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IIpeamer (kypc) UndopmaTtuka. Yriay0JieHHbIH YPOBEHb.

Knace 10-11 kmaccos

OO61ee Koyim4yecTBO 4acoB 1o yaeOHoMy tuiany B 10-11 kiraccax - 272 gaca (1o 136 gacoB B
roji/mo 4 4. B HEJEINIO).

CocraBinena B coorBercTBUM ¢ DenepanbHoil paboueil mporpamMmoit mo HHGopMaTHKe.
Yueonuxu: Mupopmatuka 10 knace B 2-x yactsax, Mapopmaruka 11 kiacc B 2-xX yacTsx.
Astopsl: [TonskoB K.FO.Epemun E. A.

NznatenberBo: O011eCTBO ¢ OrpaHrueHHON oTBeTcTBeHHOCThI0 « B THOM. Jlaboparopus

3HaHWI; AKInoHepHOoe 00mecTBoO «M3naTenscTBO «IIpocBemnienne.

Paccmotpena Ha 3acenanuu MO ecTeCTBEHHO-HAYYHOTO IHKJIA
ITIpoTokon Ne 4 ot 17.06.2025 1.
PykoBogutens MO AOGnynnoeBa A.A.




IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o wuHpopMmaTuke (yriayOJEéHHBIM YpOBEHb) Ha YPOBHE CpEIHETro
obirero obpa3oBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS
OCHOBHO ~ 00Opa3oBaTeJIbHOM  MOpOrpaMMbl  cpelHero  oOmiero  oOpa3oBaHUs,
npeactaBieHHpIXx B PI'OC COO, a Ttakke ¢denepanpbHO paboueld MporpaMMbl
BOCTIUTAHHSI.

[Iporpamma mo mHpOpMaTHKe AA€T MPEACTABICHHE O IENAX, OOIIeH cTpaTeruu
oOydeHHUsl, BOCIIMUTAHUS W Pa3BUTHUA OOYYAIOIIMXCS CPEeICTBAMH Y4eOHOro mpeaMera
«Mudopmatuka» Ha yriayONEHHOM ypOBHE, YCTaHABIMBAET 00s3aTeNbHOE MPEIMETHOE
coliepKaHue, MPeIyCMaTPUBAET €ro CTPYKTYpHUPOBaHUE 1O pa3jieiaM M TeMaM Kypca,
ONpeJeNaeT paclpeAesieHne €ro mo kinaccam (rogam H3y4yeHus), Ha€T MpUMEpPHOE
pacnpe/eneHie y4eOHbIX 4acoB MO TEeMAaTUYECKUM pasjiesiaM Kypca U PEKOMEHIyEeMYIO
(MpUMEpHYI0) TOCIEAOBATEILHOCTh WX W3YYCHUS C YYETOM MEXIPEIMETHBIX |
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM Y4e€OHOIro Mpoliecca, BO3PacTHBIX OCOOEHHOCTEH
00ydJaromuxcs.

[Iporpamma 1o uH}OpMaTHKE OIpenensieT KOJIWYECTBEHHBIE U KaueCTBEHHBIC
XapaKTEePUCTUKN YIeOHOTO MaTepuana sl KaKIOro roja M3y4eHHs, B TOM YHCIe IS
COJZIEPKATEIFHOTO HATMOJIHEHHS PAa3HOTO BHA KOHTPOJS (MPOMEKYTOYHOH aTTecTaluu
00y4JarIuXCcsi, BCEPOCCHMCKUX TMPOBEPOUYHBIX pabOT, TOCYIapCTBEHHONW HTOTOBOM
arrecranuu). [IporpamMma mo wH(pOpMATHKE SBISETCS OCHOBOH IS COCTaBJICHUS
ABTOPCKMX Y4YEOHBIX MPOrpaMM U YYeOHHKOB, TOYPOYHOTO ITUTAHMPOBAHUS Kypca

YUUTETIEM.
HNudopmaruka B cpeHeM o01ieM 00pa3oBaHUM OTPAKAET:
CYyIIHOCTh ~ WH(GOPMATUKM  KaK  HAYYHOW  JUCIUIUIMHBI,  H3ydaromen

3aKOHOMEPHOCTH TPOTEKAaHUS W BO3MOXKHOCTH aBTOMATHU3alMM HH(OPMAIIMOHHBIX
IIPOLIECCOB B PA3JIMUHBIX CUCTEMAX;

OCHOBHBIE 00JIaCTH MPUMEHEHUSI UHPOPMATUKH, MPEXIE BCEro MHPOPMAIMOHHbIE
TEXHOJIOTUH, YIIPaBJICHHUE U COLIMANIbHYIO chepy;

MEXIUCHUIUTMHAPHBIA ~ Xapakrep  WHGOPMAaTHKM W HMH(OPMaLMOHHOM
NESATEIBHOCTH.

Kypc wundopmaTtuku ans ypoBHS cpenHero ooOmiero oOpa3oBaHus —SIBISETCS
3aBEpIIAIOLIMM STaloOM HENpPEephIBHOW TMOJATOTOBKM OOydarolmuxcsi B o0iactu
UHPOPMATUKH W HMH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHHA, OMUpPAeTcs Ha
coJiep)kaHue Kypca MH(OPMATHKH YpPOBHS OCHOBHOI'O OOIEro OOpa30BaHMsI M OIBIT
MOCTOSIHHOTO TMPUMEHEHUsT MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUM, HaéT
TEOPETUIECKOE OCMBICIICHHE, MHTEPIIPETAINIO U 0000IIEHIE 3TOTO OIIbITA.

PesynbraTel  yrmyOnE€HHOTO ~ ypOBHS ~ HM3yUeHHS ~ y4yeOHOro  mpenMmera
«MHpopmaTHKa» OpUEHTHUPOBAHBI HA MOJTYyYEHUE KOMIIETEHTHOCTEH AJisl MOCienyrouei
npoeCCHOHAIBHOM JesTeNPHOCTH KaK B paMKaxX JaHHOM MpeIMeTHON 00JIacTH, TaK U B
CMEXHBIX ¢ Hel oOmacTsax. OHU BKIIIOYAIOT B CeOs:

OBJIAJICHUE KIIFOUEBBIMU MOHATUAMU U 3aKOHOMEPHOCTSAMM, Ha KOTOPBIX CTPOUTCS
JaHHas TpeAMeTHas 00JacTh, pPAclO3HABaHHWE COOTBETCTBYIOIIUX MM IPU3HAKOB U
B3alMOCBSI3€l, CIIOCOOHOCTh JEMOHCTPUPOBATH pa3IMYHbIE MOAXOAbl K HW3YYEHHIO
SBJICHUI, XapaKTEPHBIX JJIs U3y4aeMOl IpeIMETHOM 001acTH;

YMEHHME peulaTb THUIIOBBIE NPAKTUYECKUE M TEOPETHUYECKHUE 3aJa4ud, XapaKTepHbIC
JUISl UCTIONIb30BaHUSI METOJIOB M MHCTPYMEHTAPUS JaHHOW NpeAMETHON 00JacTH;



HaJU4Khe MPEeACTaBICHUN O JAHHOW MPEAMETHOM 00JIacTh KaK LIENOCTHON TEeOpHH
(COBOKYITHOCTH TEOPHIi), OCHOBHBIX CBA3SIX CO CMEKHBIMH 00JIaCTSIMU 3HAHUH.

B pamkax yrnyOnéHHOro ypoBHS H3y4eHUS HH(OPMATHKH 0O0ecreuynBaeTcs
LeJICHANpaBIeHHas: TMOJArOTOBKAa O0O0ydYalolmuxcsi K NPOAOHKEHHIO OO0pa3oBaHHUs B
OpraHu3aLusax po(heCCUOHAIBHOTO oOpa3oBaHus 1o CHEIUAIBHOCTSM,
HEMOCPECTBEHHO CBSI3aHHBIM C LU(PPOBBIMH TEXHOJOTUSAMH, TAaKUM KakK MPOrpaMMHasi
UHXKEeHepus, UH(POpMalMOHHAs O€30MacHOCTh, HMH(MPOPMALMOHHBIE CHUCTEMBI U
TEXHOJIOTUH, MOOMJIbHBIE CHUCTEMBI U CETH, OOJIbLINE JaHHbIE U MAIIMHHOE OOyuyeHHeE,
IPOMBIIIJIEHHBIA ~ MHTEPHET  BEIIEW, MCKYCCTBEHHBI  MHTEIUIEKT, TEXHOJIOTUHU
OecnpoBOJHON  CBSI3M,  POOOTOTEXHHMKA, KBAHTOBBIE  TEXHOJOTHUHU,  CHUCTEMBI
pacrpeesI€EHHOTO PEECTPa, TEXHOJIOTHU BUPTYAJIbHOM U JIOTIOJIHEHHOM PEATbHOCTEM.

OcHoBHas 1esb u3ydeHus: yuebnoro npeamera «MHdopmartuka» Ha yriayOonéHHOM
YpOBHE cpenHero oOmiero o6Opa3zoBaHHMs — oOecnedeHue AajbHEeHIIero pasBUTHS
MH(OPMALIMOHHBIX KOMIETEHIIMI 00yJaronierocsi, €ero roTOBHOCTH K JKU3HH B YCIIOBUSX
pa3BuBaroOLIerocsi MH(MOPMALMOHHOTO OOIIECTBA M BO3pACTAIOIIEH KOHKYPEHIIMH Ha
pelHKEe TpyAa. B cBszu ¢ stum u3yuenue uHdopmaruku B 10—-11 krmaccax A0IKHO
00ecIeynTh:

c(OpMHUPOBAHHOCTb MHPOBO33PEHHUS, OCHOBAHHOIO HA NOHMMAaHUHM  POJIU
UHPOPMATUKH, UH(POPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHIl B COBPEMEHHOM
00I11IeCTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMUYECKOTO MBILIUICHHUS;

c(OpMHUPOBAHHOCTh YMEHHM pa3nnyarh (aKThl U OLEHKU, CPAaBHUBATH OLICHOYHBIE
BBIBOJIBI, BHUJETh HUX CBA3b C KPUTEPUSIMU OLEHUBAHUS M CBSA3b KPUTEPHUEB C
ONpe/IeIEHHON CHUCTEMON LIEHHOCTEH, NpOBEpsATh Ha JOCTOBEPHOCTh M 00001aTh
UH(pOpPMAILINIO;

c(OpMUPOBAHHOCTH MPEJCTABICHUI O BIMSIHUU WH(POPMAIIMOHHBIX TEXHOJIOTUI Ha
KHU3Hb 4YelOBE€Ka B  OOLIECTBe, IIOHMMAaHHE COLMAIBHOTO, SKOHOMHUYECKOTO,
MIOJINTUYECKOTO,  KYJIBTYPHOTO, IOPUAUYECKOrO, MPUPOAHOTO, IPTrOHOMHYECKOTO,
MEIULUHCKOTO U (PU3HOIOTMYECKOTO0 KOHTEKCTOB HH(OPMAITMOHHBIX TEXHOJIOTHA;

NPUHATUE TPABOBBIX M AITHYECKUX ACHEKTOB HH(OPMAIIMOHHBIX TEXHOJOTHA,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJECH, BOBJICYEHHBIX B CO3JaHUE U HCIIOJIb30BAHUE
MH(OPMALIMOHHBIX CUCTEM, pACIIPOCTPaHEHHEe HHPOPMAIUH;

CO3/1aHUE YCJOBHUH Ui pa3BUTUS HABBIKOB Y4eOHOW, NPOEKTHOH, HAY4HO-
UCCIIEIOBATEIbCKOM M TBOPYECKOW JI€ATENBHOCTH, MOTHUBALMM OOy4YalOIIMXCA K
CaMOPa3BUTHIO.

B coxmepxanum yuebHoro mpenmera «MHpopmaTuka» BBIIENAIOTCS UYETHIPE
TEMAaTHYECKUX pa3zeia.

Paznen «llu¢ppoBass rpaMOTHOCTB» IIOCBAIIEH  BONPOCAM  YCTPOMCTBA
KOMIIBIOTEPOB M JPYTMX AJIEMEHTOB IIU(PPOBOrO OKPYKEHUS, BKIKOYAS KOMIIbIOTEPHbBIE
CEeTH, MCIIOJIb30BAaHUIO CPEJICTB ONEPAIMOHHON CHCTEeMBI, paboTe B cetu MHTepHET u
UCTIOJIH30BAHUIO HHTEPHET-CEPBUCOB, NH(OPMAITMOHHON O€301MaCHOCTH.

Paznen «TeopeTnueckue 0CHOBbI HHGPOPMATHKM» BKIIOYACT B CEOS1 TOHATUHHBIIN
anmapar ~ MH(QOPMATHKH,  BOMPOCH  KOAWMPOBAaHUS  WHGOPMAIMH,  H3MEPEHUS
UHPOPMAIIMOHHOTO O00BEMA JAHHBIX, OCHOBBI aNreOpbl JIOTUKA M KOMITBIOTEPHOTO
MOJIETTUPOBAHH.

Pasnen «AJaroputMbl M NPOrpaMMHPOBAHME) HANpAaBICH HA pa3BUTHE
AITOPUTMUYECKOTO MBINUICHUS, Pa3pabOTKy alrOpUTMOB M OIEHKY WX CIOXKHOCTH,



¢opMHupoBaHHE HABBHIKOB peAM3allMd IPOTPaMM Ha S3BIKaX IMPOrPAaMMHUPOBAHUS
BBICOKOT'O YPOBHS.

Pazpnen «MH(popMannoOHHbIE TEXHOJOTHHM» IOCBALIEH BOIPOCAM NPHUMEHEHUS
MH(OPMALIMOHHBIX TEXHOJIOTHM, pEaJM30BAHHBIX B MPHUKIAAHBIX [POTPAMMHBIX
OPOAYKTaX W HWHTEpHET-CEpBUCAX, B TOM UYHCIE B 33Ja4yax aHaJIu3a JaHHBIX,
UCMOJIb30BAHNIO 0a3 JAHHBIX U 3JEKTPOHHBIX TAOIUIL ISl peIlIeHUs MPUKJIIaJHbIX 3a7a4.

B nmpuBenénHom ganee conepkanuu yudeOHoro mnpeamera «MHpopmatukay
KYpPCUBOM BBIJICJIEHBl JIOTIOJIHUTENbHbBIE TEMbI, KOTOpbIE HE BXOJAT B 0053aTEIbHYIO
nporpamMmy OOy4eHMs, HO MOTYT OBITh MpEAJIOKEHBbl JJs H3Y4YEHUS OTAEIbHBIM
MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00yYaOIUMCH.

YrinyOnéHHelii  ypoBeHb  M3y4eHHUA  MH(MOPMATHKH  pPEKOMEHAyeTcs s
TEXHOJIOTUYECKOT0 MPOQUIIs, OPUEHTUPOBAHHOIO HA MH)KEHEPHYIO U MHPOPMALIMOHHYIO
cdepbl AesITeTbHOCTH. YTIyONEHHBIH YpOBEHb M3y4eHHs] MH(POPMATHKH 00eCreunBaeT:
NOJrOTOBKY OOYy4YalolIMXCsl, OPHUEHTUPOBAHHBIX Ha CHEIUAJIBHOCTH B 00JAcTH
UH(POPMAIIMOHHBIX TEXHOJOTHI 1 MHXKEHEPHBIE CIIEUAIBHOCTH, YYaCTHE B IPOSKTHON U
UCCIIEIOBATENIbCKOM  JIEATENBHOCTH, CBSI3aHHOM C COBPEMEHHBIMH HaIlpaBICHUSIMU
oTpaciv MHPOPMAMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUM, MOATOTOBKY K Y4acTHUIO B
oJiMMIIMazax u caadye EquHoro rocyaapcTBEHHOrO sK3aMeHa 1o HHGOpMaTUKe.

[TocnenoBaTenbHOCTh M3Y4YEHUS TE€M B IpelielaX OJHOTO roja OOy4eHUs MOKET
ObITh M3MEHEHAa 10 YCMOTPEHHUIO YYMTEIsl NpPU IMOATOTOBKE pabodel NporpaMMbl M
MOYPOYHOTO IJIAHUPOBAHMSL.

