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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no uHpopMatuke (yriiyoJIEHHBIH YpOBEHb) HA YPOBHE CPEIHETO
obmero oOpa3oBaHus pa3zpaboTaHa HA OCHOBE TpeOOBaHUN K pe3ylbTaTam
OCBOCHHMSI OCHOBHOM  0Opa3oBaTelbHOM  MpPOrpaMMbl  CPEIHErO0  OOIIEro
oOpazoBanus, npeacraBieHHbix B @I'OC COO, a Takxke denepanbHoOi paboueit
IPOrpamMMbl BOCIIUTAHHUS.

[Iporpamma o nHpopmatrke 1aéT NpeACcTaBICHHE O LENAX, O0IIel CTpaTerun
oOyueHus1, BOCIIUTAHUS U PA3BUTHSI 00yUaIOUIUXCs CPEACTBAMH Y4eOHOTO IpeIMeTa
«Uupopmatuka» Ha yriyOJEHHOM YpOBHE, YCTaHABIMBACT O00s3aTeNbHOE
IpEeIMETHOE COJIep)KaHue, TMPEAyCMaTPUBAeT €ro CTPYKTYpUPOBaHUE IO
pa3zenamM W TeMaM Kypca, ONpejessieT paclpenesieHHe ero o kiaccaM (roaam
U3y4EHUs), AA€T MPUMEPHOE pacHpeleeHUe y4eOHBIX 4acoB MO TEMAaTUYECKUM
paszenaM Kypca U PpEKOMEHJIyeMylo (IIPUMEpHYIO) IOCIE0BATENbHOCTh UX
U3YYEHUs C Y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JOTHMKHU
y4eOHOTO0 Mpoliecca, BO3PACTHBIX 0COOEHHOCTEN 00yUYaroIMXCS.

[TporpamMma 1o nH(popMaTUKE OINpenesieT KOIUYECTBEHHbIE U KaUeCTBEHHBIE
XapaKTEPUCTUKN y4eOHOro Marepuaia Jiisl KaXxJaoro roja u3y4eHusi, B TOM YHCIIe
JUISL COIEPIKATEIbHOTO HAIOJHEHUs] Pa3HOro BHJAa KOHTPOJS (MPOMEKYTOUHOU
aTTeCTalluu oOyuaromuxcs, BCEPOCCUMCKUX IIPOBEPOYHBIX pabor,
rocyJapCTBEHHOM UTOroBoil arrecrauuu). [IporpamMma no unpopmaTuke sBIsETCA
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
IIOYPOYHOTO IJIAHUPOBAHUS KypCa YUHUTEIIEM.

Nudopmatuka B cpegHem o01ieM 00pa30BaHUN OTPAXKAET:

® CyIHOCTh MH(MOPMATUKM KaK HAYYHOM JHUCUMIUIMHBI, HM3y4arollen
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMAaTU3allMK HH(POPMALIMOHHBIX
IIPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

® OCHOBHbIE 00JIACTM TPUMEHEHUs HWH()OPMATUKU, TPEXKIE BCErO
MH(POPMAILIMOHHBIE TEXHOJIOTUH, YIPABIEHUE U COLIMANIbHYIO CEpY;

¢ MEXIUCUUIUIMHAPHBIA XapakTep MH(pOpMATUKU U MH(OPMAIMOHHOU
NEATEIIBHOCTH.

Kypc undopmatuku st ypoBHS CpeHEro oOuiero oOpa3oBaHUs SIBISETCS
3aBEPIIAIOIIUM HTAllOM HEMPEPHIBHONW TOJITOTOBKH O0O0yYaromuxcsi B 00JacTu
uHDOpMATHKU W WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI, OMHUPACTCS
Ha coJiepKaHue Kypca MH()OPMATUKU YPOBHS OCHOBHOTO OOIIET0 0Opa3oBaHUs U
OMBIT  TMOCTOSSHHOTO  MPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHH, Ha€T TEOPETHUECKOE OCMBICICHUE, WHTEPIPETAUI0O U 000O0IICHNE
ATOTO OIIBITA.

PesynbraThl  yriiyOJN€HHOTO  ypOBHS  M3y4YeHUsS Y4eOHOro TmpeameTa
«Madpopmatrukay OpPHEHTHPOBAHBI HA TOJYYCHHUE KOMIIETEHTHOCTEH IS



nocienyromeid npodecCHOHaTbHON  IESITEIBHOCTH KaK B paMKax JIaHHOMN
MpeAMETHOM 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B CEOSI:

® OBJIAQJICHUE KJIIOYEBBIMU TOHATHUSMA W 3aKOHOMEPHOCTSIMHU, Ha
KOTOPBIX  CTPOMUTCS  JaHHas  MpeaMeTHas  00JlacTh,  pacro3HaBaHUE
COOTBETCTBYIOIIMX MM  NPHU3HAKOB W  B3aUMOCBA3€H,  CIIOCOOHOCTH
JEMOHCTPUPOBATH PA3IMYHBIC TOAXOAbl K U3YUCHUIO SIBIICHUM, XapaKTEPHBIX JJIs
M3y4aeMoM MpeIMeTHON 00J1acTH;

® yYMEHHUE pEllaTh TUIIOBBIE NMPAKTHUYECKUE W TEOPETUUYECKHE 3a7ayH,
XapakTepHbIE JUIsl HCIOJIb30BAHUS METOAOB M HMHCTPYMEHTapusi JaHHOU
MpeaMETHON 00J1acTH;

® HaMMYUE TMPEACTaBICHUM O JaHHOW TMpPEAMETHOM O00JacTH Kak
LIEJIOCTHON TEOpUU (COBOKYMHOCTH TEOPHI), OCHOBHBIX CBS3SIX CO CMEXHBIMU
00JIaCTSIMU 3HAHU.

B pamkax yrayOn€HHOTO ypOBHS WM3y4y€HUs MH(DOpPMATUKH OOeCreunBaeTCs
LeJICHAIIpaBJIeHHAsl MOJArOTOBKA O0YYaroIMXcs K MPOJOJKEHUIO 00pa3oBaHMs B
opraHu3anusx MnpodecCuOHANbHOrO  00pa3oBaHHUs MO  CIEHUAIBHOCTSM,
HEIMOCPEJICTBEHHO CBSI3aHHBIM € UU(POBBIMU  TEXHOJOTUSAMH, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMalnMoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBbl U TEXHOJOTWH, MOOWJIbHBIE CUCTEMBI U CETH, OONbIIME JaHHBIE U
MalIMHHOE OOy4YeHHME, TPOMBILUICHHbII WHTEpHET BeIllleH, WCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TE€XHOJIOTUH, CHUCTEMBI PACIpPEACIEHHOIO PEECTpa, TEXHOJOTUH BUPTYyaIbHOW WU
JIOTIOJTHEHHOM pPeajbHOCTEM.

OcHoBHast 1enb u3ydeHus yudeOHoro mpenmera «Wupopmartuka» Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUYCHHE
JaIbHEUIIET0 pa3BUTHUA WH(GOPMAIMOHHBIX KOMIIETEHIIMH 00YyJaromerocs, ero
TOTOBHOCTH K JKM3HU B YCIIOBHUSIX Pa3BUBAOILErOCs MHPOPMAIIMOHHOTO 00IIeCTBa
¥ BO3pacTamollell KOHKYPEHIIMM Ha pBIHKE Tpyda. B CBsI3W ¢ TUM H3y4YEeHHE
uHpopmatuku B 10—11 knaccax OMKHO 00€CIEUUTh:

e c(hOpPMUPOBAHHOCTh MHPOBO33PEHUS,, OCHOBAHHOI'O HAa IOHHWMaHUU
pos uHGOpMaTUKH, UHHOPMAIIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUN B
COBPEMEHHOM OOIIECTBE;

e chOpPMUPOBAHHOCTh OCHOB JIOTUYECKOTO M  aJTOPUTMHUYECKOIO
MBIIUICHUS;

e c(hOpMUPOBAHHOCTh YMEHHUH pa3ianyaTh (PaKThl U OLIEHKH, CPAaBHUBATH
OLICHOYHBIE BBIBOJIBI, BUJETh WX CBA3b C KPUTEPUSIMHU OLICHUBAHUS U CBA3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOM LIEHHOCTEM, IPOBEPATH HA TOCTOBEPHOCTH
1 000011aTh HHPOPMAITHIO;

e chOpPMUPOBAHHOCTh MPEJCTABICHUI O BIMSHUU HH(DOPMALMOHHBIX
TEXHOJIOTM Ha JKHU3Hb YeJOBeKa B OOLIECTBE, MOHUMAaHHE COIMAIBHOTO,



HKOHOMHUYECKOT'O, MOJIUTHYECKOTO, KYJIbTYPHOTO, FOPUIAMYECKOr0, MPUPOIAHOIO,
HDPrOHOMUYECKOTO,  MEOUIIMHCKOTO M  (PU3MOJIOTUYECKOTO  KOHTEKCTOB
MH(POPMALIMOHHBIX TEXHOJIOTHI;

® [PUHATHE IMPaBOBBIX M OJTUYECKUX AaCIEKTOB MH()OPMALIMOHHBIX
TEXHOJIOTUH, OCO3HAHUE OTBETCTBEHHOCTH JIIOJECH, BOBJICUYEHHBIX B CO3/IaHHUE U
MCIOJIb30BaHNE MH(POPMAIIMOHHBIX CUCTEM, pacpoCTpaHeHHe HH(popMaLnu;

® CO3JaHME YCIIOBUU Ml Pa3BUTUS HABBIKOB Y4eOHOH, MPOEKTHOM,
HAay4YHO-UCCJIENOBATENCKOW W TBOPYECKOW  JIEATEIBHOCTH, MOTHBALUH
0o0y4JaronMxcs K CaMOpa3BUTHIO.

B comepxanun yueOnoro npeamera «MHpopmaTtuka» BBIACTAIOTCA YETHIPE
TEMATUYECKUX pa3lena.

Paznen «llupoBasi rpaMOTHOCTB» MOCBAIIEH  BOIPOCAM  YCTPOMCTBA
KOMIBIOTEPOB M JPYTHX 3JEMEHTOB LHU(PPOBOTO OKPYXKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMAILIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue oCHOBbI HH(OPMATHKH)» BKIIOYaeT B ceOd
NOHATUUHBIN anmapar HWHPOPMATUKH, BOIMPOCH KOJIWPOBaHUS HWH(MOpMaIuH,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMaA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETUPOBAHUS.

Pasznen «AaropurMbsl M NpOrpaMMHMpPOBAaHME» HAIPABICH Ha pPa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, pa3pabOTKy aIrOpUTMOB U OLIEHKY MX CJIOXHOCTH,
(dbopMHpOBaHKWE HABBIKOB pealM3allMy MPOrpaMM Ha S3bIKaxX MPOrpaMMUPOBAHMS
BBICOKOI'O YPOBHSI.

Paznen «UAudopmManuoHHbIEe  TEXHOJOTMH»  TIOCBSIIIEH  BOMpocam
npuUMeHEeHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUM, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOrPaAaMMHBIX MPOAYKTAX U UHTEPHET-CEPBUCAX, B TOM UYHCJIE B 3a/1a4axX aHaIU3a
JTAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W DJEKTPOHHBIX TAOMUI[ NJisi pPEeIIeHUs
MPUKJIAJHBIX 33/1a4.

B mpueaénHom panee comepkanuu ydeOHoro mpenmera «MHpopmaTukay
KYPCHUBOM BBIJICJICHBI JOTIOTHUTEIIBHBIEC TEMBI, KOTOPBIE HE BXOIAT B 0053aTCIIbHYIO
nporpaMmy OOydYeHHs, HO MOTYT OBITh MPEJIOKEHBI JII U3YUCHHUS OTACIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YJarOITUMCH.

YrnyOnéHHpld  ypOBeHb W3yueHHUS WHOOPMATUKA PEKOMEHAYETCS s
TEXHOJIOTUYECKOTO  MpOQuUisi, OPUCHTUPOBAHHOTO HA  WHXCHEPHYIO U
nHpOpMaIIMOHHYIO Cc(epbl JeATeNbHOCTH. YTIyOJEHHBIM YPOBEHb H3Y4YCHUS
nHOpMaTHKU 00ECIIEYMBACT: MOATOTOBKY OOYYarONIUXCsl, OPUEHTHPOBAHHBIX Ha
CIEIUAIBHOCTH B 00JacTH HWHGOPMAIMOHHBIX TEXHOJIOTUH U WHXEHEPHBIE
CIICIIMAJIBHOCTH, Y4YaCTHE B IPOEKTHOM M MCCIIEIOBATEIbCKOU JESITEIbHOCTH,



CBSA3aHHOM C COBPCMCHHBIMU  HAIIPABJIICHUAMHU  OTPACIIA I/IH(bOpMaHI/IOHHO-
KOMMYHHKAalITMOHHBIX TCXHOHOFHﬁ, IMOATOTOBKY K YYAaCTHIO B OJIMMIIMA/aX U CAA4YC
EI[I/IHOI‘O rocyaapCTBCHHOI'O 3K3aMCHa I10 I/IH(bOpMaTI/IKG.

HOCJIeI[OBaTeJIBHOCTI) HN3Yy4YCHUA TEM B HpPCACiIaXx OJHOTO roaa o6yquH$1
MOJKET OBITh W3MCHEHa II0 YCMOTPCHUIO YYHUTCIIA IIpU IIOATOTOBKC pa60qeﬁ
nporpaMmsbl U IOYPOIHOI'O IINIAHUPOBAHUS.

OO11ee YKciio 4acoB, pEKOMEHIOBAaHHBIX i n3ydeHust uHpopmatuku — 204
gaca: B 10 kimacce — 102 gacoB (3 waca B Hemento), B 11 kimacce — 102 gacos (3 gaca
B HEJICIIIO).

COAEPKAHUE OBYUEHUS
10 KJIACC
Hudgposas cpamomnocmo

TpebGoBanus TEXHUKH 0€30M1aCHOCTH M TUTHUEHBI IIPH paboTe ¢ KOMIIBIOTEPaMHU
U IPYTUMHU KOMIIOHEHTAMH LIUPPOBOTO OKPYKEHHUS.

[TpuHIUIBEl PabOTH KOMITBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. APXHUTEKTypa
¢bon HeiiMana. ABTOMATHYECKOE BBIMOJHEHUE MPOTPAMMBI  IIPOILIECCOPOM.
OnepaTuBHasi, MOCTOSHHAas W JOJATOBpeMeHHass mnamsATh. OOMEH JaHHBIMH C
OMOIIbI0 MIUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMOi 1OCTYN K TaMsITH.

OCHOBHBIE TEHAEHIIMU PA3BUTHUSI KOMIIBIOTEPHBIX TEXHOJIOTH. [TapannensHbie
BBIUHCIICHUA. MHoOromnpouneccopHsie CHUCTEMBI. CynepKkoMIbIOTEPHI.
PacnpenenéHnble BBIYMCIUTEIbHBIE CUCTEMbl U 00paOOTKa OOJBIINX JTaHHBIX.
MoOunbHbIe IUPPOBBIE YCTPONUCTBA U UX POJIb B KOMMYHUKaIUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpOJUIEphl. POOOTH3HpPOBaHHBIE MPOU3BOICTBRA.

[IporpammHuoe obecrnieueHre KOMIBbIOTEPOB U KOMITBIOTEPHBIX CHUCTEM. Bubl
nporpaMMHOro obecrnedyeHuss U UxX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpocTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucteMHoe mnporpammHoe oOecrieueHue. OrnepalnMoOHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpoiicTB. MHCTammsiuuss W JAEUMHCTAUIAIUSA  OPOTPAMMHOIO
o0ecrnedeHusl.

daitnoBbie cucTeMbl. [IpuHIUIIBI pa3menieHus ¥ WMEHOBaHUS (aloB B
noyroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[TporpamMmmHuoe obecnieuenue. JluieH3upoBaHue MPOrpaMMHOTO 00eCTIeYeHHs
U IMPPOBBIX pecypcoB. [IponpuerapHoe 1 cBOOOJHOE IPOrpaMMHOE 00ECIIEUEHHE.
KomMmepueckoe 1 HEKOMMEPUYECKOE UCII0JIb30BAHNE IIPOTPaMMHOT0 00€CIIEYeHHsI U
U poBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBJIMBaeMmas 3aKOHOJATEIbCTBOM
Poccuiickon ®enepanyyu 3a HENPaBOMEPHOE MCIIOJIb30BAHUE IPOTrPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.



[IpyHIMIIBI IOCTPOEHUS U allapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresble npoTokosbl. Cets MHTEpHET. Anpecanus B ceth MHTepHET. IIpoTOKOIIBI
creka TCP/IP. Cucrema 1OMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha mojaceTw ¢ moMolbio Macok moxacerei. CereBoe
aaMuHucTpupoBanue. [lojydeHue JaHHBIX O CETEBBIX HACTPOMKaX KOMIIbIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3J0M ceTu. OmnpenerneHre MapuipyTa JIBUKEHHUS
ITaKETOB.

Buast  gestensHoctu B cetu  UWurtepner. CepBucbl  MHTepHera.
["'eonndopmalioHHble CUCTEMBI. ['€0JIOKAITMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU
(HampuMep, JIOKamusi MOOWJIBHBIX TEIC(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMarvcTpajei), MHTepHEeT-TOProBiis, OpOHUpPOBaHUE OUJICTOB M TOCTUHMII.

['ocynapcTBeHHbBIE AJIEKTPOHHBIE CEpBHUCH UM yciayrd. CoLMaIbHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aUMOJAEWUCTBUSA M oOMeHa JaHHbIMU. CereBoit
ATUKET: MpaBWia MOBeleHUA B KuOepmpoctpaHcTBe. [IpobOiema momaIMHHOCTH
nosiyueHHou nHopMmanuu. OTKpbITbIE 00pa30BATENbHBIE PECYPCHI.

TexHOTeHHBIE W JKOHOMHYECKHE YTIPO3bl, CBSI3aHHBIC C HCIOJHb30BaHHUEM
HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJOorui. OOIme mpoOieMbl 3allUThI
uHpopMmaruu  u  wHGOpMAMOHHOW  Oe3omacHocTH. CpeacTBa  3aIUTHI
uH(OpPMAITMU B KOMIThIOTEPAaX, KOMITBIOTEPHBIX CETAX M aBTOMATH3WPOBAHHBIX
nHpopManmoHHBIX cucTtemax. IIpaBoBoe oOecreueHre HWHGOPMAIMOHHON
0Ee30ITacCHOCTH.

[IpenorBpaiieHue HECAHKIIMOHUPOBAHHOIO JocTyna K JIMYHOU
KOH(HIEeHIIabHON HHQOpMaLMK, XpaHAUIEHCsS Ha MEPCOHATILHOM KOMIBIOTEpE,
MOOWJIBHBIX yCTpoiicTBax. BpenoHocHoe mporpamMmmHoe oOecrieueHrne U CrocoObl
OOpbObI C HUM. AHTUBUPYCHBIE Nporpammbl. OpraHu3anus JIMYHOTO apxuBa
uH(popmanuu. PezepBHoe konuposanue. [TaponbHas 3anmTa apxusa.

[udpoBanue nanubix. CUMMETpUYHBIE U HeCUMMeETpUYHbIe U @pbI. LHndpsl
npocroii 3amensl. Hudp Lezaps. Hudp Buxenepa. Anroputm mmdpoanus RSA.

Teopemuueckue 0cHo6bl UHPOPpMamuKu

Nudopmarus, naaasie 1 3HaHUA. MHGOpMAIIMOHHBIE MPOIECCHl B MPUPOIE,
TEXHUKE M OOIIECTBE.

HemnpepbiBHBIE W JUCKPETHBIC BEIWYMHBI W CUTHAIBI. HeoO0XoImMocTh
JTUCKpETH3auy WHMOpMAIuU, TpEAHA3HAYCHHOW IS XpaHCHHs, Tepenadyd U
00paboTKH B ITU(MPOBBIX CUCTEMAX.

JBonuHoe KomupoBaHWE. PaBHOMEpPHbIE M  HEPABHOMEPHBIE  KOJBL.
JlexonupoBaHue COOOUIEHMI, 3alIMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOOB.



VYcinosue ®Pano. IlocTpoeHnE OHO3HAYHO JECKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EquHuIer namepenus koaudecTBa nHGopManun. AadaBUTHBINA TOIXO0 K
OIICHKE KOJIMYeCTBa HH(POpMAIIHH.

Cuctembl cuucieHusi. Pa3BépHyTasi 3amuch UENbIX U JPOOHBIX YHUCEN B
MO3UIIMOHHOW cucTemMe cuucieHus. CBOWMCTBa NO3ZWIMOHHOW 3alUCH  YHUCa:
KOJMYECTBO UG B 3aIUCH, MMPU3HAK JCIMMOCTH YMCJIa HA OCHOBAHUE CHCTEMBI
CUMCIICHUA. AJITOPUTM IE€PEBOA 1EJIOT0 Yncia u3 P-UuHON CUCTEMBI CUMCIICHNUS B
JIECATUYHYI0. AJNTOPUTM TIEpPEeBOJa KOHEUHOU P-w4HOW npoOM B JECSITHYHYIO.
AJITOpUTM TEPEeBOJIa UEIOTO YKCIA W3 JECITUYHOM CHUCTEMbI CUHUCIeHUs B P-
nuynyto. IlepeBo KOHEUHOM JeCATHYHOM Jpobu B P-uunyro. JIBouuHas,
BOCBMEpPHUYHAS M IIECTHAALATEPUYHAS] CUCTEMbI CUHCIICHUS, CBSI3b MEXY HUMH.
Apudmerrueckre omnepanuyd B TMO3UIIMOHHBIX CHCTEMax CUHCIIeHUs. TpoudHas
YPaBHOBEIICHHAsA CUCTEMA CUMCIICHHS. JIBONYHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanue TtekcroB. Koaupoka ASCII. OpHoOalTHBIE KOJIHWPOBKHU.
Cranpapr UNICODE. KoaumpoBka UTF-8. Omnpenenenue HH(POPMaMOHHOTO
00BbEMa TEKCTOBBIX COOOIIEHU.

KomupoBanne  m3o0pakenmit. OneHka  uH(OpPMAIMOHHOTO  O0OBEMA
rpauyecKuX JaHHBIX MPU 3aJaHHBIX pa3pelICeHUU U TIyOuHE KOJAUPOBAaHUS LIBETA.
[IBeTroBrie Monenu. BekropHoe koaupoBanue. dopmartsl rpaduueckux ¢anios.
Tpéxmepnas rpaduka. OpakranbHas rpapuka.

