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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no uHdopmaruke (yriayOJ€HHBIM ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHHsl pa3paboTaHa HAa OCHOBE TpeOOBaHUI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeIbHOM MpPOrpaMMBbI CpeHero 00IIero oOpazoBaHus, npeacraBieHHbIX B OI'OC
COO, a takxe penepanbHOI paboueit mporpaMMbl BOCIIUTAHHUS.

[Iporpamma 1o uH(OpMaTUKe NMaET NpPENCTaBICHUE O LENsAX, OOIIel cTpaTeruu
oOy4eHHs, BOCIUTAHUS W Pa3BUTUA OOYYAIOUIUMXCS CpEACTBAMHU Y4YeOHOro IMpeaMeTa
«adopmarukay Ha yriayOJIEHHOM YpOBHE, YCTAaHABIMBAET O0S3aTEIBHOE MPEIMETHOE
coJiep)KaHue, MPEAyCMaTpUBAeT €ro CTPYKTYpHpOBaHHE MO pa3ieliaM U TemMaM Kypca,
ompeNeNsieT pachpelelieHue ero Mo kiaccaM (rojaM HU3y4yeHus), Ja€T MpUMEpPHOE
pacnpenesneHue y4eOHbIX YacOB IO TEeMaTHYECKUM paslieflaM Kypca U PEKOMEHIyEeMYIO
(IpuMepHYI0) TIOCIEIOBATEIBPHOCTh WX M3YYCHHS C YYETOM MEKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBA3€H, JIOTMKM Y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH
o0yyarommxcs.

[Iporpamma no wuHGOpPMATHKE OMNpEACIsSeT KOJUYECTBEHHbIE U KAYECTBEHHBIC
XapaKTEPUCTUKU y4YEOHOTO Marepuana i KaXJOoro roja M3y4eHHs, B TOM YHCIE IS
COJIepKaTeIbHOTO HAIOJHCHHUSI Pa3HOTO BUJA KOHTPOIS (IMTPOMEKYTOUYHOH AaTTECTAINH
00ydJaronmxcsi, BCEPOCCHMCKUX TMPOBEPOUYHBIX PpabOT, TOCYAAPCTBEHHOW HWTOTOBOM
arrectaiuu). [Iporpamma o nunpopmMaTuke sSBISIETCS OCHOBOU JJIsSI COCTABIICHUS] aBTOPCKUX
y4eOHBIX MMPOrpaMM U Y4eOHUKOB, TOYPOUHOTO TJIAHUPOBAHMS KypCa YUUTEIIEM.

Nudopmartuka B cpeaaem o01eM 00pa30BaHUK OTPAXKAECT:

CYIIHOCTh MH(POPMATHKNA KaK HAYYHOW IUCIUILIMHBI, W3Yydaromield 3aKOHOMEPHOCTH
MPOTEKaHUS M BO3MOXXHOCTH aBTOMAaTH3aIMK HWH(POPMAIMOHHBIX MPOIECCOB B Pa3TUIHBIX
CUCTEMAX;

OCHOBHBIC 00JIaCTH TpPUMEHEHUsT WHOOPMATHKU, TPEKIE BCEr0 HHPOPMAIUMOHHBIC
TEXHOJIOTHH, YIPABICHUE U COIIMATBHYIO CeEpy;

MEXIUCITUTUTMHAPHBIN XapakTep HHOOPMATUKHA U WH(DOPMAITMOHHON JeATETLHOCTH.

Kypc wunHdopmaTtuku myis ypoBHS cpeaHero oOmiero oOpa3oBaHHS — SBISETCS
3aBEPIIAIOIIUM ATANIOM HEMPEPHIBHON MOJATOTOBKH 00yYaromuxcs B 00J1acTi HHPOPMATUKHU
1 UH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH, OMUPAETCS Ha COJAEpX)aHUE Kypca
MH()OPMATUKHA YPOBHS OCHOBHOTO OOIIETO 00pa30BaHUS M OIBIT MIOCTOSHHOTO IMPUMCHCHHUSI
MH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH, Ja€T TEOPETUYECKOEC OCMBICIICHHE,
MHTEPIPETANIO U 0000IIIEHNEe ATOTO OIbITA.

Pesynbrarel yriyOnéHHOTO YpOBHS M3ydeHHs ydeOHoro mpeameta «udbopmaTrka
OpUEHTHUPOBAHbl Ha TMOJIyYeHHE KOMIETEHTHOCTEH AJi Mmocienyromeil npodeccuoHaaIbHOM
NEATEeIbHOCTH KaK B paMKax JaHHOW MpeaMETHOM 00JIacTH, TaK U B CMEXHBIX C Hel
obOnactsix. OHM BKJIIOYAIOT B ceO0s:

OBJIAJICHUE KIIIOUEBHIMU TOHSATUSMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS
JaHHAs TpeIMeTHas o00JIacTh, PACIO3HABAHWE COOTBETCTBYIOIIMX WM TPU3HAKOB U
B3aMMOCBSI3€H, CHOCOOHOCTh AEMOHCTPUPOBATh PA3TUYHBIE TIOJIXO0/IbI K U3YUEHUIO SIBJICHUH,
XapaKTEPHBIX IJIs1 U3y4aeMoU MpeaMeTHOM 00nacTy;



YMEHUE peliaTh TUIIOBBIE MPAKTUYECKHE U TEOPETHUECKHUE 3a/1ayd, XapaKTEpHbIE IS
MCIOJIb30BaHUsI METOJIOB U MHCTPYMEHTApHs JAHHON MPEeAMETHOMN 001acTu;

HQJIMYUE MPEICTaBICHUM O JaHHOM IpeIMeTHOM 00JacTH Kak LEJIOCTHOM TEOpuu
(COBOKYITHOCTH TEOPHI1), OCHOBHBIX CBSI3SIX CO CMEXHBIMU 00JIaCTAMU 3HAHUU.

B pamkax yrmyOnéHHOro ypOBHS H3Y4YeHHs HHPOPMATHKK OOECrednBaeTCs
[[eJICHANIPaBICHHAs TOATOTOBKAa OOyYalOIIUXCS K TPOAODKEHUI0 00pa3oBaHHUS B
OpraHu3alMsIX NpoPEecCHOHATBHOIO O0pa30BaHUS MO CIELUATIBHOCTSAM, HENOCPEIACTBEHHO
CBSA3aHHBIM C IIM(PPOBBIMM TEXHOJOTMSMM, TaKUM KaK [porpaMMHas HHXKEHepus,
MH(POpPMaAIMOHHAsA 0E€30MaCHOCTh, MH(OPMALIMOHHBIE CUCTEMbI U TEXHOJIOTUH, MOOWIIBHBIE
CHUCTEMBbl U CETH, OONIbIIME JaHHBIE M MAIIMHHOE OOYy4YeHHE, MPOMBIIUICHHBI WHTEPHET
BelICi, MCKYCCTBEHHBIN WHTEIJICKT, TEXHOJOTMH OeCIpOBOAHON CBSI3U, POOOTOTEXHUKA,
KBAHTOBBIE TEXHOJIOTUH, CUCTEMBI PACIIPEAEIEHHOTO PEECTpa, TEXHOJIOTMH BUPTYaIbHON U
JOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHas 1enb u3yuyeHus: yueOHoro mnpeamera «Mupopmarnka» Ha yriayOn€HHOM
YpPOBHE CpelHero oOiiero oO0pa3oBaHus — oOOecneYeHue MaJIbHEHIIEro pa3BUTHUS
MH()OPMAIMOHHBIX KOMIETEHIMH OO0Yy4arollerocsi, ero roTOBHOCTU K JKU3HU B YCIOBHUSX
pa3BUBaroIIerocs UHMOPMAILIMOHHOTO OOIIECTBA U BO3PACTAIOLICH KOHKYPEHILIMU Ha PBIHKE
TpyZaa. B cBs3u ¢ 3tuM uzydyenue nnpopmatuku B 10—11 knaccax g01KHO 00€CTIEUUTh:

c()OPMUPOBAHHOCTh  MHUPOBO33PEHHUS, OCHOBAaHHOTO HAa  IOHUMAHUU  POJH
nH(OpMATUKH, WH(DOPMAIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOTUHA B COBPEMEHHOM
OOIIIECTBE;

c(OpPMUPOBAHHOCTH OCHOB JIOTHYECKOTO U AITOPUTMUYECKOTO MBIIIICHUS;

c(OpPMUPOBAHHOCTh YMEHUHN pa3inuyaTh (aKTbl U OLIEHKH, CPAaBHUBATh OIICHOYHbBIE
BBIBO/IbI, BUJIETh UX CBSI3b C KPUTEPUSIMU OLICHUBAHUS U CBS3b KPUTEPUEB C OMPENEIEHHOM
CUCTEMOI LIEHHOCTEW, TPOBEPATHh Ha JOCTOBEPHOCTH U 0000111aTh HH(OpMALHIO;

c(OPMUPOBAHHOCTh MPEJCTABICHUNA O BIMSIHUM HH(DOPMALIMOHHBIX TEXHOJIOTUH Ha
’KU3Hb YeJOBeKa B OOIIECTBE, IOHMMaHUE COLMAIBHOTO, SKOHOMUYECKOTO, MOJIMTUYECKOTO,
KyJbTYpPHOTO, IOPHIMYECKOr0, NPHUPOAHOrO, ISPrOHOMHYECKOTO, MEIUIUHCKOIO U
(bM3MOTOTUYECKOTO KOHTEKCTOB HH(POPMALIMOHHBIX TEXHOJOTU;

MPUHATUE TPABOBBIX W ATUYECKUX AaCHEKTOB HWH(MOPMAIMOHHBIX TEXHOJIOTHUH,
OCO3HAaHUE OTBETCTBEHHOCTH JIIOAEH, BOBJEYEHHBIX B CO3/1aHWE€ M MCIOJb30BAHUE
MH()OPMAITMOHHBIX CUCTEM, paclipocTpaHeHne nH(OpMaIny;

CO3JJaHME YCJIOBUM JJisi pPa3BUTHUS HABBIKOB Yy4YEOHOM, MPOEKTHOW, HAy4YHO-
UCCJIEIOBATENIbCKOM M TBOPYECKOM  JEATENBHOCTH, MOTHUBALMM  OOYy4YalOIIMUXCA K
CaMOPa3BUTHIO.

B comepxanum yuebnoro mpenmera «MHpopmaTuka» BBIIEISAIOTCS — YETHIPE
TEMAaTHUYECKHUX pa3zela.

Paznen «llugpoBasi rpaMOTHOCTD) MOCBAIIEH BOIPOCAM YCTPONUCTBA KOMITBIOTEPOB U
JIPYTUX 3JIEMEHTOB U(POBOrO OKPYKEHUS, BKIIOUAs] KOMIBIOTEPHBIE CETH, UCIIOIb30BAHUIO
CPEICTB ONEPALMOHHON CHCTEMBbI, paboTe B ceTu VIHTEepHET M MCIONb30BAHUIO WHTEPHET-
CEpBUCOB, HHPOPMAITMOHHOMN 0€30MaCHOCTH.



Paznen «Teoperndyeckue 0CHOBHI MH(POPMATHKH» BKIIOYAET B C€Osl MOHITHIHBIN

anmapatr  MH(QOPMATHKH, BOMPOCHl  KOAWPOBaHMS  WH(POpMALMH,  H3MEpPEHUs
MHPOPMAIIMOHHOTO OO0BEMA JIaHHBIX, OCHOBBI aireOpbl JIOTMKM M KOMIIBIOTEPHOTO
MOJEIIUPOBAHUS.

Paznen «AJropurMbl M NPOrpaMMHPOBAHHME»  HANpaBlI€H Ha  pa3BUTHE
QITOPUTMHYECKOTO MBIIUIEHUS, pa3padOTKy aJIropuTMOB M OLEHKY HX CIIOKHOCTH,
(dhopMHUpOBaHNE HABBIKOB peasM3allMi MPOrpaMM Ha sI3bIKaX MPOrpaMMHUPOBAHMS BBICOKOTO
YPOBHSL.

Paznen «MHpopmManMoOHHBIE TEXHOJOIHW» IIOCBSIUIEH BOIPOCAM MPUMEHEHHUS
WH(GOPMALIMOHHBIX TEXHOJOTUH, peaTu30BaHHBIX B MPHUKIAIHBIX MPOrPAMMHBIX MPOIYKTaxX
U HUHTEPHET-CEPBUCAX, B TOM 4YHUCJIE B 3aJayax aHaJIW3a JaHHbBIX, MCIOJIb30BAaHUIO 0a3
JAHHBIX U 3JIEKTPOHHBIX TAOJIHIL JIJIs1 peIICHUs TPUKIAAHBIX 3a]1a4.

B npuBenénHom nanee conepkanuu yuyeOHoro npeamera «MHpopMatuka» KypcuBOM
BBIJICJICHBl JIOTIOJTHUTENbHBIE TEMbl, KOTOPbIE HE BXOJAT B 0O0S3aTENbHYIO MPOTPaAMMY
oOy4eHHsl, HO MOTYT OBITb IPENJIOKEHBbI JJISl W3YYEHUS OTIAECIbHBIM MOTHBUPOBAHHBIM U
CITOCOOHBIM O00YYarOIIUMCS.

VYrnyOnéHHsli  ypoBeHb  M3yuyeHUS ~ MHPOPMATUKH  pPEKOMEHAyeTcs  Jid
TEXHOJOTMYECKOro Mpo(uis, OpUEHTUPOBAHHOTO HA HMHXKEHEPHYI0 U HH(OPMALMOHHYIO
chepbl NEATENbHOCTH. YTIyOJEHHBI YpOBEHb H3y4€HHUs HH(POPMATHUKU OOECIIEUYMBAECT:
MOATOTOBKY  OOyYaroUIMXCsl, OpPUEHTUPOBAHHBIX HA  CHEHUAIBHOCTH B  00JacTu
MH(GOPMALIMOHHBIX TEXHOJOTUH U MH)KEHEPHBIE CHEUAIBbHOCTH, Y4acTHE B NPOECKTHOM U
MCCJIEN0BATENBCKON JIESITENIBHOCTH, CBSI3aHHON C COBPEMEHHBIMU HANPABJICHUSMH OTPACiIU
MH(GOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, TOJTOTOBKY K YYacCTHIO B OJIMMITHAZaX
U caadye EquHoro rocy1apcTBEHHOTO SK3aMeHa o MHPOpPMAaTHUKe.

[TocnenoBaTenbHOCTh U3YYEHUSI TEM B MpejeiaX OJHOTO rojaa oOy4eHUss MOXKET ObITh
M3MEHEHAa 10 YCMOTPEHUIO YUMTENs MPHU MOATOTOBKE paboueil MporpaMmbl U MOYPOUYHOTO
IIJIAHUPOBAHMSI.

OO61iee yncao YacoB, PEKOMEHI0BAHHBIX JUIsl U3y4eHusl tHpopMaTuku — 272 vaca: B 10
kiacce — 136 yacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B HEZIEIIO).

COILEPXAHUE OBYYEHUA
10 KUIACC

IIn¢dposas rpamoTHOCTDH

TpeOoBaHUs TEeXHUKM O€30MACHOCTH M TUTHEHBI NPU padboTe C KOMIBIOTEpaAMU H
JIPYTUMU KOMIIOHEHTaMU [IU(GPOBOTO OKPY>KEHHUSI.

[TpuHumner pabOTHl KOMITBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. ApPXUTEKTypa (OH
Helimana. ABTOMaTW4yeckoe BBIIIOJIHEHHE MpOrpaMMbl mpoueccopoM. OneparuBHas,
MOCTOSIHHAS U IOJTOBpeMeHHas namsaTb. OOMEeH JaHHBIMH C MOMOIIbIO MHH. KOHTposuieps
BHEIIHUX YCTPOUCTB. [IpsiMoi mocTyn K maMsTH.



OcCHOBHBIE TEHACHIMHU PA3BUTHS KOMIBIOTEPHBIX TexHonorui. IlapannenbHbie
BbIUMCIIEHUs. MHoromnponeccopubie cuctembl. CynepkoMnbloTepbl. PacrnpenenéHHbie
BBIYMCIIUTEIbHBIE CUCTEMbI W 00paOOTKa OOJBIIMX JaHHBIX. MoOuibHbIE LHU(POBLIE
YCTPOMCTBA U UX POJIb B KOMMYHUKALMIX. BcTpoeHHBIE KOMITBIOTEPBI. MUKPOKOHTPOJIIEPHI.
Po6otu3upoBanHbIe TPOU3BOICTRA.

[IporpammHoe oOecriedeHue KOMIBIOTEPOB W KOMIIBIOTEPHBIX CHCTEM. Buabl
IPOrpaMMHOro oOecredyeHusl U uxX HazHaueHre. OCOOEHHOCTH MPOrpaMMHOTO OOECTICUEHHUSI
MOOWJIbHBIX yCTpoMcTB. IlapamnenbHoe mnporpammupoBanue. CHCTEMHOE MPOTrpaMMHOE
oOecrieuenue. OnepanmoHHble CUCTEMbl. Y TUIUTHL. [paiiBepsl ycTpoiicTB. MHCTamauus u
JEUHCTAIIISALNS IPOrPaMMHOTO 00ECIICUCHHS.

QaitnoBeie  cuctembl. [IpUHLUIBI  pa3MemieHUss W HMMEHOBaHUS  (ailioB B
nosroBpeMeHHor namsatu. [1aGiaonbl A onucanus rpynn ¢anios.

[Iporpammuoe obGecnieyenue. JluneH3upoBaHue MPOrPaMMHOTO OOECHeYeHUsT M|
nuudpoBeix pecypcoB. IlpompuerapHoe U CBOOOJHOE MPOrpPaMMHOE OOECIICUCHHUE.
Kommepueckoe ¥ HEKOMMEPUYECKOE HCMOJb30BAHUE MPOrpaMMHOr0 OOECTeYeHUs: W
nudpoBeIX  pecypcoB.  OTBETCTBEHHOCTh,  yCTaHaBJIMBaeMas  3aKOHOJIATEJIbCTBOM
Poccuiickoii deneparuu 3a HEMPaBOMEPHOE UCIOIB30BAHUE TPOrPAMMHOTO 00ECIICUEHHS U
IU(PPOBBIX PECYPCOB.

[TpuHIMIIBI TOCTPOEHUS U anmnapaTHbIE KOMIIOHEHThl KOMIBIOTEPHBIX ceTeil. CeTeBbie
npotokoiiel. Cerb MuTepHeT. Anpecanus B cetd MuTtepHer. ITporokoner creka TCP/IP.
CucreMa TOMEHHBIX UMEH.

Paznenenne IP-cetm Ha moacetm ¢ momomipio  Macok moxaceteit.  CereBoe
agMuHucTpupoBanue. [lonmyuenne nqaHHBIX O CETEBBIX HACTpOMKax KoMmbroTepa. [IpoBepka
HaJIMYus CBSI3U C y3JIoM ceTh. OmnpeiesieHre MapiipyTa JBUKEHUS TaKeTOB.

Bunasr nearenbHoctu B cetu MutepHer. CepBuckl MHTepHera. ['eonHdopmaninoHHbie
CUCTEMBI. ['€0JIOKAIIMOHHBIE CEPBUCHI PEAIbHOTO BPEMEHH (HampuMep, JOKaIUsl MOOMIbHBIX
TenedOHOB, ONpEAeNIeHHe 3arpy>KeHHOCTH  aBTOMArucrpajeil), HUHTEPHET-TOPTOBIIA,
OpoHMpOBaHKUE OWJIETOB M TOCTHUHHUII.

I'ocynapcTBeHHBIEC JIEKTPOHHBIE CEPBUCHI U ycayru. ColuanbHble CETH — OpraHu3aIus
KOJIJIEKTUBHOT'O B3aUMOJICHCTBUS U 0OMeHa JaHHbIMU. CeTeBOM STUKET: MpaBujia MOBEICHUS
B kubepmpoctpanctBe. [Ipobnema mopmmHHOCTH ToNy4eHHOUW uHMOpMmaruu. OTKpBITHIE
o0Opa3oBaTenbHbIE PECypPCHI.

