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IHOACHUTEJIbBHAS 3AIINCKA

[MporpamMma o mHpOpMaTHKe (YyriayONEHHBI ypOBEHB) Ha YPOBHE CPEIHETrO OO0IIero oOpa3oBaHHS
pa3paboTaHa Ha OCHOBE TpeOOBaHHMH K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTENbHON MPOTpPaMMBI
cpennero ooOmero oOpaszoBaHus, mpenacraBieHHbIX B PI'OC COO, a Ttakxke QenepaabHO paboueit
MIPOrpaMMbl BOCITUTAHUSI.

[Tporpamma no napopMaTrke Ja€T MpeACTaBICHHE O MENAX, 00IIei cTpaTeruu 00yueHus, BOCITUTAHUS
U pa3BUTHS OOydYarOImUXCsl cpencTtBaMu ydeOHoro mpeamera «MHpopmartuka» Ha yriayOJEHHOM YpOBHE,
yCTaHABIIMBAaeT 0053aTelbHOE MPEIMETHOE COJEp’KaHUE, IMPelyCMaTpUBaeT €ro CTPYKTYpPUPOBAHHE I10
paszzenaM U TeMaM Kypca, OolpeesisieT pacipeieleHue ero o kiaccam (rogam u3ydeHus), 1aét npuMepHoe
pacmpeseneHue y4eOHBIX YacOB IO TEMAaTHYECKHM pas3fieliaM Kypca W PEKOMEHIYyeMYIo (IPUMEpPHYIO)
MOCIIEOBATEIHHOCTh MX HM3YUYCHUS C yUETOM MEXKIPEAMETHBIX U BHYTPHUIIPEJAMETHBIX CBSI3CU, JIOTUKH
y4eOHOT0 Mporiecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaronuxcsl.

[IporpaMmma 1o wuHpOpMaATHKE OIpeneseT KOJIMYECTBEHHbIE M KaueCTBEHHBbIC XapaKTEPUCTUKH
y4e0HOT0 MaTepuaa s KaXI0TO To/1a U3YUYCHHS, B TOM YHCIIC ISl COJIEPIKATEIIBHOTO HAIIOTHEHUS PA3HOTO
BHJAa KOHTPOJS (MPOMEKYTOYHOW aTTECTAllMH OOYYAIOIIMXCS, BCEPOCCUUCKHX MPOBEPOUYHBIX paldoT,
rocy/IapCTBEHHON UTOrOBOM artectauu). [Iporpamma no nadopmMaTuke SBISETCS OCHOBOM JJIsSi COCTABICHUS
aBTOPCKUX Y4eOHBIX IPOrpaMM M Y4eOHUKOB, IOYPOUYHOT'O TUIAHUPOBAHUS KypCca YUUTEIEM.

WNupopmaruka B cpeHeM o011eM 00pa30BaHUHN OTPAXKAET:

CYITHOCTh MH(POPMATHKH KaK HAYYHOW IHUCHUIUIMHBI, W3YYarolleldl 3aKOHOMEPHOCTH MPOTCKAHHS W
BO3MO>XHOCTH aBTOMAaTH3aIlUH HHPOPMAIIHOHHBIX MPOIIECCOB B PA3IUYHBIX CHCTEMAX;

OCHOBHBIE 00JIaCTH MpUMEHEHUs WHGOPMATHKH, TpPEkAe BCero HH(PpOpPMALMOHHBIE TEXHOJOTHH,
yIpaBlieHUE U COIMATBHYIO cepy;

MEXTUCIUTUTHHAPHBIA XapakTep HHGpOpMATHKHN 1 WH(HOPMAITMOHHOHN eI TeILHOCTH.

