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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo unpopmaTHke (yriayONEHHBI YpPOBEHb) Ha YPOBHE CPEIHEr0 OOILIEero
oOpa3oBaHusi paszpaboTaHa Ha OCHOBe TpeOOBaHUI K pe3ylbTaTaM OCBOCHHMS OCHOBHOMN
00pa30BaTeNbHOM MPOrpaMMbI CpeHero oomero oopasosanus, npeacraieHasx B DI'OC COO,
a Taxke penepanpHOM paboyeil MporpaMMbl BOCIIUTAHUS.

[Tporpamma o nHpopMaTHKE AAET MPEACTABICHUE O LENSIX, OOIIeH CTpaTerui 00y4YeHus,
BOCIIMTAHUS U Pa3BUTHUA oOydaroluxcsl cpenctBamu ydeOHoro npeamera «MHpopmaruka» Ha
yrIyONnéHHOM ~ ypOBHE,  YCTaHaBIHMBAaeT  00s3aTeNbHOE  MPEAMETHOE  COAep)KaHue,
IpelycCMaTpUBaeT €ro CTPYKTypUpOBaHHWE IO pasfeiaM U TeMmMaM Kypca, OIpeaenseT
pacmpeziesieHue ero mo kjiaccam (rojaM M3ydeHwus ), JaéT MPUMEPHOE pacIpeleiCHHe YIeOHbIX
4acoB [0 TEMaTHYECKUM pa3jiesiaM Kypca U peKOMEHAyeMyIo (IPUMEPHYIO) MOCIeA0BaTEIbHOCTD
UX M3Y4YEHHUS C y4ETOM MEXKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JOTMKH Y4eOHOTO
polecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaroIuXCsl.

[Iporpamma 1o wuH(pOpPMATHKE OMNpeneNseT KOJMYECTBEHHbIE M KadeCTBEHHBIC
XapaKTepUCTUKU Yy4eOHOro Mmarepuana Uid KakJIOoro roja HW3y4eHHs, B TOM 4YHCIE s
COJICPKATEIBHOTO HAMOJHEHUS PA3HOTO BHAA KOHTPOJA (MIPOMEXKYTOYHOW AaTTecTaluu
00y4aromuxcsi, BCEPOCCUUCKUX MTPOBEPOUYHBIX pabOT, rOCYIapCTBEHHONW UTOTOBOM aTTECTAIINH).
[IporpamMa 1o wHPOpPMATHKE SBISETCS OCHOBOW MJISi COCTABICHHS ABTOPCKUX Yy4YeOHBIX
porpaMM U y4eOHHUKOB, TOYPOYHOTO TUTAHUPOBAHUS Kypca YUUTEIIEM.

WNndpopmaruka B cpeiHeM o011eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(OPMATUKM KaK Hay4yHOM AHUCUUIUIMHBI, H3y4arolleil 3aKOHOMEpPHOCTU
NPOTEKaHWS W BO3MOXKHOCTH aBTOMATH3alMKd WH(POPMAIMOHHBIX MPOIECCOB B PA3IUYHBIX
CUCTEMaX;

OCHOBHBIE O00JIaCTH TpPHUMEHEHHS WH(POPMATHUKH, NpPEXIe BCero HWH(GOPMAIMOHHBIE
TEXHOJIOTHH, YIIPaBJICHHE U COLIMATBHYIO cepy;

MEXIUCIUTUTMHAPHBIA XapakTep HHPOPMATUKU ¥ HH(POPMAITMOHHOH JIESTETHHOCTH.

Kypc nndopmatuku ajst ypoBHs CpeHEro 00111ero 0opa3oBaHus SBISETCS 3aBEPIIAOIINM
ATarioM HENPEPBHIBHON MOJATOTOBKU 00ydJaromuxcs B 001actu HHGOPMaTUKU U HH(OPMALIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHIl, ONHMpaeTcs Ha cojepikaHue Kypca MH(OpPMATHKH YPOBHS
OCHOBHOTO 00IIero oOpa3oBaHHWs M ONBIT IOCTOSHHOTO TIPUMEHEHHUS HWH(POPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH, MaéT TEOPEeTHYECKOE OCMBICIEHUE, WHTEpPIpETaluio U
0000111eHIE 3TOTO OIBITA.

PesynbpTarel yriayOnéHHOro ypoBHS H3ydeHus ydeOHoro mpeamera «MHpopmaTuka»
OPUEHTHPOBAaHBl Ha TIOJy4Y€HHE KOMIIETEHTHOCTEH U TOCIEayomed NpodeccnoHaIbHON
NeSITeIbHOCTH KaK B PaMKax JJaHHOHM MpeIMEeTHON 00JacTu, Tak U B CMEXHBIX C Hell o0nacTsx.
OHu BKIIIOYAIOT B ce0s:

OBJIa/ICHUE KITIOYEBBIMH MOHATUSAMH M 3aKOHOMEPHOCTSMH, HAa KOTOPBIX CTPOUTCS JaHHAs
npeaMeTHass 00J1acTh, pacro3HaBaHUE COOTBETCTBYIOIIMX WM TPU3HAKOB W B3aWMOCBS3EH,
CHOCOOHOCTh JIEMOHCTPUPOBATh Pa3IMYHbIE MMOAXO/bl K U3YYCHMIO SBJICHUM, XapaKTEPHbBIX AJIS
M3y4aeMou MpeaMeTHON 00IacTH;

YMEHHUE pellaTh THUIOBbIE NPAKTUYECKUE U TEOPETHUECKHE 3a/1auM, XapakTepHbIE s
UCTIOJIB30BaHUST METOJIOB M MHCTPYMEHTAPHSI JTAHHOH MPeIMETHOI 00acTu;

HaJIMYMe MpPEJCTaBICHUA O JaHHOW NpeaMeTHOW o00JacTh Kak LEJIOCTHOH Teopuu
(COBOKYITHOCTH TEOPHUIA), OCHOBHBIX CBS3SX CO CMEXKHBIMH 00JIaCTIMHU 3HAHUH.

B pamkax yriyOn€HHOro - ypoBHS  M3yueHHs  HMH(OpPMAaTHKH  oOecreduBaeTcs
IeJIeHaNpaBIeHHas TTOATOTOBKA O0YJarOImUXCcs K MPOJAODKEHHIO 00pa30BaHUsl B OpTaHU3AIUIX
npoeCCHOHATBHOTO 00pa30oBaHMUA IO CHEHUAIBHOCTSAM, HEMOCPEICTBEHHO CBS3aHHBIM C
MUQPPOBBIMH  TEXHOJIOTHUSMH, TaKAM KaK TPOTrpaMMHas WHXEHEpHs, WH(POpMaInOHHAS
0€3011acHOCTh, HMH(OPMAIIMOHHBIE CHCTEMbl W TEXHOJIOTUH, MOOWJIBHBIE CHCTEMBI U CETH,
OopIie TaHHBIE ¥ MAlIMHHOE OOydYeHHE, TPOMBIILUICHHBI HHTEPHET BEIIeH, NCKYCCTBEHHBIN



UHTEJUIEKT, TEXHOJOTUM OeCHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIE TEXHOJOTHH,
CHCTEMBI paclpeieIEHHOrO PeecTpa, TEXHOJIOTUY BUPTYaTbHOU U IOTTOJTHEHHOW PEaJTbHOCTEH.

OcHoBHas 11enb n3ydeHus yueOnoro npeamera «MupopmaTtuka» Ha yriryOJaEHHOM ypoBHE
cpeaHero oduero obpa3oBaHHMs — oOecliedeHue AaJbHEHWIIero pa3BUTUS HHGOPMAIMOHHBIX
KOMIIETEHIIMH OO0YYaromerocs, €ro TOTOBHOCTH K JKM3HM B YCJIOBHAX pPa3BUBAIOIIETOCS
MH(POPMALIMOHHOTO O0IECTBAa U BO3pacTaroLe KOHKYPEHIIMHN Ha phIHKE TpyJa. B cBsA3u ¢ aTuM
uszydenue napopmatuku B 10—11 xmaccax T0DKHO 00€CTICUUTh:

c(OPMHPOBAHHOCTE MHPOBO33PEHHS, OCHOBAHHOIO Ha MOHMMAHUM POJIM MHPOPMATHUKH,
UH(POPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOIIECTBE;

c(OPMHPOBAHHOCTb OCHOB JIOTHUECKOTO U aJITOPUTMUYECKOTO MBIIUIEHUS;

c(OpPMHPOBAHHOCTh YMEHUH Pa3In4aTh (DaKThl U OIICHKH, CPABHUBATH OILICHOYHBIE BBIBOJIBI,
BUJETh MX CBA3b C KPUTEPHUSIMHM OLIEHUBAHUSA U CBS3b KPUTEPHUEB C ONPEICIEHHON CHCTEMOM
[IECHHOCTEH, MPOBEPSTH HA IOCTOBEPHOCTH M 000011aTh HHPOPMALIUIO;

c(OPMHUPOBAHHOCTD IIPEJCTABICHUN O BIMSHUM UH()OPMALIMOHHBIX TEXHOJIOTUH HA KU3Hb
YyeJoBeKa B  OOIIECTBE, MOHMMAHHE COLUAIBHOTO, 3KOHOMHYECKOTO, IOJUTHYECKOTO,
KYJIBTYPHOTO,  IOPUIWYECKOTO,  IMPUPOAHOIO,  IPrOHOMHYECKOrO,  MEAMLIMHCKOIO U
(U3HNOTIOTHUECKOTO KOHTEKCTOB HH()OPMAIIHOHHBIX TEXHOJIOTHI;

IPUHATHE MPABOBBIX M 3TUYECKUX ACIEKTOB MH(MOPMALMOHHBIX TEXHOJIOTUI, OCO3HAHUE
OTBETCTBEHHOCTH JIIOJIEH, BOBJEUYEHHBIX B CO3JaHME M HCIOJb30BaHUWE HH(POPMALIMOHHBIX
CHCTEM, paclpocTpaHeHHe HHPOPMALINY;

CO3JaHME YCJIOBMM Ui pPa3BUTHS HABBIKOB  Y4eOHOH, IPOEKTHOM, Hay4dHO-
UCCIIEI0BATEIbCKONW U TBOPUYECKON AEATEIbHOCTH, MOTHBALIMU O0YYaIOLINXCsl K CAMOPA3BUTHIO.

B conepxanun yue6HOrO npeamera «MHpopMaTiKay BBIACISIIOTCS YETHIPE TEMAaTHYECKIX
paszznena.

Paznen «l{ugpoBast rpaMOTHOCTB» IOCBALIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB U
JPYTUX 3JE€MEHTOB LU(PPOBOrO OKPYXKEHHUS, BKIIOYAs KOMIIBIOTEPHBIE CETH, HUCIOJIb30BAHUIO
CPEACTB OMNEPAIMOHHOW CHUCTEMBI, paboTe B ceTh VHTEpHET M HUCIONBb30BAaHUIO HWHTEPHET-
CepBUCOB, UHPOPMALIMOHHOM G€30M1aCHOCTH.

Paznen «Teopermyeckue OCHOBbI MH(OPMATHKH» BKIIOYAaeT B ceOs MOHATUHHBIN
anmapar MHPOPMATUKH, BOIPOCH KOJUPOBAHUSA MH(YOPMAILUHN, U3MEPEHUs] HH(OPMAIIMOHHOTO
00BEMa TaHHBIX, OCHOBBI aIreOpbl IOTUKU ¥ KOMIIBIOTEPHOI'O MOJIETUPOBAHUSI.

Pasnen  «AaropurmMbl W NPOrpaMMHpPOBaHHE»  HANpaBJIeH Ha  pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS, pa3pabOTKy aJIroOpuTMOB M OLEHKY UX CJIOXHOCTH,
(opMHpOBaHHE HABBIKOB peaiM3allid MpOorpaMM Ha s3blKax MPOrpPaMMHPOBAHUS BBICOKOTO
YPOBHSL.

Paznen «MHpopManMOHHBIE TEXHOJOTHHM» TIOCBAUIEH BOIPOCAM  NPUMEHEHUS
MH(OPMALIMOHHBIX TEXHOJIOTUH, PEaIM30BaHHBIX B MPUKIAAHBIX MPOrPAaMMHBIX HPOAYKTaxX WU
UHTEpHET-CepBUCaX, B TOM YHCIE B 33aJauyax aHajM3a JaHHBIX, UCIOJIb30BAHUIO 0a3 JaHHBIX U
AIIEKTPOHHBIX TAOJINIL JUIs PELLIEHUS IPUKIIAHBIX 3a/1a4.

B mpuBenénHom panee coxaepkaHuu ydeOHoro mpeamera «MHdopmaThkay KypcHBOM
BbIJIEJICHBI JJOTIOJTHUTEIbHBIE TEMBI, KOTOPbIE HE BXOJAT B 00s3aTENIbHYIO IPOrpaMMy O00y4YeHus,
HO MOTYT OBITh MPEUIOKEHBI JJIsl M3YYeHHs] OTICIbHBIM MOTHBHPOBAHHBIM M CHOCOOHBIM
00yJaronuMcs.

VYrny6néHHbli ypoBeHb M3ydeHUs MHPOPMATUKUA PEKOMEH]IYETCs JUIsl TEXHOJIOTHYECKOTO
npodussi, OpUEHTUPOBAHHOTO HA HMHXKEHEPHYI0 U HMH(OPMALMOHHYIO CQepbl AESITEIbHOCTH.
Yrny6néHHblii ypoBeHb H3yueHHs] WH(POPMATUKU OOECIeYMBAET: MOATOTOBKY OOYyYaroIuxcs,
OpPUEHTUPOBAHHBIX HA CIEIMATILHOCTH B 00J1aCTH HH()OPMAIIMOHHBIX TEXHOJIOTHI U HH)KEHEPHbIE
CHEUAJIIBHOCTH, y4YacTHE€ B IPOEKTHOW M HCCIIENOBATENbCKON JAEATEIbHOCTH, CBSI3aHHOM C
COBPEMEHHBIMH HaIIpaBJICHUAMU OTPACIU HWH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,
NOArOTOBKY K YYacTHIO B OJMMIMAAAaxX M caadye EQMHOro rocyaapcTBEHHOIO AK3aMEHa IO
uH(pOpMaTUKeE.



[TocnenoBaTenbHOCTh M3YYEHHS TEM B Ipeleiax OJHOTO Troja OOydeHHUs MOXKET OBITh
M3MEHEHa 10 YCMOTPEHHIO YYWUTENsl MPH MOArOTOBKE paboyeil MmporpaMMbl U TMOYpPOYHOTO
MJIAaHUPOBAHUSL.

OO0r1ee YrciIo 4acoB, PEKOMEHAOBAHHBIX IS M3y4eHUs: nHpopmaTtuku — 272 gaca: B 10
kiacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 yacoB (4 yaca B HEACIIO).

COILEPKAHUE OBYUYEHUSA
10 KUIACC

Hudposasg rpaMOTHOCTH

TpeboBaHMs TEXHUKHN 0€30IIaCHOCTU U TMTHEHBI IIPU PabOTe C KOMIIBIOTEPAMHU U APYTUMHU
KOMITOHEHTaMH U (PPOBOTO OKPYKEHUSI.

[TpuHIMIB paOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX cucTeM. ApxuTekrypa (pon Heiimana.
ABTOMaTHYECKOE BBIIOJHEHUE IIPOrpaMMbl npoueccopoM. OmepaTuBHas, IOCTOSHHAas U
noiaroppeMeHHas namsaTb. OOMEH JaHHBIMH C TOMOLIbI0 HIMH. KOHTposuiepbl BHEIIHUX
ycTpoucTB. [Ipsgmoil 1oCTyI K maMATH.

OcHOBHBIE TEHJEHIMH pPa3BUTUA KOMIBIOTEpHbIX TexHosoruil. IlapamiensHble
BbUnCIeHUss.  MHoromnpoueccopHeie  cuctemsl.  CynepkommbroTepbl.  PacnpenenéHsbie
BBIYUCIIUTENFHBIE CHCTEMBI M 00paboTKa O0MbIIMX HaHHBIX. MOOHIEHBIE IIU(POBBIE YCTPOWCTBA
U HX PpoIb B KOMMYHUKalUMAX. BcTpoeHHble KOMIBIOTEPBL. MHKPOKOHTPOJUIEPHI.
Pob6orusupoBanHble IPOU3BOICTBA.

[IporpamMHOe oOecrieueHHME KOMIBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM. Buabl
IpOTPaMMHOTO obOecriedeHus: U ux HaszHaueHne. OCOOCHHOCTH MPOTPaMMHOTO OOecredeHUs
MOOWIBHBIX ycTpoiicTB. IlapamnensHoe mnporpamMupoBanue. CHUCTEMHOE IpOrpaMMHOE
oOecnieuenue. OnepanuoHHbIE CHCTEMbl. YTWINTHL. JlpaiiBepsl ycTpoicTB. MHcTammsiuus u
JEeUHCTAIUISIIMS IPOTPAaMMHOTO 00€CIeUeHHMS.

@aitnioBele cucTeMbl. [IpUHIKIIBI pa3MeleHus: 1 UMEHOBaHUS (DaiijioB B JOJITOBPEMEHHON
namsTu. [laGnoHe! A5 onucanus rpynn ¢aitnos.

[TporpamMmmHoe obecnieuenue. JInieH3upoBaHe NPorpaMMHOIo odecreyeHus: U UPPOBbIX
pecypcoB. IlpompuerapHoe u cBoOoaHOe mporpamMmHoe oOecrneyeHne. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOJIb30BaHHE IPOrPAMMHOIO OOecreueHuss M LHUPPOBBIX PECYpPCOB.
OTBeTCTBEHHOCTh, YCTaHABJIMBAaeMas 3aKoHoAaTenbcTBOM Poccuiickoit ®enepanum  3a
HENPaBOMEPHOE UCMOIb30BaHUE MPOrPaMMHOI0 o0ecrieueHus U U(PPOBHIX PECYPCOB.

[TpyHIMIIBI TOCTPOEHUST W allapaTHbIE KOMIIOHEHTBHI KOMIBIOTEPHBIX ceTell. CeTeBble
npotokoiel. Cets UnTepHeT. Anpecanus B cetu Mutepnet. [Ipotokonsl creka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Pasnemenne IP-cetm Ha moaceTH ¢  IOMOIIBKD Macok moxcereii. CereBoe
agMuHMCTpupoBaHue. IlolydeHne NaHHBIX O CETEBBIX HACTpoiKkax Kommbrorepa. IIposepka
HaJIM4Us CBS3U € y3JI0M ceTu. Onpeenenre MapipyTa JIBUKEHUS TTaKeTOB.

Bunst nestensHoctu B cetn MutepHer. CepBuchkl Murepnera. I'eomHdopmarmonHbie
cucTeMbl. ['eoJOKaIlMOHHbBIE CEPBHUCHl PealbHOrO0 BpEMEHM (HampuMep, JOKalus MOOMIIBHBIX
Tene(hOHOB,  ONpeJeNeHHe  3arpy>KeHHOCTH  aBTOMAarucTpajieil),  HMHTEpPHET-TOProBIIs,
OpoHUpOBaHWE OMJIETOB U TOCTUHHII.

['ocynapcTBEHHBIE 2JIEKTPOHHBIE CEpPBUCHI U yCinyrd. ColManabHbIE CETH — OpPraHU3alus
KOJUJIEKTUBHOT'O B3aMMOJIEMCTBUS M oOMeHa JaHHbIMH. CeTeBOM ITHKET: IMpaBHJia NMOBEICHUS B
kubepnpoctpanctBe. I[lpobrema mMOATMHHOCTH mONMydyeHHOH uHGpopMmanuu. OTKpBITHIE
o0Opa3oBaTellbHbIE PECYPCHI.

TexHOreHHbIe 1 PKOHOMHUYECKUE YTPO3bl, CBSI3aHHBIE C UCIIOIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHHUKAITMOHHBIX TeXHOJoTHA. O01111e Mpo61eMbl 3auThl HH)OpMaIuy 1 HHGOPMAITHOHHOK



6e3omacHocti. CpencrBa 3amuThl MHMOPMAMM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U
aBTOMAaTU3UPOBAHHBIX MHPOPMALMOHHBIX cucTeMax. [IpaBoBoe obecnieuenne HHGOPMaAMOHHON
0€30I1aCHOCTH.

[IpenoTBpaiieHne HECAHKIMOHUPOBAHHOIO JOCTYNA K JMYHOW KOH(HIAECHIMAIbHON
uHpOpMaLIUK, XpaHALICWCS Ha TEPCOHAIBHOM KOMIBIOTEpE, MOOWMIIBHBIX YCTPOWCTBAX.
BpenonocHoe mnporpammHoe obecriedeHne M crnocoObl OOpbObI ¢ HUM. AHTHBHPYCHBIE
nporpammbl. Opranu3anus JMYHOTO apxuBa nHpopmauuu. PesepsHoe konuposanue. [laponbHas
3aIUTa apXHBa.

HIudpoanue nanubix. CuMMeTpruHbIe U HecuMMeTpuuHble mudpbl. Hludpsr npoctoit
samensl. [udp Le3aps. Hludp Bwkenepa. Anropurm mmdposanus RSA.

Teopernueckne 0cCHOBbI MHPOPMATHKH

WNudopmanus, nanHsle U 3HaHusA. MH(pOpMaIMOHHbBIE MPOLECCH B MPHUPOJE, TEXHUKE U
o01iecTBe.

HenpepbiBHbIE U JUCKpETHBIE BEIMUYMHBI U cUrHaibl. HeoOXoAMMOCTh AMCKpEeTH3aLuu
uHpOpMaLnK, IpeTHa3HAYCHHOMN IJIs1 XpaHEHUs, Iepeaayr 1 00padOTKH B HU(PPOBBIX CUCTEMAX.

JIBonuHoe KoaupoBaHue. PaBHOMEepHbIE M HepaBHOMEpHbIE Konbl. JlekomupoBaHue
COOOILIEHUH, 3allMCaHHBIX C MOMOIIBI0 HEpaBHOMEPHBIX Koj0B. YcioBue dano. Ilocrpoenue
OJIHO3HAYHO [JEKOAMPYEMBIX KOJOB C IOMOIIBIO JAepeBa. ENMHMIIBI M3MEpEHMs KOJIMYECTBA
uHpopmanuu. AnpaBUTHBIA MOIX0/ K OIIEHKE KOJINYEeCTBA HH(DOpMAIUH.

Cuctembl cuMcieHus. Pa3BépHyras 3amuch LeNbIX W JPOOHBIX 4YUCENl B IMO3UIMOHHOMN
cucreMe cuncieHus. CBOICTBAa TMO3WIIMOHHOM 3alMCH YMCIA: KOJMYECTBO LU(pP B 3alUCH,
IIPU3HAK JEJIMMOCTH YHUCJIa HA OCHOBAaHUE CHCTEMbI CUMCIEHHS. AJTOPUTM IEPEBOJA LEIOr0
ymciia u3 P-nuHoM cuctemMbl CUUCIIEHUS B IECATHUHYIO. AJITOPUTM IIepeBoJa KOHEUHOU P-nuHoii
JpoOu B AECATUYHYIO. AJTOPUTM MEPEBO/IA LIEJIOT0 YKMCIIa U3 IeCATUYHON CUCTEMbl CUUCIICHUS B
P-nunyro. IlepeBos koHeuHOW necsATHUHOM Ipobu B P-uunyro. [IBouuHas, BOCbMEpUYHAs U
HIECTHAaTepUYHasi CUCTEMbl CUMCIICHHUS, CBA3b MEX1Yy HUMU. ApudMeTHUecKue onepanuu B
MO3UIMOHHBIX CUCTEMaX cuuciaeHus. TponuHas ypaBHOBELLIEHHAs CUCTEMa CUUCcIeHus . JIBOUYHO-
JECSTUYHAs CUCTEMA CUUCIICHUS.

Konupoanue TtekctoB. Kommpoka ASCIL. OpnnobaiitHeie komupoBku. CranHmapt
UNICODE. Koauposka UTF-8. Omnpenenenue HWHPOPMALUOHHOTO 00BbEMA TEKCTOBBIX
COOOILIEHUH.

KonupoBanue nzobpaxenuid. OnieHka MHGOPMAIIMOHHOTO 00bEMa rpaduyeckux JaHHBIX
IpU 33JaHHBIX pa3pelleHnH U TIyOMHe KoaupoBaHMs IBeTa. LIBeToBble Monenu. BekrtopHoe
koaupoBanue. @opmatsl rpapudeckux aiinos. TpéxmepHnas rpaduka. OpaxranbHas rpaduka.

KonupoBanue 3Byka. OrieHka HWH(POPMAMOHHOTO OOBEMA 3BYKOBBIX JaHHBIX MIPHU
3a/laHHBIX 4aCTOTE JUCKPETU3ALMH U Pa3psIIHOCTH KOJUPOBaHUS.

Anrebpa noruku. ITonstue Bbicka3biBaHUs. BbickasbiBaTenbHbIe (OPMBI (MIPEAUKATHI).
KBaHTOpBI CyI1€CTBOBAHUS U BCEOOLTHOCTH.

Jlormueckue omnepauuu. TaOmuipl nctuHHOCTU. Jlornueckue BbIpakeHus. Jlornueckue
ToXkaecTBa. JloKa3aTenbCTBO JIOTMUECKUX TOXAECTB C IIOMOIIBIO TAaONUI HCTUHHOCTH.
Jlormyeckue onepanyy U Onepanuy Haj MHOXKECTBAMH.

3aKoHBI anreOpsl JOTMKH. DKBUBAJIEHTHBIE NMPEOOpPA30BaHMS JIOTHUECKUX BBIPAKECHUH.
Jlornueckue ypaBHEHUs U CHCTEMBI YPAaBHEHMIA.

Jlornueckue (yHKIHMU. 3aBUCHUMOCTh KOJMYECTBA BO3MOXHBIX JIOTHYECKUX (DYHKIMHA OT
KOoJIM4YecTBa apryMeHToB. [loHbIe ccTeMbl TOTHYECKUX (PYHKIIUH.

Kanonnueckue ¢opmbl Jtorndeckux BbIpaxkeHUd. CoBepIIeHHbIE IU3BbIOHKTHBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHBIE (DOPMBI, AITOPUTMBI KX TOCTPOEHHUS O Ta0JINIIEe UCTUHHOCTH.

Jlornueckue 3neMeHTHl B cocTaBe KommbioTepa. Tpurrep. Cymmarop. MHoropaspsiHblii
cymmarop. IlocTpoeHne cxeM Ha JIOTMUECKMX 3JIEMEHTax IO 3aJaHHOMY JIOTHYECKOMY
BBIPAXEHUIO. 3aIIUCh JIOTHUECKOTO BBIPAXKEHHUSI 110 JIOTHYECKOU CXEME.



IIpencraBieHye LEIBIX YUCEN B MAMATH KOMIIboTEpa. OrpaHUYEeHHOCTh AMANa30Ha YUCEN
MpU OrpaHUYEHUN KoJIMYecTBa pa3psanoB. llepenonHeHue paspsiaHON ceTku. be33HakoBbie U
3HAKOBBIC JJAHHBIC. 3HAKOBBIA OUT. JIBOMUYHBIN JOMOJHUTEIHHBINA KO OTPUIIATEIIBHBIX YHCET.

[ToOGuToBBIC nOTMYEcKUE omepanuu. Jlornyeckuit, apudMETHUSCKHUH M IHKIMYCCKUI
casury. lllugpoBanue ¢ moMous10 MOOUTOBOH orepanuy «uckiovaromee NI ».

IIpencraBneHne BENIECTBEHHBIX YUCEI B IAMATH KOMIIBIOTEPA. 3HaYaIlas 4acTb U MOPSIO0K
yucia. JlnanazoH 3HaAUYCHHI BEIECTBEHHBIX uucel. [Ipo0ieMbl XxpaHeHHs BEIIECTBEHHBIX YHCEl,
CBSI3aHHbBIC C OTPAaHMYEHUEM KOJMYECTBA Pa3psiioB. BrllonHeHne onepanuil ¢ BeneCTBEHHBIMU
qKCJIaMH, HAKOIIJIEHUE OIIUOOK IIPYU BHIYUCIICHUSX.

AJITOPUTMBI M IPOrPAMMHPOBAHHE

OnpeneneHne BO3MOXHBIX PE3yJIbTaTOB padOThl MPOCTEUIIMX aJrOPUTMOB YIPABIICHUS
VCIIOJHUTEIIAIMA WM BBIYUCIMTEIBHBIX anropuTMOB. OmpenencHue HCXOAHBIX JAHHBIX, IIPU
KOTOPBIX QJITOPUTM MOXKET AaTh TPeOyeMblil pe3ybTar.

Otanbl pelieHus 3afad Ha KoMmmbloTepe. MHCTpyMeHTanbHBIE CPEINCTBA: TPaHCIATOD,
OTIaYMK, TpouarpoBIIK. KoMIUAIMs 1 MHTEpIIpeTanys nporpaMM. BupTyanbHble MallluHBL.

WuterpupoBanHas cpena pa3paboTku. Meronabl omiiaiku mnporpamm. lcmonb3oBaHue
TpaccUpOBOYHBIX Tabnwi. OTianouHsiii BeIBOA. [lomaroBoe BhIMONIHEHHE MPOTpaMMbl. ToYKH
ocraHoBa. [IpocMOTp 3HaU€HNI IEPEMEHHBIX.

