  Poccuu B
HayKe, HCKYCCTBE, TEXHOJOTHUSX, MOHUMaHHE 3HA4YCeHHs WH()OPMATHKM KaK HAayKH B JKU3HH
COBPEMEHHOT0 O0IIEeCTBA;

3) 1yXOBHO-HPABCTBEHHOI0 BOCHUTAHMUS:
c()OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3THYECKOrO MOBEJIEHHUS; CIOCOOHOCTH
OLCHUBATb CUTYyAIIUIO U NPHUHUMATbL OCO3HAHHLIC PCHICHUA,

OPHUCHTHPYACH HA MOPAJIBHO-HPABCTBECHHBIC HOPMBI U ICHHOCTH, B TOM YHMCJIC B CETU I/IHTepHeT;

4) 3cTeTH4ecKoro BOCHUTAHUS:

ICTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas ACTETMKY HAYYHOTO H TEXHHYECKOIO
TBOPUYECTBA;

CHOCO6HOCTB BOCHpI/IHI/IMaTL paSJ'H/IlIHI)Ie BUJIbI I/ICKYCCTBa, B TOM 4YHCJIIC OCHOBAHHOI'O Ha
HCIIOJIB30BAaHUH HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

5) ¢pusnueckoro Bocnuranusn:

c(hOpMUPOBAHHOCTh  37IOPOBOTO W  0€30MacHOro o0pa3a JKU3HHU, OTBETCTBEHHOTO
OTHOIICHUS K CBOEMY 37I0POBBIO, B TOM YHCIIe 3a CUET cOoONoIeHus TpeOoBaHMl Oe30macHOn
IKCIUTyaTalluu CPEACTB MHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN;

6) TpynoBoro BocnuTanus:

FOTOBHOCTb K aKTHBHOI J1eSATeIbHOCTH TEXHOJIOTHUECKOH U COLMAIBLHOM HAIPaBIeHHOCTH,
CHOCOOHOCTh MHULMUPOBATh, IIAHUPOBAThH U CAMOCTOATENIBHO BHIIOIHATE TAKYIO JEATEILHOCTS);

MHTEPEC K chepam npohecCHOHAIBHOI JIeATENbHOCTH, CBSI3aHHBIM C
UH(POPMATUKOM, IIPOrpaMMUPOBAHUEM M MH()OPMALMOHHBIMU TE€XHOJOTUAMHU, OCHOBAHHLIMU Ha
JOCTHYKEHHUAX HAyKu MHGOPMATHKHU U HAyYHO-TEXHUYECKOTO IPOrpecca, yMEHHE COBEpLIATh
OCO3HAaHHBIA  BBIOOp  Oyaymell  HpodeccHHU PealTu30BbIBATh COOCTBEHHBIE KU3HEHHBIE
[IJIaHBL;



TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHMIO W CAMOOOPA30BaHMIO HA MPOTSHKECHUM BCEH
KH3HU;

7) 3K0/10rHYeCKOr0 BOCIIMTAHUS:
0CO3HaHHUE I106ATBLHOIO XapakTepa SKOIOTMUECKHX MPOOIeM U MyTel UX pelleHHs, B TOM
YHCIie ¢ YUETOM BO3MOXKHOCTEH HH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TeXHOIOTHIA;

8) uennocrn Hayunoro nosnanusn:

c(OPMHPOBAHHOCTh ~ MHPOBO33PEHUS,, COOTBETCTBYIOILETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKH, JOCTIXKEHUSM HAYYHO-TEXHUYECKOTO IIporpecca u 00IEeCTBeHHOMIPAKTHKY, 32
CuéT TMOHUMAHUSA pPOIM WHQPOPMALMOHHBIX PECYpCOB, HWH(POPMALMOHHBIX IPOLECCOB U
MH(POPMAIIMOHHBIX TEXHOJOTHH B yCIOBUAX HU(GPOBOH TpaHchoOpMalMd MHOTHX cdep >KU3HU
COBPEMEHHOI0 00IECTBA;

OCO3HAHHME LIEHHOCTH HAyYHOW AEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIJIATH MPOCKTHYIO U
MCCIIEIOBATENBCKYIO NeSITETbHOCTh HHMBHIYaTbHO U B TPYIIIIE.

9) sMouMOHANLHBII HHTEUIEKT, IIPEANOIAralomuUi c()OPMUPOBAHHOCTD: CAMOPETYJIMPOBAHHUS,
BKJIIOYAIOILETO CaMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHME, CIIOCOOHOCTb aJalTHUPOBATbCA K SMOLMOHAIBHBIM
U3MEHEHUSAM U IPOSBIATh THOKOCTb, OBITh OTKPBITBIM HOBOMY;
BHYTPEHHEH MOTUBAlMM, BKJIIOYAIOUIEH  CTpeMJIEHHE K  JOCTHXKEHHMIO  ILIeJU U
ycHexy, ONTUMHU3M, HHUIIMATUBHOCTb, YMEHHE JIEHCTBOBAaTh, UCXO/I U3 CBOMX BO3MOXKHOCTEN;
SMIATUH, BKJIIOYAIOUIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHUE MApPYTHX,
YUUTHIBATH €r0 MpPU  OCYILIECTBICHUM KOMMYHHUKAllMH, CIIOCOOHOCTb K COUYBCTBHUIO U
COIEPEKHUBAHUIO;
COLIMAJIbHBIX HABBIKOB, BKJIOYAIOUIMX CIOCOOHOCTh  BBICTpauBaTb  OTHOILEHUS C
JAPYTUMH JIFOABMH, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3periaTb KOH(QIUKTEHI.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynprare u3ydeHus MHOOpPMATHKM Ha YpPOBHE CpeaHEro oOIero ooOpa3oBaHus y
oOyuaromerocst OyayT cGhOpMHpPOBAaHbI METalpeIMETHbIE pe3yJabTaTbl, OTPa)XKEHHbIE B
YHUBEPCAJIbHBIX YUYE€OHBIX ACHCTBUSX, @ UMEHHO — IIO3HABATENIbHbIE YHUBEPCAIbHbIE

yueOHbIe JIEHCTBHS, KOMMYHUKaTUBHBIE YHUBEPCAJIbHBIE yueOHbIE
JeNCTBUSL,PETYNIATUBHBIE YHUBEPCAJIbHBIE YUEOHbIE IEHCTBUS, COBMECTHAs
NESTEIBHOCTD.

Ilo3HaBaTebHBbIE YHUBEpPcAIbHbIE y4eOHbIE AelcTBUS
ba3oBble JJoruueckue geiicTBUs:
CaMOCTOSITENNLHO (OPMYIHUPOBATh U AKTYATH3UPOBAThH MPOOJIEMY, paccMaTpUBaTheE
BCECTOPOHHE;
YCTaHABIINBATh CYIIECTBECHHBIN MpU3HAK  WJIU  OCHOBAHHS JUIST
CpaBHEHUS, KJaccu (UK U 0000IIeHNUS;
OTIPEICTIATH 1SN ISATSIIbHOCTH, 33/1aBaTh TapaMeTPhl U KPUTEPUH UX JIOCTHIKCHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSX;
pa3pabaTbiBaTh IUIAaH ~ pelmIeHuss  mpoOJieMbl ¢ y4€TOM  aHaliu3a
HAMEIOIINX CS
MaTepHATbHBIX 1 HEMAaTePHATBHBIX PECypPCOB;
BHOCHTH KOPPEKTHUBHI B JIEATEIHHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIbTATOBIIEIIM,
OIICHUBATh PUCKH MOCIICACTBUH ACATEIHHOCTH;



KOOPJAWHUPOBATh U BBINOJHATH paboTy B YCIOBHSIX pEaJbHOIO, BUPTYaJbHOTOU
KOMOHMHUPOBAaHHOI'O B3aUMOJAEHCTBUS;
pa3BUBATh KPEATUBHOE MBILUICHUE MTPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBarTebCcKue 1eiiCTBUS:

BJIQJICTh HABBIKAMHM Y4€OHO-UCCIIEIOBATEIBCKON U MPOEKTHOM JIEATENbHOCTH, HAaBBIKAMU
paspeleHusi npoosiaeM, ClIOCOOHOCTBIO M TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY ITOMCKY METOOB
pelieHust pakTUYECKUX 3aJ1ay, MPUMEHEHUIO Pa3IUYHbIX METOJIOB IMO3HAHUS;

OCYIIECTBIISATh PA3JIMYHBIC BHJbl JIEATEIHOCTH MO TMOJYYEHHUIO HOBOT'O 3HAHMUS, €ro
WHTEpPIIPETAINH, TPEeoOpPa30BAHUIO0 M MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHTYAIHSIX,B TOM
YHClie MPU CO3AaHUU YU€OHBIX U COI[MANIbHBIX IPOEKTOB;

(GbOopMUPOBATh HAYYHBIN THIT MBIIUICHUS, BIaICTh HAYYHOU TEPMHUHOJOTHEH, KIFOYCBBIMU
MOHSATUSAMU U METOJaMHU;

CTaBUTh M (POpMyIUpOBaTh COOCTBEHHBIC 3a7aud B 00Opa30BaTEIBHOM IEATEIBHOCTH U
KU3HEHHBIX CUTYAaIHIX;

BBISIBJIATh TIPUYMHHO-CJICJACTBEHHBIE CBSI3M M aKTyalUM3UpPOBaTh 3a/layy, BBIJIBUTAThH
TUNOTE3Y €€ pelieHus, HAXOAUTh apTyMEHTHI Ui JI0Ka3aTeIbCTBA CBOUX YTBEPXKACHMUIA,3a1aBaTh
rapamMeTpbl U KpUTEPUHU PEIICHHUS;

aHAIM3UPOBATH TOJYYEHHBIC B XOJI€ PEILICHUS 3a/1a4H Pe3yNbTaThl, KPUTUYECKU OIEHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

JaBaTh OIICHKY HOBBIM CHTYAI[UsM, OIICHHBATh NMPHOOPETEHHBIA OIBIT; OCYIICCTBIATH

I[eJICHAIIPaBJICHHBII MOUCK NIEPEHOCa CPEJICTB U CIIOCOOOB IEHCTBUS
B Mpo¢eCCHOHATIBHYIO CPELY;

YMETh [EPeHOCUTh 3HAHHWs B  IIO3HABATEJIbHYI0O M  MPAKTUYECKYyl0  o0jacTu
KHU3HECATEIIbHOCTH;

YMCThb UHTCTPUPOBATH 3HAHUSA U3 PA3HBIX ITPEAMCTHBIX O6HaCTeI>'I;

BBIZIBUI'aTb HOBBIC HACHU, NPCAJIaraTb OPHUIMHAJIIBHBIC IIOAXOAblI MW PCHICHUS, CTABUTH
HpO6J’I€MLI " 3aJ1a4i, JOIIYCKAOIINEC aJIbTCPHATHUBHBIC PCIICHU.

Pa6ora c undopmanueii:

BIIAJICTh HABBIKAMHU TIOJY4YeHHs] HHQPOPMAlMM U3 HCTOYHMKOB Ppa3HBIX THIIOB,
CaMOCTOATENIbHO ~ OCYILECTBIIATh MOMUCK, aHaJM3, CUCTEMATU3ALMI M HMHTEPHPETALHUIO
“H(pOpMaIUU Pa3TUYHBIX BUIOB U (HOPM MPECTABICHUS;

CO3/1aBaTh TEKCThI B Pa3NWYHBIX (popmaTax ¢ y4€TOM HazHayeHUs UHPOPMALUUU
1[EJIeBOM ayIMTOPUH, BEIOUPAst ONITUMATBHYIO (JOPMY MPECTABICHHUS U BU3yaIN3alli1;0lICHUBATh
JIOCTOBEPHOCTD, JETUTUMHOCTD nH(pOpMaIINH, e€ COOTBETCTBHE

MIPABOBBIM M MOPATLHO-3THYECKUM HOpPMaM;

WCIIOJIB30BaTh CpeACTBAa HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTUHA B
peleHnn KOTHUTHBHBIX, KOMMYHHKATHBHBIX u OpraHU3aIMOHHBIX 3a/1a4 ¢
CcOOMI0ICHUEM TpeboBaHMit IPTOHOMUKH, TEXHUKHU 0e30macHOCTH, TUTHEHEI,
pecypcocOepekeH s, MPAaBOBBIX M ATHUYECKUX HOPM, HOPM MH(POPMAITMOHHOM 0€30TacHOCTH;

BIIQJICTh HABBIKAMH pACIIO3HABAHWUSA W 3alUThl HHPOpMAKK, WHOOPMAIMOHHOU
0€30MacCHOCTH JIMYHOCTH.

KoMMyHuKaTHUBHbIE YHMBeEpPCAJbHbIE y4eOHbIe /1eliCTBUA
Oo01enue:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BCeX cepax KU3HU;

pacmo3HaBaTh HeBepOaJIbHBIE CPEACTBA OOIICHHS, IMMOHMMATh 3HAYEHHUE COIMAIBHBIX
3HAKOB, PaclO3HABATh MPEANOCHIIKM KOH(DIMKTHBIX CUTYallui U CMATYAThKOH(IUKTHL;



BJIaACTh PA3JIMYHBIMU criocobamu OGH_IGHI/ISI n BSaHMOHeﬁCTBHH,aprMeHTI/IpOBaHHO BCCTH
Auajior, yMmeTb CMAr4aTb KOH(i)J'II/IKTHBIe CUTyalllu,
pa313épHyTo W JIOTUYHO HU3JIaraTb CBOXO TOUKY 3pCHHA C UCITIOJIb30BAHUCM A3BIKOBBIXCPCACTB.

CoBMecTHas1 1eATEJIbHOCTD:

MOHUMAThH U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMaHHON U WHINBUyaTbHOUPAOOTHI,

BEIOMpATh TEMATUKy M METOJBI COBMECTHBIX JCUCTBUN C y4ETOM OOIIUX HHTEPECOB H
BO3MOKHOCTEHN KaKJIOTO 4ICHA KOJUIEKTUBA;

MPUHUMATh LEIM COBMECTHOM JIE€SITEIBbHOCTH, OPraHU30BbIBATH M KOOPJIUHUPOBATH
JEHCTBUS IO UX JIOCTHKEHUIO: COCTABIIATH IJIaH JAEMCTBUM, paclpelesaTh POIU ¢ YUETOM MHEHUI
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PabOTHI;

OIICHUBATh KAa4eCTBO CBOETO BKJAJa M KaXJOr0 YYaCTHHUKA KOMaHJbl B OOIIMI pe3ysbTar
o pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLICHUBATh WJEU C IMO3ULHUHU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYHWICCTBIATL MO3UTHBHOC CTPATCITHYCCKOC IIOBCACHUC B Pa3IMYHBIX CUTyalUAX,
IMPOABJIATH TBOPYCCTBO U B006pa)K€HI/Ie, OBLITH WHHUIIMATHUBHBIM.