KomupoBanune 3Byka. OrieHka UWH(OPMAIMOHHOIO 00BbEMA 3BYKOBBIX
JAHHBIX TPH 33JaHHBIX YACTOTE AUCKPETU3ALUU U PA3psSAHOCTH KOJUPOBAHUSI.

AnreOpa noruku. IloHdTHe BbICKa3biBaHUs. BbIcka3biBaTenbHbIE (HOPMBI
(mpeaukatsl). KBaHTOPHI Cy11eCTBOBAHUS U BCEOOILHOCTH.

Jlornueckue omnepauuu. TaOiuLbl MCTUHHOCTH. JIOrMYECKUE BBIPAKEHHUS.
Jlornueckue TtoxaecrBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOLIBIO
Ta0IMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBaAMHU.

3aKoHbI aiareOpbl JOTMKU. OKBUBAJCHTHbIE MpPEOOpa3OBaHUs JIOTUYECKUX
BbIpakeHUU. Jlornueckue ypaBHEHHS U CUCTEMBI YPABHEHHU.

Jlornueckue (yHKIUU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTMUECKHUX
(GyHKUMNA OT KOJIMYECTBA apryMeHTOB. [1oyHbIe CUCTEMBI TOTMYECKUX (DYHKIIMM.

Kanonnueckne  ¢opmbl  Jormyeckux  BbipakeHuil.  CoBepllieHHbIE
JTU3BIOHKTUBHBIE W KOHBIOHKTUBHBIE HOPMallbHbIE (OPMBI, aNTOPUTMBI HX
MOCTPOEHUS MO TaOJIMIIe UCTUHHOCTH.

Jlornueckue »neMEHTHI B cocTaBe KommbioTepa. Tpurrep. Cymmartop.
Muoropa3psaneii cymmarop. IloctpoeHne cxem Ha JIOTUYECKHX SJIEMEHTax 1o
3aJaHHOMY JIOTMYECKOMY BBIPAQKEHHUIO. 3allCh JIOTUYECKOTO BBIPAKEHUS TI0
JIOTUYECKOMN CXEME.



[IpencraBieHue MEIbIX YUCEI B MNaMATH KoMIbloTepa. OTpaHUYEHHOCTh
JAarna3oHa 4YUCeNl MpPU OrPaHMYCHUH KOJMYecTBa paspsaoB. llepenonHeHue
pa3psiAHOM ceTKH. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWUT. JIBOMYHBIN
JIOTIOJTHUTEIIBHBIN KOJT OTPULIATEIBHBIX YUCEIL.

[ToGuToBbIE JOTMUECKHE omeparuu. Jlorudeckuil, apudMeTHUYECKUNH U
nukimyecknii  capurn.  [lludpoBanue ¢ moMoOmBIO MOOWTOBOW — OmEpariuu
«uckimoyaromniee NJIN.

HpeI[CTaBJ'IeHI/Ie BCHICCTBCHHLIX YHCCJI B IMIaMATH KOMIIBKOTCPA. 3Haanla$I
4aCTb W IIOPAOOK 4YHCIIA. ﬂI/IaHa?)OH 3HAYCHUM BCIICCTBCHHBIX YHCCII. HpO6J'ICMI)I
XpaHCHUA BCHICCTBCHHBIX YHCCII, CBsA3aHHBIC C OI'PAHUYCHHCM KOJIHNYCCTBA
Pa3pAa0B. Breimonnenue onepaum”l C BCHICCTBCHHBIMHM YHUCIaMH, HAKOIIJICHHC
OIOOK IIPpHU BBIYUCICHUAX.

Anzopummul u npozpammuposanue

OnpeneneHrue BO3MOXHBIX PE3YJIbTATOB PA0OTHI MPOCTEHIINX aJTOPUTMOB
YIOPABICHUS HCIOJHUTEISIMU U BBIYUCIUTENbHBIX alIropuT™MoB. OnpeneneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET 1aTh TPEOYEMbIH pe3yIbTaT.

Oramnbl penieHus 3a7ad4 Ha KoMIbroTepe. MHCTpyMeHTalabHBIE CpEACTBa:
TPAHCIATOP, OTIaAYuK, HNpo@uiupoBUMK. KoMmuisuus W HUHTEprpeTanus
nporpamMm. BupTyanpHble MalllMHBI.

WuTerpupoBanHas cpeaa pa3pabOTKu. MeTonpl OTJIAgKA MPOTrPaMM.
Hcnonb3oBanue TtpaccupoBouHbiX Tabnui. Otinamounsiii BeiBOA. [lomaroBoe
BBITIOJTHEHUE MTPOTpaMMbl. Toukn octaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LIEJIOYMCIICHHBIE, BEIIECTBEHHBIC, CAMBOJIBHBIE, ToTHYecKue. BerBnenus. CioxxHbIe
ycnoBus. Hukiel ¢ ycnoBuem. Llukibl mo mnepemeHHou. B3anmo3zameHseMOCTb
pa3NMYHbIX BHJAOB UUKIOB. HMuBapuant 1ukna. CocTaBlieHHME [UKIA C
MCIIOJIb30BaHUEM 3apaHee ONPENEIIEHHOTO MHBAPHUAHTA LIUKJIA.

JlokymeHTHpOBanue nmporpamm. Mcnons3zoBanue kommeHnTapues. [loaroroska
ONMCaHU MPOrPAMMBbI MU HUHCTPYKLIUH JUIS ITOJIb30BATEIS.

AnTOopuTMBI 00paOOTKM HATYpajbHBIX YHUCEN, 3alMCaHHBIX B MO3UIIMOHHBIX
CHUCTEMax CYMCIICHUS: pa3OueHue 3amucu 4YHcia Ha OTAeNbHbIE IUQPHI,
HAaXOXXJEHUE CYMMbl W Tpou3BeleHUs UU(dp, HAXOKIACHUE MaKCUMAJIbHON
(MUHUMATBHOW) HUDPHI.

Haxoxenue Bcex MpOCThIX YMCEN B 3aJaHHOM auana3one. [IpencraBienue
Yyucia B BHUjJE HAOOpa MPOCTHIX COMHOXKHUTENEH. ATOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.



O6paboTka JaHHBIX, XpaHAIuXcs B ¢gainax. TekcToBble U ABOUYHBIE (hAMIIBI.
daiinossie nepeMeHHbIe ((PaitoBsie ykazaTenun). Urenue u3 (aiina. 3anuce B aii.

Pazbuenne 3amaun Ha moazamayu. [lognporpamMmel (mporeaypsl U YHKIIHH).
Pexypcus. PexypcuBHble 00BeKTHI ((hpakTansl). PekypcuBHBIE MpoLEAyphl U
¢ynkun. Mcnonb30BaHue CTeKa Al OpraHu3alli pEKyPCUBHBIX BBI30BOB.

Hcnonp3oBaHue cTaHAapTHOM OMOIMOTEKH SI3bIKa I[POTrPAMMHMPOBAHMUSL.
[TonkimtoueHne  OMONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENEH.
MopaynbHBIN PUHLIMI TOCTPOEHHUS IPOrPAMM.

Yucnennble MeToibl. ToUHOE U MPUOJIMKEHHOE pelieHus 3a1auu. YuciaeHHbIe
METO/bl PEUICHUS] YpaBHEHUW: METOJ mNepedopa, METOJ MOJOBUHHOTO JIEJIEHUS.
[TpuOnm>x€HHOE BBIYUCIEHUE JUIMH KpUBBIX. Bblumciienue muomanedt ¢uryp c
MOMOILBI0 YUCJIEHHBIX METOAOB (METOJ MNPSIMOYTOJbHUKOB, METOJ TpaIeuui).
[Touck wmakcumyma (MUHMMYMa) QYHKIMH OJIHOM MEpPEMEHHOHM METOAO0M
ITOJIOBUHHOTO JEJIEHUS.

OOpaboTka CHMBOJBHBIX  JIaHHBIX. BcTpoeHHble  QyHKUMM — sA3BIKA
IPOrpaMMUPOBAHMS i1 0OpaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTpPOK: MOJACYET KOJIMYECTBA IOSIBICHUN CHMBOJIA B CTPOKE,
pa3z0bueHe CTPOKH Ha CJIOBA M0 MPOOETbHBIM CUMBOJIAM, TIOUCK MTOJACTPOKH BHYTPHU
JTAaHHOM CTPOKH, 3aMEHA HAWICHHOM MOJICTPOKHU Ha APYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOpOM ai(aBUTE, YJOBIECTBOPAIOMIUX 3aJaHHBIM OTPaHUUYCHUSIM.
[IpeobpazoBaHue uncia B CUMBOJIBHYIO CTPOKY U 0OpATHO.

MaccuBbl M IOCIEIOBATEIBHOCTH 4YHCEN. BpluncieHne 0000MEHHBIX
XapaKTePUCTHUK JIEMEHTOB MAaCCUBA WJIM YUCJIOBOU MOCIEA0BATEILHOCTH (CYMMBI,
MIPOU3BEACHUS, CPEAHETO apu(PMETHIECKOro, MUHUMAJIBHOTO M MaKCHMaJIbHOTO
3JIEMEHTOB, KOJUYECTBA JJIEMEHTOB, YAOBJETBOPSIONIMX 3aJaHHOMY YCJIOBHIO).
JIMHEeNHBIN NONUCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CopTtupoBka ogHOMEpHOTO MaccuBa. [IpocTeie METOABl COPTHUPOBKU (METOA
Mmy3bIpbKa, METOJ BbIOOpa, copTUpoBKa BcTaBkamu). COpPTUPOBKA CIUSTHUEM.
brictpas coptupoBka MaccuBa (anmroputm QuickSort). JIBomuHBIN TIOWCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHBIE MacCUBBI (MaTpuilbl). AJTOPUTMBI 0O0paOOTKH JBYMEPHBIX
MAaCCHBOB: 3aIOJHEHUE JABYMEPHOIO YHCIOBOTO MACCHBA MO 3a/IaHHBIM IMpaBUJIaM,
MOUCK 3JIEMEHTA B JABYMEPHOM MAacCCHBE, BHIYMCIECHUE MaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, NEPECTAHOBKA CTPOK M CTOJOIOB
JIBYMEpPHOI'O MacCHBa.

Hughopmayuonnvie mexnonocuu

TexkcroBbiii mporeccop. PemaktupoBanme u QopmarupoBanue. [Iposepka
opporpadbun u rpammatuku. CpelncTBa IMOMCKAa M aBTO3aMEHBl B TEKCTOBOM



npoueccope. Mcnonb3oBanue  crtwiiei.  CTpyKTypHUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHoOcku, ornaBieHue. KossekthBHas padoTra € JTOKYMEHTaMHU.
NHCTpyMEHTBI pelieH3UPOBAHUS B TEKCTOBBIX Mpoleccopax. O0ayHble CEPBUCHL.
JlenoBast nepenucka. Pedepart. [IpaBuiia muTupoBaHus HCTOYHUKOB U 0OPMITCHUS
oubnuorpaduueckux ccbUiok. OdopmiieHre crucka JUTepaTypbl. 3HAKOMCTBO C
KOMITBIOTEPHOM BEPCTKOM TeKcTa. TexHu4yeckue CpeAcTBa BBOJA TEKCTA.
Crenuann3nupoBaHHbIC CPEJICTBA PEIAKTUPOBAHUSI MATEMATHUECKUX TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3aJayd aHAIM3a JAHHBIX: MPOrHO3UPOBAHHE,
KiIaccuukanus, KiacTepusalMs, aHanu3 oTkJIoHeHuil. IlocnenoBarenbHOCTH
pelIeHrs 3aJa4 aHalIu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUUCTKA U OLIEHKA
KayecTBa JaHHBIX, BEIOOP W/WIIKM MOCTPOEHUE MOJENH, MPeoOpa3oBaHUEe NaHHBIX,
BHU3YyallM3alMs JAaHHBIX, HHTEpIIpETalUs pe3ynbTaToB. IIporpammueie cpencrsa u
UHTEPHET-CEPBUCHI JUIsl 00pabOTKK U Mpe/CTaBIeHHs JaHHBIX. bosbline naHHbIE.
MamunHoe o0yuyenue. IHTe ek TyanbHblil aHAJIW3 TaHHbIX.

AHanu3 AaHHBIX C MOMOUIBIO 3JIEKTPOHHBIX TAOIUL. BblUuCIEHHE CyMMBI,
CpeHEro apu(pMETUYECKOTr0, HAMOObIIETO (HAMMEHBIIET0) 3HAYCHHSI Uana30oHa.
Boruncnenre kodduimenta Koppessiiuu JByX psAIOB JaHHbIX. [locTpoeHue
CTOJIOYATHIX, JUHEHYAThIX W KPYyroBbix auarpamm. lloctpoenue rpadukos
bynkuuii. [Togbop muHUM TpeHaa, pelIeHNE 3a/1a4 TPOTrHO3UPOBAHUS.

UucneHHoe pelnieHue YpaBHEHUM C TIOMOIIBIO Moja0opa mapamerpa.
OntuMu3anms Kak MOMCK HAaWJIy4IIero pelieHus B 3aJaHHbIX yCiIoBuUsX. [{eneBas
byHKIUs, orpaHudeHus. JIokaJibHbIE U I100abHBI MUHUMYMBI 11€JIEBOU (DYHKITUH.
Pemenne 3a1au onTUMU3AIMN C TIOMOIIBIO 3JIEKTPOHHBIX TAOIHII.

11 KUIACC

Teopemuueckue ocHo6bl UHGOpMamuKu

Teopernyeckue NOAXOIbI K OIEHKE KoiuuecTBa UH(poOpManuu. 3aKkoH
annutuBHOCTH WHpOpmaruu. @opmyna Xapriau. MHbOpManus u BEpOSTHOCTS.
®opwmyna lllennona.

Anroputmbl ckatus gaHHbIX. Anroputv RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOopuTMBI CKaTHS TaHHBIX C TOTEPSMU. Y MEHBIIIEHUE TITyOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIE Ueun anroputmoB cxkarusit JPEG, MP3.

CkopocTh mnepegayd JaHHBIX. 3aBUCHUMOCTh BPEMEHM I€peladyu OT
WH(OPMAITMOHHOTO O00BEMA JAHHBIX M XapPaKTEPUCTUK KaHaia CBs3W. [IpudnHbI
BO3HMKHOBEHHUS OMMOOK TpuU Tmepefade JAaHHbiX. Konapl, TO3BOJSIONTNE



OoOHapyXUBaTh W MCIPABIATh OLIMOKH, BO3HHMKAIOLIME NpPU IEperadye JJaHHBIX.
Paccrosaue Xsammunra. Koauposanue ¢ noproperrem 6utoB. Koasl XamMmuHra.

Cuctembl. KOMIIOHEHTHI cuCTeMBI U UX B3auMoJeiicTBue. CucteMHbii ) PexT.
YmpasieHue kak nHGoOpMauoOHHBIN mporecc. OOpaTHas CBSI3b.

Mopnenn u monenupoBanue. Llens MoaenupoBanusi. COOTBETCTBHE MOJEIU
MOJICIIUPYEMOMY OOBEKTY WJIM MpoIlecCy, Helu MoaenupoBaHus. dopmanuzaius
NPUKIIAAHBIX 3a]1a4.

[IpencraBnenure pe3yabTaTOB MOJEIUPOBAHUS B BHUIE, YIOOHOM MJis
BOCIIPHUATHS YeIOBEKOM. | paduueckoe npeAcTaBiIeHUE JAaHHBIX (CXEMbI, TAOJIHIIHI,

rpadukmn).

I'padbr. OcHoBHBIE TIOHATHSA. Bunel rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUl] CMEXHOCTH, BECOBBIX MaTpHIl, CIIHCKOB CMEXKHOCTH. Pemenue
AITOPUTMUYECKUX 3aJa4, CBA3aHHBIX C aHaimu3oM rpadoB (HocTpoeHue
ONTUMAJIBHOTO MYTH MEXJIy BepUIMHAMU rpada, ONpeleieHUue KOJUYecTBa
Pa3IMYHBIX MyTeH MEXy BEpIIMHAMU OPUEHTUPOBAHHOT'O AllUKIMYECKOro rpada).

HepeBbs. bunapnoe nepeBo. JlepeBbs moucka. CrocoObl 00xona jaepeBa.
[IpencraBnenue apupMeTUUECKUX BHIPAXKEHHUM B BUIE JepeBa. [JuckpeTHbie Urpbl
JIBYX UTPOKOB C TIoJiHOU uH(popmarnuei. [loctpoenue nepesa nepedbopa BapuaHTOB,
OMKMCAHKUE CTPATErHH UTPHI B TAOIMUHON (opme. BBIUrpHIIIHBIE U TPOUTPHILITHBIE
MO3UIIMA. BEIUTPEITITHBIC CTPATETHH.

CpenctBa MCKYCCTBEHHOTO MHTeNIEKTa. CepBUCHI MAIIMHHOTO IEpeBOJa U
pacno3HaBaHus yCTHOM peur. KorHutuBHbIE cepBUCHL. MeHTHHKALMS U TTOUCK
N300paKeHUH, pacro3HaBaHUe JIULI. CamooOyyaromuecs CHUCTEMBI.
HCKyCCTBEHHBIN HMHTEIUIEKT B KOMIIBIOTEPHBIX HUrpax. Mcrosb3oBaHue METOI0B
HMCKYCCTBEHHOT'O HMHTEIJIEKTa B 00ydaronux cucteMax. Vcmosib3oBaHHE METOJI0B
MCKYCCTBEHHOT'O MHTEIIEKTa B poOoToTexHuke. MuTepuer Bemieit. [lepcnexkTuBbl
Pa3BUTHSI KOMITBIOTEPHBIX HHTEJUIEKTYAJIBHBIX CUCTEM. HelipOHHBIE CETH.

Anzopummsl u npozpammuposanue

dopmanuszanus NOHATHUS anroputMa. MammHa TerOpUHTa Kak yHUBEpCallbHAs
MoJienb BeruucieHuil. Tesuc Yépua—Twropunra.

OrneHka CJIOXXHOCTH BBIYHCICHUNU. Bpemsi paboThl 1 00BEM HCHOIB3yEeMOM
MaMsiTU, WX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OueHka
ACUMITOTUYECKOM CIIOKHOCTH QJITOPUTMOB. AJITOPUTMBI  TTOJIMHOMHAIBHOU
cinoxHocTH. [lepedopHbie anropuT™Mebl. [IpuMepsl pa3muyHBIX aNTOPUTMOB PEIICHUS
OJTHOU 3a7a4M, KOTOPbIE UMEIOT PA3JINYHYIO CJI0KHOCTD.

[Touck mpoCTHIX YMCEN B 3aJlaHHOM JUANa3oHE C TOMOIIBI0 aJTOpUTMA
«peteto DparocheHay.



MHoropa3psiiHbie 11efible YKciia, 3a7a4u JUIMHHON apu(METHKH.

CnoBapu  (accollMaTHBHBIE MACCHBBI, OTOOpaKEHHUS).  XO3II-TAOIHIIBI.
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33JaHHOTO TEKCTA.

Crexku. AHaiM3 MPaBUIBHOCTH CKOOOYHOTO BBIpaKEHUS. Bpluncienue
apu(pMeTHYECKOro BBIpAKEHUS, 3aITMCAHHOTO B MOCTPHUKCHON hopme.

O‘ICpCI{I/I. Hcnonbp3oBaHue oucpcan i1 BpECMCHHOI'O XPAaHCHUA JaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHUHMMAJIBHOTO OCTOBHOIO JiepeBa
B3BEIIICHHOTO CBS3HOTO HeEopueHTHpoBaHHOTO Tpada. KommdecTBo pasmuyHBIX
MyTeH MEXIy BEpIIMHAMH OPHEHTHPOBAHHOTO AlUKJIMYECKOro rpada. AJTOPUTM
JleKCTpHI.

JlepeBps. Peanuzanus gepesa ¢ MOMOIIBIO CCBIJIOYHBIX CTPYKTYp. /IBonuHbBIE
(Ounapubie) aepeBbs. [locTpoeHue paepeBa UIsl 3aJaHHOTO apU(PMETUYECKOTO
BbIpakeHUsI. PekypcuBHbBIE anroputMbsl 00xoja AepeBa. Mcrnonb3oBaHue CTeKka U
oyepenu A 00Xoza AepeBa.

JIlnHamMu4eckoe IPOrpaMMHMpPOBaHME KAK METOJ pEIIeHWs 3aJad ¢
COXpPaHEHUEM MPOMEKYTOUYHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMBIE C IOMOIIBIO
JUHAMUYECKOTO MPOTPaMMUPOBAHMS: BBIUUCIEHUE PEKYPCUBHBIX (PYHKIUH,
IIOACYET KOJIMYECTBA BAPUAHTOB, 3a1a4U OIITUMU3ALUU.

[Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMUpPOBaHUU. OOBEKTHI U
kjaccel. CBoicTBa U MeTOlbl 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBINA aHAINU3.
Pa3paboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPMEHTUPOBAHHOIO IOAXOJA.
WNukancynsuus, HacaeA0BaHue, MOIUMOp(dU3M.

Cpenbl ObicTpoil pa3paboTku mnporpamm. IlpoexktupoBanue wuHTEpdeiica
noJib30BaTelsl. Mcnonb30BaHUE TOTOBBIX YIIPABISEMBIX 3JIEMEHTOB JUIsl HOCTPOEHUS
uHTepdeiica.

O630p  s3BIKOB  mporpamMmmupoBanusa.  [loHstue o  mapaaurmax
IPOrPaMMHUPOBAHUSL.

Hnpopmayuonnvie mexnonozuu

OTamnsl KOMIIBIOTCPHO-MATCMATHYCCKOI'O MOACIUPOBAHUA: ITIOCTAaHOBKA
3aJga4du, pa3pa60TI<a MOACIIN, TCCTUPOBAHUC MOACIIN, KOMHBIOTeprII;'I
9KCIICPUMCHT, aHAJIU3 PE3YJIbTATOB MOACIMPOBAHHUS.

JluckpeTuzanusi Mpyd MaTEMaTHUUYECKOM MOJICTUPOBAHUU HEMPEPHIBHBIX
npoiieccoB. MoenupoBanue IBMKeHUs. MoaenrpoBaHue OMOJTOTUUECKUX CUCTEM.
MaremMaTtrudyeckue MOJIEIM B SKOHOMHKE. BBIYMCIUTENbHBIE SKCIEPUMEHTHI C
MOJCIISIMH.



OOpaboTka pe3yabTaTOB 3KCIEpUMEHTa. MeToJ] HauMEHBIIUX KBaJpaToB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccranoBieHue 3aBUCUMOCTEN 0 pe3ybTaTaM dKCIIEpUMEHTA.