Azpik nporpammupoBanus (Python, Java, C++, C#). Tumbl naHHBIX: I€JIOYHCICHHBIE,
BELICCTBEHHbIE, CUMBOJIbHBIE, JIorTHueckue. Berpnenus. Cnoxsble yciaoBus. LIUKIIbI ¢ yciioBueMm.
[{uxinbl 10 nepeMeHHoN. B3auMo3aMeHseMOCTh Pa3IMYHbIX BUJIOB LUKIOB. MIHBapuaHT LUKIIA.
CocraBieHHe UKJIIA C UCIIOJIB30BAHUEM 3apaHee ONPEASIIEHHOTO MHBApUaHTa [IUKJIA.

HoxymentupoBanue nporpamm. Mcnosib3oBanue kommeHTapueB. [loaroroBka onucanus
IIPOrpaMMbl U HHCTPYKLUU AJIS II0JIb30BATEII.

ANTOopuUTMBI 00paOOTKM HATYpPAIbHBIX YHCEIN, 3aIMCAHHBIX B TO3UIIMOHHBIX CHCTEMax
CUMCIIEHUS: pa30ueHHe 3alucu 4YMciaa Ha OTHeNIbHble LU(PbI, HAXOXKAEHHE CYMMbl U
npou3BeAeHus upp, HAX0XKICHHE MAKCUMAIbHON (MUHUMAIBHON) U PHIL.

HaxoxneHne Bcex MPOCTBIX YMCEll B 3aJaHHOM Jauanasose. [Ipencrasienue yncia B BUzie
Habopa MPOCThIX COMHOXKUTENEH. ANTOPUTM OBICTPOTO BO3BE/ICHUS B CTEIEHbD.

OO6paboTka JaHHBIX, XpaHAMUXcs B ¢aitnax. TekcTtoBble u 1BoMuHbIe (aiinsl. DailnoBsie
nepeMeHHbIe ((aiinoBble yka3atenu). Urenue u3 ¢aiina. 3anuch B (aii.

Pa3z6uenune 3amaun Ha noazanauu. [loxmporpammsl (mpoueaypsl 1 GpyHkuuu). Pekypcus.
PexypcuBHble 00bekThl (ppaktansl). PexypcuBHble mpoueaypsl u ¢yHkuuu. Mcnonb3oBaHue
CTEKa JJIs1 OpraHU3alU1 PEKYPCUBHBIX BBI30BOB.

Hcnons3oBanue craHgapTHOM OMOIMOTEKH s3bIKa MporpaMMmupoBaHus. [loaxmroueHue
O6MOIMOTEK MOAIPOTrpaMM CTOPOHHUX HpPOM3BOAUTENCH. MOAYIbHBIH NPUHIMIT TOCTPOEHUS
POrPaMM.

Yucnennsle MeToAbl. TouHoe M MpUONMKEHHOE pelieHHs 3ahad. YHCIeHHbIE METOMAbI
pelleHNs ypaBHEHMi: MeToja mepedopa, MeTOJA IMOJIOBUHHOro jeneHus. I[lpubnmxénHoe
BBIYHMCIICHUE JUIMH KpUBBIX. Bbruncienue ruomaaeid Gpuryp ¢ moMoIbi0 YUCIEHHBIX METO/I0B
(MeToa MpSAMOYTOJILHUKOB, MeTo1 Tpaneruil). [lonck makcumyma (MUHUMYyMa) QYHKIIMH OJTHOM
NIEPEMEHHOI METOI0M IIOJIOBUHHOTO JIEJIEHUS.

OO6paboTka CUMBOJIBHBIX JaHHBIX. BcTpoeHHbIe QYHKIMH A3bIKa IPOrPaMMUPOBAHUS IS
00pabOTKM CHMBOJIBHBIX CTPOK. AJNTOPUTMBI OOpabOTKHM CHUMBOJBHBIX CTPOK: MOJCYET
KOJIMYECTBA MOSBJICHUHM CHMBOJIa B CTpOKE, pa30MeHHe CTPOKHM Ha CJIOBa IO MPOOEbHBIM
CHUMBOJIaM, IIOUCK MTOJICTPOKH BHYTPH JaHHOM CTPOKH, 3aMEHA HAlIEHHOU MOJICTPOKH Ha IPYTyIO
cTpoky. ['eHepaiuss Bcex CIIOB B HEKOTOPOM aj¢aBUTE, YIAOBIETBOPSAIOMINX 3aJaHHBIM
orpannueHusM. [IpeobpazoBaHue unciia B CHMBOJIBHYIO CTPOKY U 0OPaTHO.

MaccuBbl U MOCIEAOBATENbHOCTH 4YHCeNl. BpruncieHne 0OOOIMIEHHBIX XapaKTEPUCTHK
HJIEMEHTOB MAacCHBa WJIM YHCIOBOH IMOCIENIOBATEIbHOCTH (CYyMMBI, MPOU3BENEHUS, CPEIHETO



apu(METHUECKOro, MUHUMAJIBHOTO W MAaKCHMAaJIbHOTO 3JEMEHTOB, KOJIMYECTBAa 3JIEMEHTOB,
YJIOBJIETBOPSIOIINX 3alaHHOMY YCIIOBHIO). JIMHEHMHBINM MONUCK 3aJaHHOTO 3HaYEHUs B MacCUBE.

CoprtupoBka omHOMEpHOro Maccua. IIpocTbie MeToabl COPTUPOBKH (METOH MY3bIPbKa,
METOJ BbIOOpPA, COPTUPOBKa BcTaBkaMu). CopTHpOBKa ciusiHUEM. beicTpas copTupoBKa MaccuBa
(anmroput™m QuickSort). /IBon4HBIM MOMCK B OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MacCHBBl (MaTpHlbl). AJTCOPUTMBI OOpaOOTKM JBYMEPHBIX MAacCCHBOB:
3al0JIHEHUE JIBYMEPHOI'O YMCJIOBOIO MacCHBa IO 33JaHHBIM IIpaBWJIaM, IIOMCK 3JIEMEHTa B
JIBYMEPHOM MAaCCHBE, BBIYHMCIEHUE MAKCUMyMa (MUHMMYMa) U CyMMBbI 3JIEMEHTOB JBYMEPHOI'O
MacCHBa, MIEPECTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOTO MacCHBA.

NudpopmaninoHHbIe TEXHOJIOTHH

TexcroBeiii mponeccop. PegaktupoBanue u dopmaruposanue. [Iposepka opdorpaduu u
rpammatuky. CpecTBa OUCKa U aBTO3aMEHbI B TEKCTOBOM Ipolieccope. Vicnonb3oBanue CTUiei.
CTpyKTypHpOBaHHbIE TEKCTOBBIE HOKyMeHTHL. CHOCKH, oryaBieHue. KomiekruBHas paborta c
JNOKyMeHTaMu. HCTpyMEHTBI peLieH3UpOBaHus B TEKCTOBBIX ITporieccopax. O6siauHble CepBUCHI.
HenoBass mepenucka. Pedepar. IlpaBuna UUTUPOBAaHUS WCTOYHUKOB U odopmiieHuUs
6ubnmuorpaduueckux ccbutok. OpopmiieHHe CUCKa JIUTepaTypbl. 3HAKOMCTBO ¢ KOMIIbIOTEPHOM
BEPCTKOM TekcTa. TexHuueckue cpeacTBa BBoja TekcTa. Crenuanu3supoBaHHBIE CpPEICTBA
pelaKTUPOBaHMSI MATEMAaTHYECKUX TEKCTOB.

Amnanun3 ganabeix. OCHOBHBIC 331a4M aHAJIN3A JTAHHBIX: IPOTHO3UPOBAHKE, KITACCHU(PUKAIIHS,
KJIacTepu3alus, aHaiuu3 OTKJIOHeHuH. [locnenoBaTenbHOCTh pelleHHs 3a7ay aHalu3a JAHHBIX:
cOOp TMEepBUYHBIX AHHBIX, OYMCTKAa M OILEHKAa KauecTBa JAaHHBIX, BBHIOOp W/HIM MOCTPOCHHE
MoJeny, HpeoOpa3oBaHUE MAAaHHBIX, BHU3yalM3allUs JaHHBIX, WHTEpHpETalus pe3yJbTaToB.
[IporpaMMHBIE CpeICTBA W HMHTEPHET-CEPBUCH ISl 0OpabOTKM W TPEACTABICHUS JaHHBIX.
Bbonbve nannele. MammnaHoe oOyueHue. MIHTeeKTyanbHbIi aHaIn3 JaHHbIX.

AHaM3 JaHHBIX C TOMOIIBIO 3JEKTPOHHBIX TalOnuIl. BelymcieHne cymMMbl, CpeIHEro
apupMeTHuecKoro, HauOospLIero (HAUMEHBLIEr0) 3HAYEHUs Juana3oHa. BbruucieHnue
Kod(puIMeHTa KOppENsIUH JABYX PAIOB HaHHBIX. [locTpoeHme CTONOYATHIX, JTUHEHYATHIX U
KpyroBeix auarpamm. [loctpoenue rpaguxos ¢pynkuuil. [lonbop nuHum TpeHaa, pemeHue 3aaay
IPOTHO3UPOBAHUS.

YucneHHoe pelleHHe YpaBHEHUH € MOMOINBIO0 1ojadopa mapamerpa. ONTUMHU3AIMS Kak
MOWCK HAWIY4YIIeTO pemIeHHs B 3aJaHHBIX ycinoBusx. LlemeBas (yHKIWS, OTrpaHUYCHHUS.
JlokanbHble U TJI0OATBHBIM MUHMMYMBI 1ieeBOM (yHKIMM. PemieHue 3amad oNnTUMH3ALMU C
MOMOIUIBIO AJIEKTPOHHBIX TAOJIHII.

11 KJIIACC

Teopernueckne 0cHOBbI MHPOPMATHKHU

Teopernueckre MOAXOJbl K OLEHKE KOJIMYecTBa HMH(OpPMAaLMU. 3aKOH aJAUTUBHOCTH
uHpopmanuu. Gopmyna Xaprau. Mapopmanus u sepositHocTs. Dopmyna LllenHona.

Anroputmsl cxatus gaHHbeIX. AnroputM RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOPUTMBI CKAaTHUS JAHHBIX C MOTEpAMU. YMEHBIIEHHE TJIyOMHBI KOJUPOBAaHUS IIBETA.
OcHosHnble uaen anroputmos cxatus JPEG, MP3.

CxkopocTh mepenaud JaHHBIX. 3aBHUCHMOCTb BPEMEHH Iepenadd OT HMH(OPMalnOHHOIO
00bEMa JTaHHBIX M XapaKTEepUCTHK KaHana CBs3U. [IpUYMHBI BO3HMKHOBEHHUS OIIMOOK NpHU
nepenave AaHHbIX. Kobl, mo3BosoNMe 00HAPYKUBATh U UCIPABIATH OMIMOKH, BO3HUKAIOIINE
npu nepenaye naHHbIX. PaccrosHue Xsmmunra. KogaupoBanue c¢ moBTopeHueM oOutoB. Komabl
X3MMUHrA.

Cuctembl. KommoneHTsl cucteMbl M uX B3aumojeictBue. CucreMHbli 3¢ QexT.
VYnpasnenue kak nHGOpMAITMOHHBIN TTporiecc. OOpaTHas CBA3b.



Mopnenn u  MmoxenupoBanue. Ilenb  MoapenupoBaHusa. CoOTBETCTBHE — MOJENU
MOJEIUPYEMOMY O0BEKTY HJIM IpoLeccy, Leau MoaenupoBanus. dopmannsanus MpUKIAIHBIX
3az1ad.

[IpencraBieHue pe3ynbTaTOB MOJEIMPOBAHUS B BHIAE, YIAOOHOM sl BOCHPUSATHUS
gyenoBekoM. ['paduueckoe npeacTaBieHue TaHHBIX (CXEMBbI, TAOIUIIBI, TPA(UKH).

I'padbl. OcHoBHble mOHATHSA. Bunel rpagos. Onucanue rpagoB ¢ HOMOIIBIO MaTpUI]
CMEXHOCTH, BECOBBIX MAaTpHIl, CIIMCKOB CMEXHOCTH. PellleHne anropuTMHU4YecKux 3ajad,
CBSI3aHHBIX C aHAJIU30M IpadoB (IIOCTPOEHHE ONTHUMAIBHOIO MYTH MEX1y BepLIMHaMu rpada,
ONpE/CICHUE KOJMYECTBA PpA3JIMYHBIX IYTEHM MeXAy BEpLUIMHAMM OPUEHTUPOBAHHOIO
aIUKJIMYECKOro rpada).

Jepesbsi. bunapHoe nepeso. epeBbs moucka. CriocoOsl 00xona nepesa. [Ipencrasienne
apu(MeTHYECKUX BbIpRXEHUH B BHJE JepeBa. J[MCKpEeTHble UIPhl ABYX WIPOKOB C IOJIHOH
unpopmanueii. [locTpoenue nepeBa nepebopa BapHaHTOB, ONKCAHHE CTPATETUH WIPHl B
TabIM4HON (hopMe. BBIMIPhIIIHbBIE U IPOUTPHILIHBIE TO3ULUH. BBIMIphIIHbIE CTPATETHH.

CpenctBa UCKYCCTBEHHOIO UHTEIIEKTa. CepBUCHI MAILIMHHOIO IIEPEBO/A U PACIIO3HABAHUS
yctHOM peun. KornutuBHble cepBUCH. MneHTHDUKALMS 1 TOUCK N300paykeHHi, pacrio3HaBaHUe
min. CamooOydaromuecs: CUCTeMbl. VICKyCCTBEHHBIH WHTEIUIEKT B KOMITBIOTEPHBIX HIPaX.
Hcnonb30BaHue METO0B HCKYCCTBEHHOT'O MHTEIJIEKTA B 00yyaroImux cucremax. VMcnosabs3zoBanue
METO/IOB HMCKYCCTBEHHOTO MHTEIJICKTa B poOoToTexHuKe. MHTepHeT Bemieid. llepcriekTuBbI
pa3BUTUS KOMIBIOTEPHBIX HHTEIUIEKTYAJIbHBIX cUCTeM. HellpoHHbIE ceTH.

AJITOPUTMBI M IPOTPAMMHPOBAHME

@opmann3zanys NOHATHS anroputMa. MammHa TreIOpUMHIa Kak yHHMBEpcalbHas MOJEIb
Bbluncienuil. Tezuc Yépua—Twropunra.

OrneHka CIOXHOCTH BbIYMCICHUH. Bpems paboTel U 00BEM MCIIONB3YEMOM MaMATH, UX
3aBUCHUMOCTh OT pa3Mepa HUCXOJHBIX JaHHbIX. OIEeHKa AacHUMITOTHYECKON CIOXKHOCTU
QITOPUTMOB. AJITOPUTMBI MOJIMHOMUAIBHOHN cioxHOCTH. Ilepebopubie anroputmsl. [Ipumepsl
Pa3IUYHBIX AITOPUTMOB PELIEHUS OAHOM 3a7jaul, KOTOPbIE UMEIOT Pa3INYHYIO CIOKHOCTb.

ITouck TpPOCTBIX YHMCEN B 3aJaHHOM JIMAlla30HE C IOMOIIBIO AJITOPUTMA «PEUIETO
DparocdeHnay.

MHoropa3psaHble Lenble Yyhcia, 3aJa4u JIMHHON apudMeTHku.

CrnoBapu (acconuaTHBHBIE MAacCHBBL, OTOOpaxeHus). Xomi-tadbmuusl. [loctpoenue
aJ1(haBUTHO-4aCTOTHOTO CJIOBaps /7Sl 3a/1aHHOTO TEKCTa.

Creku. AHanu3 NpaBUIBHOCTU CKOOOYHOTO BhIpakeHMsI. Bbrunciaenue apupmMeTnieckoro
BBIPa)KEHUSI, 3aIIMCAHHOTO B MOCT(PUKCHOM (opme.

Ouepenu. Mcnonb30Banne ouepeu A1l BpEMEHHOTO XpPaHEHUS 1aHHBIX.

Anroputmsl Ha rpacgax. IlocTpoeHne MUHUMAaIbHOIO OCTOBHOTO JEpeBa B3BELICHHOT'O
CBSA3HOIO HEOPHUEHTHPOBAHHOro rpada. KomnuyecTBo pa3nuyHbIX MyTed MEXIy BepLIMHAMU
OPUEHTHPOBAHHOT'O AlIUKINYECKOro rpada. Anroput™ JleiKkcTpsl.

JlepeBbst. Peanusanus epeBa ¢ MOMOIIBIO CCBIJIOYHBIX CTPYKTYp. J{BonuHble (OMHApHBIE)
nepeBbsi. I[locTpoenue nepeBa i 3aJaHHOTO apU(pMETUYECKOro BbIpakeHUs. PexkypcuBHBIE
aNropuTMBbI 00X0/1a Aepesa. Vcnonbp3oBaHue cTeka U ouepenu Ais 00xo/ia Aepena.

JluHamMnueckoe NpOrpaMMHUpPOBaHME KaK METOJ peUIeHMs] 3a7ad C COXPAaHEHHEM
IMPOMEXKYTOUHBIX  Pe3yJlbTaTOB. 3aJayd, pellaeMbple ¢  [OMOIIbIO  JUHAMHYECKOTO
IPOTPaMMHUPOBAHUS: BBIYHUCICHUE PEKYPCUBHBIX (DYHKIMM, MOJCUET KOJIMYECTBA BAapUAHTOB,
3aJ1a4l ONTHUMH3AIIH.

[Tonsstue 00 OOBEKTHO-OPUEHTHUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI M KIIACCHI.
CaoiicTBa u MeTOIbI 00HeKTOB. OOBEKTHO-OPHEHTUPOBAHHBIN aHanu3. Pa3paboTka mporpamMm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 110/1X0/1a. VIHKancynauus, Haciae0BaHue, MoJIuMoppu3M.

Cpensl ObicTpoit pa3paboTku mporpamm. [IpoekTupoBanue uHTEp(deiica MOTb30BaTEIS.
Vcnonb30BaHuE TOTOBBIX YIPABISIEMBIX 3JIEMEHTOB Ul IOCTPOSHUs HHTepdeiica.

00630p s3b1KOB ITporpamMmmupoBanus. [loHsTre o mapaaurmax NporpaMMHUPOBAHHUSL.



HNHpopmManoHHBIE TEXHOJTOTHH

Oransl KOMIBIOTEPHO-MATEMaTHUECKOI'0 MOIETMPOBAHUS: [TIOCTAHOBKA 3a/1a4H, pa3paboTKa
MOJIEJIM, TECTUPOBAHUE MOJIENH, KOMIIBIOTEPHBIH HKCIEPUMEHT, aHaJU3 pe3yJIbTaToOB
MOJIEJIMPOBaHUS.

Juckperusanyss Npu MaTeMaTUYECKOM MOJEIUPOBAHUU HENPEPBIBHBIX IPOLIECCOB.
MogenupoBanue JBUkKeHUsA. MojenupoBaHue OHOJOTMUYECKUX CHUCTEM. MaremaTtudyeckue
MOJIEJH B 3KOHOMUKE. BpIuncinuTenbHple SKCIIEPUMEHTHI C MOJIETISIMHU.

OO0paboTka pe3yabTaTOB HSKCIEpUMEHTa. MeToJ HauMeHbIIUX KBajaparoB. OueHka
YHCJIOBBIX IIApaMETPOB MOJEIUPYEMBIX OOBEKTOB U MPOLIECCOB. BoccTaHOBIEHNE 3aBUCUMOCTEN
10 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepositHocTHbie Momenu. Metonsl Monrte-Kapno. MMurtanmoHHoe MOAENMPOBAHUE.
CucTteMbl MacCcoOBOT0 00CITyKUBaHHUS.

Tabnmuunble (pensiuroHHBIE) 0a3bl AaHHBIX. TabOnuua — mpencTaBleHHE CBeIEHHH 00
OIHOTHIHBIX 00BekTax. Ilome, 3ammce. Kimrou tabmuipel. Pabota ¢ roroBoii 0a30i JaHHEBIX.
3anonHenune 6a3bl gaHHBIX. [lowck, copTHpOBKAa M (GUIBTpAIMS JAaHHBIX. 3alpOChl HA BEIOOPKY
JaHHBIX. 3anpOCHI ¢ TapaMeTpaMy. Beraucisemsle 10 B 3alIpocax.

MHuoroTtabnauunbie 0a3bl JaHHBIX. TUIBI CBA3ed Mexay TabiuuaMu. BHemHuil kirod.
[lenocTHOCTB 6a3bl JaHHBIX. 3aIIPOCHl K MHOIOTAOIMYHBIM 0a3aM JaHHBIX.

WNHuTtepHeT-nipriiokeHus. [lonsaTue o cepBepHOM U KIMEHTCKON 4acTAX canTa. TexHOJIOorus
«KIJIMEHT — cepBep», €€ 10cTOMHCTBA U HegocTaTku. OcHOBSI si3pika HTML 1 kackaaHbIX Tabmui
ctuneit (CSS). Cuenapuu Ha s3bike JavaScript. @opMbl Ha BeO-CTpaHUIIE.

Pa3merenue BeG-caliToB. Yciyra XOCTUHTa. 3arpy3ka (aiiioB Ha cair.

BBox m300pakeHHid C MCIOJIb30BAaHUEM PA3IMYHBIX IMUPPOBBIX YCTPOMCTB (LM(POBBIX
¢doroanmnapaToB ¥ MUKPOCKOIIOB, BUJEOKaMep, CKAaHEPOB U JIpyrux yctpoiicts). I'paduueckuit
penakrop. Pa3zpemenne. Kanpuposanue. Mcnpasienue nepcnektusbl. ['uctorpamma. Koppexkuus
ypoBHeH, koppekuus IBera. OOecrBeunBaHME LBETHBIX H300pakeHuil. Peryms. PabGota ¢
oOnactsMu. OUIbTPHL.

Muorocnoiiable n3o0paxenus. TexctoBble ciou. Macka cnos. Kananbsl. CoxpaHeHue
BbIZIcIeHHOW oOmactu. [loaroroBka winmocTpanuii  is  BeO-callTOB. AHUMHUPOBAHHBIC
U300pakeHus..

Bekropnas rpaduxa. I[lpumurtubsl. M3meHenue mopsiaka 3JI€eMEHTOB. BripaBHUBaHUE,
pacnpenenenue. I'pynnupoBka. Kpusele. @opMmaThl BEKTOPHBIX PHUCYHKOB. lMcrnonb3oBaHue
KOHTYpOB. BekTopu3zaiust pacTpoBbIX U300paKEHUH.

[TpyHIMIIBI TOCTPOEHUS U PENAKTUPOBAHUS TPEXMEPHBIX Mojeneld. CeTouHble MOIEIN.
Martepuansl. MoaenupoBaHue HCTOUHUKOB ocBelieHus. Kamepsl. A qautuBHble TexHoaoruu (3D-
npuHTepsl). [ToHsTHE O BUPTYabHON PEANbHOCTH U JIOTIOJIHEHHOMN pealbHOCTH.



ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI TIPOI'PAMMBI 11O
UH®OPMATHUKE (YIJIYBJAEHHBIA YPOBEHbD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNbTAThl OTPAXKAIOT TOTOBHOCTH M CIOCOOHOCTh OOyYaroUIuXcs
PYKOBOJCTBOBATbCA CHOPMUPOBAHHOMN BHYTPEHHEN MO3UIMEH TMUHOCTH, CHCTEMOM IEHHOCTHBIX
OpUEHTAINI, TIO3UTUBHBIX BHYTPEHHUX YOCKIEHUH, COOTBETCTBYIOIIUX TPAIUIUOHHBIM
LEHHOCTSAM POCCHICKOro 0o0IIecTBa, pacUIMpEHUE KU3HEHHOTO OMbITA U OIbITa ACSITEILHOCTU B
Ipolecce  pealM3alud  CPEACTBAMU  Y4eOHOTO  MpeAMeTa OCHOBHBIX  HamlpaBJICHUN
BOCIUTATEIbHON JESATEIbHOCTH.

B pesynbrare um3ydeHuss MHGOPMATUKHA Ha YpOBHE CpeaHEro obmiero oOpa3oBaHUS Yy
oOyuatomierocst 6yayT chopMUPOBaHbI CIIEAYIONINE JIUYHOCTHBIE PE3YJIbTAThI:

1) rpaaaHCKOro BOCIUTAHMS:

OCO3HAHHE CBOMX KOHCTUTYLHMOHHBIX IMpaB M OOS3aHHOCTEH, yBaKEHHE 3aKOHA U
MPABOIOPSAIKA, COOJIOACHHE OCHOBOIOJIATAIOIINX HOPM HH(POPMAIMOHHOTO TMpaBa U
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

TOTOBHOCTh TIPOTHBOCTOSITH HJICOJIOTHU OJKCTPEMH3Ma, HAIMOHAIW3MA, KCeHOo(oOuH,
TUCKPUMHUHAIIMKA 10 COIMAJIbHBIM, PEIMTHO3HBIM, PACOBBIM, HAIMOHAJIbHBIM IPU3HAKAM B
BUPTYaIBHOM IIPOCTPAHCTBE;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOE OTHOIICHUE K HMCTOPUYCCKOMY HACJICIUIO, MOCTHXKEHHSIM Poccun B Hayke,
UCKYCCTBE, TEXHOJIOTHSIX, IMOHMMaHHE 3Ha4eHHs WH(OOPMATUKM KaK HAyKH B IKU3HU
COBPEMEHHOT0 00IIIeCTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PELICHHI, ODUEHTHPYSICh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHUCJIe B ceTH MHTEpHeT;

4) 3cTeTHYeCKOro BOCIMTAHMS:

ACTETHYECKOE OTHOIICHHWE K MHpPY, BKIIOYAs 3CTETUKY HAYYHOTO H TEXHHUYECKOTO
TBOPUYECTBA;

CIIOCOOHOCTh BOCIIPUHUMATH Pa3IMIHbIC BUIBI UCKYCCTBA, B TOM YHCJIE OCHOBAaHHOTO Ha
MCIIOJIb30BaHUU MH(POPMAIIHOHHBIX TEXHOJIOTHIA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTH 3/I0POBOTO M 6€30MacCHOT0 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO, B TOM YHCJE 3a CYET COOIOICHHS TpeOOBaHMI 0€30MacHOM dKCIUTyaTalluu
cpenacTB MHGOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTU;

6) Tpy10BOr0 BOCTIMTAHUS:

TOTOBHOCTb K aKTUBHOM JAESITEITbHOCTH TEXHOJIOTHUECKON M COIMAIbHOIN HAMPaBICHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATH, TUTAHUPOBATH W CAMOCTOSITEIILHO BBITIOJHATE TAKYIO JIEATSITBHOCTH;

uHTepec Kk chepam mpodheCCHOHATBHONM AEATeIhbHOCTH, CBA3aHHBIM C HH()OPMATHKONM,
POrPaMMHUPOBAHUEM M HH(OPMAITMOHHBIMH TEXHOJOTHUSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX
Hayku WHGOPMATUKU M HAYYHO-TEXHMUYECKOTO MpOrpecca, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oymyie mpodeccruu U pealin30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH Bcel
KHU3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS:

OCO3HaHHE MI00ATEHOTO XapaKTepa SKOJOTHICCKHUX MPOOJIeM | IyTeH UX PEIICHHUS, B TOM
qrclie ¢ Y4€TOM BO3MOXKHOCTEH MH(OPMAMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;



8) HeHHOCTH HAYYHOI0 NO3HAHMA:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH, JOCTIKEHHUSIM HAYYHO-TEXHUYECKOTO ITPOrpecca v 00IECTBEHHOM PaKTHKH, 32
CuéT NOHUMAHUS pPONM HHGPOPMAMOHHBIX PECYpCOB, WH(POPMAIIMOHHBIX IPOLECCOB H
MH(POPMALIMOHHBIX TEXHOJIOTUH B YCIOBUAX HUGPOBOM TpaHCHOpPMALUU MHOTHX chep KU3HH
COBPEMEHHOT0 O0IIECTBA;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOEKTHYIO U
UCCIIEI0OBATEIbCKYIO JSSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

B mpomecce moCTHXKEHHMS JMYHOCTHBIX PE3YJIBTaTOB OCBOCHHS IPOrpaMMBI  I10
uHpopMaTuke y  OOydYalOIIMXCS  COBEPIICHCTBYETCS ~ AMOIMOHAIBHBIA  HHTEIUICKT,
IpeAIoJIararoui chOPMUPOBAHHOCTD:

CaMOopeTyJIMPOBaHMsI, BKIIIOYAIOIIEr0 CAMOKOHTPOJIb, yMEHHE TPUHUMATh OTBETCTBEHHOCTD
3a cBOE MOBEJIEHHE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOIIMOHAIBLHBIM H3MEHEHUSIM U MTPOSIBISTH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHMBAIMM, BKJIIOYAIOIICH CTPEMJICHHE K JOCTIDKEHHUIO LENU U yCIeXy,
OINITUMHU3M, HHUIIMATUBHOCTh, YMEHHE JICHICTBOBATH, NCXO/ISl M3 CBOUX BO3MOXKHOCTEI;

OMITaTUH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBLHOE COCTOSHHE APYIHX,
YYUTHIBaTh €ro MpPU OCYIIECTBICHUHM KOMMYHHMKALMH, CIIOCOOHOCTh K COYYBCTBHIO H
COIIEPEKHUBAHHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CHOCOOHOCTH BBICTPAMBATh OTHOLICHUS C APYTHMHU
JFOIbMU, 3200THTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbrare m3ydeHus WHPOPMATUKH HAa YPOBHE CpeIHEro oodmiero obOpa3oBaHUsS Yy
oOyuarorerocst OyayT CcHOpPMHpPOBAaHBI METAlpPEJAMETHBIC pPE3yJbTaThl, OTPaXKCHHBIC B
YHUBCPCAIbHBIX y‘-Ie6HI)IX IlefICTBI/IFIX, a UMCHHO — IIO3HAaBATCJIbHBIC YHUBCPCAJIBHBLIC y‘-Ie6HI)Ie
JCUCTBHSI, KOMMYHUKATHBHBIC  YHHBEpCaJbHbIC  y4eOHbIC  JEHCTBUSA,  PETYJISATHBHBIC
YHHMBEpCaIbHbIE yueOHbIE IEHCTBUS, COBMECTHAS JESTENbHOCTD.

Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBbIe JIOTHYecKHe 1eCTBUSA:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpUBaTh €&
BCECTOPOHHE;

YCTaHABJIMBATb CyHlGCTBGHHLIfI IMPU3HAK HWJIM OCHOBAHUSA IJId CPAaBHCHUA, KJ'IaCCI/I(bI/IKaIII/II/I
1 0000IIeHMS;

OTIPEIETISATh e JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTUKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTU U TPOTUBOPEUMS B PACCMATPUBAEMBIX SIBIICHUSIX;

pa3pabaThIBaTh IUJIaH PEIIEHUS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIONIUXCS MaTepUaIbHbIX
1 HEMaTepHaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBLI B JACATCIbHOCTHb, OLUCHHWBATH COOTBCTCTBHUEC PC3YJIbTATOB ICIIAM,
OIICHUBATh PUCKH MOCIEACTBUI ESITEIHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH pabOTy B YCJIOBUSX pEaJbHOrO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHUS;

Ppa3BUBAaTH KPCATHUBHOC MBIIIJIICHHUE TP PCIICHHUU JKU3HCHHBIX HpO6J’I€M.

2) 0a30BbIe HcCeI0BaATEIbCKHE TeCTBHUS:

BIIAJICTh HABBIKAMHU Y4YEOHO-HCCIIECIOBATEIHCKON M MPOCKTHOM NEATETbHOCTH, HAaBBIKAMH
pazpetieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOWCKY METO/IOB
pPEHICHUA NPAKTUYCCKUX 3aJa4, IPUMCHCHHIO PAa3JIMYHbIX METOJO0B ITO3HAHU A,



OCYHWICCTBJIATL PA3JIMYHBIC BUAbI ACATCIIBHOCTU IO IMOJYYCHHIO HOBOI'O 3HaAHUSA, Cr0
UHTEPIPETAINH, TPEOOPA30BAHUI0 U TPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CHUTYalHsIX, B TOM
YHUCJIC IIPpU CO3AaHUHN y‘-Ie6HBIX " COLIMAJIBHBIX ITPOCKTOB,

(GopMHpOBaTh HAYYHBINA THIT MBIIUICHHS, BJIAJCTh HAYYHOW TEPMHHOJIOTHUCH, KITFOYCBBIMH
HNOHATHUAMHU U MCTOJaMHU,

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC 3aJaud B OOpPa30BATECIBHOU IEATEILHOCTH U
JKU3HCHHBIX CUTYalUsIX;

BBISIBIISITh IPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyaJlM3UpPOBATh 3ajady, BBIJBUTATh
THUIIOTE3Y eé pelICHU, HAXOAUTh apryMCHTHI IJId JOKA3aTCIIbCTBA CBOUX YTBep)KHCHHﬁ, 3a1aBaThb
napameTpbl ¥ KPUTEPUH PEIICHUS;

AHAJIM3UPOBATD IMMOJTYYCHHBIC B XOJAC PCHICHUS 3ala4 pC3YyJIbTaThl, KPUTUICCKH OLICHUBATH
UX JOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MECHCHNE B HOBBIX YCIIOBUSIX;

JaBaThb OICHKY HOBBIM CUTYyallUsAM, OLICHHUBATb HpI/IO6peTéHHbII71 OIIBIT,

OCYILECTBIISATh IICJICHANIPABICHHBIN IMOMCK IMEPEHOCAa CPEICTB U CIIOCOOOB JCHCTBUS B
po(hecCHOHATLHYIO CPEy;

yMeTh TICPEHOCUTHh 3HAHWS B [O3HABATEIBHYID M  MPAKTHYECKYl0  00acTu
KUBHEACATCIIBHOCTH,

yYMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BbIIBUI'aTb HOBBIC HWACHU, NpEAjiaraTb OPUTHMHAJIBHBIC IMOAXOJbl W PCIICHHA, CTABUTH
npoOJIeMbI M 33]1a4H, IOITYCKAOIINE albTCPHATUBHBIC PEIICHHUS.

3) padora ¢ unpopmaunmeii:

BJIAJICTh HABBIKAMU TOJYyYCHUS HMHG(OpPMANMM W3 KMCTOYHUKOB pPa3HBIX THIIOB,
CaMOCTOSITCIIbHO ~ OCYIISCTBJISITh IOWCK, AaHAW3, CUCTEMATH3AIMI0 H HWHTEPIPETAIHIO
UH(POPMAIIUU Pa3IMYHBIX BUJOB U (POPM IPEIICTABICHHSI,

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ y4€TOM Ha3HAYCHUS UHPOPMALIMHU U LIETEBOI
ayJUTOPUH, BBIOHPAsi ONTUMAIbHYIO POPMY IPEICTABICHUS ¥ BU3YalIU3allUH;

OHCHUBATb OOCTOBCPHOCTH, JICTUTUMHOCTDH I/IH(l)OpMaIII/II/I, €€ COOTBETCTBHEC IIpaBOBbBIM U
MOpPaJIbHO-ITHYECKHM HOpMaM;

HCIIOJIB30BAaTh CpPCACTBA I/IH(l)OpMaHI/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B
pELICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHU3AIMOHHBIX 33Jad C COOJIOJICHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, TPaBOBbIX U
ATHYECKHX HOPM, HOPM WH(POPMAIIMOHHOM 0€30MacHOCTH;

BJIQ/IETh HABbIKAMH pAClO3HABaHUS M 3alIUTHl HMHpOpManuH, HHYOPMALIMOHHON
0€30MaCHOCTH JTMYHOCTH.

KoMMyHuKaTHBHBIE YHMBepcaIbHbIe yueOHbIe AeiicTBUSA

1) oOmenue:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX cpepax KU3HU;

pacro3HaBaTh HeBepOalbHBIE CPEICTBA OOMICHMs, MOHMUMATh 3HAYEHUE COIMAIbHBIX
3HAaKOB, PAaCIIO3HaBaTh MPECAIIOCBIIKA KOH(i)J'H/IKTHI)IX CI/ITyaHI/Iﬁ U CMATYATh KOH(i)J'H/IKTI)I;

BJIQJIETh PA3IMUYHBIMH CIIOCOOaMH OOIICHUS U B3aMMOJICHCTBHS, apryMEHTUPOBAHHO BECTU
Auaior, yMETb CMATYaTh KOH(i)J'II/IKTHBIe CUTyalllHu,

pPa3BEPHYTO W JIOTMYHO M3JaraTb CBOIO TOUKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHaA esITeJIbHOCTh:

MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAIbHON pabOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C yu€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4JeHa KOJUIEKTHBA,



NpPUHUMATh LETU COBMECTHOM JAESTENbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUSA IO UX TOCTHKEHUIO: COCTABJISITh IUIaH JEHCTBUH, paCIPEIeNATh POJIM ¢ YYETOM MHEHHI
Y4aCTHUKOB, OOCYXKIAaTh PE3yJbTaThl COBMECTHON PaOOTHI;

OILICHMBATh KaY€CTBO CBOETO BKJIaJa U KaXJOr0 Y4aCTHHKA KOMaHbl B OOLIUI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeajiaraTh HOBBIE IPOEKTHI, OLIEHUBATh WJIEU C MO3ULUU HOBH3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh ITO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3NIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPYECTBO M BOOOpAKEHHE, OBITH MHUITMATHBHBIM.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble JeicTBUA

1) camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIHMPOBATH COOCTBEHHBIE 33Ja4l B 00pa30BaTEIbHOW JESITEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U IPEOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIIHsIM;

pacuIMpATh paMKH Y4eOHOI0 IpeMETa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3 PELICHMUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKON SPYIUIINH B Pa3HBIX 00JIACTIAX
3HAHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEJISIM;

BJIaJICTh HAaBBIKAMU I103HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
Y MBICITUTEJIbHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIIOJIb30BATH MPUEMBI pedIeKCUn
JUISl OLIEHKU CUTYalllH, BIOOPA BEPHOT'O PELICHMUS;

OIIEHUBATh PHCKH U CBOEBPEMEHHO MTPUHUMATh PEIICHHS M0 UX CHIDKEHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIM3€ PE3YJIbTaTOB AEATEIbHOCTH.

3) npuHATHA ce0s U APYrux:

NpUHUMATD ce0sl, TOHMUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pTYMEHTHI JPYTUX MPH aHAIIN3E PE3YNIbTaTOB ACATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIIUOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYrOro YeJIoBeKa.

IMPEAMETHBIE PE3YJIBTATHBI

B nmnporecce usyuenuss kypca HHGOpPMATHKH YriiyOn€HHOTo ypoBHs 6 10 Kaacce
o0yyaromuMucs OyayT JOCTUTHYTHI CIIEAYIOIINE IPEAMETHBIE PE3yJIbTaThl:

BJIQJICHUE MPEJCTaBICHUSIMH O POJM MHGPOpPMAlMU U CBSA3aHHBIX C HEW MpPOLIECCOB B
OpUpoJie, TEXHUKE U OOIIecTBE, MOHATUAMHU «HH(DOpPMaLUL», «MHPOPMALMOHHBIN HpoIeccy,
«CHUCTEMay», «KOMIIOHEHTHI CHCTEMBI», «CUCTEMHBIH 3(dexT», «MHPOpMaIOHHAs CHUCTEMaY,
«CHUCTEMA YIIPABIICHUS;

BJIQJICHHE METOoJaMH IoMcKa HHpopMmanuu B ceTu WHTepHET, yMeHHe KPUTHUYECKU
OLIEHUBATh WH(OPMAIINIO, TIOTYUYEHHYIO U3 ceTh VHTepHeT;

YMEHHME XapaKTepu30BaTh OOJbIIME JaHHbIE, NPUBOAUTH NPUMEPHl HCTOYHHKOB HX
NOJyYeHUs] M HAIPaBJICHHs MCIIOJIb30BAaHMs, YMEHHE KJIacCU(PHUIMPOBATh OCHOBHBIE 3a7aul
aHaJM3a JaHHBIX (IPOrHO3MpOBaHME, KiaccuUKalus, KIacTepu3alvs, aHaJU3 OTKJIOHEHMI),



MOHUMAThH TOCIIEOBATEILHOCTh PEIICHUsS 33a[a4 aHaldu3a JAHHBIX: COOp MEPBUYHBIX JTAHHBIX,
OYMCTKAa W OIICHKa KadecTBa JaHHBIX, BHIOOp W/WIM TOCTPOCHUE MOJCIH, TMpeoOpa3oBaHUE
JAHHBIX, BU3yaJU3allis JAHHBIX, UHTEPIIPETALHUS PE3yIbTATOB;

MOHMMAaHUE OCHOBHBIX MPHUHIMIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHUS COBPEMEHHBIX
CTAIIMIOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHACHIIUN Pa3BUTHSI KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIQJICHHE HaBbIKAMU pabOThl C OMNEpPAMOHHBIMH CHUCTEMaMH, OCHOBHBIMU BHJaMU
IPOTPaMMHOTO OOecTieueHHs I pelieHns y4eOHBIX 3a/1a4 110 BIOPAHHOM CIIeIaTH3aliHT;

HaJIMYUE TPEJCTABICHUNH O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM MHpE, O
0a30BBIX TMPHUHIMIIAX OPraHW3alUU U (PYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX ceTel, 00 0o0Immx
MPUHLIMIIAX pa3pabOTKU U GYHKIIMOHUPOBAHUSI UHTEPHET-TIPUIIOKEHUI;

NOHMMaHHE yrpo3 UHPOPMALMOHHOW 0E30MaCHOCTH, UCTIOIB30BAHUE METOI0B M CPENICTB
MPOTUBOACUCTBUS ATHUM yrpo3aM, COOMIOJIeHHEe Mep Oe30MacHOCTH, MPEeIOTBpaIIAOIINX
HE3aKOHHOE paCIpOCTPaHEHHE IEePCOHAIBHBIX JaHHBIX, COONIOeHHEe TPeOOBaHUN TEXHUKHU
0€30MacHOCTH U TMTHUEHBI IPU padoTe ¢ KOMIBbIOTEpPAMU U APYTUMU KOMIIOHEHTaMU IIU(PPOBOTO
OKPYXCHHsI, TMOHUMAaHHE IPABOBBIX OCHOB HCIOJIb30BAaHUS KOMIBIOTEPHBIX MporpamMm, 0a3
JaHHBIX U paboThI B ceTH MHTEpHET;

MOHMMAHUE OCHOBHBIX TIPUHIIUIIOB JAWCKPETU3AWHA PA3IUYHBIX BHUJIOB WH(OpMAInH,
YMEHHE OIpeaesaTh HHHOPMALUOHHBIA 00bEM TEKCTOBBIX, IpaUUeCKUX M 3BYKOBBIX JaHHBIX
IIpY 3aIaHHBIX TTapaMeTpax TUCKPETH3AINH, YMEHHUE ONPEACIATh CPEAHIOI0 CKOPOCTh Mepeaadn
JAHHBIX, OLIEHUBATh U3MEHEHUE BPEMEHHU Iepeiaul Py U3MEHEHUU WH(OPMAIMOHHOTO 00bEMa
JAHHBIX M XapaKTePUCTHK KaHala CBS3H;

YMEHHE HCIIONb30BaTh NPU PEIICHUH 3a/lad CBOMCTBA IMO3MIIMOHHOM 3amUCH 4YHCeT,
QITOPUTMA TOCTPOCHHS 3alMCH 4YHCIa B TO3MIMOHHOM CHCTEME CYHCICHHS C 3aJlaHHBIM
OCHOBaHHUEM U MOCTPOCHUS YMCIIA IO CTPOKE, COAEPIKAIEH 3allKCh STOTO YKcia B MO3UITUOHHOMN
CHCTEME CUHCIICHHS C 3aJIaHHBIM OCHOBAaHHEM, YMEHHE BBIITOJIHATH apH(PMETHIECKHE ONIEPaLIuH B
MO3UIMOHHBIX CUCTEMaX CUUCIICHHUS;

YMEHHUE BBINOJHATh NpeoOpa3oBaHUS JIOTHUYECKUX BBIPAKEHUH, HCIONB3Yys 3aKOHBI
anreOpbl JIOTUKH, YMEHUE CTPOUTH JIOTUYECKOE BHIPAKEHUE B IM3BIOHKTUBHOM U KOHBIOHKTUBHOMN
HOpMaJIbHBIX (popMax 1o 3amaHHOW TaOHIle MCTUHHOCTH, MCCIIEAOBATh OOJIACTH MCTUHHOCTH
BBICKA3bIBAHUS, COJIEPIKAIIETO IMEPEMEHHbBIE, PellaTh HECIOXKHBIE JIOTMYECKHUE YpaBHEHHS U
CHUCTEMBI YPaBHEHHU;

MOHMMaHKe 0a30BbIX AITOPUTMOB 00PaOOTKH YHCIOBON U TEKCTOBOM MH(MOpMAIInK (3aMuch
Yriced B MO3WIIMOHHOW CHUCTEME CUHCICHHsS, HaXOXKJICHHUE BCEX ITPOCTBIX YUCEN B 3aJaHHOM
nuana3oHe, 00paboTka MHOTOPa3pSAIHBIX MENBIX YHCEN, aHaJIN3 CUMBOIBHBIX CTPOK U JAPYTHUX),
QITOPUTMOB MTOUCKA U COPTUPOBKH, YMEHHE OIIPEIENSATE CI0KHOCTh H3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB  (CyMMHUpPOBaHHE DIIEMEHTOB MacCHBa, COPTHPOBKAa MaccuBa, MepeOOopHbIe
QITOPUTMBI, JBOWYHBIA TIOWCK) W MPHBOJIUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB pa3HOUN
CJIOKHOCTH JIJIsl pELICHUs OJHON 3aa4u;

BJIaJICHHE YHUBEPCAIBHBIM S3BIKOM MPOTPaMMHUpPOBaHUs BbICOKOro ypoBHs (Python, Java,
C++, C#), mpencraBieHUsIMH O 0a30BbIX THINAX MaHHBIX M CTPYKTypax JAaHHBIX, yMEHHE
UCTIOJIF30BaTh OCHOBHBIC YIPABJSIFOIINE KOHCTPYKIIMH, YMEHHE OCYIIECTBISATH AaHaJH3
MPEJIOKEHHOW MPOTpaMMbl: OMPENENsITh Pe3yabTaThl PabOThI MPOTPaMMBbl TMPHU 3aJIaHHBIX
UCXOJHBIX JAHHBIX, ONPEACIATh, MPU KAKUX HCXOTHBIX JIAHHBIX BO3MOXKHO TIOJydeHHUE
YKa3aHHBIX PE3yJlbTaTOB, BBISBISATH JaHHBIC, KOTOPbIE MOTYT MpPHUBECTH K OIIMOKe B pabore
IPOTPaMMBI, (POPMYITHPOBATH MPEUIOKEHUS 110 YITYUIICHHIO TPOTPAaMMHOTO KOJIa;

YMEHHE CO3[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE TOKYMEHTHI M JEMOHCTPAIIMOHHBIC
MaTepuaibl C WCIOJIb30BAaHHEM BO3MOKHOCTEH COBPEMEHHBIX IIPOTPAMMHBIX CPEICTB U
00JIauHBIX CEPBHCOB;

YMEHHUE UCTIONH30BATh ANEKTPOHHBIC TAOIHIIBI ISl aHAIN3a, IPEICTABICHHUSI 1 00paOOTKH
MaHHBIX (BKIIOYasi BBIYUCIIEHHE CYMMBI, CpeJHEro apuMeTHYeCKOro, HauOOIBIIET0 |



HAUMEHBIIIETO 3HAYCHHIA, PEIICHNE YPaBHEHH, BRIOOP ONTUMAIBHOTO PEIICHHUS, TIOJ00D JTHHUU
TPEHJIa, PEIICHHUE 3a]1a4 MPOTHO3UPOBAHUS).

B mpomecce usydenuss kypca wuHPOpMATHKU yrayOnéHHOro ypoBHs 6 I1 Knacce
00yJaroIUMUCS OYAYT JOCTUTHYTHI CIICAYIOIINE IPEIMETHBIC Pe3y/IbTaThl:

YMEHHE CTPOUTH HEPABHOMEPHBIC KOJIbI, IOMYCKAIOIINE OJHO3HAYHOE JIEKOIUPOBAHUE
cooOieHnii (mpeduKCHBIC KOJbI), HCIOJb30BaTh IMPOCTEUIINE KOMABI, KOTOPBIC ITO3BOJISIOT
0oOHapyXUBaTh M UCIPABIIATH OMIMOKU MU Tepeaade JaHHBIX, CTPOUTH KOJ, 00eCTIeUNBAIOITII
HAUMEHBIIIYI0 BO3MOXKHYIO CPEIHIOI JUIMHY COOOIIEHHUS MPH HM3BECTHOH YacTOTE CHUMBOJIOB,
MOSICHSITH MIPUHITUITBI PA0OTHI MPOCTHIX aJTOPUTMOB CIKATHUS JAHHBIX;

YMEHHE peIlaTh aJIrOpUTMUYCCKUE 3a]add, CBsI3aHHbIC ¢ aHanmu3oM rpadoB (3agaun
MOCTPOCHUS ONTHUMAIBLHOTO TYTH MEXIy BepliuHamu rpada, OmpenesieHus KOIMYecTBa
pa3IMYHBIX IyTeH MEXJy BepIIMHAMH OPHEHTHPOBAHHOIO AIMKIMYECKOTro rpada), yMeHHE
UCIIONIb30BaTh JICPEBbS MPU aHAIM3E ¢ IOCTPOCHUH KOJOB U I MPEACTABICHUS
apu(PMETHYCCKUX BBIPAKCHHM, NMPU PEIICHUU 3aj7a4 IMOMCKAa W COPTUPOBKH, YMEHHE CTPOHUTH
JIEPEeBO HWTPHI IO 33aJaHHOMY alTOpPHTMY, pa3pabaThiBaTh M OOOCHOBBIBATH BBIUTPHIIIHYIO
CTPATETHIO MIPhI;

YMEHHE pa3pabaThIBaTh U PEATU30BBIBATH B BUC MPOTrpaMM 0a30BEIC allTOPUTMBI, YMECHUE
UCIIOJIB30BaTh B IPOrpaMMax JIaHHbIC Pa3IMYHBIX THUIIOB C YUETOM OIpaHUYCHUI Ha TMANa30H X
BO3MOXXHBIX 3HAYCHHUH, IPUMEHSATh NIPU PEUICHUH 33]1a4 CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApPH,
CTEKH, O4YepeIH, JEpeBbs), HCIIOJIBL30BaTh Oa30BbIC OINEpAlMd CO CTPYKTypamMH JaHHBIX,
MPUMEHSTh CTaHJAAPTHBIC W COOCTBEHHBIC MOANPOTPAMMEI JIJISI 00OPa0OTKH YUCIIOBBIX JAHHBIX U
CHUMBOJIBHBIX CTPOK, HCIIOJIB30BATh IIPH pa3pabOTKe MporpaMM OMOIHOTEKH MOAPOrPaMM, 3HATh
(yHKIIMOHATBHBIC BO3MOXKHOCTH HWHCTPYMEHTAIBHBIX CPEICTB CpeAbl pa3pabOoTKH, YMEHHE
UCIIOJIB30BaTh CPEACTBAa OTJAQJKH MPOrpaMM B CpelIe MPOTPaMMHUpPOBAHHsS, YMCHUE
JIOKYMEHTHUPOBAThH MIPOTPAMMBI;

YMEHHUE CO3/1aBaTh BeO-CTPAHUIIBL;

BJIQJICHUE OCHOBHBIMH CBEJICHHSAMH O 0a3axX JaHHBIX, UX CTPYKTYpe, CPEACTBAX CO3TAHHUS U
paboThl ¢ HUMH, YMEHHUE HCIOIb30BaTh TaOIMUHBIE (PENsSUOHHBIC) 0a3bl JAHHBIX (COCTABISAThH
3armpockl B 0a3ax JaHHBIX, BRITOJIHATHE COPTUPOBKY M IOWCK 3amuceid B 0a3e JaHHBIX, HATOJHATH
pa3paboTaHHyIO 0a3y JTaHHBIX) U CIIPABOYHBIE CHCTEMBI;

YMEHHE HCITOJIb30BaTh KOMITBIOTEPHO-MAaTEMaTHICCKHE MOJCIH JIJIs aHAIH3a O0OBEKTOB H
nporeccoB:  (GopMynIHpoBaTh I1edb MOJAETUPOBAHUS, BBIMOIHATH AaHANU3 PE3YyIbTATOB,
MOJTYYEHHBIX B XOJI€ MOJICIHPOBAHUS, OIICHHBATH COOTBETCTBHE MOJCIH MOJCITUPYECMOMY
00BEKTY UITH TMPOIIECCy, MPEACTABIATH PE3yAbTaThl MOJICTUPOBAHUS B HATJISITHOM BUJIE,

YMEHHE OpPraHW30BBIBATH JUYHOE HH(DOPMAIMOHHOE MPOCTPAHCTBO C HCIOJIb30BAHUEM
Pa3IMYHBIX CPEACTB HMU(PPOBLIX TEXHOJIOTUH, TOHUMAaHHUE BO3MOXHOCTEH HU(POBBIX CEPBHUCOB
TOCYIapCTBEHHBIX YCIYT, IU(PPOBBIX 00Pa30BaATEIHHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHUHIIMIIOB PaOOTHI, BO3MOKHOCTEH U OTpaHHYEHUS] TPUMEHEHUS
TEXHOJIOTHI MCKYCCTBEHHOTO MHTEIUICKTa B PA3JIMYHBIX OOJACTIX, HAIMYHE TPEICTABICHUN O
Kpyre pelaeMblX 3a7ad MalluHHOTO oOOyueHus (pacmo3HaBaHMs, KilaccUDUKAIMK U
MIPOTHO3MPOBAHUS ) HAJTMYNE TIPEICTABICHUI 00 HCITOJIb30BaHUN WH()OPMAIIMOHHBIX TEXHOJIOTHH
B PA3IMYHBIX MPO(GECCHOHATBHBIX cepax.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

KoaunyecTBo 4yacos JMEKTPOHHLIE
udposbie
Nen/m | HammeHoBaHue pa3aesioB M TeM MPOTrpPaMMBbl (1 pp )
Beero Kontposbnbie | IIpakTuueckue | 00pasoBaTesbHbIE
padoThI padoThI pecypebl
Pasnea 1. lludposas rpaMoOTHOCTH
11 Komnsrotep - yHHBEpCATIBHOE YCTPOUCTBO 6
' 00pabOTKHU TaHHBIX
1.2 [IporpammHuOe oOecrieueHue 6
1.3 KomnsroTepHble cetu 5
1.4 NudopmarmonHas 6€30macHOCTh 7 2
Hroro no pazgeny 24
Pa3nen 2. TeopeTuyeckue 0CHOBbI MH(POPMATHKH
2.1 [Mpencrasienue HHPOPMAITNH B KOMITLIOTEPE 19 2
2.2 OcHOBBI 2JIT€OPBI JTOTUKH 14 1
2.3 KommetorepHas apudmeTrnka 7 1 1
Wroro no pazneny 40
Pasnes 3. AroputMbl M NPpOrpaMMHPOBaHue
3.1 BBenenue B mporpaMMrupoBaHue 16 0.5
3.2 BcnomoraTensHbI€ anrOpUTMBL 8 2
3.3 YucaeHHBIE METOIBI 5 3




34 ANTOpUTMBEI 00paOOTKH CUMBOJIBHBIX TaHHBIX 5 1
3.5 Anropurmbl 00pabOTKH MacCUBOB 10 3.5
Uroro mo paznemy 44

Paznen 4. UndopManmoHHbIe TEXHOJIOTHH

4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanmn3 JaHHbIX 8 3
Hroro no pazneny 14

PesepBHOE Bpems 14

OBLIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 136 21.5




11 KJIACC

KoJsinyecTBo yacos DJIeKTPOHHbIE
N HaumeHoBaHue pa3aejioB M TeM MPOrpaMMbl KouTponbubie | [IpakTHYecKHe (un¢possie)
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypebl
Pasnes 1. TeopeTnyeckue 0CHOBbI MHPOPMATHKH
1.1 Wudopmanus u uHGOpMaMOHHBIE TPOLECCH 10 2.5
1.2 MopenupoBanue 8 2
Wroro no pazneny 18
Pasnes 2. AIroputMbl 1 NPOrpaMMHpPOBaHue
2.1 ONIeMEeHThI TEOPUH AJITOPUTMOB 6 1
2.2 AJITOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
)3 OCHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO 16 1 45
POrpaMMHUPOBAHUS
Wroro no pazneny 50
Paznen 3. UndopManmoHHbie TEXHOJIOTHH
31 KomnerotepHo-mMaremaTHueckoe ] 2
MOJICJINPOBAHNE
3.2 basnl jaHHbBIX 10 4
33 Be0-caiiThl 14 4
34 Kommerorepras rpaduka 8 3.5
3.5 3D-MmoaenupoBaHue 8 1 3
Wroro no pasneny 48
PesepBHOE Bpems 20
OBUIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 136 2 36.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacoB Jata usyvenuns JMEKTPOHHEIE
Ne uudpoBbie
Tema ypoka
n/n Kontpoabubie | [IpakTnueckue 00pa3oBaTeIbHbI
Bcero 1O IVIaHy | 1O (pakTy
padoThI padoThI ¢ pecypceel
TpeboBanms TEXHUKH 0€30IaCHOCTH U TUTHEHBI
1 pu paboTe ¢ KOMIBIOTEpaMU U APYTUMHU 1
KOMIIOHEHTaMH [TU(PPOBOTO OKPYKEHHSI
) [Ipuniune! paboTE KOMIIBIOTEPOB U 1
KOMITBIOTEPHBIX CUCTEM
3 OOMeH JaHHBIMHU C MTOMOIIBIO IITUH. |
KoHTponnepbl BHENTHUX YCTPOHCTB
4 ABTOMaTHYECKOE BBIIOJIHEHUE IIPOTPAMMBbI 1
IPOLIECCOPOM
OnepaTtuBHasi, IOCTOSHHAS U JOJITOBPEMEHHAas
5 namsth. KOHTpoJIIephl BHEMIHUX YCTPOMCTB. 1
[IpsiMolt mocTyn K namsiTu
6 CoBpeMeHHbIE KOMIIBIOTEPHBIE TEXHOIOTUH 1
[IporpamMmmHoOe oOecrieueHne KOMITbIOTEPOB,
7 KOMIIBIOTEPHBIX CUCTEM U MOOMIIBHBIX 1
YCTPONCTB
3 CucreMHoe TIporpaMMHOe 0OecTicueHHE. 1
OnepalmoHHbIE CUCTEMBI
9 Yrtunutel. JlpaiiBepsl ycTpoiicTs. [lapannensnoe 1
IPOrpaMMHUPOBaHHUE
10 WHcTanmsmus 1 AeMHCTAIIISAIHS TPOTPAMMHOTO 1
oOecrniedeHus
@aiinossle cucTeMbl. [IpUHIIUTIBI pa3MeIIeHUs U
11 MMeHOBaHHUS (HaiIOB B JTOITOBPEMEHHOMN 1
namsaTH. [11aGmoHs! Ast onmucaHus Tpynn
¢aiinos




3akoHoaarenbcTBO Poccuiickoit @enepanyu B

12
00JIaCTH MPOrpaMMHOT0 0OecreueH s U TaHHBIX
[IpuHIMIIEI TOCTPOEHNUS U alllapaTHbIE

13 KOMITOHEHTBI KOMIIBIOTEPHBIX ceTell. CeTeBble
IIPOTOKOJIBI

14 Cetp HHTEpHET

15 Paspenenune IP-cetn Ha MoACETH € TOMOIIBIO
MacoOK MoAceTen

16 CereBoe aIMUHUCTPUPOBAHUE
Bunsl gestensHoctu B cety MHTepHET. CepBUCH

17 Nutepneta. I'ocynapcTBEHHBIE AIEKTPOHHBIE
CEPBHCHI U YCIIYTH

18 Nupopmarimonnas 6€30MacHOCTh

19 BpenonocHsle mporpaMMHoe 00ecTrieueHHE 1
METO/IbI OOPLOBI C HUM

20 [IpakTudeckas padora o Teme "AHTHBUPYCHEIE
nporpamMmsl"
OpraHu3zanyst JTHYHOTO apXUBa HHPOPMALIUH.