PeryqsiTuBHbICe YHHBepCaJbHbIe y4eOHbIe AeiiCTBHSA
Camoopranuszaums:

CaMOCTOSITEJIbHO OCYILIECTBIIATh IO3HABATEJIbHYIO JIE€ATEIbHOCTD, BBISBIATH IMPOOJIEMBI,
CTaBUTh U (OPMYJIMPOBAaTh COOCTBEHHbIE 3a/Ja4dM B 00pa30BaTEIbHON JEATENbHOCTH U
KU3HEHHBIX CUTYalHsIX;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEIIECHUS MPOOJIEMbI C YYETOM HMMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEOYTCHUH;

JIaBaTh OLEHKY HOBBIM CUTYAalUsIM;

pacmupsATh paMKH Y4eOHOTO MpeIMETa Ha OCHOBE JINYHBIX MPEANOUYTEHUN;

JieNlaTh OCO3HAHHBIM BBIOOpP, apryMEeHTHpPOBaTb €ro, OpaThb OTBETCTBEHHOCTb 3a
peLieHue;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHocOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOM PYIUIIMH B Pa3HBIX 001acTAX
3HAHUN, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTeNIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb:

JaBaTb OLCHKY HOBBLIM CHTYyallMsIM, BHOCUTH KOPPCKTUBLI B JACATCIBHOCTH, OLCHHUBATH
COOTBETCTBHE PE3YJIbTATOB IIEIISM;

BJIaJICTh HABBIKAMH TO3HABATENbHON peIIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX IEHCTBUM U
MBICIMTENIBHBIX MPOLIECCOB, UX PE3YyIbTaTOB U OCHOBAHHM, MCIIOIB30BaTh MPHUEMBI pedaekcuu
JUIsl OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHMS;

OLIEHUBATh PUCKU M CBOEBPEMEHHO NMPHUHUMATh PEUICHUs MO MX CHU)KEHUIO; MPUHUMATh

MOTHBBI U apTYMEHTBI IPYTUX P aHATIHU3€ Pe3yIbTaTOB AEATEIIbHOCTH.

IIpunsiTus cedst U Apyrux:
PUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOMHCTBA,
IPUHUMATh MOTHUBBI U apTYMEHTBHI APYTUX IPU aHATIM3€ PE3yIbTaTOB IEATEILHOCTH;
NPU3HABaTh CBOE MPaBO U MPaABO APYTHX Ha OLIMOKY;

pa3BuUBaTH CIIOCOOHOCTH MIOHUMATh MUP C MO3UIKUHN APYTOro UCJIOBCKA.

HNPEIMETHBIE PE3YJIBTATDBI

B npouecce u3yuenus xypca uHpopMaTHuKu yriayosnéHHoro ypoBHsS B 10 kmaacce



o0y4aromuMucs OyayT TOCTUTHYTHI CIIEIYIOUIHE IPEIMETHBIEC Pe3yIbTaThI:

BJIAJICHUE NPEACTABICHUAMU O pOJU HMH(OPMAIMK U CBS3aHHBIX C HEH HpOIEcCOB B
NpUpOJe, TEXHUKE M OOILIeCTBE, MOHATUSAMH «UH(POpMAIUD», «UHPOPMALUOHHBIA IMPOLECC,
«CUCTEMay», «KOMIIOHEHTBI CHCTEMBI», «CHUCTEMHBIH 3(PPEeKT,

«uH(pOpPMAIIMOHHAS CHCTEMAY, «CUCTEMA yIPABIICHUSY;

BJIaJICHHE METOAaMU NoHMCKa uHpopManuu B ceTd VHTEepHET, yMeHUEe KPHUTUYECKU

OLIEHUBaTh HH(OPMALIHIO, IOJYUECHHYIO U3 ceTH MIHTepHeT;

YMEHHME XapaKTepU30BaTb OOJbIINE JaHHbIE, NPUBOAUTH IPUMEPbl HCTOYHHUKOB UX
MOJIyYE€HHUsI M HaIlpaBJICHHsI HCIIOJIb30BAHUS, YMEHHE KJIacCHU(PHUIMPOBATH OCHOBHBIC 3aJaud
aHaJlM3a JaHHBIX (MIPOTHO3MPOBAHUE, KiIacCU(UKALIMS, KIACTepU3alMsl, aHAIU3 OTKIOHEHUN),
MMOHUMATh IOCJIEIOBATeIbHOCTh PEIICHUs 33Ja4d aHalMu3a JAHHBIX: cOOp NMEPBUYHBIX JAaHHBIX,
OYHCTKAa M OLIEHKAa KayecTBa JAaHHBIX, BBIOOp W/WUIM TMOCTPOCHHUE MOJIENH, MpeodpazoBaHUE
JAHHBIX, BU3yaJu3alus JaHHBIX, HHTEPIPETAIUs PE3YJIbTAaTOB;

MOHMMAaHUE OCHOBHBIX IMPHUHIMIIOB YCTPOMCTBA M (DYHKIIMOHUPOBAHUS COBPEMEHHBIX
CTAllMOHAPHBIX U MOOUIIbHBIX KOMIIBIOTEPOB, TCHICHIIUI pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHI;

BJIQJICHWE HAaBBIKAMH paOOThl C OMNEPAllMOHHBIMU CUCTEMAaMH, OCHOBHBIMH BHJIaMU
IIPOrpaMMHOT0 O0ecrieueHu s JUIsl pellieHns yueOHbIX 3a7a4 110 BbIOpaHHOMCIIeaIn3aluy;

HAJIMYUE TPEACTABICHUN O KOMIBIOTEPHBIX CETSIX M UX POJM B COBPEMEHHOM MHpE, O
0a30BBIX MPHUHIIUIIAX OPraHU3alMM U (YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CeTeil,00 00mux
MPUHIUIAX Pa3padOTKU ¥ PYHKIIMOHUPOBAHHUS WHTEPHET-TIPUIIOKCHUN;

MOHMMAaHUE Yrpo3 HHQPOPMAIIMOHHON 0€30MacHOCTH, UCIOJIb30BaHUE METOJIOB H
CPEICTB MPOTUBOAECHCTBUS ITUM Yrpo3aM, COOJII0JIEHHE Mep 0€30MMaCHOCTH, MPEJOTBPAIIAIOIINX
HE3aKOHHOE PacIpoCTpaHEHUE MEPCOHATBHBIX JAaHHBIX, COONIOCHUE TpeOOBaHWNA  TEXHHUKHU
0€30MacCHOCTM W THTHEHBl 1pu  paboTe ¢ KOMIBIOTEpAMH M JPYTUMH KOMIIOHEHTaMHU
UU(pPOBOrOo OKPY)KEHHUS, IMOHMMAHHE IIPABOBBIX OCHOB MCIOJIb30BAaHUS KOMIBIOTEPHBIX
nmporpaMM, 0a3 JaHHBIX M paOOTHIB ceTu MHTEpHET;

MOHMMAHWE OCHOBHBIX NPHUHILMIIOB JTUCKPETH3AlMM PA3JIMYHBIX BUJOB HMH(OpMALUH,
yYMEHHE OnpeleNsiTh UHYOPMALMOHHBIH 00BEM TEKCTOBBIX, I'pa)UUECKUX U 3BYKOBBIX JAHHBIX
IIPH 3a/laHHBIX MapaMeTpax IUCKPETH3aIlH, YMEHHE ONpPEAEATh CPEIHIOI CKOPOCTh Nepeaadn
JAHHBIX, OLIEHUBAaTh M3MEHEHHE BPEMEHM TMepefauyd INpU U3MEHEHUU HH(OPMALMOHHOIO
00BbEMa TaHHBIX U XapaKTEPUCTUK KaHalla CBSI3U;

YMEHHME HCIOJIb30BaTh IPU PELICHUM 3aJad CBOMCTBA IMO3MLMOHHOM 3alUCH YHCEl,
QIrOpuTMa IOCTPOCHMSI 3allUCH YHCIA B TO3MIMOHHOM CHCTEME CUHCICHMS C 3aJaHHBIM
OCHOBAaHMEM M TIOCTPOEHHUS 4YHCJIa II0 CTPOKE, COJEpXkalled 3amuch 3TOTO YHCia B
MO3ULMOHHON CHCTEME CYMCIEHUS C 3aJaHHbIM OCHOBAaHMEM, YMEHHME BBIIOJHATH
apu(pMeTHYECKUe ONepaluy B HOZULIMOHHBIX CUCTEMaX CUMCIICHHUS;

YMEHUE BBIMOIHATH MPEoOpa30BaHMs JIOTHUECKUX BBIPAXKEHUH, UCIIONB3YsI 3aKOHBIAITeOphI
JIOTUKH, YMEHHE CTPOMTH JIOTUYECKOE BBIPA)KEHHE B JAU3BIOHKTUBHON U KOHBIOHKTHBHOHN
HOpMAaJIbHBIX (opMax Mo 3aJaHHOW TaOIUIle MCTUHHOCTH, MCCIEIO0BaTh O0JACTh UCTUHHOCTH
BBICKA3bIBAHUS, COJIEPIKALIET0 IIEPEMEHHBIE, PEIIATh HECIIOKHBIE JIOTMUECKUE YpaBHEHHS U
CHUCTEMBI YpaBHEHMUIA;

MOHMMaHHe 6A30BbIX AITOPUTMOB 0OPAOOTKH YMCIOBOM M TEKCTOBOM MH(pOpMAIUK (3aiCh
yycesl B TMO3UIHMOHHOW CHCTEME CYMCIEHHUS, HaXOXJCHHWE BCEX MPOCTHIX YHCEN B 33aJJaHHOM
JMana3one, 00padoTKa MHOTOPa3psIHBIX IIETIBbIX YMCEN, aHAIN3 CUMBOJIBHBIX

CTPOK M JApYruX), ajJrOPUTMOB TOWUCKA M COPTHUPOBKH, YMEHHE OMPEICNATh CI0KHOCTb
U3y4aeMbIX B Kypce 0a30BBIX JITOPUTMOB (CyMMHMPOBAHHE 3JIEMEHTOB MAacCHBa, COPTHPOBKA
MaccuBa, NepeOOpHbIE aITOPUTMBI, JBOWYHBIN MOMCK) M MPUBOAUTH MPHUMEPHI HECKOIbKUX
ITOPUTMOB Pa3HOU CIIOKHOCTH JUIsl pELICHUS OJHOM 3a]1a4H;



BJIaJICHUE YHUBEPCAIBHBIM SI3bIKOM IIPOIpaMMHUpPOBaHUs BbICOKOro ypoBHs (Python, Java,
C++, C#), npencraBieHUsIMM O 0a30BbIX THIAX JAHHBIX M CTPYKTYpax JaHHBIX, yYMEHHE
UCIIOJIb30BAaTh OCHOBHBIC  YIPABJIAIOIIAE KOHCTPYKLHH, YMEHHE OCYLIECTBIIATH AaHAIU3
IPE/UIOKEHHONW MPOrpaMMBbl:  OMNPEAENATh pe3yiabTaThl padOThl MPOrpaMMbl IPU 3aAAHHBIX
UCXOJOHBIX JIaHHBIX, OIpPEAENATh, NPU KAKMX HCXOAHBIX [AHHBIX BO3MOXKHO IIOJYy4YECHHE
YKa3aHHBIX PE3yJbTAaTOB, BBIABIATH JaHHbBIC, KOTOPbIE MOT'YT IIPUBECTH K OIIMOKe B pabore
IporpamMMsbl, (opMyIupoBaTh MPEATIOKEHUAIO YIYUIIEHUIO IPOrPAMMHOIO KOJa;

YMEHHME CO3/1aBaTh CTPYKTYPUPOBaHHBIE TEKCTOBBIE IOKYMEHTBI U JE€MOHCTPAIlMOHHBIC
Marepuanbl C UCIHOJIB30BAHUEM BO3MOXKHOCTEM COBPEMEHHBIX IIPOIPAMMHBIX CPEACTB U
00JIaYHbIX CEPBUCOB;

YMEHUE HCHOJb30BaTh  DJIEKTPOHHBIE TaONMMIBI I aHaluM3a, IPEACTaBICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsl BBIYMCICHHE CYMMBI, CPEJHETO apu(PMEeTHIECKOT0, HAanOOIBILIEro
U HauMEHbBILIEr0 3HAYEHUi, pelleHue ypaBHEHUMH, BbIOOP ONTHMAIBHOIO pELICHMs, MO0AOOp
JMHUHU TPEHJa, PElIeHUe 3a/1a4 IPOrHO3UPOBAHMS).

B nporecce u3yuenus: kypca uHbpopMaTuku yriayon€HHoro ypoHs B 11 kiacce
00y4aromuMucs OyIyT JOCTUTHYTHI CIIEIYIOUIHE TPEIMETHBIC Pe3yJIbTaThI:

YMEHHE CTPOMTh HEPABHOMEpPHBIC KOMBI, JOMYCKAIOUIME OJHO3HAYHOE JEKOIUPOBAHUE
cooOmeHni (MpeuKCHBIE KOJBI), HCIOIb30BaTh MPOCTEHIIME KOABI, KOTOPHIE ITO3BOJISIOT
OOHapy)XWBaTh U MCIPABIATH OMIMOKH MPU Tepeade JaHHBIX, CTPOUTH KOJ, 00ecTieunBaromui
HaMMEHBIIYI0 BO3MOXHYIO CPEIHIOI0 JUIMHY COOOIICHMS INPH HM3BECTHOH YacTOTE€ CHMBOJIOB,
MOSICHATH PUHLIHUIIBI paOOTHI IPOCTHIX AITOPUTMOB CXKATHUS TaHHBIX;

YMEHHE pelaTh alrOPUTMHYECKHE 33/1a4d, CBS3aHHBIE C aHAIM30M rpadoB (3amaun
MOCTPOCHHSI ONTHMAJIBHOTO IIYTH MEXIy BepIIMHAMHU Tpada, ompeneseHuss KOJIUYecTBa
Pa3NMYHBIX TYTeH MEXIy BEpIIMHAMH OPUEHTHPOBAHHOTO AIMKINYECKOTO rpada), yMeHHe
WCTIOJIH30BATH JIEPEBbS MPU aHAIN3€E H IOCTPOCHNUHU KOJIOB | JJIS TPEICTaBIeHUSIapU(METHIECKIX
BBIPQ)XCHUH, TIPU PEIICHUH 33734 MOWCKAa W COPTUPOBKH, YMEHHE CTPOUTH JEPEBO HIPHI MO
3aJJaHHOMY QJITOPUTMY, Pa3padbaThIBaTh 1 0OOCHOBHIBATH BBEIMTPHIIIHYIO CTPATETHUIO UTPHI;

yMEHHUE pa3padaThiBaTh M PEANN30BHIBATH B BUJE MPOTPaMM 0a30BbIE AITOPUTMBI, yMEHHE
WCIIOJIH30BATh B IPOTPaMMax JTaHHBIE PA3IMYHBIX THIIOB C YIETOM OTpaHHMUYCHHUITHA JTHANa30H UX
BO3MOJKHBIX 3HAYCHHI, IPUMEHSTh IPU PEUICHUU 3a7ad CTPYKTYPHI TaHHBIX (CITUCKH, CIIOBApH,
CTeKH, O4YepeNnu, JEepeBbs), HCIOJb30BaTh Oa30BbIE OMNEpaIi CO CTPYKTypaMH JaHHBIX,
MPUMEHSTH CTAHJAPTHBIE U COOCTBEHHBIE MOIIPOTPAMMBI JIJIs1 00paOOTKM YUCIIOBBIX JAHHBIX H
CHUMBOJIBHBIX CTPOK, HCHOJb30BaTh NpPU pa3paboTke

mporpaMM  OUOIMOTEKU MOANPOTPAMM, 3HaTh (GyHKIIMOHAJIbHBIE BO3MOKHOCTH
MHCTPYMEHTAJIBHBIX CPEJICTB Cpelbl pa3pabOTKHU, YMEHHME HCIIOJIb30BAaTh CPEACTBA OTJIAIKU
MIPOrpaMM B cpeJie IPOrpaMMHUPOBAHUS, YMEHHE JOKYMEHTHPOBATHIIPOTPAMMBI;