TexHOTeHHBIE W  DKOHOMHUYECKHE  YIpO3bl, CBSI3aHHBIE C  HCIOJIb30BAHUEM
MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHoJoruil.  OO0mmue  mpoOiaemMbl  3alIUTHI
uHdopmaruu u uHboOpMaIrmoHHoW Oe3omacHocTH. CpeacTBa 3amuThl WHPOPMAIUHA B
KOMITBIOTEPAX, KOMIBIOTEPHBIX CETAX W aBTOMATU3UPOBAHHBIX WHOOPMAITMOHHBIX
cucremax. I[IpaBoBoe obecrieueHre HHGOPMAITMOHHON O€30ITaCHOCTH.

[IpenoTBpaliieHe HECAHKIIMOHUPOBAHHOTO JOCTyNa K JIMYHOW KOH(PUACHIIMATbHON
nHpOpMaIuu, XpaHALICHCS HAa TEPCOHATHLHOM KOMIIBIOTEPE, MOOWJIBHBIX YCTPOMCTBAX.
Bpenonocnoe mnporpamMmHoe obecrnedueHne W CrnocoObl OOpbObI C HUM. AHTUBUPYCHBIC
nporpammbl. OpraHu3zanus JUYHOTO apxuBa uHMopmaiuu. PesepBHOE KONMHpPOBaHUE.
[TaposibHas 3ammTa apxuBa.



MudppoBanne npanupix. CuUMMeTpuUHbIE W HecMMMeTpuuHble mH@Ppbl. [Hudps
npoctoii 3amensl. Ludp Lezaps. ludp Buxenepa. Anroputm mudposanus RSA.

Teopernyeckue 0CHOBbI HH(POPMATUKH

WNupopmanus, nanssie U 3HaHus. MH(popMalinoHHbIE IPOLIECCH B IPUPOJE, TEXHUKE U
oOuiecTse.

HenpepbIBHBIE 1 TUCKPETHBIE BEIMYMHBI U CUTHAIIBI. Heo0X0AMMOCTh JUCKPETU3ALNH
UHpOpMaluy, NPEAHA3HAYEHHON Il XpaHEeHMs, Nepenadyd U oOpaboTKM B LU(POBBIX
CUCTEMAX.

JIBoM4HOE KOAMpOBaHHE. PaBHOMEpHBIE M HEpaBHOMEpPHBIE KOABI. JlekoaupoBaHue
COOONIEHMH, 3aIIMCAaHHBIX C IOMOIIBI0 HEPAaBHOMEPHBIX KOAOB. Y ciioBue Pano. [loctpoenue
OJIHO3HAYHO JEKOJAMPYEMBIX KOJIOB C IMOMOIIbIO JAepeBa. ENMHMIIBI N3MEPEHHS] KOIHMYECTBa
nHpopManuu. AnpaBUTHBIN TOAX0]T K OLICHKE KOJIMYECTBA HH(DOPMALIUH.

Cucremsbl cuucienus. Pa3BépHyTas 3amuch UEabIX U APOOHBIX YUCEN B MO3UIIMOHHOU
cucteMe cuuciaeHus. CBOMCTBA MO3UIIMOHHON 3allMCH YMCJA: KOJUYECTBO LU(p B 3amucH,
MIPU3HAK JIEJIMMOCTH YKCJIa HA OCHOBAHUE CUCTEMbI CUUCIIEHUSA. AJITOPUTM IIEPEBOJIA LETOrO
yucia U3 P-WYHOI CUCTEMBI CUMCIIECHUS B ACCATUYHYIO. AJITOPUTM MEepeBojia KOHEUHOH P-
WYHOM ApoOU B JECATUUHYIO. AJTOPUTM IEPEBOAA LIEJIOT0 YUCHIA U3 NECATUYHON CHUCTEMBbI
cuncineHuss B P-uunyro. IlepeBon koHeuHOU necsTUUHON Npobu B P-uunyro. /[BomuHnas,
BOCBMEpUYHAs M IIECTHAAUATEPUYHAs] CHCTEMbl CUYUCIEHHS, CBSI3b MEXIy HHUMHU.
Apudmernueckue onepanyd B NO3MLUMOHHBIX CHCTEMaxX CUMCIEHUA. TpouyHas
YPaBHOBEIIEHHAs] CUCTEMA CUUCIIEHUS. J[BONUHO-IECATUYHAsA CUCTEMA CUUCIICHUS.

KomupoBanune tekctoB. Komupoka ASCIl. OpnoOaiitHbie komupoBku. CraHmapT
UNICODE. Komupoka UTF-8. Omnpenenenne uHPOPMAIMOHHOTO O0BEMA TEKCTOBBIX
COOOIIEHUH.

KogupoBanue wu3o0paxenuil. OueHka HHQOPMALMOHHOTO 00bEMa TIpaPuUecKux
JaHHBIX MPHU 33JaHHBIX pa3pellieHuu M IIyOMHEe KOAMpOoBaHUs LBeTa. L[BeToBBIE MOJeNu.
Bekropuoe xkomupoBanue. dopmatel Tpaduueckux ¢ainoB. TpéxmepHas rpaduka.
®dpakTanbHas rpaduka.

KoaupoBanue 3Byka. OueHka HHPOPMAIMOHHOTO OOBEMA 3BYKOBBIX JaHHBIX MpH
3a/IaHHBIX YaCTOTE IUCKPETU3ALUU U PA3PSITHOCTU KOAUPOBAHHUS.

Anrebpa noruxu. [lonstue BbickasbiBaHus. Bricka3piBaTenbHbie (OPMBI (ITPEIUKATEI).
KBaHTOpBI CylIeCTBOBaHUS U BCEOOUTHOCTH.

Jlornyeckue onepauuu. Tabnuibl uCTUHHOCTH. Jlornyeckue BoipakeHus. Jlornueckue
ToxaecTBa. Jloka3aTeabCTBO JIOTMYECKUX TOXAECTB C MOMOUIBIO TaOMUIl HCTUHHOCTH.
Jlornyeckue onepanuy 1 onepanuy Hal MHOKECTBAMHU.

3aKkoHbI anreOpbl JOrMKU. DKBUBAJIEHTHBIE TPEOOPA30BaHUs JTOTMUECKUX BbIPAXKCHHI.
Jlornueckue ypaBHEHHs U CUCTEMBI YPABHEHUM.

Jlornyeckue (yHKIMH. 3aBUCHUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTMUECKHUX (DYHKIIMMA
OT KOJIMYECTBA apryMeHTOB. [loJiHbIe cCTEMbI TOTUYECKUX (QYHKIUH.

Kanonunueckue (opMbl JOrH4eckux BbIpakeHUU. COBEpIIEHHbIE TU3BIOHKTHBHbBIE U
KOHBIOHKTUBHBIE HOpMalbHbIE (OPMBI, QJITOPUTMBI HX MOCTPOCHHS TIO Taliuie
UCTUHHOCTH.



Jlornyeckue  aneMeHTBl B cocTaBe  Kommbiorepa.  Tpurrep.  Cymmatop.
MHoropaspsaseii cymmarop. lloctpoenne cxem Ha JIOTMYECKHX 3JIEMEHTAX M0 3aJaHHOMY
JIOTUYECKOMY BBIPAXKEHUIO. 3aIKUCh JIOTHYECKOTO BBIPAKEHUS IO JIOTHYECKON CXEME.

[IpencraBiieHre LENbIX 4YKCENl B NMaMITH KomIbioTepa. OTpaHUYEHHOCTh IWANa3oHa
Yucel TPU OrPaHWYEHUH KOJIMYECTBA paspsnoB. llepenonHenue paspsaHON CETKH.
be33nakoBrle W 3HAKOBBIC AAHHBIC. 3HAKOBBIM OWT. JIBOWYHBINA HOMOIHUTCIBLHBINA KO
OTPULIATENBHBIX YUCET.

[ToGuToBBIE NOrMYecKue omeparuu. Jlorudeckuii, apuMETHIECKUN U ITUKINYECKUN
casury. llIudpoBanue ¢ MOMOIIEI0 TOOUTOBOM orepaluu «uckimovaromiee NIy,

[IpeacraBieHre BEUIECTBEHHBIX YWCEN B IMAMITH KOMIIbIOTEpa. 3Hayallas 4acTb H
NOpSIIOK  yKcia. JlMama3oH 3HA4YeHW BellecTBEHHbIX uucen. [IpoOiseMbl XpaHEeHUs
BEILIECTBEHHBIX YHCEJ, CBA3aHHBIC C OTPAHMYCHHEM KOJIMYECTBA Pa3psAloB. BrImoigHeHHe
orepanuii ¢ BeIEeCTBEHHBIMU YUCIIAMH, HAKOIIJICHUE OIMOOK TP BBIYUCICHUSIX.

AJITOPUTMBI H IPOTPAMMHMPOBaHHE

OmnpeneneHre BO3MOXHBIX PE3YIbTATOB padOThI MPOCTEUILINX AITOPUTMOB YIIPABICHHUS
WCTIOJTHUTENSIMU ¥ BBIYUCIUTEIBHBIX aITOpUTMOB. OrpeereHne UCXOAHBIX JaHHBIX, TIPU
KOTOPBIX aJITOPUTM MOKET JaTh TPeOyeMblil pe3yibTart.

OTanbl peumieHus 3aJad Ha KomnbroTepe. NHCTpyMeHTallbHbIE CPEACTBA: TPAHCIISITOP,
OTJIaMuuK, npoduirpoBmMK. KoMnwisiius v HHTEpHnpeTanus mporpamm. BupryaibHbie
MaIlIUHBI.

WNurterpupoBanHas cpena paspaboTku. Meroasl oTianku mporpamm. Mcmonb3oBaHue
TpacCUpOBOYHBIX Ta0Omul. OTaagouyHbli BbIBOA. [lomaroBoe BBHITIOJIHEHHE MPOTPAMMBI.
Touku ocranosa. [IpocMoTp 3HaUeHUI IEPEMEHHBIX.

s3Ik mporpammupoBanust (Python, Java, C++, C#). Tunbl gaHHBIX: ICIOYUCIICHHBIE,
BEILIECTBEHHBIEC, CHUMBOJIbHBIE, Jornueckue. BerBnenusa. Cnoxsble ycnoBus. Llukibsl ¢
ycioBueM. [luknel mo nepeMeHHOW. B3amMo3aMeHSeMOCTh pa3jIuyHbIX BHUIOB ILMKJIOB.
NuBapuant nukia. CocTaBlieHHE LHKJIA C HCIOJIb30BAaHUEM 3apaHEe ONPEACIEHHOTO
MHBapHaHTa IUKIIA.

JlokyMeHTHpOBaHME nporpamMm. Fcnosb3oBanne KoMMeHTapueB. lloaroroska
ONMCAHUS MPOrPaMMbl U HUHCTPYKIMHU JIJIA MOJIb30BATE.

AnropuTMbl 00pab0OTKM HATYpaIbHBIX YHCEII, 3aMMCAHHBIX B MO3UITMOHHBIX CHUCTEMaX
CUHCIICHUS: pa30MeHue 3amucu Yucja Ha OTACNbHBbIC MHU(PHI, HAXOXKICHUE CYMMBI H
pou3BeAeHUs U(P, HAXOKIECHNE MAKCUMATBHOW (MUHUMAJILHON ) IU(PHI.

Haxoxnenue Bcex MpOCTBIX YHCEN B 3aJlaHHOM JauanasoHe. [IpencraBiieHne uyncna B
BHJIe HA0Opa MPOCTHIX COMHOXKUTENEH. ANTOPUTM OBICTPOTO BO3BEACHUS B CTEIICHB.

OO6paboTka MaHHBIX, XpaHsAmuxcs B ¢ainax. TexcToBble W JBOUYHBIC (DAMITBI.
daitnoBrie nepemMeHHbIC ((haiimoBbie ykazaTenn). Utenue u3 Qaitna. 3anuce B daii.

Pa3buenune 3amaum Ha mnoxzamauu. I[loamporpammsbl (mpouenypsl ¥ (QYHKIUM).
Pexypcusa. PexkypcuBHble 00BeKTHl ((ppakTansl). PexypcuBHBbIE mpouenypbl U (QyHKIHUU.
Hcnonb3oBaHue cTeka Juisi OpraHru3aliy PEKYPCUBHBIX BHI30BOB.



Hcnonp3oBaHne cTaHAapTHON OMONIMOTEKH si3bIKa mporpammupoBanus. [logkmouenue
OMOIMOTEK MOAMPOrpaMM CTOPOHHUX MPOU3BOAUTENEeH. MOAYIbHBIA MPUHIIUIT TTOCTPOCHUS
IPOTrpaMM.

Yucnennbie MeTopl. TOuHOE U MPpUOIKEHHOE pelieHus 3a1aun. YucaeHHbIe METO bl
pellleHrsl ypaBHEHHWiIl: MeTon mepedopa, METOJ MOJOBHUHHOTO JeneHusd. llpubmmkénHoe
BBIUMCIICHUE JUIMH KPHUBBIX. Bplumcienue miomaae (uryp ¢ MOMOIIBIO YHCIEHHBIX
METO/IOB (METO/ MPSMOYTOJBHUKOB, MeToa Tpaneinuit). Ilouck makcumyma (MUHHMYyMA)
(GyHKIMHA OAHOW MEPEMEHHON METO/IOM MOJIOBUHHOTO JI€JICHUS.

O06paboTka CUMBOJIBHBIX JIaHHBIX. BcTpoeHHBbIE (DYHKIMH A3bIKA MPOrPAMMHUPOBAHUS
11 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH CUMBOJBHBIX CTPOK: MOJCYET
KOJIMYECTBA MOSBIECHUI CHMBOJA B CTPOKE, pa3OMEHUE CTPOKH Ha CIIOBA MO MPOOETbHBIM
CHUMBOJIaM, MOUCK MOJCTPOKM BHYTPU JTAHHOW CTPOKH, 3aME€HA HAWJICHHOW IMOJCTPOKHA Ha
Apyrylo cTpoky. ['eHepamust Bcex CIOB B HEKOTOPOM aiipaBUTE, yIOBJIETBOPSIOLINX
3aJlaHHBIM orpaHndeHusM. [IlpeoOpazoBanue ynciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl U NOCIEN0BATENBHOCTH YKCENl. Bbluncienre 0000MEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MACCHBA WJIA YHUCIOBOM MOCIEN0BATENBHOCTH (CyMMBI, IPOU3BEACHUS, CPETHETO
apu(pMeTHYECKOro, MUHUMAJIbHOTO U MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YAOBJICTBOPSIIOIIMX 33JJaHHOMY YCIIOBHIO). JIMHEWHBIA IOMCK 3aJaHHOIO 3HAYCHUS B
MAaCCHBE.

CopTtupoBKa 0HOMEpHOro MaccuBa. [IpocTeie METOIBI COPTUPOBKH (METOT ITY3bIPHKA,
METOJl BbIOOpa, COpTHUpOBKa BcTaBkamu). CoOpTHpOBKa ciusiHuEM. BbbicTpas copTHpoBKa
maccuBa (anroputM QuickSort). JIBonyHbII TOUCK B OTCOPTHPOBAHHOM MAaCCHBE.

JIByMepHbIE MacCUBbl (MaTpHllbl). AJNTOPUTMBI OOpPAaOOTKH JIBYMEPHBIX MACCHBOB:
3alI0JIHEHUE JBYMEPHOI'O YMCIOBOIO MACCHBA MO 3aJaHHBIM IIPaBHWJIaM, MIOMCK DJIEMEHTA B
JBYMEPHOM MAacCHBE, BBIYHMCICHHE MakCMMyMa (MUHUMyMa) U CYMMBI 3JIEMEHTOB
JBYMEPHOT'O MAaCCHBa, IEPECTAHOBKA CTPOK U CTOJIOLIOB IBYyMEPHOI'O MacCHBa.

NudopmanuoHHbIe TEXHOJIOTHU

TekcroBblil nporneccop. PegaktupoBanue u popmatuposanue. [IpoBepka opdorpadun
u rpammaTuki. CpencTBa MOMCKA U aBTO3aMEHbI B TEKCTOBOM mpoueccope. Mcnons3oBanue
ctuiiel. CTpyKTYpHUPOBAHHBIE TEKCTOBbIE JOKYMEHThI. CHOCKH, orjiaBieHue. KoiutekTuBHas
pabota ¢ nokymMeHTamMH. WHCTpyMEHTBI pPELEH3UPOBAaHUS B TEKCTOBBIX MpOIECCOpax.
O6maunbie cepBuchl. JlenoBas nepernucka. Pedepar. [IpaBuna muTtupoBaHus HICTOYHUKOB U
opopmienusi Oubanorpapuyeckux ccbuiok. OdopmileHne CIIUCKa JIUTepaTypbl. 3HAKOMCTBO
C KOMIIBFOTEPHOM  BEPCTKOM  TeKCTa. TexHWYecKue CpeACcTBa BBOJA  TEKCTA.
Crennanm3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

Anamu3 pganHbIX. OCHOBHBIE 33Ja4d  aHAJIM3a JIaHHBIX: IPOTHO3HPOBAHUE,
KjaccupuKanus, KiacTepus3alus, aHamu3 OoTKiIoHeHuH. [locrmegoBarenbHOCTh pelIeHUs
3a/lay aHaiM3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYMCTKA M OLIEHKA KayecTBa JaHHBIX,
BBHIOOp W/WJIM TIOCTPOEHUE MOJIENH, NpeoOpa3oBaHKME HaHHBIX, BU3YyaJW3alMs JAHHBIX,
MHTEpIIpeTalus pe3ynbTatoB. [I[porpamMmmHbie cpeicTBa U HHTEPHET-CEPBUCHI AJi1 00pabOTKU
W TIPENCTaBIICHUS JaHHBIX. bonbimme manHeie. MammuaHoe oOydeHue. MHTEIeKTyambHbIN
aHaJu3 TaHHBIX.



AHanu3 NaHHBIX C MOMOIIBIO AIEKTPOHHBIX TaONIWI. BhluucieHne cymMMbl, CpeaHEro
apu(pMETHIECKOTO, HAWMOOJBINEro (HAMMEHBINEr0) 3HAYCHHWs Juara3oHa. BeraucieHue
Kox(huIeHTa KOPPEsLUU ABYX PA/IOB NaHHBIX. [locTpoeHue cTon0uaTeiX, JMHEHYATHIX U
KpyroBbix auarpamm. Iloctpoenue rpadukos ¢yukuuii. [logbop nuHUM TpeHaa, pelieHue
3a/1a4 IPOrHO3UPOBAHMUS.

YucneHHoe pelieHne ypaBHEHUH ¢ MTOMOIIBbI0 Moa0opa mapamerpa. OnTuMu3anus Kak
MOMCK HAaWJIy4ylIero pelieHus B 3aJaHHbIX ychoBusix. lleneBas (yHkuus, orpaHudeHwus.
JlokanbHble U rI100aJbHBI MUHUMYMBI 11eJIeBOM GyHKUIUU. Perienue 3aga4 onTUMHU3ALUU C
MOMOIIBIO SJIEKTPOHHBIX TAOJIHII.

11 KJTACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernyeckue Moaxoabl K OIEHKE KoJu4yecTBa MHGOpMaIMK. 3aKOH aJJIUTUBHOCTU
undopmaruu. Gopmyna Xaptim. Uadopmanus u BepositHocTh. Popmyra [llennona.

Anroputmbl cxkatus gaHHbIX. Anroputm RLE. Anroputm Xaddmana. Anaroputm
LZW. Anroputmsl ckaTus AaHHBIX C MOTEPSAMHU. YMEHbIIEHHWE TIIyOWHBI KOJWPOBAHUS
nBeta. OCHOBHEIE Hjaen anroputMoB cxatus JPEG, MP3.

CkopocTh mepenayu JaHHBIX. 3aBUCUMOCTh BPEMEHHU Tepeaun oT HH(HOPMAITMOHHOTO
00BbEMa JaHHBIX M XapaKTEPUCTHK KaHala CBs3U. [IpUYMHBI BOBHUKHOBEHHMS OIIMOOK IPHU
nepenaade JaHHbIX. Kopapl, mno3BojsIOmME OOHApYKMBaTh M MCHPABIATH OLIMOKH,
BO3HUKAIOIME TMpu Tnepenade naaHHbIX. Paccrosame Xommunra. KoampoBanue ¢
noBTopeHuem o0utoB. Koasl XaMmuHra.

Cuctrembl. KommnoneHThl cuctembl W ux B3aumoneuctsue. Cuctemubiii 3¢ QheKT.
VYmpasienue kak nHGopMalnoOHHBIN nporiecc. OOpaTHas CBSI3b.