21 PesepBHOe konupoBanue. [laponbHas 3amura
apxuBa

22 [Indposanne qaHHBIX

23 AnroputMm mudposanus RSA. Creranorpadust

24 [paktudeckas padora o Teme "lIudposanue
TaHHBIX"
Wudopmarus, 1aHHbBIE ¥ 3HAHUS.

25 WNudopmaiimonHble Mporeccs B IPUPOJIE,
TEXHUKE 1 O0IIECTBE

2 HenpepriBHbIE 1 AMCKPETHBIE BETUYNHBI U

curHasibl. HeoOX0quMoCTh TUCKpETH3alun




nH(pOpMAaIUY, MPEeTHA3HAYCHHOM JUIsl XpaHEHUS,
riepeadn 1 00paboTkH B MU(PPOBEIX CHCTEMAX

JBonuHOe KoJiupoBaHue. PaBHOMepHbIE U
HEpaBHOMEPHEIE KOJbI. JlekoaupoBanme

27 o
COOOIIEHNH, 3aIIUCAHHBIX C IIOMOILBIO
HEPaBHOMEPHBIX KOJIOB
Ycnosue ®ano. [loctpoeHue oAHO3HAYHO

28 JEKOJUPYEMBIX KOJIOB C IIOMOILBIO I€pPEBA.
I'pad An. A. MapkoBa
EnunuIbl M3MepeHus KoaudecTBa HHGOpManuu.

29 AndaBUTHBII TOIX0A K OLEHKE KOIUYIECTBA
nHPOpPMAITUH

30 CucTeMBbl CUUCIICHUS

31 IIepeBoa uncen U3 OJHON CUCTEMBI CUHCIICHUS B
LIANAY
JlBonuHas1, BocbMepHUYHAs U

32 HIECTHAAIIATEPUIHAS CHCTEMBI CUMCIICHUS, CBS3b
MEXTy HUMH
JlBonuHasi, BOCbMEpUYHAs U

33 [IECTHAAIIATEPUIHAS CHCTEMBI CUMCIICHNUS, CBS3h
MEXTy HUMH
JlBonuHasi, BOCbMEpUYHAs U

34 [IeCTHAIATePUYHAS CHCTEMBI CYHCIICHYSI, CBS3b
MEXTy HUMH

35 ApudmeTHyecKue onepalu B MO3UIHOHHBIX
CHCTEMAX CUUCIIECHHS

36 Tpowvnas ypaBHOBEIIEHHAsI CUCTEMa CUUCIICHUS

37 JBOoUYHO-/IeCATUYHASA CUCTEMA CUUCIIEHUS

38 KomnpoBanue TeKCTOB




39

PactpoBoe komupoBaHue H300paskeHHIMA

[Ipaxtrueckas padora mo Teme "Jluckpern3arus

40 » "
rpadudeckoi nHGopMauu
LBeToBbIE MOAENN. BEKTOpHOE KOAUPOBAHHUE.

41 ®dopmartsl daitnos. Tpéxmepras rpaduka.
OdpakTanpHas rpaduka
Konuposanwue 3Byka. Otienka

49 WHPOPMALTUOHHOTO 00BEMA 3BYKOBBIX TAHHBIX
MIPU 331aHHBIX YaCTOTE JUCKPETH3ALNH U
Pa3psaIHOCTH KOIWPOBAHUS

13 [pakTudeckas padora o Teme "Juckperusanus
3BYKOBOH HH(popManuu"

44 OCHOBBI aNTeOphI JTOTUKN

45 Jlornueckue omeparyu. TaOnMHIbI HCTUHHOCTH
Jlornueckue BelpaxkeHus. Jloruueckue

46 ToXKAecTBa. Jl0Kka3aTeabCTBO JIOTHUECKUX
TOXKIECTB C MOMOIIBIO TAOJIHUII UCTUHHOCTH
[paktuueckas padora o Teme «[locrpoenue n

47 a”aian3 Ta0IUI HCTUHHOCTU B TAOJIMYHOM
MIPOLIECCOPEN»

48 Jlornyeckue oneparyy 1 ornepanuu Haj
MHOXECTBAMH

49 Jlornueckue onepanyuy U onepaunuy Hajl
MHOX€ECTBAMH

50 3aKoHBI aNreOphl JTOTUKU. DKBUBAJICHTHBIE
peoOpa30BaHysl JOTUIECKUX BhIPKEHHUH

51 Jlornueckue ypaBHEHHSI U CUCTEMbI YPaBHEHUH
Jlornyeckue QyHKIMH. 3aBUCUMOCTh

52 KOJINYECTBA BO3MOXHBIX JIOTHIECKUX (PYHKITUHA

OT KOJIMYCCTBA aPr'yMCHTOB. TlonHbie crCTEMEI




JIorHyYecKuX QpyHKIMN

53

Kanonudeckre (hopMbl TOTHYSCKUX BBIPAKCHHI.
CogepitieHHBIE TU3BIOHKTHBHBIE U
KOHBIOHKTUBHBIE HOPMAIIbHBIE (HOPMBI,
QITOPUTMBI UX TIOCTPOCHHUSI IO Ta0JIUIIE
HCTUHHOCTH

54

Jlorndeckue 31€MEHTHI B COCTaBE KOMITBIOTEpA

55

Tpurrep. CymmaTop. MHOTOpa3psiHbIif
CYMMaTop

56

[TocTpoenue cxem Ha JOTHYECKUX IJIEMEHTaX.
3amuch JIOTUYEeCKOT0 BRIPAKECHHS 110
JIOTUYECKOU CXEME

57

MHKpOCXGMBI 1 TEXHOJIOT'MA UX IMPOU3BOACTBA

58

[IpencraBienue LenbIX YUCET B MAMITH
KoMIpoTepa. OTpaHUYEHHOCTH TMana3oHa
YHCeJ IIPY OTPAaHWYEHUN KOJINYECTBA Pa3psI0B.
[lepenonHeHue pa3psiAHON CETKU

59

Be33nakoBble ¥ 3HAKOBBIE JaHHBIE. 3HAKOBBIH
OuT. JIBOMYHBIN TOMOTHUTEILHBIN KO
OTPHUIIATEITHHBIX YHCEI

60

[ToGuToBBIE TIOTHYECKHUE ONEPALIUH.
Jlornveckuil, apuMeTHUECKHIA ¥ IMKITHYECKHH
CIBUIH

61

[Iudporanne ¢ MOMOIIBI0 TOOUTOBOA
onepauuu «mckinrogaroniee NJIN»

62

HpelICTaBHeHI/Ie 1 XpaHCHUEC B ITaMATHU
KOMITBIOTEPA BEIICCTBCHHBIX YUCCII

63

BrinosiHeHue onepaiiuii ¢ BEECTBEHHBIMU
YHUCJIAMH, HAKOIUICHUE OIIMOOK pH
BBIYUCIICHUSIX

64

[IpakTnueckas padora o Teme «l3yueHue
opaspsAaHOro MalllMHHOT'O MPECACTABJICHUA




OCJIbIX M BENICCTBCHHBIX YHCECID)

65 AHanu3 aJropuTMOB
Otamnsl peleHns 3a1a4 Ha KOMIbIOTEpE.

66 WucTpymeHTanbHBIE CpEACTBA: TPAHCIATOD,
OTJIaJ9UK, TPOQUINPOBILUK
Cpena nporpamMupoBanus. Komnumsius u

67 WHTEpIpeTanus nporpamMm. BupTyansHsie
MaiuHbl. MIHTerpupoBaHHas cpesia pa3padoTKu

68 Mertoapl OTIaAKU IPOrpaMm

69 TuIbl NEpEMEHHBIX B A3BIKE IPOrPAMMUPOBAHUS

70 O06paboTKa IEeNbIX YHCceT

71 O6paboTka BemeCTBEHHBIX YHCEI

72 CrnyyaiiHble U IICEBAOCITYYalHbIE Y CIIa

73 Betsnenus. CroxHbIe yCIOBHS

74 [uxisl ¢ ycaoBuem

75 Iuxunsl o nepeMeHHoO. B3anMo3zaMeHs1eMOCThb
Pa3NUYHbIX BHJIOB LUKIIOB

76 O6paboTka HaTypabHBIX YHCEI C
HCHOJIb30BAaHHEM IHKIIOB
HaxoxmeHnne Bcex mpOCTHIX YHCEN B 33JaHHOM

77 nuamnasone [paktuueckas pabora 1mo teme 0.5
«Penienue 3agau Mero10M niepedopar

78 WuBapuaHT nukma




79

JloKyMeHTHpOBaHHE MTPOrpamMm

80 O6paboTka JaHHBIX, XpaHAIIUXCS B (aiinax

81 Pa3zbuenue 3anaun Ha noA3anadn
Hcrnonp3oBanne CTaHAAPTHOW OMOIHOTEKH

32 s3bIKa porpammupoBanust. [loaximodenne
OUOIMOTEK TTOATIPOTPaMM CTOPOHHHUX
IPOU3BOAUTEINECH

83 [HoxamporpaMmer (Tipotietypsl U GyHKITHN)

84 [Moanporpammel (TIponieAypsl U GYHKIIUH)

35 [pakTuueckas padora o Teme "Pa3paboTka
noanporpamm”
Pexypcus. PexypcruBHBIE 00BEKTHI ((hpaKTaIbI).

36 PekypcuBHbIe mporieypsl 1 QyHKIIUH.
Hcnons3oBaHue cTeka 1 OpraHu3anum
PEKYPCHBHBIX BHI30BOB

37 [IpakTnueckas padora o Teme "PeKkypcuBHBIE
MIOANIPOrpaMMBbI"

88 MoayapHBI NPUHIUI IOCTPOCHUSI IPOTPaMM

89 YucleHHbIeE METOIBI

90 [paktudeckas padora o Teme «Hucnennoe
peleHre ypaBHEHUI»

91 Hcnonb3oBanue AUCKpeTU3aluU B
BBIYUCITUTEIHHBIX 3a/1a9ax

9 [IpakTiuaeckas padora o teme «lIpnbmmxéanoe
BBIYUCIICHHE JJIMH KPHUBBIX M TUIOmaaed Gpuryp»

93 [IpakTuueckas padora no Teme «Ilouck

MakcuMyMa (MHHUMYMa) QYHKIIHU




94

O0paboTKa CUMBOJIBHBIX JJAHHBIX. AJITOPUTMBI
00pabOTKN CHMBOJIEHBIX CTPOK: TIOJACYET
KOJIMYECTBA MOSBJICHUN CUMBOJIA B CTPOKE

95

ANTOpUTMBI 00pa0OTKH CUMBOJIBHBIX CTPOK:
pa30ueHKe CTPOKHU Ha CJI0Ba MO MPOOEITHLHBIM
CUMBOJIAM

96

ANTOpUTMBI 00Pa0OTKH CUMBOJIBHBIX CTPOK:
MIOMCK MOACTPOKH BHYTPHU AaHHOM CTPOKH;
3aMEHa HalICHHON MOJCTPOKH Ha JPYTYIO
CTPOKY

97

[IpakTudaeckas padora o teme "Ob6paboTka
CTPOK C HCITONIb30BaHUEM (QYHKIUH
CTaHJIaPTHOM OMOJMOTEKH S3bIKA
POrpaMMHUpPOBAHUS"

98

I'eneparnust coB B 3ajaHHOM andaBUTe

99

MaccuBBI U ITOCIIE0BATEIBHOCTH YHCEI.
[IpakTnueckas padora o Teme "3anonHeHue
maccuBa'

0.5

100

O06001EHHBIE XapaKTePUCTUKN MacCcuBa

101

JIMHEHHEBIN TTONCK 3aJaHHOTI0 3HAUYCHUS B
Maccuge. [IpakTudeckas pabora mmo teme
"JInHEWHBIN MOMCK 3aIaHHOr0 3HAYEHNS B
maccue"

0.5

102

[IpakTnueckas padora o teme "Ilonck
MUHUMAJIEHOTO (MaKCHMAJIBHOTO) DJIEMEHTa B
YHCJIOBOM MaccuBe"

103

CoptupoBka ogHOoMepHOTro MaccuBsa. [IpocTeie
MeTOAbI cCOpTHUPOBKH. [IpakTHueckas padora mo
teme "[IpocTeie METOBI COPTUPOBKHU MaccuBa'

0.5

104

CoptupoBka cinustHEEM. beicTpast copTupoBKa
maccuBa (anroputM QuickSort). [TpakTudeckas
pabota 1o Teme "bricTpas copTUpoBKa Maccupa'

0.5




JIBOMYHBII IIOUCK B OTCOPTUPOBAHHOM MACCUBE.

105 [IpakTraeckas padota 1mo Teme " JIBOMIHbII 0.5
mouck"

106 JIByMepHBIE MacCHBBI (MaTPHIIBI)

107 AnTOpUTMBI 00pa0OTKH MAaTPHIT

108 Pemenue 3anay ananuza JaHHBIX

109 CpencTBa TEKCTOBOTO MpoLeccopa

110 KomnbroTepnas BEpcTka TeKcTa

111 [IpakTidaeckas padora mo Teme "Bépctka 1
JIOKYMEHTOB C MaTeMaTHUYECKUMHU (opmyamu’”

112 HNHCcTpyMEHTBI peLIeH3UPOBAHUS

13 [IpakTnueckas padora o Teme 1
"MHOrocTpaHu4HbIE JOKYMEHTHI"
O6naunsie cepuchl. KosekTiBHas padboTa ¢

114 nokyMmeHTamu. [IpakTrueckas pabora o Teme 0.5
"KosnektuBHas pabora ¢ JoKyMeHTaMu'"

115 Anann3 ga"HueiX. boabiine qaHHbIe

116 MammaHOe 00yueHue

117 AHanu3 JaHHBIX C TOMOIIBIO AIEKTPOHHBIX
TabJIHIL

118 [IpakTnueckas padora o Teme "AHaau3 JaHHBIX 1
C TIOMOTITBIO AJIEKTPOHHBIX Ta0mIr"
[Hoctpoenue rpadhukoB GyHKIHH.

119 [IpakTnueckas padora o Teme "HarnsgHoe 05

MIpeICTaBICHNE PE3yIbTaTOB CTATHCTUIECKON
00pabOTKH JIAHHBIX B BHJIE JHArpaMM




CpeACTBaMH PEeJaKTOpa dJIEKTPOHHBIX Tabmum"

JIvanu tpenna. [lpakTudeckas padoTa 1mo Teme

120 " " 0.5
[TonGop MHNM TpeHaa, MPOTHO3UPOBAHUE

[Tog6op mapamerpa. [IpakTrdaeckas padora 1o

121 TeMe "UncieHHoe perieHrne ypaBHeHH I ¢ 0.5
MOMOIIIBI0 TT0A00pa napamerpa”
Ontumu3anys Kak HOUCK HAWTYUIIETO PelIeHHsI

122 B 33J]aHHBIX ycnoBusX. [IpakTuueckas padora mo 05
TeMe "Pemenne 3aqa4 ONTHMHU3ALUN C '
TTOMOIIIBIO DIIEKTPOHHBIX TAOIHUIT"

123 PesepBHOE Bpems

124 PesepBHOE Bpems

125 PesepBHOE Bpems

126 PesepBHOE Bpems

127 PesepBHOE Bpems

128 PesepBHOE Bpems

129 Pe3epBHOE Bpems

130 PesepBHOe Bpems

131 Pe3epBHOE Bpems

132 PesepBHOE Bpems

133 Pe3epBHOE Bpems




134 Pe3epBHOE Bpems

135 Pe3epBHoe Bpems

136 Pe3epBHOE BpeMms

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

136

21.5




11 KJIACC

KosmnuecTBO yacoB HJarta nzyvenust DJIeKTPOHHBIE
nudposbie
Ne ni/m | Tema ypoka
Yp Beero KOﬁHTpOJ‘Ibele l'[pﬁaKanecxne no no 0BPa30BATEIbHBIE
padoThl padoThbI IUIAHY daxry pecypeb
TpeboBanms TEXHUKH 0€30IaCHOCTH U TUTHEHBI
1 npu paboTe ¢ KOMIBIOTEPaMHU U APYTUMHU |
KOMIIOHEHTaMH [IU(PPOBOTO OKPYKEHHSL.
KonmaecTtBo nndopmanmm
AJTOpUTMBI CKAaTHs JAHHBIX 1
3 AnroputMm Xadhdmana 1
4 [IpakTuueckas padora o teme "Cxarrne JaHHBIX C 1 1
MoMoIIbio anroput™a Xaddmana"
5 Anroputm LZW 1
ANTOPUTMBI CKaTHS JAHHBIX C IIOTEPSIMH.
6 [pakTrdeckas padora o Teme "CxaTue JaHHBIX C 1 0.5
notepsimu (anroputmsl JPEG, MP3)"
CKOpOCTh Nepeayu TaHHBIX 1
8 [ToMexoycToMUMBBIE KOABI 1
9 [IpakTnueckas padora o Teme 1 1
"IlomexoycToitunBble KOAbI"
Cuctembl. KOMIIOHEHTBI CUCTEMBI M UX
10 B3auMmopeicTBue. CucteMHblit 3 dhexT. 1
VYnpasienue kak HHQOPMAIOHHBIH MTpoIIecc.
OO6patHas cBsI3b
11 Mojienu 1 MOJIeTMpOBaHUE 1
12 I'padbr 1
13 Pemenue 3aga4 ¢ moMouisio rpad)os 1
14 JlepeBbs 1
15 OCHOBBI TEOPHUHU UTP 1
[IpakTnueckas padora o teme "Ilonck
16 BBIMIPBIIIHON CTPATETMU B UTPE C MOTHOU 1 1
nHpopmaruen”




17 CpencTBa HCKYyCCTBEHHOTO WHTEIIEKTA
[IpakTnueckas padora mo teme "Cpencrsa

18 "
HMCKYCCTBEHHOTO MHTEJIEKTA
dopmanuzaius NOHATUS aliropuTMa. MarmHa

19 TrropHHra Kak yHUBEpCAJIbHASI MOJEINb
Bolunciennil. Tesuc Yépua—TwroprHra

20 [IpakTuueckas padora o Teme "CocraBieHue
MPOCTON MPOrpaMMBbl JJis MalTUHb! ThiopuHra"

21 Mammnna ITocta

22 Hopwmansasie anropudmer Mapkosa
AJNTOpUTMHUYECKU HEPA3pEIIUMBbIE 3a1auu. 3a1a4a

23 ocTaHoBa. HEeBO3MOXHOCTh aBTOMAaTUYECKON
OTJIAJIKH MIPOTPaMM

24 CJ10>)KHOCTb BBIYHMCIICHUN

’5 [Towck mpoCTHIX YHCeN B 33JaHHOM JHAIa30He C
TTOMOIIIBIO AJITOPUTMA «PemeTo JpaToceHar

26 [IpakTudaeckas padora mo teme "Ilonck mpocThIx
Yycel B 33JaHHOM Jinana3oHe"

27 MHoropa3psIHbIe LIeble YUCIia, 3a1a9u IITHHHON
apumeTuku
ITpakTrueckas padora no teMe "Peanusanus

28 (v "
BBIYMCJICHUU C MHOT'Opa3psAAHbIMU YUCIIaMU
CrnoBapu (acconmaTUBHBIE MACCUBHI,

29 otoOpakenus). Xar-taduiipl. [loctpoeHue
a1(haBUTHO-YaCTOTHOTO CIIOBAPSI JUIS 331aHHOTO
TEKCTa
[IpakTnueckas padora no Teme "[locTpoenue

30 an(aBUTHO-4aCTOTHOTO CIIOBApS JJIs 3aJAHHOTO
Tekcra'
AHanu3 TeKCTa Ha €CTECTBEHHOM SI3BIKE.

31 Brinenenue mocienoBaTeIbHOCTEN IO MAOIOHY.
Perynsipublie BoipaxkeHusi. HaCcTOTHBINA aHAINU3

y.
32 [IpakTnueckas padora mo Teme "AHanu3 TEKCTa Ha




€CTECTBEHHOM SI3BIKE"

Crexu. AHAIIN3 MPaBHWILHOCTH CKOOOTHOTO

33
BBIPKCHHS

34 Brruncnenne apudMeTndecKoro BEIPaKEeHHA,
3aMCAaHHOTO B MOCTOUKCHON hopme
[IpaxTrueckas padora mo TeMe "BrraucieHune

35 apu(pMETUIECKOTO BhIPAXKCHUS, 3aICAHHOTO B
noctukcHol dopme"

36 Ouepenu. Mcnions30BaHue o4epeu s
BPEMEHHOT'O XpaHCHHUS JaHHBIX

37 [pakTudeckas padota no Teme "Mcmons3oBanue
ouepean”
HepeBbs. Peanuzanus nqepesa ¢ MOMOIIBIO

38 CCBUIOYHBIX CTPYKTYp. J{BonuHbIe (OMHApHBIE)
nepeBbs. [locTpoenne nepeBa As 3aJaHHOTO
apu(pMETUYECKOTO BhIPAKCHUS
[IpakTudaeckas padora o teme "Hcnoip3oBanne

39 JICPEBBEB IS BBIUMCIICHUS apu(PMETHICCKIX
BBIpAKEHHI"
PexypcuBHBIE aropuT™MBI 00X0/1a IepeBa.

40 Hcnonp3oBanue CTeKa U ouepenu it 00xoaa
JepeBa
PexypcuBHBIE anTOpUTMBI 00X0/1a IepeBa.

41 Hcnons3oBanue creka u ouepean At 00Xoaa
JepeBa
Anroputmsl Ha rpagax. [Tocrpoenne

42 MUHUMAaJIbHOT'O OCTOBHOTO JIEPEBa B3BELIEHHOTO
CBSI3HOTO HEOPUEHTUPOBAHHOTO Tpada

43 O6xoz rpada B ryouny. O6xo rpada B NIUPUHY

44 KonmuecTBO pa3nuyHbIX MyTel MEXy BepIIMHAMU
OPHUEHTHPOBAHHOTO AIMKJIMIECKOT0 rpada

45 Anroputm JlefKcTphI.

46 [IpakTnueckas padora o teme "Brruncienne




JUTHHBI KpaTYaUIIero MyTH MEeXTy BepIIHHAMA
rpada (anroputm Jlerikctpsr)"

47 AnroputMm Ornoitma—Y opmramia
3anauu, permaeMple C IOMOIBI0 IHHAMUYIECKOTO
48 MIPOTPaMMHUPOBAHUS: BBIUUCIEHIE PEKYPCUBHBIX
(hyHKIMI
[IpakTuueckas padbora o Teme "Brruncnenne
49 PEKYPCHBHBIX (PYHKIHIA C TIOMOIIBIO 1
JUHAMUYECKOT0 IPOrpaMMHUpPOBaHUs"
3ajauu, pemaeMble C MOMOIIBI0 THHAMUYIECKOTO
50 MIPOTPaMMUPOBAHHUS: TTOACUYET KOJTUUECTBA
BapHaHTOB
[IpakTudaeckas padora mo teme "[logcuér
51 KOJIMYECTBA BAPUAHTOB C TOMOIIBIO 1
JUHAMHYECKOTO MPOrpaMMHUPOBaHUS"
59 3aauu, pemaeMpie C MOMOIIBI0 THHAMUYECKOTO
MPOTPaMMHUPOBAHHSL: 3318491 ONITHMHU3AIUH
53 [NonsTHE 0 MapagUrMax MPOrpaMMHUPOBAHHSI.
00630p SA3BIKOB TPOTPAMMHUPOBAHHSI
54 [onsitre 06 00BEKTHO-OPUEHTUPOBAHHOM
POTPaMMHUPOBAHUHT
'BEKTHI M KJacchl. CBOWCTBA U METOJIbl OOBEKTOB
55 06 C 0
56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3
57 [IpakTudaeckas padora o Teme "Hcnoip3oBanne 1
TOTOBBEIX KJIACCOB B ITporpamme’”
53 PazpaboTka nporpamm Ha OCHOBE OOBEKTHO-
OPHEHTHUPOBAHHOTO TOJIX0/1a
59 [Ipaktuueckas padora "Pa3paboTka mpocroii 1
MIPOTPaAMMBI C UCITOJIb30BAaHNEM KJIaCCOB'"
Wnkancynsamust. [lpaktuueckas padora no teme
60 "Pa3paboTka Kjacca, UCIOIb3YIOIIEr0 0.5
WHKANCYJISINI0"
61 Hacnenosanwne. [lomumopdusm




[IpakTrueckas padora mmo Teme "PaspaboTka

62 " 1
HepapXuu KJIaccoB

63 Cpensl OBICTPOM pa3pabOTKH MPOTPaAMM.
[IpoexTrpoBanue nHTEpdetica Moab30BaTENs

64 IIpoexTrupoBanre nHTEpdEiica MOIB30BaTEIA

65 Hcnonb30BaHue TOTOBBIX yNPABIIAEMbIX HJIEMEHTOB
JUIsl IOCTPOEHUsI HHTepdeiica

66 [IpakTidaeckas padora o teme "PazpaboTka 1
MPpOrpaMMel ¢ rpaduyeckuM HHTepdeiicom”

67 M3yueHue BTOPOro s3bIKa IPOrpaMMUPOBAHHMS

68 M3yueHue BTOPOro s3bIKa NPOrpaMMUPOBAHHMS

69 OTansl KOMIBIOTEPHO-MATEMATHYECKOTO
MOJICJINPOBAHHUS
JuckpeTnsanys pu MaTeMaTHIeCKOM

70 MOJEJIMPOBAHUU HENPEPHIBHBIX MPOLECCOB.
MogenupoBaHue IBHKEHUS

71 [IpakTuueckas padora o Teme "MojenupoBaHue 1
IBIDKEHUST"
MogenupoBaHue OHOIOTHYECKUX CUCTEM.