YMEHUE C03/1aBaTh BeO-CTPaHULIBI;

BJIa/ICHE OCHOBHBIMH CBEJICHUSIMHU O 0a3ax aHHBIX, X CTPYKTYpE, CPEICTBAX CO3AAHUS U
paboThl ¢ HUMH, YMEHHE HCIOJIb30BaTh TaOJUUHbIE (PENSIMOHHBIE) 0a3bl JAHHBIX (COCTABIATH
3anpochl B 0a3ax JaHHBIX, BBIIOIHATH COPTUPOBKY U MOUCK 3amuceil B 0a3e 1aHHBIX, HAIIOJIHATh
pa3paboTaHHyI0 0a3y JaHHBIX) U CIIPABOYHBIE CHCTEMBI;

YMEHHUE HCIIOJIb30BaTh KOMIBIOTEPHO-MAaTEeMaTHUECKUE MOJEIH Ul aHaln3a O0bEKTOB U
nporeccoB:  (GopMylupoBaTh L€Ib MOJCIUPOBAHUS, BBINOJHATH AaHAIU3 Pe3yJIbTATOB,
MIOJIYYEHHBIX B XOJA€ MOJEIMPOBAHUS, OLEHUBAaTh COOTBETCTBHE MOJEIM MOJEIUPYEMOMY
00BEKTY MJIH MPOLIECCY, MPEACTaBIATh PE3yIbTaThl MOJEINPOBAHUIB HATIIAHOM BUJIE;

YMEHHE OpraHU30BbIBAThH JMYHOE MH(POPMALIMOHHOE IIPOCTPAHCTBO C
UCTIOJb30BAHUEM DPA3JIMYHBIX CPEACTB HHU(PPOBBHIX TEXHOJOTHH, MOHMMAaHUE BO3MOXKHOCTEH



U (POBBIX CEPBUCOB rOCYAAPCTBEHHBIX YCIYT, IIU(PPOBLIX 00pa30BATEILHBIX CEPBHCOB;

MOHMMAaHHUE OCHOBHBIX NMPHUHIUIIOB PaOOThI, BO3MOXHOCTEH M OrpaHUYEHUS] MPUMEHEHUS
TEXHOJIOTMHA HMCKYCCTBEHHOI'O MHTEJJIEKTa B PA3IMYHBIX O0JAcTAX, HAIMYUE MPECTABICHUN O
Kpyre pemaeMblx 3aJady MalluHHOro oOydeHusi (pacrio3HaBaHus, KilaccUPUKAUU U
MIPOTHO3UPOBAHUS) HAIUYME PEICTABICHUN 00 MCIOIB30BaHUN UH(DPOPMALIMOHHBIX TEXHOJIOTUN
B PAa3IMYHBIX MPOPECCHOHANBHBIX chepax.



IHOYPOYHOE IINTAHUPOBAHHUE

K PABOYEI INPOT'PAMME
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA
ITO YYEBHOMY IIPEJIMETY
«HUHOPOPMATUKA»
(yriy0J1eHHbIi YPOBEHb)
10 KJIACC
Howmep KonnuectBo
Tema ypoka
ypoka 4acoB
1. TexHuka 0€30MacHOCTH M OpraHu3anus paboyero Mecra. 1
2. [TpuHIMTIBI PaOOTHI KOMIIBIOTEPOB U KOMITBIOTEPHBIX CHCTEM. 1
3. Apxutekrypa pon Heiimana. ["apBapackas apXuTeKTypa. 1
4 OnepaTtuBHas1, IOCTOSHHAS U I0JITOBPEMEHHAas namsiTh. OOMEH JaHHBIMUC 1
IIOMOUIBIO IIIHH.
5 OcCHOBHBIE TEH/IEHIIUU PA3BUTHUS KOMIBIOTEPHBIX TEXHOIOTHH. 1
' [TapasuienpHble BblYMCIEHUS. MHOTOIIPOLIECCOPHBIE CUCTEMBI.
6. Berpoennbie komnbroTepbl. MUKpoKkoHTpoJuiepsl. PoboTuznpoBaHHbie 1
IIPOU3BOJICTBA.
7. CraproBas KOHTPOJIbHAs paboTa 1
[IporpammHoe obGecrieueHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM.
8. OcobeHHOCTH IPOrpaMMHOro 00ecrieueHHst MOOMIIBHBIX YCTPOMCTB. 1
[TapayienpHOE TPOrpaMMUpPOBAaHUE.
9. OrnepalinoOHHbIE CUCTEMBIL. Y TWINTHIL. JlpaiiBepbl yCTPOICTB. 1
10. @ainnoBele cucrteMbl. [IpuHIMOBI  pasMemeHUss W MMEHOBAHUsA |
(ailsoBB JOATOBPEMEHHOM MAMSATH.
11 [IporpammHoe obGecrieueHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. 1
[TpodopreHTaIMOHHBINA MOAYJIb.
12. [IporpamMmMHoe ob6ecrieueHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. 1
13. Cerenble npotokonsl. Cets MHTEpHET. Anpecanus B ceTh MIHTEpHET. 1
14. CeTeBoe aIMUHUCTPUPOBAHNE. 1
15. [TonyyeHne JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA. 1
16. ["ocy1apCTBEHHBIE 2JIEKTPOHHBIE CEPBUCHI U YCIYTH. 1
17. CereBoll 3TUKET: NpaBuia MOBEACHHS B KHOEPIIPOCTPAHCTBE. 1
13, TeXHOTeHHbIE U YKOHOMHUYECKHE YTPO3bl, CBI3aHHBIE C UCIIOJIb30BAaHUEM 1
MH(}OPMallMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.
19. CpencTtBa 3amuThl MH()OPMAIMUB KOMIBIOTEPAX, KOMIBIOTEPHBIX CETSX U 1
ABTOMATHU3UPOBAHHBIX NHPOPMAIIMOHHBIXCUCTEMAX.
[IpenoTBpalieHne HeCAaHKIIMOHUPOBAHHOTO IOCTYIA K JINYHON
20. KOH(UICHIIMATbHOMMHPOPMALINH, XpaHALIeiics Ha epCOHATbHOM 1
KOMITbIOTEPE, MOOMJIBHBIX YCTPOUCTBAX.
71 BpenonocHoe nporpamMMHoe o0ecriedeHne 1 crocoobl 00pbObI ¢ HUM. 1
) AHTUBHPYCHBIE IPOTPAMMBI.
” Opranu3anus JMYHOT0 apxuBa HHGpopmMaluu. PesepBHOe KOTMpOBaHHE. |
' [TaposbHas 3amUTa apXuUBa.
23. [Mudposanne naHHbIX. CHUMMETPUYHBIE U HECUMMETPHUYHbIE MHUDPHI. 1
24. Tudpempocroii 3amensl. [udp Lesaps. [ludp Buxenepa. 1
’s. WUndopmanus, nanaeie u 3HaHus. UHQopmanmoHHble mporeccs B 1
IpUPOJIe, TEXHUKE U 0OIIEeCTBE.
26. HenpepbiBHBIE 1 TUCKPETHBIE BEJIMYMHBI U CUTHAJIBI. 1
27. JIBonyHoe KonupoBaHue. PaBHOMEpHBIE U HEPABHOMEPHBIE KOJIBI. 1




Howmep KonnuectBo
Tema ypoxka
ypoKa 4acoB

3. JlexonupoBaHHEeCOOOICHHH, 3aMUCAHHBIX C TOMOIIbIO HEPABHOMEPHBIX 1
KOJI0B. YcioBue PaHo.

29 [TocTpoeHre OAHO3HAYHO JAEKOJUPYEMBIX KOJOB C  IOMOUIbIO 1

) nepesa. ['pad An.A. Mapkoga.

30. Enuauiel n3mepeHust KoaumdecTBa HHGOpPMaIny. 1

31. AndaBUTHBIN TOAX0/1 K OIICHKE KOJIMYecTBa HH(OPMALIUH. 1

3. Cucremsl CHHCIICHIA. PazépHyTass 3ammch UENbIX U JIPOOHBIX 1
yycell B TO3UIIMOHHON CHCTEMEe CUHCIICHUSI.

33. CBolicTBa NO3UIIMOHHOM 3alIMCH YUCIIA. 1

34 ANTOpUTM MepeBojia LENOro 4Hucia M3 P-UYHOM CHCTEMbI CUHUCICHHS 1
B JICCATUYHYIO.

35. AJNTOpPUTM TIepeBoJja KOHEYHOU P-U4HOM 1poOu B AECATUYHYIO 1

36, AJNTOpPUTM TIEpEBO/IA LIETIOTO YHCIIA U3 IECATUYHON CUCTEMBI CUMCIICHUS B 1
P-n4nHy10.

37 JIBonuHasi, BOCbMEpUYHAS U [IECTHAIIIATepPUYHAS] CHCTEMbI CUUCIICHUS, 1
CBSI3b M@Ky HUMH.

38. Apudmerrdeckue onepanyy B MO3UITMOHHBIX CUCTEMAaX CUMCIICHUS. 1

39. KonupoBanue TeKCcTOB. 1

40. Komuposka ASCII. Onno6aiitabie konupoBku. Ctanmapt UNICODE. 1

41. Konuposka UTF-8. 1

42, KonupoBanue n300pakeHU. 1

43, KoaupoBaHnue 3Byka. 1

44. Anrebpa noruku. [ToHsITHE BBICKa3bIBAHMSL. 1

45. Jlornueckue onepanuu. 1

46. Tabauipl HICTUHHOCTHU. JIorHYecKue BhIpaKEHHUS. 1

47, Jlornueckue ToxaecTna. JlokazaTeabCTBO JIOTHYECKUX TOXKIECTB C 1
MTOMOIIBIO TAOJIUI] UCTUHHOCTH.

48. Jlornueckue onepaiuu u onepalyy HaJl MHOKECTBaAMHU. 1

49. 3aKoHbI aJIreOphl JTOTHKH. 1

50. Jlornueckue ypaBHEHUs U CUCTEMbl YpaBHEHUH. 1

51. Jlornueckue QyHKINU. 1

50 3aBUCHMOCTH KOJTMYECTBA BO3ZMOXKHBIX JIOTUYECKUX (DYHKIIHI OT 1
KOJIMYECTBA apTYMEHTOB.

53. Kanonunyeckue gopmbl JOrHUECKUX BhIPAKEHUH. 1

54. Jlornyeckue 3J1eMEHTHI B COCTaBE KOMIIBIOTEPA. 1

55. Tpurrep. CymmaTtop. MHOTOpa3psiIHBIN  CyMMAaTOp. 1

56 [TocTpoeHne cxeM Ha JOrHYECKUX IJIEMEHTAX M0 33JJaHHOMY JIOTUYECKOMY 1
BBIPAKEHHUIO.

57. 3anuch JOrHYeCKOT0 BBIPAKEHUSI MO JJOTUYECKON CXEME. 1

58. [IpencraBieHue HenpixX YUCen B IaMATH KOMITBIOTEPA. 1

59, be33nakoBbIie U SHAKOBBIC IaHHBIC. 3HaKOBBIN OUT. JIBOWYHBII 1
JIOTIOJIHUTEIIBHBIN KOJI OTPUIIATENIbHBIX YHCET.

60. Tekyras AparHocTuyeckas padora. 1

61. [To6uTOBBIC JTOTHYECKUE OTIEPAITHH. 1

62. [IpencraBiaeHue BENIECTBEHHBIX YHCENl B MaMSITH KOMIIbIOTEpa. 1

63, 3Hayaniasi 4acTbu MOPANOK yucia. /[Mama3oH 3HAYEHH BEIIECTBEHHBIX 1
YHCell.

64 BrinonHenue omnepanuii ¢ BEIIECTBEHHBIMM YHCIIAaMH, HaKOIUJICHUE 1

OImnOOK ITPU BBIYUCIICHUSAX.