Mongenu wu  wmopenupoBanue. Llens wmopenupoBanusi. (COOTBETCTBUE  MOJAEIH
MOJEIUpyeMOMY OOBEKTY WM Tpoueccy, Leau MojaenupoBanusd. Dopmanusanus
MIPUKIIAJIHBIX 3a]1a4.

[IpeacraBnenue pe3yJbTaTOB MOJCIMPOBAHUA B BHJZE, YIOOHOM ISl BOCHPHUSTHS
yesnoBekoM. ['paduueckoe nmpeacTaBaeHUE TaHHBIX (CXEMbI, TaOIHIIbI, TpaduKn).

I'padsl. OcHoBHBIE TOHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO MaTpPHIL
CMEXHOCTH, BECOBBIX MAaTpHIl, CIIUCKOB CMEXKHOCTU. PelieHue alropuTMHYECKHX 3ajad,
CBS3aHHBIX C aHAIM30M TpadoB (MOCTPOCHUE ONTUMAIBLHOTO MYTH MEXKAY BEPIIMHAMHU
rpada, onpeeieHne KOJIMUeCTBA PAa3INYHbIX MMyTeH MEXTy BEPIIMHAMH OPUEHTHPOBAHHOTO
aIUKJIMYecKoro rpada).

HepeBbsi. bunapnoe gepeBo. JlepeBbs moucka. CmocoObl 00xola Jepesa.
[Ipencrabienne apuMETUUECKUX BBIPAKECHUN B BUAEC AepeBa. [[MCKpeTHBIE UIPHI JIBYX
UTPOKOB ¢ ToJHOM mH(popManuei. [loctpoenue nepeBa mepedbopa BapUaHTOB, OIMKMCAHHE
CTpaTeTMu WIPbl B TaOMMUHON (opMe. BBIMTPHINIHBIE W MPOUTPHINIHBIE TTO3HIIHH.
Briirpeliiiasie cTpateruu.

CpencrBa HMCKyCCTBEHHOTO MHTe/UiekTa. (CepBHUCHl MAaIMHHOIO IEPEBOJA U
pacnio3HaBaHusi ycTHOW peun. KorHuTuBHBIE cepBuchl. WneHTudukamms W TOUCK



n300paxeHuit, pacmnozHaBanue Jsui. CamooOyuaromuecsi cucteMbl. VCKycCTBEHHBIN
MHTEJUIEKT B KOMIIBIOTEPHBIX UIpax. Mcronb30BaHWE METOJOB HCKYCCTBEHHOIO MHTEIIEKTa
B oOydJamommx cucremax. lcnonb3oBaHHE METOJOB MCKYCCTBEHHOTO WHTEJUICKTa B
poGotorexuuke.  Wutepuer  Bemed.  IlepcriekTUBBI  pa3BUTHUS ~ KOMITBIOTEPHBIX
MHTEJUJIEKTYJIbHBIX cCUcTeM. HelipoHHbIE ceTn.

AJITOPUTMBI U IPOTPAMMHUPOBAHHUE

®opmanu3zanus NOHATUS anroputMa. MammrHa ThrOpUHTa KaKk YHHBEPCAIbHASI MOJIEIb
BbluKcIicHUH. Te3uc Yépua—TbropuHra.

OrneHka CI0XKHOCTH BhIUUCICHUN. Bpems paboThl 1 00bEM UCIIONIB3yeMOU MaMATH, UX
3aBUCUMOCTh OT pa3Mepa HCXOAHBIX JaHHbIX. ONEHKa ACHMOTOTUYECKOW CIIOKHOCTH
QITOPUTMOB. AJTOPUTMBI MOJUHOMHUAIBHOW CIOXHOCTH. llepeOopHbIE —aJrOpUTMBI.
[IpuMepbl pa3IMYHBIX AITOPUTMOB PEUIEHUS OJHOM 3aJadM, KOTOPHIE MUMEIOT Pa3IMYHYIO
CJIO’)KHOCTB.

[Touck mpocCThIX 4YMcesl B 3aJaHHOM JMANa3oHE C MOMOILIBIO aJITOpPUTMa «PEIIETO
Oparochenay.

MHoropa3psgHble 1eNble YHCTa, 3a/1a4d JJIMHHON apu(METHUKH.

CnoBapu (accouuaTHUBHBIE MacCHUBBI, OTOOpaxkeHus). Xomi-tadbmuusl. [locTpoenue
aJ1(paBUTHO-4aCTOTHOT'O CJIOBAps [ 33JaHHOTO TEKCTa.

Creku.  AHamu3  NPaBUJIBHOCTH  CKOOOYHOrO  BBIpOKEHHs.  Bbluncienue
apu(PpMETUYECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHON (opMme.

Ouepenu. Mcnosp3oBaHue ouepean 1l BpEMEHHOTO XPAHEHUS JaHHBIX.

AnroputMmsl Ha rpadax. [loctpoeHne MUHUMAaIbHOTO OCTOBHOT'O JIEpEBa B3BEILIEHHOTO
CBSI3HOI'O HEOpUEHTHpPOBaHHOTO rpada. KonmnuecTBo pazauyuHbIX myTeld MeXay BEpLIMHAMU
OpPUEHTHUPOBAHHOTO AIIMKINYECKOT0 rpada. Aaroputm JelKcTpsbl.

JlepeBbst. Peanusanuss JepeBa C NOMOIIBIO CCBUIOYHBIX CTPYKTyp. JlBOoWuHBIE
(bunapusbie) nepeBbs. [locTpoenue nepeBa Juisl 3aJaHHOTO apU(DMETHUUECKOTO BBIPAKCHHUS.
PekypcuBHbIe anropuTmbl 006xona aepeBa. Mcnonb3oBaHue cTeka M ouepenu A o0xoja
JepeBa.

JluHamMuyeckoe MporpaMMUpPOBaHME KaK METOJ pEIICHHsS 3a7ad C COXpPaHEHUEM
MPOMEKYTOUHBIX ~ pE3yJbTaTOB. 3aJaud, peliaemMble C TOMOILIBI0 JUHAMHUYECKOrO
IPOrpPaMMHUPOBAHHUS: BHIYUCICHUE PEKYPCUBHBIX (DYHKIIMM, MOACYET KOJTUUECTBA BAPUAHTOB,
3a/1a4¥ ONTHUMU3ALUH.

[Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM MNPOrpaMMHUpOBaHUU. OOBEKTHI U KJIACCHI.
CgoiictBa U MeTOAbl 00BEKTOB. (OOBEKTHO-OPUCHTUPOBAHHBINM aHanu3. Paszpaborka
OporpaMM Ha  OCHOBE OOBEKTHO-OPUEHTHPOBAHHOrO  mojaxoxa.  WHkamcymsmms,
HacJIeJIOBaHKE, IIOJTUMOP(H3M.

Cpensi ObicTpOii pa3padoTku nporpamm. [IpoektrpoBanue uHTEpdEiica moIb30BaATENS.
Hcnonb3oBaHre TOTOBBIX YIIPABISIEMBIX JIIEMEHTOB JIJIs1 IOCTPOCHUS HHTepdeiica.

00630p s36IKOB TporpamMmupoBanus. [loHsATHE 0 MapagurMax NporpaMMUpPOBaHUSI.



NupopmanuoHHbIe TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMATHYECKOTO MOJEIMPOBAHUS: IOCTAaHOBKA  3aJ1a4M,
pa3paboTka MOJIeNId, TECTUPOBAHUE MOJCIHU, KOMIIBIOTEPHBIA HKCIIEPUMEHT, aHaIHu3
PE3yJIbTaTOB MOJICIIMPOBAHUS.

JluckpeTuzanus OpU MaTeMaTHYECKOM MOJIEIUPOBAHUHM HEMPEPBIBHBIX IPOLIECCOB.
MonenupoBanue IBWXKEHUS. MojenupoBaHue OHOJOTHYECKHX CHUCTeM. MaremaTHuecKue
MOJENH B YKOHOMUKE. BBIYMCINTENBHBIE SKCIIEPUMEHTHI C MOJIEIISIMH.

OOpaboTka pe3yNbTaTOB SKCHEpUMEHTA. MeToJ HauMeHbIIMX KBaaparoB. OneHka
YUCJIOBBIX MapaMeTpOB MOJEIUPYEMbIX OOBEKTOB U MpolleccoB. BoccranoBieHue
3aBUCHMOCTEM MO PE3yJIbTATaM IKCIIEPUMEHTA.

BepositHoctHbie Momenu. Meroael Monte-Kapno. MMuTtanmoHHOe MOJEIUpOBAHUE.
CucremMbl MaccoBOTO 00CTYKUBaHUSI.

Tabnuunsie (pensiioHHbie) 0a3bl JaHHBIX. Tabnuila — mpencTaBlieHUE CBEINECHUN 00
OJHOTUITHBIX 00BekTax. Iloie, 3amucek. Kimrou tabmmipel. PaboTa ¢ roToBoi 0a30M JTaHHBIX.
3anonHeHue 0Oa3bl AaHHBIX. lloWck, copTMpoBKa W (PUIBTpalUMs NaHHBIX. 3alpochl Ha
BBIOOPKY JaHHBIX. 3alpOChl ¢ TapamMeTpaMu. Beruucisemspie mois B 3ampocax.

Mmuororabnuunbie 6a3bl TaHHbIX. THUMBI CBsA3e Mexay Tabiuiiamu. BHEIHUN Kirod.
[lemocTHOCTB Ga3bl JaHHBIX. 3aTPOCH K MHOTOTA0IMYHBIM 0a3aM JaHHBIX.

NurepHer-npunoxenusa. [loHsATHE O CepBEpHOM M KIMEHTCKOM YacTAX CauTa.
TexHoJIOTHsl «KJIIMEHT — cepBep», €€ NTOCTOMHCTBA U HenocTaTku. OcHoBbI si3bika HTML u
kackaaHbix Tabmui ctuieit (CSS). Cuenapum Ha si3bike JavaScript. dopmbl Ha BeO-
CTpaHuLE.

Pasmenienune Be6-caitToB. Yciayra xocTuHra. 3arpyska ¢aiaoB Ha CauT.

BBon n300pakeHuid ¢ UCMOIB30BAHUEM PA3IMYHBIX HU(DPOBBIX YCTPOMCTB (LUPPOBBIX
¢doToanmapaTtoB M MHKPOCKOIOB, BHJEOKAMEp, CKaHEpPOB MW JPYIHX YCTPOUCTB).
I'paduueckuit  pemakrop. Paspemenue. Kaapupoanue. VcnpapiieHue TEpCIEKTUBHI.
I'mcrorpamma. Koppekius ypoBHeH, koppekius 1Beta. OOecrBeunBaHHE IIBETHBIX
n3o0paxxenuit. Perymib. Paborta ¢ o6nactsimu. @UIbTPHI.

MHuorocnoiiabie n3o0paxeHusi. TekctoBble ciou. Macka cnos. Kananbel. CoxpaHenue
BbIJIeTIeHHON oOmsactu. IloaroroBka wiumocTpanuid st BeO-calTOB. AHHMUPOBAHHBIC
MU300paKEeHHUSI.

Bexropnas rpaduka. [IpumutuBel. 3menenne nopsaka 3JaeMeHTOB. BripaBHHBaHUE,
pacnpeaenenue. I'pynnupoBka. Kpussie. @opmMaTbl BEKTOPHBIX PUCYHKOB. Mcnonb3oBaHue
KOHTYpOB. BekTopuzaiusi pacTpoBbIX U300paKeHH.

[TpyHIMIIBI TOCTPOEHUS M PEAAKTUPOBAHUS TPEXMEPHBIX Mojeliei. CeTOYHbIe MOJIEIH.
Marepuainesl. MoaeanpoBaHue UCTOUHUKOB ocBelleHus. Kamepsl. AAIUTUBHbBIE TEXHOJIOTHH
(3D-mipunTepsl). [ToHATHE O BUPTYaIbHOM PeaibHOCTH M JAOMOJHEHHON PeabHOCTH.
I[IJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHU S [TPOI'PAMMBI [TO UTHOOPMATHUKE

(YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJTHEI'O OBIIIEI'O OBPA30OBAHI



JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OTPAXKAIOT TOTOBHOCTh W CIIOCOOHOCTH OOyYaroluxcs
PYKOBOJCTBOBAaThbC C(HOPMHUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOU
IIEHHOCTHBIX OPHWEHTAIIM{, TIO3UTHUBHBIX BHYTPEHHUX YOEKIEHWUN, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOro O0OIlEeCTBa, pacIIMPEHUE XKU3HEHHOTO OMbITa U
OTbITa JIEATETLHOCTH B MPOIECCE pean3alMu CPEACTBAMU YYEOHOro MpeIMeTa OCHOBHBIX
HaIpaBJICHUN BOCIIUTATENLHOMN €SI TEIbHOCTH.

B pesynprate nzyuenus mHpopmMaTHKH HAa YPOBHE CpeaHero odmero oOpa3oBaHUS y
oOyuatomnierocs OyayT cpopMUpOBaHbI CICYIONINE JIMYHOCTHBIE PE3YIbTAThI:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HaHME CBOMX KOHCTUTYIMOHHBIX NpaB M OOS3aHHOCTEW, yBa)KEHUE 3aKOHA U
MPaBOIOPSKA, COOJIOICHUE OCHOBOMOJIATAIONIMX HOPM HH(POPMAIIMOHHOTO IpaBa U
nH(pOpMaITMOHHOM 6€301aCHOCTH;

TOTOBHOCTh TPOTHBOCTOSITH HJCOJIOTHU AKCTPEMHU3Ma, HallMOHAIM3Ma, KceHohoOuu,
JUCKPUMHUHALIUU TI0 COLMAIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAJILHBIM MpPHU3HAKAM B
BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

[IEHHOCTHOE OTHOIIIEHUE K UCTOPUUYECKOMY HacJeuto, JOCTKeHUsIM Poccruu B Hayke,
HCKYCCTBE, TEXHOJIOTHUSX, MOHUMAaHUE 3HA4YCHUs HWH(POPMATUKH KAaK HAyKH B >KU3HU
COBPEMEHHOT0 OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO IMMOBEACHUS;

CIIOCOOHOCTh ~ OIIEHWBATh CHUTyaIlldl0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI W IIEHHOCTH, B TOM YHKCIIE B CETH
WnrepHer;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYCCKOE OTHOIIEHWE K MHpPY, BKJIIOYAs 3CTETUKY HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh BOCIPUHHUMATH PA3JIHYHbIC BUJIBI UCKYCCTBA, B TOM YHCJIE OCHOBAHHOTO
Ha UCIOJIb30BaHUU WH(OPMAIIMOHHBIX TEXHOJIOTHI;

5) pu3nuecKkoro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh 3JI0POBOTO U Oe30macHOro ofpasza >XU3HHM, OTBETCTBEHHOIO
OTHOIIEHUS K CBOEMY 3/I0POBBIO, B TOM YHUCJIE 3a CUET COOMIOACHUS TpeOOBaHU O€30MacHOM
AKCIUTyaTaIli CPEJICTB MH(POPMAITMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTU;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K aKTHBHOW  JCATEIBHOCTH  TEXHOJOTHYCCKOM W COIMAIbHOM
HaIPaBJICHHOCTH, CITOCOOHOCTh HHUITMUPOBATh, INIAHUPOBATH M CAMOCTOSTEIHLHO BBITTOJTHATH
TaKyIo JIeSITeIbHOCTb;

nHTEepec K chepaMm mpodeCCHOHABHON ACATEILHOCTH, CBA3aHHBIM C MH(POPMATHKOM,
OpPOrpaMMHUpPOBAHMEM U HMH(MOPMALMOHHBIMM  TEXHOJOTHUSMH, OCHOBAaHHBIMHU  Ha
JOCTHKEHUSIX HAYKU UHPOPMATHUKHU U HAYYHO-TEXHUYECKOIO MPOTpecca, yMEHHe COBEpIIaTh



OCO3HAHHBIA BBHIOOp Oymymier mpodeccud W pPealn30BBIBATH COOCTBEHHBIE >KH3HEHHBIC
IUIaHEBI,

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO Ha MPOTKEHUU BCE
JKW3HHU;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

OCO3HaHHE TI00ATBHOTO XapaKTepa FKOJOTHUECKUX MPOoOJieM U MyTel MX pelleHHUs, B
TOM YHUCJIE C Y4ETOM BO3MOXKHOCTEH MH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH, OCTH)KCHHSAM HAyYHO-TEXHHYECKOTO TIporpecca M OOIIEeCTBEHHOU
MPaKTUKH, 3a CUET IMOHWMAHHS POJIM WHOOPMAIMOHHBIX PECYpCOB, WH()OPMAITMOHHBIX
porecCoB M HMHGOPMAIMOHHBIX TEXHOJOTHHA B YCIOBHAX HUGPOBON TpaHchopMaIuu
MHOTHX chep KU3HU COBPEMEHHOI'O OOIIECTBA;

OCO3HAHME IIEHHOCTU HAYYHOMU JIESITEIBbHOCTH, TOTOBHOCTh OCYILECTBIISATh MPOEKTHYIO
1 UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

B mporecce nocTukEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS IPOTPaMMbl IO
nHpopMaTKe Yy OOYydYarONIUXCS  COBEPIICHCTBYETCS  OMOIMOHAJIBHBIM  HMHTEIJIEKT,
Ipenoararui chopMUPOBaHHOCTD:

caMOperyJMpoBaHusl, BKJIIOYAIONIIETO  CAMOKOHTPOJIb,  YMEHHUE  MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJACHHUE, CIOCOOHOCTH AJaNTUPOBATHCS K SMOIMOHAIBHBIM
M3MEHEHHSIM U MIPOSBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBAIIMH, BKJIOYAIOIICH CTPEMJICHHE K JOCTHXKCHHUIO IIEJIH U YCIIEXY,
ONTHMM3M, HHUIITMATUBHOCTh, YMEHHUE JIECTBOBATH, UCXO/ISI U3 CBOMX BO3MOXHOCTEH;

AMITATUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBLHOE COCTOSIHUE JIPYTHX,
YYUTBIBATh €T0 MPHU OCYIIECTBICHUM KOMMYHHUKAIMU, CIIOCOOHOCTh K COYYBCTBHUIO U
COIEPEKUBAHMUIO;

COITMAJILHBIX HABBIKOB, BKIIOYAIOIIMX CIOCOOHOCTh BBICTPAMBAaTh OTHOIICHHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, POSBIISATH HHTEPEC U pa3peiiatb KOHQIUKTHI.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrare usydeHuss nuHQOpMAaTUKKA HAa YPOBHE CpeIHEro oOIiero oopa3oBaHus y
oOyyarorierocsi OyayT chOpPMHpPOBAHBI METANpPEIMETHBIE PE3yJbTaThl, OTPAKCHHBIE B
VHUBEPCAIBHBIX YYEOHBIX JCHCTBUSAX, a HMMEHHO — IIO3HABATEIbHBIE YHUBEPCAIHHBIC
y4cOHbIE JIEHCTBHSI, KOMMYHUKAaTUBHBIC YHUBEPCAJbHBIC YUCOHbBIE EHCTBUS, PETYyJISTUBHBIC
YHUBEpCaIbHbIC YUCOHBIE ICHCTBUSA, COBMECTHAS JICATCIIBHOCTb.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA
1) 6a3oBbIe JIOrHYECKHE TeHCTBHUA:
CaMOCTOSITENIbHO (hOPMYJIMPOBATh U AKTyaJIM3UPOBATH MPoOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;



YCTAHABIWBATh CYNICCTBEHHBIM TMPU3HAK WM OCHOBAaHWUS [UJI1  CPaBHEHUS,
kiaccudukanuu u 00001IeHNS;

OTIPEIEIATH TSN JISATSILHOCTH, 3a/1aBaTh apaMeTPhl K KPUTEPUHU UX JTOCTHIKCHHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ IIPOTHBOPEYHS B PaCCMaTPUBACMBIX SIBJIICHUSX;

paspabaTeiBaTh IUIaH pEIICHUS MPOOJEeMbI ¢ yYE€TOM aHaIM3a HWMEIONMUXCS
MaTepHAThHBIX M HEMATEPUATLHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JCATCIBHOCTD, OIEHUBATh COOTBETCTBHE PE3YyJIbTATOB IICIISIM,
OIICHWBATh PHCKH MOCIICJICTBUN JEATEILHOCTH,

KOOPJIMHUPOBATh W BBIMOJHATH PAOOTy B YCIOBHSX PEabHOTO, BHPTYaJIBHOTO H
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbIe MCCIIeI0BATEIbCKHE JeiiCTBUA:

BJIQJIETh HAaBBIKAMH  Y4eOHO-MCCIICAOBATEILCKOM UM  MPOEKTHOM JeATEIbHOCTH,
HaBBIKAMH Pa3pemieHus] MPoO0IeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITCIHBHOMY
MMOMCKY METOJIOB PEIICHUS MPAKTHUYCCKUX 3a/ad, MPUMEHEHUIO pPa3IUYHBIX METOOB
ITO3HAHUS;

OCYIIECTBIIATh Pa3IMYHBIC BUJBI JEATCIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUA, €r0
HMHTEpIIpeTaliK, MPeoOpa30BaHUIO U MPUMEHEHHUIO B Pa3IMYHBIX YUYEOHBIX CUTYAIUsAX, B TOM
YHCIIC TPU CO3AaHUH YUECOHBIX M COIMAITBHBIX MPOCKTOB;

dbopMHupOBaTh HAYYHBIA THI MBINUICHUS, BIAJECTh HAYYHOW TEPMHHOJOTHCH,
KJIFOYEBBIMU TTOHATHAMHU U METOJIaMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 33/1aUuld B 00OpPa30BaTEIIbHOMN NESITEILHOCTH U
KU3HEHHBIX CUTYaIUsIX;

BBISIBIISATh TIPUYMHHO-CJICICTBEHHBIC CBS3U M aKTyalM3WPOBaTh 3a/lady, BBIABUTATH
runote3y e¢ pelieHusl, HaXOJWTh apTyMEHTHI I JOKAa3aTelbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh IMapaMeTPbl U KPUTCPUH PEIICHHUS;

aHaJM3UPOBAaTh TIOJYUYCHHBIC B XOJI€ PCIICHHS 3aJa4d PE3yJbTaThl, KPUTHYECCKU
OIICHWBATh X JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

OCYIIECTBIIATH IeJICHANIPABICHHBIA MMOUCK TIEPEHOCA CPEACTB U CIIOCOOOB JCHCTBUS B
MpoeCCUOHATIBHYIO CPENY;

YyMETh TEPEHOCUTh 3HAHUS B IIO3HABATCIIBHYIO U TMPAKTUYECKYl0 00JacTu
KU3HEACATEILHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTAaTh HOBBIC MJICH, IIPEAJIaraTb OPUTHHAJIBHBIC MOJXOAbI M PEIICHUS, CTaBHTh
MpOoOJIEMBI U 33/1a4H, IOy CKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

3) pa6ora ¢ nnpopmanueii:

BJIQJCTh HaBBIKAMU IIOJY4YeHUsS WH(OpMAIMM W3 WMCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSTEIIbHO OCYIIECTBJIATh TIOWCK, aHaJIW3, CUCTEMATHU3alMI0 W WHTEPIPETaIIUIO
nH(pOpMAITUU Pa3TUYHBIX BUAOB U (DOPM MIPEICTABICHNUS,

co37aBaTh TEKCThl B Pa3IMYHBIX (opMarax ¢ y4€ToM Ha3HadYCHHUsS WHPOPMAIMH |
IIEJICBOM ayIUTOPUH, BEIOUpAst ONTUMAIBHYIO ()OpMY TIPEICTABICHUS U BU3yaJIU3alliH;



OLICHHBATH JIOCTOBEPHOCTH, JETUTUMHOCTh MH(OpMALNU, €€ COOTBETCTBUE MPABOBBIM
1 MOPaJIbHO-3TUYECKUM HOPMaM;

UCIOJb30BaTh CPEACTBA MH(MOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pEIIEHNN KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3alMOHHBIX 3a/1a4 C COOIIOJCHUEM
TpeOOBaHWII SPrOHOMHUKHM, TEXHUKM O€30MacHOCTH, THUIHEHBI, pecypcocOepexeHus,
MPABOBBIX U ATHUECKUX HOPM, HOPM MH(OPMALIMOHHON O€30MaCHOCTH;

BJA/€Th HAaBBIKAMM DACIIO3HABAHMWA U 3allUThl MH(pOpMaluu, HWHOOPMALMOHHOU
0€30MaCHOCTH JIMYHOCTH.

KOMMyHHKaTI/IBHLIe YHuUBEpPCAJIBbHLIC yqeﬁﬂble HeﬁCTBHﬂ

1) oOmenue:

OCYILIECTBIISAITh KOMMYHHUKAIIMU BO BCeX c(hepax *KU3HHU;

pacno3HaBaTh HeBepOalbHBIC CPENICTBA OOIEHUS, MOHMMATh 3HAYEHHE COIMATBHBIX
3HAKOB, PACIO3HABAThH MPEINOCHUIKH KOHPIMKTHBIX CUTYaIlMil U CMATYaTh KOH(DIUKTHL;

BJIQJICTh PA3IUYHBIMU CIOCOOAMHU OOIIEHUS U B3aMMOJICUCTBHS, apTyMEHTHPOBAHHO
BECTH JUAJIOT, YMETh CMAT4aTh KOH(QIUKTHBIC CUTYAIINH;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C HMCHOJIb30BAHUEM S3BIKOBBIX
CPEACTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

MMOHKUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMaHIHON U MHAUBUTYaTbHON pabOTHI;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JCHUCTBUM C YU4ETOM OOIIMX UHTEPECOB U
BO3MOYKHOCTEH KaXKJIOT0 YJeHa KOJIJICKTHUBA,;

IPUHUMATh LIEJIM COBMECTHOM JESTEIbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH
JNEUCTBUSL MO UX JOCTUKEHUIO: COCTABJIATH IUIAH JEHUCTBUH, paclpelesiTh PO C YUYETOM
MHEHHUI yYaCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KauyeCTBO CBOETO BKJAJa W KaXJIOr0 Yy4YacTHUKA KOMAaHAbI B OOIIUH
pe3yibTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npeasiaratb HOBbIE MPOEKTHI, OLEHUBATh UJEU C MO3UIIMU HOBU3HBI, OPUTHHAIBLHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh MO3UTUBHOE CTPATETHUYECKOE TOBEJCHHUE B PA3JIUYHBIX CHUTYyaIUsX,
MPOSIBIIATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATHUBHBIM.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranuszanus:

CaMOCTOSITEIIEHO OCYIIECTBIISITh TO3HABATEIIbHYIO 1€ TEIbHOCTD, BBISBISTH MTPOOJIEMBI,
CTaBUTh U (HOPMYyIHpPOBaTh COOCTBEHHBIC 3aJaul B 0Opa30BaTENbHOM JEATEIIBHOCTH H
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTaBJISATh IUJIaH pEIIeHUs MpoOJIeMbl C YYETOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

J1aBaTh OIIEHKY HOBBIM CUTYaIUsIM;



paciupsTh paMK1 y4eOHOTO MpeiMeTa Ha OCHOBE JTMYHBIX MPEANOUYTEHUH;

7eNaTh OCO3HAHHBIA BBIOOpP, APryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelIcHuE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKOW HPYIAUIMH B Pa3HBIX
00JacTax 3HaHUH, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

NaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB LEIISIM;

BJIQ/JICTh HAaBBIKAMU I[I03HABATEIbHONW pEQIEKCHH KaK OCO3HAHHsS COBEPIIAEMbIX
JNEUCTBUM W MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJbTATOB M OCHOBAHWM, HCIIOJIb30BATh
npuéMbl peIeKCUU 1715 OLIEHKH CUTYallud, BEIOOpa BEPHOIO PELLICHUS;

OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTHUX IIPU aHAIIM3E PE3YJIbTATOB AEATEIBHOCTH.

3) npuHATHA ce0s1 M APYIrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

[IPUHUMATh MOTUBBI U apT'YMEHTHI APYTUX IIPU aHAIU3€ PE3YyJIbTaTOB AEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OLIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU APYTOro YEIOBEKA.

IHPEAMETHBIE PE3YJIBTATDBI

B nponecce usydyeHuss kypca MHGOpMATHKU yriyOjs€HHOTro ypoBHA 6 10 knacce
oOy4aromuMucs OyAayT JOCTUTHYTHI CIEAYIOIINE TPEIMETHbIE PE3YIbTaThI:

BJa/ICHUE MPEACTABICHUSAMU O POJIM MH(OPMALMU U CBSI3aHHBIX C HEH MpOIECcCOB B
MIPUPOJIC, TEXHUKE U OOIIECTBE, MOHATUAMH «MH(MOpMaLUs, «KMHPOPMAITMOHHBIN TTPOIIECCY,
«CHCTEMay, KKOMITIOHEHThI CUCTEMBI», «CUCTEMHBIN 3D PEeKT», «<MHPOpMaALIMOHHAS CUCTEMAY,
«CHCTEeMa yIIpaBJICHUAY;

BJaJICHUE METoJaMHu Noucka uHpopmauuu B cetu VHTepHET, yMeHUE KpUTHUYECKU
OLIEHMBATh MH(OPMAILIMIO, IOJYyUYEHHYI0 U3 ceTu HTepHeT;

YMEHHUE XapaKTepH30BaTh OOJIbIIME JaHHBIE, MNPUBOJUTH MPUMEPHI HUCTOYHUKOB HX
MOJIyYeHUS] U HAIpPaBJICHHUS MCIOJb30BaHUs, YMEHHE KIacCU(UIMPOBATH OCHOBHBIE 3aJa4M
aHalM3a JaHHbIX  (MPOTHO3UMPOBaHME, KiIaccuuKalMs, KilacTepu3alus, aHajiu3
OTKJIOHEHH), MOHMMATh IOCJIEIOBATEILHOCTh PEIICHUs 3a/Jay aHalu3a JaHHBIX: cOop
MEPBUYHBIX JAHHBIX, OYMCTKA W OLIEHKAa KayecTBa JAHHBIX, BBIOOP W/WUIU TOCTPOCHHE
MOJeJd, TpeoOpa3zoBaHue JaHHBIX, BU3YyaIU3allMsl JAHHBIX, MHTEPIPETALNS pE3yIbTaTOB;

NOHUMaHUE OCHOBHBIX MPUHIUIIOB YCTPOMCTBA M (PYHKIIMOHMPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX W MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHLIMUNA pPa3BUTUS KOMIIBIOTEPHBIX
TEXHOJIOTHUH;

BJIaJICHUE HaBbIKAMHU pPabOThl C OINEpPAlMOHHBIMH CHUCTEMaMHU, OCHOBHBIMU BHUIAMHU
IPOrpaMMHOTr0 o0ecrieyeHus AJis pelIeHus] Y4eOHbIX 3a/1a4 110 BEIOPaHHOM Creluann3alnu;



HaJM4Me MPEACTABICHUN O KOMIBIOTEPHBIX CETAX M UX POJIU B COBPEMEHHOM MHUPE, O
0a30BbBIX MPUHIMIAX OPTaHU3ALNU U (PYHKIIMOHUPOBAHUS KOMIBIOTEPHBIX CETeH, 00 00Immx
OpUHLKIIAX pa3pabOTKU U PYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHU;

NOHMMaHuE yrpo3 HH(OPMALMOHHONW O€30IaCHOCTH, HCIOJb30BAaHUE METOJIOB U
CPEACTB  MPOTUBOJCHUCTBUSL ATUM  yrpo3am, COOJIOJICHHME Mep  OE€30MacHOCTH,
MPEeIOTBPALIAIONINX HE3aKOHHOE PACIPOCTPAaHEHHE MEPCOHANBHBIX JaHHBIX, COOIIOICHHE
TpeOOBaHUI TEXHUKH OE30MAaCHOCTH M TMTHMEHBI NPU paboTe ¢ KOMIBIOTEpaAMHU U APYTHMMHU
KOMIIOHEHTaMU LHU(PPOBOr0 OKPYKEHUS, MOHUMAaHHE IPaBOBBIX OCHOB HCIIOJIb30BAHUS
KOMIIBIOTEPHBIX MTPOrpaMM, 0a3 TaHHBIX U paObOTHl B ceTu MHTEpHET;

MOHMMAaHUE OCHOBHBIX MPHUHIIMIIOB AUCKPETU3ALMH Pa3INYHBIX BUIOB MH(OpMAIIHH,
YMEHHE OMNpeAesaTh HHDOPMALMOHHBIA O0BEM TEKCTOBBIX, TpaUUYEeCKHMX M 3BYKOBBIX
JaHHBIX TpPHU 3aJaHHBIX IapaMeTpax AMCKPETU3ALMH, YMEHHUE ONPENENATh CPEIHIO0
CKOPOCTbh II€peJauyd JIaHHBIX, OLICHUBATh MU3MEHEHHE BPEMEHU IepeAaud MpU U3MEHEHUH
MH()OPMATMOHHOTO 00bEMA TAHHBIX U XapaKTEPUCTUK KaHalla CBSI3U;

YMEHHUE MCHOJb30BaTh MPU PEUICHUH 33/Ja4 CBOMCTBA MO3UIMOHHOM 3allMCU YHCEI,
aNropuT™Ma MOCTPOEHUS 3alUCH YHUCIa B MO3ULIUOHHOW CHUCTEME CUHUCIEHHS C 3aJaHHBIM
OCHOBAHMEM M IIOCTPOEHHUS 4YHUCIA IO CTPOKE, COJAEpXKalled 3aluch 3TOr0 4YHUCiIA B
MNO3UIMOHHOM CHCTEME CUMCIEHHUA C 33JaHHBIM OCHOBAaHUEM, YMEHHE BBIIOJHATh
apu(pMeTUYECKUE ONEPALMH B MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

YMEHHUE BBINOJHATh NPeoOpa3oBaHUs JIOTHYECKUX BBIPAKEHUH, HCIONb3YS 3aKOHBI
anreOppl JIOTUKW, YMEHUE CTPOUTHh JIOTHYECKOE BBIPAXKEHHE B JU3BIOHKTUBHOM W
KOHBIOHKTHBHON HOpMasbHBIX (hOpMax MO 3aJaHHOW TaliMile MCTMHHOCTH, HCCIEI0BAThH
00JacTb MCTHUHHOCTH BBICKA3bIBAHUS, COJEPIKALIETO IEPEMEHHbIE, pelaTh HECI0XHbIE
JIOTUYECKHUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

MOHUMaHuEe 0a30BBIX AJITOPUTMOB OOpPAOOTKM YMCIOBOM M TEKCTOBOM HH(MOpPMALMU
(3amuCh yucesn B MO3UIMOHHOM CHUCTEME CUHCIICHUS, HAXOXKICHHE BCEX NMPOCTHIX YHCEN B
3aJJaHHOM JMara3oHe, o0paboTKa MHOTOPa3psIHBIX LETbIX YHCEN, aHaJIU3 CUMBOJIbHBIX
CTPOK M JPYrHX), aJrOPUTMOB IOMCKA W COPTUPOBKH, YMEHHUE OIPEAENATh CIIO0XHOCTb
M3Yy4YaeMbIX B Kypce 0a30BbIX aJITOPUTMOB (CYMMHUPOBAHHE 3JIEMEHTOB MAaCcCHBa, COPTUPOBKA
MaccuBa, epeOOpHBIC aNTOPUTMBI, TBOWYHBIN MOWCK) M MPUBOAUTH MPUMEPHI HECKOJIBKHIX
AJTOPUTMOB PA3HOU CIIOXKHOCTH ISl PEIIEHUs OJTHOW 3a]1auu;

BJIAJICHUEC YHUBEPCAIBLHBIM SI3BIKOM IMPOrpaMMHUpPOBaHMs BBICOKOTO ypoBHs (Python,
Java, C++, C#), nmpeacraBieHusiMA O O0a30BBIX THUMAaX JaHHBIX U CTPYKTypax HdaHHBIX,
YMEHHUE HCIOJIb30BATh OCHOBHbBIEC YIPABJISAIONIME KOHCTPYKIMH, YMEHHE OCYLIECTBISATh
aHaJIU3 TPENJIOKEHHOW MNPOrpaMMBbl: OMNPENENATh pPE3yJbTaThl padOThl MPOTPAMMBI MPU
3aJJaHHBIX HCXOJAHBIX JAHHBIX, OMNpPENEATh, MPU KAKUX HCXOAHBIX JaHHBIX BO3MOXKHO
MOJIyYeHUE YKa3aHHBIX pE3YyJbTaTOB, BBIABIATH JaHHbIE, KOTOPbIE€ MOTYT MPHUBECTH K
omuOke B paboTe mnporpaMmbl, (HOPMYIUPOBATH MPEJIOKEHUS [0  YIYYIIECHHUIO
MPOTrPaMMHOT0 KO/,

YMEHHE CO3/1aBaTh CTPYKTYpHUPOBAHHBIE TEKCTOBBIEC IOKYMEHTHI U IEMOHCTPAI[MOHHBIE
MaTepuaibl C HCIOJIb30BAHUEM BO3MOXXHOCTEW COBPEMEHHBIX IPOTrPaMMHBIX CPEACTB U
00JIauHBIX CEPBHCOB;



YMEHHE HCIIOJIb30BaTh JJIEKTPOHHBbIE TaOMUIBl [UId aHaiu3a, MPEACTABICHUS W
0o0paOOTKM JaHHBIX (BKJIIOYAs BBIYHUCICHHE CYMMBI, CpPEIHEr0 apu(PpMETHUECKOTO,
HAauOOJBIIET0 W HAWMEHBIIEr0 3HAYCHHM, pelIeHHuEe YpaBHEHMM, BBHIOOp ONTHUMAIbHOTO
penieHus1, no00p JIUHUK TPEHa, peICHUE 3a]1a4 MPOTHO3UPOBAHNUS ).