72 [IpakTnueckas padora o Teme "MojenupoBaHue 0.5
OHMOJIOTHYECKUX CHCTEM"

73 MaremaTH4yecKkre MOJIETH B 3KOHOMUKE.
BrrunciuTenbHble SKCIEPUMEHTHI ¢ MOJICIISIMU
BepositHocTHbIe Mozeu. [IpakTrueckas pabora o

74 TeMe "VMIMUTAIIIOHHOE MOJIETMPOBAHUE C IIOMOIIBIO 0.5
meroaa Monte-Kapno"

75 KommnbrorepHoe MoenMpoBaHue CUCTEM
ynpaBicHHS

76 O6paboTka pe3yabTaToOB SKCIEPUMEHTA

77 TabnuuHbIe (PeISIMOHHBIC) 0a3bl JaHHBIX
[Nownck, copTupoBKa U QUILTPAIHS JaHHBIX.

78 3anpocsl Ha BEIOOPKY AAHHBIX. 3aIIPOCHI C

rnapamMcTpaMu. Brruncnsemsle noist B 3arpocax




[IpaxTrueckas padora mo Teme "PaboTta ¢ TOTOBOM

79 3 "
0a30l TaHHBIX
MHoroTabinusble 6a3bl JaHHBIX. THIIBI CBsA3EH
Mexay Tabnuuamu. Buenrnuit kimou. LenmoctHOCTD

80 0 B
0a3bl JaHHBIX

31 [IpakTuueckas padora no Teme "Pa3zpaboTka
MHOTroTa0IM4YHO 6a3b! JaHHBIX"

82 3anpockl K MHOTOTaOIMYHBIM 0a3aM TaHHBIX

33 [IpakTudeckas padora o Teme "3anpockl K
MHOTOTaOJIMYHOM Oa3e JaHHBIX"

84 SA3pIk ynpasneHus naHHeiMu SQL

35 [IpakTidaeckas padora mo Teme "YnpaBieHne
JIAaHHBIMHM C TIOMOIIBIO s3bika SQL"

36 Hepensmonnsie 6a3sl JaHHBIX. DKCIIEPTHEIE
CHCTEMBI

87 WHTepHEeT-NpUNIoKeHUs
[TonsiTHE O cepBepHOM U KIIMEHTCKON YacTsX caiTa.

88 TexHonoTHs «KJINEHT — CepBep», €€ TOCTOMHCTBA
W HEJJOCTATKU

89 OcHoBsI s1361ka HTML

90 [IpakTnueckas padora no Teme "Co3nanue
TEKCTOBOW BeO-CTpaHHIIbI"

91 OcHoBgsl s13p1ka HTML

92 OcHoBgsl s13p1ka HTML
[IpakTnueckas padora o Teme "Co3nanne BeO-

93 CTPAHMIIBI, BKIIOUYAIOLIEH MYJTbTUMEIUINHBIC
00BEKTHI (PUCYHKH, 3BYKOBBIE JaHHBIE, BIIE0)"

94 OcHOBBI KacKkagubIX TadauIl ctrier (CSS)

95 [Ipaktnueckas padora no Teme "OdopmieHne
CTPaHUIIBI C TIOMOIIBIO KACKaTHBIX TAOJIUI] CTHJICH"

96 Cuenapuu Ha s3bike JavaScript

97 Cuenapuu Ha si3bike JavaScript




98

®DopMbI Ha BeO-CTpaHHUIIS

99

[IpaxTrueckas padora mo Teme "OOpaboTKa
TAHHBIX (hopm"

100

Pa3memienne BeO-caiiToB. Y ciryra XOCTHHTA.
3arpy3ka QaiisioB Ha caiT

101

Kanpupopanue. McnipaBiieHre nepcrieKTUBEI.
I'mcrorpamma. Koppekuust ypoBHeil, Koppekuus
nBeta. O0ecBeYMBaHNE IBETHBIX N300paKEHUH

102

BBoa n300paxxeHn# ¢ UCTIONB30BAHUEM PA3IUIHBIX
uudpoBbIX ycTpoiicTs. [IpakTndeckas paboTa mo
teme "O06paboTtka nmnupoBbix dotorpaduit”

0.5

103

Perymib. Pabora ¢ obmactsiMu. OUIbTpEL.
[IpakTudaeckas padora mo Teme "PeTymmb nudpoBsIx
¢dororpadpuit”

0.5

104

MHorocnoiinsie n300pakeHus1. TeKkCToBbIE CIIOu.
Macka cnost. Kanansl. CoxpaneHue BblIeIeHHON
o0yacTu

105

[IpakTnueckas padora o Teme "MHOTroCIONHHBIE
n3o6paxenus"”

106

[MoaroroBka WILIFOCTPAIUi [l BE€O-CalTOB.
[IpakTnueckas padora no Teme "AHUMHPOBAHHBIE
n300paxeHus"

0.5

107

Bexropnas rpaduka. Bexropu3zamms pactpoBbix
M300paKeHU!

108

[IpakTuueckas padora o Teme "BekropHas
rpaduka”

109

[TprHIMIIEI TOCTPOCHUS M PEJAKTHPOBAHUS
TpEXMEPHBIX MOJIETEH

110

[Ipaktuueckas padora no Teme "Co3nanue
MPOCTBIX TPEXMEPHBIX Mosienen”

111

Cerounsle Mosieny. Matepuasl

112

[IpakTiueckas padora o teme "CeTouHbIE
Mozenu"




113 MoenupoBaHre HCTOYHUKOB ocBeleHus. Kamepnl 1
114 IIpaxtrueckas pabora mmo reme "Pennepunr" 1 1
115 ApnutuBHBIEC TexHONOTUH (3D-ipuHTEpHI) 1
116 [onsTHe o BI:IpTyaJ'II;HofI pEaIbHOCTH U |
JIOTIOJIHEHHOW peasbHOCTH

117 Pe3epBHOE Bpems 1
118 PezepBHOE BpeMms 1
119 Pe3epBHOE Bpems 1
120 Pe3epBHOeE Bpems 1
121 PesepBHOE BpeMs 1
122 PesepBHOE BpeMs 1
123 PesepBHOE BpeMs 1
124 PesepBHOE BpeMs 1
125 Pe3epBHOeE Bpems 1
126 PesepBHOE Bpemst 1
127 PesepBHOE BpeMs 1
128 Pe3epBHOeE Bpems 1
129 Pe3epBHOE Bpems 1
130 PesepBHOE BpeMms 1
131 PesepBHOE BpeMs 1
132 PesepBHOE Bpems 1
133 PesepBHOE Bpemst 1
134 PezepBHOE BpeMms 1
135 PesepBHOE Bpems 1
136 PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO YACOB 10 [TPOTPAMME 13 36.5




ITPOBEPAEMBIE HA EI'S 110 HHOOPMATHUKE TPEBOBAHUSI K
PE3YJIbTATAM OCBOEHHUSA OCHOBHOMU OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJHETI'O OBILIEI'O OBPA30OBAHUA

Kon
NpoBepPsIeMOro
TpeOoOBaHUSA

1.

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro
001ero ooOpazoBaHus

3namo (nonumams)

1.1

[ToHrMaHe OCHOBHBIX IPUHITUIIOB YCTPOUCTBA M (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX  CTAlMOHAPHBIX ¥ MOOMJIBHBIX  KOMIIbIOTEPOB;
TEHJCHUMNA Pa3BUTHs KOMIIBIOTEPHBIX TEXHOJIOTMM; BIJIAJICHHUE
HaBbIKAMU Pa0OTHl C ONEPALMOHHBIMU CHCTEMaMH U OCHOBHBIMU
BUJIAMH TIPOTPAMMHOT0 00eCTIeUeHUs I PEHICHUsT YIeOHBIX 3a1ad 1Mo
BbIOPAHHOM cHenuaau3anuu

1.2

Hanuuue npencraBneHuid o 0a30BbIX MPUHLMIIAX OPraHMU3alUU U
(YHKIIMOHMPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

[TornMaHre OCHOBHBIX MPUHITUTIOB TUCKPETH3AIMH PA3IMYHBIX BUIOB
nHpopmauu

1.4

[Tonnmanue 6a30BbIX AITOPUTMOB OOPAOOTKU YUCIOBOM U TEKCTOBOM
nHpopManuy (3aMKMCh YHCEN B MO3WIIMOHHOW CHCTEME CUHCIICHHS,
JEIUMOCTh IIEJIBIX YHCEJN; HAXOXKJIEHHE BCEX IIPOCThIX YHCET B
3aJJaHHOM JHaIa3oHe; 00pabOoTKa MHOTOPA3PSIHBIX IETBIX YHUCEIT,
aHaJlu3 CUMBOJIBHBIX CTPOK M JAPYruX), aJIrOPUTMOB IMOHCKA U
COPTHUPOBKH

1.5

3HaHue (QyHKIIMOHATIbHBIE BO3MOKHOCTH HHCTPYMEHTAIBHBIX CPEJICTB
cpenbl pa3paboTKu

1.6

Brnanenne oCHOBHBIMU CBEACHUSMHU O 0a3ax JaHHBIX, UX CTPYKTYpe,
CpeICTBax co37aHus U pabOThl C HUIMU

1.7

ITonumanue BO3MOKHOCTEHN " OTpaHUYECHUH TEXHOJIOT Ui
HMCKYCCTBEHHOTO MHTEIUIEKTa B Pa3IMUHBIX O0O0JIACTAX; HaIMYHE
Mpe/ICTaBICHU 00 UCTIOIh30BaHNH WH(OPMAIIMOHHBIX TEXHOJIOTHI B
pa3nnuHbIX MpodeccnoHalbHbIX chepax

1.8

Bianenne TeopeTndeckuM amnmapaTom, O3BOJSIOIIKAM OCYIIECTBISATh
MPEACTABICHUE 3aJaHHOIO HATypaJbHOTO YHUCJIA B pa3IMYHBIX
CHUCTEMAax CUHCJIECHMSI; BBINOJHITh MPEOOPa30BaHUS JIOTHUYECKHX
BBIPQ)XEHUI, UCIOJIB3Yys 3aKOHBI aareOphl JOTMKH; ONpPEeAesaTh KpaT-
Yalliuii MyThb BO B3BEIIEHHOM rpade M KOIMYECTBO IMyTeH MEXAy
BEpIIMHAMU OPUEHTUPOBAHHOT'O AlIMKINYECKOro rpaga

Ymemo

2.1

YMeHue UCMOoNb30BaTh KOMITBIOTEPHO-MAaTEeMAaTHYECKUE MOIETH JUIs
aHaim3a  OOBEKTOB U  TporeccoB:  ¢GopMynIupoBaTh  Lelb
MOJICIMPOBAHMS, BBINOJHATh AHAINU3 PE3YJIbTAaTOB, MOITYYEHHBIX B
Xone MOACIIMPOBAHUSA, OILICHUBATH aICKBATHOCTH MOaCIn
MOJISIUPYEMOMY OOBEKTY HIIU MpPOILecCy; MPEACTaBIATh Pe3yabTaThl
MOJCIIMPOBAHUS B HAITIITHOM BUJIC

2.2

YMeHnne kinaccu(UIMPOBAaTh OCHOBHBIE 3a/1aud aHAW3a JaHHBIX
(mporHO3UpOBaHMEe,  KIAacCHU(UKalWs,  KIACTepU3alMs,  AaHalu3
OTKJIOHCHHI); TIOHUMAaTh TOCIEJOBATEILHOCTh PEHICHUS 3ajad




Kon
NpoBePsSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOGOBaHMS K NPeIMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaAMMBbI CpeIHEro
o0mero odpasoBanus

aHaJl3a JAaHHBIX: COOp NEPBUYHBIX [AHHBIX, OYUCTKA U OLEHKA
KauecTBa JMJAaHHBIX, BBHIOOP ¥ (WJM) TOCTPOSHUE MOJENH, IIpe-
oOpa3oBaHHe JAaHHBIX, BH3yalH3alUs JTaHHBIX, HWHTEPIPETALUS
pE3yJIbTAaTOB

2.3

YMmenue omnpenensth HUHQOPMANMOHHBIA  O0BEM  TEKCTOBBIX,
rpadMYecKuX W 3BYKOBBIX JAaHHBIX IPH 33JaHHBIX IapaMeTpax
JTUCKPETH3AIMA. YMEHHE ONPEENIATh CPEIHIO CKOPOCTh Mepeaayn
JAHHBIX, OLICHWBATh M3MCHCHHE BPEMEHU IMepeaadd MpPU WU3MEHEHHUU
WH(POPMAIIMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTUK KaHAJIA CBSI3U
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YMeHue CTpouTh KOJ, 00ECIeUnBAIOMINNA HAUMEHBIITYI0O BO3MOXKHYIO
CPEIHIOI0 JUTMHY COOOIIEHHMSI TPH N3BECTHON YaCTOTE CHMBOJIOB

2.5

YMeHue ucnoip30BaTh MPH PELICHUH 33]a4 CBOMCTBA MO3UIIMOHHOU
3aMUCH YHMCEeIl, AITOPUTMBI TIOCTPOCHHUS 3aITMCH YUCJIA B TIO3UIIMOHHON
CUCTEME CUHCIICHUS C 33JJaHHBIM OCHOBAaHUEM U MOCTPOCHUS YHCIIa IO
CTpOKE, COZep alllel 3alluch 3TOr0 Yucja B MO3ULUOHHON cucTeMe
CUHMCIICHHS C 33JaHHBIM OCHOBAaHUEM; yMEHHE BBINOJHATH
apu(MeTHUeCcKre ONepalyy B MO3UIMOHHBIX CHCTEMaX CUMCIICHUS

2.6

YMeHue CTpOUTh JIOTMYECKOE BBIPAXKECHHE B JU3BIOHKTHUBHOW H
KOHBIOHKTHBHOM HOpMaJbHBIX (opMax 1o 3agaHHON Tabnuie
UCTUHHOCTHU; HCCIIeZI0BaTh 00JacTh HCTHMHHOCTH BbICKa3bIBaHUS,
COAEPXKALIEr0 IEPEMEHHBIC; pellaTb HECIOXKHBIE JIOTMYECKHUE
ypaBHEHMUSI

2.7

YMeHue pemate alropuTMUYECKHUE 3ajjaud, CBS3aHHbBIE C aHAJTU30M
rpadoB (337241 MTOCTPOCHUSI ONTUMAIBHOTO MYTH MEXITY BEpITHHAMU
rpada, oOmpeneNeHus KOJMYECTBAa PA3IUYHBIX MyTed MexXIy
BEPIIMHAMU OPUEHTUPOBAHHOTO AlIMKIJINYECKOTro rpada)

2.8

YMeHHe HCIonIb30BaTh JEPEBhs MPU aHAIU3E U MOCTPOEHUHU KOJOB U
JUTSL TIPEJICTABIICHUS] apU(PMETHUECKUX BBIPAKECHUM, MPU PEIICHUH
3a/lad TOMCKAa U COPTHUPOBKHU; YMEHUE CTPOUTH JE€PEBO WIPHI IO
3aJIaHHOMY  aJrOpUTMy;  pa3pabarbiBaTh ¥ OOOCHOBBHIBATH
BBIMTPBIITHYIO CTPATETUIO UTPBI
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VYMmenue AHAIIM3UPOBAThL AJITOPHUTMBI C MCIIOJIB30BAHHUEM Ta6J'II/IH
TPACCUPOBKU, OIIPCACIIATH 0e3 HCITIOJIB30BAHUA KOMIIBIOTCPA
PE3YIbTATHI BBIIIOJHCHUA HCECIOXHBIX MpOorpaMM, BKIIIOYAIOMIHUX
IUKJIbI, BCTBJICHUA W MOANPOrpaMMbl, IIPU 3aJaHHBIX HCXOJHBIX
JaHHBIX

2.10

YMeHue omnpeneisTh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB  (CYMMHpPOBAaHUE DIIEMEHTOB MacCHBa, COPTHPOBKA
MaccHBa, MepedOpHbIE AITOPUTMBI, ABOUYHBIA MOUCK) U MPUBOAUTH
IIPUMEPBI HECKOJIBKUX aJITOPUTMOB Pa3HON CII0)KHOCTH JUISl PEIICHHUS
OJIHOM 3a/1a4u

2.11

Brnagenue yHUBEpCAlbHBIM SI3BIKOM IPOTPAMMHPOBAHUS BBICOKOTO
ypoBHs (Ilackamb, Python, Java, C++, C#), mpencraBieHUSMH O
0a30BBIX TUIAX JAHHBIX U CTPYKTypax JaHHBIX; YMEHHUE UCIIOJIb30BaTh
OCHOBHBIC YIIPABJIAKOIIMWEC KOHCTPYKOHWH; YMCHHUC OCYHICCTBIATH
aHaJIM3 NPEI0KEHHON MPOTPAMMBI: ONPEJENITh Pe3ylIbTaThl pabOTHI




Kon
NpoBePsSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOGOBaHMS K NPeIMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaAMMBbI CpeIHEro
o0mero odpasoBanus

[IpOrpaMMbl NPU 3aJaHHBIX MCXOAHBIX IAHHBIX; OMNPEIEIATh, IIPU
KaKMX MCXOJHBIX JAaHHBIX BO3MOJKHO IIOJIy4CHHME YKAa3aHHBIX
pe3yIbTAaTOB; BBIABIAThH JaHHBIE, KOTOPbIE MOI'YT IPUBECTH K OLIMOKE
B paboTe MporpaMMsr; HOpMyIUPOBATh MPEIIOKEHUS IO YITYUIICHHIO
IIPOrpaMMHOI0O KOJa

2.12

YMeHue peanu3oBbIBaTh Ha BBIOPAHHOM ISl U3YYECHHS SI3BIKE
nporpammupoBaHus Beicokoro ypoBHs (Ilackanb, Python, Java, C++,
C#) TunoBble  anrOpuTMBl  O0pPaOOTKM  4YHCEd,  YHCIOBBIX
MOCJIEZIOBATEILHOCTEH M MAacCUBOB: IPEACTABICHUE YWCIA B BHJE
Ha0opa TIPOCTBIX COMHOXHTENEH; HaX0XJICHHE MaKCHMAaJIbHOM
(MUHMMAaNBHOM ) (Pl HATYPAIIBHOTO YKCIIA, 3AMIHUCAHHOTO B CHCTEME
CUMCJICHHS C OCHOBaHHEM, He mpeBblatoluM 10; BbeIUUCIEHUE
00OOIIEHHBIX XapaKTEPUCTUK HIIEMEHTOB MAacCHBa WM YHCIOBOU
[IOCJIE0BATENBHOCTH (cymMmBl, MIPOU3BEICHUS CpeIHero
apu(pMeTUYeCcKoro, MUHUMAIBHOTO U MaKCHUMAaJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA AJIEMEHTOB, YJIOBJIETBOPSIOUINX 33/JlaHHOMY YCIIOBHUIO);
COPTHUPOBKY OJEMEHTOB MAacCHBa; YMEHHE MHCIOJNb30BaTh B
[IporpaMMax JIaHHbI€ Pa3JIMYHbIX TUIIOB C Y4ETOM OIpaHUYEHHMH Ha
JMarna3oH UX BO3MOKHBIX 3HAUYEHUH, IPUMEHSTh IPU PEUICHUH 3a]a4
CTPYKTYpbl JTaHHBIX (CHMCKH, CIIOBapu, CTEKH, OYEPEIH, JIE€PEBBA);
NPUMEHITh CTaHJApTHBIE U COOCTBEHHBIE MOANPOTPaMMBI IS
00pabOTKM YMCIIOBBIX JAHHBIX U CHMBOJIBHBIX CTPOK; HCIIOJIB30BATh
npu paszpaboTke HporpaMM OMOJHMOTEKH TMOANPOrpaMM; yMEHHE
HCI0JIb30BATh CpeacTBa OTJIA/IKU porpamMmm B cpejie
MIPOrPaMMHUPOBAHUS

2.13

YMeHHe HCIoNb30BaTh d3JICKTPOHHbIE TaONMIBl Ul aHau3a,
Mpe/icTaBIeHHs 1 00pabOTKH JaHHBIX (BKJIIOYasi BHIOOP ONTHUMAJIbHOTO
peleHus, moa00p JMHUM TPEHa, peleHne 3aJau IPOTHO3UPOBaHUS);
YMEHHE HUCIOJIb30BaTh TaOJIMYHbIE (PENSLUOHHBIE) 0a3bl NaHHBIX U
CIIPaBOYHbBIE CHCTEMBI

2.14

YMeHue opraHuzoBbIBaTh JUYHOE UH(POPMALIMOHHOE MPOCTPAHCTBO C
UCIOJb30BAHUEM PA3JIMYHBIX CPEJICTB LM(POBBIX TEXHOJOTHII;
MMOHMMaHUE BO3MOXKHOCTEH HU(POBBIX CEPBHCOB T'OCYJAapCTBEHHBIX
ycayr, IUGPOBBIX 00pa30BaTeIbHBIX CEPBUCOB

HEPEYEHDB 3JIEMEHTOB COAEPKAHMUSA, IPOBEPSAEMbBIX HA EI'D 11O

NH®OPMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [{udpoBasi rpaMOTHOCTH

OCHOBHbIE TEHACHIIUHU Pa3BUTHS KOMIIBIOTEPHBIX TeXHOJMOTUM. [lapaniensHbie
1.1 BbIUMCIIEHHS. MHOTONpOIIECCOPHBIE CUCTEMBI. PactipenenéHubie
BBIUHCIIUTENLHBIE CUCTEMBI M 00pab0TKa OONBIINX TAHHBIX
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1.2

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

[IpuHIUIIBI TOCTPOCHUS M alMapaTHbIE KOMIOHEHThl KOMITbIOTEPHBIX CETEH.
CereBble mpotokosibl. Cerb HWMuTepner. Anpecanus B cetu HWHTEpHeT.
[Tporokomnsl creka TCP/IP. Cucrema nomennbix UMEH. Pa3nenenue [P-cetn Ha
MOJICETH C MOMOIIBI0 MACOK MOJICETeH

1.3

Qaiinosas cucrema. [louck B QaiinoBoii cucteme. IIpuHIUNIBI pa3MeIIeHus 1
UMeHOBaHMsl (paityioB B qonroBpeMeHHOW mamsath. 111aGinoHBI mjis ommcaHus
rpyni ¢aiinos

1.4

CkopocTh mepenaud  JaHHBIX. 3aBUCHUMOCTb BpPEMEHM I€pelaud  OT
UH(OPMALIMOHHOT0 00BEMA TAHHBIX M XapaKTEPUCTHK KaHAJIA CBSI3U

1.5

HIudposanue nanubX. CHUMMETpUYHBIC H HeCUMMETpHUHbIe (P, [ndpsr
npoctoii 3amensl. udp Lesaps. Hudp Bukenepa. Anroputm mudpoBanus
RSA

1.6

Konpl, no3posstomue oOHapykKMBaTh M HUCHPABIATH OMIMOKH, BO3HHUKAIOIUE
IIpH nepenave nqaHHbIX. Paccrossaue Xsmmunra. KogupoBanue ¢ moBTOpeHrEM
6uroB. Koapl XaMmuHra

TeopeTnueckre 0CHOBbI HHPOPMATUKU

2.1

JlBouyHoe koaupoBaHue. PaBHOMepHbIE U HEpPaBHOMEpPHBIE  KOJIBI.
JlexonupoBaHue cOOOLIEHHH, 3alIMCAHHBIX C IOMOILbIO HEPAaBHOMEPHBIX KOJIOB.
Ycnosue ®ano. [loctpoeHne 01THO3HAYHO AEKOAUPYEMBIX KOJOB € MOMOILIBIO
JiepeBa
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Teopernueckue MOAXOAbl K OLIEHKE KoiuuecTBa HH(opmauuu. EnuHUIbI
U3MepeHuss KoimdecTBa HH(pOpManuu. AJGaBUTHBIM IOAXO0J K OLEHKE
KonmdyectBa wH(popMaruu. 3akoH agauTUBHOCTH wuH(popMmarmu. Dopmyna
Xaptiu. Uadopmanus u BepostHocTh. Popmyna [leHHOHA

2.3

Cucrembl cuncieHus. Pa3BépHyras 3amuch LENbIX U IPOOHBIX YHCENT B
MO3UIMOHHOM cucteme cuuciaeHus. CBONWCTBAa MO3MIIMOHHOW 3allMCH YHCIIA!
KOJIMYECTBO IU(P B 3aMUCH, TPU3HAK JIETMMOCTH YHCIIa HA OCHOBAHUE CUCTEMBI
cuMciIeHUs. AJITOpUTM TIEpEeBOAA LEJIOro uuciaa U3 P-n4yHONH cucTemsl
CUMCIICHUS B JECATHUHYIO. AJTOpUTM NepeBoja KOHeUHOi P-muHoil npolu B
JECATUYHYIO. ANTOPUTM IE€pPEeBOJA LIEJIOr0 YHUCIa U3 ACCATUYHOU CUCTEMBI
curcineHus B P-uunyro. IlepeBon koHeuHOHM aecsaTuyHOM apodbu B P-nunyto.
JIBonyHasi, BOCbMEPUYHAs U LIECTHAALATEPUYHAsT CUCTEMBI CUUCIICHUS, CBA3b
MEX1y HUMHU. ApupMeTHYecKHe Olepaluy B IO3UIMOHHBIX CHUCTEMax
CYMCJICHUS
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TpouuHass ypaBHOBEIIEHHAss CHUCTEMA CUYHCICHUA. JIBOMYHO-IecATHYHAS
CHCTEMA CYUCIIEHHUS

2.5

KomupoBanue TtexcroB. KomupoBka ASCII. OpHoOaliTHBIE KOTUPOBKH.
Crangapt UNICODE. Koauposka UTF-8. Omnpenenenue nHpopMalnoHHOTO
00BbEMa TEKCTOBBIX COOOIIEHUH

2.6

KoaupoBanue  um3zobpaxenuit. OueHka  UHPOPMALMOHHOTO  00BEMa
rpadu4ecKux JAHHBIX NPU 33JaHHBIX pa3pelleHud M TIIyOMHEe KOAMPOBAHUS
usera. LlBetoBble monenu. KogupoBanue 3Byka. OneHka HH(OPMAalOHHOTO
00bEMa 3BYKOBBIX JAHHBIX MpHU 3aJaHHBIX YacTOTE€ JUCKPETU3aLUU U
pa3psAHOCTHA KOJIUPOBAHUS
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2.7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Anrebpa noruku. [loHATne BBICKa3bIBaHMUA. BbICKa3bpIBaTeNbHBIE (OPMBI
(mpenukatsl). KBaHTOpBI CyIIeCTBOBAHMS ¥ BCEOOIHOCTH.

Jlornueckue onepauuu. TaOnauipl MCTUHHOCTU. Jlornueckue BbIpaKEHUS.
Jlornueckue TOXxkaecta. Jlormdyeckue omnepauuu M ONepauuu  Haj
MHOECTBaMU.

3aKoHbl anreOpsl JIOIMKH. OKBUBAJIECHTHBIE IPeoOpa30BaHUS JIOTMYECKUX
BBIPAKECHUM. JIornueckue ypaBHEHHs U CUCTEMbl YPABHEHUM.

Jlornueckue (GyHKUMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTHYECKHX
(GYHKLUH OT KOJMYECTBA apryMEHTOB.

Kanonnyeckue ()OpMbI JJIOTHYECKUX BBIPAKCHUN

2.8

COBepLHeHHbIG AU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC (I)OpMBI,
AJITOPUTMBI UX ITIOCTPOCHUA 110 T36J'II/ILI6 HCTHHHOCTH

2.9

Jlormueckue »sneMeHTHl B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
Muoropa3psaasiii cymmarop. [loctpoeHnne cxeM Ha JIOTHYECKUX 3JIEMEHTaxX IO
3a/IaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3alKCh JIOTUUECKOTO BBIPAXKEHUS IO
JIOTUYECKOU CXeMe

2.10

Mopnenn u MmonenupoBanue. Llean MoaenupoBaHus. AEKBaTHOCTh MOJENU
MoJenupyeMoMy 00beKTy min npoueccy. @opmanuzanus NpUKIAAHbIX 331a4.
[IpencraBieHue pe3ysibTaTOB MOJCIUPOBaHMS B BHUAE, YIOOHOM aJis
BOCIIPUATHS 4YeJIOBEKOM. ['paduueckoe NpeAcTaBlICHHE [aHHBIX (CXEMBbI,
TaOIUIIB, TpaduKn).

2.11

[IpencraBieHue LEAbIX 4YMCEd B NaMATH Kommbiorepa. OrpaHUYEeHHOCTh
JMara3oHa 4yucel IMpU OrpaHUYEHUH KoyMuecTBa pa3psanoB. llepenonnenue
paspsnHoOi ceTku. be33HakoBble W 3HAKOBBIE JaHHBIC. 3HAKOBBIM OWT.
JIBOMYHBIN TOMOIHUTEIbHBIN KOJ OTPULIATENBHBIX YUCEIL.