Howmep KonnuectBo
Tema ypoxka
ypoKa 4acoB
65. Otarbl pelieHus 3a/1a4 Ha KOMIIBIOTepe. 1
66. Komnumnsamnus u uaTepnperanus nporpamm. BupryanbHble MalIiHbl. 1
67. WHuTerpupoBaHHas cpena pa3paboTKH. 1
68. ITormaroBoe BBITIOJTHEHHUE POTrPAMMBI. 1
69. A3k nporpammuposanus Python. IIpodopuenranmonnsiii npoduib 1
70, Tunel JaHHBIX: LIETIOYUCIICHHBIE, BEIECTBEHHbIE, CAMBOJILHBIE, 1
JIOTUYECKHE.
71. Berpnenus. CnoxHbIe yCIOBUSL. 1
72. Iukiiel ¢ yenoBueM. L{MkIbl 1o nEpeMEHHOM. 1
73. B3anMo03aMeHseMOCTh pa3IMYHbIX BUIOB LIMKJIOB. MIHBapHaHT LUKIIA. 1
74. JlokymenTupoBanue nporpaMmm. Mcnoap30BaHne KOMMEHTAPUEB. 1
75. [ToaroroBka onucanust NPOrpaMMbl U HHCTPYKIIMM AJIs ITOJIb30BATEIIA. 1
76, Anroput™bl 00pabOTKH HATYpaJbHBIX YUCEN, 3alIMCAHHBIX B TO3ULUOHHBIX 1
CUCTEMaX CYHCIICHUS.
7. HaxoieHre Bcex MPOCThIX YHCENI B 3aIaHHOM JIHANa30He. 1
78. [IpencraBienue yncina B BUJE HaOoOpa MPOCTBIX COMHOMXHTEIEH. 1
79. Anroput™m OBICTPOTO BO3BEICHUS B CTETICHb. 1
80. OOpaboTka MaHHBIX, XpaHAUMXcs B Qailnax. 1
81. Pa3bueHue 3ajaun Ha NO3aJa4H. 1
82. [Tonmporpammel (pouieaypsl ¥ QYHKIIUN). 1
83. Pekypcusi. PekypcuBHbIe 00BEKTHI ((hpaKTabl). 1
84. PexypcuBHbIe TpoLeaypsl U QYHKIIHMH. 1
85. Vcnonp30BaHue cTeKa JJIsl OpraHu3allii PeKyPCUBHBIX BHI30BOB. 1
86. Wcnonp3oBaHue cTaHAapTHONW OMOJIMOTEKH sI3bIKa MPOrpaMMHPOBAHUSI. 1
87. [ToakaroueHue OUOIUOTEK NOANPOTrPAMM CTOPOHHUX MPOU3BOAUTENEH. 1
88. MoaynpHBIMIIPUHIUIT TOCTPOEHUS IIPOTPAMM. 1
89. YucaeHHbIE METOIEI. 1
90. Tounoe u npubIMKEHHOE pellIeHHs 3a/1a4H. 1
01 UucneHHble METO/IbI pEIIeHNs YpaBHEHUN: METO]1 iepedopa, METOJ 1
IIOJIOBUHHOTO JEJICHUS.
92. Boruncnenue miioniaiedt puryp ¢ noMOIbIOYHCIEHHBIX METOOB 1
93. [Tonck makcumyma (MUHUMYyMa) QYHKIIMU OJTHOM NMEPEMEHHOM. 1
94. O0paboTKa CUMBOJIBHBIX TaHHBIX. 1
95, Berpoennble pyHKIMM sI3bIKa POrpaMMHUPOBaHUS AJ1si 00paboTKU 1
CHUMBOJIBHBIX CTPOK.
96. AnTropuTMbI 00pabOTKH CUMBOJIBHBIX CTPOK. 1
97 I'enepanus Bcex ClIOB B HEKOTOPOM ajipaBUTE, yIOBIETBOPSIOMINX 1
3aJJaHHBIM OTPaHUYECHMSIM.
98. [IpeoOpazoBaHne 4YKcCIaB CUMBOJIBHYIO CTPOKY MU 0OpaTHO. 1
99. MaccuBbl U ITOCJIEI0BATEIBHOCTH YUCEIL. 1
100. BI)I‘—II/ICJ'IGVHI/IG 0000IIEHHBIX XapaKTEPUCTUK AJIEMEHTOB MacCHUBa WIIU 1
YHCJIOBON MOCJIEI0BATEIBHOCTH.
101. JIMHEeWHEBII TONCK 3aJaHHOr0 3HAUECHUS B MAaCCHBE. 1
102. CopTHpoBKa 0IHOMEPHOI'O MACCHBA. 1
103. [IpocThie METO/IBI COPTUPOBKH. 1
104. CopTUPOBKA CIUSTHUEM. 1
105. Brictpast coptupoBka maccuBa (anroputm QuickSort). 1
106. JIBOMYHBIN ITOUCK B OTCOPTUPOBAHHOM MAaCCHUBE. 1




Howmep KonnuectBo
Tema ypoxka
ypoKa 4acoB
107. JIBymepHBbIE MacCHBBI (MAaTPHUIIBI). 1
108. AnropuT™bl 00pabOTKH TBYMEPHBIX MAaCCHUBOB. 1
109. TekcToBbIN ITpoLECCOp. 1
110. PenakTupoBanue u popMaTiupoBaHue. 1
111. ITpoBepka opdorpaduu u rpaMMaTUKH. 1
112. CpencTBa MOKMCKA M ABTO3aAMEHBI B TEKCTOBOM MPOIIECCOPE. 1
113. Wcnonp3oBanue cTuien 1
114. CTpyKTypHpOBaHHBIE TEKCTOBBIE JJOKYMEHTBHI. 1
115. CHocku, oriaBiIeHUE. 1
116. KomiektuBHast pabora ¢ JTOKyMEHTaMHU. 1
117. NHCTpYyMEHTHI pelieH3UpOBaHUAB TEKCTOBBIX MPOLIECCOPaX. 1
118. O0auHbIe CEPBUCHI. 1
119. Jenoas nepenucka. Pedepar. 1
190. [IpaBuna nUTUPOBAHHUS UCTOYHUKOB U 0(opMIIeHUS OnOIMorpadhuIeckux 1
CCBIJIOK.
121. OdopmieHne crucka TuTepaTyphl. 1
122. Criennanu3upoBaHHbIE CPEJCTBA PEJAKTUPOBAHUIMATEMATHUYECKUX TEKCTOB. 1
123. Ananu3 gansbixX. [IpodoprenTanmoHHbII MOIYIb. 1
124, OcHoBHBbIE 33]a4l aHAJIN3a JIQHHBIX: IPOrHO3HPOBAHHUE, Kiaccuukanus, 1
KJIaCTepU3alltsl, aHAIU3 OTKJIOHCHUH.
125. [TocinenoBarenbHOCT pElICHMs 3a]1a4 aHATIN3a JTAHHBIX. 1
126. [IporpaMMHBIe CcpeAcTBa W HUHTEPHET-CEPBUCHI JIJIs 00pabOTKH U 1
IPEJICTaBICHUSI JAaHHBIX.
127. bonbuime nanapie. MammHaHoe 00y4eHHe. 1
128. IIpoMEKYyTOUHBIN KOHTPOIIb. 1
129. AHaJu3 TaHHBIX C TOMOIIBIO AJICKTPOHHBIX TAOJIHII. 1
130. Beruucnenue cyMmbl, cpeTHET0apu(pMETHIECKOT0, HAUOOIBIIETO 1
(HaMMEHBIIIETr0) 3HAYCHUs TUaIa3oHa.
131. Beruucnenue koapGuienTa KOppesiiiy ABYX PsiIOB IaHHBIX. 1
132. [TocTpoenue cToa04aThIX, ITMHEHYAThIX U KPYTOBBIX AHATPAMM. 1
133. [TocTpoenue rpagukoB GyHKIMH. 1
134. [TonGop nuHUYM TpeH[a, pEIIeHNE 3aa4 IPOTHO3UPOBAHUSI. 1
135. UncneHHoe pellieHne YpaBHEHUH ¢ MOMOLIBI0 10J100pa napameTpa. 1
136. Pemenunesanay onTUMHU3aLNHU C TOMOIIBIO 3JEKTPOHHBIX TAOJHII. 1
UTOI'o 136




IHOYPOYHOE IINTAHUPOBAHHUE

K PABOYEM ITPOT'PAMME
CPEJHET'O OBLHIEI'O OBPA30BAHUA
1O YYEBHOMY IIPEIMETY
«UHDOOPMATHUKA»
(yriy0J1eHHbIi YPOBEHb)
11 KJIACC
Konunuectso
Howmep
Tema ypoka 4acoB
ypoKa
1. TexHrka 6€30MaCHOCTH M OpraHu3aIus pabodero MecTa. 1
2. Teopernueckue noIxo/Ibl K OIEHKE KOJIMYecTBa HHGOpMaIUH. 1
3. 3aK0H aJINTUBHOCTU MHPOPMAITUH. 1
4. BxonHas nuarnoctuyeckasi pabora 1
5. ®opmyna Xaptau. ®opmyna lllennona. 1
6. AJITOPUTMBI CoKaTUsl JAHHBIX 1
7 YMeHbIIeHne rI1yOuHbI KOJUPOBaHUA 11BeTa. OCHOBHBIE HJIEU aITOPUTMOB 1
’ cxkarus JPEG, MP3.

8. CKopocCTh nepeiayn JaHHbIX. 1
9. Cucrembl. KOMIIOHEHTEI CHCTEMBI U HMX B3aMMOJIEUCTBHUE. 1
10. Ynpasienue kak H”HGOPMAIMOHHBIH MTpolecc. 1
11. Mopenu 1 MOICIIMPOBAHUE. 1
12. I'paduaeckoe npenacraBiaeHue JTaHHBIX (CXEMBbI, TAOIUIIBI, TpadUKH ). 1
13. I'padbl. OcHoBHBIE TOHSTHS. Buabl rpados. 1
14. JlepeBns. bunaproe ngepeBo. JlepeBns moucka. 1
15. CpencrtBa  HMCKYCCTBEHHOTO ~ MHTEJJIEKTA. 1
16. CepBuCBhl MAaIIMHHOTO TE€PEBOJIa U PACTIO3HABAHUS YCTHOM pEyH. 1
17, CamooOyuatomiyecs: cucteMbl. ICKyCCTBEHHBIN HHTEIIEKT B KOMIIBIOTEPHBIX 1

urpax. [IpodopreHTaninoHHbIi MOYIIb
13, [lepcnekTHBBI pa3BUTHSL KOMIIBIOTEPHBIX HHTEIIEKTYaJIbHBIX CUCTEM. 1

Heliponnsie cetn.
19. PopManuzanys NOHATUS AITOPUTMA. 1
20. MamuHa TrroprHra Kak YHUBEpcajibHas MOJEIb BbIUYMCICHUMN. 1
21. Or11eHKa CJI0)KHOCTH BBIYHCIICHUH. 1
2. Bpemst paGoTbl 1 00BEM HCIOIB3YyEMON aMSITH,UX 3aBUCUMOCTB OT pa3Mepa 1

WCXOJIHBIX JIAHHBIX.
23. ANTOpUTMBI IOJIMHOMUAIBHOM c10KHOCTH. [lepeGopHble anropuTMBl. 1
o [Iprmeps! pa3aHUHBIX aITOPUTMOB PEIIEHUS OIHOM 3a7auu, KOTOPbIE UMEIOT 1

Pa3IMYHYKOCIOKHOCTb.

[Tonck mpoOCTBIX uMced B 3aJaHHOM JUANa30HE C IOMOIIBI0 aJropuTMa
25. «pemeTo Iparochenar. !
26. MHoropa3spsiiHbI€ LEeIbIe YUCIIA 1
27. 3anaun IMHHON apu(METUKH 1
28. CrnoBapu (acconaTHBHbIE MAaCCHBBI, OTOOpaXKEHU) 1
29. XoII-TaOIALBL 1
30. [TocTpoenneanaBUTHO-4ACTOTHOTO CJIOBAPS IS 3aJaHHOTO TEKCTA. 1
31. AHaJIN3 TEKCTa HA €CTECTBEHHOM SI3BIKE 1
32. Brigenenue mocnenoBaTeIbHOCTEHIO MIAOIOHY. 1
33. Perynsipubie BeipaxeHusi. YaCTOTHBIN aHAJIN3. 1
34. Crexu. AHanus MIPABUIILHOCTH CKOOOYHOT'O BBIPAYKEHHSL. 1




KonnuectBo

Howmep
ypoka Tema ypoka 4acoB
35 BrruucnenneapuMeTnaeckoro BbIpaXeHuUs, 3alMCaHHOTO B MOCT()PUKCHOM 1
dhopwme.
36. Ouepenu. Mcnonb3zoBanue ouepeau sl BpeMEHHOTO XpaHEHUs! IAaHHBIX. 1
37. CBsI3HBIE CIUCKH. 1
38. Peanuzaius cTexa u ouepen ¢ MOMOIIBIO CBSI3HBIX CIHCKOB. 1
39. AnroputMmsel Ha rpadax. 1
40 [TocTpoenre MUHUMAIBHOTO OCTOBHOTO JIepeBa B3BEIICHHOTO CBSI3HOTO 1
" | HeopueHTHpOBaHHOTO rpada.
41. O6xon rpada B rayouny. O6xon rpada B IIUPHHY. 1
49, KonnyectBo pasznuuHBIX MyTed MeEXIy BepIIMHAMH OPUEHTHPOBAHHOTO 1
aIMKJINYecKoro rpada.
43. Anroput™m JIeUKCTpHI. 1
44. Anroput™m @noiiga—Y opuana. 1
45. JlepeBbsi. 1
46. Peanu3anus gepeBa ¢ IOMOIIBIO CCHUIOYHBIX CTPYKTYD. 1
47. JIBonuHbIe (OMHAPHBIC) ACPEBbSI. 1
48. [TocTpoenue nepesa aJis 3aJaHHOTO apU(PMETHIECKOTO BHIPAKECHHUSL. 1
49. PekypcuBHBIEC alropuT™MbI 00X0/1a JIepeBa. 1
50. Hcnonws3oBanue cTeka u ouepean st 00xoza iepena. 1
51 JlnHamMuueckoe mporpaMMHpPOBAaHUE KAaK METOJI PELIECHHS 3a7a4 C COXpaHEHUEM 1
IPOMEKYTOUHBIX Pe3yJIbTaTOB.
Brruncnenmne peKypcuBHBIX (YHKIIHHM, TOACYET KOJIUYECTBA BAPUAHTOB, 331a4U
52. ONTHMH3ALIUH. 1
53. [TonsiTue 00 OOBEKTHO-OPUEHTHUPOBAHHOM  INPOTrPAMMUPOBAHMH. 1
54. OOBEKTHIN KIIACCHI. 1
55. CBoiicTBa 1 METO/IbI OOBEKTOB. 1
56. OOBEKTHO-OPUEHTUPOBAHHBIN aHAJIN3. 1
57. Pa3paboTka nmporpamMm Ha OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO MOAX0/1A. 1
38. Wukancynauus 1
59. Hacnenosanue. Iloaumopdusm 1
60. Tekymiast nuarHocTuyeckas padora. 1
61. Cpenibl ObICTpOH pa3pabOTKU MPOTPAMM. 1
62. [TpoexTrupoBanue nnTepdeiica moib30BaTeNs 1
Hcnonb30BaHWe TOTOBBIX  YNPABISEMBIX JIIEMEHTOB IS  MOCTPOCHHUS
03. uHTepdeiica. !
64. O0630p SA3BIKOB MPOTrPAMMHUPOBAHMSL. 1
65. [TonsiTHe 0 mapaaurMax NpPoOrpaMMHUPOBAHUSI. 1
66. Drtanbl KOMIBIOTEPHO-MAaTEMATHUYECKOI0 MOJIETUPOBAHUS 1
67 JluckpeTusanus Mpu MaTeMaTH4eCKOM MOJCITUPOBAHNN HEMPEPBIBHBIX 1
MIPOLIECCOB.
68. MopenupoBaHue JBUKEHUS. 1
69. MopenupoBanre OMOJIOTHUECKUX CHCTEM. 1
70. MareMaTHUeCKUE MOJIENIU B 9KOHOMUKE. 1
71. BrrunciurenbHble SKCIEPUMEHTBI C MOJIETISIMH. 1
72. O06paboTKa pe3yJlbTaTOB SKCIIEPUMEHTA. 1
73. MeTto1 HaMMEHBIIUX KBAJIPATOB. 1
74. Or11eHKa YHUCIIOBBIX MapaMeTPOB MOJICTUPYEMBIX OOBEKTOB M MPOIIECCOB. 1