Bepoarnoctasle  moxenun.  Metonsl Monte-Kapno.  Mmurtanmnonnoe
MoienrpoBanue. CUCTEMBI MaCCOBOTO OOCITY )KMUBaHMSL.

Tabnuunabie (pensiuoHHbIe) 0a3pl JaHHBIX. Tabimuiia — mpeaAcTaBiICHUE
cBeleHHnii 00 OMHOTMHHBIX 00BekTax. Iloie, 3amuch. Kimrou Tabmunel. Padora c
roToBOM 0a30il NaHHBIX. 3amnojHeHuWe O0a3bl JNaHHbIX. [louCk, copTHpoOBKa U
bunbTpanys JaHHBIX. 3apoChkl Ha BBIOOPKY JaHHBIX. 3allpOChl C MapaMeTpamu.
Brrancnsiemsie nosist B 3ampocax.

MHorotabnuuHbie 0a3bl JaHHBIX. THIBI CBsA3EH MexXay Tabnumamu. BaHenmHui
kito4. [lenocTHOCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

Nuteprer-ipuiioxkenus. [loHaTHE O CEpBEPHON U KIIMEHTCKOM 4acTAX CauTa.
TexHOMorusl «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML wu xackamubix tabmun ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHUIIE.

Pa3menienue BeO-caiiToB. Ycimyra XxocTuHra. 3arpyska ¢aiioB Ha CailT.

BBoa u300pakeHui ¢ MCHOJB30BAaHUEM pa3IMYHBIX HU(POBBIX YCTPOICTB
(udpoBbIX (PoToanmapatoB U MHKPOCKOIIOB, BUIEOKAMEp, CKAaHEPOB U JPYTUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. McnpaBienue
nepcnektuBbl. ['mcrorpamma. Koppekuwss  ypoBHEW, KOppeKuus  LBETa.
OOeciBeunBaHue MBETHBIX H300pakeHuil. Perymb. Pabora ¢ oOnacTsamu.
OUIBTPHL.

MHuorocnoiinele u3o0paxeHus. TekcToBble cinou. Macka ciosi. Kanambl.
Coxpanenue BblfienieHHONW obnactu. [lonroroBka winmrocTpanuii Ajis BeO-caiiToB.
AHHUMHPOBaHHBIE NU300paKEHUS.

Bektopnas rpaduka. Ilpumutusel. HM3mMeHeHHe moOpsiaKa DIIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusble. @opmaThl BEKTOPHBIX
pucyHkoB. VMcnonb3oBanue KOHTYpOB. BekTopuzaiusi pacTpoBBIX H300paKEHUH.

[IpyHLIMIBI TOCTPOEHUS U PENAKTUPOBAHUS TPEXMEPHBIX Moeiel. CeTOUHbIE
Mojzend. Marepuanel. MogenupoBaHue HMCTOYHUMKOB OCBelieHus. Kamepsl.
AnutuBHble TexHonoruu (3D-npunteps). [loHsTHE 0 BUPTYaIbHON peaqbHOCTH U
JTIOTIOJIHEHHOMN PEAIbHOCTH.

IHIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
WH®OPMATHUKE (YT JIYBJIEHHBIN YPOBEHD) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pEe3yJbTaThl  OTPAXAOT TOTOBHOCTH M  CIIOCOOHOCTH
o0y4arommxcs pPYyKOBOJCTBOBATHCS CPOPMHUPOBAHHOM BHYTPEHHEU MO3UIUEH
JUYHOCTH, CHUCTEMOW LIEHHOCTHBIX OpHUEHTAlMH, IO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAAUIMOHHBIM LEHHOCTAM POCCUUCKOTO
o0I1ecTBa, pacCIIMPEHUE KUZHEHHOTO OMbITa W ONBITA JEATEIBHOCTU B IPOLECCE
pealM3allid  CPEICTBaMU  y4yeOHOTO TpeaMeTa OCHOBHBIX  HANpaBJICHHN
BOCIIUTATENBHOM JESTENBHOCTH.

B pesynbraTte wu3ydeHus WHGOPMATUKH Ha YpPOBHE CpPEIHErO OOIIero
oOpasoBanus y oOyuatomierocs OyayT chopMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE
pe3yJIbTaThI:

1) eparxcoanckozo eocnumanus:

® OCO3HAaHWE CBOMX KOHCTUTYLIMOHHBIX IpaB U OO0S3aHHOCTEH, yBa)KEHHE
3aKOHA U IIPaBONOPSAIKA, coburoieHne OCHOBOITOJIATAOIIHNX HOPM
MH(OPMAIMOHHOIO MPaBa U MH(HOPMATMOHHOW O€3011aCHOCTH;

® TOTOBHOCTh NPOTHUBOCTOSITH MJEOJOTUM SKCTPEMHU3MA, HAIMOHAIM3MA,
KCeHO(pOOUM, AUCKPUMHUHALMK [0 COLMAIBHBIM, PEJIUTHO3HBIM, PACOBBIM,
HallMOHAJIBHBIM ITPU3HAKaM B BUPTYAJIbHOM IIPOCTPAHCTBE;

2) nampuomuueckozo 60CRUMAHUA:

¢ [CHHOCTHOC OTHOHNICHHC K HCTOPHYCCKOMY HACICIUIO, JOCTHKCHUAM
Poccun B HAYKC, HCKYCCTBC, TCXHOJIOI'MAX, IIOHUMAHHUC 3HAYCHUA I/IH(i)OpMaTI/IKI/I
KaK HaAYKHM B )XM3HH COBPCMCHHOI'O O6H_I€CTB3;

3) 0yX06HO-HPABCMBEHHO20 60CRUMAHUA:

¢ c(hOopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MMOBEICHUS;

® CIIOCOOHOCThH OLICHMBATh CUTYallUIO U NMPUHUMATh OCO3HAHHbBIE PEIICHHUS,
OPUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B
cetu UHTEpHET;

4) acmemuueckKkozo eocnumarnus.

® JCTETHMYECKOE OTHOLICHHWE K MHpPY, BKIIOYAs OCTETHUKY HAy4YHOTO U
TEXHUYECKOT0 TBOPYECTBA;

® CIOCOOHOCTh BOCHPHUHHMMATH PA3IUYHbIE BHUIBI MCKYCCTBAa, B TOM YHCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIIMOHHBIX TEXHOJIOTUH;

5) ¢pusuueckozo éocnumanusn:

e copMHPOBAHHOCTH  3JIOPOBOTO W  Oe3omacHoro obpaza  KU3HH,
OTBETCTBEHHOTO OTHOIIIECHHUS K CBOEMY 3JI0POBBIO, B TOM YHCJIC 33 CUET COOTFOACHUS



TpeOoBaHUI  Oe30MacHOM  JKCIUlyaTalldd  CPEACTB  MHGOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) mpyodoeozo eocnumanus:

® TOTOBHOCTHh K AQKTHUBHOM AESITCILHOCTH TEXHOJIOTHMYECKOM M COIIHMAILHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TJIAHUPOBATh U CAMOCTOSTEIHLHO
BBITIOJIHATH TAKYIO JI€SITEIbHOCTD;

e uHTEpec K cdepam mnpodeccuoHaIbHON ACATETLHOCTH, CBSI3aHHBIM C
nHpOpMaTHKON, IpPOrpaMMHpPOBAaHHUEM W HWH(POPMAITMOHHBIMU TEXHOJIOTHSIMH,
OCHOBAaHHBIMUA Ha JOCTIKCHUAX HAyKW WH(OOPMATUKA U HAYIHO-TEXHUICCKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuu U
pea30BBIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

® FOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHMI0O U caMOOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HU;

7) JIKOoJ102u4ecCcKo20 eocnumarnusn.

® OCO3HaHME TIJI00ATLHOIO XapaKTCpa IKOJIOTIHYCCKHUX HpO6JI€M u HYTeﬁ 50,4
pemcHudg, B TOM 4YHCIC C y‘léTOM BO3MOKHOCTEH HH(l)OpMaIII/IOHHO-
KOMMYHHKAalIHMOHHBIX TCXHOHOFHﬁ;

8) UCHHOCMU HAYYHO20 NO3HAHUA:

¢ c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKH, JIOCTH)KEHHSIM HAyYHO-TEXHMYECKOrO Iporpecca u
OOIIECTBEHHOMN NMPAKTHKH, 32 CYET IOHUMAaHUs POJIM MH(OPMALIMOHHBIX PECYpPCOB,
MH(OPMAIMOHHBIX TPOIECCOB U HWH(GOPMAIIMOHHBIX TEXHOJOTHA B YCIOBHUAX
unppoBoil TpaHchopmauu MHOTHUX chep )KU3HU COBPEMEHHOTO OOIIECTBA;

® OCO3HaHUE LIECHHOCTU HAy4YHOH JEATEeIbHOCTH, TOTOBHOCTh OCYILECTBIIATh
MPOEKTHYIO M HCCIIEIOBATENbCKYIO AESATENbHOCTh MHANBUIYAIbHO U B TPYyIIIIE.

B npouecce 10CTU EHUS TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBI 10
nH(pOpMaTHKE y OOYYAIOIINXCS COBEPIICHCTBYETCS dMOIMOHATBHBIM MHTEIICKT,
Mpeanojarammii copMUPOBAHHOCTD:

® CaMOpEryJIMpOBaHUs, BKIIFOYAIOIIEI0 CAMOKOHTPOJb, YMEHUE IIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHME, CIOCOOHOCTh aJanTUPOBAThCS K
HIMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

® BHYTPEHHEH MOTHUBALMU, BKIIIOYAKOMICH CTPEMJIEHHE K JOCTHMIKEHUIO
LEIN M yClexy, ONTHMHU3M, NWHUIMATUBHOCTb, YMEHUE IEHCTBOBATh, UCXOAS W3
CBOMX BO3MOKHOCTEH;

® HMIMATHUU, BKIIOYAIOLIEH  CIIOCOOHOCTh  TMOHMMATh  3MOILMOHAIBHOE
COCTOSIHME [JpYruX, YYUTBIBATH €ro IIPU OCYILECTBICHUUM KOMMYHUKAIUH,
CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;



® COIMAIBHBIX  HABBIKOB, BKIIOYAIONIUX  CIOCOOHOCTh  BBICTPAWBaTh
OTHOIIICHUSI C JAPYTUMHU JIIOJBMH, 3a00TUTHCS, MPOSIBIATh MHTEPEC W pa3pemiaTh
KOH(JIUKTHI.

METAINPEAMETHBIE PE3YJIBTATBI

B pesynbrare wu3ydeHWss WHPOPMATHKH Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanusi 'y oOydamomerocs OyayT CcQOPMUPOBAHbI MeETaNpeAMETHbIC
pe3yNbTaThl, OTPAKEHHBIC B YHHUBEPCAIBHBIX y4EOHBIX NEHCTBUSIX, a UMEHHO —
TIO3HABATEIbHbIC YHHBEPCAJIbHBIC Y4eOHBIC JCHCTBHS, KOMMYHHKATUBHBIC
YHHUBEpCAIIbHBbIC y4YeOHBIC NEHCTBHS, PETYJSTHBHBIC YHUBEpCAJIbHBIC Yy4eOHBIC
JCWCTBHSI, COBMECTHASI ICSITEITBHOCTb.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS
1) 6azoevie nozuueckue oelicmeus:

® CaMOCTOSITCIBHO  (opMyIHpoBaTh W  aKTyallM3MPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

® YCTaHABJIMBATH CYMICCTBCHHBIM MPHU3HAK WJIW OCHOBAHWSI JIJISI CPaBHEHUS,
KJ1accupuKauu u 0000IIeHHUS;

® ONpENEATh IETU JEATCTLHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JOCTYOKCHUSI,

® BBISBIIATH 3aKOHOMEPHOCTHM U TIPOTHUBOPEUHS B PacCMaTPUBAEMBIX
SIBJICHUSIX

e pa3pabaThIBaTh IUIAH PEIICHHS MPOOJIEMBI C YIETOM aHAIM3a UMEIOITUXCS
MaTepHaTbHBIX M HEMAaTePHUATbHBIX PECYPCOB;

® BHOCHUTH KOPPEKTHUBBI B JCATCIBHOCTH, OIICHUBATH COOTBETCTBHE
PE3YNBTATOB LEJISIM, OIICHUBATh PUCKHU MTOCIICICTBUNA IEATSILHOCTH,

® KOOPIMHHUPOBATH M BBIMOJHATH pabOTy B YCIOBHSIX PEabHOTO,
BUPTYaJIbHOTO W KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

® pa3BHUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a3zoeble uccineoosamesibCKue 0eUCmeus:

® BJIAJICTh HaBBIKaMU y4e0HO-UCCIIeI0BATEILCKON u MIPOECKTHOMN
JeSATeIIbHOCTH, HAaBBIKAMH Pa3peIieHus Ipo0IeM, CIIOCOOHOCTHIO U TOTOBHOCTHIO K
CaMOCTOSITEIbBHOMY MOUCKY METOJOB PELICHUS MTPAKTUUECKUX 3a7a4, TPUMEHEHUIO
PAa3JIUYHBIX METOJIOB ITO3HAHUS;

® OCYILIECTBIATh PA3JIUYHBIE BHUJIBI JECSATEIBHOCTH MO MOJYYEHHUIO HOBOTO
3HAHUS, €r0 HMHTEPIPETANH, MPEeOOPA30BAHUIO M IPUMCHEHHUIO B Pa3IMYHBIX
y4eOHBIX CHUTYaIlMiX, B TOM YHCJIE TMPU CO3JAHUU YUEOHBIX M COIUATBHBIX
MIPOEKTOB;



¢ (opMUPOBATH HAYUHBIN THUI MBILIUICHUS, BIAJETh HAYYHONU TEPMHUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

e CTaBUTh U (HOPMYyIUPOBATH COOCTBEHHBIC 3a7aud B 0Opa3oBaTEIbHON
NEATEIbHOCTH U KU3HECHHBIX CUTYaLHsIX;

® BBIIBJIATH NPUYUHHO-CIICACTBEHHBIE CBA3M W AKTyaJIM3HpPOBATH 3aj]ady,
BBIJIBUTaTh TUNIOTE3Y €€ PELICHUS, HAXOAUTh apIyMEHTHI JUIs I0KA3aTEIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPhl U KPUTEPUU PEILICHHUS;

® AHAJIM3MPOBATh IIOJYYEHHBIE B XOJE€ pEUICHUS 3aJadd pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSX;

® 1aBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

® OCYIIECTBIIATH Li€JICHANPABICHHBIN MMOUCK MEPEHOCA CPEJCTB U CIOCOO0B
JEHCTBUS B IPOPECCUOHANBHYIO CPENLY;

® yMETh MEPEHOCHUTH 3HAHUS B MO3HABATEJIBbHYIO U MPAKTHUECKYIO 00JIacTU
KU3HEICATEIBHOCTH;

® yMETb MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

® BBIJBUTaTh HOBBIE UJIEHU, NTPEJIaraTb OPUTHHAIBHBIE MOJXO0bl U PEUICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PEILICHUS.

3) paboma c unghopmayueii:

® BJIAJICTh HABBIKAMH TOJTYICHHS HH(OPMAITUH U3 HICTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSATENILHO  OCYIIECTBJIATh  IOWCK,  aHaju3, CHUCTEMaTH3aluil |
WHTEpHIpEeTanio HHGOPMAIIMH PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS;

® CO3/aBaTh TEKCTHl B pa3IUYHBIX (QopMarax ¢ Yy4E€TOM Ha3HAYCHUS
uHQopMaIMu W IIEJIEBOM  ayJAWTOPUH, BBIOMpass ONTHUMAIbHYIO (QopMy
MIPE/ICTABIICHUS W BU3yaJIU3allUH;

® OIICHUBAThH JOCTOBEPHOCTb, JETUTUMHOCTh MH(GOPMAIINH, €€ COOTBETCTBHE
MPABOBBIM M MOPAJIBHO-3THYECKUM HOPMaM;

® UCIIOJIB30BAaTh CPEACTBA HWH(POPMAIMOHHBIX W KOMMYHHUKAIITMOHHBIX
TEXHOJIOTUI B PEIIEHWH KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OPraHU3alMOHHBIX
3a/lady  C COOMIOJICHUEM TpeOOBaHUWM JPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTUCHBI, pPECypcocOepeKeHHs, TPABOBBIX U OTUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 0€30MaCHOCTH;

e BIAJCTh HaBBIKAMH  pAacloO3HABaHWS W  3alUTHl  HWH(pOpMAaIUH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEPCAJIbHbIE YueOHbIEe 1eiCTBUSA
1) obwenue:

® OCYHICCTBIIATH KOMMYHHUKAIIMK BO BCCX C(l)ean KHN3HU,



® pacro3HaBaTh HEBEpOAJIbHBIE CpPEJICTBA OOIIEHHUS, MOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IUKTHBIX CUTYyaluil |
CMSITYaTh KOH(JIUKTHI;

® BIAJETh pA3IMYHBIMM  CcllocoO0aMM  OOIIEHUS U  B3aUMOJCHCTBUS,
apryMEHTUPOBAHHO BECTU JTUAJIOT, YMETh CMSTr4aTh KOH(MIUKTHBIE CUTYAIINH;

® pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coemecmnan oeamenvbHOCMb:

® [IOHMMATh U HCIIOJIB30BATh IIPEUMYIIECTBA KOMAHAHOW ¥ MHIWBUIYaIbHOU
paboTHI;

e BbIOMpaTh TEMAaTUKy M METO/bl COBMECTHBIX AECUCTBUN C YYETOM OOLIMX
UHTEPECOB U BO3MOXKHOCTEN KaKJI0I0 YJIeHA KOJIJICKTUBA;

® [IPUHUMATh IEJIH COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA II0 MX JOCTMIKEHUIO: COCTAaBIATH IUIAH JEUCTBUU,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

® OLICHMBATh KA4E€CTBO CBOETO BKJIaJa M KaXJOr0 YYAaCTHMKA KOMAaHIbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

e IpeJjaraTb HOBBIE IPOEKTHI, OLECHHUBATh HJECH C NO3WLHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

® OCYLIECTBISATH ITO3UTHBHOE CTPATETUYECKOE ITOBEICHHE B Pa3JIMYHBIX
CUTYaLMSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHbIe YHUBEpCAJIbHbIE YUeOHbIE A€eiiCTBHS
1) camoopzanuzayusn:

® CaMOCTOSATENIBHO OCYLIECTBIIATH [I0O3HABATEIBHYIO AEATEIBHOCTD, BBISBIATD
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

® CaMOCTOSITEIBHO COCTaBJIATh IUIaH pEIIeHUs MNpoOJeMbl € Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

® J1aBaTh OLICHKY HOBBIM CHUTYallUSIM;

® pacCHIMPATH PaMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMUHBIX MPEANOUYTESHUN;

e Jenarb ~ OCO3HAHHBIM  BBIOOpP,  apryMeHTUpOBaThb  €ro,  OpaTh
OTBETCTBEHHOCTh 3a PEILICHHUE;

® OIICHUBATh MPUOOPETEHHBIN OIBIT;

e crocoOcTBOBaTh (OPMUPOBAHUIO U TPOSBICHHUIO IIMPOKOW JIPYIULIMU B
pa3HbIX 00JIACTAX 3HAHWUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHB.



2) camokonmponw:

® J1aBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B IEATEIIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LEISAM;

® BJa/JeTh HABbIKAMU [O3HABATEIBHON pedrekcud Kak OCO3HaHUs
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI PEQUIEKCUM JJI OLEHKH CHUTyallluH, BbIOOpa
BEPHOI'O PELICHHS;

® OLICHMBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUSA 110 UX CHUKECHUIO;

® [PUHMMAaTh MOTHMBBI M apryMEHTHl JPYyTHX NPHU aHAIU3E PE3YyJbTAaTOB
NEATEIIBHOCTH.