Kypc unbopmatuku ans ypoBHsI cpenHero obmiero oOpa3oBaHHs SBISETCS 3aBEPLIAIOLINM STaroM
HENpPEpPhIBHOM  MOATOTOBKM  OOydYamomuxcss B oOnactd  MHPOPMATHKH U HHPOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHH, OMHUPASTCS HA COJEp)KaHhuEe Kypca MH(DOPMATUKH ypPOBHS OCHOBHOIO
obmiero 00pa3oBaHWS W OMNBIT TIOCTOSIHHOTO TPUMEHEHHS WH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH, TaéT TEOPETUIECKOE OCMBICIIEHUE, HHTEPIPETAINIO M 0000IIEHNE 3TOTO OIbITA.

PesynbTath yriyOon€HHOro ypoBHS u3ydeHus yueoHoro npeameta « THbopMaTuka» OpHeHTUPOBAHbI
Ha TMOJYYCHHE KOMIETCHTHOCTEH I TOCIeAyIoNe MpodecCHOHATBHOW ACSITeILHOCTH KaK B paMKax
JTAHHOM MPeMETHOM 001acTH, TaK U B CMEXHBIX C HeMl o0macTsax. OHU BKITIOYAIOT B ceOsl:

OBIIAJICHHE KIIFOUEBBIMH MOHATUSIMHI U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS JaHHAS MTPEeIMETHAs
o0nacTh, paclmo3HaBaHHWE COOTBETCTBYIONIMX WM TMPH3HAKOB U  B3aUMOCBSI3EH, CIOCOOHOCTH
J€MOHCTPUPOBATh Pa3IMUHbIC [MOAX0/IbI K U3YUEHHIO SIBJICHHM, XapaKTEePHbIX ISl U3y4aeMOon IpeIMeTHON
o0OnacTu;

YMEHHE PellaTh THUIIOBIE MPAKTUYECKUE U TEOPETUICCKHE 3a/1a4H, XapaKTePHbIE JJIsl UCTIOIb30BAHUS
METOJIOB 1 HHCTPYMEHTapus JaHHOW MpeIMETHON 001acTu;

HaJU4Ke TMPEACTABICHUN O JaHHOW MPEIMETHOW OOJACTH KakK IEJOCTHOW TEOpUH (COBOKYITHOCTH
TEOpHii), OCHOBHBIX CBS3SX CO CMEKHBIMH 00JIaCTSIMH 3HAHH.

B pamkax yrnyOnaéHHOTO ypoBHsS H3yueHUsT WH(GOPMATUKH OOECIeUMBAETCs IIeJICHANpaBICHHAS
MOJATOTOBKA OOYyYaloOmMXCSd K TMPOAODKCHHUI0O OOpa3oBaHMS B OpraHU3alUsaX MHpodecCHOHATBHOTO
00pa30BaHMsI 110 CIECIUATBLHOCTSAM, HEIIOCPEICTBEHHO CBSI3aHHBIM C IIU(PPOBBIMHA TEXHOJIOTHSIMH, TAKUM KaK
porpaMMHasl MHXKEHEpHsi, WHPOPMAITMOHHAs 0€30MacHOCTh, WH(OPMAIIMOHHBIC CUCTEMBl M TEXHOJIOTHH,
MOOUJIbHBIE CUCTEMBI M CETH, OOJIBIIINE TaHHBIC U MAIIMHHOE 00Y4YCeHHE, TPOMBIIUICHHBII HHTEPHET BelIeH,
HCKYCCTBEHHBI HHTEJUICKT, TEXHOJOTUU OeCIpOBOMHON CBsI3U, POOOTOTEXHHKA, KBAHTOBBIC TEXHOJIOTHU,
CUCTEMBI pacIpeieIEHHOTO peecTpa, TEXHOJIOTUH BUPTYaIbHON U IOMIOJTHEHHON peaabHOCTEH.