OO1iee yncao 4acoB, peKOMEHIOBAaHHBIX JJIS U3y4eHUs UH(popmaTtuku — 272 yaca:
B 10 xnacce — 136 yacoB (4 yaca B Henento), B 11 kinacce — 136 yacoB (4 yaca B HEZIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

ndpoBasi rpaMOTHOCTH

TpeboBaHusi TEXHUKH O€30MACHOCTH M TMTHEHBI NMPU paboTe C KOMIIBIOTEPAMHU U
JPYTUMHU KOMIIOHEHTaMU U(PPOBOTO OKPYKEHHUSL.

[TpuHIMIBI PabOTHl KOMIIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. ApXHUTEKTypa (PoH
Helimana. ABTOMAaTH4YeCKOE BBIIIOJIHEHHE MPOrpaMMbl ImporeccopoMm. OrnepaTHBHaS,
NOCTOSIHHAasE W JoJroBpeMeHHass mnamsaTb. OOMEH J[JaHHBIMH C TIOMOILIBIO UIMH.
KoHTposieps! BHEIIHUX YCTPOUCTB. IIpsiMont noctyn Kk mamsTu.

OCHOBHBIE TEHACHUMU PA3BUTHS KOMIIBIOTEPHBIX TexHosorui. llapamnenpHbie
BbIUMcIeHUs. MHoromnpoueccopHele cucremsl. CynepkomMnbroTepsl. PacnpenenéHubie
BBIYHMCITUTENbHBIE CUCTEMBI M 00paboTKa OONbIIMX MaHHBIX. MoOWiIbHBIE ITUGPOBHIE
YCTpOWCTBA W HMX poOJdb B KOMMYHHMKalUWsX. BCTpoeHHBIE  KOMIIBIOTEPBI.
MuxkpoxoHTpoiiepbl. POOOTH3MPOBaHHbBIE TPOU3BOJICTBA.

[IporpammHoOe oOecrneueHre KOMIIBIOTEPOB U KOMIIBIOTEPHBIX cHUCTeM. Buisl
IporpaMMHOIo oOecriedeHusi M UuX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOIO
oOecrieyeHns MOOUIIBHBIX YyCTpoHcTB. IlapamnensHoe mporpammupoBanue. CucteMHOe
nporpammtoe obecrnieuenue. OnepanoHHbIE CUCTEMBI. Y TWINTHI. [[paiiBepbl yCTpOMCTB.
WHcTamianuus U IeMHCTAIUISIIUS TPOrpaMMHOT0 00ecrieueHusl.

@aitnoBele cuctembl. [lpUHUMIBI pa3MelieHUss U UMEHOBaHUS (ailioB B
noaroBpeMeHHo# mamsaTu. lllabnons! ans onucanus rpymn (aiaos.

[Iporpammuoe oOecneuenue. JIureH3upoBaHUE NPOTPAMMHOIO oOecreueHus: u
uugpoBbix pecypcoB. IlpompuerapHoe u cBOOOAHOE MPOrpaMMHOE OOEcIeYeHue.
KoMMmepueckoe M HEKOMMEpPYECKOE HCIOJIb30BaHHE MPOrPaMMHOIO OOecnedyeHusl u
UPPOBEIX  pecypcoB. OTBETCTBEHHOCTb, YyCTaHaBIMBaeMas 3aKOHOJATEIbCTBOM
Poccuiickoit  ®enepanuu 32 HENPaBOMEPHOE  MCIIOJIB30BAaHHE  ITPOTPAMMHOIO
oOecrieyeHust 1 IU(PPOBBIX PECYPCOB.

[TpyHIMOBI TOCTPOEHUST M anmnapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
Ceressbie npotokoiibl. Cetb MHTEpHET. Afpecanus B cetu MuTepHeT. IIpoTokonsl cTeka
TCP/IP. Cuctema qOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moxacetm ¢ mnomoipio Macok mnojacereil. CereBoe
aaiMUHHCTpUpoBaHue. llomydyeHne MaHHBIX O CETEBBIX HACTPOMKaxX KOMIIBIOTEpA.
[TpoBepka HanMuMs CBSI3U € y3510M ceTH. OnpeeseHre MapupyTa JBUKEHUS TaKETOB.

Bubt JEATEIbHOCTH B CEeTH HNnTepHer. CepBuchl HNnTepHera.
['eonnpopmallMOHHBIE CHCTEMBI. [ €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU
(HampuMep,  JIOKanusi ~ MOOWIBHBIX  Tene(OHOB, ONpEeAeNiCHHE  3arpy>KeHHOCTH
aBTOMAarucTpaiei), ”HTEpHET-TOPTOBIIsl, OPOHUPOBAHUE OUIIETOB M TOCTHHHMII.

['ocygapcTBEeHHBIE 3JIEKTPOHHBIE CEpBUCHI U yciyrd. CouluanbHblE CETH —
OpraHu3alnusl KOJUIEKTUBHOIO B3aUMOJEWUCTBUS M OOMeHa AaHHbIMU. CETeBOW 3THKET:
npaBwiIa IOBEAEHUS B KuoOepnpoctpaHcTBe. IIpoOiieMa MOMIMHHOCTH TOJYyYE€HHOR
uHpopmanuu. OTKpbITbIE 00pa30BaTENIbHbBIE PECYPCHI.

TeXHOreHHbIE W DKOHOMHYECKME YIPO3bl, CBS3aHHBIE C MCIOJIb30BAHUEM
UH(POPMAIIMOHHO-KOMMYHUKAMOHHBIX ~ TexHoJoruid. OOmme npoOiaemMbl  3amuThl
uHpopmanuu U HHpopMannoHHON Oe3zomacHocTH. CpencTBa 3aliUThl MHGOpPMAIMK B



KOMITBIOTEpAX, KOMITBIOTEPHBIX CETAX W aBTOMATH3MPOBAHHBIX HH()OPMAIIMOHHBIX
cuctemax. [IpaBoBoe obecnieuenne nHGOPMAIIMOHHOI 0€30MaCHOCTH.

[IpenoTBpallieHre HECAHKIIMOHUPOBAHHOIO JOCTYIA K JUYHON KOH(UIEHIMATbHON
uH(pOpMaLIUY, XpaHALIEHCS HAa MEPCOHAJbHOM KOMIIBIOTEPE, MOOUIIBHBIX yCTPOUCTBAX.
BpenonocHoe mporpammHoe obecrieueHue M crnocoObl 00pbObI ¢ HUM. AHTUBHUPYCHBIE
nporpaMMbl. Opranusanus JUYHOTO apxuBa uH(popmauuu. Pe3zepBHoe KommpoBaHUE.
[TaposibHas 3amuTa apXuBa.

[MudpoBanue nanupix. CummerpuuHble U HecummeTpuuHble mHGPLL. [Lndpor
npoctoii 3amensl. [ludp Lezaps. [ludp Bmwkenepa. Anroputm mudposanus RSA.

Teopernvyeckre 0OCHOBbI HH(POPMATUKH

Nupopmanus, nanHele ¥ 3HaHuA. VHQOpManMOHHBIE NTpPOLECCHl B HPHPOJE,
TEXHHKE U O0IIECTBeE.

HenpepbiBHBIE ¥ JHUCKpETHbIE BEIMYMHBI MW  cuTHaimel. HeoOxoammocThb
JTUCKpeTU3anuu nHGOpMaIn, peIHa3HAYeHHOM TSl XpaHEeHUs, epeaadu 1 o0paboTku
B IIU(POBBIX CHCTEMaX.

JIBonuHOE KoaupoBaHue. PaBHOMEpHBIE 1 HEPAaBHOMEPHBIE KObI. JlekoaupoBaHue
COOOIIIEHUI, 3amMCaHHBIX C IIOMOILIBIO HEPABHOMEPHBIX KoJOB. YcinoBue ano.
[TocTpoeHre OJHO3HAYHO JEKOAUPYEMBIX KOJOB C TOMOIIBIO JepeBa. EauHMIbI
u3MepeHus: KoiudectBa uHPopMmanuu. AaBUTHBIA MOAXOA K OIEHKE KOJIWYECTBA
uHpopManum.

Cucrembl cumcnenusi. Pa3BépHyras 3amuch LENbIX M JAPOOHBIX YHCEN B
NO3ULMOHHON cucTeMe cuucieHns. CBoWCTBa MO3ULMOHHON 3alMCH YHUCIIa: KOJIMYECTBO
mupp B 3alKMCH, NPU3HAK JETMMOCTH 4YHCIAa Ha OCHOBAHME CHCTEMBI CUHCICHHUS.
ANTOpUTM TEpeBoJia LENOro 4yucia U3 P-MuHON cucTeMbl CUHCIEHUS B JIECATUYHYIO.
AnropuT™M mnepeBojila KOHEUHOH P-nyHOW ApoOM B JAECATUYHYIO. AJNTOPUTM MEpeBojia
LEJIOro 4Yuciia U3 JECATUYHOM CcUCTeMbl cuucieHuss B P-uunyto. IlepeBon koHeuHOM
necsITUYHOM npobu B P-munyto. JIBonuHas, BOChbMEpUYHAs W IIECTHAIATEpUUHAsS
CUCTEMbI CUHMCIICHUS, CBA3b MEKIY HUMU. ApuQMeTHUECKHe ONEepaluy B MO3ULUOHHBIX
CUCTEMAaX CYMCIEHHA. TponyHas ypaBHOBELIEHHas CHCTEMa CUuCieHMs. J[BomdHO-
NECATUYHASI CHCTEMA CUUCIICHUS.

KomaupoBanue tekctoB. KomupoBka ASCIIl. OnnobaiitHeie koaupoBku. CTaHgapT
UNICODE. Komgupoka UTF-8. Onpenenenre nHGOPMAIMOHHOTO O00BEMA TEKCTOBBIX
COOOILIEHUH.

KonupoBanue m3oOpakenuii. Ouenka uHpopManmoHHOT0 00bEMa rpaduueckux
JAHHBIX MPH 3aJJaHHBIX pa3pelleHnd U rTyOuHe KOAUpoBaHu 1BeTa. LIBeToBbIe MOENH.
Bekroprnoe koaupoBanue. Dopmarel rpaduyeckux ¢ainoB. Tpéxmepnas rpaduka.
®paxranbHas rpadpuka.

KoaunpoBanue 3Byka. OueHka HHOPMALIMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX MpHU
3a/laHHbIX YacTOTEe AUCKPETU3AIMHI U Pa3psAIHOCTA KOJUPOBAHUS.

Anrebpa noruku. [loHsTme BbICcKa3biBaHHMs. BpickaspiBaTenbHbIE  (POPMBI
(mpenukatel). KBaHTOPHI CylIeCTBOBaHUS U BCEOOIIHOCTH.

Jlornueckue omnepauud. TaOmuubl HUCTUHHOCTU. Jlormyeckue BBIpAXKEHHUS.
Jlornueckue TokaecTBa. J[0Ka3aTeNbCTBO JOTMYECKUX TOXKIECTB C TMOMOIIBIO TaOIHUIL
UCTUHHOCTU. Jlornueckue onepanuy U onepaluuy HajJ MHOKECTBAMHU.

3akoHbl anreOphl JIOTMKWA. OKBHBAJICHTHbIE MpeoOpa3oBaHUs  JIOTMUYECKHX
BbIpaKeHUH. Jlornueckue ypaBHEeHHS U CUCTEMbI ypaBHEHUH.



Jlorndyeckue (QyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOXHBIX JIOTHUECKHX
byHKIUM 0T KonruecTBa apryMeHToB. [1onHbIe CUCTEMBI TOTHYECKUX (PYHKITHIA.

Kanonnueckue Qpopmbl JTOruueckux BbipaxeHuil. CoBepIIEHHBIE TU3bIOHKTUBHBIE
U KOHBIOHKTHUBHBIE HOpPMajbHble (OPMBI, ANTOPUTMBI UX MOCTPOCHHS IO TaOIHUIE
HUCTUHHOCTH.

Jlornueckne 3JeMEHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHoropa3psansslii  cymmarop. IlocTpoeHne cxeM Ha JIOTHYECKMX JJIEMEHTax II0
3aIaHHOMY JIOTUYECKOMY BBIPaKEHUIO. 3aIIUCh JIOTHUYECKOTO BBIPAXKEHUS MO JIOTHYECKOMN
CXeMme.

[IpencraBneHue HeNbIX YUCET B NaMATH KOMITbIoTepa. OrpaHnYeHHOCTh Uana3oHa
yucel IpU OTPaHUYCHUM KOJIMYECTBA paspsanoB. llepenosiHenune pa3psIHON CETKH.
be33HakoBbIe M 3HAKOBBLIC JAaHHBIC. 3HAKOBBIA OWT. JIBOMYHBIN TOIMOIHUTEIBHBIA KOII
OTPULIATEJIbHBIX YHCEIL.

[ToObutoBbie  norumueckue omepauuu. Jlormyeckuit, apupmeTHdyeckuii u
nuknudeckuit casurd. [ludpoanre ¢ TOMOIIBI0 MOOUTOBON ONEPAIIMH UCKITIOUYAIOIIEE
NJIN».

[IpencraBneHue BEIIECTBEHHBIX YMCEI B IMAMATH KOMIIBIOTEpA. 3HAYAIlas 4acTh U
NOpAOK yucna. Jluama3oH 3HauYeHUH BellecTBEHHbIX 4yucesl. [IpoOiembl XpaHeHUs
BEILIECTBEHHBIX YKCEJI, CBA3aHHBIE C OTPAHUYEHUEM KOJIMYECTBA pa3psaoB. BelnonHeHue
orepanuii ¢ BEIIECTBEHHBIMU YHCIIAMHU, HAKOTUICHHE OIIMOOK TIPHU BHIYUCIICHHUSX.

AJITOPUTMBI ¥ IPOTPAMMHPOBaHHE

OnpeneneHue BO3MOXKHBIX —PE3YyJIbTAaTOB pabOThl MPOCTEHININUX AITOPUTMOB
YIOpaBJICHUSI UCHIOJHUTENIAMHU U BBIUUCIUTEIBHBIX aNrOpuTMOB. OmpeaeineHne NCXOAHbIX
JTAHHBIX, P KOTOPBIX aITOPUTM MOXKET JIaTh TPEOYEeMbIi pe3ybTar.

Ortanbel  pemieHus 3aJad  Ha KomImbioTepe. HMHCTpyMeHTalbHBIE CpelCTBa:
TPAHCIATOP, OTIAMAYUK, TPOPUIMPOBIIMK. KOMOUIALMS M WHTEpHpETanus MpOrpaMM.
BuprtyanbHble MallIuHBIL.

WuTterpupoBanHas  cpena  pa3paboTku.  MeToabl  OTJIaAKd — HPOrpaMM.
Hcnonb3oBanue TpaccMpoBOYHBIX  Tabmui. OtnagodyHslii  BbIBOJA.  [lomaroBoe
BBITIOJIHEHUE TTporpaMMbl. Touku octaHoBa. [IpocMOTp 3HaUEHUI ITEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunel naHHBIX:
LIEJIOUNCIICHHBIE, BEIECTBEHHBIE, CHUMBOJIbHBIE, Jiornueckue. BerBnenus. CrnoxHbie
ycnoBus. Hukimer ¢ ycnoBuem. I[lukibel 1o mnepemeHHoil. BzammMozameHSIEMOCTH
pa3UYHBIX BUAOB LUUKIOB. MHBapuaHT mukia. CocTaBieHUE LHUKJIA C MCIOJIb30BaHUEM
3apaHee ONpeAeIEHHOTO UHBAPHUAHTA LIUKJIA.

JlokymeHntupoBanue nporpamm. HMcnonb3zoBaHne xoMMmeHtapueB. Iloaroroska
OMUCAHUA MPOTPAMMbI U UHCTPYKLUHU JIJIS1 TTOJIH30BATEIIS.