3) npunamus ceoa u opy2ux:

® IIPUHUMATH CeOsl, MOHUMAsi CBOM HEJOCTAaTKU U JOCTOMHCTBA;

® [PUHMMAaTh MOTHBBI M apryMEHTHl JPYTHX NPHU aHAIU3E PE3YJIbTAaTOB
NEATEIbHOCTH;

® [IpU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OUINOKY;

® pa3BHUBaTh CHOCOOHOCTH MOHUMATh MHUP C O3ULIUU APYTOro YeIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

B mnponecce u3ydenuss Kypca HHPOpMATUKH YriyOnéHHoro ypoBHsS B 10
KJ1acce 00yJaromuMucs Oy IyT JOCTUTHYTHI CIEAYIOUINE PEAMETHbIE Pe3yJIbTaThl:

e BIAJICHUEC TPEICTABICHUAMH O POJU WH(POPMAIMM W CBSA3aHHBIX C HEH
MPOIIECCOB B TIPUPOJE, TEXHUKE W OOIIECTBE, MOHIATHAMHU «HH(POpMAIHY,
«MH(POPMALIUOHHBIH MPOIIECCH, KCUCTEMAY, KKOMIIOHEHTBI CUCTEMbD», «CHCTEMHBIN
b dexT», «mHbOPMAIIMOHHAS CUCTEMAaY, CHCTEMa YIIPaBICHUSY;

® BIAJCHUE METOJIaMHU IOWCKa HH(poOpManuu B ceTu VIHTepHeT, ymeHue
KPUTUYECKU OIIEHUBATh MH(OpMAIUIO, TOIYyYSHHYIO U3 ceTu HTepHeT;

® yMEHHE XapaKTepu3oBaTh OOJBIINE JaHHBIC, TPUBOAUTH IPUMEPHI
WCTOYHUKOB HMX TIOJYYCHUS ¥  HAMNpaBJICHUS HUCIOIB30BAaHUSA, yMEHHUE
KJacCHU(PUIMPOBAaTh OCHOBHBIE 3aJaud aHAJW3a JaHHBIX (MPOTHO3MPOBAHUE,
KIaccudukanus, KJIacTepHU3aIlus, aHamn3 OTKJIOHEHUH), MMOHUMATh
MIOCJICIOBATEILHOCTD PEIICHUS 3374 aHaIn3a JaHHBIX: COOp MEPBUYHBIX JTaHHBIX,
OYMCTKA W OIICHKAa KauyeCcTBa IaHHBIX, BBIOOP W/WIIM TIOCTPOCHUE MOJICIH,
npeo0pa3oBaHue JaHHBIX, BU3YaIU3allHsl TaHHBIX, HHTEPIPETAIHS Pe3yIbTaTOB;

® [TOHUMAHWE OCHOBHBIX MPHUHITUIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHHMS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITHIOTEPOB, TCHACHIIMA Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;



® BJaJICHWE HaBbIKaMU PabOThl C OMEPALMOHHBIMU CUCTEMaMH, OCHOBHBIMU
BUJIaMU ITPOTPAMMHOT0 0OeCiedeHus AJI PEIIeHHs] Y4eOHBIX 3a]1a4 110 BEIOpaHHOMN
creruaIn3aluu;

® HajJu4Me TPEJICTABICHUA O KOMIBIOTEPHBIX CETAX U HX pOJU B
COBPEMEHHOM MHpE, 0 0a30BbIX MPHUHIMIAX OPraHU3alUU U (PYHKIIMOHUPOBAHMS
KOMITBIOTEPHBIX CETEH, 00 OOIMMX MPHUHITMIAX Pa3padOTKU M (PYHKITHOHUPOBAHHUS
WHTEPHET-TIPUII0KEHU;

® [OHUMaHUE YIrpo3 HHPOPMAIMOHHON OE30MaCHOCTH, MCIOJb30BaHUE
METO/JIOB M CPEACTB MPOTUBOJEUCTBHS ATUM yrpo3am, COOJIOJICHHE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MTEPCOHAIBHBIX
JAHHBIX, COOJIIOIEHNE TPEOOBAaHUIN TEXHUKU O€30IMaCHOCTU U TUTHEHBI IPU padoTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIIOHEHTaMH ITU(POBOTO OKPY>KEHHUS, TOHUMaHHE
IIPaBOBBIX OCHOB HUCIIOIb30BaHMS KOMITBIOTEPHBIX IPOrpPaMM, 0a3 JaHHBIX U pabOThI
B cetu MHTEpHET;

® [OHMMAaHUE OCHOBHBIX MPUHIIUIIOB JUCKPETU3ALMKU PA3JIUYHBIX BUJIOB
uHopMaIuU, YyMEHHUE ONpeNesiTh HMHPOPMAIUOHHBIM O0BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aIuH,
YMEHUE ONPEAEIATh CPEAHIO CKOPOCTh NMEePEJadyr JaHHBIX, OLIECHUBATh H3MEHEHUE
BPEMEHHU TMepefayr TpH HU3MEHEHHH WHGOPMAIMOHHOTO O0BbEMA [aHHBIX H
XapaKTEPUCTHUK KaHaJla CBA3H;

® yMEHHE UCIOJIb30BaTh IPU PEIICHUHU 33/1a4 CBOMCTBA NO3ULIMOHHOM 3al1CH
YHUCel, AITOPUTMA MMOCTPOCHHUS 3aMUCH YKCTIA B MIO3UIIMOHHON CUCTEME CUUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAIlel 3aluch
3TOr0 YMUCJIA B TO3UIIMOHHON CUCTEME CUNUCIIEHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHHUE
BBINIOJIHATh apU(PMETHUECKHUE ONEepallii B TO3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

® yMEHHE BBINOJHATH MPEOoOpPa30BaHUs JOTUYECKUX BBIPAKEHUN, UCTIOJIB3YS
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHONW W KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
WUCTUHHOCTH, HWCCJIEN0BAaTh O0JIACTh MCTUHHOCTHU BBICKA3bIBAHUS, COICPKAIIETO
NepeMEHHBIE, PEIIATh HECI0KHbBIE JJOTUYECKUE YPABHEHUS U CUCTEMbI YPaBHEHUIA;

® [OHMMaHUE OAa30BBIX AJITOPUTMOB OOPAOOTKM YHCIOBOW W TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHOW CHUCTEME CUMCICHUS, HAXOXKICHUE
BCEX IMPOCTHIX YHCET B 3aJIaHHOM JIMalla30He, 00pab0TKa MHOTOPA3PSTHBIX METBIX
YHCeJl, AHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTHX), AITOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNsATh CI0KHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMUpOBaHHE D3JIEMEHTOB MacCHMBa, COPTHpPOBKAa MaccHuBa, IepeOOpHbIe
aJITOPUTMBI, IBOUYHBIA TOUCK) U MPUBOAUTH MPUMEPHI HECKOJBKUX aJITOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIEHUS OJHOU 3a/1a4u;

® BJIAJICHUE YHUBEPCAIbHBIM SI3bIKOM MPOrPAMMHUPOBAHHUS BHICOKOTO YPOBHS
(Python, Java, C++, C#), mpencraBieHusMd O O0a30BBIX THUIAX [AHHBIX H
CTPYKTypax JaHHBbIX, YMEHHUE MCIOJb30BaTh OCHOBHBIE  YIPaBJISIOLINE
KOHCTPYKIIMM, YMEHHUE OCYILIECTBISATh AaHAINW3 NPEAJIOKEHHOW MPOTrpaMMBbI:



OIpPEAEIIATh PE3YJAbTaThl padOThI MPOrpaMMBbl MPHU 3aJaHHBIX UCXOJHBIX JaHHbBIX,
ONPENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO NOJIyYEHHE YKa3aHHBIX
PE3yJIbTAaTOB, BBIABIATH JaHHBIE, KOTOPbIE MOTYT IPUBECTH K OIIMOKE B padboTe
porpaMMel, (GOPMYITHPOBATH MPEATOKEHHUS M0 YIYUIIEHUIO TPOrPaMMHOTO KOJIa;

® YMEHHME CO3[aBaTb CTPYKTYPUPOBAaHHBIE TEKCTOBBIE JIOKYMEHTBI H
JEMOHCTPAlMOHHBIE MAaTEPUAJIbl C UCIIOJIb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U 00JIaYHBIX CEPBUCOB;

® YMEHUE HUCIIOIb30BATh JIEKTPOHHBIE TAOJMLbI JUIs aHAIN3a, IPEACTABICHUS
U 00pabOTKH JaHHBIX (BKIIOYAs BHIYMCICHUE CYMMBI, CPEAHETO apU(PMETHUECKOTO,
HauOONbIIET0O W HAUMEHBILIETO 3HAYEHUN, pEUIeHHE YypaBHEHUM, BBIOOP
ONTUMAJIBHOTO  pEIIEHUs, NOoA00p JIMHUM  TPEHJAa, peleHue  3aaad
IPOTHO3UPOBAHMUS).

B mnponecce u3ydenuss Kypca HHQOPMATUKH YIiIyOJI€HHOTO ypoBHS B 11
KJ1acce 00yJaromumMucs Oy IyT JOCTUTHYTHI CIEAYIOUIUE IPEAMETHbIE PE3yJIbTaThl:

® YMEHHE CTPOUTh HEPABHOMEPHBIE KObI, MOIMYCKAIOIIUE OJIHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIECHUN (MpePUKCHBIE KOJbI), HCIO0JIb30BaTh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIATH OIMIMOKHU MpHU Mepeaaye
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAUMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHUSI MPU HU3BECTHOM YACTOTE€ CUMBOJIOB, MOSICHATH MPUHIIUIBI
paboThI MPOCTHIX AJTOPUTMOB CHKATHSI IAHHBIX;

® yMEHHE periaTh aITOPUTMUYECKUE 3a/1auH, CBSI3aHHBIE ¢ aHAIM30M rpados
(371241 TOCTPOEHUSI ONITUMAJIBHOTO TTyTH MEXKy BepITiHaMu rpada, ornpeeieHus
KOJIMYECTBA PA3JIUYHBIX MyTE€d MEXKIYy BEpPUIMHAMU OPUEHTUPOBAHHOTO
alMKJIMYECKOTo rpada), yMeHHEe UCII0JIb30BATh JIEPEBbs MPU aHAIN3€E U MOCTPOCHUHU
KOJIOB W JUISI TIPEJICTABICHUSI apu(PMETHUECKUX BBIPAKECHUHN, TIPU PEIICHUU 3a]1a4y
MOUCKAa U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3padaThiBaTh 1 0OOCHOBBIBATH BHIMTPHIINIHYIO CTPATETHUIO UTPHI;

e yMEHHE pa3pabaThiBaTh U PEATU30BLIBATH B BUJIE MpPOrpamMM 0a30BbIC
QJITOPUTMBI, YMEHUE MCMOJIb30BaTh B MpOrpaMMax JaHHBIC Pa3IUYHBIX TUIIOB C
y4€TOM OrpaHUYEHUN Ha JWAaNa3oH UX BO3MOKHBIX 3HAYEHUW, MPUMEHATH MpU
pelIeHnH 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBApPH, CTEKU, OYEPEaU, AEPEBbS),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapPTHBIE U COOCTBEHHBIE MOMPOTPAMMEBI [ 00paOOTKH YHCIIOBBIX IAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh TIpU pa3pabOTKe MporpamMm OHOIMOTEKH
MOANPOTPaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTATBHBIX
CPEJCTB Cpefibl pa3paboTKH, YMEHUE UCTIOIB30BaTh CPEJICTBA OTIAIKHU IPOrpaMM B
cpezie NporpaMMUPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

® yMEHHE CO3/1aBaTh BEO-CTPAHULIbI;

® BJIaJICHUE OCHOBHBIMU CBEACHUSMH O 0a3ax JJaHHBIX, HUX CTPYKTYpE,
CpeACTBax co37aHusi U pabOThl C HUMH, YMEHHE HCIOJIb30BaTh TaOJIMYHbBIC
(pensaiuroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCHl B 0a3axX JAaHHBIX, BBIMOJHSIThH



COPTHUPOBKY M TIOWICK 3amuceid B 0a3e JaHHBIX, HANIOMHATH pa3paboTaHHyI 0a3y
JTAHHBIX ) U CIIPABOYHBIC CHCTEMBI;

® YMEHHE WHCIOJNb30BaTh KOMIIBIOTEPHO-MATEMAaTUUECKUE MOJCIN IS
aHanm3a OOBEKTOB U TPOIECCOB: (HOPMYIHPOBATh I1€db MOJACTUPOBAHUS,
BHITIOJHATh aHAIM3 PE3yJbTaTOB, TIONYYEHHBIX B XOJE MOJCTUPOBAHUS,
OLICHUBATh COOTBETCTBUE MOJIEIH MOACTUPYEMOMY OOBEKTY WU TpOIECCY,
MPEJICTaBIISITh PE3YJIbTAThl MOACITUPOBAHNS B HATJISTHOM BU/IC;

® YMEHHE OpraHM30BBIBATH JIMYHOE WH(GOPMAIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3UYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, MHQPPOBBIX
00pa30BaTENbHBIX CEPBUCOB,;

® TIOHMMaHHE OCHOBHBIX MPUHIIUIIOB pa0OThI, BOBMOXHOCTEH M OTrpaHUYCHUS
NPUMEHEHHUsI TEXHOJOTHH MCKYCCTBEHHOTO HMHTEJIEKTa B PAa3NWYHBIX O0JACTAX,
HaJIMYMe TPEJCTaBICHU O Kpyre peliaeMblX 3aJad MAallMHHOTO OOYYEeHHUs
(pacmo3HaBaHusl, KIacCU(PUKAIMH ¥ TPOTHO3UPOBAHUS) HAIWYKE MPEACTABICHUIN
00  WCHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTMA B  Pa3iHYHBIX
npodeccruoHanbHbIX chepax.



TEMATHYECKOE IIVTAHUPOBAHUE
10 KITACC

00pabOTKH JTaHHBIX

Ne | HammenoBanue pasnenoB u TeM nporpammsel  |KonuyecTs DNEeKTPOHHbBIE
n/m 0 4acoB (undpoBsie)
o0OpasoBartenbHbIE
Beero pecypchl
Paznen 1. Hudposasi rpaMOTHOCTH
1.1 (KommbioTep - yHHBEpCaIbHOE YCTPOUCTBO 1 https://lesson.edu.ru/905

/10?class=10

1.2 |[IporpammHOe oOecrieueHue 1 https://lesson.edu.ru/905
/10?class=10

1.3 |KommbroTepHbIe ceTn 1 https://lesson.edu.ru/905
/10?class=10

1.4 (MudopmammonHas 6€301acHOCTb 2 https://lesson.edu.ru/905
/10?class=10

Hroro no pasaeny 5 https://lesson.edu.ru/905
/10?class=10

Pa3znesn 2. TeopeTndeckne 0OCHOBBI HH(POPMATHKH

2.1 |[IpencraBneHune HHPOPMAIIUN B KOMITHIOTEPE 12 https://lesson.edu.ru/905
/10?class=10

2.2 |OCHOBBI aNreOphI JOTHKH 14 https://lesson.edu.ru/905
/10?class=10

2.3 |KommbroTepHas apudmernka 7 https://lesson.edu.ru/905
/10?class=10

Hroro no pasaeny 33 https://lesson.edu.ru/905
/10?class=10

Pa3znes 3. AiropuT™Mbl 4 NIPOrpaMMHUPOBAHME

3.1 |BBenmenue B mporpaMMHpPOBAaHUE 16 https://lesson.edu.ru/905
/10?class=10

3.2 |BcmomorarenbHbIe alropuTMbl 8 https://lesson.edu.ru/905
/10?class=10

3.3 |YuciieHHbIE METOIBI 5 https://lesson.edu.ru/905
/10?class=10

3.4 |Anroputmbl 00pabOTKU CUMBOJIBHBIX JAHHBIX 5 https://lesson.edu.ru/905
/107class=10

3.5 ||AnroputmMbl 06paOOTKH MacCHBOB 8 https://lesson.edu.ru/905
/107class=10

Wroro no pazueny 42

Paznen 4. Un(popManMoOHHbIE TEXHOJIOTHH




Ne | HammenoBanue pasnenoB u TeM nporpammsel  |KoauyecTs DNEeKTPOHHbBIE
n/m 0 4acoB (undpoBsIe)
o0OpasoBartenbHbIE
Beero pecypcbl
4.1 |O6paboTKa TEKCTOBBIX TOKYMEHTOB 2 https://lesson.edu.ru/905
/10?class=10
4.2 |AHanu3 JaHHbBIX 6 https://lesson.edu.ru/905
/10?class=10
Wroro no pazaemny 8
PesepBHOE Bpems 14
OBILIEE KOJIMYECTBO YACOB I10 102
[TPOTPAMME
11 KJIACC
Ne || HammenoBanue pasnenos u | Komnuectso OnextpoHHbie (HU(POBHIEC)
n/m TEM TPOTPaMMBI 4acoB o0pa3oBaTeIbHbIE PECYPCHI
Bcero

Pa3znea 1. TeopeTnueckne 0CHO

Bbl HH(POPMATHKHU

1.1 |\Uudopmarus u 5 https://lesson.edu.ru/905/11?class=11
uH(OpPMAIMOHHbBIC
IIPOLIECCHI
1.2|MoaenupoBanue 4 https://lesson.edu.ru/905/11?class=11
Hroro no pazmemny 9

Pa3znes 2. AIropuT™Mbl 1 NIPOrPaMMHPOBAHME

2.1|2neMeHThI TEOPUU 6 https://lesson.edu.ru/905/11?class=11
aJITOPUTMOB

2.2||AITOPUTMBI U CTPYKTYPHI 28 https://lesson.edu.ru/905/11?class=11
TTAHHBIX

2.3||OcHOBBI OOBEKTHO- 16 https://lesson.edu.ru/905/11?class=11
OPHUEHTHUPOBAHHOI'O
IpOTrpaMMHUPOBAHHUS

Uroro no pazneny 50

Paznen 3. UndpopMauMoOHHbIE TEXHOJIOTHH

3.1

Kommnsrorepno-
MaTEeMaTH4YECKOE
MOJICJIUPOBAHUE

8

https://lesson.edu.ru/905/117class=11




Ne || HammenoBanue pasnenos u |KonnuecTso OnexTpoHHbIE (LTUPPOBHIC)
/T TEM IIPOrPaMMBI 4acoB o0Opa3oBaTeIbHbIE PECYpPChI
Bceero

3.2|ba3bl JaHHBIX 2 https://lesson.edu.ru/905/11?class=11
3.3|Be0-caiitb 2 https://lesson.edu.ru/905/11?class=11
3.4|KommbrorepHas rpaduka 8 https://lesson.edu.ru/905/11?class=11
3.5|3D-monenupoBanue 8 https://lesson.edu.ru/905/11?class=11
Hroro no pazneny 28

PesepBHOE BpeMs 15 https://lesson.edu.ru/905/11?class=11
OBIIEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME




IHHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
N Tema ypoka KosmuectBo
o
0 4acoB
/T
Bcero
TpeOGoBaHus TeXHUKHU O€30MTACHOCTH M TUTUEHBI TPU paboTe
1 |c xoMIIBIOTEpaMH U IPYTUMHU KOMIIOHEHTaMU IIU(POBOTO 1
OKpYKEHUS
2 ([IpuHuUIBl pabOTHl KOMIIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM 1
3 Yrunutel. [lpaiiBepsl ycTpoucTs. [lapannensHoe 1
IPOrpaMMUPOBAHUE
@ainoBble cucTeMbl. [ [pUHINIBI pa3MeneHns © IMEHOBAHHUS
4 |daitnioB B noaroBpemMeHHOM naMsaTu. [11aGinoHbI 1151 onmucaHus 1
rpynn ¢aiios
5 [IpuHUMIIBI TOCTPOCHHUS U alApaTHBIE KOMIOHEHTBI 1
KOMIIBIOTEPHBIX ceTel. CeTeBbIe TPOTOKOJIIBI
6 (Cets UnTEpHET 1
7 (MudopmarnimonHasi 6€301macHOCTh 1
3 BpenonocHble mporpaMMHOE 00ecTieueHrne U METOIbl OOPHOBI C 1
HUM
9 |[IpakxTrueckas paboTa Mo TeMe « AHTUBUPYCHBIEC TPOTPAMMEI 1
10 Opranu3zanus JMYHOTO apxuBa nHpopmanuu. PezepBHoe 1
konupoBaHue. [laponbHas 3amuTa apxusa
11 |[udpoBanre qaHHBIX 1
19 Nudopmanus, nanusie v 3HaHus. MIHPOpMaLIMOHHBIE IPOLECCHI B 1
IpUPOJIC, TEXHUKE U 00I1IeCTBE
JIBonuHOE KogupoBaHue. PaBHOMEpHbIE 1 HEPABHOMEPHBIE KOJIBI.
13 || IexomupoBaHue COOOIICHHH, 3aITUCAHHBIX C TTOMOIIIBIO 1
HEpPaBHOMEPHBIX KOJIOB
14 VYcenosue @ano. [locTpoeHne 0AHO3HAYHO TEKOAUPYEMBIX KOJIOB C 1
noMonisko nepesa. I'pad An. A. MapkoBa
15 Eannune! u3mepenus konunuectsa uHPpopMauuu. AinpaBUTHBIN 1
MOJIXOJ1 K OLIEHKE KOJIMYeCTBa MH(OpMauu
16 |Cuctembl cuncieHus
17 |[TepeBon yncen U3 OJHON CUCTEMBI CUUCIIEHUS B IPYTYIO 1
18 JIBoM4Has1, BOCbMEpUYHAs U HIECTHAALIATEPUYHAS CUCTEMBI 1
CUMCJICHHUS, CBSI3b MEXKy HUMU
19 JIBoM4Has1, BOCbMEpUYHAs U HIECTHAALIATEPUYHAS CUCTEMBI 1

CUMCJICHUSA, CBA3b MCKIY HUMU




N Tema ypoka KonuuectBo

o

0 4acoB

1/

Bceero

20 JIBon4Has1, BOCbMEpUYHAs U NIECTHAAIATEPUYHAS CUCTEMBI 1
CUMCJICHHUS, CBSI3b MEXKy HUMU

21 |ApudmMeTnueckue oneparuy B MO3UITMOHHBIX CUCTEMAaX CUMCICHUS

22 |TponuHasi ypaBHOBEIICHHAs CUCTEMA CUUCIICHUS 1

23 ||[PacTpoBo€ KOAMPOBaHHE N300paKEHUM 1

24 [IpakTuueckas pabota no teme «Jluckperuszamus rpaguaeckoit 1
uHOpMaIT)

o5 I{BeToBbIe MOenn. BekTopHOE KomupoBanue. @opMatsl (ailios. 1
Tpéxmepnas rpaduka. OpakranbHas rpapuka
Konuposanue 3Byka. OnieHka nH(GOpMaIimoHHOro o0bEémMa

26 (3BYKOBBIX JAaHHBIX MPH 3aJaHHBIX YaCTOTE JUCKPETU3ANN U 1
Pa3pSATHOCTH KOJTUPOBAHUS

27 [IpakTruueckas pabdota 1o teme «Jluckperusanus 3ByKOBOM 1
nHpOopMaIum»

28 |OcHOBBI aJIreOPhI JIOTHUKU 1

29 |Jlornyeckue onepanuu. TaOIHIIbI UCTUHHOCTH 1
Jlornyeckue BoIpakeHUA. JIOrHuecKkue TOXIeCTBa.

30 ||/Ioxa3aTenbCTBO JOTHYCCKUX TOXKIECCTB C IIOMOIILIO TaOIHII 1
UCTUHHOCTH

31 [TpakTuyeckas padora o teme «IlocTpoeHue u aHanus TadJIUIl 1
WCTUHHOCTH B TAOJIMYHOM MPOIIECCOPEN»

32 |Jlornueckue omnepanuy 1 onepalyuy HaJl MHOKECTBAMU 1

33 |/Tormueckue orepanuy ¥ Orepauy Haj MHOKECTBAMHU 1

34 3aKoHbBI anTeOphl JOTUKU. DKBUBAJICHTHBIC TPEOOPa30BAHUS 1
JIOTUYECKUX BBIPAKECHUUN

35 |Jlornyeckue ypaBHEHUS U CUCTEMbI YpaBHEHUN

36 |Jlornueckue 37EMEHTHI B COCTaBE KOMIThIOTEPA

37 |Tpurrep. CymmaTop. MHOTOpa3psiiHbIN CyMMaTOp 1

38 [TocTpoenue cxem Ha JIOTHYECKHUX dJIeMEHTaX. 3auCh JOTHIECKOTO 1
BBIPAKEHUSA 10 JIOTUYECKON CXEME
[IpeacTaBnenHue MeabIX YUCET B MAaMSITH KOMITBIOTEPA.