OcHoBHas 1eib u3yueHus yueonoro npeamera «HpopmaTikay Ha yriryOI€HHOM YpOBHE CPETHETO
oOmero oOpa3oBaHusi — oOecreueHrue JalbHEHIIEro pa3BUTHS HWH(GOPMAIIMOHHBIX KOMIIETEHITUN



oOyuJarolerocsi, ero TOTOBHOCTH K XU3HU B YCJIOBUSX pa3BHUBarollerocs MHGOPMAIMOHHOTO O0IlecTBa U
BO3pacCTaloIel KOHKYPEHIIUU Ha PhIHKE TpyAa. B cBs3u ¢ aTuM nzyuenue nndopmatuku B 10—11 xmaccax
JOJDKHO 00ECTICUHTh:

c(OPMHPOBAHHOCT,  MHUPOBO33PEHHUS, OCHOBAaHHOIO HA TIOHUMAaHUU pPONHM  HUH(POPMATHUKH,
MH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOIIIECTBE;

c(hOpMUPOBAHHOCTH OCHOB JIOTHYECKOTO U AITOPUTMHUYECKOTO MBIIUICHUS;

c(OPMHPOBAHHOCTh YMEHHI Pa3nu4aTh (PaKThl U OLIEHKH, CPAaBHUBATH OLIEHOYHBIE BHIBOJIBI, BUIETH HX
CBA3b C KPUTEPHUAMU OLICHUBAHUS U CBA3b KPUTEPHUEB C ONPEIACIEHHON CUCTEMOM LIEHHOCTEM, POBEPSTH HA
JIOCTOBEPHOCTH M 0000111aTh HH(OpMaITHio;

c(hOpMUPOBAHHOCTD MPEACTABICHHUH O BIUIHUNA HH(GOPMAIIMOHHBIX TEXHOJIOTHI Ha )KM3Hb Y€JIOBEKa B
o0IecTBe, TMOHUMAaHUE COIMAIBHOTO, YKOHOMUYECKOTO, MOJUTUYECKOTO, KYJIbTYpHOTO, IOPHUINYECKOTO,
MPUPOIAHOTO, SPrOHOMHUYECKOTO, METUIIMHCKOTO M (DU3MOJOTHUYECKOTO0 KOHTEKCTOB HH()OPMAIIMOHHBIX
TEXHOJIOTHIA;

NPUHITHE TPABOBBIX U OTUYECKUX AaCMEKTOB HMH(OPMAIMOHHBIX TEXHOJOTUH, OCO3HAHHE
OTBETCTBEHHOCTH JIIOJICH, BOBJIICYEHHBIX B CO3JaHWE M HCIIONB30BaHWE WH(GOPMAIIMOHHBIX CHCTEM,
pacnpocTpaHeHe HH)OPMALINH;

CO3/1aHHE YCJOBHUU MAJisSi Pa3BUTHUS HABHIKOB Y4E€OHOM, MPOEKTHOW, HAYYHO-HCCIEAOBATEIbCKOU U
TBOPUYECKOH J1eATEIbHOCTH, MOTUBAIIMHN O0YYAIOIINXCS K CAMOPA3BUTHUIO.

B conepxxanun yuebHoro npeamera « MHpopMaTuka» BBIIECISIIOTCS YEThIPE TEMAaTUUYECKUX Pa3jena.

Paznen «llmppoBass rpamMoTHOCTBY» MOCBAIIEH BOIpPOCaM YCTPOICTBA KOMIIBIOTEPOB U APYTUX
AJIEMEHTOB HU(PPOBOTO OKPY>KEHUS, BKIIOUAst KOMIIBIOTEPHBIE CETH, UCIIOIB30BAHUIO CPEJICTB OMEPAIIHOHHOM
CUCTeMBI, paboTe B ceTu VIHTEpHEeT U UCIIOIb30BAHUIO MHTEPHET-CEPBUCOB, HH(POPMAIIMOHHOI 0€30MacHOCTH.

Paznen «Teopermyeckue OCHOBbI MH(POPMATHKH» BKIIOYaeT B ceOS TMOHATHHHBIA ammapar
MH(OPMATUKH, BOMPOCHI KOJUPOBAaHUS HHPOpPMAIMH, U3MEpPEeHHUs] MH(POPMALMOHHOIO 00bEMa JaHHBIX,
OCHOBBI aJIre0phl IOTUKH U KOMIIBIOTEPHOTO MOJICTTUPOBAHHSL.