AnropuTMBl  00paOOTKH HATypalbHBIX YHCEJ, 3alMCAaHHBIX B MO3UIIHOHHBIX
CUCTeMaX CYMCIICHHUS: pa30MeHHe 3alKucCH YHUCia Ha OTAENbHbIE LUQPHI, HaXOXKICHUE
CYMMBI U TIpOU3BeIeHUs U(]p, HAX0XKICHNE MAKCUMAIIbHON (MUHUMAIILHOM ) U (PHI.

HaxoxnaeHne Bcex mpOCTHIX YMCEN B 3aJaHHOM Jauana3oHe. [Ipencrasienue uncna
B BUJIe HAOOpa MPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOT'O BO3BEICHUSI B CTEIICHb.

OO0OpaboTka naHHBIX, XpaHsAmmxcs B (Qaitnax. TexcToBble W ABOWYHBIC (HANIIBI.
daitnoBsie epeMeHHbIC ((haiioBbie ykazarenn). Urenue us (aiina. 3anuce B daii.

Pa3Ouenue 3amaum Ha mnoazanauu. [logmporpammsbl (mpoueaypbl W (YHKIHH).
Pexypcus. PekypcuBHbie 00beKTHI ((hpakTansl). PekypcuBHBIE mporieaypbl U (QYHKIUH.
Hcnosnp30BaHue cTeKa Il OpraHu3alii PEKYPCUBHBIX BBI3OBOB.



Hcnonp3oBanne  CTaHIApTHOM  OMOMMOTEKHM  SI3bIKA  MPOTPAMMHUPOBAHUS.
[TonkmtoueHnne OWUONMMOTEK MOANPOrpaMM CTOPOHHUX MpousBoauTeNied. MomynbHBIN
MPUHIUIT TIOCTPOCHUSI IPOTPAMM.

Yucnennsie MeToApl. TouHOoe W MpUOMMHKEHHOE pelieHus 3anadd. YuciaeHHbIe
METOJIbI pEIICHUs YpaBHEHWM: MeToa Tmepedopa, METOJ TOJOBHHHOTO JIENECHUS.
[TpubnmxEHHOE BHIYUCIICHNUE IJIUH KPUBBLIX. Beiuucnenue miomaaeit puryp ¢ moMobo
YHUCIIEHHBIX METOJO0B (METOJ MPSAMOYTOJbHUKOB, MeTOJ Tpaneuuii). [louck makcumyma
(MuHMMYMa) GYHKIIUU OJTHOM MepEeMEHHON METO0M MOJIOBUHHOTO JICTICHUSI.

O06paboTtka CHUMBOJIBHBIX JAHHBIX. BceTpoennbie byHKIMN A3bIKa
MporpaMMUpPOBaHUsl JJisi OOpaOOTKHM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSBICHUI CHUMBOJA B CTPOKE, pazOueHue
CTPOKH Ha CJIOBa 10 MPOoOeIbHBIM CUMBOJIAM, IMOUCK MOACTPOKUA BHYTPHU JaHHOW CTPOKH,
3aMeHa HaWJEeHHOM MOACTPOKH Ha JAPYryl0 CTPOKY. I'eHepalusi BcexX CIOB B HEKOTOPOM
andasuTe, YIOBIECTBOPSIOUIMX 3aJaHHbIM orpaHuueHusM. I[IpeoOpa3zoBanue umncia B
CUMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBbl W TIOCIENOBATENBHOCTH  4YuceNl.  Bbrumcnenue  0000IIEHHBIX
XapaKTepUCTUK D3JIEMEHTOB MacCHMBa WJIM YHCIOBOM MOCIEA0BATEIbHOCTH (CYMMBI,
NPOU3BEACHUS, CpPEOHEro apu(MeTHYecKoro, MHHHMAJIbHOTO M MaKCHMaJbHOTO
DJIIEMEHTOB, KOJIMYECTBAa JJIEMEHTOB, VYIOBJIETBOPSIOIIUX 33aJaHHOMY YCIIOBHIO).
JIMHEHBIN NTOMCK 3aIaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka omHOMEpHOro wmaccuBa. IIpocTeie METOABI COPTHPOBKU (METOA
nmy3bIpbKa, METOJ BbIOOpa, cOpTHpOBKAa BcTaBKamu). COpTHpOBKa ciusiHUEM. beicTpas
coptupoBka MaccuBa (amroputM QuickSort). JIBon4HbBIH TOWCK B OTCOPTUPOBAHHOM
MacCHBE.

JIBymMepHbIe MacCUBBI (MAaTpUIbl). AJITOPUTMBI 00PAaOOTKH IBYMEPHBIX MAaCCHUBOB:
3aM0JHEHHUE ABYMEPHOTO YMCIOBOTO MacCUBa IO 3aJaHHBIM MPaBHUIIaM, TOMCK AJIEMEHTA
B JIBYMEPHOM MAacCHBE€, BBIUHMCIEHHE MakcuMyma (MUHHMYMa) U CYMMBI 3JIEMEHTOB
JIBYMEPHOI'O MacCUBa, NEPECTAaHOBKA CTPOK M CTOJIOLIOB ABYMEPHOTO MacCHUBa.

NudopmManmoHHbIe TEXHOJIOTHH

TexcroBeiii  mporeccop. PemaktupoBanne u  QopmartupoBanue. I[IpoBepka
opdorpadun u rpammatuku. CpencTBa NOMCKa U aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE.
Hcnons3oBanne cruned. CTpyKTypUpPOBaHHBIE TEKCTOBbIE JOKyMEHThl. (CHOCKH,
ornanienne. KomnexktuBHas pabora ¢ jokyMmeHTaMu. HCTpYMEHTHI PEIeH3UPOBaHUS B
TEKCTOBBIX Iporeccopax. Obmaunsie cepBuchl. JlenoBas nepenucka. Pedepar. IlpaBuna
[IUTUPOBAHUS WCTOYHUKOB U odopmiieHus: oubmuorpaduueckux ccouiok. OdopmieHue
CIUCKA JIUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM BEpPCTKOM TekcTa. TexHudeckue
cpeactBa BBoAa  Tekcta. Croenuaau3upoOBaHHBIE  CPEACTBA  PEJAKTHUPOBAHMS
MaTE€MaTHYECKUX TEKCTOB.

Ananmu3 naHHbIX. OCHOBHBIE 3a3Jaud aHajlu3a JaHHBIX: [POrHO3UPOBAHUE,
KIaccupuKanms, KiIacTepusanus, aHalu3 OTKIoHeHHui. [locienoBaTenbHOCTD perieHus
3a/1ay aHalii3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUUCTKA U OLICHKA KAYeCTBAa JIaHHBIX,
BBIOOp W/WJIM TIOCTPOCHHE MOJIEIH, NMpeoOpa3oBaHKe TaHHBIX, BU3yaju3allus JIaHHBIX,
UHTEpIIpeTanusl pe3ynbraroB. [IporpammHbie cpeacTBa M MHTEPHET-CEPBUCHI  AJIS
00pabOTKM ¥ TpPEACTaBICHUS NaHHBIX. bonbpmme naHHble. MammHHOE OO0y4eHwHe.
WHTennekTyanbHblil aHAIN3 JaHHBIX.

AHanu3 JaHHBIX C TIOMOUIBIO JJIEKTPOHHBIX Tabuui. BolyncieHue cymMmsl,
CpelHero apu(pMeTHYecKoro, HauOOJbLIEr0 (HAMMEHBIIEr0) 3HAYEHHUs JAHarna3oHa.



Bolunciienne  ko3gguuueHta KOppensuuMu JIBYX psioB  JaHHbIX. llocTtpoeHue
CTOJI0YATHIX, JIMHEHYAThIX U KPYroBbIX auarpamM. [loctpoenue rpaukoB ¢yHKIMMA.
[TonOop nuHUM TpeHAA, pEICHNE 3a/1a4 IPOTHO3UPOBAHUS.

YucneHHoe pelieHne ypaBHEHUI ¢ MOMOIIbI0 No10opa napamerpa. OnTumuzanus
KaKk [IOMCK HaWJydylllero peleHuss B 3aJaHHbIX ycinoBusx. LleneBas QyHkuus,
orpaHn4eHus. JlokanbHble W TIO0AJBHBIM MHUHMMYMBI IieneBoil ¢yHkuuu. Pemienue
3a]1a4 ONTUMHU3ALNH C TOMOLIBIO AIEKTPOHHBIX TAOJIULI.

11 KJIACC

Teopernvyeckre 0OCHOBbI HH(POPMATUKH

TeopeTnueckne MOAXOAbI K OLIGHKE KOJMWYECTBA HMH(pOpMalUuu. 3aKOH
anguTuBHOCTH HH(popmanuu. ®opmyna Xapriau. Undopmarus u BeposTHOCTb. Popmyna
IIlenHoHa.

Anroputrmsl cxkatusi n1aHHbIX. AnroputM RLE. Anroputm Xaddmana. Anropurm
LZW. AnropuTmsl cxaTHsi JaHHBIX C MOTEPSIMHU. Y MEHbIIEHUE TITyOMHBI KOAUPOBAHUS
nBeta. OCHOBHBIC HUjien anropuTMoB cxkatus JPEG, MP3.

CkopocTh  mepefaud  JaHHBIX.  3aBUCHUMOCTh  BpPEMEHM  Iepeladd  OT
MH(OPMALIMOHHOTO O00BEMA JAHHBIX M XapaKTEPUCTUK KaHala CBs3u. [IpuunHb
BO3HUKHOBEHHUs OLIMOOK MpH nepenade JaHHbIX. Kobl, mo3BosIstomuye 0OHapyKuBaTh U
UCTPABJIATh OIIMOKHM, BO3HUKAIOLIUE IpH Nepenade JaHHbIX. PaccTosHue X>MMUHTA.
KoaupoBanue ¢ moBropernuem 6utoB. Koasl XoMMmuHra.

Cucrembl. KoMmnoHeHThl cucTteMbl M UX B3aumojeiicTBue. CucteMHbIN 3dexT.
VYrpasnenue kak ”HGOPMAIMOHHBIH mpotiecc. OOpaTHasi CBA3b.

Mopenmn u wmoaenupoBanue. Llenp MopenupoBanus. COOTBETCTBHE MOJEIH
MOJIETUPYEMOMY OOBEKTY WJIM Mpoleccy, Leaud MojaenupoBanus. dopmanuzanus
NPUKIAIHBIX 3a/1a4.

[IpencraBnenue pe3yabTaToOB MOETUPOBAHUS B BHJE, YIOOHOM JUIsl BOCTIPUSTHS
yenoBekoM. ['padudeckoe npeicTaBieHne TaHHBIX (CXEMbl, TAOIHIIBI, TPApUKH ).

I'pappl. OcHoBHble moHsATHA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIbIO
MaTpUIl  CMEKHOCTH, BECOBBIX  MaTpULl, CIUCKOB  CMEXHOCTH. Pemenue
AITOPUTMUYECKUX 3a7a4, CBA3aHHBIX C aHaJIU30M rpadoB (MOCTPOECHHUE ONTUMAIBLHOTO
NyTH MEXJYy BepIIMHAMU rpada, onpeaesieHne KOJUYEeCTBa Pa3IMYHBIX MyTeH MexXIy
BEPIIMHAMH OPUEHTHUPOBAHHOTO AIlIMKJINYECKOTO rpaga).

HlepeBbsi. bunaproe nepeBo. [epeBpst moucka. CrocoObl o0xoma jaepesa.
[IpencraBnenue apupmMeTHUECKUX BBIpAXKEHUH B BUJE AepeBa. JIMCKpPETHbIE UTPHI ABYX
UTPOKOB ¢ nosHoM uHpopmanuei. [loctpoenne nepesa nepedopa BapuaHTOB, OMUCAHUE
CTpaTeruu Wrpbl B TaOMMUHOM (opMe. BBIUTPHIIHBIE W NPOUTPHIINIHBIE MO3HIIHH.
Bhiurpeliiiiaeie cTpaTeruu.

CpenctBa HUCKYCCTBEHHOro wuHTe/uiekTa. CepBHCHl MAIIMHHOTO TepeBoja U
pacriozHaBaHusl ycTHOW peun. KorautuBHble cepBuchl. WaeHTHQUKAIMS H TOUCK
n300paxkenuii, pacmnosznaBanue mnun. CamooOydwarommecsi cucteMbl. VckyccTBeHHBIN
UHTEJUIEKT B KOMIIBIOTEPHBIX Hrpax. lcrosib30BaHME METOJOB HCKYCCTBEHHOIO
UHTEJUIEKTa B OO0y4alolmMx cucreMax. Vcrmonb3oBaHne MeETOJOB MCKYCCTBEHHOTO
UHTEIJIeKTa B poOororexHuke. MHrepHer Bemed. IlepcrekTuBbl — pa3BUTHS
KOMIIBIOTEPHBIX MHTEILIEKTYaJIbHBIX cucTeM. HelipoHHBIE ceTn.

AJITOPUTMBI M IPOrPaAMMHPOBAHHE



@opManu3anus NOHATHS ainroputMa. MammHa TeropuHra kak yHuBEpCAJIbHAs
MoJieNib BbruncieHuil. Tesuc Ueépua—Twrropunra.

OneHka CclI0)KHOCTH BblUMClIeHUH. BpeMs paOoTsl 1 00bEM UCIIONIB3YyEMOI NaMsTH,
UX 3aBUCUMOCTb OT pa3Mepa UCXOJHBIX JaHHBIX. OLEHKa aCUMITOTHYECKON CII0KHOCTH
JITOPUTMOB. AJITOPUTMBI TOJIMHOMHUAIBHON ciokHOCTU. [lepeGopHbIE aaropuTMBI.
[Tprmepsbl pa3IMYHBIX aITOPUTMOB PELICHMS] OJHOM 3a7a4l, KOTOPbIE UMEIOT PA3IHUHYIO
CJIOKHOCTb.

[Torck MpOCTBIX YMCEN B 3aJaHHOM JMAINA30HE C IOMOINBIO aJTOPUTMA «PEUIETO
OparocheHar.

MHoropa3spsiiHble LelbIe YnCia, 3a1a4i JIIMHHOU apu(METHKH.

CrnoBapu (accouaTUBHBIE MAaCCHUBBI, 0TOOpaxeHus). Xam-rabnuusl. [loctpoenue
asi(haBUTHO-YaCTOTHOT'O CJIOBaps IS 3aJJaHHOTO TEKCTA.

Crexku. AHanM3 TpPaBWIBHOCTH  CKOOOYHOTO  BBIpaKeHHUs.  Boluncienue
apu(PMETHUECKOTO BbIPAXKEHHUSI, 3aIIICAHHOTO B MOCTPUKCHOHN opMe.

Ouepenu. Mcnons3oBaHne ouepenn Juisl BPpEMEHHOIO XpPaHEHUs JaHHBIX.

Anroputmbel  Ha rpadax. [locTpoeHne MHMHHUMANBHOTO OCTOBHOIO JepeBa
B3BEIICHHOI'O CBSI3HOTO HEOPUMEHTHUpPOBaHHOTO rpada. KommdecTBo pa3znuyHbIX IyTei
MEXy BEpIIMHAMH OPUEHTUPOBAHHOTO alIUKINYECKOro rpada. Aaroputm JleikcTpsl.

JepeBbs. Peanuzanus nepeBa ¢ IMOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBonuHbIE
(Ounapueie) gepeBbsi. IlocTpoenuwe JnepeBa JUIsl  3aJaHHOTO  apU(METHUECKOTO
BbIpakeHus1. PekypcuBHBIE adropuTMbl 00xo/1a AepeBa. Mcnonb3oBaHue cTeka U o4epeu
JU1s 00X0/1a iepeBa.

JluHamu4eckoe NporpaMMHUpOBAaHUE KaK METOJ PELICHUs 3aJad C COXPAaHEHHEM
IIPOMEXKYTOUYHBIX PE3yJIbTATOB. 3aJadyd, pelIacMble C IOMOULIBI0 JUHAMHYECKOTO
IPOrpaMMHUPOBAHUS: BBIUKCICHUE PEKYPCUBHBIX (YHKIUH, MOACUET KOJIUYECTBA
BapUaHTOB, 33/1a4l ONTUMHU3ALINH.