39 |OrpanndeHHOCTH AMANa30Ha YUCEIT IPU OTPAHUYEHUN KOJTUYECTBA 1
pa3psanoB. [lepenosHeHne pa3psIHON CETKA

40 be33nakoBbie ¥ 3HAKOBBIE JaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIM 1
JOTIOJTHUTEBHBINA KOJ] OTPUIIATEIBHBIX YHCEIT

a1 [ToGuToBbIE NOTHUECKHUE oneparuu. JIornyeckui, 1

apu(pMETUYECKUM U IIMKINYECKUI CABUTH




N Tema ypoka KonuuectBo

o

0 94acoB

n/m

Bcero

[udpoBanue ¢ MOMOIIBIO MOOUTOBOM ONEpaIui «MCKII0YaroIIee

42 1
NJIN»

43 [IpencraBnenue u XxpaHEeHUE B TAMATH KOMITBIOTEPA 1
BEIIIECTBEHHBIX YHCETT

44 BrimonHeHue omnepariuii ¢ BEIECTBEHHBIMY YHCIaMHU, HAKOTUICHHE 1
OIUOOK TP BBIUUCICHUIX

45 [Ipaktuueckas padota no teme «/3yueHue nopaspsgHoro 1
MaITUHHOTO TPEICTABIICHUS [IETBIX U BEIIECTBEHHBIX YUCEI

46 |AHanu3 anropuTMOB 1

47 Dtarbl pelieHus 3a/1a4 Ha KoMibioTepe. MHCTpyMeHTalIbHbIE 1
CpeJlICTBa: TPAHCISATOP, OTIAAIUYUK, MTPODUITUPOBIIUK
Cpena nporpamMmupoBanus. KoMmuismmst 1 MHTepIpeTarus

48 |mporpamMm. BupTyanbnbpie Mamuabl. UHTErprpoBaHHAS cpeaa 1
pa3paboTKu

49 IMeTopI OTIAAKH IPOTPaAMM 1

50 | Tumbl mepeMeHHBIX B SI3bIKE TPOrPaMMHUPOBAHUS 1

51 [O6paboTKa 1eNbIX YUCe 1

52 |O6paboTKa BEIIECTBEHHBIX YHCET 1

53 |CrryqaifHble 1 TICEBIOCITyIaifHBIC YHCIIA 1

54 |BetBnenus. Cl10KHbIE YCIOBUS 1

55 |[ukibl ¢ ycmoBueM 1

56 [ukJibl 10 IepeMeHHoN. B3anMo3aMeHAeMOCTh pa3InyHbIX BUJIOB 1
ITUKJIOB

57 |O6paboTKa HaTYpaJbHBIX YUCEN C UCTIOJIb30BAHUEM ITUKIIOB 1
HaxosxmeHne Bcex mpoCThIX YUCEN B 3aJaHHOM JTHAIla30He

58 |[IpaxTrueckas padota mo Teme «Penenne 3a1aq METo10M 1
nepedopay

59 |MaBapuaHT HUKIA 1

60 | [loxymMeHTHpOBaHHE MPOTPAMM 1

61 |O6paboTka JaHHBIX, XpaHAIIUXCS B (haiinax 1

62 ||Pa3Ouenue 3agaun Ha moa3agayu 1
Hcnonp3oBanne cTaHaapTHON OMOTMOTEKH S3bIKA

63 |[mporpammupoBanus. [loakatoueHrne OUOIUOTEK MOAPOTPaMM 1
CTOPOHHUX MPOU3BOIUTENIEN

64 ([TogmporpamMmsbl (TIporieypsl U PYHKITUN) 1

65 |[Toamporpammebl (TIporieAypsl U PYHKITUN) 1




N Tema ypoka KonuuectBo
o
0 4acoB
n/m
Bcero
66 ||[IpakTrueckas pabota mo reme «Pa3zpaboTka moamporpaMm» 1
67 |MoaynpHBINM IPUHIIMI TOCTPOCHUS IPOTPAMM 1
68 |YncmeHHbIE METOTBI 1
69 |[IpakTrueckas padota 1mo reme «YuciaeHHOE pelIeHUEe YpaBHEHU) 1
70 |Ucnionp30oBaHre JUCKPETU3AIMH B BBIYUCIUTENIBHBIX 3a7a4ax 1
71 [Ipaktrueckas padora no teme «Ilonck MmakcuMmyma (MUHUMYyMa) 1
byHKITAI
O0paboTKa CUMBOJIBHBIX JAHHBIX. AITOPUTMBI 00paOOTKH
72 | CUMBOJIBHBIX CTPOK: TOJICYET KOJIMUECTBA MOSIBICHUN CUMBOJIA B 1
CTpOKE
73 AJTOpUTMBI 00paOOTKM CUMBOJIBHBIX CTPOK: pa30MEHHE CTPOKU Ha 1
CJIOBA 1O MPOOETBLHBIM CUMBOJIAM
AJTOpUTMBI 00paOOTKH CUMBOJIBHBIX CTPOK: TIOUCK TOJICTPOKHU
74 |BHYTpH TaHHOM CTPOKH; 3aMEHA HalJICHHOM MOJICTPOKH HA IPYTYIO 1
CTPOKY
[IpakTuueckas padota o teme «O0paboTKa CTPOK €
75 |ucrionb3oBaHueM (DYHKIIMM CTaHIaPTHOW OMOIMOTEKH sI3bIKa 1
IPOrPaMMHUPOBAHMUSI
76 MaccuBbl U iociieioBaTeibHOCTH yKcen. [IpakTuueckas paboTta mo 1
TeMe «3aroIHeHNE MaCCUBay
77 |O6001IEHHBIE XapaKTEPUCTUKH MacCHBa 1
JInHelHbIN MONCK 33JaHHOTO 3Ha4YeHUs B MaccuBe. [IpakTuueckas
78 |paboTa o Teme «JIMHEHHBIN MOUCK 3aJaHHOTO 3HAYCHHUSI 1
B MacCHBE»
79 [IpakTuueckas padora no teme «IloMck MUHUMaIBHOTO 1
(MakCUMaJIbHOTO) 3JIEMEHTA B UHCIOBOM MACCUBEY
CoptupoBka oqHOMEepHOTo MaccuBa. IIpocTsie MeTObI
80 |coptupoBku. [Ipaktuueckas padora mo teme «IIpocTeie METOIBI 1
COPTHUPOBKH MaCCHBa»
81 JIBOMYHBIN TOUCK B OTCOPTUPOBAHHOM MaccuBe. [IpakTuueckas 1
paboTa 1o TemMe «J{BOMYHBIN ITOMCK
82 | [IBymepHBIC MACCUBHI (MaTPHUIIHI) 1
83 |AnropuTmMbl 00paOOTKH MaTPHI] 1
84 |Pemenne 3a1au anann3a qJaHHBIX 1
85 |CpencTBa TEKCTOBOTO IpoIieccopa 1
86 | KomnbroTepHast BEpCTKa TEKCTa 1




N Tema ypoxka KonuuectBo
)
0 94acoB
n/m
Bcero
87 [IpakTuueckas padota o teme «BEpcTka JOKyMEHTOB 1
C MaTeMaTUYECKUMHU (popMyIaMm»
88 |[IpakTnueckas paboTa no Teme «MHOrOCTpaHUYHBIE JJOKYMEHTBD) 1
Oo6umaunsie cepBuchl. KommekTuBHas paboTa ¢ JOKYMEHTaMH.
89 |[IpaxkTrueckas pabota no Teme «KomnekruHas pabota 1
C TOKYMEHTaMM»
90 ||Ananu3 ma"HHbIX. boabIiline JaHHBIE 1
91 |MammuHHOE 0OyUeHue 1
92 |AHanmu3 JaHHBIX ¢ TTIOMOIIBIO 3JIEKTPOHHBIX TaOJINIT 1
93 [IpakTuyeckas pabota 1mo TeMe « AHalu3 JaHHBIX C TOMOIIBIO 1
AIEKTPOHHBIX TaOJIHUID)
OnTuMu3aIms Kak MOWCK HAMUTYYIIero PEIICHUs B 3aIaHHbBIX
94 |ycnoBusx. [Ipaktrueckas pabora mo Teme «Pemrenne 3aga4q 1
ONITHMH3AIIAN C TIOMOIIBIO 3JICKTPOHHBIX TAOJIHII
95 |Pe3epBHOE Bpems 1
96 |Pe3epBHOE Bpems 1
97 |PezepBHOE BpeMs 1
98 | PezepBHOE BpeMs 1
99 |Pe3epBHOE Bpems 1
100|Pe3zepBHOE Bpems 1
101||Pe3epBHOE Bpems 1
102||Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB T10O ITPOT'PAMME 102
11 KJIACC
No Tema ypoka KomnmuecTBo
n/m 4acoB
Bceero
1 |KonmuectBo nHpopmaruu 1
2 AJITOPUTMBI CKATHS TAHHBIX 1
3 |Aaroput™m Xaddmana 1
4 |IIpaktuueckas padota no teme «CrkaTrue TaHHBIX C TTOMOIIBIO 1
anroput™ma Xaddmana
5 ||Anroputm LZW 1




Ne Tema ypoka KosmmuectBo
/T 4acoB
Bceero
6 |AnropuTmsl cxaTusi JaHHBIX ¢ otepsiMu. [IpakTuueckas pabora 1
no teme «Cxxatue JaHHbIX ¢ motepsamu (anroputmel JPEG,
MP3)»
7 CkopocTh nepenaun JaHHBIX 1
8 |IlomexoycTOWYMBBIE KOJBI 1
9 |[Ipaktuueckas pabota o Teme «IloMexoycTONYNBBIE KOJIBI» 1
10 |Mopaenu u MOACITHPOBAHUE 1
11 |I'padsr 1
12 |Pemenue 3a71a4 ¢ MOMOIIBIO TpadoB 1
13 |depeBbs 1
14 | OcHOBBI TEOPUH UTP 1
15 |IIpakTuyeckas padota o reme «Ilouck BBIUTPBILIHON CTpaTEruu 1
B UTPE C MOJIHON HHMOpMAIUEii»
16 |CpencTBa HCKYCCTBEHHOTO MHTEJUICKTA 1
17 |IIpakTuyeckas padbora o reme «CpeicTBa HCKYCCTBEHHOTO
WHTEJUICKTa
18 | Dopmanu3zanus noHsATUs anroputMa. Mammna TeropuHra Kaxk 1
YHUBEpCaJIbHasi MOJieJIb BeruuciaeHnil. Tesuc Yépua—Twpropunra
19 |IIpaxTudeckas pabora o teme «CocraBiieHrue MPOCTOM 1
IPOrPAMMBI ISl MAIIMHBI THIOPUHTa
20 |Mammna ITocta 1
21 ||Hopmanbhbie anropudmsr MapkoBa 1
22 |AnropuTMHYECKH HEpa3peluMble 3aa4uu. 3aa4a OCTaHOBA. 1
HeB03MOXHOCTh aBTOMaTHYECKON OTIAAKU MPOTPAMM
23 ||Crno>XHOCTb BBIYMCIICHUM 1
24  |Tlouck mpOCTHIX YKCEN B 33JJAaHHOM JIMAMA30HE C IIOMOIIIBIO 1
aNrOpUTMa «perieTo IpaTocheHar
25 |[Ipaktuueckas padota o teme «Ilonck mpocThIX yncen 1
B 33JIaHHOM JHaIlla30HEe»
26 (MHuoropa3psiHble 1eble Ynciia, 3a/1a4d JJIMHHON apu(METHKH
27 |[Ipaktuyeckas pabota mmo Teme «Peanmzarus BeIYuCIeHUN 1
C MHOTOPA3PSTHBIMA YUCITAMI
28 |CnoBapu (accormaTUBHBIE MACCUBBI, OTOOpaKeHUs). XOIII- 1

tabymibl. [loctpoenue andaBuTHO-4aCTOTHOTO CIIOBAPS IS
3aJIaHHOTO TEKCTa




Ne Tema ypoka KosmmuectBo
n/m 4acoB
Bceero

29 |[IIpaktuueckas pabdora o treme «lloctpoenue anpaButHo- 1
YaCTOTHOT'O CJIOBaps JIs 3aJaHHOTO TEKCTa

30 |[AHanu3 TeKcTa Ha €CTECTBEHHOM si3bIke. Brinenenue 1
MOCJIeIOBATENBHOCTEH 10 1M1a0JI0HYy. PerynsipHbie BEIpaKEeHHUS.
HacToTHBIN aHAIU3

31 |[IpakTtuueckas paboTa 1mo Teme «AHaJIU3 TEKCTa Ha €CTECTBEHHOM 1
SI3BIKE)

32 ||Ctexu. AHaJIU3 MPaBUIBHOCTH CKOOOYHOTO BHIPAXKEHUS 1

33 |Bbluucnenue apuMeTHUeCKOro BhIPAXKEHUS, 3aMUCAHHOTO 1
B noctpukcHoM popme

34 |[Ipaktuueckas pabota 1o teme «Bpraucienue apupmMeTuyecKoro 1
BBIPKEHUS, 3aIIMCAHHOTO B TOCTPUKCHOMN hopme»

35 ||Ouepenu. Mcnonp3oBaHue ouepeu 115l BPEMEHHOTO XPaHEHHUS 1
JTAHHBIX

36 |[IpaxTrueckas pabota 1mo Teme «VIcrmoap30BaHme OUSPE TN 1

37 |depeBps. Peanuzanmst nepeBa ¢ MOMOIIBIO CCBITIOYHBIX CTPYKTYP. 1
JIBonunble (OnHapHbIe) nepeBbs. [locTpoenue nepesa ais
3aJJaHHOTO apU(METHIECKOTO BBIPAKEHUS

38 |[IpaxTuueckas paboTta mo Teme «lcnombp30BaHuE TEPEBHEB IS 1
BBIYHMCIICHHS apU(DMETHIESCKUX BBIPAKCHUI

39 |PexypcuBHbBIE anroputMbl 00x0aa nepesa. Mcnonb3oBanue creka 1
U odepenu s o0xoda aepeBa

40 |PexypcuBHBIC anTOpUTMBI 00X0/a iepeBa. Mcnonbp3oBaHue cTeka 1
U odepenu s o0xoda aepeBa

41 ||AnroputMmsl Ha rpadax. [TocTpoeHrne MUHUMaJIBHOTO OCTOBHOTO 1
JiepeBa B3BEIICHHOTO CBSI3HOT'O HEOPHUEHTUPOBAHHOTO Tpada

42 ||O6xox rpada B rmyouny. O6xoxa rpada B IIUPHUHY

43 |KonnyecTBO pa3IMYHBIX MyTeH MEXly BEPIIMHAMHU 1
OPUEHTHPOBAHHOTO aAIMKINYECKOTo rpada

44 | Anroput™ J{eHKCTpBHI. 1

45 |[Ipaktrueckas paboTa Mo TeMe «BbrarciieHne JTHHbBI 1
KpaT4yailIiero myTyu Mexay BepiuimHaMu rpada (aaroputm
JIeHKCTpBI)»

46 ||Anroputm Dnoiiga—Y opiasia 1

47 |3amauu, peniaeMblie ¢ TOMOIIIBIO TUHAMUYECKOTO 1

IPOrpaMMHUPOBAHMUS: BBIUUCIEHUE PEKYPCUBHBIX (QYHKIUN




Ne Tema ypoka KosmmuectBo
/T 4acoB
Bceero

48 |IIpakTuueckas paboTa o Teme «BbIuuciaeHne peKypCHBHBIX 1
(GYHKIMI ¢ TOMOIIBI0 JHMHAMHYECKOTO TIPOTPAMMHUPOBAHUS»

49 |3agaum, pemnraeMpie ¢ TOMOIIBIO TUHAMHYECKOTO 1
IPOrpaMMUPOBAHUS: TIOICYET KOJTMYECTBA BAPHAHTOB

50 |[Ipaktuueckas padota mo teme «Iloacu€T KoMyecTBa BApUaHTOB 1
C TIOMOIIBI0 TUHAMHYECKOTO MPOTPAMMHUPOBAHUS

51 |3amauu, pemraemble C TOMOIIBIO JUHAMHUYECKOTO 1
MIPOTPaAaMMUPOBAHUS: 3a/1a4U ONITUMH3AIIAN

52 |[lonsiTe o mapagurmax mnporpammupoBanusi. O630p sS3bIKOB 1
IPOrpaMMHUPOBAHMUS

53 |[lonsitue 06 06BEKTHO-OPUEHTUPOBAHHOM ITPOTPAMMHUPOBAHUU 1

54 |O0bBekTHI U KI1acchl. CBOMCTBA U METOALI OOBEKTOB 1

95 |OOBEKTHO-OPUEHTUPOBAHHBIN aHATIU3 1

56 |[IpakTtuueckas pabota o teme «lcnonb30BaHNEe TOTOBBIX 1
KJIACCOB B IPOTpaMME»

57 |Pa3paboTka nporpamm Ha OCHOBE 0ObEKTHO-OPHUEHTUPOBAHHOTO 1
noxo0/1a

58 |[Ipaktuueckas pabora «Pa3paboTka mpocToi mporpaMmbl 1
C MCTIOJIb30BaHUEM KJIACCOBY

59 |HNukancynsmus. [Ipaktrnueckas padota mo Teme «Pa3zpaboTka 1
KJIacca, UCIIOJIb3YIOIIEr0 HHKATICYIISAIIAION

60 |HacnemoBanwme. [Tomumopduzm 1

61 |[Ipaktuueckas pabota o Teme «Pa3zpaboTka nepapxuu KJiaccoBy» 1

62 |Cpensi 6bicTpOit pa3zpaboTku mporpamm. [IpoexkTupoBanue 1
uHTEepQeiica moap30BaTes

63 |[IpoexTupoBanue unrepdeiica moab30BaATENSA 1

64 |Vcmonp30BaHNE TOTOBBIX YIPABISIEMBIX JJIECMEHTOB JIJIS 1
nocTpoeHust uaTepdeiica

65 |[Ipaktuueckas padbota o teme «Pa3zpaboTka nmporpaMMbl 1
¢ rpaduueckum uHTEpPeiicom»

66 |3ydeHue BTOPOTO s3bIKa MPOTPAMMHUPOBAHMUS 1

67 |W3ydeHue BTOPOTO s3bIKa MPOTPAMMHUPOBAHUS 1

68 |DTarmbl KOMIBIOTEPHO-MATEMATHICCKOTO MOICITUPOBAHUS 1

69 |duckperuzanus npu MaTeMaTUYECKOM MOJIETMPOBAHUHI 1
HETMPEPBIBHBIX MPOIIECCOB. MOACIMPOBAHUE ABUKCHUS

70 |[Ipaktuueckas padbota 1o Teme «MoaenupoBaHNe IBUKEHUSY 1




Ne Tema ypoka KosmmuectBo
/T 4acoB
Bceero

71 |MonenupoBanue Ouonornueckux cucteM. [lpaktudeckas padbota 1
no teme «MoaenupoBaHue OMOJIOTUYECKUX CUCTEM

72 |MaTtemaTudecKue MOJICIIA B SKOHOMUKE. BerancauTenpHbIC 1
AKCIIEPUMEHTHI C MOJIEISIMU

73 |BepostHOoCcTHBIE MOenu. [IpakTudeckas pabora mo Teme 1
«IMuTanmmoHHOE MOACIIUPOBAHUE C TIOMOIILI0 MeTo1a MOHTe-
Kapio»

74 | KoMIIbIOTEPHOE MOJIEIMPOBAHUE CUCTEM YIIPABICHUS 1

75 |O6paboTKa pe3yIbTaTOB IKCIEPUMEHTA 1

76 | Tabmuunbie (pensaiOHHbIE) 0a3bl JAHHBIX 1

77 |ouck, copTupoBKa U (HUIBTPALMS JAHHBIX. 3aIIPOCHI Ha 1
BBIOOPKY JaHHBIX. 3aMpOCHI ¢ TapamMeTpaMu. Berauciasembie moms
B 3ampocax

78 |[Ipaktrueckas padota mo Teme «Pabota ¢ roToBoit 6azoi 1
JTAHHBIX)

79 |MuoroTabmnuHbie 0a3bl JaHHBIX. THITBI CBA3EH MEXKTY 1
tabmuamu. Baemaui kirod. LlenocTHOCTh 0a3bl JaHHBIX

80 |[Ipaktuueckas pabota o teme «Pa3zpaboTka MHOrOTaOIMYHON 1
0a3bl JaHHBIX)

81 ||3ampockl K MHOTOTaOJWYHBIM 0a3aM JaHHBIX 1

82 |[IpaxTrueckas paboTa 1Mo Teme «3armpochl K MHOTOTAOIUIHON 1
0a3e JaHHBIX»

83 |[SI3pik ynpaBneHus nanaeiMu SQL

84 |I[IpaxTtrueckas paboTta 1Mo Teme «YmpaBlieHue JaHHBIMH 1
C MOMONIBIO sI3bIKa SQL»

85 ||HepemsiimonHbie 6a3bl JaHHBIX. DKCIIEPTHHIC CUCTEMBI 1

86 |UHTepHET-npUIOKEeHUS 1

87 |Kanmpupoanue. Mcnpapienue nepcnekTuBbl. [ ncrorpamma. 1
Koppekius ypoHel, koppekuus 1Beta. O0eciiBeunBaHue
IIBETHBIX M300paXeHUM

88 |BBoa n3o0pakeHHi ¢ UCTIOIB30BAHUEM PA3IMYHBIX U(POBBIX 1
ycrpoicTB. [IpakTuueckas pabora o reme «O0paboTka
upoBeIX (hoTorpaduii»

89 |Peryms. Pabora c obnactsamu. @unbtpsl. [IpakTrueckas padbota 1
o Teme «Petymib 1mudpoBsix hoTorpaduii

90 |Mmuorocnolinbie n300paxkeHus. TekcToBbie ciion. Macka cios. 1

Kananel. CoxpaHeHue BbIICIICHHOM 001acTH




Ne Tema ypoka KosmmuectBo
n/m 4acoB
Bceero

91 |[IpakTuueckas pabota 1mo reMe « MHOTrOCIOMHBIC H300PAKCHUS 1

92 |IloaroToBka wIrOCTpanuii s BeO-caiToB. [IpakTuyeckas 1
paboTa 1o TeMe « AHUMUPOBAHHBIE N300pAKECHHS

93 |[Bekrophas rpaduka. BekTopusaius pacTpoBbIX H300paKeHUI 1

94 |[IpakTuueckas pabota 1o reme «BekropHas rpaduxar» 1

95 ||[IpuHIMIIBI TOCTPOCHUS U PEIAKTHPOBAHUS TPEXMEPHBIX 1
MoJIeJIeH

96 |[[Ipaktuueckas padota mo TemMe «Co3aaHne MPOCTHIX TPEXMEPHBIX 1
MOJIETIeI»