KonnuectBo

Howmep
Tema ypoka 4acoB
ypoKa
75. BoccTraHnoBiieHne 3aBUCMMOCTEN 1O PE3yIbTaTaM 3KCIIEPUMEHTA. 1
76. BepositHocTHBIE MOJETH 1
77. Metonbl MonTe-Kapio. 1
78. MmuTanoHHOE MOJIEIMPOBAHUE. 1
79. CucreMbl MaccoOBOr0 00CTY>KUBaHUS. 1
80. Tabnuunble (pensiinoHHbIe) 6a3bl TaHHBIX 1
81. Tabnuia — npecTaBiIeHne CBEICHU 00 OJTHOTUITHBIX 00BEKTaxX 1
82. Ilone, 3amuch 1
83. Kitrou taGnuis 1
84. Pabota ¢ roToBoii 0a30li JaHHBIX. 1
85. [Touck, copTupoBKa U GUIbTPALUS IAHHBIX. 1
86. ITouck, copTrpoBKa ¥ GUIBTPALKS TAHHBIX. 1
87. 3anpocsl Ha BBIOOPKY JAHHBIX. 1
88. 3anpockl ¢ MapameTpaMm. 1
89. Muororabanuasie 0a3bl JaHHBIX. 1
90. Tunsl cBsizel Mexay TabaunamMu 1
91. Bremnuii kiaroy. 1
92. [lemocTHOCTH 6a3b1 JAHHBIX. 1
93. 3anpockl K MHOTOTaOJWYHBIM 0a3aM JTaHHBIX. 1
94. HHTepHEeT-IpIIOKEHUS 1
95. [loHsiTHE O CepBEpHON U KIIMEHTCKOM YacTsX caiTa. 1
96. TexHOoJIOTHs «KIHEHT — cepBep», €€ TOCTOMHCTBA M HEJTOCTATKH. 1
97. OcHoBsl s1361ka HTMLu kackagabix Tabmmn ctueit (CSS). 1
98. Cuenapuu Ha si3pIke JavaScript. 1
99. dopMbI Ha BEO- CTpaHUIIE. 1
100. | Pa3mernienue BeO-caiiToB 1
101. | Ycayra xocTuHra 1
102. | 3arpys3ka (aiigoB Ha cailT 1
103. | BBoa n300pakeHu#l C UCTIONH30BAaHUEM PA3TUYHBIX IU(POBBIX YCTPOHCTB 1
104. | I'paduueckuii pegakTop 1
105. | Pazpemenue. Kagpupoanue. 1
106. | VcnpaBneHune nepcreKTUBbI 1
107. | I'mcrorpamma 1
108. | Koppexkuus ypoBHEH, KOPPEKITHUs IIBETA. 1
109. O06ecBeYnBaHUETIBETHBIX N300paKCHHI 1
110. | Perymp 1
111. | Pabora ¢ obnactsimu. OUIBTPHI. 1
112. | MHorocnoiHble H300paxeHus 1
113. | TekcToBbIe ciioH 1
114. | Macka cios 1
115. | Kananel 1
116. | CoxpaHeHue BbLACICHHOIN 06JacTh 1
117. | [ToaroToBka WILTIOCTpAIMi 11 BeO-caiiTOB. AHUMUPOBAaHHBIE H300paXKEHHUS. 1
118. | BekropHas rpaduka 1
119. | IlpuMuTHBBI 1
120. | 3MeHeHue nopsijika 3J1€MEHTOB. 1
121. | BelpaBHUBaHUE, pacupeeiIcHUE 1




Komnnuectso
Howmep
Tema ypoka 4acoB
ypoka
122. | I'pynnupoBka 1
123. | KpuBbie 1
124. | ®opmatbl BEKTOPHBIX PUCYHKOB 1
125. | Ucnosb3oBaHnEe KOHTYPOB 1
126. | BexTopu3alus pacTpOBbIX H300paKeHUN 1
127. | IlpuHIuMObI IOCTPOEHUS U PENAKTUPOBAHMSI TPEXMEPHBIX MOJIENIEH. 1
128. CeTOo4HBIE MOAEIN 1
129. | Marepuaisl 1
130. MoaenupoBaHie HCTOYHUKOB OCBEIICHUS. 1
131. | Kamepsl 1
132. Wrorosas nuarnoctudeckas pabora 1
133. | AnnutuBHbIeTexHONOTHH (3D-IpUHTEPHI). 1
134. | IloHATHE O BUPTYaJbHON PEATILHOCTH U JAONOJIHEHHOW peaJbHOCTH. 1
135. [ToBTOpeHNe u 06001IeHNE H3YYEHHOTO 1
136. | [loBTOpenue 1
UTOI'O 136
IIposepsiembie Ha EI'D no nngopmarnke TpedoBanus
K pe3y/1bTaTaM O0CBOCHHS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl
cpeaHero oouero oopazoBanus
Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJbTaTaM OCBOEHHSI OCHOBHOM
IIPOBEPSAEMOTO 00pa3oBaTebHONM MPOrpaMMBbl CpeTHETr0 001Iero oopa3zoBaHus
TpeboBaHUs
1. 3HaTh (IOHUMATB)
1.1 [ToHnMaHKe OCHOBHBIX MPHUHIMUIIOB YCTPOWCTBA M ()YHKIIMOHMPOBAHUS COBPEMEHHBIX
CTAllMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TEHACHIMH pPa3BUTUS KOMIIbIOTEPHBIX
TEXHOJIOTUH; BJIaJicHHe HaBbIKaMHU pabOThI C ONEPALIMOHHBIMUA CUCTEMAaMHU M OCHOBHBIMU
BUJAMH TPOrpaMMHOr0 oOecreueHust JJid pelleHus y4eOHBIX 3a/ad M0 BHIOpaHHOMU
crenualIn3anum
1.2 Hanuuue npexacraBneHuit o 0a30BBIX MPUHIUMNAX OpraHU3alMyd M (HYHKIMOHHPOBAHUS
KOMITBIOTEPHBIX CETEH
1.3 [TonrMaHNne OCHOBHBIX MPUHIIUIIOB AUCKPETU3ALIUN PA3IUYHBIX BUI0B HH(OpMaIuu
1.4 [Tonnmanue 0a30BBIX aIrOpPUTMOB OOpPAaOOTKM YHUCIOBOM M TEKCTOBOW HH(OpManuu
(3amuch uucen B MO3MIIMOHHON CHUCTEME CYMCIEHMs, JAEIMMOCTb IENbIX 4YHCEN,;
HaXO0XJIEHWE BCEX MPOCTHIX YHMCET B 3a/laHHOM JIMara3oHe; 00paboTKa MHOTOPa3psIIHBIX
LEJIBIX YMCEeJT; aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYT'HX), AITOPUTMOB ITOMCKA U COPTUPOBKH
1.5 3HaHue (PYHKIMOHAIbHbIE BO3MOXXHOCTH HMHCTPYMEHTAJIBHBIX CpPEACTB  CPEIbl
pa3paboTKu
1.6 Bnanenve OCHOBHBIMU CBeJEHUSIMH O 0a3aX JaHHBIX, HUX CTPYKTYype, CpeicTBax
CO3/1aHus U pabOThl ¢ HUIMHU
1.7 [ToHnmMaHve BO3MOKHOCTEN U OTPpaHUYECHUM TEXHOJIOTUI UCKYCCTBEHHOT'O MHTEIIJIEKTA B




Pa3MMYHBIX 00JACTSIX; HAJMYUE MPEICTABICHHH 00 MCIONB30BaHUU MH()OPMALIMOHHBIX
TEXHOJIOTUH B Pa3IMYHBIX IPOPECCHOHATBHBIX chepax

1.8

Bnagenue TeopeTMuecKMM anmaparoM, MO3BOJIIOIIMM OCYILECTBISATH INPEACTABICHUE
3aIaHHOTO0 HAaTypaJbHOIO 4YHCJIAa B pa3JIMYHBIX CHUCTEMAaX CUMCICHHUS; BBIIOJIHATH
npeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHHUH, HCHOJIB3ySd 3aKOHBI aiureOphl JIOTHKH;
ONpeAeNaATh KpaTdyallnii MyTh BO B3BEIIEHHOM rpade U KOJIMYECTBO IyTeH MexAy
BEPIIMHAMU OPHEHTUPOBAHHOTO AlIMKINYECKOro rpaga

YmMmern

2.1

YMeHHne UCIoNb30BaTh KOMITBIOTEPHO-MaTeMaTHUYEeCKHE MOJETH JJIsl aHAJIM3a 0ObEKTOB
U TIPOLIECCOB: (HOPMYIUPOBATH LIEJIb MOJICIMPOBAHUS, BHINOIHATE aHAJIN3 PE3yJbTaToB,
MOJIyYUEHHBIX B  XOJ€  MOJCIMPOBAHUSA;, OLEHUBATh  aJEKBAaTHOCTb  MOJENU
MOJIETIUPYEMOMY OOBEKTY WIJIM IIPOLECCY; MPEACTABIATh PE3yIbTaThl MOAEIUPOBAHUS B
HarJIsiTHOM BUJIE

2.2

YMmenue kiaccu(uUUpoBaTh OCHOBHBIE 33Jayd aHalIM3a JaHHBIX (MPOrHO3MPOBAHUE,
KJaccuuKanus, KjlacTepu3anus, aHaJIu3 OTKIOHEHUH ); TOHUMATh TOCIIEI0BATEIbHOCTh
peleHus 3a7ad aHalinW3a JaHHBIX: COOp MEpPBUYHBIX JAHHBIX, OYUCTKA M OLIEHKa
KauecTBa JaHHBIX, BHIOOp M (WJIM) MOCTPOEHUE MOJENH, NpeoOpa3oBaHUE JaHHbIX,
BU3YyaJIM3alysl JaHHBIX, HHTEPIIPETALUs pe3yIbTaToOB

2.3

YMenue onpenenstb HHGOPMAIMOHHBIA 00bEM TEKCTOBBIX, TpadUYeCKUX M 3BYKOBBIX
JaHHBIX IPU 3a/laHHBIX [apaMeTpax IUCKPETU3alMU. YMEHHE OMNPEIENATh CPEIHIO0
CKOpOCTb N€pe/lay JaHHBIX, OLIEHUBATh U3MEHEHHUE BPEMEHHU Mepelayd TP U3MEHEHUH
UH(POPMALMOHHOTO 00beMa JJAaHHBIX U XapaKTEPUCTHK KaHala CBSI3U

24

YMeHue cTpouth Koj, o0ecrneunBarolii HauMEHBIIYI0 BO3MOXKHYIO CPEIHIOI JUIUHY
COOOIIeHNs IPU U3BECTHOM YacTOTe CUMBOJIOB

2.5

YMeHHe HCIIO0JIb30BaTh pu pCHICHUHN 3alayd CBOMCTBA HO3HL[PIOHHOI>1 3aIllMCu 4YHUCCII,
AJITOPUTMBI ITOCTPOCHUSA 3allMCH YHUCJIa B HOSI/IHHOHHOfI CHCTCMEC CUHCIICHHS C 3aJaHHbIM
OCHOBAaHUEM U IIOCTPOCHHA YHCIA IO CTPOKCE, COI[Gp)KB.H.ICI:I 3allMChb 3TOro 4uciia B
HOSI/IIII/IOHHOI\/’I CUCTEMEC CUHCICHUA C 3aJJaHHbBIM OCHOBAaHUCM; YMCHHUC BBIIIOJHATDH
apI/I(l)MeTI/I‘IeCKI/IC Oonepanru B TO3UIHOHHBIX CUCTEMAX CHUCIICHUA

2.6

YMeHue CTpOUTh JIOTMYECKOE BBIPAXKEHHE B JU3BIOHKTUBHOM M KOHBIOHKTUBHOU
HOpMaJbHBIX (pOpMax MO 3aJaHHOW TalnMIle HCTUHHOCTH;, HCCIIEOBaTh O0IacTh
VUCTUHHOCTH  BBICKA3bIBaHUSA, COACPIKAILErO IIEPEMEHHBIC; pEIIaThb HECIOXKHBIE
JIOTUYECKHE YPaBHEHUS

2.7

YMeHue pemarb aJropuTMHYECKHE 3aJlauM, CBS3aHHBIE C aHANU30M rpadoB (3agauu
MOCTPOCHMS ONITUMAJIBHOTO MYTH MEXAY BepIIMHAMU rpada, onpeneneHus: KoJIuyecTBa
Pa3IMYHBIX MyTel MEX]ly BepUIMHAMH OPUEHTHPOBAHHOTO allMKIMYECKOro rpada)

2.8

VYMeHHe HCHoJab30BaTh JEpPEBbs MNPH AHANM3E M IMOCTPOCHUM KOAOB M JUIA
npecTaBieHus apu(METHUECKUX BBIPRKEHUH, MNpH pEUIeHHH 33734 IOoHCKa U
COPTUPOBKH; YMEHHUE CTPOUTH JEPEBO UTPHI MO 33JaHHOMY aJTOPUTMY; pa3pabaTbiBaTh
¥ 00OCHOBBIBATh BBIMTPBIIIHYIO CTPATETUIO UTPHI

2.9

YMmenune AHAIIM3UPOBATh aJITOPUTMBI C HCIIOJIB30BAHHEM Ta6.]'II/III TPAaCCUPOBKH,
ONPCACIIATD 0e3 UCI0JIb30BaHUS KOMIIBIOTCPA PE3YyJIbTAThl BBINIOJHCHUA HCECJIOXKHBIX
nmporpamMM, BKIIOYAOMMUX HOHUKJbI, BCTBJICHHUA W MDOAIPOIpaMMbl, IIPpH 3adaHHBIX




HCXOAHBIX JaHHBIX

2.10

YMeHue ompenenartbh CIO0XKHOCTh HM3y4aeMbIX B Kypce 0a30BbIX alTOPUTMOB
(cymMMUpOBaHUE IJIEMEHTOB MAacCHBa, COPTHPOBKA MAacCHBa, MEPeOOpPHBIC alTOPUTMBI,
JBOMYHBIN MOKMCK) U MPUBOAUTH IPUMEPHI HECKOJIBKHUX aTOPUTMOB PAa3HON CIIOKHOCTH
JUISL pELIEHUs OJTHOM 3aa4n

2.11

Bianenue yHuBepcajgbHBIM SI3BIKOM MPOrpPaMMHUPOBAaHMS BbICOKOTO ypoBHs (Ilackanb,
Python, Java, C++, C#), npeactaBieHUsIMA O 0a30BBIX THIAX JAHHBIX U CTPYKTypax
JIAHHBIX; YMEHHE HCIIOJNIb30BATh OCHOBHBIC YIIPABISIOMIUE KOHCTPYKILUU;, YMEHUE
OCYIIECTBIISITh aHANIU3 MPEAJ0KEHHOW MPOrpaMMBbl: OMPENEIsITh PEe3yNbTaThl PaboThI
MporpamMmMbl TIPH 3aJlaHHBIX HCXOJHBIX JAHHBIX; OMPENENATh, MPU KAKUX HCXOJHBIX
JAHHBIX BO3MOKHO TMOJYYEHHE YKa3aHHBIX pPE3YJbTAaTOB; BBISBJIATH JaHHBIE, KOTOPbHIE
MOTYT MPUBECTH K OMHUOKE B pabOTe MPOrpaMMbl; (GOPMYIUPOBATH MPEITIOKEHUS TIO
YIYUYIIEHUIO TPOrPaMMHOTO KOJa