[ToOuToBele Jorumueckue onepauuu. Jlormueckuil, apu@meTHueckud u
muknyeckuit casuru. Iludposanune ¢ momombio MOOMTOBON oOINepaluu
«uckmovaromee NJIN»

2.12

ITpencraBieHNe BEMIECTBEHHBIX YNCEN B IAMATH KOMIIbIOTEPA. 3HAYaIlast 4acThb
U TopsAnoK uucia. /mana3zoH 3HaueHUH BellecTBEHHbIX uucen. [IpoGnemsl
XpaHEHUs BEILECTBCHHBIX YHCEI, CBSA3aHHBIE C OIPaHUYCHUEM KOJIMUYECTBA
pa3psAnoB. BeinmonHeHue onepanuii ¢ BENIECTBEHHBIMU YMCJIaMH, HAKOILJICHUE
OIIMOOK NPU BBIYMCICHUIX

2.13

I'padbl. OcHoBHBbIE MoHATUSA. Bunabl rpados. Onucanue rpadoB ¢ MOMOUIbIO
MaTpHl] CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTU. Perenue
AITOPUTMHUYECKUX 3aJlady, CBS3aHHBIX C aHaiau3oM rpadoB (TOCTpoeHUE
ONTUMAJILHOTO IMYyTH MEXIY BepIIMHamMH rpada, orpeleseHue KOJIUYecTBa
Pa3NMYHBIX ITyTed MEXAy BEpIIMHAMH OPHEHTHPOBAHHOTO AIMKINYECKOTO

rpada)

2.14

HepeBbsi. bunapnoe npepeBo. JlepeBbs mnoucka. CrocoObl o6xona Jepesa.
[IpencraBienue apugmMeTHUECKUX BhIpaXKEHUH B BUJE iepeBa. Vcnonb3oBanue
rpadoB U JIEPEBbEB NPU OMHCAHUN OOBEKTOB M MPOIIECCOB OKPYKAIOLIET0 MUPA

2.15

JluckpeTHbIe UTrphl ABYX UTPOKOB ¢ MosIHOM nHpopManueit. [loctpoenue nepesa
nepebopa BapHaHTOB, OMNHMCAHUE CTpPATerMM WUIPHl B TabIMuHOW (opme.
BBINTpBINIHBIE W TPOUTPHIIIHBIE TO3UIIUN. BEIMTPHIIIHBIE CTPAaTETHH

2.16

CpenctBa HMCKYCCTBEHHOTO HWHTeIUIeKTa. MaeHTudukamuss ©  MOUCK
n300paxxeHui, pacro3HaBanue Jull. Mcrnoiap3oBaHne METO10B HICKYCCTBEHHOTO
WHTEIJIEKTa B oOywarommx  cucreMax. lcmonb3oBaHue  METO/OB
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HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

HMCKYCCTBEHHOT'O MHTEJIJIEKTa B poOoToTexHUKe. IHTepHeT Bemieit. Heiiponubie
CeTn

AJNTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

dopmanuzanus NoHATHS aroputMa. Mammua TeropuHra Kak yHUBEpcajabHas
MOJENb BBIYUCIECHUN

3.2

OneHKa CIIO)KHOCTH BBIYHMCICHUH. Bpems paboTel M 00bEM HCMOIB3YEeMOI
naMaTH, HUX 3aBUCUMOCTh OT pa3Mepa MCXOJHBIX JaHHbIX. OlleHka
ACUMITOTUYECKOM CJIOKHOCTU aJITOPUTMOB. AJTOPUTMBI MOJMHOMHUATBHOU
cnoxHoctu. IlepebopHbie anropuTmbl. [IpuMepsl pa3aUYHBIX aJTOPUTMOB
pelieHus 0JIHOM 3a/1a4i, KOTOPbIE UMEIOT Pa3INUHYIO0 CI0KHOCTb
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OmnpeneneHre BO3MOXKHBIX PE3YJIBTAaTOB pabOThl MPOCTEHININX AITOPHUTMOB
yIpaBJIEHUS] UCIIOJHUTEISAIMH U BBIYUCIUTENbHBIX aaroputMoB. Onpenenenue
MCXOJIHBIX JJAHHBIX, IPY KOTOPBIX JITOPUTM MOXKET JJaTh TPEOYEeMBbIil pe3ynbTaT
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AnropuT™MBl 00pa0OTKHM HATYpaJIbHBIX YHCEJ, 3alMMCAHHBIX B IMO3HIIMOHHBIX
CHUCTeMaX CYMCIICHUsS: pa3OMeHHe 3alluCH 4YKcia Ha OTACIbHbIE HHUDPHI,
HAXO0XJICHHE CYMMBI M TPOW3BEACHUS IU(pP, HAXOKICHHEC MaKCUMaIbHOU
(MUHUMAJIBLHOM ) U PHI.

[IpencraBienne yucia B BHJE HAOOpa MPOCTBIX COMHOXKHUTEICH. ANTOPUTM
OBICTPOrO BO3BEJICHUS B CTENEHb. [IOMCK MPOCTBIX 4YHCET B 3aJlaHHOM
JIMara3oHe ¢ TOMOIIBIO AITOPUTMA «peieTo DpaTocheHar

3.5

MHoropa3psHble LeNble Yncia, 3aJa4l JUIMHHON apu(pMeTuKu

3.6

A3k mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunbl qanHbIX:
LIEJIOUUCIICHHBIE, BEIECTBEHHbIC, CHUMBOJIbHBIC, JIOTHYECKHUE. BeTBieHus.
Cnoxnsie ycnoBus. L{ukist ¢ ycnoBuem. L{UKIIBI 110 IEpeMEHHOI.

O06paboTka JaHHBIX, XpaHAMKXcs B Qaiinax. TekcToBble U TBOMYHBIE (DailiIbl.
QailnoBele nepemMeHHbIe ((ainoBble ykazaTenu). Utenue u3 daiina. 3anuck
B (haiin.

Pa36uenue 3amaun Ha noazanayu. [loanmporpaMmel (porieypsl U GyHKIIUN).
Vcnionb30BaHue cTaHAAPTHOM OMOIMOTEKH S3bIKa IPOTrPAMMHUPOBAHUS

3.7

Pexypcus. PexypcuBnble mnpouenypsl u (yHkuuu. lcnonb3oBaHue creka
JUIsl OpraHu3alliy pEKYPCUBHBIX BbI30BOB

3.8

Yucnennsle MeTosbl. TouHOe U pUOIMKEHHOE pelIeHns 3a1au. YucienHoe
pellleHre ypaBHEHUH C MOMOIIBIO MOA00pa mapamerpa. UncieHHbIE METO/bI
peleHusl ypaBHEHMi: MeToJ mepedopa, METOJ IMOJOBUHHOIO JENeHHS.
[TpuOnmxk€HHOE BHIYMCIICHUE JUIMH KPUBBIX. Boruncnenue miomanen ¢puryp c
MIOMOUIbIO YUCJIEHHBIX METO/I0B (METOJ MPSMOYTIOJIbHUKOB, METO]I TPAIIELIU).
[Touck makcumyMma (MHUHMMYMa) (YHKIMHM OJHOM MEpPEeMEHHON MEeTOoA0M
MIOJIOBUHHOTO JIEJIEHUS
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OOpaboTka  CHMBOJBHBIX  JIaHHBIX. BcTpoeHHble  (QYHKLIHMH  s3bIKa
OpOTPaMMHUPOBAaHUS ISl  OOpaOOTKM CHMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHUMBOJIBHBIX CTPOK: MOJACYET KOJMYECTBA IMOSBIEHUI CHMBOJIA B
CTpOKe, pa30ueHHe CTPOKM Ha CJIoOBa IO MPOOETbHBIM CHMBOJIAM, IOHMCK
MOICTPOKH BHYTPH JAHHOW CTPOKH, 3aME€HA HAUJEHHOW IMOJCTPOKH Ha JAPYTYIO
cTpoky. ['eHepanusi Bcex CIOB B HEKOTOPOM aj(aBHTE, YIOBIETBOPSIOIIMX
3aJaHHBIM orpaHnyeHusM. [IpeoOpazoBaHue yucia B CUMBOJBHYIO CTPOKY U
00paTHO
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MaccuBel ¥ TIOCIEAOBATEIBHOCTH 4HcCed. BolumcieHne 0000MEHHBIX
XapaKTepUCTUK JJIEMEHTOB MaccHBa HJIM YHCIOBOM IOCJIEI0BATENbHOCTH
(CyMMBI, TPOW3BENCHUS, CpPEAHEro apu(pMETHYECKOro, MUHUMAIBHOTO U
MaKCHMaJbHOTO 3JIEMEHTOB, KOJIMYECTBA AJIEMEHTOB, YIOBJICTBOPSIOLINX
3aJIaHHOMY YCJIOBHIO). JIMHEWHBIM MOWCK 3aJaHHOTO 3HAYCHHUS B MAcCHUBE.
Anroput™Mbl paboOThl € 3JEMEHTAMH MacCuBa C OJAHOKPATHBIM IPOCMOTPOM
maccuBa. COpTUPOBKAa OJHOMEPHOTO MaccuBa. [IpocThie METOMIBI COPTUPOBKHU
(Meron my3bIpbKa, MeTOJA BbIOOpa, copTUpoBKa BcTaBKamu). CopTHpOBKa
cmusiaueM. beictpast coptupoBka maccuBa (anroputMm QuickSort). JIBonuHbIi
MOVCK B OTCOPTUPOBAHHOM MAaCCHBE

3.11

JIByMepHBIE MacCHBBI (MaTpULbl). AJTOPUTMBI OOPaOOTKH JBYMEPHBIX
MacCHUBOB: 3allOJIHEHUE [BYMEPHOI'O YHCIOBOI'O MAacCHUBa I10 3a/JaHHBIM
IIpaBUJIaM, TIOUCK 3JIEMEHTA B IBYMEPHOM MAaCCUBE, BBIUMCIEHHE MaKCUMyMa
(MHUHUMYMa) ¥ CyMMBI 3JIEMEHTOB JBYMEPHOTO MacCHUBa, I€PECTaHOBKA CTPOK
1 cTOJI0IOB ABYMEPHOI'O MacCHBa

3.12

CnoBapu  (accolMaTUBHBIE  MACCHUBBI, OTOOpa)KeHUs).  XAII-TaOJUIIBIL.
[Toctpoenne andaBUTHO-4ACTOTHOTO CIOBAPs JJIS 33JAHHOTO TEKCTA

3.13

Crexu. AHaIN3 NPaBUIBHOCTH CKOOOYHOIO BbIpa)KCHMs. Bbluncienue
apru(METHUECKOTO BBIPAXKEHUS, 3aIMCAaHHOTO B MMOCT(GHUKCHOH (opme.
Ouepenu. Mcnosnb30BaHue ouepenu Al BpEMEHHOIO XpPaHEHUs! TaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHne MUHMMaIbHOTO OCTOBHOIO JepeBa
B3BEILIEHHOT'0 CBA3HOI'O0 HEOPUEHTHPOBAHHOTO rpada. KomuuecTBo pa3zinuuHbIX
nyTeil MexJay BepUIMHAMU OPHUEHTHPOBAHHOIO AalMKJIMYEeCKoro rpada.
Anroputm JleMKkcTpbl

3.15

JepeBbs. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBOMUHBIE
(Ounapublie) aepeBbs. [locTpoenue aepeBa Juisl 3aJaHHOTO apUPMETUUECKOTO
BbIpa)keHUs. PeKypcuBHBIE alrOpUTMBI 00X0/1a epeBa. Mcrnonb3oBanue cTeka
U ouepean st 00xoza iepena

3.16

JnHamuyeckoe MporpaMMHUpPOBAHUE KaK METOJ PEILIEHUS 3a/1a4 C COXPAaHEHUEM
MPOMEKYTOUHBIX PE3YJIbTaTOB. 3aJadyH, pellaeMble C TOMOIIBI0 JUHAMH-
YEeCKOro MPOrpaMMHUPOBAHUS: BBHIYHUCICHHE PEKYPCUBHBIX (YHKIIMM, MOICYET
KOJINYECTBA BAPUAHTOB, 33/1a41 ONTUMHU3AINU

3.17

[TonsitTue 00 OOBEKTHO-OPUEHTUPOBAHHOM MporpaMMUpoBaHUU. OOBEKTHI U
kiacchel. CBoicTBa U MeTO/1bI 00BEKTOB. OOBEKTHO-OPHEHTUPOBAHHBIN aHAIU3.
Pa3zpaboTka nporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO MOJIXOAA.
Mukancynsauus, HaciaeJoBaHue, MoJIuMophu3m

WupopmaninoHHble TEXHOJIOTUN

4.1

Ananu3 naHHblX. OCHOBHBIE 3a7aud aHAM3a JAHHBIX: MPOTHO3UPOBAHUE,
KJlaccu(uKalus, KilacTepusalus, aHanu3 oTkJIoHeHui. [locrnenoBarenbHOCTh
pelleHus 3aa4 aHAIM3a JaHHBIX: cOOp TEPBUYHBIX JIAHHBIX, OYMCTKA U OLIEHKA
KayecTBa JIaHHBIX, BBIOOp M (WMJIM) IMOCTPOCHHE MOJIENH, IMpeoOpa3oBaHUE
JIAaHHBIX, BU3YyalIU3allusl JaHHBIX, UHTEpIIpeTanus pe3yiabTaTtoB. [IporpaMmmubie
cpenctBa u MHTEpHET-cepBUCHI 11 00paOOTKU W TPEJCTaBICHUS IaHHBIX.
Bonpimme ganapie. MammaHoe o0yueHue

4.2

AHanu3 JaHHBIX C MOMOUIBIO AJIEKTPOHHBIX Talnuil. BeruncieHue cymmsl,
CpeIHEro apu(MeTH4YecKoro, HauOOJbIIero (HaUMMEHBIIEro) 3HAYEHUs
nuana3oHa. Beluucnenve kodd@uiienTa Koppensiuuu JBYX PSAIOB JAHHBIX.




Koxa

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

[TocTpoenue crondyaThix, JTMHEHYATHIX M KPYTOoBBIX auarpamm. [loctpoenue
rpa¢pukoB Qynkuuit. Ilogbop nMHUM TpeHIa, pelIeHue 3anad  MpPOTHO-
3upoBaHus. Pemenne 3a1a4 ONTHMH3AIIH C TTOMOIIBIO 3JIEKTPOHHBIX TAOJIHIT

4.3

Juckperuzausi nOpu MaTeMaTHUYECKOM MOJIEIUPOBAHUU  HEMPEPBIBHBIX
nporeccoB. MopaenupoBaHue IBHXKEHUA. MoJenupoBaHUE OHOIOTHYECKUX
cucteM. MaTtemaTuueckue MoOJEIM B OKOHOMHKE. BpluucnutenbHbie
OKCHEPUMEHTHI ¢ MoaensiMu. OOpaboTKa pe3yinbTaToOB dKCIEpUMEHTa. MeTon
HaUMEHBIIUX KBaApaToB. OIEHKAa YHUCIOBBIX IapaMEeTPOB MOJAEIUPYEMBIX
00BEKTOB U TMpoleccoB. BoccraHoBieHHE 3aBUCHUMOCTEH IO pe3yibTataM
HKCIIEPUMEHTA

4.4

BepostHocTHBIE  Mozmenu.  Meronsl Monte-Kapno.  MMmuranuoHHoe
MojesnupoBaHre. CUCTEMbl MACCOBOTO 0OCTYKUBAHUS

4.5

Tabnmuunble (pensuuoHHBIC) 0a3bl JaHHBIX. Tabimuma — TpeicTaBICHHE
cBeaeHUI 00 OMHOTUIIHBIX 00bekTax. [lone, 3anuce. Kimrou Tabmaunpl. Padota ¢
roTOBOM 0a30i NMaHHBIX. 3amoyiHeHWe 0a3pl JaHHBIX. [loMCK, COpTHpOBKa U
bunbTpaus TaHHBIX. 3aMpochl Ha BEIOOPKY JaHHBIX. 3allPOCHI C MapaMeTPaMHU.
Breruncnsiemsle mons B 3ampocax.

MHuorotabnuunbie 6a3bl JaHHBIX. TUIBI CBA3eH Mexay TabnunaMu. BHemHui
kmod. LlemoctHOCTh Ga3el MaHHBIX. 3ampockl K MHOTOTaOIMYHBIM Oa3am
aHHBIX

4.6

TekcroBblii mponeccop. CpencTtBa MOUMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypUPOBAaHHBIE  TEKCTOBbIE  JOKYMEHThl.  CHOCKH,
ornasinenue. [lpaBuna  IUTHPOBAaHMS  HUCTOYHUKOB U odopmileHus
OuOIMOrpaPUIECKUX CCHIIIOK




YYEBHO-METOJANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOT'O TIPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI

* [TomsaxoB K.1O., Epemun E.A. Nudopmatuka. 10 k1. B 2-x 4. ba3oBsIii u yriryOneHHbBINH YPOBHHU. -
M.: BUHOM. Jlabopatopus 3nanuid, 2020

* [TonsixoB K.1O., Epemun E.A. Uudopmatuka. 11 k1. B 2-x 4. ba3oBblii 1 yriryOsieHHBIH YPOBEHb.-
M.: BUHOM. Jlabopatopus 3Hanui, 2020

METOIUYECKHUE MATEPHUAJIBI JI51 YUYUTEJIA

[onsxos K.1O., Epemun E.A. Mndopmartuka 10-11 knaccsl (6a30BbIi 1 yrimyOlIEHHBINA YPOBEHB).
MeTtomuueckoe nmocobue.- M.: [Ipocsemienue, 2023.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://kpolyakov.spb.ru/school/prog.htm



INPUJIO)KEHHUE
K PABOYEN IMPOIr'PAMME 110 HH®OPMATHUKE

10-11 KJACC (YIJIYBJIEHHBIA YPOBEHD)

INOACHUTEJIbBHASA 3AIINCKA

[Ipunoxenue k paboueir mporpamme mno mnpeamery «Mudopmaruka 10-11 kmacce»
(yrnyOneHHBIH ypOBEHb) MpeaHa3HaueHo i peanu3anuu npoekra «udposas mabopatopus
uHKeHepHoro TtBopuecTBa «TexHoJlab-51», co3manHoro Ha 6aze ['BOY COII NeS1
[Terporpaznckoro p-Ha CII0 anst yrimyOneHHOro H3ydeHHs IpeaIMeTa.

Oynknuonupoanue llenTpa wumxkeHepHoro TBopuecTBa «TexHoJlab-51» cBs3aHO C
paboTOoi KIaccoB TEXHOJIOTMYECKOIo MpoQuiisd, opraHu3alnueil npeanpoduabHON MOArOTOBKU
YUAIIKUXCS 110 UHXEHEPHBIM HAIIPaBJICHUSIM.

Axmyansnocms npoepammul

AKTYaJlbHOCTh MPOTPAMMBbI OIPEIENSIETCS 3alPOCOM YUYalIUXCS U POAUTENEH (3aKOHHBIX
mpelcTaBuTeNIell) Ha yriiyOJeHHoe oOpa3oBaHWe B 007acTH (U3HKO-MATEMATHUECKOTO U
WHXCHEPHO-TEXHUYECKOTO IHMKJIA, YTO MOXET OBITh IMOATBEPIKIECHO BBICOKUM CIIPOCOM Ha
TEXHOJIOTHYECKYI0 U MH)KEHEPHYIO JeATeIbHOCTh, KoTopas peanusyercs B I'bBOY COILI Ne 51
[Terporpaackoro paiiona CIIG.

CoBpeMeHHOE OOIIECTBO XapaKTEPHU3YeTCs CUIIbHBIM BIMSHHUEM Ha Hero [T-TexHosmorwuii,
KOTOpBIE€ MPOHUKIIM MPAKTHUECKHU BO Bce cpephbl YeTOBEUECKOH esATeNbHOCTH. OQHON U3 TaKUX
TEXHOJIOTUH SIBJISETCS BUPTYyaJbHAs PEalbHOCTh, KOTOpas MpPEACTaBiIsieT co0Oi CO3MaHHBIN C
MOMOIIbI0 TEXHUUYECKOTO U MPOrPaMMHOTO oOecriedeHHs] BUPTYaJIbHBIN MU, Mepeaaroiuics
YEJIOBEKY Uepe3 OcsA3aHue, CIyX, 3pEHUE, a TAK)KE B HEKOTOPBIX ClIyyasix 0OOHSHUE.

Heo6xo1uMocTh HCIIOIB30BAHUS TEXHOJIOTUH BUPTYaJIbHON pealbHOCTH MPOCIEKUBACTCS BO
MHOTUX  cepax IKH3HEIEATENBHOCTH  OOIIECTBA: UrpoBass MHAYCTpUs, OOydeHHue,
3/IpaBOOXPAaHEHHE, CTPOUTENILCTBO, MAPKETHHT, Typu3M H Jp. Ocoboe 3HaueHue mpuodperaer
oOydeHre ¢ TIOMOIIbIO TEXHOJIOTUH BUPTYAIbHON peaTbHOCTU MpodeccusM, Ilie IKCIUTyaTalus
peaJbHBIX YCTPOMCTB M MEXAaHHW3MOB CBs3aHa C IOBBIMIEHHBIM PUCKOM, JHOO € OONBLUIUMU
3aTpaTamH: MUJIOT caMoJIéTa, MAIMHUCT M0€3/]a, TUCIIETUep, XUPYpr U T.II.

Cpenu obyuaromuxcst VR-TeXHOJIOTHH CTaHOBSTCS BOCTPEOOBaHBI HE TOJIBKO B KOHTEKCTE X
MCIIOJIb30BaHUs, HO BbI3bIBAET HHTEPEC U pa3padoTKa cOOCTBEHHBIX VR-npuioxeHui.

YBenuunBaeTcs KOJIMYECTBO KOHKYPCHBIX MEPOIPHUITHHA PA3IMYHOIO YPOBHS, CBSI3aHHBIX C
CO3JJaHMEM U ITpUMEeHEeHHEM VR-poayKTOB pa3IMuHON HAaIIPaBICHHOCTH.

B cBs3M C aKTUBHBIM BHEIPEHUEM TEXHOJOTMH HCKYCCTBEHHOI'O HHTEUIEKTa B JKU3Hb
oOmiecTBa  IMOCTOSHHO  YBEJIMUYMBAETCS MOTPEOHOCTh B BBICOKOKBATH(PHUIIMPOBAHHBIX
cnenuanucrax. B psne mepenoBbIX OTEUECTBEHHBIX BY30B IPUCYTCTBYIOT CIIELUAIBHOCTH,
CBSA3aHHBIE C AHAJIU30M JaHHBIX, METOJAMH MAaIIMHHOIO OOYy4YEeHHs JUIs aHajlinu3a OOJBIINX
JTAHHBIX, MHCTPYMEHTAMU KOMIIBIOTEPHOTO 3pEeHUsI U 00pabOTKH €CTECTBEHHOTO S3bIKa, a TAKXKe
pa3paboOTKO cUCTEM TpHUHATHS permeHuil. OgHako, B OOJBIIMHCTBE CIy4aeB HE MPOUCXOUT
IpeBapUTEeIbHOW OPUEHTAIIMH IIKOJFHUKOB Ha BO3MOXHOCTh MPOJIOJDKEHUS y4eObl B JaHHOM
HampaBlieHUU. MHOrue aOuUTYypUEHTBl CTPEMSTCS IONAcTh Ha CHENHUaJIbHOCTH, CBS3aHHBIE C
UH(POPMALIMOHHBIMA TEXHOJIOTHSIMH, HE Tpearnoaras O BCeX BO3MOMKHOCTSAX 3TOH 0O0JIacTH.
Mexny Tem, Urpel ¢ podoraMu M OECHUIOTHUKAMU, KOHCTPYMPOBAHHE M M300pETaTEeNbCTBO
IOPUCYIIH TOAABISIONIEMY OOJIBIIMHCTBY COBpPEMEHHBIX JeTeil. Takum o0pazoM, MOSBHIIACH
BO3MOXXHOCTh M Ha3pesia He0OXOAMMOCTh B HENPEPhIBHOM 00pa3oBaHuU B chepe akTyanbHOU
POOOTOTEXHUKH, OCHOBAHHOM Ha TEXHOJOIMSIX UCKYCCTBEHHOTO MHTEIJIEKTA. 3ar0JIHUTh Mpo0es
MEXIy IETCKHUMH YBJICYEHUSIMH M CEPbE3HOM BY30BCKOM MOATOTOBKOHM IO3BOJISIET HW3y4YEHUE
JTAHHBIX TEMAaTHK B IIKOJE HAa OCHOBE CIEHHUAJIBHBIX 00pa30BaTENbHBIX POOOTOTEXHUUECKUX



KOMIIIEKCOB, TAKUX KaK OeCIHIOTHBII aBToMoOHb «AKAP» Ha 6a3e KOMITBIOTEPHOTO 3PEHHS.
becniunoTHele aBTOMOOWIM SIBISIOTCS YHUKaNbHOM Mozenbio. OHa TO3BONIAET H3y4yaTh
TEXHOJIOTUM HMCKYCCTBEHHOTO HMHTEIUICKTa HA MPAKTUKE W OTIAXKHUBATh MPOTPAMMHBIN KOJ Ha
peasibHOM 00OpyIOBaHUU. 3afauu o0pa3oBaTeNbHBIX OCCHHJIOTHBIX aBTOMOOWJIEH MOIHOCTHIO
COOTBETCTBYIOT BBI30BaM WHAYCTPUU BBICOKOABTOMATHU3MPOBAHHBIX TPAHCIOPTHBIX CpPelIcTB. B
paMKax Kypca ydaiuecs: paboTaroT ¢ MOOHIIBHBIM poOOTOM Ha aBTOMOOUJILHOM KOJIECHOM 0ase u
MOUOIYT TPOrpaMMBbI JIJIsl JETCKTUPOBAHUS, pPACIIO3HABAHWS W PEarupoBaHUS HA OOBEKTHI
TOPOJICKOM Cpelbl: JOPOKHBIE 3HAKH, CBETOGOpHI, MEHIexXon0B U Jp. Bpenenue naHHOU
IpOrpaMMbl B IIKOJIE HEU30€KHO WM3MEHHT KApTUHY BOCHPHATHS YyYaIIMMHUCS TEXHUYECKHX
JTUCIUIUINH, MEPEeBOJs UX U3 pa3psAlla YMO3PUTENbHBIX B paspsi npukiagabix. [Ipumenenue
yUaluMHCs Ha TPAKTHKE TCOPETHUYECKUX 3HAHUH, TOJTYyYEHHBIX Ha MareMmaruke, (pusuke u
uH(popMaTuKe, BeJeT K 0ojee ri1iy0OKOMY NOHUMAaHHUIO OCHOB, 3aKPEIIsSeT MOJyYeHHbIC HABbIKY,
dopmupys 00pa3oBaHUE B €r0 HAUITYUILIEM CMBICTIE.

Hosusna npoepammsi

B pamkax mporpaMMmbl Kypca H3ydeHUe TEXHOJIOTHI BUPTYaTbHOU peaTbHOCTH MPOUCXOIUT
HA OCHOBE pealu3ali MPOEKTHOTO TNOAXO0Ja K OOY4YeHHIO, MOCPEICTBOM BBIOJIHEHUS
oOyyaromuMucsi KeWcoBbIX 3agaHuil. Paspaborka VR-mpoekToB peanusyercss UHTYMTHBHO
NOHATHBIM HMHCTpyMeHTapueM Varwin Education. IIpouecc cozmanus VR-mpoekta B Varwin
Education coctout u3 IByX STamoB: KOHCTPYMPOBAHHS CIEHBI MpoekTa B «PemakTope cuen»
meTtoqoM ‘“drag and drop” ¢ HCmONb30BaHMEM TOTOBBIX JOKAIMKA U OOBEKTOB U3 OUOIHOTEKU U
OTIMCAHUS JIOTUKU B3aMMOJICHCTBHSI TAHHBIX O0BEKTOB B «PeIaKTope JIOTHKWY, IPEICTABICHHBIM
cpenoii Bu3yansHoro nporpammupoBanus Blockly. JloctymHocTs nHCTpyMEHTapus pa3padoTKu
VR-npunoxenuii no3BoJisieT BOBJIEKAaTh B OOy4YEHHE ydalUXcs Pa3sHOro BO3pacTa M YpOBHS
MOJTOTOBJICHHOCTH, YTO TMO3BOJIIET CO3/1aBaTh YCJIOBUS [JIs Pa3BUTUS HHQPOPMAIMOHHBIX,
WHKCHEPHBIX, TIPOCKTHBIX W KOMMYHHKATHBHBIX KOMIETCHIIMM Yy [IMPOKOTO Kpyra
oOy4aromuxcs.

[Iporpamma Kypca MOXET OBITh HCIIONB30BaHA Ui TOATOTOBKM OOydYalOHIMXCS K
npoUIBLHBIM KOHKYPCaM U COPEBHOBAHMSIM T10 TAaHHOMY HAIPaBIIEHUIO.

BapuaTuBHOCTE COJepKaHUsT MPOTPaMMbl  OOYCJIABIMBACTCS BO3MOXKHOCTBIO BBIOOpA
0o0y4JaromuMcsl TeMbl MPOEKTOB ISl BBIMOJHEHUS B paMKax MpPOTpaMMbl B 3aBUCHMOCTH OT
COOCTBEHHBIX MHTEPECOB W TmpeamoureHuid. [lpum peanw3aluu COBMECTHBIX IIPOCKTOB
oOyuJaroruecs: Toay4yaT ONbIT KOMaHAHON PaOOTHI.

Lenesasn ayoumopusa npoecpammur — odyuatromuecs 10 — 11 knmacco 'BOY COII Ne51,
U3YyYaImuX HHOOPMATHKY Ha YIIyOJICHHOM YPOBHE W WHTEPECYIOIIHECS COBPEMEHHBIMH
WH(OPMAIIMOHHBIMU TEXHOJIOTUSIMH M HalleJICHHBIE HA TIOTy4YeHUE COBPEMEHHOTO 00pa3oBaHus
B HHXKEHEPHOU cdepe.

B Tlpwiokennn moapoOHO yKa3aHO, NPH pealu3alui Kakoil Tembl ucronb3yercs L{udpoas
nabopaTtopusi uH)KeHepHoro TBopuectBa «Texnollab6-51» B HampaBnenuu «HpopmaTukay, a
TaKXKe KaKoe KOHKPETHO 000py10BaHie HEOOXOANMO YUHUTENIO HAa TOM HIIH HHOM YPOKE.

Hcnonp3zoBanue o0Opyq0oBaHWE Ha YpOKax BCEIENI0 COOTBETCTBYET TPeOOBaHUAM (eaepartbHOM
yueOHOI porpaMme 1o HHPOPMATHKE, A TAKKE JOMOIHSIET 3Ty IPOrpaMmy.