97 ||CeTounsie Monenu. MaTtepuansl 1

98 |[IIpakTuueckas pabora mo TemMe «CeTOUHBIC MOIEITI 1

99 |MonenupoBaHie HCTOYHUKOB OCBeleHus. KaMmepsl 1

100 |IIpaxTuueckas pabora o teme «PenaepuHr» 1

101 |AnautuBHBIE TexHONOTUHN (3D-TIpHHTEPHI) 1

102 |[TonsiTHEe 0 BUPTYyaJIbHOM peaabHOCTH U TOTIOJTHEHHON 1
pPEAIbHOCTH

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KUIACC

HpOBepﬂeMLIe NMPpEeAMETHLIC PE3YJIbTAThI 0CBOCHUA OCHOBHOM

Kopn iy
o0pa3oBaTesibHON MPOrpaMMbI CpeIHero oo0uero oopa3oBaHmsi

NpoBepPsSIeMOro
pe3yJibTarTa

1 [To Teme «l{udpoBas rpaMOTHOCTHY

Brnanenue npenctaBiaeHUSIME O pOJId HH(GOPMAIIUU U CBSI3aHHBIX C
HEH MpoIIeCCOB B IPUPO/JIE, TEXHUKE U O0IIECTBE, IOHATUAMU
«uH(popmanus», «MHGOPMALMOHHBIN MPOIIECC), KCUCTEMA,
«KOMIIOHEHTBI CUCTEMBD», «CUCTEMHBIN 3 (PEKT»,
«MH(OpMaLIMOHHAs CUCTEMay, «CUCTEMA yIPaBICHU; BIaJCHUE
METO/aMHM MorcKa HHpopMaluu B ceTh IHTepHET; yMmeHue
KPUTHYECKH OLICHUBATh UH()OPMALIHIO, TOJIYYEHHYIO U3 CETH
HNutepner

1.1

YMeHune xapakTepu30BaTh OOJIbIINE JAHHBIE, IPUBOJIUTH IPUMEPHI
MCTOYHHUKOB MX MOJYYEHUS U HAIIPABJICHUS UCIIOJIb30BaHUS

1.2

[loHnMaHue OCHOBHBIX NPUHIMIIOB YCTPOMCTBA U
(YHKIIMOHUPOBAHUS COBPEMEHHBIX CTAIlMOHAPHBIX U MOOUIIBHBIX
KOMITbIOTEPOB; TEHJICHUMN Pa3BUTHSI KOMIIBIOTEPHBIX TEXHOJIOTUI;
BJIa/ICHUE HaBbIKaMU pabOThI C OMEPAL[MOHHBIMU CUCTEMaMU U
OCHOBHBIMH BHUJIaMU MPOTPAMMHOT0 00€CIICUeHHUsI s peLIeHUs
y4eOHBIX 33/1a4 MO BHIOPAaHHOM CrielHaN3aLNU

1.3

2 [To Teme «TeopeTuueckre OCHOBBI HHPOPMATHUKI

[loHnMaHue OCHOBHBIX NPUHIMIIOB AUCKPETU3ALNH PA3JIMYHBIX
BUJIOB UH(OpMAILIMK; YMEHHE ONPeaesITh HHOOPMALIMOHHBIN
00BEM TEKCTOBBIX, IPAPUUYECKUX U 3BYKOBBIX JJAHHBIX MTPU
3aIaHHBIX [TApaMeTPax AUCKPETU3ALNUN

2.1

YMeHHe CTpOUTh HEPABHOMEPHBIE KOJIbI, I0ITyCKAOIINE
OJIHO3HAYHOE JIEKOJIMPOBAaHUE COOOIIEHHH (TpeUKCHBIE KOJIbI);
UCITOJIB30BATh NPOCTENUIINE KOABI, KOTOPBIE MO3BOJIIOT
OOHapyXMBaTh U UCIIPABIIATH OIIMOKU IIPU Nepeiade JaHHBIX

2.2

BJ'Ia)IeHI/IC TCOPECTUUCCKUM allllapaToM, ITO3BOJIAIOIINM

53 OCYIIECTBIISITh
MPECTABICHNUE 33IAHHOTO HATYPAIBHOTO YHCIIA B PA3JIMYHBIX

CHUCTCMaX CHHCICHUA




2.4

BrnageHne TeopeTHUECKHM arapaToM, MO3BOJISIONINM BBITIOTHSATh
npeoOpa30BaHUs JTOTUYECKUX BBHIPAKCHUM, UCITONIB3YsI 3aKOHBI
anreOphl JIOTUKH

[To Teme «MHpOpMAITMOHHBIE TEXHOIOTHI

3.1

YMeHue CO3aaBaThb CTPYKTYPHUPOBAHHBIC TCKCTOBBIC TOKYMCHTLI H
ACMOHCTPAIMOHHBIC MATCPpHUAJIbI C HCITIOJIb30BAHHUCM BO3MOXXHOCTEH
COBPCMCHHBIX ITPOIrpaMMHBIX CPCICTB U 00JIaYHBIX CCPBHCOB

3.2

YMeHue ucnonb30BaTh TaOIMUHBIE (PEISIIMOHHbIC) Oa3bl IaHHBIX, B
JaCTHOCTHU, COCTABJISITH 3aIIPOCHI B 0a3ax MaHHBIX (B TOM YHCIIC
BBIYHCIISIEMbBIC 3aIIPOCHI),

BBITIOJIHATH COPTUPOBKY U MOUCK 3amuceil B 6a3e JaHHBIX; HATIOIHATh
pa3paboTaHHyIO 0a3y TaHHBIX

3.3

VYMeHne UCIoNb30BaTh ANEKTPOHHBIE TaOIUIBI U1 aHAIN3A,
npejcTaBieHus U 00pabOTKU JaHHBIX (BKIIIOYasi BBIYUCIEHUE CYMMBI,
CpelHero apu(pMeTHIeCKOro, HauOOJIBIIETO U HAUMEHBILIETO
3HAYEHUH, PEIICHUE YpaBHEHU)

11 KJIIACC

Kon
NpoBepsieMoro
pe3yJbTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThI 0CBOEHMSI OCHOBHOM
o0pa3oBaTesibHON POrpaMMbI CpelHero o0uero o0pasoBaHus

1

ITo Teme «lludpoBas rpaMOTHOCTEY

1.1

Hanuune npencraBiaeHuit 0 KOMITBIOTEPHBIX CETAX M UX POJIH B
COBPEMEHHOM MHpPE; 00 00IIMX MPUHIUIAX Pa3padOTKH U
(GYHKIIMOHUPOBAHUS MHTEPHET-TPUIOKESHUN

1.2

YMeHue opraHn3oBbIBATH TUYHOE HHPOPMALITMOHHOE
IPOCTPAHCTBO C UCIOJIB30BAHUEM PA3NUYHBIX CPEACTB HU(PPOBBIX
TEXHOJIOTHUIA; TOHUMAaHNUE BO3MOKHOCTEHN IIU(POBBIX CEPBUCOB
rOCyIapCTBEHHBIX YCIYT, HU(POBBIX 00pa30BaTEIbHBIX CEPBUCOB;
MMOHUMAHHUE BO3MOKHOCTEW U OTPAHUYEHNUN TEXHOJIOTUN
MCKYCCTBEHHOI'O UHTEJUIEKTA B PA3JIMYHbBIX 00JIACTSIX; HATUYHE
MPEICTaBIICHU 00 UCTIOIB30BaHUH WH(POPMAITMOHHBIX
TEXHOJIOTUN B Pa3IMYHBIX MPO(ecCHOHANBHBIX cepax

[To Teme «TeopeTnueckrie OCHOBbI HHPOPMATUKI

2.1

Bnanenue TeopeTHyecKuM anmapaToMm, MO3BOJISIOIINM ONIPEAETATh
KpaT4yaillinii myTh BO B3BEILIEHHOM I'pade 1 KOJIMYECTBO MyTen
MEX/ly BepLUIMHAMH OPUEHTUPOBAHHOTO alIMKJIMYECKOTO rpada




[To Teme «ANTOPUTMBI ¥ IPOTPAMMHUPOBAHUE

3.1

YMeHne unTaTh ¥ MIOHUMATh MPOTPAMMBI, PEaTHU3YIONTHE
HECJIOKHBIE aJITOPUTMBI 00PaOOTKH YHUCIOBBIX M TEKCTOBBIX
JTaHHBIX (B TOM YHCJIE MACCUBOB M CHMBOJIBHBIX CTPOK) Ha
BBEIOPAHHOM TSI U3yYEHUS YHUBEPCATHLHOM SI3bIKE
porpaMMupoBaHus Beicokoro ypoBHs (ITackans, Python, Java,
C++, C#); yMeHHe aHalTM3UPOBATh AJITOPUTMBI C UCIIOJIH30BAHUEM
Ta0JIUI TPACCUPOBKH; ONPENIENATh 0€3 UCMOIb30BAHUS
KOMIIBIOTEPA PE3yIbTAThI BBHITIOTHEHHS HECJIOKHBIX TIPOTPaMM,
BKJTFOYAFOIINX ITUKIIBI, BETBICHUS U TIOITPOTPAMMBI, TIPU
3aJTaHHBIX UCXOIHBIX JTAHHBIX

3.2

YMeHue MOI[I/I(bI/II_II/IpOBaTB T'OTOBBIC IIPOIr'paMMBI JIA pCIICHUA
HOBBLIX 3a4a4, UCITIOJIb30BATh UX B CBOUX IIpOrpaMMax B Ka4CCTBC

noAnporpaMm (mpoueayp, QyHKIHA)

3.3

YMeHnue peann3oBath dTambl PEIICHUS 3a7a4 Ha KOMIIBIOTEPE;
YMEHHE PEaIn30BbIBATh HA BHIOPAHHOM JJIsl U3YyUEHUS SI3bIKE
nporpammupoBanus Beicokoro ypoBHs (ITackans, Python, Java,
C++, C#) TunoBble aropuT™Mbl 00paOOTKH YHCET,

YHCJIOBBIX MOCIIEI0BATEILHOCTEN U MACCUBOB: MPEICTABICHUE YUCIIa
B BUJI€ HA0Opa MPOCTHIX COMHOXKUTENEH; HAX0XKICHNE MAKCUMAIIbHOM
(MUHUMAaTBPHOW ) IUGPBI HATYPATBLHOIO YKCJIa, 3aIIMCAaHHOTO B
CHUCTEME CUHCIICHUS C OCHOBAHMEM, HE MpeBbIaronmm 10;
BBIYUCIIEHNE 0000IIEHHBIX XapaKTEPUCTUK DJIEMEHTOB MAaCCUBA WU
YHCJIOBOM MOCJIEA0BATEIBHOCTH (CYMMBI, POU3BEACHUS CPETHETO
apu(pMEeTUIECKOr0, MUHUMAJILHOTO U MaKCUMaJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA DJIECMEHTOB, YIOBJICTBOPSIONINX 3aJaHHOMY YCIIOBHIO);
COPTUPOBKY 2JIEMEHTOB MacCUBa

[To Teme «MHpOpMaLIMOHHBIE TEXHOJIOTUM

4.1

YMeHre UCIoIb30BaTh KOMITBIOTEPHO-MAaTEMAaTHIECKUE MOJICIH IS
aHann3a 00BEKTOB U MPOIIECCOB: (POPMYIUPOBATH 11EITh
MOJICIIUPOBAHUS, BHITIOJIHATH aHATU3 PE3YJIBTATOB, MTOJYYCHHBIX B
X0/Ie MOJICITMPOBAHMS; OIICHUBATh aJICKBATHOCTh MOJICIIN
MOJEIIUPYEMOMY OOBEKTY WIIH MPOIIECCY; MPECTABIATh PE3yIbTAThI
MOJICIIMPOBAHUS B HATJISITHOM BHJIC




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC
Kon IIpoBepsieMble npeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBbI CpPeIHEro 001ero 00pa3oBaHus
OCHOBHBIE TEHJICHIIUU PA3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHMA.
19 [TapannenbHbie BRIYUCICHUS. MHOTOMPOIIECCOPHBIE CUCTEMBI.

CynepKOMIBbIOTEPHI.

MukpokoHTpoJsuiepbl. POOOTH3MpOBaHHBIE TPOU3BOACTBA

daitnosas cucrema. [louck B daitnoBoit cucteme. Opranuzaius
1.3 XpaHeHus! 1 00padOTKH JTaHHBIX C UCIIOJIb30BAHUEM UHTEPHET-
CEPBUCOB, O0JIAUHBIX TEXHOJIOTHI U MOOMIIBHBIX YCTPOMCTB

2 Teopernyeckre 0CHOBBI HHPOPMATUKH
21 WNupopmanus, faHHbIE U 3HAHUA. Y HIBEPCAIbHOCTD JUCKPETHOTO
' MpeACTABICHHS HHPOpMaLUU. [[BONUHOE KOJUPOBAHHE
2.2 PaBHOMEpHBIE 1 HEpaBHOMEPHBIE KOJBI. Y ciioBre PaHo
[Toaxoas! k u3mepeHuto nHpopmanuu. CymHocTh 00bEMHOTO
(anipaBUTHOTrO) MOX0/IA K UBMEPEHUIO HH(POPMALINH, OTIPEIeTICHUE
OuTa C TOUKHU 3peHUs a(PaBUTHOTO MOAX0/a, CBA3b MEXKY pa3MepoM
23 andasura u “HHOPMAILIMOHHBIM BECOM CUMBOJIA (B MPEINOIOKEHUH O

PABHOBEPOSITHOCTH TOSIBJIEHUS CHMBOJIOB), CBSI3b MEXK/y €IMHUIIAMHU
n3Mepenus uapopmanuu: our, 6ait, Koaitr, Moaiit, ['6aiiT. CyuiHocTs
CoJIepKaTeIbHOTO (BEPOSITHOCTHOTO) MOIX0/1a K H3MEPEHUTO
uH(opManuu, onpeeeHne OUTa ¢ MO3UIMN COACPIKAHUS COOOIIICHUS

Nudopmarnmonnsie nporeccsl. [lepenaua nndopmaruu. Mictounuk,
2.4 NpUEMHUK, KaHaJ CBSI3U, CUTHAJ, KoJupoBaHue. VickaxeHue
nH(pOopMaMu IpH nepeaaye.

CkopocTh mepenaun JaHHBIX 110 KaHaly CBS3U. XpaHeHne HHGOpPMaIIiH,
00bEM TaMITH

CucteMbl. KOMIIOHEHTBI CUCTEMBI U X B3auMoJieiicTBUE. CHCTEMBI
2.5 YITPaBJICHUS.

VYrpasnenue kak nHOOPMaIMOHHBIN mporiecc. OOpaTHas CBsA3b




2.6

Cucrtemsl cuncienus. PazBépHyTas 3amuch 1EIbIX U APOOHBIX YHUCET B
MTO3UIIMOHHBIX CUCTEMaXx cuuciieHus. CBolicTBa MO3UIIMOHHOM 3aITMCH
Yyucya: KOJMYeCTBO MU(p B 3aMKMCH, IPU3HAK ACITMMOCTH YHCia Ha
OCHOBAaHUE CHUCTEMBI CUUCIIEHUS. AJTOPUTM NIEPEBOIA LETOTO YUCIIA U3
P-u4HOM CHUCTEMBI CYMCIICHUS B IECITUYHYIO. AJITOPUTM TEepeBoia
KOHEUYHOW P-waHOM npobu B necATHUHYIO. AJITOPUTM MEPEBOIa IIEIO0T0
YUCIIa U3 JECATUYHOM CUCTEMBI CUUCIIEHUA B P-nunyro. /IBonunasi,
BOCbMEpPUYHAS U IECTHAAUATEPUYHAS CUCTEMbI CUUCIICHHUS, IEPEBO/T
YUCEN MEKIY STUMH CHUCTeMaMH. Apru(METHIECKHE OTepaIuy B
MTO3UIIMOHHBIX CUCTEMaX CUHMCIICHUSA

2.7

HpeI[CTaBJIeHI/Ie ICJIBIX 1 BEIICCTBCHHBIX YUCCII B IIAMSATH KOMIIBIOTCPA

2.8

Konuposanue texcroB. Koauposka ASCII. OgnobaiiTHbIE KOAUPOBKH.
Crangapt UNICODE. Koguposka UTF-8. Onpeaenenue
MH(POPMAITMOHHOTO 00bEMA TEKCTOBBIX COOOIIICHUI

2.9

KoaupoBanue nzodpaxenuii. Onenka nHGoOpMauoHHOro 00bEmMa
pacTpoBOro rpagpuueckoro n300pakeHus MpH 3aJaHHOM pa3pelIeHUN U
riyouHe koaupoBanus useta. KongupoBanue 3Byka. OueHka
MH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX JIaHHBIX IIPU 3aJIaHHBIX YaCTOTE
JUCKPETU3ALMU U PA3PSTHOCTH KOAUPOBAHUS

2.10

AnreOpa noruku. BeickaseiBanus. Jlornueckue onepanuu. Tadmuusl
UCTUHHOCTH JIOTUYECKUX ONEpaluil « TU3bIOHKIU», «(KOHBIOHKIUS,
«UHBEPCUSD, KAMIUTUKALU», «IKBUBAJICHIUDY. JIOTHUECKUE BBIPAKECHUS.
BrIunciienne JIoru4eckoro 3Ha4€Husi COCTABHOTO BbICKA3bIBaHUS MPHU
U3BECTHBIX 3HAYCHUSIX BXOJISAIINUX B HETO JIEMEHTAPHBIX BbICKA3bIBAHUM.
TabauIbl HCTUHHOCTH JIOTUYECKUX BhIpakeHUM. Jlornueckue oneparuu u
orepaluy HaJl MHOKeCTBamMu. [IpuMephl 3aKOHOB anreOphl JOTUKH.
DKBHUBAJICHTHbIE TPE0Opa30BaHUsI JIOTUYECKUX BbIpaxkeHu. Jlornueckue
dbynkmuu. [TocTpoeHue JIOrHYECKOro BRIPAXKCHUS ¢ JaHHON TaOuIeit
UCTUHHOCTHU. Jlornueckue 3neMeHnTsl komnetotepa. Tpurrep. Cymmarop.
[TocTpoenue cxeMbl Ha JIOTUYECKUX AJIEMEHTAaX IO JOTHYECKOMY
BBIPAKEHUIO. 3aMKCh JIOTUYECKOTO BBIPAXKEHUS 10 JIOTUYECKOU CXeMe

NHudopmanimoHHble TEXHOJIOTHH

3.1

TexcroBerit mporeccop. PenakrupoBanue u hopmarupoBanue. [IpoBepka
opdorpaduu u rpammaTuku. CpeacTBa IMOMCKa U aBTO3aMEHEI B
TEKCTOBOM Iiporieccope. Mcnonb3oBanne cruieil. CTpyKTypUpOBaHHbIE
TEKCTOBBIE JOKYMEHThl. CHOCKH, ornasiieHue. O01auHble CEPBUCHI.
KonnexktuBHas pabota ¢ JokyMeHTOM. UHCTpYMEHTBI pelieH3UpOBaHUs B
TEKCTOBBIX Mpoleccopax. [lenosas nepenucka. Pedepar. [Ipasuiia
[IUTAPOBAHUS UCTOYHUKOB U 0(hOPMIICHUS OUOIHOTPAPUIECKUX CCHITIOK.
OdopmiieHne crucka JIuTepaTyphbl




11 KUIIACC

Kon

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
o0pa3oBaTesibHOI MPOrpaMMbI CpeIHero o0uero 00pa3oBanmsi

[udposas rpaMOTHOCTH

1.1

[TpuHIMIIBI TOCTPOEHUS U anapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX
cereil. CereBble mpoTokoibl. CeTh MHTEpHET. Anipecanus B ceTu
Nutepuer. CucremMa TOMEHHBIX UMEH

TeopeTnueckrne 0CHOBBI HH(DOPMATUKH

2.1

Mopenu u moaenupoBanue. Llenu monennpoBanus. COOTBETCTBUE
MOJEIIA MOACIIUPYEMOMY OOBEKTY WM npoueccy. Gopmanusaius
MPUKIIAIHBIX 3a71a4. [IpeacTaBienne pe3yibTaToB MOICIMPOBAHUS B
BU/JIE, YTOOHOM JUIsl BOCTIpUATHS YeoBeKoM. ['paduyeckoe
MIpEJICTABIICHUE TAHHBIX (CXEMBbI, TaOJIUILIbI, TPAPUKH )

2.2

I'padsr. OcHoBHBIE OHATHA. Buabl rpadoB. Pemenue anroputMruaeckux
3a]1a4, CBSA3aHHBIX C aHAIM30M I'padoB (IOCTPOEHUE ONTUMAIBHOTO IYTH
MEXy BeplIMHaMu rpada, onpeneneHne KOJIMIecTBa pa3InyHbIX MyTeu
MEX]ly BEpLIMHAMH OPUEHTUPOBAHHOTO allMKJIMYECKOTO rpada)

2.3

JlepeBbsi. bunapHoe nepeBo. JIMCKpeTHBIE UTPBI IBYX UTPOKOB C MOJIHOU
nHpopmanuei. [loctpoenue nepeBa nepedopa BapuaHTOB, OIIMCAHHE
CTpaTeruy Urpbl B TaOIMYHOU popme. BoIUrphiliHbIE CTpaTEeru.
Hcnonb3zoBanue rpadoB U 1€PEBLEB MPU ONMUCAHUN OOBEKTOB U
IIPOLIECCOB OKPY’KAIOIIEr0 MUpPa

AJNTOPUTMBI U IPOTPAMMUPOBAHUE

3.1

OnpeneneHre BO3MOXKHBIX PE3YIbTATOB Pa0OTHI MPOCTEHIINX
ITOPUTMOB YIIPABJICHUS UCIIOJHUTEISIMU U BBIYHACIUTENBHBIX
anroputMoB. OmpeeneHre HCXOAHbIX TaHHbIX, PU KOTOPBIX aJrOPUTM
MOJKET 1aTh TpeOyeMbli pe3yabTar

3.2

DTanbl peneHus 3aJ1a4 Ha KOMITbloTepe. SI3bIK MpOorpaMMUpPOBaHUS
(ITackans, Python, Java, C++, C#). OCHOBHBIE KOHCTPYKIIUH SI3bIKA
mporpaMMHUpoBaHusi. TUTIBI JaHHBIX: [IEJIOYUCIICHHBIE, BEIIECTBEHHEIE,
CUMBOJIbHBIE, TorTnueckue. BeTBnenus. CoctaBHble ycinoBus. LIUKIbI €
ycioBueM. L{ukiel mo nepemeHHoi. Mcnonb3zoBanue Tabuil
TPacCUPOBKHU