[Tonsitie 00 OOBEKTHO-OPHUEHTUPOBAHHOM MpOorpaMMUpoBaHud. OOBEKTHI U
kinaccel. CBoiictBa U MeToAbl 00BEKTOB. (OOBEKTHO-OPUEHTHUPOBAHHBIA —AHAINU3.
Pa3paboTka mporpaMmM  Ha  OCHOBE  OOBEKTHO-OPUEHTHUPOBAHHOIO  IOAXOJA.
WuKancyssiys, HaclieJOBaHue, MOIUMOP(U3M.

Cpenbl  ObicTpoM  pa3paboTrku  mporpamM. IlpoexktupoBanue uHTEpdeiica
nosib3oBarens. Vcrmonap30BaHME TOTOBBIX YHPABISIEMBIX 3JEMEHTOB ISl MOCTPOCHMS
uHTepdeiica.

0O030p sA3bIKOB NTporpamMmmupoBanusd. [IoHsATHE 0 Napagurmax NporpaMMHUpOBaHUS.

HNHpopManoHHbIe TEXHOJIOTUH

Otanbel KOMNBIOTEPHO-MAaTEMAaTUYECKOr0 MOJEIMPOBAHUA: ITOCTAHOBKA 3aJayH,
pa3paboTKa MOJENH, TECTUPOBAHUE MOJENH, KOMIBIOTEPHBIH OSKCIIEPUMEHT, aHalu3
Pe3yabTaTOB MOAECIUPOBAHMUS.

JuckpeTtuszanus Npyu MaTeMaTHY€CKOM MOJIETUPOBAHUN HEMPEPBIBHBIX MPOIIECCOB.
MonenupoBanue JIBUKEHUS. MonenupoBanue OMOJIOTUYECKUX CUCTEM.
MaremaTnueckre MOJENH B SKOHOMHUKE. BbrurcnuTenbHble SKCIIEPUMEHTBI C MOJIETISIMHU.

O0paboTKa pe3ynbTaToOB 3KCIEpUMEHTa. MeTo HauMeHbIIuX KBajapaToB. OneHka
YHUCIIOBBIX MApaMETPOB MOJEIUPYEMBIX OOBEKTOB M IpoleccoB. BoccraHoBieHue
3aBUCUMOCTEN 110 PE3yJIbTaTaM dKCIIEPUMEHTA.

BepostHOCTHBIE MOJIEIIN. MeTtonbl Mownre-Kapio. Mmuranmmonnoe
MojenrpoBanre. CUCTEMbI MAaCCOBOTO 00CTYKUBAHMUSL.



Tabnuunble (pensiuoHHbIe) 0a3bl NaHHBIX. Tabnuia — mpeacTaBiIeHUE CBEICHUN
00 omHOTHIHBIX 00BekTax. Iloise, 3amucek. Kimrou Tabmunpl. PaboTta ¢ roroBoii 0a3oit
JNaHHBIX. 3amnojHeHue Oa3bl naHHbIX. [lomck, copTupoBka M (QUIbTpaUUs JAHHBIX.
3anpockl Ha BBIOOPKY JIaHHBIX. 3alpochkl € TapameTrpamMu. Beraucisembie Mojias B
3amnpocax.

MHuororabiauyasie 0a3bl JaHHBIX. THIBI CBsI3ed MEXTy TaOnauaMud. BHemHwuit
kio4. [emocTHOCTH 6a3bl JaHHBIX. 3aMPOChl K MHOTOTA0OIUYHBIM 0a3aM JaHHBIX.

Nurepuer-npunoxenus. [lonatue o cepBepHOM M KIHMEHTCKOM 4YacTSAX CaWra.
TexHONOTusT «KIUEHT — CepBep», €€ TOCTOUHCTBA U HenocTaTku. OcHOBHI s3bika HTML
U kackamubeix Tabmun ctuiaei (CSS). Cuenapuu Ha s3bike JavaScript. @opmbl Ha BeO-
CTpaHuLE.

Pa3memienue BeG-caifToB. Ycimyra xocTuHra. 3arpyska ¢aiioB Ha CaiT.

BBon wu300paxkeHUN C MCHOJIB30BAHHUEM PA3UYHBIX IHQPPOBBIX YCTPONCTB
(uudpoBbIX (¢oToanmapaToB M MHKPOCKOIOB, BHUAECOKAMEpP, CKAaHEPOB U JPYTUX
ycTporicTB). I'paduueckuii pemaktop. Paspemenme. Kanpupomanue. VcmpaieHue
nepcrnekTuBsl. ['ncrorpamma. Koppekuusi ypoBHeit, koppeknus 1neTa. OOeciiBeYnBaHUE
LBETHBIX n300paxenuil. Peryms. Pabota ¢ o6nactamu. OuinbTpsl.

Mmorocnoitaele  u300paxkeHus. TekctoBele ciou. Macka cnos. Kananibl
Coxpanenue BbieneHHOW oOmactu. IloaroroBka wiumtocTpanuii ansi BeO-caiiToB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bektopnas  rpadpuka. IlpumutuBel.  3MeHeHue  mopsaka — AIEMEHTOB.
BripaBuuBanue, pacnpenenenue. [pynmnupoBka. Kpusble. @opmarbl BEKTOPHBIX
pucyHkoB. Hcrnonbp3oBanue KOHTYpOB. BekTopuzaius pacTpoBbIX H300pasKeHUIA.

[IpyHUOMIIBI TTOCTPOEHMST M PEAAKTUPOBAHUSA TPEXMEpHBIX Mojenel. CeTouHble
Mozaenu. Marepuanbl. MoaenupoBaHue HCTOYHUKOB ocBelleHus. Kamepsl. AIJIUTUBHbBIE
texHosioruu (3D-npuntepsl). [loHATHE O BUPTYadbHOM pEaJbHOCTU M JOMOJHEHHOM
pEeanbHOCTH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
UH®OPMATHUKE (YIJYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yNbTAaThl OTPAKAIOT TOTOBHOCTh M CIMOCOOHOCTH OOYYArOIIMXCS
PYKOBOJICTBOBAThCS C(HOPMHPOBAHHOW BHYTPEHHEH TO3MIMEH JWYHOCTH, CHUCTEMOM
IICHHOCTHBIX OPWEHTAIIWH, MO3UTHUBHBIX BHYTPEHHHX YOCKJICHUH, COOTBETCTBYIOIIMX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCUKUCKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO OIbITa U
OMBITa JIEATENBHOCTH B TIPOIECCE peallu3allii CPEACTBaAMH Y4eOHOro TpeaMera
OCHOBHBIX HaITPaBJICHUI BOCITUTATEIILHON JCATCIBHOCTH.

B pesynbrare uzydenust nHQOpPMATHKU Ha YPOBHE CpeHEro o0mero oopa3oBaHus
y obyuaromerocst OynyT copMHpPOBaHBI CIEAYIOIINE TMYHOCTHBIC PE3YIbTATHI:

1) rpa:kIaHCKOro BOCIUTAHUS:

OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX NPaB W O0S3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPABOIIOPSIIKA, COOJIOJIEHUE OCHOBOIIOJIATAIONUX HOPM HH(OPMAIMOHHOTO TpaBa M
nH(popMaMOHHON OE301IaCHOCTH;



FOTOBHOCTh ~ NIPOTUBOCTOATH  HUACOJIOTMM  JKCTPEMHM3Ma,  HAI[MOHAIM3MA,
kceHohoOun,  AUCKPUMHUHAIIMM 1O  COLMANBHBIM,  PEJIMTHO3HBIM,  PAaCOBBIM,
HallMOHAJBHBIM IIPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSA:

[IEHHOCTHOE OTHOIIIEHHE K HCTOPUYECKOMY HAacllequio, JOCTkeHusM Poccum B
HayKe, MCKYCCTBE, TEXHOJIOTHUAX, MOHUMaHUE 3HAuYeHUS WHQPOPMATUKH KAaK HAayKd B
YKU3HU COBPEMEHHOI'O OOIIECTBA;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH  OIIEHHUBATh CHUTYallMi0 M TNPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M LIEHHOCTHU, B TOM YHCII€ B CETH
HNuTepHer;

4) 3cTeTHYEeCKOro BOCIIUTAHUA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh BOCHPUHHMATHh pa3jU4HbIE BUIBl HCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO Ha MCIOJIb30BaHUHU HH(OPMAIIMOHHBIX TEXHOJIOTHH;

5) puznveckoro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTH 370POBOrO0 M 0O€30MacHOro 00pasa >KHU3HH, OTBETCTBEHHOTO
OTHOIICHHsI K CBOEMY 3JI0POBBIO, B TOM 4HCIe 3a CU€T coOmtojeHusi TpeOoBaHUM
0e30macHOM JKCIUTyaTallud CPeICTB WH()POPMALMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI;

6) TPya10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K AKTUBHOW JIESITEIBHOCTH TEXHOJOTMYECKOM H  COIMaIbHOM
HaIpaBJIEHHOCTH, CIOCOOHOCTh HWHUIMUPOBATH, IUIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJIHSTH TaKYIO JIEATEIIbHOCTD;

uHTEpec K cdepam  TpodhecCHOHAIBHONW  NIEeATEIbHOCTH, CBSI3aHHBIM  C
uH(pOpMaTUKOM, MpPOrpaMMUPOBaHUEM U  HHOOPMAIMOHHBIMU  TEXHOJIOTHSIMU,
OCHOBAaHHBIMU Ha JIOCTIDKEHUSX HAYKM HWH(DOPMATUKH ¢ HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOp Oynymed mnpodeccun u
peanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIIaHbI,

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BAaHUIO HA MPOTSHKCHUHU
BCEM KU3HU,

7) 3K0JI0rM4€eCKOro BOCIIMTAHUSA

OCO3HAHHUE TI00ATBLHOTO XapaKTepa AKOJIOTUYECKHUX MPOOJIeM U MyTeH UX PEeIICHHUS,
B TOM 4YHclae ¢ Y4€TOM BO3MOXKHOCTEH HWHGPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI;

8) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAYKH, JOCTIKEHHMSIM HayYHO-TEXHMUYECKOTO Mporpecca U OOLIECTBEHHOU
MPAKTUKU, 32 CYET TOHUMAHUS POJIM WH(OPMAIMOHHBIX PECYpPCOB, MHPOPMAITMOHHBIX
MPOLECCOB U MH(POPMAIMOHHBIX TEXHOJIOTHI B YCIOBUAX LU(PPOBOI TpaHchopmanuu
MHOTHX c(ep KU3HU COBPEMEHHOTO O0IIECTBa;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JIeATEeNIbHOCTH, TOTOBHOCTh OCYILECTBIISIThH
MPOEKTHYIO U UCCIIEIOBATENbCKYIO I€ATEIbHOCTh MHIMBUYAILHO U B TPYIIIIE.



B mnpouecce QOCTMKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOTPAMMBI IO
nHpopMaTHke y O0OyYalIIMXCS COBEPIICHCTBYETCS OSMOIMOHAIBHBIA HWHTEJUICKT,
npeanoararomui copMUpPOBAHHOCTb:

CaMOpETYJIMPOBAHUs, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE IPUHHUMATh
OTBETCTBEHHOCThH 3a CBOE MOBEACHHUE, CIIOCOOHOCTh aaNTHPOBATHCS K IMOIIMOHATBLHBIM
W3MEHEHUSM U MPOSBIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAILIMM, BKJIIOYAIOIIEH CTPEMJICHHE K [OCTHXKEHUIO LEIA U
yCIlexXy, ONTHUMHU3M, HWHHUIIMATUBHOCTh, YMEHHUE JEHCTBOBaTh, HCXOJsS U3 CBOMX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOMIEH CIOCOOHOCTh IOHHMMATHL SMOIMOHAIILHOE COCTOSHHE
JIPYTUX, YYUTBIBATH €ro TMpPU OCYIIECTBICHHMH KOMMYHHMKAIUM, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOUYAIOIIMX CIIOCOOHOCTH BBICTPaMBaTh OTHOIIEHUS C
JIPYTUMU JIFOJIbMH, 3a00TUTHCS, IPOSIBIISATH UHTEPEC U pa3periaTh KOHMIUKTHL.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbpTare uzyuenus nuHQOPMATUKU HAa YPOBHE CPEAHETO OOIIero oopa3zoBaHuUs
y obOyuaromierocsi OyayT cOpMHpPOBAHBI METANPEAMETHBIE PE3YJIbTaThl, OTPAKEHHBIC B
YHHUBEPCAJIBbHBIX YUYEOHBIX ICHCTBHSAX, a MMEHHO — IO3HABATEIbHBIC YHHUBEPCAIBHBIC
yueOHbIE  JICHCTBUS, KOMMYHHMKATHBHBIC YHUBEpCaJbHbIC Y4YCOHBIC  JCHCTBHSA,
PETYISTUBHBIC YHUBEPCAIbHBIC YUCOHBIC ACHCTBUS, COBMECTHAS JICATEIHHOCTb.

[lo3naBaTe/ibHbIE YHUBEPCAJIbHBbIE YUeOHbIE [1€iiCTBUSA

1) 6a3oBble JIOTHYECKHE 1eHCTBUSA:

CaMOCTOSITEIFHO (POPMYIUPOBATh U AKTYaJU3UPOBATH MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

YCTAHABJIWBATh CYIIECTBEHHBIM TIPU3HAK WM OCHOBAHUS JUIi CpaBHEHHS,
KJaccuPpuKauu 1 0000IIEeHHUS;

OTMpEeNeNsATh I1EeMu JCATEIbHOCTH, 3aJaBaTh TMapaMeTpbl U KPUTEPUU UX
JIOCTH)KEHUS;

BBISIBJIITh 3aKOHOMEPHOCTHU U TPOTUBOPEUUS B pACCMATPUBAEMBIX SABICHUSX;

pa3pabaTbiBaTh IUTAH PEIICHUS MpoOJieMbl C YyY&TOM aHaIU3a HMEIOITUXCS
MaTepHaIbHbIX U HEMAaTEePHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTb, OIIEHUBATH COOTBETCTBUE PE3YIHTATOB
[EJISIM, OTICHUBATh PUCKH TIOCIIEICTBHUH ESITEIHHOCTH;

KOOPJMHHUPOBATh M BBHITIOJHATH PabOTy B YCIOBHUSX PEATBHOTO, BUPTYAJbHOTO H
KOMOWMHHUPOBAHHOTO B3aUMO/JICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MTPOOIIEM.

2) 6a3oBbIe HCCJIeI0BaTEIbCKUE AeiiCTBUS:

BJIQJIETh HABBIKAMHU Y4€OHO-HCCIICIOBATEIbCKOM M MPOEKTHOW JeATEIhbHOCTH,
HaBbIKAMU pa3peuieHus npoodsieM, CHOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSATEIILHOMY
MIOMCKY METOJIOB PELICHMS MPAKTUYECKUX 3aJlady, MPUMEHEHHUIO Pa3jIu4YHbIX METOJIOB
MMO3HAHUS;

OCYILECTBIIATH PA3IMYHbIE BUbI IEITEIBHOCTH MO MOJTYyYEHUIO HOBOTO 3HAHUS, €T0
UHTEpIpETaIy, PEeoOpa30BaHUI0 U PUMEHEHHIO B PA3JIMYHBIX YUEOHBIX CUTYalUsX, B
TOM YHCJIE TIPU CO3JIaHUM YICOHBIX U COIIMATBHBIX ITPOCKTOB;



dopMHUpOBaTh HAYYHBIH THI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHUEMH,
KJIOUEBBIMU MOHATUSAMHU U METOJIAMU;

CTaBUTh M  (QOpMyJIHpOBaTh COOCTBEHHbIE 3aJauyd B  00Opa3oBaTENbHOU
NESATENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBIABIIATH IPUYMHHO-CIIEACTBEHHBIE CBSA3M U aKTYaJIM3UPOBAThH 33]1a4y, BbIIBUIaTh
TUIOTE3Y €€ pelIeHUs, HAXOAUTh apryMEHTHI JUIS 10Ka3aTelIbCTBA CBOMX YTBEPXKIIECHUH,
3aJ1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

AQHAJIM3UPOBATH ITIOJYYEHHBIE B XOJE PEIICHMs 3aladd Pe3yJbTaThl, KPUTUUECKU
OLICHMBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATH LIeJICHAIIPABICHHBIN TOMCK IEPEHOCA CPENICTB U CIIOCOOOB JEHCTBUS
B IpO(eCCUOHANIBHYIO Cpeay;

yMETh TEPEHOCUTh 3HAHHS B IIO3HABATEIBHYIO M MPAKTHYECKYIO0 OO0JIACTH
KU3ZHEJEATENbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJEH, NIPEJIaraTh OPUrMHAIBHBIE ITOAXO0/IbI U PEIIECHUs, CTABUTH
npo0OJIeMbl U 33Ja4H, JOMYCKAIOIIUE albTEPHATUBHBIE PEIICHMUS.