IHOYPOYHOE IIJNTAHUPOBAHHUE

10A KJIACC
Ne Koauuecr | 10a 1 rpynna 10a 2 rpynna
Tema ypoka Hcnoan3yemoe obopynoBanme

n/n BO 4aCOB miad | ¢akr | miaad | gakr
TpeboBaHus TeXHUKH O€30MAaCHOCTH M THTHEHBI U paboTe ¢

1 KOMITBIOTEPAMHU ¥ IPYTHMH KOMIIOHEHTaMH IH(POBOTO HurtepaktuHas nanens Edflat 1
OKpY’KEHHS

2 [TpuHIMNIE pabOTH KOMIBIOTEPOB U KOMITBIOTEPHBIX CHCTEM WntepakTuBHas manens Edflat 1
OOMeH JaHHBIMHU C TOMOIIBIO IUH. KOHTpOIIeps! BHEIIHUX

3 e p p WnTepaktuBnas nanens Edflat 1
YCTPOHCTB

4 ABTOMaTHYECKOE BBITIOJHEHNE MPOTPAMMBI IIPOIIECCOPOM [1K. MaTepaktuBHas nanens Edflat 1
OmnepatuBHasi, HOCTOSHHAS U IOJITOBPEMEHHAS IaMSTh.

5 p ’ A0 p . WnTepaktuBnas nanens Edflat 1
KonTposneps! BHenTHUX ycTpoicTs. [IpsiMoii 1ocTyn K maMsITu

6 CoBpeMeHHbIe KOMIIBIOTEPHBIE TEXHOJIIOTUU [1K. NnTepaktuBnas nanens Edflat 1
[IporpamMMHoe obecrieueHe KOMITBIOTEPOB, KOMITLIOTEPHBIX YHUBEPCATLHEIH 3D-CKAHC BBICOKOO PACLIMPCHHS

7 porp ! POB, p 3D-npuntep PICASO DESINGER XL.S2 Lludposoe 1
CHCTEM U MOOMJIBHBIX YCTPOUCTB

HU3MEpUTEIHLHOE 000PYyT0OBAaHUE

CucteMHoe nporpaMmHoe o0ecniedenue. OnepanroHHbIe

8 porp patl WntepaktuBHas manens Edflat 1
CHCTEMBI
Yrunutsl. lpaiiBepsl ycTpoiicTs. [lapamiensHoe

9 /p PblycIp p WntepaxktuBHas nanens Edflat 1
MpOrpaMMHUpPOBaHHUE

10 WHcTamsmws 1 AeMHCTaIIIAINS IPOTrPaMMHOTO 00eCTieYeHus WnuTepaktuBHas nanens Edflat 1
@aitnoBsle cucTeMsl. [IpHHIUTIBI pa3MeICHNs] 1 UMEHOBaHUS 3D-npunrep PICASO DESINGER XL.S2 Hudposoe

11 | ¢aiinos B gonroBpeMeHHO namstu. [1[aGnoHb! 1uist onucanus H3MepUTeNLHOE 000pyIoBaHue. Y HUBEPCATbHBIH 1
rpymnn ¢aiaos 3D-ckaHep BBICOKOTO PACHIMPEHUS

12 3akoHogarenbcTBO Poccuiickoit @enepanuu B obsactu [IK. 3D-npuntep PICASO DESINGER XL.S2 1
POrpaMMHOT0 00ecieueHHs U TAaHHBIX Ludposoe u3mepurensHoe 000pyA0BaHNE
[IpuHIKITEI TOCTPOEHNUS U allapaTHbIe KOMIOHEHTHI

13 DHII poetis P [IK. NnTepaktuBnas nanens Edflat 1
KOMITBIOTEPHBIX ceTeil. CeTeBbIe MPOTOKOIBI

14 | Cerp UnTEpHET I1K. NnTepaktuBHas nanens Edflat 1

15 | Pa3nenenue IP-ceTn Ha MOJCETH ¢ MOMOILBIO MACOK MOJACETEN [1K. NnTepaktuBnas nanens Edflat 1

16 | CereBoe aAMUHUCTPUPOBAHUE I1K. MaTepaktuBHas nanens Edflat 1
Buner nestensHoctn B cetn Muatepner. Cepsucs! MHTepHeTA.

17 AL AL P P p [IK. NnTepaktuBnas nanens Edflat 1
['ocymapcTBEHHBIE AIEKTPOHHBIE CEPBHCHI U YCIYTH

18 | Mudopmanmonnas 6€30macHOCTh WuTepaktuBnas nanens Edflat 1




BpemoHocHbIe porpaMMHOE 00ecTiedeHIEe B METOABI OOPHOBI C

TIK. 3D-npuntep PICASO DESINGER XL.S2

19
HUM LHudposoe m3mepurensHoe 000pyA0BaHNE
" " O0pazoBaTelbHbIN KOMIUIEKC (0eCITUIOTHBIC
20 | [IpakTudeckas paborta mo Teme "AHTHBHPYCHBIE IPOTPAMMBI
TPaHCIIOPTHBIC CUCTEMBI)
Opranun3zanyst TMYHOro apxusa nHpopmanuu. Pesepsaoe
21 P " P (bopman p [IK. NnTepaktuBnas nanens Edflat
KonupoBaHue. [laponbHad 3anura apxusa
22 | Hludposanue JaHHBIX [1K. NnTepaktusnas nanens Edflat
23 | Anropurm mudpoBanus RSA. Creranorpadus I1IK. MarepakruBHas nanens Edflat
KTHYecKas Ta 110 TEM nu¢poBaHre TaHHBIX
24 | Ilpa eckas padora no teme "lludposanue aa " IIK
Wndpopmanus, nanHsle U 3HaHUA. THQOpMaMOHHBIE TPOLIECCH
25 (opmaus, 1 popman pont [IK. UaTepaktuBHas nanens Edflat
B IPUPOJIC, TEXHUKE 1 O0IIECTBE
MIPEPBIBHBIC U AUCKPETHBIC BETUUYNHBI M CUTHAJIBL.
Henpe e CKPETHBIE BE CUTHA
Heo6xonumocTs auckpeTrn3aniuy HHPOpMauu
26 A JICKD ! (opmart, [IK. NnTepaktusnas nanens Edflat
MpeIHa3HAYCHHOM [T XpaHSHUS, TIepeIaun U 00pabOTKU B
IUPPOBBIX CUCTEMAX
JBonuHOE KOoAMpoBaHKUEe. PABHOMEpHBIE U HEPABHOMEPHBIE
27 | xomel. JlekoaupoBaHue COOOIIEHUH, 3aMCAHHBIX C TTIOMOIIBIO [IK. UaTepaktuBHas nanens Edflat
HEPAaBHOMEPHBIX KOJIOB
VYcenosue @ano. ITocTpoeHne 0AHO3HAYHO AEKOIUPYEMBIX
28 P $ JICKOZHMPY [IK. NnTepaktusnas nanens Edflat
KOJIOB ¢ IoMo1kio fepesa. I'pad An. A. Mapkosa
Ennanus n3Mepenus konndectsa nHpopmaunu. AndaBUTHBIA
29 FMFTHLL p popman ¢ IIK. NnTepaktuBnas nanens Edflat
MOJIX0J1 K OlLIEHKE KOJINYeCTBa HHPOPMAITUH
30 | CucteMbl CUMCIEHUS [1K. NnTepaktiBnas nanens Edflat
31 | IlepeBon ymcen U3 OAHOW CUCTEMBI CUHUCIEHUS B APYTYIO [1K. MaTepaktuBHas nanens Edflat
BOMYHAs, BOCBMEPUYHAs U IIECTHAALATEPUYHAS CUCTEMBI
32 A ’ P Aatep [IK. UaTepaktuBHas nanens Edflat
CUHCJICHHS, CBSA3b MEXJIy HUMHU
BOMYHAs, BOCBMEPHYHAS U IIECTHAAIATEPHYHAS CUCTEMBI
33 A ’ P AaTep [K. NuTepaktuBnas nanens Edflat
CUHMCJICHMS], CBSI3b MEXKLy HUMH
BOMYHAs, BOCBMEPUYHAs U IIECTHAALATEPUYHAS CUCTEMBI
34 A ’ P AuaTep [IK. NnTepaktuBnas nanens Edflat
CUHCJICHHS, CBSA3b MEXJYy HUMHU
35 ApudmMeTHyecKue onepalyuy B MO3UIIHOHHBIX CHCTEMaX Kommnextsl VR rapHUTYpBI BUPTYaJIbHOM
CUYUCIICHUS peansHocTH ¢ 11K nns BP
36 | TpouuHas ypaBHOBEIICHHAs] CUCTEMA CUUCIICHUS [1K. MaTepaktuBHas nanens Edflat
37 JIBom4uHO-/IeCATHYHAS CUCTEMA CUUCIICHUS IIK. MuTepaktuBHas nanens Edflat
38 KonnpoBanme TeKCTOB IIK. UnTepakruBHas nanens Edflat
N Kommnektsl VR rapHutypbl BUPTYyaabHOM
39 | PacTpoBoe KOaupOBaHUE N300paKEHUI PHUTYD pry

peansHocTH ¢ IIK nns BP




[Ipaxtrueckas padora mmo Teme "Jluckperu3arus rpadhuaecKoi

IIK. Kommiektsl VR rapautypsl BUPTYyaabHOM

40 nHpopmanuu" peansHoctH ¢ 11K nns BP
41 IIBetoBbIE MOnEnU. BextopHoe koaupoBanue. @opmaTsl [IK. Kommiexktsl VR rapHuUTYypsl BUpPTyaabHON
(aiinmos. TpéxmepHas rpaduka. OpakTambHas rpaduka peansHOCTH ¢ IIK ms BP
Konuposanwme 3Byka. Otierka nH)OPMaIMOHHOTO 00bEMA
42 | 3ByKOBBIX JJAHHBIX NPH 3aJaHHBIX YAaCTOTE AUCKPETU3ALUU U [IK. NnTepaktuBnas nanens Edflat
pa3psiAHOCTH KOAMPOBAHHUS
13 [IpakTiaeckas padora mo Teme "J{uckpeTu3arus 3ByKOBOM IIK. Kommiektsl VR rapautypsl BUPTYyaabHOU
nHpopMarn” peansHOCcTH ¢ IIK nnst BP
44 | OcHOBBI 2JIT€OPBI JTOTUKU [1K. NnTepaktiBnas nanens Edflat
45 | Jlornyeckue onepanu. TabaHIIbl NICTHHHOCTH TIK. KommiekTst VR rapHUTypEI BHPTyabHOH
peansHOCTH ¢ IIK nns BP
Jlornueckue BeIpaxeHus. JIornyeckue TOXIECTBA.
46 | loka3zaTenbCTBO JIOTHUECKHUX TOKIECTB C MOMOIIBIO TAOIHII [IK. NnTepaktusnas nanens Edflat
HWCTUHHOCTH
47 [IpaxTuueckas padora o teme «llocTpoerne n anamu3 TabIHII K
WCTHHHOCTH B TaOIMYHOM ITPOLIECCOPE»
48 Jlormueckue onepanuu v Orepainuu HajJi MHOXKECTBAMHU IK. MuTepakruBHas nanens Edflat
49 Jlormueckue onepanuu 1 orepaiuy HajJi MHOXKECTBAMHU IIK. UnTepaktuBHas nanens Edflat
50 3aKoHBI anreopsl JIOTHKH. OKBHUBaJICHTHBIE TPEOOPa30BaHUS TTK. Msrepaxrysias nanems Edflat
JIOTHYECKHUX BBIPAKCHUHI
51 | Jlornyeckue ypaBHEHHs U CUCTEMBl YpaBHEHUN [1K. NnTepaktiBnas nanens Edflat
Jlornueckue GyHKINHU. 3aBUCUMOCTD KOJTMYECTBA BO3MOKHBIX .
52 | nornveckux (GyHKUUH OT KoJm4yecTBa apryMeHToB. [lonHble KommiekTer VR rapHHTYpb! BUPTYaIbHOI
N peansuocTH ¢ [IK ns BP
CHCTEMBI JIOTHYECKUX (PYHKIIUH
Kanonnveckne GpopMbl JTIOTHUIECKUX BBIPAKEHUH.
53 CogepieHHBIE TU3BIOHKTHBHBIE 1 KOHBIOHKTHBHBIE TIK. MintepaxtupHas nanens Edflat
HOpMaJibHbIE (YOPMBI, AITOPUTMBI X TIOCTPOEHUSI 110 TabiuLe
HWCTUHHOCTH
54 | Jlorndeckue IeMeHTHI B COCTaBE KOMITBIOTEPA IK. NnTepaktiBHas nanens Edflat
. Kommektsl VR rapHUTYpbI BUPTYaJIbHOM
55 | Tpurrep. CymmaTop. MHOTOpa3psaHBIN CyMMaTOp peanbroctH ¢ TTK s BP
56 [TocTpoeHne cxeM Ha JOrHYeCKUX dJEMEHTAX. 3anuce TIK. Mntepaktussas nanems Edflat
JIOTHYECKOTO BBIPAKEHUS TI0 JIOTHYECKOM CXeMe
57 | MuKpocXeMBbl U TEXHOJIOTHS WX MPOU3BOJCTBA [K. NnTepaktiBHas nanens Edflat




Hpe,I[CTaBJ'ICHI/IC LEJIBIX YHUCEI B ITaMATU KOMIIBIOTEPA.

58 | OrpaHn4eHHOCTH JUaNa30Ha YHUCEN MIPU OTpaHUYEHUH [IK. NnTepaktuBnas nanens Edflat
KoJM4ecTBa pa3psnoB. [lepenoianenne pa3psgHON CETKU
be33HakoBbIe 1 3HAKOBBIE NaHHbIE. 3HAKOBBII OUT. J|BOMYHBIIHA
59 . A A [IK. NnTepaktiBnas nanens Edflat
JIOTIOJTHUTEJIbHBIN KOJ OTPUIIATEIIbHBIX YHCEI
[ToGutoBsle noruueckue onepauun. Jlornueckuit
60 . paui ’ IIK. MaTepaktuBHas nanens Edflat
apuMEeTHIECKUH U NUKINYECKUI CABUTH
[udposanue c NOMOLILIO TOOUTOBON OIIEPaLIUH
61 bp ! patl [IK. NnTepaktuBnas nanens Edflat
«uckmovatomee MMy
[IpencraBnenre u XpaHeHHE B TaMATH KOMITbIOTEpA
62 beat P p [IK. UaTepaktuBHas nanens Edflat
BELIECTBEHHBIX YHCET
Brinonnenue onepanyii ¢ BEIIECTBEHHBIMU YHUCIAMHA
63 parl Hl ’ [IK. MuTepaktuBHas nanens Edflat
HAKOIJICHHE OIIMOOK IPH BBIUUCICHHUIX
64 [IpakTuueckas padora o teme «M3yueHue mopaspsgHOro K
MAaIIMHHOTO MPEICTAaBICHHS [IEJIbIX U BEIIECTBEHHBIX YHCEI»
65 | AHanu3 anTOpUTMOB I1K. MaTepaktuBHas nanens Edflat
OrTalbl peleHus 3a1a4d Ha KoMIbloTepe. IHCTpyMeHTanpHbIe
66 P A p PyM [IK. UaTepaktuBHas nanens Edflat
CpeJCTBa: TPAHCIATOP, OTIATUUK, TPOOUITUPOBIINK
Cpena nporpammupoBanust. KoMOuasus 1 nHTepIpeTanus N
pea Tporp P ! pripeTall [TK. O6pazoBarenbHbIi KOMIUIEKC (OECTHIOTHEIC
67 | nporpamm. Bupryansusie mamunsl. HTErpupoBaHHas cpena
TPAHCIIOPTHBIE CUCTEMBI)
pa3paboTKu
[TK. O6pazoBarenbHbIi KOMILIEKC (OECTTHIOTHEIE
68 Meroapl OTIaAKU IPOrpaMM
TPaHCIIOPTHBIE CUCTEMBI)
I1K. O6pazoBarenbHblii KOMIUIEKC (OECIMIOTHBIE
69 | Tumsl nepeMeHHBIX B A3bIKE TPOrPaMMHUPOBAHHS
TPAHCIIOPTHBIE CHCTEMBI)
70 | O6paboTKa IebIX YHCel [1K. NnTepaktisHas nanens Edflat
71 | O6paboTka BellecTBEHHbBIX YHCEll IK. NnTepaktiBHas nanens Edflat
N N [TK. O6pazoBaTenbHbIi KOMIUIEKC (O€CTUIOTHBIE
72 CrydaliHBIE W TICEBIOCITYYaifHBIC YUCTa
TPaHCIIOPTHBIE CUCTEMBI)
73 | BerBnenus. Cio)xHbIe YCIOBUS IK. NnTepaktiBHas nanens Edflat
74 | Llukiiel ¢ ycoBueM IK. NnTepaktiBHas nanens Edflat
75 Hukie! mo nepemMeHHON. B3anMo3zaMeHsaeMOCTh pa3Iu4HbIX IIK. O6pazoBarenbHblii KOMIUIEKC (OECTHIOTHBIE
BUJIOB IMKJIOB TPaHCIIOPTHBIE CUCTEMBI)
[IK. O6pazoBaTenbHbIi KOMIUIEKC (O€CTUIOTHBIE
76 | O6paboTka HaTypaTbHBIX YHCEIl C HCIOIb30BAaHUEM IIHKIIOB

TPAHCIIOPTHBIE CHCTEMBI)




Haxosxmenne Bcex MpOCTHIX YKCeN B 3aJaHHOM JTHAIIa30He

[TK. O6pazoBarenbHblii KOMIUIEKC (OECTHIOTHBIE

77 | Ilpaxtudeckas pabota mo teme «Pernienue 3aqa4 MeTo10M

TPAHCIIOPTHBIE CHCTEMBI)

nepebopay
78 | NuBapuaHT 1ukia I1IK. MarepaktuHas nanens Edflat
79 | JlokymMeHTHpOBaHHE MPOrpPaMM I1IK. MarepaktuHas nanens Edflat
N [IK. 3D-mpuntep PICASO DESINGER XL.S2

80 | ObpaboTKa MaHHBIX, XpaHAITUXCS B (aiimax

Hudposoe m3mepurensHoe 000pyA0BaHKE

81 | PazOuenue 3amaun Ha MMoA3ada9H I1IK. MarepakruBHas nanens Edflat
Hcnonp3oBanue craHmapTHON OMOIMOTEKH SI3bIKA

82 | mporpammupoBanus. [loakmouenue 6nbmmuorek noanporpamm | I[IK. MatepaktuBHas nanens Edflat
CTOPOHHUX ITPOU3BOAUTEIIEH

83 | [lommporpammsl (Tipotieypsl U YHKIIAN) I1K. MaTepaktuBHas nanens Edflat

84 | Toamporpamubi (mpotetyps! 1 dyHKLH) IIK. 3D-mpuntep PICASO DESINGER XL.S2

ANpOTP POHEAYP YHKIL [udpoBoe n3mMepuTelIbHOE 000PYIOBaHUE

85 | IlpakTuyeckas padbota no teme "Pazpaborka noamporpamm” K
Pexypcus. PexypcuBHbie 00BeKTHI ((pakTansl). PexkypcuBHbIE TTK. 3D-nputrep PICASO DESINGER XL.S2

86 | mpouenypsl u GyHKIMH. Vicnonp30BaHue cTeKa s

[udpoBoe u3meputTenbHOE 000PyA0BaHNE
OpTaHu3alii PEKYPCHBHBIX BHI30BOB
" « | K. 3D-mpunTep PICASO DESINGER XL.S2
87 | IIpakTrueckas padora o Teme "PexypcrBHBIE TIOAIIPOTPAMMEL
udposoe u3mMepurenbsHoe 000py0BaHNE
88 | MoaynpHBIA IPUHIUI IOCTPOCHUS ITPOrpaMM K. 3D-npurrep PICASO DESINGER XL.52
y PHHI P porp udpoBoe u3mepuTebHOE 000PyA0BaHNE

89 | YnciaeHHbIE METOIEI IIK. UnTepaktuBHas nanens Edflat

90 [IpakTnueckas padora o Teme «HuciaeHHoe peLieHue IIK. 3D-npuntep PICASO DESINGER XL.S2
YpaBHEHHN udposoe u3mMepuTensHoe 000pyA0BaHNE

[K. 3D-mpuntep PICASO DESINGER XL.S2

91 | Ucnonp3oBaHre TUCKPETU3ALMHI B BEIUNCIUTEIBHBIX 3a1a4ax

[udposoe m3mepurenbpHOE 000PYI0BAHNE

9 [IpakTnueckas padora o Teme «lIpndamKEHHOE BEIYUCTICHNE K
JUIMH KPUBBIX U IJIOUIae Guryp»

93 [IpakTnueckas padora mo teme «llonck Makcumyma [IK. 3D-mpuntep PICASO DESINGER XL.S2
(MuHEMYMa) QYHKITHID) [udposoe m3mepurenpHOE 000PYI0BAHNE
O6paboTka CUMBOJIEHBIX JaHHBIX. AJITOPUTMBI 00pabOTKH

94 | CUMBOJIBHBIX CTPOK: MOACYET KoauuecTBa nosiBinenuit cumona | [1K. MaTepaktuBnas nanens Edflat
B CTPOKE

95 ANTopuTMBI 00pa0OTKH CUMBOJIBHBIX cTpoK: pazouenue ctpoku | [1K. 3D-mpuntep PICASO DESINGER XL.S2

Ha CJIOBa I10 HpO6eJ’IBHLIM CHUMBOJIaM

udpoBoe uzmepurenbHOe 000pyA0BaHNE




AJTOpUTMBI 00pa0OTKN CUMBOJIBHBIX CTPOK: TTOMCK TIOJICTPOKH

96 | BHYTpH JAHHOU CTPOKH; 3aMEeHa HAMJIEHHOMN MOJCTPOKU Ha WuTepaktuBnas nanens Edflat
JPYTYIO CTPOKY
[IpakTuueckas padora no teme "OOpaboTKa CTPOK C .
P P N pabo p [IK. YauBepcanbublii 3D-ckaHep BBICOKOTO
97 | ucronb30BaHNEM (QYHKIWN CTAaHAAPTHOW OMOIMOTEKH S3bIKA ACLLITDEHIS
MporpaMMUpOBaHus" P P
98 | I'eneparus ciioB B 3aJaHHOM aaBuTe I1K. MuTepaktuBHas nanens Edflat
99 Maccussl u iocneaoBarensHocTH gncen. [Ipaktnueckas padora | I1IK. YauBepcansabiii 3D-ckaHep BRICOKOTO
1o Teme "3anojHeHue maccuBa' pacuIMpeHus
100 | OGoOIEHHBIC XapaKTEPUCTUKHA MACCHBA WurepaktuBHas nanens Edflat
JInHEeMHBIN NONCK 3aJaHHOI0 3HAUCHUS B MacCHUBE. .
" V. [IK. YauBepcanbublit 3D-ckaHep BBICOKOTO
101 | [IpakTudeckas padora mo Teme "JIMHEHHBIN OUCK 3aJAHHOTO
" pacIIipeHus
3HAYCHMsI B MACCUBE
102 [Ipaktrueckas padora o Teme "[loMcKk MUHUMAaIBLHOTO K
(MakcHUMaJIbHOT0) 3JIEMEHTa B YHCIIOBOM MaccuBe"
CoptupoBka ogHOMepHOro MaccuBa. [IpocTeie METOIBI .
pTip A P P " A [IK. YauBepcanbublit 3D-ckaHep BBICOKOTO
103 | coprupoBku. [IpakTrueckas pabora o Teme "lIpocTbie MeTOTBI
" PpaCIIHpEHUS
COPTHPOBKH MacCHBa
CoptupoBKka cinusiHuEM. bricTpast copTHpoBKa MaccHBa .
pTHP . P pTHP [IK. YuauBepcanbublii 3D-ckaHep BBICOKOTO
104 | (anroput™m QuickSort). [Ipaktuueckas padora no reme
" " paCmeeHI/Iﬁ
BricTpas copTupoBKa MaccuBa
105 JIBonuHbIi TIOMCK B oTcopTUpoBaHHOM Maccuge. [Ipaktnueckas | [1K. Yausepcanphsiit 3D-ckanep BBICOKOTO
pabota o teme "/IBonuHBIH TOMCK" pacuIpeHus
[IK. VauBepcanbHblil 3D-ckaHep BEICOKOTO
106 | JIBymepHBIe MacCUBBI (MATPHIIBI)
pacIIUpeHHs
[IK. YauBepcanbublit 3D-ckaHep BRICOKOTO
107 | Anroput™Mbl 00pabOTKH MaTPHII P p
pacCIIHpEHHUS
108 | Pemrenne 3amau aHanu3a JaHHBIX WuTepaktuBHas nanens Edflat
109 | CpencTBa TEKCTOBOTO IpOIlECCopa IK. MuTepaktuBHas nanens Edflat
110 | KommprotepHas BEpCTKA TEKCTa ITIK
111 [IpakTnueckas padora o Teme "B&pcTka TOKYMEHTOB C K
MaTeMaTHYecKUMHU Gopmynamu’”
112 | UHCTpyMEHTHI pelieH3UpOBaHHs [1K. NnTepaktuBnas nanens Edflat
13 [IpakTnueckas padora mo Teme "MHOTOCTpaHUYHbIE K

JIOKYMEHTHI"




Ob6naunslie cepBuchl. KomnektuBHas pabora ¢ JOKyMEHTaMHU.