3.3

Pa3paboTka u mporpaMMmHas peaan3anus alrfOPUTMOB PEIIEHUS TUIOBBIX
3aja4 0a30Boro ypoBHs. [Ipumepsl 3a1a4: anropuT™Mbl 00pabOTKH
KOHEYHOU YKCIIOBOM MOCIIEN0BATENLHOCTH (BBIYUCIEHUE CYMM,
IPOU3BE/ICHUH, KOJIMUECTBA AIEMEHTOB C 3a/IaHHBIMHU CBOMCTBaMH ),
AITOPUTMBI aHAIN3a 3AMKMCH YUCEN B IO3ULIMOHHOW CUCTEME CUMCIICHHS,
QJITOPUTMBI PELLICHUS 3a7]a4 METOI0OM repedopa (MOUCK HanOOJIbIIETO
o01Iero JeNuTeNs AByX HaTypaJIbHbIX YMCEN, IPOBEPKA YUCIIA Ha
MPOCTOTY)

3.4

O6paboTKa CUMBOJILHBIX JaHHBIX. BeTpoeHHbIE (DYHKIIMM A3bIKA
IPOrpaMMHUPOBAHMUS JIJIs1 00PaOOTKH CUMBOJIBHBIX CTPOK

3.5

TabnuuHble BETMUYUHBI (MACCUBBI). AJITOPUTMBI paOOTHI C 3JIEMEHTaMU
MaccHBa C OTHOKPaTHBIM IPOCMOTPOM MAacCHBa: CYMMHPOBAHUE
2JIEMEHTOB MaCCHBa, MOJACUYET

KOJIM4YECTBA (CyMMBbI) 3JIEMEHTOB MAaCCHBA, YAOBIECTBOPSIOIINX
3aIaHHOMY YCJIOBUIO, HAXO0K/IEHHE HAauOOJIbIIEeTr0 (HAMMEHBIIIETO)
3HAYEHHUs DJIEMEHTOB MaCCUBA, HAX0KIEHUE BTOPOTO 10 BEJIMYNHE
HanOOJIBIIETO (HAMMEHBIIIET0) 3HAYCHUS, TUHEHHBIN MOUCK JIEMEHTA,
[epeCcTaHOBKA 3JIEMEHTOB MaccuBa B 00paTHOM nopsiake. CopTupoBka
OJIHOMEpHOro MaccuBa. [IpocTeie METOBI COPTUPOBKH (HAIIpUMED,
METO/1 Iy3bIpbKa, METOJ BbIOOpPA, COPTUPOBKA BCTABKAMH).
[ToamporpaMmmel

NHpopMamoHHbIE TEXHOJIOTHH

4.1

Ananu3 nanubiX. OCHOBHBIE 33/]a4M aHAM3a JTAHHBIX:
MIPOTHO3UPOBaHME, KiacCUPUKALMs, KJIacTepu3allis, aHaIn3
oTkioHeHH. [TocnenoBaTenbHOCTD peleHus 3a7a9 aHAIU3a JaHHBIX:
cOOp EPBUYHBIX JIAHHBIX, OYMCTKA U OIICHKA KaueCTBa JAHHBIX, BEIOOD
1 (MJIM) MOCTPOEHUE MOJIETH, TpeoOpa3oBaHue JaHHbBIX, BU3YyalU3alus
JAHHBIX, UHTEPIIPETAIUS PE3YIHTATOB

4.2

AHaIIM3 JaHHBIX C IIOMOIIBIO JICKTPOHHBIX Ta0IUIl. BeruuciaeHue
CYMMBI, CPETHETO apu(PMETHIECKOT0, HAMOOJBIIIETO 1 HAUMEHBIIIETO
3HAYCHHUM JUana3oHa

4.3

KOMHI)IOTepHO-MaTeMaTI/I‘-IeCKI/IC MOJICIIH. OTanbl KOMIIBIOTCPHO-
MATCMATHYCCKOTI'O MOACIUPOBAHUA: ITIOCTAHOBKA 3a/1a4H, pa3pa60TKa
MOJCIHU, TCCTUPOBAHUEC MOICIIN, KOMHBIOTCPHBIﬁ OKCIICPUMCHT, aHAJIU3
PE3YJIbTATOB MOACIIMPOBAHUA

4.4

UuciieHHOe pellieHne ypaBHEHUH C TIOMOIIBIO TToA00pa mapaMerpa




Tabnuunsie (pensuronHbIe) 0a3bl JaHHBIX. TabmuIa — mpeacTaBIeHNE
cBeJieHn 00 OHOTUIIHBIX 00bekTax. [lone, 3anuce. Koy Tabmuisl.
Pabora ¢ roroBoi 0a3oi faHHBIX. 3anoaHEeHHE 0a3bl JaHHBIX. Ilouck,
4.5 COPTUPOBKA U (UIbTpaIUs 3anuceil. 3anpockl Ha BEIOOPKY JTaHHBIX.
3anpocsl ¢ mapamerpamu. BeruncnsieMble nosist B 3anpocax.
MHuoroTtabimunbie 6a3bI JaHHBIX. TUIBI CBSI3EH MEXKTy TaOIUIIaMHU.

3anpocm K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

2.10 Betsnenus. CocTaBHbIEC YCIOBHS (3aITUCH JIOTHYECKUX BBIPAXKEHUHN Ha
M3y4aeMOM SI3bIKe MporpammupoBanus). Haxoxaenue MUHUMyMa 1
MaKCUMyMa U3 JIBYX, TPEX U 4eThIPEX yKcell. Penienne kBajapaTHoOTro
YpaBHEHHUS, UMEIOIIETO BEIIECTBEHHBIE KOPHU

IIposepsiembie Ha EI'D no nunpopmatuke
TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTEILHON MTPOrPaMMBbI CPETHETO OOIIEro

oOpazoBaHuUsI

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJIbTaTam
IPOBEPSEMOro| OCBOEHHUS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CPEHETO
TpeOOBaHUS oO1ero o0pa3oBaHus

1. 3HaTh (MIOHUMATBH)

1.1 [ToHnMaHuEe OCHOBHBIX MPUHIIUIIOB YCTPOKCTBA U
(GYHKIIMOHUPOBAHMS COBPEMEHHBIX CTAIIMOHAPHBIX U
MOOWJIBHBIX KOMITBIOTEPOB; TCHICHIIUNA PAa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHI; BJIaJICHIE HABBIKAMHU PaOOTHI C
OTICPAlIMOHHBIMHM CUCTEMaMHU U OCHOBHBIMHU BHJIaMU
IPOrpPaMMHOTO OOECTICYSHUS IS PEIICHHs YIEOHBIX 3a1a 110
BBHIOpaHHOM CIlelMAIU3ALUN

1.2 Hanuune npencraBieHuii 0 6a30BbIX MPUHIUIIAX OPTaHU3ALUU U
(YHKIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEn

1.3 [TornMaHre OCHOBHBIX TIPUHIIMIIOB TUCKPETH3AIIUN Pa3TMYHbIX
BUJIOB WH(MOpMAIIN

1.4 [Tonumanne 6a30BbIX aITOPUTMOB 00PaOOTKH YMCIOBOU U

TEKCTOBOM MH(MOPMAITUH (3aITUCh YHCEI B MO3UIIHOHHON
CHUCTEME CUMCJICHUS, ICIMMOCThD IEIbIX YUCEN; HAX0XKICHUE
BCEX MPOCTHIX YUCEI B 33ITaHHOM JHara3oHe; o0padoTKa




MHOTOPa3psAIHBIX LENbIX YUCEN; aHAIU3 CUMBOJIBHBIX CTPOK U
JIPYTHUX), AITOPUTMOB ITOMCKA U COPTUPOBKU

1.5

3HaHue PYHKIIMOHAIbHBIE BOBMOXHOCTH HHCTPYMEHTAIBHBIX
CPEACTB Cpefibl pa3paboTKu

1.6

Bragenue oCHOBHBIMU CBEJIEHUSAMH O 0a3ax JTaHHBIX, UX
CTPYKTYypE, Cpe/ICTBaxX CO3AaHusI U pabOThl C HUMHU

1.7

[TornmaHne BO3MOXKHOCTEN U OTPAHUYECHUN TEXHOJIOTUI
MCKYCCTBEHHOT'O MHTEJICKTA B PA3JIMUHBIX 00JIACTAX; HAIMUWE
MPEACTABICHUI 00 UCIOIB30BAHUH HH(POPMALIMOHHBIX
TEXHOJIOTHUH B Pa3IMYHBIX PO ECCHOHATBHBIX chepax

1.8

Bitanenue TeopeTHYeCKUM arapaToMm, IMO3BOJISIOIINM
OCYUIECTBJISITh IPEICTABICHUE 3aJAHHOTO HATYPAJTIbHOTO YU CIIA
B Pa3JIMYHBIX CUCTEMAaX CUUCIICHUS; BBIIIOJIHATh
npeoOpa30BaHus JOTMYECKUX BBIPAKEHUM, UCIIONIb3YsI 3aKOHBI
anreOpbl JJOTUKU; ONPEIENIATh KpaTYallnil yTh BO
B3BEILIEHHOM rpade U KOJIMYECTBO IyTel MKy BEpIIMHAMU

OPUCHTHUPOBAHHOI'O AlTUKIIMYCCKOI'O rpa(pa

YmMmeTh

YMeHHe UCIoNbh30BaTh KOMITBIOTEPHO-MAaTEMaTHYECKUE MOJIEITH
JUTs aHalIi3a 00BEKTOB U TIPOIIECCOB: (DOPMYIUPOBATH 1€
MOJICIIUPOBAHUS, BBITIONHATH aHAJIU3 PE3YIbTATOB, IMOTYYECHHBIX
B X0JI¢ MOJICIIMPOBAHUS; OTICHUBATh aJICKBATHOCTH MOICITH
MOJIETTUPYEMOMY OOBEKTY WIIH MPOIECCY; MPEICTABISATh
pe3yNbTaThl MOACITUPOBAHUS B HATJISITHOM BHJIC

2.2

YMeHue kiaccupUIMpoBaTh OCHOBHBIE 33/1a4M aHATIN3a
JaHHBIX (TPOrHO3UPOBaHUE, KiIacCU(pUKALIK, KIaCTepU3alIns,
aHaJIM3 OTKJIOHEHUI ); MOHUMATh MOCIIEIOBATEIBHOCTh PEIICHUS
3aJ1a4 aHaJu3a JaHHBIX: cOOp MEPBUYHBIX TAHHBIX, OYMCTKA U
OLICHKA KauyeCTBa JAHHBIX, BEIOODP U (WUJIM) MOCTPOCHUE MOJIEIH,
npeoOpa3oBaHUE JIAHHBIX,

BU3YyAJIN3alWA JaHHbIX, MHTCPIIPCTAINA PE3YJIbTATOB

2.3

YMenue onpenensath tHGOPMaIMOHHBIH 00beM TEKCTOBBIX,
rpauUeCcKuX U 3ByKOBBIX JAHHBIX MPH 3aJaHHBIX TapaMeTpax
JUCKPETU3ALMH. Y MEHHUE ONIPENENATh CPEIHIOI0 CKOPOCTh
nepeavyu JaHHBIX, OIIEHUBATh U3MEHEHHUE BPEMEHU TIepeiauu




ITPpHU UBMCHCHHUHA I/IH(bOpMaIlI/IOHHOI‘O o0BeMa JaHHBIX U
XApaKTCPHUCTHUK KaHaJla CBA3U

2.4

YMeHue cTpouthb Ko, 00eCrednBaIoNIi HANMEHBIITYIO
BO3MOKHYIO CPEJTHIOIO JUIMHY COOOILEHUS MPU U3BECTHOM
4aCTOTE CUMBOJIOB

2.5

YMeHue UCI0JIb30BaTh IIpHU pCUICHNUH 3a/1a1 CBOMCTBA
HOBHHHOHHOﬁ 3aIIMCH YHUCCJI, AJITOPUTMBI ITIOCTPOCHM 3alICHU
qucia B HOBHHHOHHOﬁ CHCTCMC

CUMCJICHUS € 3alaHHBIM OCHOBAHHEM W IIOCTPOCHUS YHCJIa 110
CTPOKEC, COI[Cp)K&HIGﬁ 3aIIMCh 5TOI'0 4HCJja B HOSHIII/IOHHOﬁ
CUCTCMC CHHCIICHUA C 3aJaHHBIM OCHOBAHUCM, YMCHHUC
BBIITOJIHATD apI/I(l)MeTI/I‘IeCKI/IC OoIrcpanru B IOSMIUOHHBIX
CHUCTCMaX CHHUCICHUA

2.6

YMeHHE CTPOUTH JIOTUYECKOE BBIPAKEHNUE B TU3BIOHKTUBHOU 1
KOHBIOHKTUBHON HOPMaJIbHBIX (pOpMax 1o 3aJlaHHOM Tabiuie
MCTUHHOCTH; UCCJIEI0BATh 00JIaCTh UCTUHHOCTH
BBICKA3bIBaHUS, COJEPKAILErO IEPEMEHHBIE; PEIIATh
HECJIOKHBIE JIOTHYECKUE YPABHEHHUS

2.7

YMeHue penath alroOpuTMUYSCKAEC 3a/1a9H, CBI3aHHBIC C
aHanu3oM rpadoB (3a7a4i MOCTPOCHHS ONITUMAIILHOTO My TH
MEXIy BepuinHaMu Tpada, onpeneneHus KOJIuIecTBa
Pa3TUYHBIX MyTEeH MEKIy BEpIIMHAMUA OPHUEHTHPOBAHHOTO
AIUKIINYECKOro rpada)

2.8

YMeHne UCIOIb30BaTh AEPEBbS IIPU aHAIU3E U TOCTPOEHUN
KOJIOB U JIJIsl TpeACTaBICHUs apu(PMETUUECKUX BBIPAKCHUH,
IIPY PELICHUM 3a/1a4 IOMCKA U COPTUPOBKU; YMEHUE CTPOUTH
JIEPEBO UTPHI TI0 33JJAHHOMY JITOPUTMY; pa3padaThiBaTh U
000CHOBBIBaTh BBHIUTPHIIIHYIO CTPATETHUIO UTPhI

2.9

YMeHue aHaaIu3upoBaTh AITOPUTMBI C UCIIOJIH30BAHUEM Ta0IUIL
TPaCCHUPOBKH; OTIPEACIIATh 0€3 UCIIOIb30BaHUS KOMIILIOTEPA
Pe3yJbTaThl BBHITIOJIHEHUS HECIOKHBIX MPOrpamMmM,
BKJTFOYAIOIIMX LIUKJIbI, BETBJICHUS U MONPOTPAMMBI, IPH
3QIaHHBIX UCXOIHBIX JAHHBIX




2.10

YMeHue onpenensTh CI0KHOCTh U3ydaeMbIX B Kypce 0a30BbIX
IrOPUTMOB (CYMMHUPOBAHHUE 3JIEMEHTOB MacCHUBa, COPTUPOBKA
MaccHuBa, epeOOpHbIC aITOPUTMBI, TBOUYHBII OUCK) U
IIPUBOJIUTH IIPUMEPBI HECKOJIBKUX AJITOPUTMOB Pa3HOU
CJI0KHOCTH JIJISI PELICHUS OJJHOU 3aJa4

2.11

Brnagenue yHHUBEpCaIbHBIM S3BIKOM IPOTPAMMHUPOBAHUS
BbIcOKOTO ypoBH#A ([Tackans, Python, Java, C++, C#),
HPEACTABICHUSAMHU O 0A30BbIX THITAX JAHHBIX U CTPYKTYpax
JTaHHBIX; YMEHHUE HCIIOJIH30BaTh OCHOBHBIC YITPABJISIOIIHC
KOHCTPYKIIMH; YMEHHE OCYIICCTBIISTh aHAIN3 TIPE/I0KEHHON
MIPOTPaMMBI: OIIPEIEIIATh PE3YJIBTAThl PAOOTHI TPOTPAMMEI IPH
3aJJaHHBIX UCXOJHBIX JaHHBIX; ONPECIISITh, IPH KaKuX
MCXO/IHBIX JJAHHBIX BO3MOYKHO IOJTy9EeHUE YKa3aHHBIX
PE3yJIbTATOB; BBISABIIAT JaHHBIC, KOTOPHIE MOT'YT IIPUBECTH K
omuOKe B paboTe MporpaMMsbl; GOpPMYITHUPOBATE TPEIIOKCHHUS
0 YIIYYIIEHUIO TIPOrPaMMHOTO KOJIa

2.12

YMeHue peanu3oBbIBaTh Ha BEBIOPAHHOM JIJISl U3YUCHUS SI3bIKE
nporpammupoBanus Beicokoro ypoBHs (ITackans, Python, Java,
C++, C#) TunoBble alrOpUTMbI 00PAOOTKHU YHUCEIT, YUCITOBBIX
MOCJIETIOBATEILHOCTEH U MaCCHBOB: TPE/ICTABIICHUE YK CIIA B
BU/JIe HAOOpa MPOCTHIX COMHOXKUTENEH; HAXOXKICHUE
MaKCHUMaJIbHOW (MUHUMAJIBHOM) U(PHI HATYPaTBHOTO YKCTIA,
3aMMCAaHHOTO B CHCTEME CUHCIICHUS C OCHOBAHHEM,
HerpeBblmarmuM 10; BeUucIeHre 0000IIeHHBIX
XapaKTEPUCTHK IJIECMEHTOB MacCHUBa WJIA YHCIIOBON
MOCJIEIOBATEILHOCTH (CYyMMBI, IPOU3BEICHUS CPEIHETO
apu(pMETHIECKOTO, MUHUMAJILHOTO M MAaKCUMAaJIbHOTO
AIIEMEHTOB, KOJIMYECTBA DJIIEMEHTOB, YAOBIICTBOPSIOIINX
3aJIaHHOMY YCJIOBHIO); COPTUPOBKY DJIEMEHTOB MACCHBA;
yYMEHHUE UCTOJIb30BaTh B MPOrpaMMax JaHHBIC Pa3InIHBIX
THIIOB C YY€TOM OTPaHUYCHHM HA TUATa30H WX BO3MOYKHBIX
3HAYCHUN, TPUMEHSThH TP PEIICHUU 337]a4 CTPYKTYPhI TaHHBIX
(ciucku, cloBapH, CTEKH, OUYEPEH, IEPEBbs); TPUMEHSTh
CTaHJapTHBIE ¥ COOCTBEHHBIE TIOIITPOTPAMMBI JIJIs

00pabOTKH YHCIIOBBIX JTAHHBIX U CUMBOJIBHBIX CTPOK;
MCIIOJIh30BAaTh MIPH pa3padOTKe MporpaMm OMOIUOTEKH
MIOIPOTPaMM; YMEHHUE UCIIOJIb30BaTh CPEICTBA OTIIAIKH
IIPOTPaMM B Cpe/ie IPOrpaMMUPOBAHMS




2.13

YMeHHue HCTIOTh30BaTh AIEKTPOHHBIC TAOIUIIBI IS aHAIH3a,
peACTaBIeHUs U 00paOOTKH JaHHBIX (BKJIIOYasi BEIOOP
ONITHUMAJIBHOTO PEIICHMUS, OO0 JIMHAH TPEHA, PEIICHUE
3a]1a4 MPOTHO3UPOBAHUS); YMEHHUE UCIIOIH30BATh TAOTMUHBIC
(pensoHHBIC) Oa3bl JTAHHBIX M CTIPABOYHBIC CHCTEMBI

2.14

YMeHue opraHu3oBbIBaTh TUYHOE HHPOPMAITIOHHOE
MIPOCTPAHCTBO C UCHOJIb30BAHUEM PA3IUYHBIX CPE/ICTB
U(POBBIX TEXHOJOTUI; MOHUMAHUE BO3ZMOXHOCTEH IUPPOBBIX
CEPBHCOB TOCYIaPCTBEHHBIX YCIIYT, IIU(PPOBHIX
00pa3oBaTeNbHBIX CEPBUCOB

IlepeueHb 2IIEMEHTOB COJIEPKAHNUS,
nposepsembix Ha EI'D no undopmarnke

Kon

HpOBGpHCMBII?I QJICMCHT COACPKAHUA

[udpoBasg rpaMOTHOCTh

1.1

OcHOBHBIC TCHACHIWH PA3BUTUSA KOMIIBIOTCPHBIX TEXHOJIOTHUH.
HapaJ'IJ'IeJ'IBHBIC BBIYHMCJIICHUA. MHOFOHpOHCCCOpHBI@ CHUCTCMBI.
Pacnpe;[eneHHble BBIYHMCJIIMTCIIBHBIC CHCTCMBI U 06pa60TKa OOJIBIITNX
JaHHBIX

1.2

[TpuHIMIIBI MOCTPOEHUS U anfapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX
cereid. CereBble poToKoIbl. CeTh IHTEpHET. AZlpecanus B CETU
Nutepner. [Ipotoxoins cteka TCP/IP. Cuctema JOMEHHBIX UMEH.
Pa3nenenune IP-cetn Ha mOACETH ¢ IIOMOIIBIO MAaCOK MOJCETEN

1.3

@aitnosas cucrema. [louck B Qaitnosoit cucreme. [puHImIbI
pa3MelIeHNs] U UMEHOBaHUsI (PaiyIoB B TOJITOBPEMEHHOM MaMsTH.
[ITaG0HbI A1 onucaHus rpynn ¢aiios

1.4

CxopocTb nepegayn JTaHHBIX. 3aBUCUMOCTb BPEMEHM MEpeaadyu OT
UH()OPMAITMOHHOTO 00bhEeMa TAHHBIX M XapaKTEPUCTUK KaHaJIa CBSI3U

1.5

[Mudposanne naHHbIX. CHMMETPUYHBIC © HECUMMETPUYHBIC MIUDPHI.
[udpsr npoctoit 3amensl. [ludp Lesaps. Hudp Buwkenepa.
Anroputm mmdpoBanus RSA

1.6

Konp1, mo3Bosisitomyre 00HapyKUBaTh U UCTPABIIAThH OIMIUOKH,
BO3HUKAIOIIME MPU Nepeaadye JaHHbIX. PaccTosiHne X3MMUHra.
KomupoBanue ¢ moBTopeHremM OUTOB.

Koawsr XoMmMmuara

Teopernyeckre 0CHOBBI HHPOPMATHUKH




2.1

JIBonuHOE KOgupoBaHue. PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOJIB.
JlexoaupoBaHue cOOOIEHUH, 3aITMCAHHBIX C TOMOILBIO
HEPaBHOMEPHBIX KOJIOB.