3) pabdora ¢ unopmanueii:

BJaJIeTh HABBIKAMHM IOJy4YeHHMs] HHPOpPMAlMM M3 HCTOYHUKOB pPAa3HBIX THIIOB,
CaMOCTOSITENIBHO OCYIIECTBIIATH MOUCK, AHAJIN3, CUCTEMATHU3alMI0 M HHTEPIPETALMIO
MH(OpPMALIUY Pa3IMYHbIX BUIOB U (GOPM MPEACTABICHUS;

CO3/1aBaTh TEKCTHl B Pa3IMuYHBIX (popMaTax ¢ y4y€TOM Ha3HA4eHUs HH(OpMAIUU U
IEJIEBOM ayIUTOPUH, BBIOMPAsi ONTUMAIIbHYIO (POPMY IIPEICTABICHUS 1 BU3yaIH3aIIH;

OLICHMBAaTh JIOCTOBEPHOCTh, JIETUTUMHOCTb HMH(pOpManuu, €€ COOTBETCTBUE
MIPABOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

UCTOJIb30BaTh CPeICTBA MH(OPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIllMOHHBIX 33/1a4 C COOII0eHIEM
TpeOOBaHUN HPrOHOMHUKH, TEXHUKHM O€30MacHOCTH, TUTHEHBI, pPecypcocOepekeHus,
MIPABOBBIX M ATUYECKUX HOPM, HOPM HHPOPMAITMOHHON O€30TIaCHOCTH;

BJaJIeTh HaBbIKAMHU PACMO3HABAHUS M 3allUThl MH(YOpPMALWHU, WUHOOPMAIMOHHOM
0€30MaCHOCTH JINYHOCTH.

KoMMyHHKaTHBHbIE YHHBepcaJIbHbIE y4eOHbIe 1elcTBUS

1) o01enme:

OCYIIIECTBIISITH KOMMYHHUKAIIUU BO BCeX cpepax Ku3HM;

pacmo3HaBaTh  HeBepOambHBIE CpeICTBAa  OOIIEHHS, TIOHUMAaTh 3HAYCHHE
COLIMAIbHBIX 3HAKOB, PAaCMO3HABATh MPEANOCHUIKH KOH(MIMKTHBIX CUTYyallud U CMATYATh
KOH(JIMKTHI;

BJIQ/IETh pa3TMYHBIMA ciocobamu oOrmIeHus u B3aMMO/ICHCTBUS,
apryMEHTHPOBAHHO BECTH JHAJIOT, YMETh CMATYATh KOH(JIMKTHBIE CUTYyallUH;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCTIOIH30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHasA 1eATeJbHOCTh:

NOHMMAaTh M HCIOJNB30BATh MPEUMYIIECTBA KOMAaHIHOM ¥ WHIWBUIYaTbHON
paboThI;



BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX I€UCTBUI € YUETOM OOIIMX UHTEPECOB
Y BO3MOKHOCTEH KaXKJI0r0 Yi€Ha KOJUIEKTUBA;

OPUHUMATh L€ COBMECTHOM JI€ATEIbHOCTH, OPIraHU30BBIBATh U KOOPAUHUPOBATH
NEUCTBUS O HX JOCTHIKEHHUIO: COCTaBJIATH IUIAH JAEUCTBHI, pacmpelneisTb PO C
y4€TOM MHEHHUI YJaCTHHKOB, 00CYKIaTh pe3yIbTaTbl COBMECTHOU pabOTHI;

OIICHMBATh KauyeCTBO CBOETO BKJIaJa M KaXKJIOTO Y4YacTHHKAa KOMaHAbl B OOIIMIA
pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb  HOBBIE  IPOEKThI, OLEHUBATh HWJEU C T[O3UIUU  HOBU3HBI,
OPUTMHAJILHOCTHU, TPAKTUYECKOW 3HAYMMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE MOBEACHHUE B PA3IUYHBIX CUTYALHMSX,
IPOSBIIATH TBOPUYECTBO U BOOOpaXKEHUE, ObITh MHUIIMATUBHBIM.

PerJIﬂTMBHble YHUBEpPCAJIbHBbIC y‘{eﬁHbIe ZleﬁCTBHH

1) camoopranuszanmsi:

CaMOCTOSITEIBHO ~ OCYIIECTBIIITh  [TO3HABATEIBHYIO  JIESTEIBHOCTD, BBISBIISTH
npoOsieMbl, CTaBUTh U (OPMYIHUpPOBaTH COOCTBEHHBIE 3a/ladyd B 0Opa3oBaTElIbHOMN
JIEATENLHOCTH U )KU3HEHHBIX CUTyallUsX;

CaMOCTOSITEIbHO COCTAaBJIATh IUIAH pPELIEHUs MpoOieMbl ¢ YYETOM HMMEIOIIMXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTECHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIUsIM;

pacmMpsATh paMK1 y4eOHOTo MpeAMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEHUMH;

JieNaTh OCO3HAHHBIM BHIOOP, ApryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTh 3a
peuieHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO HIMPOKON SPYIULUMU B Pa3HBIX
o0nacTsIX 3HAaHWW, TOCTOSIHHO TIOBBIIIATH CBOW OOpa3oBATENbHBIH U KYJIbTYPHBIN
YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyallusiM, BHOCUTb KOPPEKTHUBBI B JAEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIBTATOB LIENSAM;

BJIa/ICTh HaBBIKAMHU I[103HABATEIBHON peQIIeKCMM KaK OCO3HAHMS COBEpPIIAEMBIX
JIEMCTBUIM M MBICIUTENIBHBIX IPOLIECCOB, UX PE3yJbTaTOB U OCHOBAHMI, MCIOJIb30BATh
npuéMbI peIICKCUH JIJIsl OIICHKH CUTYAIluH, BEIOOpa BEPHOTO PEIICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATH PELICHUS 10 UX CHHKEHUIO;

MPUHUMATh MOTHBBI W apPryMEHThl JPYyrHUX TPH aHaJIU3€ Pe3ylIbTaTOB
JIEATEIbHOCTH.

3) npuHATHA ce0H U APyrux:

NPUHUMATH ce0sl, TOHUMAsi CBOU HEJAOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHBBI W apryMEHTbl JPYyrHUX TpPH aHAJIU3€ Pe3yIbTaTOB
NEATEIIbHOCTH;

IPHU3HABaTh CBOE MPABO U MPaBO APYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYTOro YeloBeKa.



INNPEAMETHBIE PE3YJIBTATbBI

B mponecce n3ydyenus kypca mHpopMaTHKU YyriyOnéHHoro yposHs ¢ 10 knacce
o0yJaromuMucs OyIyT JOCTUTHYTHI CIEAYIONINE TPEIMETHBIC PE3YIIbTaThI:

BJIaJICHUE MPEICTABICHUSIMH O POJIM MH(POPMAIINH U CBA3aHHBIX C HEH MPOILIECCOB B
NpUpOJE, TEXHUKE M OOILIECTBE, IOHATUAMHU «UHPOpMALMSD», «UHPOPMALMOHHBIN
OpoIecc»,  «CHCTEMa»,  «KOMIIOHEHTBI ~ CHUCTEMBD»,  «CHUCTEeMHBIH  3pdexTy,
«H(GOPMAITMOHHAS CHCTEMAY, «CUCTEMa YIPaBICHHS;

BJIaJIEHUE METOJIaMU MoucKa UH(opmauuu B cetu MIHTepHeT, yMeHne KpUTUYECKH
OLIEHUBAaTh UH(OPMALINIO, TOTYYEHHYIO U3 ceTH VHTepHeT;

YMEHHE XapaKTepU30BaTh OOJIBINNE JTaHHBIC, TPHBOIUTH IPUMEPHI HCTOUHUKOB HX
TIONYyYCHHUsI W HANpaBJICHUS HWCIOIB30BAaHUSA, YMEHHE KIacCH(UIIMPOBATh OCHOBHBIC
3aJlaud aHaJM3a JaHHBIX (IIPOrHO3MPOBaHUE, Kilaccu(UKalus, KIacTepu3alus, aHaIu3
OTKJIOHCHHWH), MOHUMATh TIOCIEIOBATEIFHOCTD PEIICHHs 3a/1ad aHaju3a JaHHBIX: cOOp
NEPBUYHBIX JTAHHBIX, OYMCTKA W OIEHKAa KayecTBa MAHHBIX, BHIOOP W/WIIHM TOCTPOCHHUE
MoJiesd, TpeoOpa3oBaHNe JAHHBIX, BU3yaJU3allusl JaHHBIX, HHTEPIIPETaLUs Pe3yIbTaTOB;

NOHMMAaHUE OCHOBHBIX IPHUHIMIIOB YCTPOHCTBA U  (YHKIMOHHUPOBAHUS
COBPEMEHHBIX CTAlMOHAPHBIX W MOOWIBHBIX KOMITBIOTEPOB, TEHICHIMHA Pa3BUTHUSA
KOMITHIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HaBbIKaMU pabOTHI C ONEpallMOHHBIMU CHCTEMaMH, OCHOBHBIMU BUIaMU
OpOrpaMMHOIO  OOecriedeHus i pelieHus ydeOHBIX 3aJad 1[0  BBIOpPaHHOU
CTeTIMaTN3aIIH;

HAJINYHE MPEJICTABICHUN O KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM MHUpE,
0 0a30BBIX MPUHIIMIIAX OPraHU3alUU ¥ (PYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETeH, 00
oOumX NpuHIMNax pa3paboTku U GyHKIMOHUPOBAHUS HHTEPHET-TIPUIIOKEHUH;

NOHMMaHUE yrpo3 MHPOPMAIMOHHON OE€30MaCHOCTH, WCIOJIB30BAaHUE METOJOB H
CPEACTB MPOTUBOACHCTBHS OTUM yrpo3aM, COONIOJEHHE Mep Oe30IacHOCTH,
NPEOTBPAIAIONINX  HE3aKOHHOE  PACIpPOCTpaHEHWE  MEPCOHATBHBIX  JaHHBIX,
coOmtoieHne TpeOoBaHMM TEXHUKH O€30MacHOCTM M TUTHEHbl npu padbore C
KOMIIbIOTEpAaMU W JIPYTMMH KOMIIOHEHTaMU LHU(POBOTO OKPYXKEHHs, MOHUMaHHE
IPAaBOBBIX OCHOB HCIOJIb30BaHMUS KOMIBIOTEPHBIX MPOrpaMM, 0a3 JaHHBIX U pabOTHI B
cetu MHTepHerT;

NOHMMAaHUE  OCHOBHBIX MNPHUHIMWIOB  TUCKPETHU3AIMKA  PA3JUYHBIX  BHIIOB
uHpOpMAIMK, YMEHUE ONpeAesaTh MH(POPMALMOHHBIN 00bEM TEKCTOBBIX, IpaUIECKIX
Y 3BYKOBBIX JAaHHBIX TPU 3a/JaHHBIX MMapameTpax JAUCKPETH3AIH, YMEHUE OMpPEeNATh
CPEIHIOI0 CKOPOCTh TIepelaud JaHHBIX, OIICHUBATh M3MECHECHUE BPEMEHH Tepeiad Npu
U3MEHEHNH WH(OPMAITMOHHOTO 00bEMA TaHHBIX M XapaKTEPUCTUK KaHajla CBSI3H;

YMEHHE HCIOJB30BaTh MPH PEIICHUH 33]1a4 CBOWCTBA MO3UIIMOHHON 3alMCH YHUCel,
QITOPUTMA TIOCTPOSHUS 3alMCH YUCIIA B MMO3UITMOHHON CUCTEME CUMCIICHUS C 3aJJaHHBIM
OCHOBaHMEM M TIOCTPOEHHUS 4YHCIa MO CTPOKE, COJEpIKalleld 3amuch 3TOTO 4YHCIa B
NO3UIIMOHHON CHCTEME CYUMCICHHA C 3aJaHHBIM OCHOBAHHMEM, YMEHHUE BBIMOJIHATH
apu(MeTHYeCcKre olepaly B HO3UIIMOHHBIX CUCTEMAX CUMCIICHUS;

YMEHHUE BBIOJIHATH NPeoOpa30BaHusl JIOTHYECKUX BBIPAKEHUH, UCIIOJIb3Ysl 3aKOHBI
anreOpbl JIOTWUKH, yYMEHHWE CTPOWUTH JIOTHYECKOE BBIPAKEHHE B TU3IBIOHKTUBHOW U
KOHBIOHKTHBHON HOPMAJBHBIX (hOpMax 1Mo 3alaHHOW TaOJIUIle ICTUHHOCTHU, UCCIIEAOBAThH
00J1acTh MCTUHHOCTH BBICKa3bIBAHUS, COJEPIKAILEro MEPEMEHHbIE, PellaTh HECIOXKHbIE
JIOTHYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUH;



NOHMMaHNe 0a30BBIX aJITOPUTMOB 00PaOOTKH YUCIOBOW U TEKCTOBOW MH(MOPMAIIH
(3amuCh YKceN B MO3UIIMOHHON CUCTEME CUHCIICHHUS, HaXOXKECHUE BCEX MPOCTHIX YHCEI B
3aJIaHHOM Jlhana3oHe, 00paboTKa MHOTOPA3psAIHBIX LIEJIBIX YHMCEJ, aHAJIU3 CUMBOJIBHBIX
CTPOK W JIPYTHX), aITOPUTMOB TIOMCKAa M COPTHPOBKH, YMEHHE OMPENENIATh CI0KHOCTD
U3y4aeMbIX B Kypce O0a30BbIX aIrOpUTMOB (CyMMHpOBAaHUE 3JIEMEHTOB MAacCHBa,
COPTUPOBKA MaccHBa, IepeOOpHbIE aITOPUTMBI, TBOMYHBIA TOWUCK) W TPUBOJIUTH
IpUMEPHI HECKOJIBKUX aJTOPUTMOB Pa3HOU CIIOKHOCTH JUISI PEIICHUS OJHOHN 3a71a4u;

BJIQJICHUE YHUBEPCAIBbHBIM SI3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npeacraBiacHussMH O 0a30BbIX THIAX MaHHBIX U CTPYKTypax
JAHHBIX, YMEHHE WCIOJb30BaTh OCHOBHBIC YIPABIAIOMINE KOHCTPYKIHH, YMEHHE
OCYILECTBIISITh aHAIHM3 MPEIOKEHHON MPOTrpaMMBbl: OMPENENsATh PE3yNbTaThl PabOTHI
IpOrpaMMbl TPU 33JaHHBIX HCXOJHBIX JAaHHBIX, OMPEACNATb, MPU KaKUX HCXOIHBIX
JAHHBIX BO3MOXKHO TIOJIYYEHHE YKAa3aHHBIX PEe3YyJIbTaTOB, BBISBISTH JaHHBIE, KOTOpPHIE
MOTYT IPHUBECTH K OHIMOKEe B paboTe mporpammsbl, GOpMyIHMpOBaTh MPEITOKEHUS IO
YIYYIIEHUIO IPOTPAMMHOTO KOJIa;

yMEHHE  CO3/1aBaTh  CTPYKTYpUPOBAHHBIE  TEKCTOBBIE  JIOKYMEHTH U
JIEMOHCTPAIMOHHBIE MaTepuaibl C WCIOJb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
POTPaAaMMHBIX CPEJICTB M 0OJIAYHBIX CEPBHCOB;

YMEHHE HCIOJIb30BaTh AJIEKTPOHHBIC TAOMUIBI JIA aHallu3a, NPEICTaBICHHUS U
00paboTKM JaHHBIX (BKIIOYAs BBIYUCICHUE CYMMBI, CpPEIHEro apudMeTHuecKoro,
HanOOJIBIIIETO W HAWMEHBIIIETO 3HAYCHHUH, PEIICHHWE YPaBHEHUH, BHIOOP ONMTUMAIHHOTO
peleHus, moA00p JIMHUM TPEH 1A, pEIIeHUe 3aa4d IPOTHO3UPOBAHUS).