B mpouecce usydenus kypca uHpopMmaTtuku yriyonéHHoro ypoBHs 6 11 knacce
oOyJaromuMucs OyAayT JOCTUTHYTHI CIEAYIOIINE TPEIMETHBIEC PE3yIbTaThI:

yYMEHUE CTPOUTH HEPABHOMEPHBIE KObI, JOMYCKAIOIINE OJHO3HAYHOE JEKOIUPOBAHUE
coobmieHuil (rmpeuKcHbIe KOJbI), UCMOJIb30BaTh MPOCTEHIINE KOJIbI, KOTOPBIE MO3BOJISIOT
oOHapyKMBaTh U HCHPABIATH OIMIMOKM TIpU TMepeAadye JJaHHBbIX, CTPOUTb KO,
00€eCIeynBaOIINI HANMEHBIIIYI0O BO3MOKHYIO CPEIHIOIO JUIMHY COOOIIEHUS MPHU U3BECTHOM
4aCTOTE CUMBOJIOB, OSICHSTH MIPUHIIUITBI PA0OTHI MPOCTHIX aJITOPUTMOB CHKAaTHUS JAHHBIX;

yMEHHUE peliaTh aJIrOpUTMHUYECKHE 3aJlayM, CBA3aHHBIE C aHAIM30M IpadoB (3amauu
MOCTPOCHHUS ONTUMAIBHOIO IMyTH MEXIy BepIIMHaMU rpada, ONpeneiacHus KOJIMYecTBa
Pa3IMYHBIX MyTeH MEXIy BEpUIMHAMH OPUEHTHPOBAHHOTO AIIMKIMYECKOTO rpada), ymMeHue
UCIIOJIb30BaTh [JI€PEBbS MpPU AHAIM3E M IMOCTPOEHUU KOJIOB U ISl MpPEACTaBICHUS
apu(pMeTUYECKUX BBIPAKCHUM, TIPH PEUICHUH 33/1a4 MMOUCKA U COPTUPOBKH, YMEHUE CTPOUTH
J€pEBO UIPhI MO 3alaHHOMY aJrOpPUTMY, pa3padaTblBaTh U OOOCHOBBIBATH BBIUIPHIIIHYIO
CTpPATEruio Urpsl,

yMEeHHE pa3pabaTbiBaTh M PEaTH30BBIBATH B BHJIE MPOrpaMM 0a30BBIC aJITOPUTMBI,
yMEHHE UCTOIh30BaTh B MPOTrpamMMax JaHHbIC PA3TUYHBIX TUIIOB ¢ YIETOM OTpaHUYCHUN Ha
JMana3oH MX BO3MOYKHBIX 3HAUEHUHM, NPUMEHSATh NPU PEUICHUM 3a7ad CTPYKTYPhl JAHHBIX
(cucku, cloBapW, CTEKH, OYEpEaM, JEpPEeBbs), HMCIOJIb30BaTh 0a30BbIE OMNEPAIMH CO
CTPYKTypaMHU JlaHHBIX, MPUMEHITh CTAaHAAPTHbIE M COOCTBEHHBIC MOANPOTPAMMBI IS
00pabOTKM YHUCIOBBIX JAHHBIX W CHMBOJIBHBIX CTPOK, HCIIOJb30BaTh MpH pa3pabOTKe
nporpaMMm  OMOJMOTEKHM  MOJANPOTpaMM, 3HATh  (DYHKIMOHAJIBHBIE  BO3MOXXHOCTHU
MHCTPYMEHTAJIBHBIX CPENICTB Cpeabl pa3pabOTKH, YMEHUE MCIOJb30BaTh CPEICTBA OTJIAJKU
IPOrpaMM B Cpejie IPOTpaMMHUPOBaHUs, YMEHUE TOKYMEHTHPOBATh IPOTPAMMBI;

YMEHHUE CO37aBaTh BEO-CTPAHUIIBL;

YMEHHUE UCTOIb30BATh KOMIIBIOTEPHO-MAaTEMATUYECKUE MOJIEIH ISl aHAIN3a 00OBEKTOB
U TPOLEcCOB: (POPMYIMPOBATH LEIb MOJIECIMPOBAHUSA, BBINOJIHATH AHAIU3 PE3YyJbTaTOB,
MOJIyYEHHBIX B XOJ€ MOJEIMPOBAHHUSA, OLIEHUBATh COOTBETCTBUE MOJEIH MOJACIUPYEMOMY
O00BEKTY WJIH MPOLIECCY, PEACTABIATH PE3YIbTAThl MOJICTMPOBAHUS B HATJISIIHOM BHJIE;

yMEHUE OPTaHU30BBIBaTh JUYHOE UH(OPMAIIMOHHOE MPOCTPAHCTBO C UCIOJIb30BAHUEM
pa3IMYHBIX CPEeNCTB LU(MPOBBIX TEXHOJIOTHUH, TOHWMAaHHWE BO3MOXKHOCTEH IM(PPOBBIX
CEPBHCOB I'OCYIaPCTBEHHBIX YCIIYT, IU(PPOBBIX 00pa30BaTEIIbHBIX CEPBUCOB;

MOHMMAaHWE OCHOBHBIX NPHUHLHUIIOB pabOThl, BO3MOXKHOCTEH M OTrpaHUYEHUS
NPUMEHEHUS TEXHOJOTUH MCKYCCTBEHHOTO HMHTEJUIEKTa B Pa3jIMUHBIX OO0JIACTSIX, HaJU4Me
MPEACTABICHU O Kpyre pelaeMbiX 3aJad MallMHHOTO 00yuyeHus (pacro3HaBaHUs,
KJIaccupUKallui ¥ TPOTHO3UPOBAHUS) HAJIMYME TPEACTaBIeHUM 00 UCIOJIb30BAHUHN
MH()OPMAITMOHHBIX TEXHOJIOTUH B PA3IMYHBIX MPOGECCHOHANBHBIX cdepax.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TEM (undgposbie)
Ne i/mn Konrpoabnbie IIpakTuueckue
NMPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThbI padoThI pecypenI
Paznen 1. ilndposasi rpaMOTHOCTD
11 KommbroTep - yHUBEpcanbHOE YCTPOHCTBO 6
00paboOTKH JaHHBIX
1.2 [IporpammHuoe obecrieueHue
13 KomnrerorepHslie cetu
14 NudopmarnmonHas 6€30MacHOCTb 2
Uroro no pazneny 24
Pa3znen 2. TeopeTuueckue 0CHOBBI MH(POPMATHKH
21 [IpencraBnenue nHpopmanuy B 19 5
KOMIIbIOTEpE
2.2 OcHOBBI anredphl JOTUKU 14 1
2.3 KomnbrotepHas apupmeTrka 7 1
Hroro o pazneny 40
Pasnen 3. AnropuT™Mbl M IPOrpaMMHpPOBaHHUE
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcnoMorarenbHble alropuTMbl 2
3.3 YuciieHHBIE METObI 3
3.4 AnropuT™MbI 00pabOTKH CUMBOJIBHBIX 5 1
JTAHHBIX
3.5 ANTopuTMBI 00paObOTKH MacCCHBOB 10 3.5




Hroro no pazgeny

Paznen 4. UndopmanmoHHbIe TEXHOJIOTHH

44

4.1 O06paboTKa TEeKCTOBBIX JOKYMEHTOB 25
4.2 AHanu3 JaHHBIX 3
Hroro no pazgeny 14
PesepBHOE Bpemst 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 21.5
11 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBanue pa3jiesioB H TeM uugposbie
Ne i/ P Konrpoabnubsie IIpakTHyeckue (upp )
MPOrpamMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBBI MH(P)OPMATHKH
11 WNudopmanus u uHhopMaiioHHbIE 10 25
MIPOLIECCHI
1.2 MonenupoBaHue 8 2
Hroro no pazneny 18
Pa3gen 2. AnroputMbl M1 NIporpaMMupoBaHue
2.1 DNEMEHTHI TEOPUH AJITOPUTMOB 6 1
2.2 AJTOPUTMBI U CTPYKTYPBI JaHHBIX 28 10
53 OCHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO 16 45
IPOrpaMMHUPOBAHUS
Hroro o pazneny 50
Pa3pnen 3. UnpopmannoHHbIe TEXHOJIOTHHA
3.1 KomnbroTepHo-MaTeMaTHIeCcKoe 8 2




MOJICTTUPOBAHUE
3.2 Ba3e1 nanHbBIX 10 4
3.3 Be6-caiitbt 14 4
3.4 Kommnprorepnas rpaduka 8 3.5
3.5 3D-monenmpoBanue 8 3

Hroro no pazueny 48

PesepBHoe Bpems 20

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5

INIOYPOYHOE IIVTAHUPOBAHUME

10 KITACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie IlpakTunuyeckue
n/n Bcero u3ydeHusi  oOpa3oBaTe/bHbIC
padoTsbI padoTsbI
pecypcsl
TpeboBaHMs TEXHUKH O€30MIaCHOCTH U
1 TUTUEHBI IPH paboTe ¢ KOMIIBIOTEPaMU U 1
JPYTrMMH KOMIIOHEHTaMU U(POBOTO
OKPYXEHUS
5 [TpuHIMIBI pabOTHl KOMITBIOTEPOB U 1

KOMITBIOTCPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIBIO IIUH.
KoHTposeps! BHEIIHUX YCTPOMCTB

ABTOMAaTHYECKOE BBITIOJTHEHUE MPOTPAMMBbI
POLIECCOPOM

OnepaTuBHAs1, TIOCTOSIHHAS U
JOJITOBpEMEHHAst TaMsITh. KOHTpOIiephI




BHEIIIHUX yCTpOUCTB. IIpsmoii noctym k
aMATH

COBpCMeHHBIe KOMIIBOTEPHBIC TCXHOJIOIHHU

[IporpammHoe obecrnieueHne KOMIbIOTEPOB,
KOMIIBIOTEPHBIX CHCTEM U MOOWMIIBHBIX
YCTPOMCTB

10

CucrtemMHOe IporpaMMHOE obecrieueHue.
OrnepaliuOHHBIE CUCTEMBI

Yrunutel. [paiiBepsl yCTpONCTB.
[TapannensHOE MPOrPaMMHUPOBAHKE
HNucTannsuus u JeMHCTaIUTSANS
MPOrPaMMHOT0 OOecTieueHust

11

®daiisioBble cucTeMbl. [[puHIHIBI
pa3MelieHust 1 UMEHOBaHUs (HaityioB B
nonroBpeMeHHON namsTH. [1[abaoHb! s
oTnucaHus rpymi (ailioB

12

13

14

3akoHoaarenscTBO Poccuiickoit denepanuu
B 00JIaCTH IPOrpaMMHOI0 00€CIIEYeHUs U
JaHHBIX

[TpuHIMIBI TOCTPOEHUS U allapaTHbIE
KOMITOHEHTbI KOMIIBIOTEPHBIX CETEH.
CereBble IPOTOKOJIBI

Cetp UHTEpHET

15

16

Pasznenenne IP-cetn Ha moaceTH ¢ ITOMOIIBIO
MAacoK IT0JIceTeH

CereBoe aIMUHUCTPUPOBAHKE

17

Bune! nestensHoctu B cetn UHTEpHET.
CepBucsl UnTepuera. ['ocyjapcTBeHHbIE
AIEKTPOHHBIE CEPBUCHI U YCIIYTH

18

HudpopmarninonHasi 6e30nacHOCTh




19

20

21

BpenonocHsle mporpaMmHoe o0ecriedeHre 1
MeTOABI 0OpBOBI C HUM

[TpakTrueckas paboTa 1o Teme

" AHTUBUPYCHBIE POrpamMMBbI"

Opranuzanus JHYHOTO apXuBa UH(DOpPMAIIHH.
Pe3epBHOe konupoBanue. [laponbHas
3alUTa apXuBa

22

23

24

IudpoBanue JaHHBIX

Anroputm mudpoBanus RSA.
Creranorpadus
[IpakTuyeckas paborta 1o Teme
"[llndpoBanue 1aHHBIX"

25

26

27

28

29

WNudopmanus, 1aHHbIC ¥ 3HAHHMSL.
WudpopmanmoHHbIe IPOIECCH B TPHPO/IE,
TEXHUKE U 00IIeCTBE

HenpepriBHbBIE U TUCKPETHBIC BEIUYUHBI U
curHainsl. Heo0XxoqumocTh JUCKpeTU3auu
uH(popMalnu, NpeJHa3HAYEHHOM TS
XpaHeHUs, Iepeiadyu U 00paboTKH B

U (pPOBBIX cUCTEMAX

JIBonuHOe kKogupoBaHue. PaBHOMepHBIE U
HEpaBHOMEPHBIE KOJBI. JleKkoaupoBaHue
COOOIIEHHUH, 3aUCaHHBIX C IIOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

VYcenosue @ano. I[loctpoeHre 04HO3HAYHO
JIEKOTUPYEMBIX KOJIOB C TOMOIIBIO JepeBa.
I'pad An. A. MapkoBa

EnuHuts u3smMepeHust KoauyecTBa
uHpopManuu. AnpaBUTHBIA TOIXO K
OLIEHKE KOJIM4YeCTBa UH(OpMAIIH

30

CucTeMbl CUACIICHHUS




31

32

33

IlepeBoa uncen U3 OAHON CUCTEMBI
CUHCIIEHUS B IPYIYIO

I[BOI/I‘IHaﬂ, BOCBMEpHUYHAA U
mecTHaguaTepuIHas CUCTEMbI CUHMCIICHUA,
CBsA3b MCXKIY HUMHA

I[BOI/I‘IHaﬂ, BOCBMEpHUYHAA U
mecTHaauaTepuIHas CUCTEMbI CUHNCIICHUS,
CBsA3b MCXKIY HUMHA

34

I[BOI/I‘-IHEUI, BOCbMCpHUYHAA U
mecCTHaauaTeCpuIHasg CUCTCMbI CUHUCIICHUA,
CBA3b MCXKIY HUMU

35

36

37

ApudmeTnieckue onepaiiy B
MO3UITMOHHBIX CUCTEMAaX CUUCIICHUS

Tpoana;[ YpaBHOBCHICHHAs CUCTEMaA
CUMCIICHUA

I[BOI/I‘-IHO‘I{GCSITI/I‘-IH&?[ CHUCTEMA CUUCIICHUA

38
39

KoaupoBanue TekcToB

PactpoBoe xonupoBaHue U300paKeHHIA

40

41

42

[IpakTuyeckas pabora o Teme
"Jluckperusanus rpapuueckoit
uHpopmanun"

[IBeToBBIE MOZIENH. BexkTOopHOE
KoaupoBanue. @opmarsl (aiiios.
TpéxmepHas rpaduka. OpaxTanbHas
rpaduxa

Konuposanue 3Byka. OreHka
UH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX
JaHHBIX MPU 33JaHHBIX YaCTOTE
JUCKPETU3AINH U Pa3psIIHOCTH
KOJMPOBaHUS




43

44

[IpakTuyeckas pabora o Teme
" JluckpeTusanus 3ByKoBor HHPpopMaruu'"

OcHOBBI aNredphl JTOTUKU

45

Jloruueckue onepanuu. TaOmauibl
UCTUHHOCTHU

46

47

48

Jlornueckue Bolpaxenus. Jloruueckue
TOXKJeCTBA. JI0Ka3aTenbCTBO JTOrMYECKUX
TOKAECTB C MMOMOIIBIO TAOIUI] UICTHHHOCTH

[TpakTuueckas pabota no teme «Iloctpoenue
Y aHaJIM3 TaOJIMIl UCTUHHOCTH B TAOJIHMYHOM
IIpoLeccope»

Jloruueckue onepanuu 1 onepalnuy Haj
MHO>KECTBAMU

49

50

51

Jlormueckue OIcpanru U ornepanri HaxqQ
MHOXECTBaMU

3aKkoHbI anreOpsbl JOTUKU. DKBUBAJICHTHBIC
npeoOpa30BaHUsl IOTHUECKUX BBIPAKCHHUI

Jlornueckue ypaBHEHUs U CUCTEMBI
yYpaBHEHUNU

52

Jlornueckue QyHKIIUU. 3aBUCUMOCTh
KOJTMYECTBA BO3ZMOXHBIX JIOTUYECKHUX
(GYHKIMA OT KOJIHMYECTBAa apTYMEHTOB.
[TonHbIE CUCTEMBI TOTHYECKHUX (QYHKIUH

53

Kanonuueckue Gpopmbl JTOrHuecKux
BbIpaxkeHHi1. CoBepIIEHHbIE
JTU3BIOHKTUBHbBIE M KOHBIOHKTHBHbBIE
HOpMaJibHbIE ()OPMBI, AITOPUTMBI X
MOCTPOCHMS O TabJIMIIe UCTUHHOCTH

54

Jlornveckue 3JIEMEHTHI B COCTaBe
KOMIThIOTEpA




55

56

57

Tpurrep. Cymmarop. MHoropaspsaHsiii
CymMMaTop
[TocTpoeHne cxeM Ha JIOTHYECKUX

3JeMEHTaX. 3aIuCh JOTHIECKOTO BBIPAKCHHS
10 JJOTUYECKOH cXeMe

MHKpOCX@MH 1 TEXHOJIOTI'Us UX
IMPpOU3BOJCTBA

58

[IpencraBneHue LeabIX YUCEN B TaMATU
KoMIbtoTepa. OrpaHUu4eHHOCTh AUaIla30Ha
YKCeJl IPU OTPaHUYEHUHU KOJIMYECTBA
pa3psoB. llepenonnenue pa3psaHoOii CeTKU

59

be33HakoBbIe 1 3HAKOBBIC JaHHBIC.
3HaKOBbIN OUT. [[BOWYHBIN TOTOTHUTEIHHBII
KOJI OTPUIIATEIbHBIX YUCEI

60

61

[ToGuTOBBIE TOrHYECKHE ONEPALIUH.
Jlornueckuii, apuMeTHIECKUI 1
LHUKJIAYECKUI CIIBUTH

[IudpoaHue ¢ MOMOLIBIO TOOUTOBOM
onepauuu «uckiarouaromee MJIN»

62

HpeJICTaBJ'IeHI/Ie " XPAaHCHUC B IMaMATU
KOMITBIOTEPA BEHICCTBCHHBIX Y CCIT

63

64

65

BrinosnHenue onepanuii ¢ BEIIECTBEHHBIMU
YUCJIaMH, HAKOTUICHUE OITHOOK TIPH
BBIYUCIIEHUIX

[IpakTuyeckas padora no Teme «M3yuenue
NOPa3psAHOrO0 MAIMHHOIO IIPEICTABJICHUS
LEJIBIX U BEHIECTBEHHBIX YHCEI

Ananuz AJITOPUTMOB

66

Otanbl pelieHns 3a/1a4 Ha KOMIIBIOTEpE.
HHcTpyMeHTalbHBIE CPeICTBA: TPAHCIATOP,
OTJIQAUUK, TPOYUITUPOBLINK




Cpena nporpamMupoBanus. KoMnumsanus u
UHTEepIpeTanus nporpamm. BupryansHbie

o7 MamuHel. IHTerpupoBanHas cpena 1
pa3paboTKu

68 MeToap! OTJIaZIKU IPOTPaMM 1

69 TuIIbI TIEpeMEHHBIX B S3bIKE 1
POTPaMMHUPOBAHUS

70 O0paboTKa MebIX Ynce 1

71 O06paboTKa BEIIECTBEHHBIX YUCEI 1

72 CrnyualiHble U ICEBAOCTyYalHbIE YnciIa 1

73 BerBnenus. CnoxHele yclioBus 1

74 ukJiel ¢ ycioBuem 1
[{uKJIBI IO IEPEMEHHOM.

75 B3anmo3zameHs1eMOCTh pa3IMYHbIX BUIOB 1
IIUKJIOB

76 O06paboTka HaTypaIbHBIX YUCEI C 1
UCIIOJIb30BaHUEM LIUKJIOB
HaxoxneHne BceX IpOCTHIX YHCEIN B

= 3aJaHHOM nuanas3one [IpakTudeckas padora 1 05
no teme «Pelenue 3agay METo10M '
nepebopar»

78 HNuBapuanT nukia 1

79 JloKyMeHTHpOBaHKE IPOrpaMM 1

80 O0paboTKa TaHHBIX, XPAHAIIIXCS B (aiimax 1

81 PaszOunenne 3aaun Ha 1oa3aMauu 1
Hcnonp3oBanne cTaHIapTHOW OMOIMOTEKH

82 s3bIKa porpaMmupoBanus. [logknouenue 1
O6MOIMOTEK MOAIPOrpaMM CTOPOHHHUX
IpOU3BOUTENEH

83 [MoanporpaMMmel (Tiporieypsl ¥ QyHKITHIH) 1




84

[oxmporpammsl (porietypsl U QYHKIIUH)

85

[IpakTueckas padota nmo teme "PazpaboTka
noamnporpamMm"

86

Pekypcusi. PexypcuBHbIE 00BEKTHI
(ppaxrainsr). PexypcuBHble mporeaypsl u
¢yHkuuu. Mcnonp3oBaHue creka 1is
OpraHM3aly PEKYPCUBHBIX BEI30BOB

87

88

89

[IpakTuyeckas pabora o Teme
"PexypcuBHBIE TOAIIPOTPAMMBI"
Moy ibHBIN NPUHIKI TOCTPOCHUS
IporpaMMm

YucneHHble METOIbI

90

91

92

[IpakTudeckas padora o Teme «HuciaeHHoe
pELICHUE YPABHEHUIN

Hcnonp30Banue IUCKPETU3AINH B
BBIYHCIIUTENLHBIX 33/1a4aX

[IpakTuyeckas pabora o Teme
«IIpnbamxéHHOE BBIYMCICHNUE AJTMH KPUBBIX
U mioaneit puryp»

93

94

95

96

[IpakTuueckas pabora no teme «Ilonck
MakcuMyMma (MUHUMYyMa) QyHKIHN

O06paboTka CHMBOJIBHBIX JTAHHBIX.
AATOpUTMBI 00paOOTKH CUMBOJIBHBIX CTPOK:
MOCYET KOJIMYECTBA MOSABJIIEHNI CHMBOJIA B
CTpOKe

AnTopuUTMBI 00pabOTKH CUMBOJIBHBIX CTPOK:
pa30ueHre CTPOKH Ha CJIOBa MO MPOOEIbHBIM
CHMBOJIaM

Anr OPHUTMBI 06pa6OTKI/I CHUMBOJIBHBIX CTPOK:
IMOUCK NOACTPOKH BHYTpPHU JTaHHOM CTPOKH;




97

98

3aMe€Ha HaUJCHHOU ITOJACTPOKU HA IPYTyIO
CTPOKY

[TpakTrueckas padota mo teme "OOpaboTKa
CTPOK C UCMOJIb30BaHUEM (PYHKIIMI
CTaHJapTHOU OMOIMOTEKH SI3bIKA
nporpaMMupoBasus”

['enepanust cJ10B B 3a1aHHOM aji)aBUTE

99

MaccuBbl ¥ IOCIEI0BATEIBHOCTH YHCEIL.
[IpakTuueckas pabora o Teme "3amonHeHue
maccuBa"