Ycenosue @ano. [loctpoeHne 0IHO3HAYHO TEKOAUPYEMBIX KOJIOB C

IIOMOIIBIO ACPCBA

2.2

Teoperndeckre mMoaXoapl K OIEHKE KOJUYECTBA MH(POPMATIHH.
Enaununet usmepenus konudectsa uHGopManuu. AiapaBUTHBIN
MOXO/T K OLICHKE

KOJIM4YeCcTBa HHPOpMAIUH. 3aKOH aJAUTUBHOCTH HH(POPMAITIH.
®opmyna Xaptiu. Uudopmanus u BepositHocTh. Dopmyna [llennona

2.3

Cucrtemsl cunciienus. PazsepHyTas 3amuch 1EIbIX U IPOOHBIX YHCET
B MTO3UIIMOHHOI cucTteMe cunciieHnsi. CBOMCTBA MO3UIIMOHHOM
3aMKUCH YMCia: KOJIMYeCTBO Udp B 3aMKCH, IPU3HAK JIEITUMOCTH
YyCJa HA OCHOBAHUE CUCTEMBI CUMCIICHUS. AJTOPUTM MEPEBOIa
L[EJIOr0 YKcIia U3 P-U4HOM CUCTEMBI CUHUCIIEHUS B AECATUYHYIO.
AnTOopuTM NepeBojia KOHeUHOUW P-uuHOM ApoOu B IECSITHUYHYIO.
AJNTOpUTM NEPEBOAA LEIOTO YUCIIA U3 AECATUYHON CUCTEMBI
cunciienus B Puunyto. [lepeBoj koHEUHON AECATUUHON qpoOu B P-
WYHYI0. JIBOWYHAs, BOCBMEpPUYHAS U MIECTHAAUATCPUYHAS CUCTEMBI
CUYMCIICHUS, CBSI3b MEK1Y HUMU.

ApudmMernueckre onepariy B TO3UITMOHHBIX CUCTEMAaX CUUCICHUS

2.4

TpounyHas ypaBHOBEILIEHHAs] CUCTEMA CUMCIICHUS. [[BOMYHO-
JNECSITUYHASI CUCTEMA CUUCIICHUS

2.5

Komuposanue texcroB. Koguposka ASCII. OgHoOaiTHBIE
koaupoBku. Cranmapt UNICODE. Koguposka UTF-8. Onpenenenune
MH(POPMAITMOHHOTO 00beMa TEKCTOBBIX COOOIIICHUI

2.6

Konupoanue nzoopaxenuit. OuieHka nHPOpMaIMOHHOTO 00bema
rpauIecKuX MTaHHBIX NP 33JJaHHBIX pa3peIICHUH U TIyOnHe
KOJIUpOBaHUS 1BeTa. [[BeToBBIC MOIETH.

Komuposanue 3Byka. Onienka nHGOPMAIIMOHHOTO 00beMa 3ByKOBBIX
JAHHBIX TIPH 3aJaHHBIX YaCTOTE AUCKPETU3AINH U Pa3PSATHOCTH
KOJIMPOBaHMS




2.7

AnreOpa snoruku. [lonsitue Boicka3biBaHus. Bricka3blBaTebHbIE
dbopmel (pearkaThl). KBaHTOPHI CyIIeCTBOBAHUS M BCEOOIITHOCTH.
Jlornueckue onepanuu. Tadauiel ucTUHHOCTU. Jlornueckue
BBIpKEHUA. JIornueckue ToxaecTBa. Jlornueckue onepamnuu u
orepaluy HaJl MHOXECTBaMU. 3aKOHBI alnreOphl JIOTUKH.
OKBHUBAJICHTHBIE TPEOOPa30BAHUS JIOTUYECKUX BBIPAXKECHUM.
Jlornueckue ypaBHEHHS U CUCTEMBI YPABHEHHM.

Jlornueckue QpyHKIIMU. 3aBUCUMOCThH KOJTUYECTBA BO3MOXKHBIX
JoTHYeCKUX (YYHKIMHA OT KOJIMYECTBA apTYMEHTOB.
Kanonuueckue popmbl JOrHUECKUX BBIPAKECHUN

2.8

CoBepllleHHbIE TU3BIOHKTUBHBIE KOHBIOHKTUBHBIE HOPMAJIBHBIE
(GbOpMBI, AITOPUTMBI UX TTOCTPOCHUS IO TaOJIUIIE ICTUHHOCTH

2.9

Jlornueckue 31EMEHTHI B cOCcTaBe KoMmIbtoTepa. Tpurrep. Cymmarop.
MHoropa3zpsasslii cymmarop. IloctpoeHne cxem Ha JIOTHYECKHUX
AJIeMEHTAax M0 3aJJaHHOMY JIOTUYECKOMY BBIPAKEHHUIO. 3aIucCh
JIOTUYECKOTO BBIPAKEHMS 110 JIOTUYECKON CXEME

2.10

Mopnenu n MmoznenupoBanue. Llenn MoaennpoBanus. AJEKBaTHOCTD
MOJIEIHN MOJAETupyeMoMy 00BbeKTy Uiu npoieccy. @opmanuzanus
NpUKIaaHbIX 3a1a4. [IpeacraBnenue pe3yabTaToB MOACIUPOBAHUS B
BUJIE, YIOOHOM AJis1 BOocHpusATUs yenoBekoM. ['paduueckoe
MPEICTABICHNUE TAHHBIX (CXEMbl, TAOIHILIbI, TPA(UKH).

2.11

[IpencrapiieHue 1EIbIX YUCET B TAMSITH KOMITbIOTEPA.
OrpaHu4eHHOCTb JUaria3oHa Yuces Npyu OrpaHUYEHUN KOJIMYeCTBa
pa3psanoB. [lepenosiHeHne pa3psaHON CETKUA. be33HakoBbIE U
3HAKOBBIE JJaHHBIC. 3HAKOBBIM OUT. JIBOMUHBINA TOMOJTHUTEIBHBIN KO
OTPULIATENBHBIX YUCET.

[ToOuToBbIE NOrMYeckue onepaunu. Jlornueckuid, apupmeTundecKkui
U rukindeckuid casuru. [lludpoBanue ¢ moMoIs0 mooUTOBOM
onepanuu "uckiovaromee MJIN"

2.12

[IpencraBienune BEMIECTBEHHBIX YMCEI B MaMITH KOMIIBIOTEpA.
3Hayvalas 4acTh U MOPsA0K yucia. /{nanazoH 3HaueHU
BeILIECTBEHHBIX uncell. [IpobiemMbl XpaHeHUs BEIECTBEHHBIX YHCeT,
CBSI3aHHBIE C OTPAHMYEHUEM KOJUYECTBA Pa3psiioB. BeimonHeHue
oTiepaIuii ¢ BeMEeCTBEHHBIMU YHCIaMH, HAKOTUICHUE OIMMOOK TpH
BBIUHMCIICHUSAX




2.13

I'padsl. OcHoBHBIe OHATHS. Buabl rpados. Onucanue rpados ¢
MOMOIIBIO MaTPHUIl CMEXKHOCTH, BECOBBIX MaTpPHII, CIIHUCKOB
CMEKHOCTU. Pelienne anropuTMUUecKux 3a7ay, CBI3aHHBIX C
aHanu3oM rpadoB (IOCTPOEHUE ONTUMAIILHOTO ITYTH MEX]TY
BepllIMHAMU Tpada, onpeeeHrue KOJINUeCTBa pa3InyHbIX MyTen
MEXy BepIIMHAMU OPUEHTUPOBAHHOTO AIIUKIMYECKOTO Tpada)

2.14

Hepensi. bunapuoe nepeso. JlepeBbst moncka. CriocoOsr 00xoaa
nepesa. [IpencraBnenue apupMeTHUECKUX BBIPAKEHUHN B BUJIE
nepesa. cnonb3oBanue rpadoB U IEPEBHEB MTPU OMUCAHUHN OOBHEKTOB
U TIPOLIECCOB OKPY>KAIOIIETO MUPA

2.15

JIMCKpETHBIE UTPHI IBYX UTPOKOB C TIOJTHON MHPOPMAITUECH.
[TocTpoenue aepeBa nepedopa BApuaHTOB, OMMMCAHUE CTPATETHH UTPHI
B TaOnmuuHOM (hopme.

BI)IHFpBIHIHBIC U IIPOUT'PBIIIHBIC ITO3UIIHNH. BBIHFpLIIHHBIG CTpaTCruu

2.16

CpezncTBa UCKYCCTBEHHOTO UHTEIUICKTA. MieHTr(uKaius u nouck
n300pakeHui, pacrno3HaBanue Jimil. Vicrosib30BaHNe METO/I0B
HCKYCCTBEHHOT'O MHTEJIEKTa B O0OYYAIOIINX CUCTEMAX.
Hcnonb3oBaHrne METO/IOB UCKYCCTBEHHOTO MHTEIIIEKTA B
pobororexnuke. Uutepuer Bemeit. Heitponnsie cetu

AJNTOPUTMBI U POTPAMMUPOBAHUE

3.1

dopmanuszanus NoHATHA airoputMa. Mamuna Teropunra kak
YHUBEPCAIbHAS MOJICNIb BEIYMCICHUIN

3.2

OreHka CclI0XKHOCTH BbIYHCIIeHUH. BpeMs paGoThl 1 00bemM
HCITOJIB3YEMOM MaMsITH, UX 3aBUCMOCTh OT pa3Mepa UCXOIHBIX
naHHBIX. OTeHKa aCUMIITOTUYECKOMN CIIOKHOCTH aJITOPUTMOB.
AJNTOPUTMBI TIOJTMHOMHUAIILHOU clTokHOCTH. [lepebopHbie
anroputMbl. [IpuMeps! pa3IMdHBIX aTOPUTMOB PEIICHUS OHOM
3a/1auu, KOTOPbIE UMEIOT PA3IMYHYIO CIIOKHOCTD

3.3

Omnpenenenre BO3MOXKHBIX PE3YJIbTATOB PAOOTHI MPOCTEHIITNX
aNTOPUTMOB YIIPABJICHUS UCTIOJHUTEISIMU U BRIYUCITUTEIHHBIX
anroputMoB. OTpeeIeHre HCXOIHBIX TaHHBIX, TPH KOTOPBIX
ITOPUTM MOXET JaTh TPEOYEeMbIi Pe3ysIbTaT

3.4

AJropuTMbI 00pabOTKM HATYpaJbHBIX YUCEI, 3aMHCAaHHBIX B
MO3UIMOHHBIX CUCTEMAX CUMCIIEHUS: pa30MeHue 3alliCy YUCIia Ha
OTJEeNbHBIE IU(PBI, HAXOXKACHUE CYMMbI U POU3BEACHUS LU(p,
HaXO0XKJIECHUE MAaKCUMAJIbHON (MUHUMAIbHOM) UDPHI.
[IpencraBnenue uncna B Buje HabOpa MPOCTHIX COMHOKUTEIIEH.
AJTOpUTM OBICTPOTO BO3BEJEHUS B CTENEHb. [I0MCK MPOCTHIX Uncen




B 33JJaHHOM JHaNa30He C MOMOIIBIO aJropuT™Ma "perieTo
Opatochena"

3.5

MHoropa3psaHble LeIble YuCia, 3a1a4u JUIMHHON apu(PMETUKH

3.6

S3p1k porpammupoBanus (Ilackans, Python, Java, C++, C#). Tumsl

JAHHBIX: LIEJIOYUCIICHHBIE, BEILIECTBEHHbIC, CUMBOJIbHBIE,
JIOTUYECKUE. Betsnenus. Cioxxuble yciaoBus. LIukisl ¢

ycnoBueM. LIMKIbI o mepeMeHHoM.

O06paboTka qaHHBIX, XpaHAnwmxcs B (paiinax. TeKCcTOBbIE U TBOUYHBIC

daiinsl. QaitnoBbie nepemMeHHbIe ((aiioBbie ykazaTenn). YTeHue us3

¢aiina. 3anuce B daii.

Pa3buenue 3aqaun Ha noa3anayu. [logmporpaMmel (IpoLieaypsl U
¢bynkuun). Micnonb3oBaHue cTaHaapTHON OMOIMOTEKH sI3bIKa
MIPOTpaMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHbie mpoueaypsl 1 pyHkiuu. Mcnonb3oBanue
CTEeKa JJI1 OPTraHU3alNU PEKYPCUBHBIX BHI30BOB

3.8

Yucnennbie MeToibl. TOYHOE U MPUOJIMKEHHOE pEeLICHUs 3a/1a4u.
UYuclieHHOE pellieHne ypaBHEHUH ¢ TOMOIIIBIO IToAOOpa mapaMeTpa.
YuclieHHbIE METO/IbI pELIEHUsI YPaBHEHUI: METO]T Tepedopa, METO
MOJIOBUHHOTO fesieHusi. [IpubnnxeHHoe BBIYUCICHHUE IMH KPUBBIX.
Boruncnenue minomazaeit puryp ¢ HoMoIIbio YMCICHHBIX METOI0B
(MeTo MpsAMOYTOJILHUKOB, METOJ Tparneuuii). [Touck Mmakcumyma
(MuHMMYMa) QYHKIIMH OJHOM MEpEeMEHHOW METOIOM IOJIOBUHHOTO
NETIEHUS

3.9

O06paboTKa CUMBOJIBHBIX JaHHBIX. BcTpoeHHbIE (DYHKIIMH A3bIKA
IPOrpaMMHUPOBAHMUS 1711 00PAOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKH CUMBOJIBHBIX CTPOK: TOJICYET KOJIMUECTBA MOSBICHUIN
CUMBOJIa B CTPOKE, pa30MeHue CTPOKH Ha CJI0Ba MO MPOOETbHBIM
CUMBOJIaM, IMOUCK MOJACTPOKH BHYTPU JAHHOW CTPOKH, 3aMEHA
HAWJEHHOM MOJICTPOKHU Ha IPYTYIO CTPOKY. ['eHepanus Bcex CoB B
HEKOTOPOM aj(aBuTe, yIOBICTBOPSIONINX 3aIaHHBIM OTPAaHUYECHUSIM.
[IpeoOpa3oBanue ynciaa B CUMBOJBHYIO CTPOKY U 0OpaTHO




3.10

MaccuBBI ¥ TIOCIICIOBATEIBHOCTH YUCe. BeranciaeHne 00001eHHbBIX
XapaKTEPHUCTHK 3JICMEHTOB MacCHBa WJIA YHCIIOBOM
MOCJIETIOBATEILHOCTH (CyMMBI, TIPOU3BEICHNUS, CPEITHETO
apu(PMETHICCKOTO, MUHUMAJILHOTO M MAaKCUMAaJILHOTO 3JICMEHTOB,
KOJIMYECTBA DJIEMEHTOB, yIOBJIETBOPSIONINX 3aJaHHOMY YCIIOBHIO).
JIMHEHHBIN MOMCK 3aJaHHOTO 3HAYCHHS B MACCHUBE. AJITOPUTMBI
paboTHI C 3JIEMEHTaMH MacCHBa ¢ OAHOKPATHBIM ITPOCMOTPOM
MaccuBa. CoOpTHpOBKa OTHOMEPHOTO MaccuBa. [IpocTeie METO B
COPTHUPOBKHU (METOJI ITy3bIpbKa, METO]T BEIOOpA, COPTUPOBKA
BcTaBkamu). CopTHpoBKa cliussHEEeM. brIcTpasi COpTHpPOBKa MaccuBa
(anroput™ QuickSort). JIBOMYHBIN TOKCK B OTCOPTUPOBAHHOM
MacCHBE

3.11

JIByMepHBbIE MAacCCUBBI (MaTpPHULIbI). AITOPUTMBI 00paOOTKU
JIBYMEPHBIX MAaCCHBOB: 3allOJTHEHHE TBYMEPHOTO YHCIOBOTO MacCHBa
0 3aJIaHHBIM IIpaBUJIaM, IOUCK JIEMEHTA B IBYMEPHOM MACCHUBE,
BBIUMCJIEHHE MaKCUMyMa (MUHUMYMa) U CyMMBI 3JIEMEHTOB
JIBYMEPHOTO MAaCCHBa, IEPECTAaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOTO
MaccuBa

3.12

CrnoBapu (accolMaTUBHBIE MACCUBBI, OTOOPAKEHHUS ). XAII-TaOJIUIIBI.
[TocTpoenue andaBUTHO-4ACTOTHOTO CJIOBAPS JUISI 3aJJaHHOTO TEKCTa

3.13

Crexu. AHanu3 MpaBUIIBHOCTHA CKOOOYHOTO BBIPAKEHUS.
Brraucnenue apuMeTHIecKkoro BeIpaKeHUs, 3alIMCAHHOTO B
noctdurkcHoi popme. Ouepeau. Mcnons3oBanue ouepean 1
BPEMEHHOTO XPaHCHHUSI TaHHBIX

3.14

Anroputmsl Ha rpadax. [locTpoeHne MUHUMAaTbHOTO OCTOBHOTO
JIepeBa B3BEIIEHHOIO CBSI3HOI'O0 HEOPUEHTUPOBAHHOTO Tpada.
KonnyecTBo pa3znuyHbIX IyTeEN MEXAY BEPIIMHAMU
OpPUEHTHUPOBAHHOTO AIIMKINYECKOro rpada. Anroputm JenkcTpbl

3.15

JepeBbs. Peanuzanus aepeBa ¢ HOMOIIBIO CCBUIIOYHBIX CTPYKTYP.
JBonunbie (OuHapHbIe) nepeBbs. [locTpoenue nepesa A 3a1aHHOTO
apu(pMETHIECKOTO BhIpaKkeHUs. PeKypcrUBHbBIC aITOpUTMBbI 00X0/1a
nepesa. Micnonp3oBaHue cTeka U ouepenu s 00xo/a aepena

3.16

JluHaMuyeckoe NporpaMMUPOBAHNUE KaK METO/1 PEIIeHUS 3a1ay C
COXpaHEHUEM

IIPOMEKYTOUHBIX PE3YIbTATOB. 3aJa4H, PEIIAEMbIE C TOMOILBIO
JTUHAMHYECKOTO MPOrPAMMUPOBAHUS: BEIYMCIEHUE PEKYPCUBHBIX
(GyHKUMNA, TOICYET KOJIMYECTBA BAPUAHTOB, 33J1a4u ONTUMH3ALUN




3.17

[TonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MTPOTPAMMUPOBAHUH.
OO0bexThI 1 Kinaccbl. CBoWCTBa U METOABI 00bEKTOB. OOBEKTHO-
OpUEHTHUPOBaHHBIN aHanu3. PazpaboTka mporpamm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOJIX0/1A.

WNukancynsnus, Haclea0BaHUE, MOIUMOphu3m

HNupopmaninoHHbIe TEXHOJIOTHU

4.1

AHann3 gaHHbIX. OCHOBHBIE 3a/1a4M aHAJIM3a JaHHBIX:
MIPOTHO3UPOBaHME, KiacCUUKaLWs, KJIacTepu3alus, aHalu3
OTKJIOHEHHH. [locnenoBaTenbHOCTh pEMICHUS 3a/1a4 aHAIN3a JAHHbBIX:
cOOp MEPBUYHBIX JIaHHBIX, OYMCTKA U OLICHKA KayecTBa JaHHBIX,
BBIOOD ¥ (UJTH) TIOCTPOCHHUE MOJIENH, TPEe0oOpa30BaHKE JIAHHBIX,
BU3yaIM3alusl JaHHBIX, UHTEPIpETalus pe3ynabTaToB. [I[porpamMmHbie
cpeacTtBa u HTepHET-CEpBUCHI 111 00paObOTKHU U MIPEACTaBICHUS
JNAHHBIX. bonblne naHHbIE.

MaimuaHoe o0ydeHue

4.2

AHanu3 1aHHBIX C MOMOILBIO AJEKTPOHHBIX Ta0M1l. Beruncnenue
CYMMBI, CPETHETO apU(PMETHUECKOT0, HAMOOIBIIETr0 (HAMMEHBIIIETO)
3HauYeHUs auarna3zoHa. Beruucienue koagppuimenTa Koppesuu
IBYX psAA0B HaHHbIX. [locTpoeHue cTondyaThiX, IMHEWYaThIX U
KpyroBbix nuarpamm. [loctpoenue rpapukoB @pyuknuii. [lon6op
JIMHUY TPEHJ1a, PELICHUE 3a/1a4 IPOrHO3UpOBaHus. Penienue 3anau
ONTHUMH3ALMHU C TOMOIIBIO 3JIEKTPOHHBIX TaOJIUIL

4.3

JluckpeTtuzanus Ipyu MaTEMaTUYECKOM MOJEITUPOBaHUN
HEIPEPBIBHBIX MpoLeccoB. MoienupoBaHue TBUKEHUSI.
MopenvupoBaHue OMOJIOTUYECKUX CUCTEM. MaTemMaTH4ecKue MoJIeTn
B DKOHOMUKE. BBIUMCIUTEIBHBIE SKCTIEPUMEHTBI C MOJICISIMH.
O6paboTka pe3ynbTaTOB dIKCIIEPUMEHTa. MeTo1 HAUMEHBIITUX
kBaspaToB. OIleHKa YUCIIOBBIX MTAPAMETPOB MOJICTUPYEMBIX
00BEKTOB U TpoIleccoB. BoccTaHOBIEHNE 3aBUCUMOCTEH 1O
pe3yabTaTraM 3KCIepUMeHTa

4.4

BepostHOCcTHBIE  MOZAENM. Metonst  Monte-Kapiio.
Nmutanimonnoe MmoaenupoBanue. CUCTEMBI MAaCCOBOTO
oOcy>KUBaHUS

4.5

Tabnuunsie (pensuoHHbIe) 0a3bl JaHHBIX. Tabmuna -
IpEICTaBIICHUE CBEICHNUI 00 OMHOTHITHBIX 00bekTax. [1oe, 3amuce.
Kirou TaGauier. Paborta ¢ ToTOBOM 0a30i1 JaHHBIX. 3aoIHEHHE 0a3bl
naHHbIX. [lorck, copTupoBKa U PrIIBTpaus JaHHBIX. 3alIPOCHI HA
BBIOOPKY JTaHHBIX. 3aIIPOCHI C TapaMeTpaMu. Beraucisiembie mois B
3ampocax.




MHoroTabiaudHble 0a3bl JaHHBIX. THITBI CBSI3EH MEXKIy TaOIHIIaMHU.
Buemmnuii kimrod. LlenoctHoCTh 0a3b1 TaHHBIX. 3alPOCHI K
MHOTOTa0IMYHBIM 0a3aM JaHHBIX

4.6 | TexcroBblil nponieccop. CpeacTBa MOUCKA U aBTO3AMEHBI B
TEKCTOBOM Iporeccope. CTpyKTypUpOBaHHbBIE TEKCTOBBIE
nokyMeHThl. CHOCKH, ornaBiieHue. [IpaBuia nutupoBanus
HCTOYHUKOB U 0hopmieHUs: OuOmorpauuecKux CChUIOK

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
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