Pasnen «AJropurMbl M NPOrpaMMHPOBAHHE» HANpaBICH Ha pa3BUTHE aITOPUTMUYECKOTO
MBILIEHHS, Pa3padOTKy aJrOPUTMOB U OLEHKY HX CJIOXHOCTH, (POPMHpPOBAHHE HABBIKOB pealn3allu
IIPOrpaMM Ha sI3bIKax MPOrpaMMHUPOBAHNUS BHICOKOT'O YPOBHSI.

Paznen «MupopManmoHHble TEXHOJOTHW» TOCBSAMIEH BOMpPOCaM MPUMEHEHHUS WHGOPMAIMOHHBIX
TEXHOJIOT Ui, pEaIn30BaHHBIX B PUKJIAJAHBIX IPOrPAMMHBIX IPOAYKTAX U UHTEPHET-CEPBHUCAX, B TOM UUCIIE
B 33jla4ax aHaJM3a JaHHBIX, UCIIOJIb30BAHHIO 0a3 NaHHBIX U SJICKTPOHHBIX TAOJUIT ISl PEIICHHS TPUKIIATHBIX
3ajad.

B npuBenénnom nanee copepkaHuu ydyeOHoro mpeamera «MHpopmaTHka» KypcHBOM BbIIEIEHBI
JIOTIOJTHUTENbHBIE TEMbI, KOTOpble HE BXOAAT B 00s3aTENbHYIO MpOrpaMMmy OOyuYeHHs, HO MOTYT ObITb
MIPEJIOKEHBI 1JI U3YUEHUS OT/I€IbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYarOIIUMCH.

VYrnyOnéHHbIH ypOBEHb H3y4eHUS MHPOPMATHKU PEKOMEHAYETCS ISl TEXHOJIOTMYECKOTO MpOoQus,
OPHEHTUPOBAHHOTO HAa WH)KEHEPHYI0 W HMH(OPMAIMOHHYIO c(epbl NeATeNbHOCTH. YTIIyOJIEHHBIH YPOBEHb
u3y4eHust UHPOPMATUKH 00ECIIeYNBAET: MOArOTOBKY 00YYaOINXCs, OPUEHTHUPOBAHHBIX Ha CIIELUAIILHOCTH
B oOjactu MHGOPMALMOHHBIX TEXHOJOTHMI M WH)XEHEpPHbIE CHEIHaTbHOCTH, y4YacTHE B MPOEKTHON H
UCCIIEIOBATENIbCKOM  JI€ATEIbHOCTH,  CBSI3aHHOM € COBPEMEHHBIMHM  HAIlPaBJICHUAMU  OTPACIIH
MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTMH, MOJArOTOBKY K YYacTHIO B OJNUMIIMAZAaX W cjaaye
EnnHoro rocyjapcTBEHHOT0 9K3aMeHa 1o HH(OpMaTHKe.

[TocnenoBarenbHOCTh U3yUEHUS TEM B MpeesiaX OJHOI0 roia 00y4eHUs MOXKET ObITh U3MEHEHA 110
YCMOTPEHHIO YUHUTENS IIPU MOJATOTOBKE paboueil MporpaMMbl U IOYPOYHOT'O TUIAHUPOBAHUS

O011ee ynciI0 4acoB, PEKOMEHIOBAHHBIX JUISl U3ydeHus nHpopmaTuku — 272 yaca: B 10 kmacce — 136
yacoB (4 yaca B Hezieno), B 11 kitacce — 136 yacoB (4 yaca B HEZEIIO).

COILEPKAHUE OBYYEHUSA

10 KVIACC



udpoBasi rpaMoTHOCTH

TpeboBaHus TEXHUKM O€30MIaCHOCTH M TUTMEHBI NpU paboOTe C KOMIIBIOTEpAaMH U JIPYIMMH
KOMITOHEHTaMH IHU(POBOTO OKPY KEHUSI.