2.12

YMeHne peaan3oBBIBATh Ha BBHIOPAHHOM JUIS W3YYEHUS S3bIKE IMPOTPaMMHPOBAHUS
Bbicokoro ypoBHa (ITackanb, Python, Java, C++, C#) TunoBsie anroputMmbsl o0paboTKu
YHCeJl, YUCJIOBbIX IOCIEA0BATEIbHOCTEl U MAacCHUBOB: IPEACTABICHUE YHUCIIa B BUJC
HaboOpa MPOCTHIX COMHOXUTENEH; HAX0XKJACHUEe MaKCUMaIbHOU (MUHUMAIBbHOMN) LU
HATYpaJIbHOTO YHWCJa, 3alMCaHHOTO B CHCTEME CYMCIEHUS C OCHOBAHHEM,
HenpeBbIaromuM 10; BeIYUCICHHE 00OOIICHHBIX XapaKTEPUCTHUK JJIEMEHTOB MAacCHBa
WIM  YHUCIOBOM  MOCIENOBATeNbHOCTH  (CyMMBI,  MPOU3BEACHHUS  CPEIHEro
apu(PMETUYECKOr0, MHHHUMAJbHOTO M MaKCHUMaJIbHOI'O JJIEMEHTOB, KOJUYECTBA
3JIEMEHTOB, YJOBIETBOPSAIOIINX 3aJAHHOMY YCIIOBHUIO); COPTUPOBKY 2JIEMEHTOB MAaCCUBA;
YMEHHUE HCIIOJIb30BaTh B IPOrpaMMax JaHHBIC PAa3TMYHBIX TUTIOB C YIETOM OTPaHHYCHHUN
Ha JMAma30H UX BO3MOXKHBIX 3HAUEHUH, MPUMEHATH MPH PEIIEHUHU 33]a4 CTPYKTYpPHI
JMAHHBIX (CIHUCKH, CIIOBApH, CTEKH, OYEpelnH, ICpPEeBbs); NMPUMEHSATh CTaHIAPTHBIE U
COOCTBEHHBIE MOAMPOTPaMMBI 7151 00pabOTKM YUCIOBBIX TaHHBIX U CUMBOJBHBIX CTPOK;
UCIIOJIb30BaTh MpU pa3paboTke mporpaMm OHOJMOTEKH MOANPOrpaMM; yMEHHE
MCIIOJIb30BaTh CPEJICTBA OTIAJIKH MMPOTPAMM B Cpe/ie POrpaMMHUPOBAHUS

2.13

YMeHue WCIOoJIb30BaTh JJICKTPOHHBIC TAOMWIBI JUISI aHAJW3a, WPEJCTABICHUS H
00paboTKK JaHHBIX (BKJIIOYAsi BEIOOP ONTHUMAIBHOTO PELISHUS, MOA00p JTUHUHU TPeHa,
pelieHue 3a1a4 MpOorHO3UPOBAHUSA); YMEHUE HUCIIOIB30BaTh TAOJIMUYHBIE (PETSIIMOHHBIC)
0a3bl JaHHBIX U CIIPABOYHBIE CUCTEMBI

2.14

YMeHue opraHu30BBIBATH JUUYHOE HH(POPMAITMOHHOE MPOCTPAHCTBO C HUCIIOIB30BAHUEM
Pa3IUYHBIX CPEJACTB HUQPPOBHIX TEXHOJOTUN;, TMOHMMAHHE BO3MOXHOCTEH ITU(POBBIX
CEPBHCOB TOCYIaPCTBEHHBIX YCIYT, IU(POBBIX 00pa30BaTEIHHBIX CEPBUCOB

Ilepeuenn 31eMeHTOB coepkaHusi, IpoBepsieMbIX Ha EI'D
no uHopmarTuke

Kon

[TIpoBepsieMblil AIEMEHT COJIEPHKAHUS

[Mudposast rpaMOTHOCTH

1.1

OCHOBHBIE TCHJICHITUU Pa3BUTHS KOMITBIOTEPHBIX TEXHOJOTHH. [lapauienbHble BEIYUCIICHUS.
MHoromnporieccopable cucTeMbl. PacnipeienieHHbIe BEIUNCIUTENBHBIE CHCTEMBI U 00padoTKa
OONBININX HaHHBIX

1.2

[IpuHIIMIIBI TIOCTPOEHUS W ammapaTHbIE KOMIIOHEHTHI KOMITBIOTEpHBIX ceTeil. (CereBbie
npotokonbl. Cerb MHrepHer. Anpecamuss B cetu Hutepuer. Ilpotokonst crexka TCP/IP.




CucreMa noMeHHEIX nMeH. Paznenenue IP-ceTy Ha MOACETH C MOMOIILIO MAacOK MOACEeTEN

1.3

daiinoBas cucrema. Ilouck B daitnoBoii cucteme. [IpuHIIUIIBI pa3MemIeHUs] 1 UMEHOBaHUS
¢aiinos B noiarospeMeHHoi namsaty. [labmonb! 11 onucanus rpym (aitios

1.4

CKOpoCTh mepenaun JaHHBIX. 3aBUCUMOCTh BPEMEHH IMepeadu 0T HH()OPMAITMOHHOTO 00beMa
JAHHBIX M XapaKTEePUCTHK KaHajla CBA3U

L.5

[Mudpoanne nanapix. CuMMerpuuHbie W HecuMMeTpuuHbie mH@pbl. [udper mpocToit
samensl. [udp Lezaps. [Hudp Buwkenepa. Anropurm mudposanus RSA

1.6

Konpl, no3Bossironiie 0OHapyXKMBaTh M UCIPABIATh OIIMOKH, BO3HMKAIOLIUE NpHU Iepenade
naHHbIX. Paccrosnue Xommunra. Koguposanue ¢ mosropenuem 6utoB. Koasl XoMMuHTa

Teopernueckne OCHOBBI HH()OPMATHKH

2.1

JBomyHoe koaupoBaHue. PaBHOMEpHbIE W HEpaBHOMEpPHBIE KOIbL. JleKoaupOBaHHE
COOOLIEHUH, 3alIMCAHHBIX C MTOMOIIBIO HEpaBHOMEPHBIX KoAoB. YcioBue ®Pano. [loctpoeHue
OJHO3HAYHO JAECKOJUPYEMBIX KOJOB C IIOMOILBIO J€PEBA

2.2

Teopernueckre NOAXOAbl K OLIEHKE KojauuecTBa HHpopManuu. EauHunbl uU3MepeHus
KosinyecTBa MHpopManuu. AndaBUTHBIA MOAXOJ K OLIEHKE KOJMUYecTBa MH(OpMaluu. 3aKoH
agmutuBHOCTH MHpOopManuu. Popmyna Xaptiu. Wubopmammst u BeposaTrHocTs. Dopmyra
Illennona

2.3

Cucremsl cuncienus. PazBepHyTast 3alIUCh LENBbIX U IPOOHBIX YMCE B MO3ULMOHHON CUCTEME
cuncienusi. CBOMCTBAa MO3UIMOHHOW 3alMCH YHUCIA: KOJIMYECTBO HUGDP B 3alUCH, NPU3HAK
JIEJIMMOCTH YMCJIa HA OCHOBAHUE CUCTEMBI CUMCIICHMsI. AJTOPUTM IIEPEBOJA LIEJIOr0 YUCIIA U3
P-nyHO# cucTeMbl cuMciieHusl B IECATUUHYIO. AJTOPUTM NepeBojia KOHEUHOU P-muHoi n1pobu
B JIECATUYHYIO. AJITOPUTM IEPEBOAA LIEJIOT0 YUCIa U3 AECATUYHOW CHCTEMBI cuuciieHus B P-
nuHyto. IlepeBon kKoHe4yHON JnecsATMUHON ApoOu B P-nunyro. J[BomuHas, BOoCbMepHuHas U
HIECTHAIaTepHUUHasi CUCTEMBI CUMCIICHHS], CBSI3b MEXYy HUMU. ApudMeTHUeCKue onepanuu B
MTO3UIIMOHHBIX CHCTEMAX CUUCIICHUS
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Tpoanaﬂ YpaBHOBCUICHHAA CUCTEMA CUUCIICHUS. I[BOI/I‘-IHO-I[GC?ITPI‘-IH&?I CHUCTEMA CUUCIICHUA

2.5

Konuposanue tekcros. KoaupoBka ASCIL. OanobaiitHbie konupoBku. Ctangapt UNICODE.
Komuposka UTF-8. Onpenenenue naGOpMamoHHOT0 00beMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue mnzobpaxkenuii. Onenka HHGOPMAIIMOHHOTO 00beMa TpaPUUYECKUX JAaHHBIX MPHU
3a/laHHBIX Pa3pelIeHNH U TTyOnHEe KOAUPOBaHUS 11BeTa. [[BeToBbIE MOIEH.

KomupoBanue 3Byka. Onenka MHGOPMAIIMOHHOTO 00beMa 3BYKOBBIX JAHHBIX TMPHU 3aJaHHBIX
4acTOTe JUCKPETU3AIMHN U Pa3psTHOCTH KOAUPOBAHUS

2.7

Anrebpa noruku. [loHsTne BbICKa3biBaHUS. BpickasbiBaTenbHble (OPMBI  (TIpEeIUKATHI).
KBanTOpBI Cyl1ecTBOBaHUS U BCEOOLTHOCTH.

Jlornueckue omnepauuu. Tabmuiuel ucTUHHOCTH. Jlormueckue BbIpaxkeHus. Jlormueckue
TOXJecTBa. JJornueckue ornepanuy 1 onepanuy HaJl MHO)KECTBAMHU.

3aKkoHBl anreOpbl JIOTMKH. OKBUBAJICHTHBIE MpPeoOpa3oBaHUsl JIOTUHYECKUX BBIPAXKEHUM.
Jlornueckue ypaBHEHUs U CHCTEMBI YPaBHEHUM.

Jlornueckue (GyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX (YHKUUH OT
KOJIMYECTBA apTyMEHTOB.

Kanonnveckue (popMbl JTIOTHYECKUX BBIPAKEHUN




2.8

COBCpH_IeHHI)Ie JAU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC q)OpMBI, AITOPUTMBI  UX
MMOCTPOCHUS 110 Ta6111/1ue HNCTUHHOCTHU

2.9

Jlormueckue sieMeHThl B cocTaBe KommbioTepa. Tpurrep. Cymmarop. MHoropaspsiiHbli
cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKHX DJIEMEHTaxX II0 3aJaHHOMY JIOTUYECKOMY
BBIPAXEHUIO. 3aIIUCh JIOTUYECKOT0 BBIPAXKEHHUS 110 JIOTHYECKON CXEME

2.10

Mopnenu u monenupoBanue. Llenu monenupoBanus. AIEKBAaTHOCTh MOJEIH MOICIUPYEMOMY
00BeKTY Wit nporieccy. Dopmannzaius MpUKIaIHbIX 33/1a4.

[IpencraBieHne pe3ylbTaTOB MOJCIHPOBAHUS B BUJE, YAOOHOM ISl BOCIIPUSITHS YETIOBEKOM.
I'padpuaeckoe npeacraBiaeHne JaHHBIX (CXEMbl, TAOIUIIBI, TPA(QUKH).

2.11

[IpeacraBnenue 1enbix Yucen B NamsaTH KoMmmbioTepa. OrpaHMue€HHOCTh JIMara3oHa Yucesl Mpu
OTpaHMYEHUM KoJmyecTBa paspsanoB. llepenosnnenue paspsaHoi ceTku. be33HakoBble U
3HAKOBbIC JaHHBIC. 3HAKOBBIN OUT. [[BONYHBIN JOMOJTHUTEIBHBIA KOJI OTPUILIATEIbHBIX YHCET.
[ToOuToBBIEe JOTUYECKUE omnepanuu. Jlornueckui, apupMeTHUeCKUii 1 UUKINYECKUN CIBUTH.
[udposanue ¢ MOMONIHIO TOOUTOBOH oreparuu "uckirovaromee MIJII"

2.12

HpeIlCTaBJIeHI/Ie BCIICCTBCHHBLIX YHMCCJI B IIaMsATHU KOMIIBIOTEpA. 3Haqa1ua51 4aCTb W IMOPAIOK
quciia. I[I/IaHa?»OH 3HAYCHUM BCIICCTBCHHBIX YMCCII. HpO6HCMBI XPaHCHUA BCUICCTBCHHLIX
YUCCJl, CBA3AHHBLIC C OrPAaHUYCHUCM KOJMYCCTBA pPa3pAa0B. Brimonnenue onepaunﬁ C
BCIICCTBCHHBIMHA YHCJIaMH, HAKOIIJICHUC OIINOOK IIpHU BBIYHUCIICHUAX

2.13

I'padgbl. OcHoBHBIe mNOHATHUA. Buasl rpagos. Onucanue rpagoB ¢ MOMOUIbIO MaTpHIL
CMEXHOCTH, BECOBBIX MAaTpHIl, CIIHCKOB CMEXKHOCTH. PelieHue anropuTMHUYecKuX 3ajaad,
CBSI3aHHBIX C aHAIN30M TpadoB (IIOCTPOCHHE ONTUMAIBLHOTO MYyTH MEXKAY BepIIMHAMH Tpada,
OlpeNeieHne KOJIMYECTBA PAa3IMYHBIX IIyTed MEXAy BEpIIMHAMU OPHUEHTHPOBAHHOTO
alMKINYecKoro rpada)

2.14

HepeBbsi. bunapnoe nepeBo. [lepeBbs moucka. CrocoObl o6xona nepesa. [IpencraBnenue
apu@meTHyecKux BBIpAXEHUHW B BHUAe JepeBa. Vcmonb3oBaHue rpadoB U JEpeBbEB IpPHU
ONUCaHUM 00BEKTOB M MPOLECCOB OKPYKAIOIIEro MUpa

2.15

JluckpeTHbIE UTPBI JBYX UTPOKOB ¢ noiHOW mMH(popmanuen. IToctpoenue nepesa mepebopa
BapHaHTOB, ONKMCAaHUE CTPATETUU UTPhI B TaOIUYHONU hopme. BBIMIphILIHbIE U TPOUTPHILIHBIE
MO3ULIMH. BBIUTPBILIHBIE CTpATErUU

2.16

CpencTBa HMCKYCCTBEHHOTO  WHTeIUIeKTa. MneHTudukanms ¥ MOMCK  M300pakeHuil,
pacno3HaBaHue Jiul. lcrnonb3oBaHHE METONOB HMCKYCCTBEHHOI'O HMHTEIEKTa B OOYYaroLIMX
cucremax. lcronp3oBaHME METOJOB HCKYCCTBEHHOT'O MHTENJIEKTa B pPOOOTOTEXHHMKE.
Wurepner Benieil. HelipoHHble cetn

ANTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

®opmanuzanusa MOHATUA anroputMma. MammHa TbeIOpMHra Kak YyHUBEpCAJbHAs MOJEIb
BBIYHUCIIEHUN

3.2

OneHka CIOKHOCTH BbIUMCICHHH. Bpemst paOoTel MU 00BbEM HCHONB3YEeMOW HaMsTH, HX
3aBUCHUMOCTh OT pa3Mepa HUCXOAHBIX JaHHbIX. OlEHKa acCHUMITOTHYECKON CJIOXKHOCTU
ITOPUTMOB. AJITOPUTMBI MOJMHOMUATIBHON ciokHOCTH. [lepebopubie anroputmsl. [IpumMepsl
pa3IMYHBIX AJITOPUTMOB PELICHUS OJHOM 337au, KOTOPbIE UMEIOT PA3INYHYIO CI0KHOCTh

3.3

OHpCI[CJ'IeHI/IC BO3MOJXHBIX PC3YyJIbTATOB paGOTBI HpOCTCfIIJ.IHX AJITOPUTMOB  YIIPABJICHUA
HUCIIOJIHUTCIIAIMU W BBIYUCIIMTCIBHBIX aJITOPHUTMOB. OHpCI[eJ'IeHI/Ie HUCXOJHBIX HOAaHHBIX, IIpU




KOTOPBIX QJITOPUTM MOXKET JaTh TpeOYyeMblIil pe3ysbTaT

34

ANropuT™MBl  O0paOOTKM HATypalIbHBIX YHWCEI, 3alMCaHHBIX B IO3UIIMOHHBIX CHCTEMax
CUMCIICHUS: pa30MeHHe 3alHuCh YWCia Ha OTACIbHBIC IHQPH, HAXO0XKICHUE CYMMBI U
npou3BeieHus Udp, HAXOKISHNE MAKCUMAIbHOW (MUHUMAIIBHON ) TTU(PBI.