114 | IIpaktuueckas padora no teme "KosektuBHas paboTa ¢ K 1
JIOKyMeHTamMu'"
115 | Ananus nanssix. bonpnive nanHble IK 1
116 | MammaHOE 00y4eHne I1K. MaTepaktuBHas nanens Edflat 1
[TK. O6pazoBarenbHblii KOMIUIEKC (OECTHIOTHBIE
117 | AHanu3 JaHHBIX C TIOMOIIBIO AIIEKTPOHHBIX TaOJIHIT 1
TPaHCIIOPTHBIE CUCTEMBI)
118 [IpaxTrueckas padora 1Mo TeMe "AHann3 JaHHBIX ¢ TTOMOIIBIO ITIK. O6pa3oBaTeabHBIN KOMITIEKC (OSCIMIIOTHBIC 1
AIEKTPOHHBIX Ta0OwI" TPAHCIIOPTHBIE CUCTEMBI)
[Moctpoenue rpadukos pynkuuii. [IpakTudeckas padbora o
119 | Teme "HarnsaHoe mpencraBieHue pe3yabTaToOB K 1
CTaTUCTUYECKOM 00paOOTKU NaHHBIX B BUJE JUATPAMM
CPeICTBaMH PeIaKTOpa IEKTPOHHBIX Ta0mI"
120 Jlunnu tpenna. lpaktuueckas padora no teme "I[lonoop nuHuM K 1
TpeHa, NporHo3upoBaHue"
[Ton6op mapametpa. [IpakTudeckas paboTa mo Teme
121 | "UucneHHoe pelieHNe ypaBHEHUH C MMOMOIIBIO ToAdopa IIK 1
napamerpa"
Ontumu3anys Kak HOMCK HAWTYUIIIEero pelleHus B 3a1aHHbIX
122 | ycrmoBusx. [lpaktuyeckas pabota mo Teme "Pemenne 3amaq [IK 1
ONTHUMU3AIUH C TOMOIIBIO 3JICKTPOHHBIX TAOIUIT"
123 | Pe3epBHOE Bpems IIK. UnTepaktuBHas nanens Edflat 1
124 | Pe3zepBHOE Bpems [1K. MaTepaktuBHas nanens Edflat 1
125 | PesepBHOE Bpems I1K. MaTepaktuBHas nanens Edflat 1
126 | PesepBHOE Bpems I1K. MaTepaktuBHas nanens Edflat 1
127 | PesepBHOE Bpems ITK 1
128 | Pe3epBHOE BpeMms ITK 1
129 | Pe3epBHOE Bpemst IIK 1
130 | Pe3zepBHOE Bpemst IIK 1
131 | PesepBHOE BpeMs IIK 1
132 | Pe3epBHOE BpeMms ITK 1
133 | Pe3epBHOE Bpems ITK 1
134 | Pe3zepBHOE Bpemst IIK 1
135 | Pe3zepBHOE Bpemst IIK 1
136 | PesepBHOE Bpems ITK 1




IHOYPOYHOE IIJNTAHUPOBAHHUE

11A KJIACC
Ne Tema ypoxa OGopynosanne Konu4yectBo 11 a 1 rpynna 11 a 2 rpynna
n/n 4acoB IJIaH pakr
TpeboBaHUs TEXHUKH O€30MaCHOCTH U TUTHEHBI
| | mpH paboTe ¢ KOMIBIOTEPaMH U APYTHMHU Vinrepaxtisnas naners Edflat 1
KOMITOHEHTaMH U(POBOTo OKPYKEHHS.
KonmaecTBo nabopmarim
2 | AITOpUTMBI CXKaTHs TaHHBIX WnTepaktuBHas nanens Edflat 1
3 | Amroputm Xaddmana I1K. MaTepaktuBHas manens Edflat 1
4 [IpakTudeckas pabora mo teme "CrxaTrie JaHHBIX C K 1
MOMOIIIBIO anropur™a Xaddmana"
5 | Anroputm LZW WnrtepaktuBHas nanens Edflat 1
ANTOPUTMBI CKAaTHA JAHHBIX C MTOTEPSMHU. 1
6 | Ilpakruyeckas pabota o teme "Cxkatue qanaeix ¢ | [IK
norepsimu (anroputmsl JPEG, MP3)"
7 CKOpOCTh IIEpeIavum TAHHBIX WurepaktuBHas nanens Edflat 1
8 | IlomexoycToWYMBBIE KOJbI WntepakruBHas nanens Edflat 1
9 [IpakTryeckas paboTa o Teme K 1
"IlomexoycToitunBble KOJbI"
Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX 1
10 B3AUMOJICHCTBHE. CHCTEMHELR a(bq)gKT' I1K. NnTepaktuBHas nanens Edflat
VYnpasieHnue kak HHPOPMAITMOHHEIH MTpoIiecc.
Ob6patHas cBs3b
11 | Monenu u MOEIUpOBaHUE WuTepaktuBHas nanens Edflat 1
12 | I'padnr I1K. UnTepaktuBHas nanesns Edflat 1
13 | Penrenue 3aja4 ¢ noMonipio rpados WnrepakrusHas nanens Edflat 1
14 | JlepeBbst WnrepakrusHas nanens Edflat 1
15 | OcHOBBI TEOPHH UTP I1K. MuTepaktuBHas nanensr Edflat 1
[paktrnyeckas padota mo Teme "Iownck 1
16 | BBIMTPBILIHON CTPATETUU B UIPE C TIOTHOMN IK
uHpopmarueir”
O6pa3oBaTeIbHBINA KOMITJIEKC 1
17 | CpeacTBa HCKyCCTBEHHOTO UHTEJUIEKTA

(OecnMyIOTHBIE TPAHCIIOPTHBIE CUCTEMBI)




[Ipaktnueckas padota o Teme "Cpenctsa

O0pa3oBaTeNbHBIN KOMILICKC

18
MCKYCCTBEHHOTO MHTEIIEKTa" (6becIOTHBIE TPAHCIIOPTHBIE CUCTEMBI)
dopmanuzarus MOHATHS allropuTMa. ManiuHa N
O0pa3zoBaTeNbHBIN KOMIUIEKC
19 | TeropuHTa KaKk YHUBEpCAIbHAS MOJIENb
N N (OecruIIOTHBIE TPAHCTIOPTHBIE CUCTEMBI )
BblunciieHuid. Tezuc Yépua—Twropunra
20 [Ipaktrnueckas padota o teme "CocraBieHue O0pa3zoBaTeNbHBIN KOMIUIEKC
MIPOCTOH MPOTPaMMEI JIJIsT MaITiHb! ThropuHTa" (6becIIOTHBIE TPAHCIIOPTHBIE CUCTEMBI)
O0pa3oBaTebHbIN KOMIUIEKC
21 | Mammuna Ilocta p
(OecrmIIOTHBIE TPAHCTIOPTHBIE CUCTEMBI)
O06pa3oBaTeNbHBIN KOMIUIEKC
22 | HopManbHsbie anropudmsl Mapkosa p
(ObecmMIOTHBIE TPAHCTIOPTHBIE CUCTEMBI)
ANTopUTMUYECKH HEpa3pelnMble 3a1aui. 3aa4a
23 | octanoBa. HeBO3MOKHOCTh aBTOMATHYECKOU WnTepaktuBHas nanens Edflat
OTJaJIKU IPOrpamMM
24 | Cno>XHOCTh BBIUHCICHUMN WurepaktuBHas nanens Edflat
25 [Torck mpoCTBIX YMCEN B 3aJaHHOM JIMANa30HE C Kommnektsr VR rapHUTYpEI BUPTYaTBHOM
MTOMOIIBIO alITOPUTMA «pemeTo JpartocheHar peansHOcTH ¢ IIK n1s1 BP
26 [Ipaktrnueckas padota o teme "[lonck mpocTrix O06pa3oBaTebHBINA KOMIUIEKC
YKceN B 33JaHHOM Jinana3oHe” (OecnMyIOTHBIE TPAHCIIOPTHBIE CUCTEMBI)
MHoropaspsiiHble LeTIble Yicia, 3a1a4y JUIMHHON
27 Paspi H > AN A WnrtepaktuBHas nanens Edflat
apuPMEeTUKH
8 [IpakTryeckas padota o teme "Peannzarus O06pa3oBaTesbHBINA KOMIUIEKC
BBIUMCIIEHUH C MHOTOPa3psSAHBIMHU YnciIaMu' (becTMIOTHBIE TPAHCIIOPTHBIE CUCTEMBI)
CroBapu (accormaTUBHBIC MACCHUBBI,
otobOpaxenust). Xam-rabnuiel. [loctpoenue
29 p ) ! p IIK. NnTepakTuBHas nmanens Edflat
a11(haBUTHO-4aCTOTHOTO CJIOBAPS IS 331aHHOTO
TEKcTa
[paktrndeckas padota no Teme "[loctpoeHne .
O0pa3zoBaTeNbHBIN KOMIUIEKC
30 | an¢aBUTHO-4aCTOTHOT'O CIOBaps AJIS 3aJaHHOTO
" (OecruIIOTHBIE TPAHCTIOPTHBIE CUCTEMBI )
TEKCTa
AHanu3 TeKcTa Ha €CTECTBEHHOM SI3BIKE.
31 | Beiagenenue mociieI0BaTeILHOCTEH IO MabIoHY. IK. UuTepaktuBHas nanens Edflat
Perynsipuble BepaxkeHusl. YacTOTHBIN aHAJIN3
3 [IpakTnueckas padora no Teme "AHanu3 Tekcta Ha | KommexTsl VR rapHuTypbl BUPpTYaIIbHON
€CTECTBEHHOM SI3bIKe" peansHocTH ¢ IIK s BP
Crekn. AHaM3 MPAaBHIBHOCTH CKOOOYHOTO
33 p WnrtepaxtuBHas nanens Edflat

BBIPA’XCHHUA




Brruncnenne apuMeTHIecKoro BEIPaKEeHHS,

Kommnektsl VR rapHUTYpbI BUPTYyaabHOU

34 o
3aMMCaHHOTO B MOCT(MUKCHOM popme peansHocTHU ¢ [1K n1s BP
[IpakTtnueckas padota o Teme "Brruucnenue .
O6pa3oBaTebHBIN KOMITIIEKC
35 | apudmMeTHIeCKOT0 BEIpaKCHHMSI, 3aIIFICAHHOTO B
HocThHKCHOM hopme” (OecmMIOTHBIE TPAHCIIOPTHBIE CUCTEMBI)
Ouepenu. Mcnionp3oBanue ouepenu s
36 el pe A [IK. NuaTepaktuBHas nadenb Edflat
BPEMEHHOT'0 XPAHEHUs JaHHBIX
37 IIpaktrueckas padota Mo Teme "Hcmonp3oBanue O6pa3oBaTeTbHBIN KOMITIIEKC
ouepenn" (OecnMIIOTHBIE TPAHCTIOPTHBIE CUCTEMBI)
HepeBbs. Peanuzanus nepeBa ¢ NOMOUIBIO
3g | CCBUIOMHBIX CTPYKTYP. JiBonuHble (OMHAPHBIE) Wnrepaxtupnas nanems Edflat
nepesss. [loctpoenne nepesa U1st 3aJaHHOTO p
apru(METHYECKOTO BBIPAKEHHS
[TpakTrueckas padora no teme "Mcnonp3oBanue KoMIUIekThl VR FaDHIIVOLL BUDTVAILHOMN
39 | mepeBbEB JUIS BHIYUCICHUS apu(PMETHIECKIX PHATYD pTy
——— peanbHoctu ¢ 11K nns BP
PexypcuBHbIe anropuTMel 00xo1a epesa.
40 | Hcmonp3oBaHue cTEKa M oUepean s 00xoaa WnrtepakruBHas nanens Edflat
Jepesa
PexypcuBHbIe anropuTMel 00xoa Jiepesa. .
P p Aa A1ep Kommuiekts! VR rapHuTypbl BUPTYyanbHOM
41 | HMcnosnp30BaHuE CTEKA U OYEPEI ISl 00X01a
jepesa peansHoctH ¢ IIK n1s BP
Anropurmser Ha rpadax. [Toctpoenne
42 | MUHUMaJILHOTO OCTOBHOT'O ICPEBA B3BELLIEHHOIO I1K. MaTepaktuBHas nanens Edflat
CBSI3HOT'O HEOPUEHTHPOBAHHOTO rpada
43 | O6xox rpada B riyouny. O6xox rpada B mupuny | MHTepakTuBHas nanens Edflat
A4 KonnyecTBo pasnuuHbIX MyTeH MEXIY BEepLIMHAMHU TTK. MirepaxrusHas nanens Edflat
OPUEHTUPOBAHHOTO AlIMKJINYECKOro rpada '
45 | Asropumv JeitkcTpsr Kommnextsl VR rapHATYpBI BUPTYyalbHOU
' peansHOCTH C [IK m1s1 BP
[IpakTnueckas padota no Teme "Breruncnenue .
o Kommnextsl VR rapHATYpBI BUPTYyalbHOU
46 | AMUHBI KpaTYalIero myTH MEXI1y BEPIIMHAMU canprocti ¢ TTK s BP
rpada (anroput™m JlerkcTpsl)"” p
N Kommiexktsl VR rapHutypsl BUPTYalbHOM
47 | Anroputm @mnoiima—Y opmrania PHUTYD pTy

peansHocTH ¢ [IK ns BP




3amaun, penraeMbie ¢ MTOMOIIBI0 THHAMUYECKOTO

48 | mporpaMMHUpPOBAHUS: BEIYHCIICHHE PEKYPCUBHBIX WntepaktuBHas nanens Edflat
dyHKIHI
IIpakTryaeckast pabora 1Mo Teme "Breramcienne .
49 eKYPCHBHBIX (hYHKIIHI © TOMOILIBIO KommnexTs! VR rapHuTypsl BUpTYaIbHON
pery y " peansHocTu ¢ [1K ns BP
JUHAMUYECKOTO MPOTrPaMMHUPOBaHUS
3anayu, peraeMble ¢ MOMOIIBIO TUHAMHYECKOT O .
A, p HIbIO A KommnexTs! VR rapHuTypBl BUPTYaIIbHON
50 | mporpaMMHUpPOBaHHUS: MMOACYET KOTUICCTBA
peansHocTu ¢ [1K n1s BP
BapHUaHTOB
[IpakTrueckas padora no teme "lloacuér .
Kommnektsl VR rapHUTYpbl BUPTYyalbHOU
51 | KoaMuYecTBa BApUAHTOB C TIOMOIIBIO
" peansHocTH ¢ I1K m1s BP
JMHAMHYECKOT0 IPOrpaMMHUPOBAHUS
59 3ajauu, pemaeMsple ¢ MOMOLIBIO TUHAMUYECKOTO O0pazoBaTeNbHBIN KOMIUIEKC
NPOrpaMMHUPOBAHUS: 3a]1a41 ONTHMHU3AINH (ObecmMIOTHBIE TPAHCIIOPTHBIE CUCTEMBI)
[MonsTHE 0 MapaaurMax MPOrpaMMHUPOBAHUSI.
53 bas porp P WnrtepaktusHas nanens Edflat
00630p SA3bIKOB IPOrPaMMHUPOBAHUS
54 [TonsiTre 06 00BEKTHO-OPUEHTHPOBAHHOM O0pazoBaTeNbHBIN KOMIUIEKC
IPOrpaMMHUPOBAHUHI (OecnMyIOTHBIE TPAHCIIOPTHBIE CUCTEMBI)
55 | OOBexTsI U Kimacchl. CBOHCTBa M MeTOTbI 00beKTOB | MHTepakTHBHAs naHens Edflat
56 | OOBEKTHO-OPUEHTUPOBAHHBIN aHAJIN3 WuTepaktuBHas nanens Edflat
57 [paktrnyeckast padbota mo Teme "Vcrnonb3oBanue O0pa3zoBaTeNbHBIN KOMIUIEKC
TOTOBBIX KJIACCOB B MporpaMme” (becTMIOTHBIE TPAHCIIOPTHBIE CUCTEMBI)
53 PaspaboTtka nporpamMmm Ha OCHOBE 0OBEKTHO- O0pa3zoBaTeNbHBIN KOMIUIEKC
OpPHEHTHUPOBAHHOIO OAX0a (OecnMyIOTHBIE TPAHCIIOPTHBIE CUCTEMBI)
[pakTnueckas padora "Pazpaborka npocroit O0pa3zoBaTeNbHBIN KOMIUIEKC
59
IPOrpaMMBbl C HCIOIb30BaHUEM KJ1accoB' (OecnmyIOTHBIE TPAHCIIOPTHBIE CUCTEMBI)
Wnkancymnsauus. [Ipaktuaeckas padota o reme .
" O0pa3oBaTeNbHBIN KOMILIEKC
60 | "Pa3paboTka Ki1acca, NCIOIB3YIOIIETO
" (OecmMyIOTHBIE TPAHCIIOPTHBIE CUCTEMBI)
MHKAICYJISIHIO
61 | Hacnenosanue. [loaumopduzm WnrtepaktuBHas naHens Edflat
62 [IpakTtnueckas padora no Teme "Pazpaborka Kommuiekts! VR rapHutypsl BUpTyanbHOR
HUepapxuu KJIaccoB" peansHOCTH ¢ [IK m1s1 BP
63 Cpenpl ObICTpOl Pa3pabOTKU MPOTpamMM. O0pa3oBaTeNbHBIN KOMIUIEKC
[IpoekxTrpoBanue nHTEpdElica MoIbL30BaATEINS (OecnuIIOTHBIE TPAHCTIOPTHBIE CUCTEMBI)
64 | IlpoektupoBanue nHTepdeiica Nonap3oBaTeNs WnrepakrusHas nanens Edflat
Hcnonb30BaHue TOTOBBIX YIIPABIISIEMBIX JJIEMEHTOB
65 yip WntepaxtuBHas nanens Edflat

JUTsI TOCTPOSHUs HHTEepdeiica




IIpaktruaeckas padota mmo Teme "PaspaboTka

O6pa3oBaTeIbHBIN KOMITIIEKC

66 N
IpOrpaMMBl ¢ rpaduaecKkuM nHTepdericom” (OecmMIOTHBIE TPAHCIIOPTHBIE CUCTEMBI)
O6pa3oBaTeIbHBIN KOMITIIEKC
67 | UzydeHne BTOPOTO S3bIKa IPOTPAMMHUPOBAHHS
(OecnMIOTHBIE TPAHCIIOPTHBIE CUCTEMBI)
O0pa3zoBaTeNbHBIN KOMIUIEKC
68 | U3ydeHne BTOPOTO S3bIKa IPOTPAMMHUPOBAHHS
(OecmMyIOTHBIE TPAHCIIOPTHBIE CUCTEMBI)
OTarsl KOMIBIOTEPHO-MAaTEMATHYECKOTO
69 p WntepaktuBHas nanens Edflat
MOJICJTHPOBAHHS
Juckpernsanus npu MaTeMaTHYeCKOM
70 | MoxenupOBaHUM HETPEPHIBHBIX MPOIIECCOB. WNurepakruBHas nanens Edflat
MonenupoBaH#e JBUKESHUS
71 [IpakTudeckas padora o Teme "MojennpoBaHue O0pazoBaTeNbHBIN KOMIUIEKC
JIBHKEeHHS" (ObecmMIOTHBIE TPAHCIIOPTHBIE CUCTEMBI)
MopenupoBanre OMOTOTHYECKUX CUCTEM. N
" O0pa3oBaTeNIbHBIN KOMILICKC
72 | Ilpaktudeckas paboTta o Teme "MoenupoBanne
" (GecmMIOTHBIE TPAHCIIOPTHBIE CUCTEMBI)
OMOJIOTMUECKUX CUCTEM
MaremaTuyeckue MOAETH B SKOHOMUKE.
73 A WnTepaktuBHas nanens Edflat
BrruricnuTensHble SKCIEPUMEHTHI C MOJICIISIMHU
BepositHocTHBIE MOAenu. [IpakTiueckas pabora o N
" O0pa3oBaTeNIbHbIN KOMILICKC
74 | Teme "MIMUTAIIMIOHHOE MOJIETUPOBAHUE C TIOMOIIHIO
" (OecruIIOTHBIE TPAHCIIOPTHBIE CUCTEMBI )
Metoaa Monte-Kapio
KommsroTeprOoe MoziennupoBaHUE CUCTEM
75 p AACIHP WnrepaktusHas nanens Edflat
yHpaBJIeHHS
76 | O6paboTKa pe3yIbTaTOB AKCIIEPUMEHTA WurepaktuBHas nanens Edflat
77 | Tabnuunble (peNAUOHHBIC) 0a3bl JAHHBIX WurepaktuBHas nanens Edflat
[Mowuck, copTupoBKa u GUIBTPAIHS JAHHBIX.
78 | 3ampocsl Ha BRIOOPKY JaHHBIX. 3alPOCHI C WurepakrtuBHas nanens Edflat
napameTpaMu. Beruuciisemble mosis B 3anpocax
79 [IpakTndeckas padora o Teme "Pabota ¢ rotoBoit K
0a30ii maHHbIX"
MHuororabnuuHble 0a3bl TaHHBIX. TUMBI CBA3CH
80 | mexny tabimiamu. BaemrHwmii kimou. LenoctHocts | MHTEpakTuBHAs manens Edflat
0a3nl JaHHBIX
31 [pakTrndeckas padora o Teme "Pa3zpaborka K
MHOI'OTa0JIMYHON 0a3bl JaHHBIX"
82 | 3anpockl K MHOrOTaOJIIMYHBIM 0a3aM JIAHHBIX WnrepaktuBHas nanens Edflat




IIpaktrueckas padota 1mo Teme "3amnpocsl K

&3 N " IK
MHOTOTa0NNYHOM 0a3e JaHHBIX
84 | S3bik ynpasnenus nanubiMu SQL WurepaktuBHas nanens Edflat
35 [IpakTrueckas padota o Teme "YnpasieHue K
JIAHHBIMH C TIOMOIIBIO s1361Ka SQL"
36 Hepensmmonnsie 6361 JaHHBIX. DKCIICPTHBIC Vintepaxtunas nanens Edflat
CHCTEMBI
87 | VaTepHeT-nmpuIiIoKEeHUs WurepaktuBHas nanens Edflat
IloHsiTHE O CepBEPHON U KIMEHTCKOM YacTsX caiTa.
88 | TexHOMmOTHS KKITMEHT — CepBEP», e€ mocronHcTBa | MHTepakTuBHas manens Edflat
Y HEJIOCTAaTKU
89 | OcHoBsl s13p1ka HTML WnrtepaktuBHas nanens Edflat
90 [Mpaktudeckas pabora o Teme "Co3nanue O0pa3zoBaTeNbHBIN KOMIUIEKC
TEKCTOBOM BeO-CTpaHuIb!" (ObecmMIOTHBIE TPAHCTIOPTHBIE CUCTEMBI)
91 | OcHoBsl s13p1ka HTML WurepaktuBHas nanens Edflat
92 | OcHoBsl s13p1ka HTML WurepaktuBHas nanens Edflat
[IpakTudeckas padora o teme "Coznanue BeO- OBpasoBaTebHbIii KoMILIeKe
93 | cTpaHMIIbl, BKIOYAIOLIEH MYJIbTUMEIUNHBIC (6CCTIIOTHBIE TPAHCIOPTHBIE CHCTEMEL)
00BEKTHI (PUCYHKH, 3BYKOBBIE JJaHHbIE, BUJIE0)"
94 | OcHOBHBI KackaHBIX Ta0bmul ctuieit (CSS) WnrepakrusHas nanens Edflat
95 [IpakTnueckas padora no Teme "OdopmieHne O0pa3zoBaTeNbHBIN KOMIUIEKC
CTPaHMILIBI C IIOMOMIBIO KACKaJAHBIX Tabau cTuiaei” | (6ecHmIoTHBIE TPAHCHOPTHBIE CHCTEMBI)
. O06pa3oBaTesbHBINA KOMIUIEKC
96 | Cuenapmm na sspike JavaScript (becmMIOTHBIE TPAHCTIOPTHBIE CHCTEMBI)
. O0pa3oBaTeNIbHbIN KOMILICKC
97 | Cuenapun Ha a3pike JavaScript (becTMIOTHBIE TPAHCIIOPTHBIE CUCTEMBI)
98 | ®opmbl Ha BeO-CTpaHHUIIE WnrepaktuBHas nanens Edflat
99 [Ipaktrnueckas padora no Teme "Ob6paboTka K
JaHHbIX Gopm”
100 Pa3merienue BeO-caliTOB. Y CiIyra XOCTHHTA. K
3arpy3ka (aiiaoB Ha calT
Kanpuposanue. Mcnpasnenue nepcrneKTHBEI. OBpasoBaTebHbIii KoMIIEKC
101} Puerorpamma. Koppexius yposHei, Koppekiui (OecruiIOTHBIE TPAHCTIOPTHBIE CUCTEMBI )
nBera. OOecIBEUMBaHNE IIBETHBIX N300paKeHUI
BBoa n300pakeHnii ¢ NCIOIF30BAHUEM PA3IMIHBIX
102 | uudpoBeix ycTpoicTB. IlpakTrueckas padoTa mo IK

teme "OO6paboTka nnudpossix potorpaduii”




Peryms. PaboTa ¢ o0mactssmu. @UiIbTphL.

O0pa3oBaTeNbHBIN KOMILICKC

103 | [IpakTuueckas padora mo teme "PeTy1b
HpoBIX doTorpadHii” (OecruIIOTHBIE TPAHCIIOPTHBIE CUCTEMBI )
MHorocoifHbIe H300paXkeHus. TEKCTOBBIEC CIIOM. K N
04 . oMIIIEKTEl VR rapHUTYpHI BUPTyaabHOU
1 Macka cnosi. Kanansl. CoxpaHeHre BBIACICHHON
o6nacTH peanbHoctH ¢ 11K nns BP
105 IIpakTudeckas pabora mo teme "MHOTrOCIOWHBIC Kommnextsl VR rapHUTYpEI BUPTYaIbHOM
n300pakeHus " peansHOCTH ¢ IIK m1s BP
[ToaroroBka wiTrOCTpaIuii st BEO-CaiiTOB. O6Da30BATEILHBL KOMILIEKE
106 | [IpakTuueckas pabora 1o teme "AHUMHUPOBAHHBIC p
H306paKeHHs" (OecruIIOTHBIE TPAHCIIOPTHBIE CUCTEMBI )
107 Bexropnas rpaduka. Bekropuzanus pacTpoBbIX K
n300pakeHn i
108 [Mpaktudeckas pabora no reme "BekropHas Kommuiekts! VR rapHuTypsl BUpTyanbHOMN
rpaduxa” peanpHoctH ¢ 1K nns BP
109 IIpuHUUITBI TOCTPOCHUS U PENAKTUPOBAHUS Kommnektsl VR rapHUTYpbl BUPTYaIbHOU
TPEXMEPHBIX MOJeNeH peansHocTH ¢ IIK n1s1 BP
110 [IpakTudeckas padora o teme "Co3znanue Kommektst VR rapHUTYpPEHI BUPTYaTBHOM
MIPOCTHIX TPEXMEPHBIX Moaeei" peansHOCcTH ¢ [IK m1s1 BP
111 | Cerounble Moaenu. MaTtepuaJibl WnrepaktupHas nanens Edflat
112 [Ipaktnueckas padora no Teme "CeTo4HbIe Kommuiekts! VR rapHutypsl BUpTyanbHOR
moxenn" peansHOCTH ¢ [1K m1s1 BP
Kommmextst VR rapHUTYpPEI BUPTYaTBHOM
113 | MonenupoBaHue HCTOUHHUKOB OCBelleHus. Kamepsl PHHTYD pTy
peansHocTH ¢ IIK n1st BP
114 | IlpakTnueckas pabora o teme "Pengepunr" IIK
YHuBepcanbHblid 3D-ckaHep BBICOKOTO
ACIINPEHUS
115 | AgnutuBHble TexHONOruu (3D-npuHTEPHI P
M (3D-npunTepr) 3D-npuntep PICASO DESINGER XL.S2
Llndposoe n3MepuTesbHOE 000PYI0BaHNE
YuuBepcanbHblit 3D-ckaHep BEICOKOTO
116 TloHsiTE O BUPTYaJIbHOW PEaIbHOCTU U pacmmpeHus

,Z[OHOJ'IHCHHOﬁ pPCaIbHOCTHU

3D-npuntep PICASO DESINGER XL.S2
Llndposoe n3MepurTelbHOE 000PYI0BaHNE

117

PeszepBHOE Bpems

YuuBepcanbHblil 3D-ckaHep BEICOKOTO
pacimmvpenus

3D-npuntep PICASO DESINGER XL.S2
[Hudposoe m3mMepuTenbHOE 000PYAOBAHIE




118

PesepBHOE Bpems

Yausepcanbhbiii 3D-ckaHep BHICOKOTO
paciMpeHus

3D-npuntep PICASO DESINGER XL.S2
Hudposoe m3mMepuTenbHOE 000PYAOBAHNE

119

PesepBHOE Bpems

Yuusepcanbhbiii 3D-ckaHep BHICOKOTO
paciMpeHus

3D-npuntep PICASO DESINGER XL.S2
udposoe m3mMepuTensHOE 000PYAOBAHHE

120

PeszepBHOE BpeMs

Yausepcanbhbiii 3D-ckaHep BHICOKOTO
pacIIupeHust

3D-npuntep PICASO DESINGER XL.S2
[{ndpoBoe m3mepuTenbHOE 000pyAOBaHHE

121

PeszepBHOE BpeMs

VYuuBepcanbhblii 3D-ckaHep BBICOKOTO
pacUIMpEeHHUs]

3D-npuntep PICASO DESINGER XL.S2
Llndposoe nu3MepurTebHOE 000PyI0BaHNE

122

PesepBHOE Bpems

VYuusepcanbhblii 3D-ckaHep BBICOKOTO
pacimpeHus

3D-npuntep PICASO DESINGER XL.S2
I{udpoBoe u3mepuTelibHOE 000PY0BAHUE

123

PesepBHOE Bpems

YuuBepcanbHblil 3D-ckaHep BEICOKOTO
pacupeHus

3D-npuntep PICASO DESINGER XL.S2
I{udpoBoe u3mepuTelibHOE 000PY0BAHUE

124

PesepBHOE Bpems

YuuBepcanbHblil 3D-ckaHep BEICOKOTO
pacipeHus

3D-npuntep PICASO DESINGER XL.S2
[udposoe m3mepuTensHOE 000PYAOBAHIE

125

PeszepBHOE Bpems

YuuBepcanbHblil 3D-ckaHep BEICOKOTO
pacimpenus

3D-npuntep PICASO DESINGER XL.S2
[udposoe m3mepuTenbHOE 000PYAOBAHIE

126

PesepBHOE Bpems

YHuBepcanbHblii 3D-ckaHep BBICOKOTO
pacupeHus

3D-npuntep PICASO DESINGER XL.S2
[udposoe m3mepuTenbHOE 000PYAOBAHHE




127

PesepBHOE Bpems

Yausepcanbhbiii 3D-ckaHep BHICOKOTO
paciMpeHus

3D-npuntep PICASO DESINGER XL.S2
Hudposoe m3mMepuTenbHOE 000PYAOBAHNE

128

PesepBHOE Bpems

Yuusepcanbhbiii 3D-ckaHep BHICOKOTO
paciMpeHus

3D-npuntep PICASO DESINGER XL..S2
udposoe m3mMepuTenbHOE 000PYAOBAHHE

129

PeszepBHOE BpeMs

YHuBepcanbHblil 3D-ckaHep BHICOKOTO
pacIIupeHust

3D-npuntep PICASO DESINGER XL.S2
[{ndpoBoe m3mepuTenbHOE 000pyAOBaHHE

130

PeszepBHOE BpeMs

VYuuBepcanbhblii 3D-ckaHep BBICOKOTO
pacUIMpEeHHUs]

3D-npuntep PICASO DESINGER XL.S2
Llndposoe nu3MepurTebHOE 000PYI0BaHNE

131

PesepBHOE Bpems

O0pazoBaTeNbHBIN KOMILIEKC
(becTMIOTHBIE TPAHCTIOPTHBIE CUCTEMBI)

132

PesepBHOE Bpems

O0pa3oBaTeNIbHBIN KOMILICKC
(becTMIIOTHBIE TPAHCIIOPTHBIE CHCTEMBI)

133

PesepBHOE Bpems

O06pa3oBaTesbHBIN KOMIUIEKC
(OecnMIIOTHBIE TPAHCIIOPTHBIE CUCTEMBI)

134

PesepBHOe Bpems

Kommuiekts! VR rapHuTypbl BUPTYanbHOMN
peansHOCTH ¢ [IK m1s1 BP

135

PesepBHOE Bpems

Kommnektsl VR rapHUTYpbl BUPTYaIbHOM
peansHOcTH ¢ IIK n1s1 BP

136

PesepBHOE Bpems

Kommuiekts! VR rapHuTypbl BUPTYanbHOM
peanbHoctu ¢ [1IK pyis BP