B mporecce n3yuenus kypca mHGOpMATUKH YriyOonE€HHOTO ypoBHS 6 11 Knacce
o0yJarommMucs OyIyT JOCTUTHYTHI CISAYIONINE TPEIMETHBIE PE3YIIbTaThI:

YMEHHE CTPOUTh HEPAaBHOMEpPHBIC  KOJIbI, JOIMYCKAIOMIMEe  OIHO3HAYHOE
JIeKOIUpOBaHue cooOIIeHni (TpedUKCHbIE KOJbI), MCIONb30BaTh MPOCTEHIINE KOJBI,
KOTOpBIE TO3BOJISIIOT OOHAPYXKUBATh W HCIPABIATh OMMOKM TPU Tepeaade JaHHBIX,
CTPOWTH KOJA, OOECNeunBalOMMii HAWMEHBIIYI0 BO3MOXHYIO CPEIHIOI JUTHHY
COOOIIEHHSI TIPY W3BECTHOM YacTOTE CHMBOJIOB, MOSCHATH MPHHIHUIIBI pabOThI MPOCTHIX
ITOPUTMOB CHKATHSI TAHHBIX;

YMEHHE pemaTh alrTOPUTMUYECKIE 3a/1a4H, CBSI3aHHBIE C aHATN30M rpadoB (3a1auu
TIOCTPOEHHS ONITUMAIBHOTO TYTH MEXIy BEpIIMHAMU rpada, ompeaeseHus] KOJTUIeCcTBa
pPa3IMYHBIX TYTeH MEXKIy BEpIIMHAMHU OPUEHTHPOBAHHOTO AaIMKINYECKOro rpada),
YMEHHE HCIOIb30BaTh ACPEBBS MPH aHATIN3E U MOCTPOSHUH KOJOB U JUIS MPEACTABICHUS
apu(METUYEeCKNX BBIPAXCHHI, MPH PEHICHWU 3a/ad TOUCKAa U COPTUPOBKH, YMCHHE
CTPOUTH JIEPEBO WIPHI MO 33JaHHOMY alTOPUTMY, pa3pabdaThiBaTh M OOOCHOBBIBATH
BBIUTPBINIHYIO CTPATETHIO UTPHI;

yMEHHE pa3pabaThiBaTh U PEaTM30BBIBATH B BUJC MPOTpaMM 0a30BbIC alTOPUTMBI,
YMEHHE UCTIOIB30BaTh B IpOrpaMMax JaHHbBIE PA3IMYHBIX TUIIOB C YUYETOM OTpaHHUYCHHHA
HA JIMANa30H UX BO3MOXKHBIX 3HAYCHHH, NMPUMEHSTHh MPH PEIICHUU 3a7a4 CTPYKTYPbI
JAHHBIX (CIUCKH, CIIOBApHU, CTEKH, OYEPEIH, IEPEBHs), NCIOIB30BaTh OA30BHIC ONEpaIUU
CO CTPYKTYpaMH JAaHHBIX, IPUMEHITh CTaHAAPTHBIE U COOCTBEHHBIE MOJMPOTrPAMMBI JIJIs
00pabOTKHM YHCIOBBIX JAHHBIX W CHMBOJBHBIX CTPOK, MCHOJB30BaTh HMpPU pa3paboTke
nporpamMMm  OMOJIMOTEKHM TMOANPOTpaMM, 3HATh (YHKIHOHAIBHBIE BO3MOXKHOCTH
MHCTPYMEHTAIbHBIX CPEACTB CpeAbl pa3pabOTKH, YMEHHE HCIOJIb30BaTh CpPEICTBA
OTNAJKM TpOrpaMM B Cpele MpOrpaMMHUPOBAHMS, YMEHHE JIOKYMEHTHPOBAThH
IPOTPaMMBEI;



YMEHHE CO3/1aBaTh BEO-CTPAHULIBI;

BJIaJICHUE OCHOBHBIMHU CBEACHHSIMH O 0a3aX MaHHBIX, UX CTPYKTYpE, CpeacTBax
CO3/IaHUs U pabOThl C HUMHU, YMEHHUE HUCIIOIb30BaTh TaOJIWYHBIE (PENALMOHHbBIE) Oa3bl
JAHHBIX (COCTaBIATH 3amlpochl B 0a3axX JaHHBIX, BBIIOJHATH COPTHUPOBKY U IOHUCK
3anuceld B 0a3ze NaHHBIX, HAMOJHATH pa3paboTaHHyIO 0a3y JaHHBIX) U CIPaBOYHBIC
CUCTEMBI;

YMEHHE MCHOJIb30BATh KOMIBIOTEPHO-MAaTEMAaTUUYECKHE MOJEIN JJI1 aHaau3a
00BEKTOB M TMpoIleccoB: (POpMyTupoBaTh I€db MOACIUPOBAHUS, BBIOJHATH aHAIH3
pPe3yNbTAaTOB, MOJYYEHHBIX B XOJ€ MOJICIMPOBAHHUSA, OICHMBATh COOTBETCTBHE MOJENIU
MOJIETUPYEMOMY OOBEKTY WJIM IMPOLECCY, NPEACTABIATh PE3YNbTATHl MOJEIUPOBAHUS B
HarJIs1THOM BH/JIE;

yMEHHE  OpraHW30BBIBaTh  JIMYHOE  WHMOPMAIIMOHHOE  TPOCTPAHCTBO  C
UCIIOJIb30BAHUEM  PAa3lUYHBIX  CPEACTB  HUQPPOBBIX  TEXHOJOTUH, IOHUMaHUE
BO3MOXXHOCTEH  IIM(PPOBBIX  CEPBUCOB  TOCYJApPCTBEHHBIX  YCIYr,  LU(POBBIX
00pa3oBaTeIbHBIX CEPBHUCOB;

MOHMMAaHWE OCHOBHBIX MPHUHIIMIOB pabOThl, BO3MOXKHOCTEH U OrpaHHYCHUs
IPUMEHEHHS TEXHOJIOTMI HCKYCCTBEHHOI'O MHTEJUIEKTA B Pa3IMYHbIX 00JIaCTAX, HAIMYKE
NpPEICTAaBICHUI O Kpyre pelaeMbIX 3aJad MalIMHHOro oOydeHus (pacro3HaBaHUS,
KIacCU(UKAIMK ¥ TPOTHO3UPOBAHMSI) HAJIMYWE TPEACTABICHUNH OO0 HCIOIb30BAHUU
MH(OPMAIIMOHHBIX TEXHOJIOTHI B pa3IMYHBIX PO(hecCHOHANBHBIX cepax.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KUIIACC

KoumnuectBo yacos DJIEeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3/iejioB M TEM MPOTrPAMMBbI B Kontpoann Ilpaktuueck  (uudpoBbie)
cero bie paboTbl  HMe padoThl o0pa3oBarejbHbIE
pecypchl
Pa3nea 1. lu¢gpoBasi rpaMOTHOCTH
11 Kommrotep - yHHBEpCABHO yCTPOHCTBO 6 https://lesson.edu.ru/05/10
00pabOTKU TaHHBIX
1.2 [IporpammHuoe obecrieueHue 6
1.3 KommnbrorepHsie cetu 5 https://lesson.edu.ru/05/11
1.4 WNudopmannonnas 6€30macHOCTb 7 2
Hroro no pazgeny 24
Pa3nes 2. TeopeTrnueckue 0CHOBbI HH(POPMATHKH
2.1 [IpencraBnenne MHPOPMALIMU B KOMITBIOTEPE 19 2
2.2 OcHOBBI anreOpbl JIOTUKA 14 1
2.3 Kommnbrotepaas apudmerrnka 7 1
Hroro mo pazueny 40
Pa3nes 3. Airoput™Mbl M IpOorpaMMHipoOBaHue
3.1 BBeneHune B nporpaMMupoBaHue 16 0.5
3.2 BcniomoraTenbHbIE anropuTMBI 8 2
3.3 YuceHHbIe METOIBI 5 3
3.4 Anroput™bl 00pab0OTKH CUMBOJIBHBIX JaHHBIX 5 1
3.5 Anroput™bl 06pabOTKH MacCHBOB 10 3.5
Hroro no paszneny 44
Paznen 4. UngopManoHHbIe TEXHOJIOTHHT
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 JaHHBIX 8 3
Uroro no pazgeny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 0 21.5



https://lesson.edu.ru/05/10
https://lesson.edu.ru/05/11

11 KITIACC

KoaunuecTBO 4acos

JaekTpoHHbIe (HU(pPOBbHIE)

Ne H Kontpo 5
/i alMMeHOBaHHe Pa3/ieJiOB M TeM NMPOrpaMMbl Beero TLHLIe IpakTuyeckue o0pa3oBaTejIbHbIE
padoThbI padoTsI PECyPeHt

Pasznea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
1.1 Wudopmanivs u nHGOpMaAIIMOHHBIE MPOLIECCH 10 2.5 https://lesson.edu.ru/05/11
1.2 MopenupoBaHue 8 2

Htoro no paznemny 18

Pa3zngen 2. AnropuTt™Mbl U NIPOrpaMMHUPOBaHUE

https://kpolyakov.spb.ru/school
2.1 DIEMEHTBI TEOPUH AJITOPUTMOB 6 1 Jeqe htm
2.2 ANTOpPUTMBI U CTPYKTYPbI JAHHBIX 28 10
23 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 45
IPOTPaMMHUPOBAHUS

Hroro no paszneny 50

Pa3nen 3. UndopMannoHHbIE TEXHOJIOTHH
3.1 KoMIbpIOTEpHO-MaTEMATUYECKOE MOACINPOBAHNE 8 2
3.2 ba3bl naHHBIX 10 4
3.3 Be06-caiitb 14 4
3.4 KomnbrotepHas rpaduka 8 3.5

https://kpolyakov.spb.ru/school

3.5 3D-MomenupoBanue 8 3 /3d/amax.him

Hroro 1o pasuery 48

PesepBHOE Bpemst 20

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 0 36.5



https://lesson.edu.ru/05/11
https://kpolyakov.spb.ru/school/ege.htm
https://kpolyakov.spb.ru/school/ege.htm
https://kpolyakov.spb.ru/school/3d/gmax.htm
https://kpolyakov.spb.ru/school/3d/gmax.htm

HOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/

Tema ypoka

TpeOGoBaHMs TEXHUKU O€30MMACHOCTH U TUTUEHBI IPH paboTe ¢
KOMITHIOTEPAMHU U IPYTUMHU KOMIIOHECHTAMH [TU(PPOBOTO OKPY>KEHHSI

KoaudecTBO 9acoB

Bcero

IIpakTHyeckue
padoThI

Jdara nzyyenus

HpI/IHHI/IHbI pa6OTBI KOMIIBIOTCPOB K KOMIIBIOTCPHBLIX CUCTCM

O0OMmeH JaHHBbIMHU C IIOMOIIBIO IITHH. KOHTpOJ’IJ’IepH BHCITHHUX YCTPOﬁCTB

ABTOMaTHYECKOE BBIITOJHECHHUE IIporpaMMabl IpoueCcCopom

OneparrBHas, NOCTOSTHHAS U JOJTrOBpeMeHHas maMsaTh. KoHTposiepbl
BHEUIHUX yCTPOUCTB. IIpsAMON nocTym K namsaTu

COBpeMeHHHe KOMIIBXOTCPHBIC TCXHOJIOTUH

© 0o N o o | bdwN e

N
= O

12

[IporpammHOe oOecrieueHre KOMITBIOTEPOB, KOMITBIOTEPHBIX CHCTEM U
MOOWJIBHBIX YCTPOUCTB

CuctemHoe nporpaMMHoe obecrieuenue. OnepanuoHHbIe CUCTEMBI
Yrunutsl. [paiiBepsl ycTpoiicTB. [lapamiensHoe mporpaMMUpOBaHUE
WNHcTannsauus u IenHCTAUISAIUS TPOTPaMMHOI0 00eCIedeHUsI
@aiinoBble cucteMsl. [IpuHIUIBI pa3MeIieHus 1 UMeHOBaHus (paiiioB B
noaroBpemeHHon namsiTu. [llabnonsl s onucanus rpynn ¢ainos
3akoHoaarenbcTBO Poccuiickoit denepaiuu B 001acTH IPOrpaMMHOTO
o0ecreyeHus U JaHHbIX
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[TpuHIMIBI TOCTPOEHUS U allapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX
ceteil. CeTeBble MPOTOKOJIBI

Cetb UnTEpHET
Paszngenenne IP-cetn Ha moceTH C ITOMOIIBIO MACOK MOJACETENR
CereBoe aIMUHUCTPUPOBAHUE

Bune! nestensnoctu B cetn MaTepuet. CepBucsel HTEpHETA.
I'ocynapcTBeHHBIE 3JIEKTPOHHBIE CEPBUCHI U YCIYTH

L




18 NudopmarnmonHas 6€301macHOCTh 1

19 BpenoHocHbIe TporpaMMHOe 00eCriedYeHIE U METOIbI O0PHOBI C HUM 1

20 [TpakTrueckas padoTa mo TeMe "AHTUBUPYCHBIC TPOTPaMMBbI" 1

21 Opranuzanus JMYHOTO apxuBa uHGopmanuu. PesepBHoe KOmUpoBaHHE. 1
[TaposibHas 3amura apxuBa

22 IudpoBaHue JaHHBIX 1

23 Anroput™m mudpoBanus RSA. Creranorpadus 1

24 [Tpaktrueckas padora mo teme "lIndpoBanue naHHbIX" 1

o5 Wudopmanus, nanneie u 3HaHus. MHbopMalnoHHbIe MPOIECcChl B 1
IPUPOJIE, TEXHUKE U OOLIECTBE
HenpepbiBHBIC ¥ TUCKPETHBIC BEJTMYMHBI H CUTHAIBL. Heo0XoqmumocTh

26 JTUCKpeTHU3anuu nHGopMaIuu, MpeIHa3HaYeHHON ISl XpaHEHUs, 1
nepeaayn u 00padOTKH B IIUPPOBBIX CUCTEMAX
JlBonvHOE KOMpoBaHue. PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOIBI.