0.5

100

101

102

O0600mEHHBIE XapaKTePUCTHKH MacCCHBa

JIMHEeWHbIH ITONCK 3aJaHHOI0 3HAYEHUS B
MaccuBe. [IpakTudeckas pabora 1mo Teme
"JIMHENHBINA ITOMCK 3aJaHHOrO 3HAUECHUS B
Maccube"

[IpakTuyeckas padora o Teme "[lonck
MHUHHUMAJIBHOTO (MaKCUMaJIBHOTO) 3JIEMEHTA
B YHCJIOBOM Maccuse"

0.5

103

CopTupoBka 0OJHOMEPHOIO MacCHBA.
[IpocTbie MeTO/IBI COPTUPOBKH.
[IpakTuyeckas pabora no teme "IIpocteie
METO/Ibl COPTUPOBKHU MaccuBa"

0.5

104

CoptupoBka ciusiHueM. beicTpas
coptupoBka MaccuBa (anroputM QuickSort).
[IpakTuueckas padota mo Teme "bricTpas
COpPTUPOBKA MaccuBa"

0.5

105

106

JIBOMYHBII TOUCK B OTCOPTUPOBAHHOM
maccuBe. [IpakTuyeckas pabora o reme
" JIBOMYHBII TTOUCK"

JIByMepHbIe MacCHBBI (MaTpPHUIIbI)

0.5

107

Anroput™bl 00pabOTKH MaTPUI]




108

Pemenue 3aau ananuza JaHHBIX

109 CpencTBa TEKCTOBOTO MpoIieccopa

110 KomnbrotepHas BEpcTka TeKcTa
[IpakTruueckas padora mo teme "BépcTka

111 JIOKYMEHTOB C MaTEMaTHYECKUMH 1
dopmynamu"

112 NHCTpyMEHTBI perieH3upOBaHUs

113 [IpakTuyeckas pabora o Teme 1
"MHOrocTpaHU4HbIE JOKyMEHTHI"
O6naynsle cepBuchl. KomnekTuBHas padora

114 ¢ nokymeHtamu. [IpakTudeckas pabota mno 05
teme "KosutekTuBHas pabora ¢ '
JOKyMeHTaMu"

115 Ananus nagueiX. bosbine naHHbie

116 MamwuaHOE 00yueHue

117 AHanu3 JaHHBIX C TOMOIIBIO 3JIEKTPOHHBIX
TabIuUI

118 [IpakTuueckas pabora no teme "Ananus 1
JTAHHBIX C TIOMOIIBIO JIEKTPOHHBIX TaOIHIl"
[Toctpoenue rpadukoB QpyHKINH.
[IpakTuueckas pabora no teme "HarnsgHoe

119 NpeJICTaBICHNE PE3yIbTaTOB 05
CTaTHUCTUYECKOM 00pabOTKH TaHHBIX B BUJE
JarpaMM CpeICTBaMH pelakTopa
AIIEKTPOHHBIX TabHI"
Jlunuu tpenna. Ilpaktuueckas padota mno

120 teme "[logOop MMHUM TpeHa, 0.5
MPOrHO3HpOBaHUE"

121 [Ton6op mapametpa. [IpakTuueckas paborta 05

no TeMe "YncneHHoe pelieHne ypaBHeHH ¢




MOMOIIBIO TToI00pa mapameTpa”

OHTI/IMI/IBaHI/Iﬂ KaK IMOMCK HAUJTy4dIIeTro
PE€UICHUA B 3aJaHHBIX YCIIOBUAX.

122 [IpakTrueckas padota mo Teme "PereHue 1 0.5
3a[a4 ONTUMH3AIHHU C TIOMOIIBIO
AIIEKTPOHHBIX TaOIHIT"
123 PeszepBHOE Bpems 1
124 PesepBHOe Bpemst 1
125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PesepBHOE BpeMms 1
131 PesepBHOe Bpems 1
132 PesepsHOe Bpems 1
133 PesepBHOE BpeMms 1
134 PesepsHOe Bpems 1
135 PesepBHOE BpeMms 1
136 PesepsHOe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 21.5
11 KUIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoka Bcero Kontpoapipie  Ipaxruteckue u3yuyeHuss oOpasoBaTejbHbIE
padoTsbI padoThI pecypehI
KonuuectBo nndopmarmu 1
ANTOPUTMBI C3KaTHS TaHHBIX 1




3 Anroputm Xadppmana 1

4 [IpakTuueckas padota mo teme "Crxatue 1 1
JIAHHBIX C TTOMOIIBI0 anroput™ma Xaddmana"

) Anroputm LZW 1
AJNTOPUTMBI C3)KaTHUs JAHHBIX C IOTEPSIMHU.

6 [IpakTuyeckas padora no Teme "CixaTre 1 05
JaHHbIX ¢ notepsmu (anroputmsl JPEG, '
MP3)"
CkopocTh nepenayn TaHHBIX
[TomexoycToiYUBBIE KOJIBI

9 [TpakTrueckas paboTa 1o Teme 1 1
"[TomexoycroiturBbie KOIbI"
Cucrembl. KOMITIOHEHTBI CHCTEMBI U UX

10 B3anmojeiicTeue. CucteMHbI 3P QexT. 1
VYmpasienue Kkak HHHOpPMALMOHHBIN
npouecc. O0paTHas CB3b

11 Mojenu u MOJIETMPOBAHUE 1

12 ['pader 1

13 Pemenue 3aau ¢ momoiisto rpados 1

14 HepeBbs 1

15 OCHOBBI TEOPUH TP 1
[IpakTuueckas pabora no teme "Ilonck

16 BBIUTPBIIIHON CTPATETMH B UTPE C MOJTHON 1 1
uHpopmanuein"”

17 CpencTBa UCKYCCTBEHHOTO MHTEILIEKTA 1

18 [TpakTrueckas pabota no teme "Cpencraa 1 1
HCKYCCTBEHHOT'O MHTEIIEKTa"
dopmanuzanys MOHATHS aTOPUTMA.

19 MamuHa TerOpHHra KaKk YHUBEPCAIbHAS 1

Mozenb Beruucaenuii. Tezuc Uepua—




TrropuHra

[TpakTrueckas paboTa 1o Teme

20 "CocTaBiieHHE TPOCTOM MPOrpaMMBbl JJIst
MaiuHbl Thropunra"

21 Mamuna [Tocta

22 Hopmanensie anropudmer Mapkosa
ANropuTMHYECKH HEpa3pelnMble 3a1a4H.

23 3agauda ocrtaHoBa. HeBO3MOXKHOCTH
aBTOMATHUYECKON OTIa KU IPOrpaMM

24 CI10XHOCTb BBIYUCICHUI
ITorck mpoCThIX YKcell B 331aHHOM

25 Jara3oHe ¢ IOMOIIBIO AITOPUTMA «PELIETO
OpatocheHar

26 [Tpaktuyeckas pabdora no teme "[lonck
HPOCTBIX YKCEJI B 33JaHHOM JMara3zoHe"”

97 MHoropa3psHble Lenble Yncia, 3a1a4u
JUIMHHOH apu(MeTuKu

08 [TpakTuyeckas pabdora no teme "Peanuzanus
BBIUMCJIEHUIM ¢ MHOTOpa3psHbIMU YKcaaMu"
CrnoBapu (accollMaTUBHBIE MACCUBBI,

29 otoOpaxkenus ). Xaur-radauisl. [loctpoenue
aJ1(haBUTHO-4ACTOTHOTO CIIOBaps AJIs
3aJJaHHOT'O TeKCTa
[IpakTuueckas padora no teme "I[locrpoenue

30 aJ1(haBUTHO-YACTOTHOTO CIIOBaps JJIs
3a/laHHOTO TeKcTa"

AHaIIN3 TEKCTa HA €CTECTBEHHOM SI3BIKE.

31 Brigenenue nociaenoBaTenbHOCTEH 1O

mrabiaony. PerynspHsie BoIpaKeHHs.
YacTOTHBIN aHAJIN3




32

33

34

ITpakTryeckas padora no teMme "AHanus
p p
TEKCTa HAa ECTECTBEHHOM S3bIKE"

Crexu. AHaIM3 MPaBHIBHOCTH CKOOOYHOTO
BBIPKCHUS

Brrancnenue apuMeTH4ecKoro BEIpaKEHUS,
3aMmMCaHHOrO B NOCTPHUKCHON hopme

35

36

37

[IpakTuyeckas pabora o Teme "Brruncienne
apru(METHUECKOTO BBIPAXKEHUS, 3aIIMCAHHOTO
B nioctpuxcHou hopme"

Ouepenu. crionp3oBaHue ouepeu AJis
BPEMEHHOT'0 XpPaHECHUS JaHHBIX

[TpakTrueckas paborta 1mo Teme
"Hcnonb3oBanue oyepean"

38

epeBbs. Peanuzanus aepeBa ¢ MOMOLIBIO
CCBUIOYHBIX CTPYKTYp. [ BonuHbIE
(bunapusie) nepesbs. [locTpoenue nepera
JUTSI 32/IaHHOTO apu(PMETHIECKOTO
BBIPKEHUS

39

[IpakTuyeckas pabora o Teme
"Ucnonp30BaHuEe 1€PEBHEB JIJIs1 BHIYMCICHUS
apu(pMeTUYECKUX BhIpakeHun"

40

41

42

PexypcuBHbIe anroput™Mel 00xo0/a epesa.
Hcnonb3oBanue cTeka u ouepeau st 06xoaa
Jepesa

PexypcuBHBIE alropuTMBI 00X0/2a JepeBa.
Hcnonp3oBaHue cTeka U ouepeau Uit 00xoaa
Jepesa

Anroputwmsl Ha rpadax. [Toctpoenue
MUHUMAaJIbHOI'O OCTOBHOTO JIEPEBa
B3BEIIEHHOI'O CBSI3HOTO
HEOPHEHTUPOBAHHOTO rpada




43

44

45

O6xon rpada B rmyouny. O6xox rpada B
HIUPUHY

KonnuecTBO pa3anyHbIX MyTEeH MEXITY
BEpILIMHAMU OPUEHTUPOBAHHOTO
AIUKINYecKoro rpaga

Aunroput™m JIeHKCTpBI.

46

47

48

[IpakTuyeckas pabora o Teme "Brruncienne
JUIMHBI KpaTyaiIlIero myTH Mexay
BepirHaMu rpada (anroputm Jleikctper)"
Anroput™m ®noiina—Y opiiania

3amauu, pemaeMbie ¢ TOMOIIBIO
JMHAMUYECKOTO IPOTrPaMMHUPOBAHHUS
BBIYUCIICHHE PEKYPCUBHBIX (DYHKIIUN

49

[IpakTuyeckas pabora o Teme "Brruncienne
PEKYPCUBHBIX (DYHKIIHIA C TIOMOIIBIO
JUHAMHYECKOI0 IpOrpaMMUupoBaHus”

50

51

52

3amauu, pemaeMpie ¢ TOMOIIBIO
JTUHAMHUYECKOTO MPOTPAMMUPOBAHUS:
MOJICYET KOJIMYECTBA BAPUAHTOB

[Tpaktuyeckas pabdora no teme "[loncuér
KOJINYECTBA BAPUAHTOB C ITOMOIIIBIO
JTUHAMHYECKOIr0 IporpaMMupoBanus”

3az[aq1/1, peuracMbIC C MTOMOIIBIO
AUHAMHUYCCKOI'0 IPpOTrpaMMHUPOBAHUA: 3a1a4n
OIITUMHU3AIIN N

53

ITonsTHe o napagurMax mnmporpaMmmMupOBaHUs.
00630p A3bIKOB IPOrPAMMHUPOBAHUS

54

55

[Tonsarue 06 06BEKTHO-OPHEHTUPOBAHHOM
IPOrpaMMHUPOBAHUN

OO0BeKTHI U Knacchl. CBOMCTBA U METOBI




00BEKTOB

56 OOBEKTHO-OPUECHTUPOBAHHBIN aHAIN3
[IpakTuyeckas pabora o Teme

o7 "Hcnonp30BaHNEe TOTOBBIX KJIACCOB B 1
nporpamme”

58 Pa3paboTka nporpamm Ha 0CHOBE OOBEKTHO-
OPUEHTHPOBAHHOTO MOJX0/1A

59 [TpakTuueckas padota "Pa3paboTka nmpocToii 1
IPOTrpaMMBbl € UCIIOJIb30BaHUEM KJIACCOB"
WNukancymsuus. [Ipaktuueckast padora no

60 teme "Pa3paboTka Kiracca, HCIOIb3yIOIIETO 0.5
MHKAaICYJAUUI0"

61 Hacnenosanwue. [lomumopdusm

62 [Tpaktuyeckas padora no reme "Pazpaborka 1
repapxuu Kjiaccon"

63 Cpenpl OBICTPOI pa3pabOTKH MTPOTPAMM.
[IpoexTupoBanue uHTEpPEiica MOIH30BATENS

64 [TpoexTrpoBanue uHTEpPeiica Monb30BaTeNs

65 Hcnonp3oBaHne TOTOBBIX YIPABISIEMBIX
3JIEMEHTOB JJIs IOCTPOEHUs MHTepdelica

66 [IpakTuueckas pabora no teme "Pa3paborka 1
porpaMMel ¢ rpaduueckuM unTepdericom”

67 W3yueHne BTOPOro si3bIKa
IPOTpaMMUPOBAHUS

68 W3yueHne BTOpOro si3bIka
IpPOTpaMMUPOBAHUS

69 DTanbl KOMITBIOTEPHO-MaTEMaTHIECKOTO
MOJICITMPOBAHUS

70 JluckpeTu3anys npu MaTeMaTHUYeCKOM

MOACIIMPOBAHUHN HCIIPCPBIBHBIX ITPOLICCCOB.




MoaenupoBaHU€e IBUKECHUS

[TpakTrueckas paboTa 1o Teme

71 | 1
MoaenupoBanue ABUKECHUS"

MonenupoBaHue OUOJIOTHYECKUX CUCTEM.

72 [IpakTuyeckas pabora o Teme 0.5
"MopenupoBaHue OMOJIOTHYECKUX CHCTEM"
MaremaThuecKrue MOJICIN B 9KOHOMHUKE.

73 BrrancnutenbHbIE SKCIEPUMEHTBI C
MOJICTIAMH
BepostHocTHBIe Monenu. [IpakTuyeckas

74 pabora o Teme "MmuranmonHoe 05
MOJICTTMPOBAHUE C MTOMOIIBIO0 MeTo1a MOHTE- '
Kapmno"

75 KoMmbrorepHOoe MOJEITMPOBAHUE CUCTEM
yIpaBlIeHUs

76 O0paboTka pe3yJIbTaTOB KCIICPUMEHTA

77 Tabnuunble (pensauroHHbIe) 0a3bl JaHHBIX
[Touck, copTUpoBKa U PUIBTPALIHS TaHHBIX.

78 3anpochl Ha BBIOOPKY JIaHHBIX. 3allpPOCHI €
napaMmeTpamu. Beraucnsiemble mosns B
3ampocax

79 [IpakTuyeckas pabora no teme "Pabora ¢ 1
rOTOBOI 0a30i JaHHBIX"
Muororabanuabie 0a3bl JaHHBIX. THIBI

80 CBsI3eH MeXx Iy TabauamMu. BHEITHUH KITFOY.
IlemocTHOCTH 0a3bI JTAHHBIX

81 [IpakTuyeckas padora no teme "Pa3paborka 1
MHOTr'OTa0JIMYHON 0a3bl JaHHBIX"

82 3anpockl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX

83 [TpakTrdeckas padboTa 1mo Teme "3armpockl K 1




MHOroTa0JIM4YHON 0a3e JaHHbIX"

84 S3pIk ynipaBneHus qanasiMu SQL

85 [IpakTuueckas pabora o Teme "YmpapieHue
JAHHBIMU C TIOMOIIIBIO si3bika SQL"

86 Hepensaunonnslie 6a3bl JaHHBIX. DKCIIEPTHHIE
CHCTEMBI

87 HNHTepHeT-IpHIIOKEHUS
[TonsiTue 0 cepBEpHOM U KIIMEHTCKOM 4aCTAX

88 caifta. TeXHOIOTHS KKIIMEHT — CEepBEP», €&
JOCTOWHCTBA U HEIOCTATKU

89 OcHogsl s1361ka HTML

90 [IpakTrueckas pabora no teme "Co3nanue
TEKCTOBOM BeO-CTpaHUIIbI"

91 OcHnogsr si3p1ka HTML

92 OcHogsl s1361ka HTML
[IpakTrueckas padora no teme "Co3nanue

93 BeO-CTpaHMIIbl, BKIIOYAIOIIEH
MYJIbTUMEANIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BUJ1€0)"

94 OcHoBbI KackaaHbIX Tabmui ctuiieit (CSS)
[TpakTryeckas pabora no Teme

95 "O¢opmiteHHe CTPAHUIIBI C TOMOIIBIO
KacKaJgHBIX Ta0muI] cTriei"

96 Cuenapuu Ha si3bike JavaScript

97 Cuenapuu Ha s13pIke JavaScript

98 ®dopmbI HA BEO-CTpaHHIIE

99 [IpakTuueckas padora o Teme "O6paboTka
JaHHBIX (popM"

100 Pa3smernienue BeO-caiiToB. Yciyra XOCTHHTA.

3arpy3ka ¢aiiioB Ha calT




101

Kanpuposanue. HcnpaBnennue nepcreKTHBBI.
I'mcrorpamma. Koppekuus ypoBHeEH,

Koppeknus 1Bera. ObecrBeYMBaHUE IBETHBIX

N300paKeHUI

102

BBox n300paxenuii ¢ UCIIOIH30BAHUEM
Pa3IMYHBIX HUPPOBBIX YCTPOHCTB.
[IpakTuueckas padora o Teme "O6paboTka
dpoBsIx GoTtorpaduit”

0.5

103

104

105

Peryms. PaGora ¢ obnactsimMu. OUiIbTpHIL.
[IpakTudeckas padora o teme "Peryiib
dpoBsIx GoTtorpaduit”

MHorocnoiitHbie u300paxenus. TekcToBbIe
ciou. Macka cnos. Kananel. Coxpanenue
BBIJIEJICHHON 00JacTu

[TpakTrueckas paboTa 1o Teme
"MHorocioiHbIe n300paxeHus"

0.5

106

[ToaroroBka wimrocTpanuii 1yist Be6-caiToB.
[IpakTuyeckas pabora 1o Teme
" AHUMUPOBaHHbIE U300pakeHus"

0.5

107

108

Bekrophas rpaduxa. Bekropuzanus
pacTpOBBIX U300PAKEHHI

[TpakTuyeckas pabora no reme "BekropHas
rpaduxa"

109

110

111

[IpuHIMIBI HOCTPOEHUS U peAaKTUPOBAHUS
TPEXMEPHBIX MOJENEHN

[IpakTuueckas padora no teme "Co3nanue
IIPOCTHIX TPEXMEPHBIX Mojenen"

Cerounsle Mogenu. Marepuaibl

112

[TpakTrueckas pabota no teme "CeTouHble
Mozen"




MO[[GJII/IpOBaHI/Ie HCTOYHHUKOB OCBCIICHNA.

113 Kameps! 1
114 [IpakTrueckas padora mo teme "Penaepunr"” 1 1
115 AnautuBHble TeXHOJOruu (3D-nipuHTEpHI) 1
116 [ToHsiTHE O BUPTYaIbHON PEAIbHOCTH U 1
JIOTIOJIHEHHOM PEAIbBHOCTH
117 PesepBHOE Bpems 1
118 PeszepBHOE Bpems 1
119 PesepBHOE Bpems 1
120 PesepBHOe Bpems 1
121 PesepBHOE Bpems 1
122 PesepBHOe Bpemst 1
123 PesepBHOE Bpems 1
124 PesepBHOe Bpemst 1
125 PesepBHOE Bpems 1
126 PesepBHOe Bpems 1
127 PesepsHOe Bpems 1
128 PesepBHOE Bpems 1
129 PesepsHOe Bpems 1
130 PesepsHOe Bpems 1
131 PesepBHOE Bpems 1
132 PesepsHOe Bpems 1
133 PesepBHOE BpeMs 1
134 PesepBHOoe Bpems 1
135 PesepBHOE BpeMs 1
136 PeszepBHoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 36.5




MPOBEPSIEMBIE HA EI'D 11O UH®OPMATHUKE TPEBOBAHUS K
PE3YVJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI CPEJHEI'O OBILIET'O OBPA3OBAHUSI

Koxa
NpoBepsIeMoOro
TpedoOBaHMS

IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMBbl CpelHero 001ero 00pazoBaHus

1.