[IpencraBinenne uucia B BHIE HaOoOpa MTPOCTBIX COMHOXHUTENEH. AJTOPUTM OBICTPOTO
BO3BEJ/ICHUS B CTENEHb. [IOMCK MPOCTHIX YUCEN B 33JJaHHOM JIMANa30He ¢ IOMOIIBIO alrOpUTMa
"pemero Dpatochena”

3.5

MHoropa3psHble IeJble YUcia, 3a1a4i JITUHHON apuMeTuKn

3.6

S3p1k porpammupoBanus (ITackans, Python, Java, C++, C#). Tumsl naHHBIX: IIETOYUCIICHHBIC,
BELIECTBEHHbIE, CHMBOJIbHBIE, Jorudeckue. BerBnenus. Cnoxsble ycnoBus. Llukiasl ¢
ycioBueM. LIuKIIbI 10 mepeMeHHOM.

OO6paboTka NaHHBIX, XpaHAmUXxcs B (¢aitnax. TekcroBele W JBOMYHBIC (ailnbl. DaiinoBbie
nepeMeHHsble ((aiiioBbie ykazaTtenu). Urenue u3z (aiina. 3anuce B Qaii.

Pazouenune 3amaun Ha momzanaqn. [loamporpammel (riporieaypsl U GpyHkmum). Vcmonp3oBanue
CTaHJapTHON OMOJIMOTEKH SA3bIKa IPOrPAMMHUPOBAHUS

3.7

Pexypcusi. PexypcuBHble mponeaypbl u ¢Gynkuuu. Mcmonb3oBaHue cTeka Asi OpraHU3aluu
PEKYpPCHBHBIX BBI30BOB

3.8

Uucnennsie MeToAbl. TouHOE W TPHOIMIKEHHOE pelIeHHS 3anadd. YHCIEHHOE pelICHHE
YpaBHEHMH C NOMOIIBI0 Moadopa mnapamerpa. UuCIIEHHbIE METOJbl PEIIEHUS YpaBHEHMIA:
MeToA repedopa, METO] MOJIOBUHHOTO JiesieHus. [IpuOamkeHHOe BBIYUCICHHE UIMH KPUBBIX.
Beruucnenue miomaneit Guryp ¢ moMouipi0 4MCIEHHBIX METOI0B (METOJ MPSMOYTOJILHUKOB,
meton Tpaneuuit). Ilouck makcumyma (MUHMMyMa) QYHKIUU OJHOM NMEpEMEHHOW METO/I0M
MIOJIOBUHHOTO JIEJICHHUS

39

OO0paboTKka CHUMBOJBHBIX JaHHBIX. BCTpOe€HHBIE (QYHKIMHU $3bIKa MPOrPAMMHPOBAHUS JUIS
00pabOTKM CHMBOJIBHBIX CTPOK. AJTOpUTMBI OOpabOTKHM CHMBOJIBHBIX CTPOK: IOJCYET
KOJINYECTBA TOSBICHUN CHMBOJIA B CTPOKE, pa3OHMeHHe CTPOKH Ha CJIOBa MO MPOOEIbHBIM
CUMBOJIaM, ITOMCK TMOJCTPOKM BHYTPH JAHHOW CTPOKM, 3aMEHA HANJACHHOW MOJCTPOKH Ha
JpyTryio cTpoky. ['eHepalius Bcex clI0B B HEKOTOPOM aipaBUTE, YAOBIETBOPSIOMUX 3a1aHHBIM
orpannyeHusM. [IpeoOpazoBaHue 4ynciia B CHMBOJIBHYIO CTPOKY M OOpPAaTHO

3.10

MaccuBbl ¥ TOCIENOBATENbHOCTH 4YHceld. BplunMcieHne 0000IIEHHBIX XapaKTePUCTUK
3JIEMEHTOB MAaCCUBAa WJIM YHUCIOBOHM IOCIIEA0BAaTENLHOCTH (CYMMBI, MPOM3BEIEHUS, CPETHETO
apu(METHIECKOT0, MUHHUMAJIHHOTO M MaKCHMAaJbHOTO JJIEMEHTOB, KOJHMYECTBA 3JIEMEHTOB,
YJIOBJIETBOPSIOIINX 3aJaHHOMY YCIJIOBHIO). JIMHEHHBIN MOMCK 3alaHHOTO 3HAUEHHsI B MAaCCHBE.
ANTOpuUTMBI pabOTBHl C dJIEMEHTAMH MAacCHBa C OJHOKPATHBIM IPOCMOTPOM MacCHBa.
CopTtupoBka oHOMEpHOro MaccuBa. [IpocTeie METOABI COPTUPOBKHU (METOJ My3bIPbKa, METOA
BbIOOpa, COpPTUPOBKAa BCTaBKamu). COpTHUPOBKA CIHUsSHHEM. BpICTpas COpTHpOBKa MaccHBa
(anroput™ QuickSort). JIBoUYHBII MOKCK B OTCOPTUPOBAHHOM MAaCCUBE

3.11

JIByMepHbIe MacCUBBI (MaTpHIIbl). AJTOPUTMBI 00PaOOTKH IBYMEPHBIX MAaCCHUBOB: 3aIllOJTHEHUE
JIBYMEPHOTO YHUCJIOBOTO MAacCHBa MO 3aJaHHBIM IpaBUJIaM, MOMCK 3JIEMEHTa B JABYMEPHOM
MacCHBe, BBIYMCIEHHE MaKCUMyMa (MHHHUMYMa) U CyMMBI 3JIEMEHTOB JBYMEPHOI'O MAacCHBa,
MepecTaHOBKA CTPOK U CTOJIOLIOB ABYMEPHOI'O MaccHBa

3.12

CrnoBapu (accolMaTUBHBIE MACCUBBI, 0TOOpaXkeHus). Xaui-rabnuuel. [Tocrpoenune andasutHo-
YaCTOTHOTO CJIOBAps JJIs 3aJaHHOTO TEKCTa

3.13

Crexu. AHanu3 NpaBUIBHOCTH CKOOOYHOTO BBIpaKeHHs. BrluncieHune apudmMernueckoro




BBIPOKEHMS, 3aMrcaHHOro B moctdukcHor (opme. Ouepenu. Mcnonb3oBanue ouepenu s
BPCMCHHOI'O XpaHCHUA JaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHne MUHUMAIBLHOTO OCTOBHOTO JIEpEBa B3BEUICHHOTO
CBSI3HOTO HEOPUEHTHPOBAHHOro rpada. KomauuecTBo pa3nuyHbIX MyTed MeXAy BepLIMHAMU
OPUEHTHPOBAHHOTO AlIUKINYECKOTro rpada. AIroputm JlekcTps

3.15

HepeBbsi. Peanuzanmst nepeBa ¢ NMOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBonuHble (OMHapHBIE)
nepesbsi. [locTpoeHue nepeBa [uid 3aJaHHOIO apu(METHYECKOro BbIpakeHUs. PekypcuBHbIE
aJIrOpuTMBI 00X01a aepesa. Mcnonb3oBaHue CTeKa U oYepenn A 00Xo/a AepeBa

3.16

JluHamuueckoe IPOrpaMMHUPOBAHHME KAaK METOJ pEIIeHUs 3aJad € COXpaHCHHEM
IPOMEXYTOUHBIX  PE3yJbTaTOB. 3ajayd, pellaeMble C IOMOILIBI0  JUHAMHYECKOIO
IPOrpaMMHUPOBAHUS: BBIYMCIEHUE PEKYPCUBHBIX (YHKLHMH, ITOJCYET KOJMYECTBA BApUAHTOB,
3a/1a4M ONTUMHU3ALUN

3.17

[Tonstne 06 00BEKTHO-OPUEHTHPOBAHHOM MTporpaMMupoBaHui. OObEKTHI U Kiacchl. CBOKCTBA
U MeTo/bl 00beKTOB. OOBEKTHO-OpPUEHTUPOBAaHHbIN aHanu3. Pa3paboTka mporpaMm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOT O NoaxoAa. HKarncynauus, HaciieJoBaHue, HoauMophu3m

NHupopmanronHble TEXHOIOTUH

4.1

AHanu3 naHHbIX. OCHOBHBIE 3aJlauM aHaNIM3a JAHHBIX: IPOTHO3UMPOBAHUE, KiacCcU(UKaLMs,
KJIaCTEpU3alLlKs, aHAJIN3 OTKIOHEHUH. [locnenoBaTeIbHOCTD pelIeHNs 3a/1a4 aHAIN3a JaHHBIX:
cOOp MEepBUYHBIX JaHHBIX, OYMCTKA M OLIEHKAa KauecTBa JAHHBIX, BHIOOP U (WJIM) IOCTPOEHUE
MoJend, npeoOpa3oBaHUE JaHHBIX, BHU3yalM3allus JaHHbBIX, UHTEPIpETalus pe3ylIbTaToB.
[Iporpammubie cpenctBa u VIHTEpHET-cepBHUCH Ui 00paOOTKH M TPENCTaBICHHS JaHHBIX.
bonpuine nannpie. MamuHHOE 00yueHUE

4.2

AHanu3 JaHHBIX C TIOMOUIbIO DJIEKTPOHHBIX TalaMil. BeluucieHre cyMMbl, CpeaHero
apudMeTHIecKoro, HauOOIbIIEr0 (HAUMEHBIIIET0) 3HAYCHHUS Juana3oHa. BeruucieHue
K03 pHLIMEeHTa KOppeIsiuu IBYX psAAoB AaHHBIX. [locTpoeHue cTon04aThixX, JMHEWYATHIX U
KpyroBbix auarpamMm. Iloctpoenue rpaduxo ynkuuid. ITonbop nuHuMM TpeHIa, pelieHue
3aJa4 NpOTrHO3UPOBaHus. Perenne 3ajau onTUMHU3aIMU C TIOMOIIBIO 3JIEKTPOHHBIX TaOIUI]

4.3

Juckperusanus pd MAaTEMAaTHYECKOM  MOJEIMPOBAHUM  HENPEPBIBHBIX  MPOLIECCOB.
MopenupoBanue JBHXEHHS. MojaenupoBaHue OMOJIOTHYECKUX CHCTeM. MaTtemaTuyeckue
MOJIEIM B 9KOHOMUKE. BeruucnurenbHbie SIKCIEPUMEHTHI ¢ MojaensiMu. OOpaboTka pe3yabTaToB
JKCTIepUMeHTa. MeTroa  HaumMeHbITUX  KBajgpaToB. OIEHKa YHUCIOBBIX  TApaMeTPOB
MOJIETTUPYEMBIX OOBEKTOB M TpOIlecCOB. BoccTaHOBIEHHE 3aBUCHMOCTEH IO pe3ylbTaTaM
AKCIIEpUMEHTA

4.4

Bepostanoctaeie moaenu. Metoasl MounTte-Kapno. Umutannonnoe monenupoBanue. CUCTEMBI
MaccoBOro 00CITy>KHBaHUS

4.5

Tabnuunple (pensMOHHBIE) ©0a3bl JaHHBIX. Tabnmuia - mpeAcTaBleHHWE CBeAeHU 00
OIHOTHUHOHBIX 00BekTax. Ilosme, 3amuch. Kimrou tabmunel. Pabora ¢ roroBoil 0a30ii JaHHEBIX.
3anonaenue 60a3bl JaHHBIX. [lonck, copTUpOBKa U PUIBTpALHsI JaHHBIX. 3aIIPOCHI HA BRIOOPKY
JTAHHBIX. 3aIPOCHI C MapaMeTpaMu. Beraucisiemsle 1Mojs B 3a1pocax.

MmuoroTtabnuunbie 0a3bl JaHHBIX. TUIBI CBsi3edl Mexay Tabnunamu. BHemHui Kirod.
[lemocTHOCTH 6a3bl JAHHBIX. 3aMPOCHI K MHOTOTAOIUYHBIM 0a3aM TaHHBIX

4.6

TekcToBbiii mporeccop. CpeacTtBa MOWCKAa M aBTO3aMEHbI B TEKCTOBOM IPOIECCOPE.