27 JexonupoBaHue COOOIIECHUMN, 3aTUCAHHBIX C TOMOIIbI0 HEPABHOMEPHBIX 1
KOJ/IOB

o8 VYcenosue @ano. [locTpoeHre 0JHO3HAYHO JEKOUPYEMBIX KOJIOB C 1
noMmoIieio aepesa. I'pap An. A. Mapkosa

29 Enununer usmepenust konundectsa nHGopManuu. AaBUTHBIN MOIXOT K 1
OIICHKE KOJM4eCcTBa HH(MOpMaIIUn

30 Cuctembl CUUCIICHHS 1

31 [TepeBos uncen U3 OJHON CUCTEMBI CUUCIICHHSI B IPYTYIO 1

30 JIBonuHasi, BOCbMEPUYHAS U IIECTHAIIIATepUYHAS] CHCTEMbI CUUCIICHUS, 1
CBSI3b MKy HUMHU

23 JIBowuHasi, BOCBMEPUYHAS U MICCTHAIIATCPUIHAS] CUCTEMBI CUHCIICHUS, 1
CBSI3b MEXKIY HUMHU

34 JIBowuHasi, BOCBMEPUYHAS U MICCTHAIIATCPUIHAS CHCTEMBI CUMCIICHUS, 1
CBSI3b MEXKIY HUMU

35 Apudmernueckue onepaniy B MO3UIMOHHBIX CUCTEMaX CUUCIICHUS 1

36 TponuHas ypaBHOBELIEHHAsI CUCTEMA CUUCIICHHUS 1

37 JIBoM4yHO-J€CATUYHASL CUCTEMA CUUCIICHUS 1



38 KomupoBanue TeKCcTOB 1

39 PactpoBoe kogupoBaHue n3o00paxeHui 1

40 [IpakTrueckas padota mo Teme "Jluckperusanus rpaduuecKon 1
uHpopmanuu"

a1 LBeroBbie MOIeTH. BekTopHOe KomupoBanue. opmatsl (aitios. 1
Tpéxmepnas rpaduka. @pakTanpHas rpaduka
Koauposanue 3Byka. OuieHka HHQOPMALIMOHHOTO 00bEMa 3BYKOBBIX

42 JAHHBIX TPU 331aHHBIX YacTOTE AUCKPETH3AINU U Pa3psIHOCTH 1
KOJAMPOBaHUS

43 [IpakTrueckas padora o Teme "/luckperusaiys 38ykoBoi nHbopmanun" 1

44 OcHOBBI aJIreOpbl JTOTUKU 1

45 Jlornueckue onepauuu. Tabnuibl MCTUHHOCTH 1

16 Jlornueckue BeipakeHus. Jlornueckue ToxaecTna. JokazarenbCTBO 1
JIOTUYECKHUX TOXKIECTB C MOMOIIBIO TaOIUI] HCTUHHOCTH

47 [TpakTuueckas pabota no Teme «IlocTpoenue u ananu3 TadbIUIL 1
UCTHHHOCTH B TaOJIMYHOM IPOIIECCOPE

48 Jlornueckue onepamnuu 1 onepauru HaJl MHOKECTBAMU 1

49 Jlornueckue ornepanyy U onepaiy HajJl MHOKECTBAMU 1

50 3aKOHBI am:e6p1,1 JIOTHKH. DKBUBAJICHTHbIE TPE0OpPa30BaHNUs JIOTHYECKUX 1
BBIpKEHU I

ol Jlornueckue ypaBHEHHsI U CUCTEMbI ypaBHEHUI 1
Jlornueckue GpyHKIUU. 3aBUCUMOCTH KOJIMYECTBA BO3MOXKHBIX

52 Joruyeckux QyHKIUN OT KOJMYECTBa apryMeHToB. [TomHbIe cucTeMbl 1
JIOTUYECKUX (QYHKIUN
Kanonnueckue hopMel Jornyeckux BeipakeHHi. CoBepIIeHHbIe

53 JTM3BIOHKTHBHBIE 1 KOHBIOHKTUBHBIE HOPMAaJIbHBIE (DOPMBI, AITOPUTMBI 1
UX TIOCTPOCHHS 10 TaOJIHIIe ICTUHHOCTH

54 Jlornueckue 371€MEHTHI B COCTaBE KOMIIBIOTEPA 1

55 Tpurrep. Cymmarop. MHoropaspsiaaslii CyMMaTop 1

56 [TocTpoeHue cxeM Ha JOTHUECKUX AJIEMEHTaX. 3aluch JIOTHYECKOTO 1

BBIPAKEHMSI 110 JIOTUYECKON CXEME




57 MUKpPOCXEMBI U TEXHOJIOTHS X ITPOU3BOJICTBA 1
[IpencraBieHue HeNbIX YUCEN B MAMSATH KoMIboTepa. OrpaHUu4eHHOCTh

58 JUara3oHa Yucell IPH OTPaHNYCHUHN KOJIMYECTBA Pa3psioB. 1
[lepenonnenue pa3psaHON CETKU

59 be33nakoBrie u S?aKOBBIe JIaHHbIC. 3HAKOBBIN OUT. JIBOMYHBIN 1
JIOTIOTHATEIBHBINA KO OTPUIIATEIBHBIX YUCEIT

60 [ToburoBeie JIOTHECKUE ONEPALIIH. Jlornyeckuii, apupMeTHYECKUI U 1
UKINYECKUI CIBUTH

61 [IudpoBanme ¢ MOMOIIBIO TOOMTOBOM onepanuy «uckiovaroriee NI 1

62 [IpencraBieHue u XpaHEeHUE B TAMSITH KOMITBIOTEPA BEIIECTBEHHBIX 1
qrcen

63 Brinonnenue onepanuii ¢ BeIIECTBEHHBIMHU YHCIaMH, HAKOIUICHHE 1
OIIMOOK IMPU BBIYUCIICHUSIX

64 [IpakTudeckas padora o Teme «3ydeHne mopa3psgHOro MamHHOTO 1 1
MPEJICTABICHHUS LIETIBIX U BEIIECTBEHHBIX YHCEID)

65 AHalu3 airOpUTMOB 1

66 Drarnsl pelieHus 3aa4 Ha Komnbiorepe. MHCTpyMeHTallbHbBIE CPEICTBRA: 1
TPAHCIIATOP, OTIATIUK, TPOPUITHPOBIITHK

67 Cpena nmporpamMMupoBanwsi. KOMITUISINS 1 HHTEPIIPETAIHSI IIPOTPAMM. 1
Bupryansubie Mamunbl. IHTErprpoBaHHast cpea pa3paboTKu

68 MeToTbI OTJIAKH TTPOTPaMM 1

69 Tunbl NEpeMEHHBIX B A3bIKE TPOrPAaMMUPOBAHMUS 1

70 O0paboTKa MEeBIX YHCeT 1

71 O6paboTka BeIIeCTBEHHBIX YHCEI 1

72 Cry4aifHbIe U TICEBIOCTYYalHbIE YnCTa 1

73 BerBnenus. CinoxHsble yclIoBUs 1

74 [{ukiibl ¢ ycmoBuemM 1

75 Hukiel mo mepeMeHHOM. B3anMo3aMeHaeMOCTh pa3TUYHBIX BHI0B 1
ITUKIIOB

76 O6paboTka HaTYpaATbHBIX YUCEI C UCTIOJIb30BAaHUEM ITUKIIOB 1

77 Haxox1eHne BceX MPOCThIX YHCeN B 3aJaHHOM auana3one [IpakTuaeckas 1 0.5




pabota no Teme «Pemienue 3aga4 MeToI0M mepedopay

78 WNHuBapuaHT nukia 1
OKYMEHTHPOBaHHUE MPOrPaMM
79 e e 1
80 O6paboTka TaHHBIX, XpaHAIIMXCS B (aiaax 1
81 PasOuenue 3amayn Ha mmon3agadu 1
82 Hcnonbp3oBanue craniapTHON OUOIMOTEKH S3bIKA MPOTPAMMUPOBAHUS. 1
[MoaxiroueHue OUOIMOTEK MOANPOTrPaMM CTOPOHHUX MTPOU3BOIUTEINICH
OJIIPOTPaMMBI (TIPOIICTypPBI U KIIUA
83 IT e 1
OJIIPOTrpaMMBbI (TIPOIICTypPhI U KIIUA
84 I1 1
85 ITpakTrueckas padota mo Teme "Pazpaborka moamnporpamm” 1
Pexypcus. PexypcuBubie 00beKTHI ((ppakTansl). PekypcuBHbIe
86 npoueaypsl U GyHKuH. Vcroib30BaHue CTEKa JIJIsl OpraHU3aIiH 1
PEKYPCHUBHBIX BBI30BOB
87 [TpakTuueckas pabota no Teme "PexypcuBHbBIE TOAIPOrpaMMBbI” 1
88 Moy IbHBIN IPUHIUI TOCTPOCHUS IPOTPAMM 1
WCIIEHHBIE METO/IBI
89 4 1
90 [IpakTrueckast pabora o Teme «UnCIeHHOE pEelIeHHE YPaBHEHUN» 1
91 Hcnonp3oBaHne TMCKPETU3ANNH B BBIYACIUTENBHBIX 33/1a9aX 1
92 [Ipaktuueckast padora o Teme «[IpuOImKEHHOE BRIYUCICHNE ITHH 1
KPHUBBIX U IO QUryp»
93 [TpakTiueckas pabota nmo Teme «Ilonck Makcumyma (MHHHMYMA) 1
G YHKITH
94 O06paboTka CUMBOJIBHBIX TAHHBIX. AITOPUTMBI 00PAOOTKH CUMBOJIBHBIX 1
CTPOK: TMOACYET KOJIMYECTBA TOSBICHUN CHMBOJIA B CTPOKE
95 AnropuT™MbI 00pabOTKH CHMBOJIBHBIX CTPOK: pa30MEHHE CTPOKU Ha CIOBa 1
0 MPOOETHHBIM CHMBOJIAM
96 AnTopUTMBI 00pa0OTKH CUMBOJIBHBIX CTPOK: TIOUCK MOACTPOKU BHYTPH 1
JTAHHOM CTPOKH; 3aME€HAa HalJICHHOM MOJICTPOKH HA IPYTYIO CTPOKY
97 [TpakTrueckas pabota no Teme "O6pabOTKa CTPOK C UCIOJIB30BaHUEM 1

(GyHKUIUH cTaHAAPTHON OMOIMOTEKH sI3bIKa IPOTPAMMHUPOBAHHS"



98 ['enepanust cj10B B 3a1aHHOM aji)aBUTE 1

99 Maccussl u nocaenoBaTeIbHOCTH uncen. [IpakTudeckas pabota no Teme 1 05
"3anonHeHue maccusa' '

100 O0001IEHHBIE XapaKTEPUCTUKHA MACCUBA 1

101 JIuHeHbBIN TOMCK 3aIaHHOTO 3HAYCHUS B MaccuBe. [IpakTuyeckas pabora 1 05
o teme "JIMHEeNHEBIA MONCK 3aJaHHOr0 3HaUEHUs B MaccuBe" '

102 [TpakTrueckas padota mo Teme "[lonck MUHUMAIBHOTO (MAaKCHMAJIBHOTO) 1 1
3JIEMEHTA B YMCJIOBOM MaccuBe"

103 CoptupoBka oJJHOMEpHOr0 MaccuBa. [IpocTbie METOIBI COPTUPOBKH. 1 05
[IpakTryeckas pabora o Teme "[IpocTbie METOIbI COPTHPOBKH MaccUBa" '
CoprtupoBka ciusHueM. beicTpas COpTHPOBKA MaccuBa (AJITOPUTM

104 QuickSort). ITpaktuueckas pabora mo Teme "beicTpas COpTHPOBKa 1 0.5
maccuBa"

105 JIBOMYHBII ITOMCK B OTCOPTUPOBAHHOM MaccuBe. [IpakTudeckas padbora 1 05
1o Teme " JIBon4HbIN MOKUCK" '

106 JIByMepHBIE MacCUBBI (MaTPHUIIbI) 1

107 AnropuT™MBbI 00pabOTKH MaTPHII 1

108 Pemenue 3amau ananms3a JaHHBIX 1

109 CpencTBa TEKCTOBOTO MPoIieccopa 1

110 KomnbrotepHas BEpcTka TekcTa 1

111 [IpakTuyeckas pabora o teme "BépcTka JOKYMEHTOB C 1 1
MaTeMaTHuecKuMu popmynamu"

112 WMHCTpyMEHTBI pELIEH3UPOBaHUS 1

113 [TpakTuyeckas pabora no reMe "MHOrocTpaHHUYHbIE TOKYMEHTHI" 1 1

114 O6unaynble cepBuchl. KomnekTuBHas padoTa ¢ TOKyMEHTAMHU. 1 05
[IpakTuyeckas padora no Teme "KomnexktuBHas pabota ¢ JokyMeHTamMu" '

115 Ananu3 ganHeiX. bosblie naHHbIE 1

116 MaiuHHOe 00ydeHue 1

117 AHanu3 JaHHBIX C TOMOIIBIO JIEKTPOHHBIX TaOIUI] 1

118 [IpakTudeckas pabora o Teme "AHanU3 JaHHBIX C TOMOIIBIO 1 1

AJIEKTPOHHBIX TabuUIr"




[Toctpoenue rpadukoB ¢pynkiuit. [IpakTuueckas padora mo reme

119 "HarnsiHoe npecTaBiIeHne Pe3ysibTaTOB CTATUCTHYECKONW 00paboTKU 1 0.5
JAHHBIX B BUJIE IMarpaMM CpeJCTBAMHU PEJAKTOPA MIEKTPOHHBIX TadauIl"

120 Jlunuu tpennaa. [pakruueckas padota nmo teme "[lonGop muHUM TpeHa, 1 05
IPOrHO3HpOBaHuE"

121 [Mon6op mapamertpa. [IpakTrueckas padota o teme "HucneHHoe 1 05
pEIICHNE YPaBHEHHH ¢ ITOMOIIBIO 110100pa rmapamerpa”
OnTtuMu3anus Kak IOMCK HAUIYYILIEro pelieH s B 3a/JaHHbIX YCIOBHUSX.

122 [IpakTuyeckas pabora o Teme "Pemenne 3a1a4 ONTUMHU3ALNH C 1 0.5
MTOMOIIIBIO AJICKTPOHHBIX Ta0IHIT"

123 PesepBHOE Bpems 1

124 PesepBHOe Bpemst 1

125 PesepBHOE Bpemst 1

126 PesepBHOE Bpemst 1

127 PesepBHOe Bpemst 1

128 PesepBHOE Bpems 1

129 PesepBHOE Bpemst 1

130 PesepBHOE Bpems 1

131 PesepBHOE Bpems 1

132 PesepBHOE Bpems 1

133 PesepBHOE Bpems 1

134 PesepBHOE Bpems 1

135 PeszepBHOE Bpems 1

136 PeszepBHOE BpeMms 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KIIACC

Ne i/

Tema ypoka

KomuuectBo nndopmarim

AJNTOPUTMBI CKaTHS JAHHBIX

Anroput™ Xadpdpmana

[IpakTrueckas pabora o Teme "CkaTHe JaHHBIX C TOMOIIBIO
anroputMa Xaddmana"

Anroputm LZW

ANTOPHUTMEI C)KaTHs JIAHHBIX ¢ orepsimu. [IpakTudeckas pabora 1mo
teme "Crxatue qaHHbIX ¢ motepsiMu (aroputmel JPEG, MP3)"

Koaun4gecTBO 4acoB

Bcero

IpakTuyeckue
padoThI

0.5

JaTa nzydyenus

CKOpOCTB nepcaadn JaHHbIX

HOMGXOYCTOI‘;I‘II/IBBIG KOJbI

© oo N oo o B WDN B

[TpakTuueckas pabota no teme "[lomexoycToituuBbie KOIbI"

N I e S N

[EEN
o

11
12
13
14
15

16
17
18

CucreMmbl. KOMIIOHEHTEI CUCTEMBI U UX BSaI/IMOJIGI\/JICTBI/Ie.
Cucremuslii 3¢ dext. Ynpapnenue kak HHOOPMAIIMOHHBINA TIPOIIECC.
OGparHas CBs3b

Mogenu 1 MOJIETMPOBAHUE

I'padbr

Pemenue 3anau ¢ nomousto rpados
HepeBps

OCHOBBI TEOPUH UTP

[IpakTuueckas padora o Teme "I[loMCK BBIUTPBIIIHOM CTpaTeruu B
urpe c noiaHou nHpopmamuein”

CpencTBa HCKYCCTBEHHOT'O MHTEIIEKTA

[TpakTiueckas pabota no Teme "CpencTBa HCKYCCTBEHHOTO
MHTEJUIeKTa"

[HEN

19

(DOpMaJ'II/ISaI_II/ISI IMOHATHS AJITOpUTMA. Mamuna TBIOpI/IHFa KakK

R e R e R e TS =,




YHUBEpcaJibHas MOJieb BeuucieHuil. Tesuc Yépua—Twrropunra

[TpakTuueckas padota mo teme "CocTaBiaeHHE MPOCTOM MPOrPaMMBbl

20 » 1
JUTSE MalmuHb! ThIOpUHTA

21 Maiuna [locta 1

22 Hopmanensie anropudmer MapkoBa 1

23 ANTOPUTMHUYECKU HEpa3pelInMbIe 3aau. 3aa4a OCTaHOBA. 1
HeB03M0KHOCTh aBTOMAaTHUECKON OTIAJAKH MPOTrpamMm

24 CI10’XKHOCTb BBIYUCICHUI 1

o5 [Touck MPOCTHIX YMCEN B 33IaHHOM JTHANIa30HE C TTIOMOIIBIO 1
aIropuTMa «perieTo DpaTtoceHar