3namo (nonumams)

1.1

[ToHnMaHNe OCHOBHBIX IMPUHIMIIOB YCTPOMCTBA U (DYHKIIMOHHUPOBAHUS COBPEMEHHBIX
CTALIMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB; TEHACHLUN Pa3BUTHUS KOMIIBIOTEPHBIX
TEXHOJIOTUH; BJaJileHHEe HaBbIKaMU pPA0OThl C ONEPALMOHHBIMU CHCTEMaMHM H
OCHOBHBIMH BHJIaMHU IPOTPAMMHOTO OOECIICUEHUs I PEeIICHUs YYeOHBIX 3a/1a4 110

BBIOPAHHOU CIIeUATTU3AIIT

1.2

Hannune npencrapnennii 0 6a30BbIX TPUHIUIIAX OPraHU3auy U (PyHKIIMOHUPOBAHUS

KOMIIBIOTCPHBIX ceTei

1.3

ITonnmaHue OCHOBHBIX MNPUHIUIIOB JUCKPCTU3AIUH PA3JIMYHBIX BUIOB I/IHq)OpMaI_H/II/I

14

[Tornmanme 6a30BBIX AITOPUTMOB OOPAaOOTKH YHCIOBOH M TEKCTOBOW MH(MOpMAIHH
(3amuch 4yuceNn B IMO3UIMOHHOM CHCTEME CYMCICHMS, AEIMMOCTb LEJIbIX YHCEN,
HaXOXXJEHWE BCeX MPOCTBIX YHUCEel B 3aJaHHOM JMana3oHe; o0paboTka
MHOT'OPa3psAHBIX LIEJIbIX YHCEN; aHAIU3 CUMBOJBHBIX CTPOK U JPYIHX), aITOPUTMOB

IOUCKa U COPTUPOBKU

1.5

3HaHMe (YHKIMOHAJIbHBIE BO3MOXHOCTH HHCTPYMEHTAJIbHBIX CPEJICTB Cpeibl

pa3paboTku

1.6

Branenue OCHOBHBIMHM CBEJEHHMSIMH O 0azax JaHHBIX, UX CTPYKType, CpeAcTBax

CO3JaHusAd U pa6OTLI C HUMH

1.7

1.8

2.1

IlonnMaHre BO3MOXKHOCTEM u or paHI/ILIeHI/II\/’I TEXHOJIOTUH HCKYCCTBCHHOTI'O
HWHTCIUICKTA B Pa3JIMYHBIX 06nacmx; HaJIM4uc Hpe)lCTaBJ'IeHI/Iﬁ 00 HCIOJIB30BAHUH

MH(OPMALIMOHHBIX TEXHOJIOTHI B pa3IMYHbIX MTPodeccCHnoHaNbHBIX chepax

BnaneHne TeopeTUUECKUM anIapaToM, IO3BOJIAIOIIMM OCYLIECTBIIATh IIPEACTABICHUE
3aIaHHOT0 HAaTYpaJbHOTO YHUCJIAa B PA3JIMYHBIX CUCTEMAxX CYHUCIICHMS; BBINOJIHATH
npeoOpa3oBaHus JIOTUYECKHX BBIPAKEHUH, HCHOJIb3ys 3aKOHBI anreOpbl JOTHKU;
OTpeNeNATh KpaT4aiIinii MyTh BO B3BEIIEHHOM Ipade M KOJIMYECTBO IMyTeH MeXay

BEpIIMHAMHU OPUEHTHUPOBAHHOTO alMKINYecKoro rpada
Ymemo

YMeHue WHCIoNb30BaTh KOMIBIOTEPHO-MATEeMAaTHUECKUE MOJENU I aHalu3a
00BEKTOB U TPOIECCOB: (GOPMYITUPOBATH 11€7h MOJICIHPOBAHUS, BHITIOJHATH aHAIHN3
PE3YIbTAaTOB, IIOJIYYCHHBIX B XOAC MOJACIHMPOBAHUA; OLUCHHBATHL aJCKBATHOCTH
MOJIENIN  MOJICIUPYEMOMY OOBEKTY WIJIM TMpOLEcCy; NPEACTaBIATh Pe3yJIbTaThl

MOZACIIMPOBAHUA B HATTIAAHOM BHUC




2.2

YMmenue kiaaccuuIpoBaTh OCHOBHBIE 33a[a4d aHaIM3a JaHHBIX (MPOTHO3MPOBAHHE,
KJ1accu(puKanus, KJIaCTEepU3aLINs, aHaIu3 OTKJIOHEHHI); MIOHUMATh
MOCJIE0BATEIbHOCTh PEIICHUs 3a/la4y aHajdu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OYNCTKA M OIIGHKAa KadecTBa MJAaHHBIX, BbIOOp M (WJIM) TOCTPOCHUE MOJEIH,

Hpeo6pa3013aH1/Ie JAaHHBIX, BU3yalIn3alud JaHHbIX, HHTCPHOPCTAalud PE3YyJIbTATOB

2.3

2.4

2.5

2.6

YMenue onpenenstb WHPOPMAIMOHHBIH OO0BEM TEKCTOBBIX, TIpaQUUecKux H
3BYKOBBIX JaHHBIX MPH 33JIaHHBIX MapaMeTpax TUCKPETH3AIUH. Y MEHHUE OMPEIeIiTh
CPEIHIOI0 CKOPOCTh Tepe/iayd JaHHbBIX, OIICHUBATh M3MCHEHUE BPEMEHH Iepeladn

IIpHu UBMCHCHUHA PIH(bOpMaHI/IOHHOl"O 00BEMa JAaHHBIX U XapaKTECPUCTUK KaHalla CBA3U

YmMmenue CTPOUTHb KO/, 06CCHCLII/IB8,I-OH_II/II71 HaMMCHBINYIO BO3MOXHYI CPCIHIOIO

JUTMHY COOOILEHUS TPU U3BECTHOM YAaCTOTE CUMBOJIOB

YMeHune ucnoiab30BaTh IIpyu pCHICHHUUN 3a1a4 CBOMCTBa MO3UIUOHHOMN 3amucu YHUCCII,
AJITOPUTMBI TMOCTPOCHUA 3aIllMCH 4YUCIIa B MMO3UITHOHHON CHCTEME CUHCIICHHS C
3aIaHHBIM OCHOBAHUCM U MOCTPOCHUSA YHUCJIa IO CTPOKCE, cogepxcameﬁ 3aIIucCh 3TOro
quciia B HO3I/ILII/IOHHOI71 CUCTEMC CYHHCIICHHA C 3aJJdHHbBIM OCHOBAHUCM,; YMCHHC

BBINIOJIHATH apI/I(1)MeTI/I‘leCKI/IC O1ICpanvu B IMIO3UIUMOHHBIX CUCTEMAX CUHUCIICHUS

YMeHHue CTPOUTH JIOTUYECKOE BBIPAXKEHHE B TU3IBIOHKTUBHON M KOHBIOHKTUBHON
HOpPMaJIbHBIX (OpMax IO 3aAaHHOW TaOJIMIlE MCTUHHOCTH; HCCIIEAOBaTh O00JIACTh
UCTUHHOCTH BBICKa3bIBaHMsI, COJAEPIXKAILEro IE€PEMEHHbIE, pelIaTh HECIOXKHbIE

JIOTUYCCKUC YPABHCHU

2.7

2.8

2.9

YMeHne peniath alrOpUTMUYECKUE 33/1a4, CBsI3aHHbBIE C aHAIM30M TIpadoB (3agauu
MOCTPOCHUS ONTHUMAIBHOTO TYTH MEXAy BepiiMHaMu Tpada, omnpeaencHus
KOJIMYECTBA  PA3NMMYHBIX MyTe  MEXIy  BEpIIMHAMH  OPHUEHTHPOBAHHOTO

aluKIMIecKkoro rpada)

YMeHHE UCIONb30BaTh JEpPEBbs IIPU AaHAIU3€ U IIOCTPOCHUM KOIOB M MJIA
NpEJICTaBICHUsT apuU(METUUYECKUX BBIPAKEHUH, MpU pELIeHUH 3a7ad IOHCKa U
COPTHPOBKHM; YMEHHE CTPOUTh JIEPEBO MWIPHl IO 3aJaHHOMY AJITOPUTMY;

p83pa6aTI>IBaTI> 1 000CHOBBIBATH BHIUT PBIIIHYIO CTPATCTUIO UTPBI

YMeHnue AHAIIM3UPOBATL AJITOPUTMBL C HUCIHOJB30BAHUEM Ta6J'II/II_I TPAaCCUPOBKH;
ONPCACIIATD 0e3 MCIOJIb30BaHUS KOMIIBIOTCPA PC3YyJIbTAThI BBIITOJIHCHUA HCCIIOKHBIX
nmporpamMM, BKIHOYAIOMIWX HHKJIbI, BETBJICHHA W IMOANPOrpaMMbl, HNpHU 3aJaHHBIX

HNCXOOHBIX JaHHBIX

2.10
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YMeHue omnpenensTh CIOKHOCTh H3y4aeMbIX B Kypce O0a30BBIX aJTOpPUTMOB
(cymMMupOBaHUE 3JIEMEHTOB MacCHUBa, COPTUPOBKA MacCcHBa, epeOOpHbIE AITOPUTMBI,
JBOMYHBIM TOMCK) M MPHUBOJUTH IPUMEPHI HECKOJIBKUX aJFOPUTMOB pa3HOU

CJIO)KHOCTHU IJId PCIICHUA OJIHOH 3a71a4m

Brnanenue yHuBepcalbHBIM S3bIKOM IPOTPaMMHUPOBaHUs BbICOKOTO YpoBHs (ITackaib,
Python, Java, C++, C#), npeacraBieHussMH O 0a30BBIX THIAX JaHHBIX M CTPYKTYpax
JIAHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIC YIIPABIAIONINE KOHCTPYKIMH; yMEHHE

OCYILECTBIISATh aHAIN3 MPEJIOKEHHON MPOrpaMMBbI: ONPEIENATh Pe3yIbTaThl padOTHI




2.12

2.13

MPOrpaMMBbl TIPH 33JaHHBIX WCXOJHBIX TAHHBIX; OMPEIENSITh, IPU KAKUX HUCXOTHBIX
JAHHBIX BO3MOKHO MOJyYeHHE YKa3aHHBIX Pe3yJIbTaTOB; BBIABIATH JaHHBIE, KOTOPHIE
MOTYT IPUBECTU K OIIMOKe B paboTe MporpamMmbl; GOpMYIUPOBATEH MPEATIOKEHUS 110

YIIY4LIECHHUIO IIPOrPaMMHOTO KOJa

YMeHne peaan3oBbIBaTh Ha BBIOPAHHOM [UIsl U3YyUEHUS SA3BbIKE MPOrpaMMHpPOBAHUS
BbIcOKOr0 ypoBHs ([Tackans, Python, Java, C++, C#) TunoBbie anropuT™Mbl 00paboTKH
YKCEeJl, YACIIOBBIX IOCJIE0BATEIbHOCTEH U MAaCCUBOB: IIPEJICTABICHUE YKCIIA B BUJIE
Habopa MPOCTBIX COMHOXKHUTENIEH; HaXOXKJIEHHE MaKCUMaJlbHOW (MHHHUMAJIbHOM)
U pbl HATYPAIBHOTO YMCIIA, 3alIMCAHHOTO B CUCTEME CUHMCIIEHUS C OCHOBaHHEM, HE
npesbimaommmM 10; BerauciaeHrne 0000MIEHHBIX XapaKTEPUCTHK AJIEMEHTOB MacCHBa
WIM  YHCJIOBOM  IOCIEAOBATENbHOCTH  (CyMMBbI, INPOM3BEIEHUS  CPEIHEro
apu(QMETUYECKOT0, MUHUMAIBHOTO M MAaKCUMAJIBHOTO 3JIEMEHTOB, KOJMYECTBa
9JIEMEHTOB, YJOBIIETBOPSIOMIUX 3aJaHHOMY YCJIOBHIO); COPTHUPOBKY 3JEMEHTOB
MaccHBa; YMEHHUE UCII0JIb30BaTh B IpOrpaMMax JAaHHbBIE Pa3IMYHbIX THIIOB C y4ETOM
OTpaHMYEHUN Ha [MANa3oH MX BO3MOXKHBIX 3HAUYCHUU, NMPUMEHATH MPH PEHICHUU
3aJa4 CTPYKTYpPbI JaHHBIX (CIIHMCKH, CJIOBAPHU, CTEKH, OUEPEH, IEPEBHS); IPUMEHSIThH
CTaHJApTHBIE U COOCTBEHHBIE TMOANPOTPAMMBI JUII 00paOOTKH YHCIOBBIX JaHHBIX U
CHUMBOJBHBIX CTPOK; HCIIONB30BaTh TPH pPa3paboTKe mporpamMM OUOITHOTEKH
MOJAMPOrpaMM; YMEHHE UCIOIb30BaTh CPEJICTBAa OTIAIKUA MPOrpaMM B Cpele

POrPaMMHUPOBAHHUS

YMeHue HCMoNb30BaTh JIEKTPOHHBIE TAONMUIBl JJIsS aHalu3a, MPEACTABICHUS WU
00pabOTKM MJaHHBIX (BKJIIOYas BHIOOP ONTUMAJIBHOTO pELIEHUs, MOAOOp JIMHUU
TPEeHNIa, pEIICHWE 3a/ad IMPOTHO3UPOBAHUS); YMEHHE WCIOIh30BaTh TAOIHUYHBIC

(pensitoHHBIE) 0a3bl JAHHBIX U CIIPABOYHBIE CUCTEMBI

2.14

YMeHue  OpraHuzoBbIBaTh  JMYHOE  HMH(POPMALIMOHHOE  IPOCTPAHCTBO  C
UCIIOJIb30BAaHUEM  Pa3jMYHBIX CpPEACTB LU(MPOBBIX TEXHOJIOTWH; TOHHMaHUE
BO3MOXHOCTeH LHM(QPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYyr, LH(POBBIX

00pa3oBaTeNbHbIX CEPBHCOB

HEPEYEHD 2JIEMEHTOB COILEPKAHUA, ITPOBEPAEMBIX HA EI'D 11O

NH®OPMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 [MudpoBast rpaMOTHOCTH
OCHOBHbIE TEHACHIIMH Pa3BUTUS KOMIIBIOTEPHBIX TEXHOJIOTUM. [lapanyienbHble BRIYMCICHUSI.
1.1 MHoromnporieccopabie cucTeMbl. PactipeienéHHbie BEIUNCIUTEIbHBIE CUCTEMBI M 00paboTKa
OOJIBIINX JTAHHBIX
12 [IpyHIUIIBI TTOCTPOEHHS M amnmapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX ceTeil. (CeTeBble

npotokosbl. Cets Wutepuer. Anpecamust B cetu HMutepuer. IIporokonsr creka TCP/IP.




Cucrema noMeHHBIX UMEH. Pa3nenenne IP-ceTu Ha TOACETH C TOMOIILIO MACOK MOICETEH

1.3

Qaiinosas cucrema. Ilouck B (aitnoBoii cucreme. IIpuHIMIBI pa3MerieHuss 1 UIMEHOBAHHUS

¢aiinos B noiarospeMeHHoi namsaty. Llabmons! s onucanus rpynin (aiinos

14

CKOpOCTh mepefaud JaHHBIX. 3aBHCHMOCTh BPEMEHH IMepefadyd OT HH(OPMAIMOHHOTO

00BéMa JaHHBIX U XapaKTEPUCTUK KaHalla CBA3H

1.5

HIudpoBanre nanHbix. CUMMETpUYHBIE M HecMMMeTpu4Hble mudpsl. udpsr nmpocroi

samensl. [udp Lesaps. Hludp Bwkenepa. Anropurm mmdposanns RSA

1.6

Koapl, mo3Bosnsitone oOHapyKUBATh W MCIPABIATH OMIMOKHM, BOZHUKAIOIINE TIPU TIepeiade

nanHbiX. Paccrosiane Xammunra. Kogupoanue ¢ mopropenneM 6utoB. Koapsl XaMMuHra

2.1

2.2

2.3

TeopeTnueckre 0CHOBbI HHPOPMATHKU

I[BOI/I‘IHOC KOIHUPOBAHHUC. PaBHOMepHLIe U HCPABHOMCPHLIC KOJIbI. HGKOHI/IPOBaHI/IC
COO6H.I€HI/II71, 3allMCAHHBIX C IIOMOIIBIO HCPABHOMCPHLIX KOJOB. VYcnosue dano. HOCTpOCHI/Ie

OIHO3HAYHO ACKOANPYCMBIX KOAOB € IOMOILIBIO ICPCBA

TeopeTnueckue MOAXOJbI K OIEHKE KoJMyecTBa HHQOpMaIMK. ETuHHUIBI HU3MepeHHs
KosimdyecTBa HHPpopManuu. AJI(paBUTHBINA MOIX0A K OIIEHKE KOIMYecTBa HHPOPMALUU. 3aKOH
aanutuBHOCTH HHQOpManuu. @opmyna Xaptiu. Undopmanus u BeposTHOCTh. Popmyna

[IIennona

Cucrtembl cuMcieHus. Pa3BépHyTas 3amuch LENbIX W JAPOOHBIX 4YHCEN B IMO3ULUMOHHON
cucreme cuucieHus. CBoiicTBa MO3UIIMOHHON 3allMCH YMCia: KOJUYECTBO LU(ppP B 3aIUCH,
IPU3HAK JEIIMMOCTH YUCIIa HA OCHOBAHHE CUCTEMbI CUMCICHHS. AJITOPUTM NEPEBOJIA LIEJI0T0
ymcia u3 P-MYHOM cUCTEMBbI CUMCIIEHUS B JIECATUYHYIO. AJTOPUTM IME€peBO/ia KOHEYHOU P-
UYHOM IpoOu B AECATHUUHYIO. AJTOPUTM IMEPEBOJA LEJIOr0 YUCIIA U3 JAECATUUHON CUCTEMBI
cunucnenuss B P-uunyro. IlepeBon koHeyHOHM necsaTHUyHOM Jpobu B P-uunyro. J[BonuHas,
BOCbMEpHUYHAasi M NIECTHAAUATepUyHasi CHUCTEMbl CUMCIEHHUS, CBSI3b MEXIy HUMHU.

ApudmeTrnueckre onepanuy B NO3UIIMOHHBIX CUCTEMaX CUUCIICHUS

2.4

TpOI/I‘-IHafl YpaBHOBCUHICHHAA CUCTEMA CHUCIICHUA. ILBOH‘IHO-I{CC?ITI/I‘IHEIH CUCTEMA CUUCIICHUA

2.5

2.6

KommpoBanue TtexctoB. Kommpoka ASCIl. OpnobaiitHele kommpoBku. CraHmapT
UNICODE. KomupoBka UTF-8. Ompenenenune HH(OPMAIMOHHOTO 0O0BEMA TEKCTOBBIX

COOOILIEHU

KomupoBanue m3obpaxkenuit. OneHka HHPOPMAIMOHHOTO 00bEMa TpaUUECKUX TaHHBIX
OpU  3alaHHBIX pa3pelieHuH U TIyOMHE KOIAMpOBaHUS IBeTa. L[BeToBbIe Mojemnu.
KomupoBanue 3Byka. OneHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX TTPH 3a/IaHHBIX

YaCTOTC JUCKPETU3AIMU U Pa3pAJHOCTU KOAUPOBAHUSA

2.7

Anre6pa noruku. [loHsTHe BbIcKa3zbiBaHUS. BrbickasbpiBaTenbHble (GOpPMBI (TPEIUKATHI).
KBaHTOpHI CylIIecTBOBaHMS U BCEOOIIHOCTH.

Jlornueckue omnepauuu. Tabauubl ucTHHHOCTU. Jlormueckue BblpakeHus. Jlornuyeckue
TOKJecTBa. Jlornueckue onepanuu 1 onepany HaJ MHOXECTBaMH.

3aKoHbl anreOpbl JOTMKH. OKBHBAJICHTHbIE NPeOoOpa30BaHUS JIOTHUECKUX BBbIPAXKEHUI.

Jlornueckue ypaBHEHUs U CUCTEMBI YPaBHCHU.