CTpyKTypUpOBaHHBIE TEKCTOBBIE NOKyMeHTHl. CHOCKH, ornaBienue. [IpaBmia murupoBaHus
HCTOYHUKOB M 0(popMIICHHS OMOIHOrpaduuecKuX CChUIOK

[Ipn peanmsanuu 1porpaMmbl BO3MOKHO HCIOJIB30BAHHUE CIEAYIOIIHUX 3JIEKTPOHHBIX

oOpa3oBaTenpHbIX pecypcoB (B coorBercTBuM ¢ I[lpuxazom

MI/IHI/ICTCpCTBa IIPOCBCUICHUA

Poccuiickoit ®enepamuu ot 25.08.2026 Ne 591 "OO6 yrBepkaeHuu (eneparbHOro TepedHs
AJIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB, JOMYIIEHHBIX K HCIOJB30BAHUIO IIPH pealli3alluu
MMEIOIUX TOCYJAPCTBEHHYIO aKKPEIUTAIUI0 0Opa30BaTENBHBIX MPOTPaAaMM HAYaJbHOTO OOIIEro,
OCHOBHOT'0 OOIIET0, CpeTHero oo1ero oopazoBanus"):

IlepeueHb 31eKTPOHHBIX 00pa30BaTeIbHBIX pecypcoB (1asee - JOP), nonymeHHbIX K UCNI0Jb30BAHUIO IPU
peasiu3anum 00513aTeILHON YacTH 00111e00pa30BaTEJIbHOM MPOT

aMMBbI Cpe/iHero o0mero 00pa3oBaHus

Ne HaumenoBanue Kparkoe onucanue 3J1eKTPOHHOIO IIpaBoodaaaaresn Kaace, nos
n/n 3J1eKTPOHHOI0 o0pa3oBaTeIbHOIO pecypca 3JIEKTPOHHOTO KOTOpPOro
06p330BaTeJII)HOF() (BKJ'HO‘laH CTPYKTYPY, IPEAMETHOC 06p330BaTeJ'ILHOFO pa3p360TaH
pecypca, cCOCTaBUTE]b coJiep:KaHue M MeTaJTaHHbIe, pecypca (HauMeHOBaHHe | YJIEKTPOHHBI
(COCTaBI/ITeJ'II/I) MMO3BOJIAIOIIHNE OAHOZHAYHO HOPUINIECCKOro Juua 11
3JIEKTPOHHOTI 0 HICHTU(PUIUPOBATH 3JIEKTPOHHBIH Jauoo pamuans, UM, oOpa3oBareJ
00pa3oBaTeILHOTO o0pa3oBaTe/ibHbII pecypc) 0T4eCTBO (NPU HAJTUYMH) bHBIH
pecypca (pu3nyeckoro Jumna, pecypc
KOTOpPOMY B
YCTAaHOBJICHHOM
3aKOHOAATEJIbCTBOM
Poccniickoin @egepannu
NMOPAAKE MPUHATJICIKUT
HCKJIKYUTECJIbHOEC IPaBoO
HA JJIEKTPOHHBbIH
oOpa3oBaTeJbLHbII
pecypc)
MaremaTuka u mHpopMaTHKa (MpeaMeTHAas 00/1aCTh)
Nudopmaruka (yueOHbII npeamer)
1 Hudporoii kypc Hudposoii Kypc pa3paboTaH B | ®'AOY BO 10
"Nudopmaruka" 10 kiacc COOTBETCTBUH c OenepansHbiMU | "T'ocynapcTBEHHBIH
rOCYAapCTBEHHBIMU 00pa30BaTENbHBIMU | YHUBEPCUTET IMPOCBEIICHUS"
cTaHfaapTamu, (eaepaabHbIMH OCHOBHBIMU
00pa3oBaTeIbHBIMU nporpamMMamu u
YHUBEPCAJIbHBIM TEMATUYCCKUM
KJIaCCU(UKATOPOM ISl UCTIONB30BAHUS MIPU
peanusaniK 4acTH o00II1e00pa3oBaTeNbHOM
nporpaMmel, (HOPMUpPYeMOW  y4aCTHHKAMH
00pa3oBaTeIbHbIX OTHOLICHHUI MO MPEIMEeTy
"Undopmarnka" (cpennee obuiee
o0pazoBaHue, 0a30BbIH YPOBEHb)
2 udposoii kype udposoii Kypc paspaboran B | ®I'AOY BO 11
"Undopmarnka" 11 kiacc COOTBETCTBUU c ®enepansHbiMu | "T'ocynapcTBEHHBIN
rOCyAapCTBEHHBIMU 00pa3oBaTeNbHBIMU | YHUBEPCUTET MPOCBEIICHUS"
cTaHmapTamu, QeaepaTbHEIMU OCHOBHBIMH
00pa3oBaTeTLHBIMU NIpOrpaMMaMu 31
YHUBEPCAIbHBIM TEMATUYCCKUM

KJIacCHU(UKATOPOM JUIS MCIIOJIB30BAHUS MIPH
peanMzanuM 4YacTu o00meo0pa3oBaTeNbHOM
MporpamMMmbl, (OPMHUPYEMOH y4aCTHUKAMH
00pa3oBaTENbHBIX OTHOIICHUH MO MPEAMETY
"Nndopmarnka” (cpennee ob1ee
o0pazoBaHue, 0a30BbIH YPOBEHb)




Tpenaxep «Obmako
3HaHui. [lxomnay.
Hudopmarnka, 10 xmace
(ITackanb)

20P COJICPYKUT [ (S13% 011125
oOpa3oBaTellbHBIE PECYPCHI: a) OIOPHEIC
KOHCIIEKTEI (mpexacTaBsIOT coboit

KOHIICHTPHPOBAHHYIO TECOPHI0 «HA OIHOM
crmaiize» WO  TemMaMm  IpeaMmera;  0)
CaMOCTOSITENIbHBIE ~ paboTel  (comepiar
WHTEPaKTUBHBIC 3aJlaHUsl C aBTOMAaTHYECKOM
MIPOBEPKOH); B) KOMIUIEKT TEMaTHYECKUX
KOHTpOJIbHBIX paboT. Coxepxanue DOP
cootBercTByeT ®I'OC COO u ®OII COO ¢
ydeToM QenepanbHoil paboueil mporpamMMel
Bocrutanua. OTOOp M IOCIIeA0BaTEILHOCTD
U3y4YeHHS ~ MarepHaja  COOTBETCTBYIOT
¢denepanpHOit paboueii mporpamme COO mo
mpeaqmery  «MHpopMmarmka»  (Ga30BEIHA
YpOBEHB)

000 «DPusukoH-1a0%»

10

Tpenaxep «O6mako
3HaHuil. [lkomnay.
Hudopmarnka, 11 kmace
(ITackann)

30P COZICPKHT CIIeYIOIITHE
00pa3oBaTeNbHbIE PECYpPChl: a) OIMOPHBIC
KOHCIIEKTEI (mpencraBIsIIOT coboit

KOHIIGHTPUPOBAaHHYIO TEOPHIO «HA OJHOM
claiile» Mo  TemMaM  npeaMmera;  0)
CaMOCTOSITENIbHBIE ~ PaboThl  (coaepikar
HMHTEpaKTUBHbIE 3aJJaHUs C ABTOMAaTHUECKOH
MPOBEPKOH); B) KOMIUIEKT TeMaTUYECKUX
KOHTpPONBHEIX paboT. Copmepxanune OOP
cootBercTByeT ®I'OC COO n ®OII COO ¢
ydeToM ¢enepaibHOil pabodeil mporpaMMel
Bocrutanua. OTOOp M IMOCIe0BaTEIEHOCTD
W3y4eHUS ~ MaTepHansa  COOTBETCTBYIOT
¢denepampHOl paboueii mporpamme COO 1o
mpeamery  «MHpopmaruka»  (06a30BbIi
YPOBEHB)

000 «DPusukoH-1a6%»

11

Tpenaxep «O6mako
3HaHui. [xonay.
Wudopmaruka, 10 xmacce
(C+)

20P COJIEPYKUT cIenyIonme
o0pa3oBaTeibHbIE PECYpChl: a) OIOPHBIE
KOHCIIEKTHI (mpeacTaBnisAOT coboit

KOHIIEHTPUPOBAHHYIO TEOPHIO «HA OJHOM
claiiie» Mo  TemMaM  mpeaMmeTa;  0)
CaMOCTOSITENIbHBIE ~ paboTBl  (comepiar
WHTECPAKTUBHEIC 3aJJaHUsI C aBTOMAaTHUECKOM
MPOBEPKOH); B) KOMIUICKT TEMaTHYECKUX
KOHTpONBHEIX paboT. Copnepxanune DOP
cootBercTByeT ®I'OC COO u ®OII COO ¢
yueToM (eaepanbHOi pabodei mporpaMMsl
BocruTanusa. OTOOp M IoCIe10BaTeNbHOCTD
U3y4eHHs  MaTepuaja  COOTBETCTBYIOT
¢benepanbHOii padoueii mporpamme COO 1o
npeametry  «MuapopmaTtnka»  (0a30BbIi
YPOBEHB)

000 «DPus3ukoH-1a0»

Tpenaxep «O6mako
3HaHuil. [konay.
Wndopmarnka, 11 kimace
(C+)

20P COJICPYKUT [ (S13% 01115
o0pa3oBaTeNbHBIE PECYPCHl: a) OINOpHBIE
KOHCIIEKTBI (mpencraBisoT coboii

KOHLICHTPUPOBAHHYIO TEOPUIO «HA OIHOM
claiiie» mo  TemMaM  mpeaMera;  0)
caMoCTOsTeNIbHBIE ~ PaboThl  (comepikar
WHTEPaKTUBHBIC 3aJIaHUsl C aBTOMATHYECKOH
MPOBEPKOH); B) KOMIUIEKT TeMAaTHYECKUX
KOHTpONBHBIX paboT. Copepxanune OOP
cootBercTByeT ®T'OC COO u ®OIT COO ¢
yaeroM (enepanbHOil pabodeid mporpaMMbl
BocriuTanust. OTOOp M MOCIeN0BATENBHOCTh
W3y4eHUs] ~ MaTepuana  COOTBETCTBYIOT
¢denepanbHOl padoueii nporpamme COO 1o
npeamery  «Mupopmaruka»y  (6a30Bbli

000 «DPuszuKoH-1a0»




YpOBEHbB)

Tpenaxep «Obmako
3HaHui. [lxomnay.
Hudopmarnka, 10 xmace
(C++), (yrimyOneHHBIH
YPOBCHB)

20P COJICPYKUT [ (S13% 011125
o0Opa3oBaTeNbHBIE PECYpCH: a) OIOpPHBIE
KOHCIIEKTEI (mpexacTaBsIOT coboit
KOHIICHTPHPOBAHHYIO TECOPHI0 «HA OIHOM
crmaiize» WO  TeMaM  TpeaMmera;  0)
CaMOCTOSITENIbHBIE ~ paboTel  (comepiar
WHTEPaKTUBHBIC 3aJlaHUsl C aBTOMAaTHYECKOM
MIPOBEPKOH); B) KOMIUIEKT TEeMaTHYECKUX
KOHTpOJIbHBIX paboT. Coxepxanue DOP
cootBercTByeT ®I'OC COO u ®OII COO ¢
ydeToM QenepanbHoil paboueil mporpamMMel
Bocrutanug. OTOOp M MOCIe0BaTENEHOCTD
U3y4YeHHS ~ MarepHaja  COOTBETCTBYIOT
¢denepanpHOit paboueii mporpamme COO 1o
npeamery «MHbDOpMaTHKay (YriTyOJICHHBIH
YpOBEHB)

000 «DPusukoH-1a0%»

10

Tpenaxep «O6mako
3HaHuil. [konay.
Hudopmarnka, 11 kmace
(C++), (yrmyOneHHBbIH
YPOBEHbB)

50P COJIEPXKUT clenyomuye
00pa3oBaTeNbHBIE PECYPCHL: a) OIOpHBIC
KOHCIIEKTEI (mpexacraBIsIIOT coboit
KOHIIGHTPUPOBAaHHYIO TEOPHIO «HA OJHOM
claiiie» Mo  TemMaM  mpeaMera;  0)
CaMOCTOSITENIbHBIE ~ PaboThl  (coaepikar
HMHTEpaKTUBHbIE 3aJJaHUs C ABTOMAaTHYECKOH
MPOBEPKOH); B) KOMIUIEKT TeMaTUYECKUX
KOHTpONBHEIX paboT. Copmepxanne OOP
cootBercTByeT ®I'OC COO u ®OII COO ¢
ydeToM ¢enepaibHOil pabodeil mporpaMMel
Bocrutanua. OTOOp M IOCIEea0BaTEIFHOCTD
W3y4eHUS ~ MaTepHansa  COOTBETCTBYIOT
¢denepampHOl paboueii mporpamme COO 1o
npeamery «MHpopmaTtuka» (yriryOIeHHBIH
YPOBEHB)

000 «PusuxoH-1a06»

11

ONeKTPOHHBIN
o6pa3oBaTeNbHbII
(uHpOpMaIMOHHBIN) pecypc
«Annexc YueOHHUK.
Nudopmarukay, 10 xnacc

O0P mnpemmaraetr Ha0Op HMHCTPYMEHTOB,
UCIIOJIb30BAHUE KOTOPBIX  YIOBIIETBOPSET
tpeboBanusivm  PI'OC k  (opMupoBaHHIO
ycnoBuit  peanuszanuu  OOIT  oGmiero
00pa3oBaHMs, CHOCOOCTBYET JOCTHIKEHHUIO
o0ydJaromumMes MIaHUPYEMBIX JIMYHOCTHBIX,
METaIpeIMETHBIX " TIPEAMETHBIX
pe3ynpTatoB o0yuerus. Muactpymentsr DOP
TIO3BOJISTIOT YUUTEIIO 00BEKTHBHO
JMarHOCTHPOBATh n OLICHUBATh
oOpa3zoBaTesibHbIE Pe3yJIbTaThl 00y4aeMbIX,
a TaKXe YPOBEHb WX 3HAHUM, YMEHUH,
HaBBIKOB, YPOBEHDb IIOArOTOBKH K
KOHKPETHOMY 3aHATUIO 10 JIUCHUIIIIMHAM
00mieo0pa3oBaTenbHOM MOJITOTOBKH,
COU3MEPSITh pe3yibTaThl YCBOEHUSI
MaTepHallaB COOTBETCTBHHU C TPEJOBaHUSIMH
rOCYAapCTBEHHOTO 00pazoBaTeIbHOTO
cTaHjiapra

000 «Angexc»

10

ONeKTPOHHBIN
00pa3oBaTeNbHBIN
(uHpOpMaIMOHHBIN) pecypc
«Sunexkc YueOHUK.
Wudopmarnkay, 11 xmacc

O0P mpeanaraer HabOp HMHCTPYMEHTOB,
UCIIONIb30BAaHNE KOTOPBIX  Y/IOBIETBOPSET
tpeboBanmsiMm  PI'OC K  QopmupoBaHHIO
ycaoBuii  peanmzaumu  OOIl  obmero
o0pa3oBaHMs, CIOCOOCTBYET JOCTHIKCHHIO
00y4aroInMcs TIaHUPYEMbBIX JIMYHOCTHBIX,

METANPEAMETHBIX u MPEAMETHBIX
pe3ynbratoB o0ydenus. Muctpymentsr DOP
TO3BOJISIIOT YUUTENIO 00BEKTUBHO
JUarHOCTUPOBATh u OILICHUBATH

OGpaSOBaTeHLHLIC PE3YIbTATBL OGy‘iaeMHX,

000 «unexc»

11




a TakXe YpPOBEHb WX 3HAHUW, YMEHUH,
HaBBIKOB, YPOBEHB MTOJITOTOBKH K
KOHKPETHOMY 3aHATHIO 10 AUCIIUILTHHAM
o0meoOpa3oBaTeTsHON IMOJATOTOBKH,
COM3MEPATH pe3yIbTATHI YCBOCHHSA
MaTepHajiaB COOTBETCTBHH C TPEIOBaHUSIMH
TOCYAapCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHjaapTa
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