26 [TpakTuueckas pabota no Teme "llonck NpoCThIX YKcen B 3aJaHHOM 1
nuana3ose”

27 MHoropa3psIHbIC [ENTbIe YNCa, 3aJa9H JUTHHHON apu(METUKA 1
[IpakTudeckas padbora o Teme "Peanu3anus BEIYUCICHUN C

28 1
MHOTOpa3psIHbIMUA YHCIIaMK"

29 CrnoBapu (accoruaTUBHBIE MACCUBBI, OTOOpaXEHHs ). XAII-TaOIUIIBI. 1
[TocTpoenwne angaBUTHO-YACTOTHOTO CIOBAPS IS 33JAHHOTO TEKCTa

30 [TpakTiueckas pabota mo Teme "llocTpoenue andaBuTHO- 1
YaCTOTHOTO CIIOBApS /IS 3aIaHHOTO TeKCTa"
AHaM3 TEKCTa Ha €CTECTBCHHOM sI3bIKe. BhiencHue

31 MocIe0BaTeNbHOCTEH MO mabioHy. PerymspHbie BRIpakeHuU . 1
YacToTHBIN aHAN3

32 [IpakTuueckas pabora o Teme "AHanu3 TEKCTa HA €CTECTBEHHOM 1
Aa3bIKe"

33 Creku. AHaiM3 NPaBUIBHOCTH CKOOOYHOT'O BBIPAXKEHUS 1

34 Brruncnenue apupMeTu4eckoro BEIpaKEHUs, 3aITMCAHHOTO B 1
nocThuKCHOU Popme

35 [IpakTuyeckas pabora o Teme "Breruncnenue apudmMeTndeckoro 1
BBIPAXXEHMUSI, 3alICAHHOT0 B ToCcT(UKCHON dhopme"

36 Ouepenn. Micrionb30BaHre ouepein A1k BpEMEHHOTO XpaHEHUS 1

JaHHBIX




37 ITpakTrueckas padota o teme "Mcnonb3oBanue ouepean” 1
JepeBbs. Peanu3zanus gepeBa ¢ MOMOIIBIO CCHUTOUHBIX CTPYKTYP.

38 JIBonunsbie (OnHApHBIC) AepeBbs. [locTpoeHue aepesa ais 1
3aJJaHHOTO apU(METHUECKOTO BhIPAKECHHUSI

39 [TpakTuueckas padota mo teme "Vcnonb30BaHuE AEPEBHEB IJIS 1
BBIYUCIICHHS apu(PMETHIECKUX BBIpaKeHUN"

40 PexypcuBHbie anroputmsl 00xoza aepesa. Vicnonbp3oBaHue cTeka u 1
ouepenu A 00xoja 1epena

a1 PexypcuBHbIe anroputMbl 00xoja aepesa. Mcnonap3oBanue creka u 1
ouepeau i1 06xoja aepeBa

42 Anroputmsl Ha rpadax. [TocTpoeHre MUHUMaILHOTO OCTOBHOTO 1
JiepeBa B3BEIICHHOTO CBA3HOTO HEOPUEHTUPOBAHHOTO Tpada

43 O6xon rpada B rmyouny. O6xox rpada B IIHPUHY 1

44 KonunuecTBo paznuyHbIX MyTed MeXAy BEpIIMHAMU 1
OPUEHTUPOBAHHOTO ALUKINYEeCcKoro rpada

45 Anroput™m JleiKCTpBI. 1

16 [TpakTnueckas pabota no Teme "BpluncieHne JUIMHBI KpaTyaiiiero 1
yTU MEeXy BeplinHamu rpada (anroputm Jledkcrpsr)"

47 AnroputMm Droiina—Y opiraiia 1

48 3anaqu, permaeMple ¢ IOMOUIbI0 AMHAMUYECKOTO 1
IPOTPAMMHUPOBAHUS: BHIYHCICHNE PEKYPCUBHBIX (DYHKITHIA

49 [IpakTuueckas pabora o teme "BoruncieHne pekypcuBHbBIX 1
(GyHKLUH C TOMOIIBIO JUHAMUYECKOT0 TPOrpaMMHpoBaHus"

50 3anaqu, permaeMple ¢ IOMOUIbIO0 AMHAMUYECKOTO 1
POrPaMMHUPOBAHHUS: MOACYET KOJMYECTBA BAPUAHTOB

51 [TpakTuueckas pabota no Teme "lloacuér KoaMuecTBa BApUAHTOB C 1
MOMOUIbI0 JMHAMUYECKOTO MPOrpaMMHUPOBaHUS"

50 3anaqu, permaeMple ¢ TOMOUIbI0 AMHAMUUYECKOTO 1
POrpaMMHUPOBAHUS: 3a/1a4l ONTUMHU3ALIUU

53 [Tonsartue o napaaurmax nporpamMmupoBanus. O630p A3BIKOB 1

IPOrpaMMHUPOBaHUS




54 [TonsiTne 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOTPAMMUPOBAHUHT 1

55 OO0BekTHI U Ki1acchl. CBOMCTBA U METOABI OOBEKTOB 1

56 OOBEKTHO-OPUECHTUPOBAHHBIN aHAIN3 1

57 HpaKTI/I‘ICCI'('aH pabota no Teme "Mcnonp30BaHnE TOTOBBIX KJIACCOB B 1 1
nporpamme

58 Pa3paboTka nporpamMm Ha OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 1
noJxoja

59 [IpakTuyeckas padora "Pa'?paGOTKa IIPOCTOM IIPOrpamMMBI C 1 1
HCIIOJIb30BaHUEM KJIACCOB

60 Wukancynsauus. [Ipaktuueckas pabota n(: teme "Pa3paborka 1 05
KJIacca, UCMOJIB3YIOIIEr0 HHKATICYIISIIHIO

61 Hacnenosanue. [Tomumopduzm 1

62 [TpakTudeckas padora o Teme "Pa3paboTka nepapxuu Kiaccon' 1 1

63 Cpenpl ObICTpOIA pa3paboTku mporpamm. [IpoekTupoBanue 1
uHTepdeiica moap30BaTENs

64 IIpoekTupoBanue uHTEpPEiica Moab30BaTEIIS 1

65 Hcnonp3oBaHre TOTOBBIX YIPABISIEMBIX JIEMEHTOB JUISI TOCTPOSHUS 1
uHTepdeiica

66 [TpakTryeckas pabora no Teme "Pa3paboTka nporpamMmsl C 1 1
rpaduyeckuM uHTepdericom”

67 H3ydeHne BTOPOro s13b1Ka MPOrpaMMHUPOBAHUS 1

68 N3ydenune BTOpOro s3bIka MpOTrpaMMHUPOBAHHS 1

69 DTansl KOMITBIOTEPHO-MAaTEMAaTHIECKOTO MO/ICTTHPOBAHUS 1

20 JluckpeTusanys npyu MaTeMaTHYECKOM MOJIEIMPOBAHUH 1
HETPEPBIBHBIX MpoIieccoB. MoIeIMpoBaHe TBHKEHUS

71 [TpakTnueckas pabota no Teme "MoaenupoBaHue TBUKEHUS" 1 1

79 MO)Ie'J"II/IPOBaHI/Ie 6uosnorunueckux cucreM. [IpakTuueckas padota o 1 05
teme "MoenrpoBaHue OMOJIOTHYECKUX cUcTeM"

73 MaremaTHuecKue MOJIEIH B SKOHOMUKE. BoruncnurenbHble 1
9KCIIEPUMEHTHI C MOJICITISIMHU

74 BepositHocTHbIe Mosienu. [IpakTuyeckas paboTta o Teme 1 0.5




"MMuTallMOHHOE MOICIMPOBAHUE C TOMOIILI0 MeToAa MoHTe-
Kapno"

75 KoMIiproTepHOE MOIETMPOBAHUE CUCTEM YIIPABICHUS 1

76 O0paboTka pe3yIbTaTOB KCIICPUMEHTA 1

77 Tabnuunble (pensoHHbIe) 0a3bl JaHHBIX 1

78 [Towuck, copTupoBKa U GUIBTpALIUs JaHHBIX. 3aIIPOCH Ha BEIOOPKY 1
JTaHHBIX. 3aIpOCHI ¢ TapaMeTpaMu. Beruucisiemspie mosis B 3ampocax

79 [IpakTudeckas padbora o Teme "Pabora ¢ rotroBoit 6a30ii JaHHBIX" 1

80 MHuoroTabauaHbIe 0a3bl TaHHBIX. THITBI CBSI3EH MKy TaOJIUIIaMHU. 1
Buemrnuit kimrou. LenoctHOCTh 6a3bl JaHHBIX

81 [TpakTrueckas padota mo Teme "Pa3paboTka MHOTOTAOJIMYHON Oa3bl 1
TaHHBIX"

82 3anmpockl K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX 1

83 [IpakTryeckast pabora o Teme "3anpockl K MHOTOTA0JINYHOM Oa3e 1
na”HHbBIX"

84 S3bIK ynpaBieHus: qaHabiMu SQL 1

85 [IpakTuueckas pabora o teme "YpapiieHHUE JaHHBIMH C TOMOLIBIO 1
si3pika SQL"

86 Hepensimonnslie 6a3bl JaHHBIX. DKCIIEPTHBIE CUCTEMBI 1

87 WHTEepHET-IPUIIOKEHUS 1

88 IToHsTHE O CEpBEPHOMN U KIIMEHTCKOU YacTsX caiTta. TexHonorus 1
«KITMEHT — CEepBEpP», €€ JOCTOMHCTBA U HEJJOCTATKH

89 OcHoBbl si3p1ka HTML 1

90 [TpakTnyeckas pabora no teme "CozaHue TEKCTOBOM BeO- 1
CTpaHUIbI"

91 OcHogsl si3p1ka HTML 1

CHOBBI SI3bIKa

92 O HTML 1
[IpakTuueckas padota mo Teme "Co3nanne BeO-CTpaHUIIHI,

93 BKJTIOYAIOILIEH MyJTbTUMEIUIHbIE 0OBEKThI (PUCYHKH, 3BYKOBBIE 1
JaHHBIE, BUC0)"

94 OcHoBbI KackaaHbIX Tadmuil ctuiei (CSS) 1




[IpakTrueckas padota mo teme "OdopmiieHre CTPaHUIIBI C

95 o 1 1
MOMOIIBIO KaCKaHbBIX TaOJIUI CTHIICH
96 Cuenapuu Ha si3bike JavaScript 1
97 Cuenapuu Ha s3p1Ke JavaScript 1
98 ®Dopmbl Ha BEO-CTpaHHIIE 1
99 [TpakTuueckas pabora o teme "OOpadboTka JaHHBIX Gopm" 1 1
100 PanemeHHe BeO-calTOB. Yciryra XocTuHTa. 3arpy3ka (aiioB Ha 1
cait
Kanpuposanue. McnpaBienue nepcnekTussl. I necrorpamMma.
101 Koppekuust ypoBHeit, koppekius 11Beta. O0ecIiBeurBaHie IBETHBIX 1
MU300paKEeHHI
BBox n300pakeHuil ¢ UCTIONB30BaHUEM PA3IMYHBIX IIH(PPOBBIX
102 ycrpoiicTB. [IpakTuueckas pabora nmo teme "O6paboTka nHPPOBBIX 1 0.5
¢dororpaduit”
103 PeTyII”IB. Pa6ora c obnactamu. CDPIJII:TELI. [TpakTnueckas padoTta 1o 1 05
teme "Perymib nudpobix Gororpaduit”
104 Msuorocinoiiabsie n3oopaxxenus. TekcToBele ciion. Macka cosi. 1
Kanansl. CoxpaneHnue BbIICICHHON 001acTu
105 [Ipaktrueckas padbota o Teme "MHOTOCIONWHBIE H300pakeHHs" 1 1
106 [ToaroToBka mimocTpanuii 1y Be6-caittoB. [IpakTrueckas padota 1 05
1o TeMe "AHHUMUpPOBaHHbIE U300pakeHus"
107 BexTopHas rpaguka. Bekropusaius pacTpoBbIX H300paxeHH 1
108 [IpakTrueckas pabora o Teme "BekTopHas rpaduka" 1 1
109 [TpuHIMTIBI TOCTPOCHHUS M PEIAKTUPOBAHUS TPEXMEPHBIX MOJIEIICH 1
110 HpaKTI/IzISCKaSI pabota no Teme "Co3naHue NpoCThIX TPEXMEPHBIX 1 1
MoJieen
111 Cerounbie moaenu. Marepuansl 1
112 [TpakTnueckas pabota no teme "Cerounsie Moaenu" 1 1
113 MonenrpoBaHue HCTOUHUKOB OcBelieHus. Kamepsl 1
114 [TpakTuueckas pabota no teme "Penaepunr" 1 1
115 AnautuBHbIE TeXHOJIOTUU (3D-nipuHTEpHI) 1




116 [ToHsiTHE O BUPTYATBHOW PEaTbHOCTH Y JOMOJIHEHHONW PEaTbHOCTH 1
117 PeszepBHOE Bpems 1
118 PeszepBHOE Bpems 1
119 PeszepBHOE Bpems 1
120 PeszepBHOE Bpems 1
121 PeszepBHoe Bpemst 1
122 PeszepBHoe Bpemst 1
123 PesepBHOE BpeMms 1
124 PesepBHOe Bpemst 1
125 PesepBHOE Bpemst 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHOE BpeMms 1
134 PeszepBHOE BpeMms 1
135 PeszepBHOE Bpems 1
136 PeszepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

136

36.5




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» Madopmaruka (B 2 gactsax), 10 kmace/ [Tonskos K.1O., Epemun E.A.,
O6miecTBo ¢ orpaHndeHHoM 0TBeTCTBeHHOCThI0O « BMMTHOM. JlaGoparopus
3HaHWIY; AkmoHepHoe oduectBo «M3aarensctBo «lIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA

1) Uudopmatuka. 3agaunuk. 10-11 knaccel. ba3zoBslii U yriyOieHHBIN YPOBHHU.
B 2 yactax. ABrop(sl): [Tonsaxos K. FO. / Epemun E. A.

2) Undopmaruka. 10-11 xnaccel. ba3oBslii U yriayOaeHHBIN YPOBHHU:
[Mpaktuxkym: Madopmaruka. 10—11 knaccel. ba3zoBslil u yriryOieHHbBIN YPOBHHU:
npaktukyM ABTOp(bl): [lomskoB K. 1O. / Epemun E. A.

3) Undopmatuka. 10—11 kmaccel. ba3oBblil U yriyOneHHbI YPOBHH:
Metoauueckoe nocooue. ABtop(nl): Ilonsikos K. 1O. / Epemun E. A.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

https://kpolyakov.spb.ru

https://lesson.edu.ru/05/10

https://lesson.edu.ru/05/11

https://lesson.edu.ru/05/9

fipi.ru

https://inf-ege.sdamgia.ru/

POIII

denepanbHbIN HEHTP UHOOPMAITMOHHO-00pa30BaTEIIbHBIX PECYPCOB
(OLIOP)

http://eor.edu.ru

* Enunas komuiekuus uu@poBbIX 00pa30BaTesbHbIX PECYPCOB
http://school-collection.edu.ru

* EnnHoe okHO ocTyna K 00pa3oBaTesibHBIM pecypcam
http://window.edu.ru

* KaTtanor yueOHbIX U31aHUN, 000PYIOBAaHUS U JIEKTPOHHBIX
00pa3oBaTeIbHBIX PECYPCOB

JU1s1 0011Iero oOpa3oBaHUs

http://ndce.edu.ru

* [IIKOIBHBIN OPTAI

http://www.portalschool.ru

Marepuaisl mo maTeMaTuke B EnquHON KOJIEKIMH IU(POBBIX
00pa3oBaTeIbHBIX

pecypcoB
http://school-collection.edu.ru/collection/matematika
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