2.8

2.9

Jlormueckue (QyHKIMH. 3aBUCHMOCTh KOJHMYECTBA BO3MOJXKHBIX JIOTHUECKUX (YHKIHUH OT
KOJIMYECTBA apIyMEHTOB.

Kanonuueckue Gpopmbl JJIOTHUECKUX BBIPAXKEHUN

CoBeplilieHHbIE AU3BIOHKTUBHBIE KOHBIOHKTHBHBIE HOPMalibHbIE (DOPMBI, alrOPUTMBI HX
MOCTPOCHHUS IO Ta0JINIIE UCTUHHOCTH

Jlormyeckue sieMeHThI B cocTaBe Komibiotepa. Tpurrep. Cymmarop. MHoropaspsiiHbid
cymmarop. IloctpoeHne cxeM Ha JIOTMUECKHMX 3JEMEHTAaX [0 3aJaHHOMY JIOTUYECKOMY

BBIPAXKCHUIO. 3amnmck JIOru4ecKoro BBIPpAXKCHUS 110 JIOTHYCCKOM CXeMe

2.10
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2.12

Mopnenu u moaenupoBanue. Llenu MmonenrpoBanus. AIEeKBaTHOCTh MOJEIN MOJETUPYEMOMY
00bexTy uim nponeccy. @opmanuzanus NPUKIAIHBIX 3aady.
[IpencraBienue pe3yiabTaTOB MOJCIUPOBAHUS B BHUJE, YIOOHOM MJIi BOCHPUSATHS

yenoBekoM. ['padudeckoe npencraBieHue JaHHbIX (CXeMbl, TaOJIHIIBI, TpaduKn).

[IpencrapieHue MenbIX YUCEN B MaMATH KOMIbloTepa. OrpaHUYE€HHOCTh JMana3oHa YUCes
MIpY OTPAHUYCHUHU KOJIMYECTBa pa3psaoB. [lepenosnenue pa3psaHoi ceTku. be3sHakoBbie U
3HAKOBbIE JaHHbIC. 3HAKOBBIM OUT. JIBOMYHBIA JTOMOJHUTENBHBIA KOJ OTPHUIATEIbHBIX
Yypcell.

[ToGuToBBIC JTOTHYECKHE oneparuu. JIornuecKkuii, apupMETHIECKUA U [IUKINYCCKUN CIABUTH.

[udposanme ¢ MOMONIBIO TOOUTOBOH oreparun «uckirodaromee NI

[TpencraBieHne BENIECTBEHHBIX YUCEIN B IIAMATH KOMIIbIOTEpa. 3Hadallasi 4acTb U MOPALOK
yycna. Jluana3oH 3HauY€HUN BELIECTBEHHBIX uucen. [IpoOiembl XpaHEHHs BEIECTBEHHBIX
YHUCeN, CBA3aHHbIE C OrPAaHUYEHUEM KOJIMYECTBA pa3psAoB. BelllonHeHWe omnepanuii ¢

BCIICCTBCHHBIMHU YHCJIaMH, HAKOIIJICHUC OIIMOOK IIPpH BBIYUCIICHUAX

2.13

I'padpr. OcuHoBuble mnonsTHs. Buasl rpagos. Onucanue rpagoB C MOMOIIbIO MaTpPHUIL
CMEKHOCTH, BECOBBIX MAaTpHII, CIHCKOB CMEXHOCTU. PellleHne anropuTMHUYEcKHX 3azad,
CBSI3aHHBIX C aHATU30M TpadoB (IIOCTPOEHHE ONTHUMAIBHOIO MyTH MEXAY BepLIMHAMU
rpada, onpeaeneHre KoJM4ecTBa pa3IuuHbIX MyTel MKy BepUIMHAMH OPUEHTHPOBAHHOTO

aluKIMIecKkoro rpada)

2.14

2.15

2.16

Hepesws. bunapnoe nepeso. [lepeBbs moucka. CrocoObl 06xoma nepesa. [lpeacrasienue
apuMeTHUUeCKUX BBIpAXKEHUH B BuAe nepeBa. Mcmomp3oBaHue rpadoB U JIEPEBHEB MPHU

OIHCAaHUU OOBEKTOB H IIPONECCCOB OKPYKAKOIICTO MUpa

JlMcKkpeTHBIE UIPhI IBYX UTPOKOB ¢ mojHOW mHGopmanueit. [Toctpoenue nepesa nepedopa
BapUaHTOB, ONMCAaHUE CTpPATerMd WIrpbl B TaONW4YHOH ¢opme. BrUrphiIHBIE |

IMPOUTPBIIITHBIC ITO3UITHH. BI)II/IFpI)IHIHBIC CTpaTerunu

CpenctBa HMCKYCCTBEHHOTO UHTeNiekTa. Maentudukammss u mouck u300pakeHui,
pacrio3HaBaHMe JIML. Vcronp30BaHHE METOI0B MCKYCCTBEHHOIO MHTEIUIEKTAa B O0YYarOIUX
cucremax. lcronb30BaHHE METOAOB MCKYCCTBEHHOTO HWHTEIUIEKTa B POOOTOTEXHHMKE.

HurepHer Bemei. HelipoHHsle ceTn

AJNTOPUTMBI U TPOrPaMMHUPOBAHUE

3.1

dopmanusanus NOHATUA anroputMa. MammHa TeOpUHra Kak yHUBEpCalbHash MOJECIb




BBIYHUCIICHUN

3.2

3.3

OrneHka CIOXHOCTH BBIYMCICHUN. Bpems paboTbl u 00BEM HCMONB3yeMON HaMATH, MX
3aBUCUMOCTh OT pa3Mepa HCXOIHBIX MAaHHbIX. OIEHKa acUMITOTUYECKOM CIIOKHOCTU
QITOPUTMOB. AJNTOPUTMBl  IOJMHOMHAIBHON  CIIOKHOCTU. IlepeOopHble  anropuTMBI.
[TpyMepsl pa3aMyYHBIX AITOPUTMOB PELICHUS OJHOW 3aJadyM, KOTOPbIE MMEIOT Pa3INYHYIo

CJI0’KHOCTb
OnpeneneHne BO3MOXKHBIX PE3YJIBTaTOB pa0OThl MPOCTEHIIMX AJITOPUTMOB YIIPABICHUS
UCIIOJIHUTENIIMA U BBIUUCIUTEIBHBIX alropuTMOB. OmnpenesneHne UCXOAHBIX JaHHBIX, NPU

KOTOPBIX AJIFCOPUTM MOXKET JaTh TPeOYyeMbIil pe3ysibTart

3.4

Anroput™Mbl 00paOOTKM HATYPabHBIX YHUCEN, 3alMCAHHBIX B IMO3UIMOHHBIX CHUCTEMax
CUMCIICHUS: pa30MeHHe 3amucH 4YKclia Ha OTHelbHble LU(pBI, HAXOXKIEHUE CYMMblI U
npou3BeieHUs MU(p, HAXOKICHNE MAKCUMAIbHOW (MUHUMAJIBHON ) ITU(PBI.

[IpencraBnenue uucia B BHIE HaOOpa MPOCTHIX COMHOXKHTEICH. ANTOPHTM OBICTPOTO
BO3BEJICHUSI B CTEMeHb. [IOMCK MPOCTBIX YHCEN B 3aJaHHOM JHAIa30HE C IIOMOIIBIO

AIropuUTMa «perieTo DpaTocheHar

3.5

3.6

3.7

3.8

MHOFOp&SpHI{HHe OeJabIC YMClla, 3aaa4u HHHHHOﬁ apI/I(bMeTI/IKI/I

S3eik  mporpammupoBanus (Ilackams, Python, Java, C++, C#). Tumsl maHHBIX:
L[EJIOYHCIICHHbIe, BEIIECTBEHHbIE, CHMBOJbHBIE, Jlorhuyeckue. BerBienus. CroxHbIe
ycnosus. Lukiel ¢ ycnouem. LIMKIbI 110 IEPEMEHHOMN.

OO0paboTka maHHBIX, XpaHAmmxcs B ¢ainax. TekcroBble n aBonyHbIC (haiiiapl. DailioBbIe
nepeMeHHsble (¢aiinoBble ykazarenn). Urenue u3 ¢aitna. 3anuce B daiin.

Pa3z6uenue 3a1aun Ha noazanauu. IloanmporpaMmsl (mpoueaypsl U QyHKIHMN).

Hcnonp3oBanue ctaHaapTHON OMOIMOTEKHU S3bIKAa TPOrPaMMHUPOBAHHUS

PeKprI/IfL PeKprI/IBHLIe npoucaypsel 1 (I)YHKI_II/II/I Hcnonp3oBaHue cTeka Ais OopraHuzanu

PEKYPCHUBHBIX BBI30BOB

Uucnennsie MeTOAbl. TOYHOE M MPUOMIKEHHOE pEIICHHsS 3anadu. YuciaeHHOe pelieHue
YpaBHEHUH € MOMOIIBI0 Moadopa mapameTrpa. UMcieHHbIE METO/bI PELIEeHUs ypaBHEHHUM:
MeToa Tmepebopa, MeETOJ]| MOJOBMHHOrO jeieHus. [IpuOmmkéHHOe BbIUUCIEHHE JJIHH
KpUBBIX. Bpluncnenue miomanei (uryp ¢ IMOMOIIbIO YHCIEHHBIX METOJ0B (METOJ
NpsIMOYTOJIBHUKOB, MeTo]l Tparenuit). [louck makcumyma (MUHUMYMa) GYHKIUH OIJHON

HepeMeHHOI\/’I METOJ0M ITOJJOBHUHHOTO ACJIICHUA

3.9

OO0paboTka CHUMBOJBHBIX JaHHBIX. BCTpoeHHbIE (YHKIMM sI3bIKa MPOTpaMMHPOBAHUS IS
00pabOTKM CHMBOJIBHBIX CTPOK. AJTOPUTMBI OOpaOOTKM CHUMBOJIBHBIX CTPOK: MOJCUET
KOJINYECTBA IMOSIBICHUI CUMBOJa B CTPOKE, pa30MeHHe CTPOKM Ha CJIOBA MO MPOOETbHBIM
CHUMBOJIaM, TIOUCK MOACTPOKM BHYTPH JaHHOM CTPOKH, 3aMEHAa HAWJEHHOM IOJACTPOKH Ha
JIpyryro cTpoky. ['eHepanus Bcex c€JIOB B HEKOTOPOM andaBUTE, YIOBIETBOPSIOIINX

3aJJaHHBIM OorpaHuueHusM. [Ipeobpa3zoBaHue yncia B CHMBOJIbHYIO CTPOKY U 0OpaTHO

3.10

MaccuBbl ¥ TOCJIEIOBaTEIbHOCTH 4YHCeN. Bpluncienne 0oOOOHIEHHBIX XapaKTEPUCTHK
AJIEMEHTOB MacCHBa WJIM YHCJIOBOM MOCIEA0BATEIBLHOCTU (CYMMBI, IPOU3BEAEHUS, CPETHETO

aqu)MeTqucxoro, MHHUMAJIBHOI'O 1 MAaKCHUMAJIBHOI'O 3JICMCHTOB, KOJIUYCCTBA DJICMCHTOB,




YAOBJIETBOPSIOIIUX 33JaHHOMY YCJOBHUIO). JIMHEWHBIH MMOWUCK 3alaHHOTO 3HAYEHUs B
MaccuBe. AJTOPUTMBI pabOThl C 3JEMEHTAMH MacCHMBa C OJHOKPATHBIM IMPOCMOTPOM
maccuBa. CopTHpOBKa OJHOMEpHOro MaccuBa. [IpocTbie METOIbI COPTUPOBKH (METOJ
my3bIpbKa, METOJ BBIOOpA, COPTHPOBKA BcTaBkamu). CopTUpOBKA CHHSIHHEM. bwicTpas
coprupoBka MaccuBa (amroputm QuickSort). J[BowuHBIH IMOMCK B OTCOPTHPOBAHHOM

MaCCHBC

3.11

3.12

JIBymMepHbIe MaccuBbl (MaTpuilbl). AJTOPUTMBI OOpPaOOTKH JABYMEPHBIX MAacCCHBOB:
3all0JIHEHHE JIBYMEPHOI'O YMCJIOBOIO MAaccHBa I10 3aJjaHHBIM IIpaBHJIaM, IMOUCK JIEMEHTA B
JBYMEPHOM MAacCHBE, BBIUMCICHHE MakCUMyMa (MHHMMyMa) M CyYMMbI 3JIEMEHTOB

ABYMCPHOI'0 MaCCHBa, INIEPECCTAaHOBKA CTPOK U CTOJI6LIOB ABYMCPHOI'O MaCCHBa

CnoBapu (accouuMaTHBHBIE MAacCHBBI, OTOOpaxkeHus). Xom-tabmuisl. [loctpoenue

aﬂ(l)aBI/ITHO"-IaCTOTHOFO CJIOBapd JIA 3aJaHHOI'O TCKCTa

3.13

Crexn. AHanmu3 NMpaBHIBHOCTH CKOOOYHOTO BBIpaXEHHWs. Brramcienue apudmerndeckoro
BBIPA)KEHUSI, 3aIMCAHHOTO B MOCT(HUKCHOM hopme.

Oqepezu/l. Hcnonp3oBaHue oucpcau ajid BpECMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

Anroputmbl Ha rpadax. IlocTpoeHne MHHMMaIbHOIO OCTOBHOIO JI€peBa B3BELICHHOTO
CBSI3HOTO HEOPUEHTUPOBAHHOIo rpada. KomuuecTBo pa3iuyHbIX MyTel MeXay BepIIMHAMU
OPUEHTUPOBAHHOTO alUKINYecKoro rpada. Anroputm JlelkcTpsl

HepeBbs. Peanusauus nepeBa ¢ MOMOIIBIO CCHUIOYHBIX CTPYKTYp. J{BonuHbIe (OMHApHBIE)
nepesbsi. [loctpoenne nepeBa it 3aJaHHOTO apu(METHUECKOTO BBIPAXKEHHsI. PeKypcHBHEIE

JIrOpUTMBI 00X0/a AepeBa. Mcnonb3oBaHuEe CTeKa U oYepean Al 00Xoa AepeBa

3.16

3.17

JlnHaMpueckoe NPOrpaMMHUpPOBAHME KaK METOJ] pEIICHHs 3aJad C COXPAaHEHHEM
IPOMEXYTOUHBIX PE3yJbTaTOB. 3aJaud, peuaeMbple C IOMOIIbI JAMHAMHYECKOTO
POTPaMMHUPOBAHUS: BBIYUCICHNUE PEKYPCUBHBIX (DYHKIUH, MOJCUYET KOJTUYECTBA BAPHAHTOB,

3aaa4d OIITHUMHU3AllUH

[TonsitTue 00 OOBEKTHO-OPUEHTHUPOBAHHOM MporpaMMupoBaHu. OOBEKThI U KIACCHI.
CgoiictBa u MeToAbl O00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIM aHanu3. PaszpaboTka
mporpaMM  Ha  OCHOBE  OOBEKTHO-OPHMEHTHPOBAHHOTO  mojaxona. Mukancymsius,

HaCJICJO0BaHUC, HOJ'IPIMOp(bPBM

WndpopmanoHHbIe TEXHOJIOTUU

4.1

4.2

Ananu3 ganHbiX. OCHOBHBIC 3a/1a4Ml aHANM3a JAHHBIX: POTHO3UPOBAHKE, KIACCHU(PUKALINS,
KJIacTepu3alus, aHaiu3 OTkKJIoHeHWi. IlocnegoBaTenbHOCTh pelleHus 3ajad aHalu3a
JAHHBIX: COOp TEPBUYHBIX JTAHHBIX, OYUCTKA M OIICHKA KauyecTBa JaHHBIX, BHIOOP W (WMJIN)
MOCTPOEHHE MOJIETH, MpeoOpa3oBaHWE JAHHBIX, BH3yaIM3allvs JTaHHBIX, WHTEPIpPETAIHs
pesynbraTtoB. [Iporpammubie cpeactBa u MHTepHeT-cepBUCH i 00pabOTKH U

npecTaBlIeHus JaHHBIX. bonbimme qanaple. MammHHOE 00y4deHue
AHanu3 MAaHHBIX C TOMOIINBI0 DIIGKTPOHHBIX TaOMUIl. BBIUMCIIEHWE CYMMBI, CpPETHETO
apuMeTUIeCKoro, HauOONBIIETO (HAMMEHBINETO) 3HAYEHWs [Wara3oHa. BwraucieHue

Kod(UIIMeHTa KOPPEISIIUK ABYX PSAAOB AaHHBIX. [locTpoeHHe CTONOUATHIX, TMHEHUATHIX U




KpyroBbix nuarpamM. IToctpoenue rpaduxoB ¢ynkuuii. [Tonbop nmuHNM TpeHna, peuieHue

3aaa4 IMpOTHO3UPOBAaHM. Pemenne 3aaa4 ONITUMHU3AKWHA C ITIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/IH

4.3

Juckpernszanuss 0Opud MaTeMaTHYECKOM MOJEIMPOBAHUM  HENPEPBIBHBIX  MPOLECCOB.
MopenupoBanue aBWKeHUs. MojenupoBaHue OHOJIOTMUECKUX CcHCTeM. Maremaruueckue
MOJIeJIM B OKOHOMHMKE. BblUMCIUTENbHBIE SKCIEPUMEHTH ¢ Monensimu. OO6paborka
pe3yiabTaTOB 3KcnepuMeHTa. Meroa HauMeHbIIMX KBaAparoB. OIEHKa YHUCIOBBIX
apaMeTpoB MOJEIHUPYEMbIX OOBEKTOB M MpolleccoB. BoccraHoBieHHe 3aBUCUMOCTEN IO

pe3yJibTaTaM 3KCIEpUMEHTa

4.4

BepositHocTtHbie Moaenu. Meroasl  Monte-Kapino. MmutaunoHHoe MoOJAeIMpOBaHUE.

CucTeMbl MacCOBOTO 0OCITYKUBaHUS

4.5

4.6

Tabmuunble (pensuoHHBIE) 0a3bl NaHHBIX. Tabimma — mpeacTaBIeHUE CBEACHUN 00
onHOTUIHBIX oObekTax. ITone, 3anucek. Kirou tabmuinpl. Pabota ¢ roToBoil 6a30il 1aHHBIX.
3anmonHenne 0as3bpl gaHHBIX. [lomck, copTHpoBKa W QHUIBTpanUs NAaHHBIX. 3ampochl Ha
BBIOOPKY JTaHHBIX. 3alIPOCHI ¢ MapaMeTpamu. Beruucisemsle noss B 3ampocax.
MHuorortabnauunble 0a3bl JaHHBIX. TUOBl CBsized MexAy TaOnunamMu. BHemHui Kirod.
[lenocTHOCTB 6a3bl JaHHBIX. 3aIIPOCHI K MHOTOTa0IMYHBIM 0a3aM J1aHHBIX

TekcroBbiii mpoueccop. Cpeacrsa MOMCKa M aBTO3aMEHbI B TEKCTOBOM IIPOLIECCOPE.

CTpyKTypUpOBaHHBIE TEKCTOBBIE JOKyMeHThl. CHOCKH, orjaBieHue. [IpaBuiia uTUpOBaHMs

HCTOYHUKOB M 0OpMIICHHS OMOIHOTrpaduuecKuX CCHUIOK



YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI JUISI YYEHUKA

» adopmaruka (B 2 gactsax); 10 kmacc. yrmyonennoe ooydenue [lonskos K.1O., Epemun
E.A. O6mectBo ¢ orpanndeHHoi orBeTcTBeHHOCThI0 « BUHOM. JlaGopaTopust 3HaHui»;
AxtuonepHoe obmiectBo «M3aarenscTBo «lIpocBemienne

* Uudpopmaruka (B 2 yactsx); 11 kiacc. yrnmyonennoe ooydenue [lonskos K.1O., Epemun
E.A. ObmectBo ¢ orpanndeHHoi oTBeTCTBEHHOCThI0O « BMHOM. JlaGopartopust 3HaHUI»;
AxunonepHoe o6mectBo «M3narensctBo «IIpocsenienue

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJISA

https://m.edsoo.ru/f47857e0

https://m.edsoo.ru/af8b25f4

http://school-collection.edu.ru/catalog/

https://bosova.ru/

https://lesson.edu.ru/lesson

https://resh.edu.ru/

U ®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://m.edsoo.ru/f47857e0

https://m.edsoo.ru/af8b25f4

https://lesson.edu.ru/lesson

https://resh.edu.ru/
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