[Ipuntuner  paboOThl KOMIBIOTEPOB M KOMIBIOTEPHBIX cHcTeM. Apxutekrypa ¢oH Helimana.
ABTOMAaTHYECKOE BBIIOJHEHUE IPOrpaMMBbl IpoueccopoM. OnepaTuBHas, MOCTOSHHAs U JIOJTOBPEMEHHAas
namsTb. OOMeH TaHHBIMH € TIOMOIIBI0 IKH. KOHTposuiepsl BHEUTHUX yCTPOUCTB. [IpsMOii 1ocTy K MaMsITH.

OCHOBHbBIE TEHJAEHLMHU PA3BUTUS KOMIBIOTEPHbIX TexHojoruil. IlapamienbHble BBIYUCICHMUS.
MHuoromnpoueccopHbsie cucTeMbl. CyNnepKOMIBIOTEPHL. PacnpenenéHHple BBIYMCIUTEIBHBIE CHCTEMBI H
o0paboTka OOJBIIMX JaHHBIX. MoOOWIbHbIE LU(POBBIE YCTPOMCTBA M HUX pPOJb B KOMMYHMKALUAX.
BerpoenHble koMIIbloTEpBl. MUKpPOKOHTpOIIEpsl. POO0TH3MpOBaHHBIE IPOM3BOACTBA.

[Iporpammuoe oOecrieueHHEe KOMIBIOTEPOB W KOMIIBIOTEPHBIX CHCTEM. BHIBI TpOrpaMMHOTO
obOecrieueHnss ¥ WX Ha3zHayeHWe. OCOOEHHOCTH TPOrPaMMHOTO 0OeCIeueHUss MOOWIIBHBIX YCTPOMCTB.
[TapannensHoe mporpammupoBanue. CucTeMHOE MporpamMmHoe oOecrneyeHue. OneparoHHbIE CHCTEMBI.
Yrunutel. paiiBeps! ycTpoiicTB. MHCTAIIISAIMS U JEMHCTAUIALNS IPOrPaMMHOT0 O0ecTieueHusl.

@aiinoBeie cuctembl. [IpUHIUIBI pa3MmemieHus 1 UMEHOBaHUS (DAaiJIOB B JOJITOBPEMEHHOW MaMSATH.
[1a0Ga0HBI A7 ONUCAHUS TPYII (aitiIoB.

IIporpammHuoe oOecnieuenue. JIuneH3npoBaHue NporpaMMHOro ooecrnedeHus: 1 Lu(ppoBbIX PECYPCOB.
[IpompuerapHoe u cBoOOAHOE mporpaMMHoe oOecneueHue. Kommepueckoe M HEKOMMEpPYECKOE
HCIOJIb30BaHUE MPOrpaMMHOro odecredeHus U HUPpOBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABJINBAEMAas
3aKoHOAaTenbCTBOM Poccuiickoii @exepanuu 3a HENPaBOMEPHOE MCIOJNB30BAHME MPOTPaMMHOIO
obecriedeHus: 1 LU(POBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHMSI U amMapaTHble KOMIIOHEHTbl KOMIBIOTEPHBIX ceTel. CeTeBble MPOTOKOJbI.
Cetp Unrtepuer. Aapecanus B cetu Matepuet. [Iporokomst creka TCP/IP. Cuctema noMeHHBIX UMEH.

Pasnenenne IP-cetm Ha moacet ¢ nomomblo Macok mnoxaceredl. CeTeBoe aAMMHHUCTPUPOBAHHE.
[losyyeHne maHHBIX O CETEBBIX HACTpOWMKax KomnbioTepa. IIpoBepka Hamuuusi CBSI3U C y3JIOM CETH.
Onpenenenre MapupyTa JIBUKEHHUS AKETOB.

Buner nesrensHoctu B cetu WurepHer. CepBuckl MHTepHera. ['eoMHpOpMAIMOHHBIE CHCTEMBI.
I'eonokaliMOHHbIE CEPBUCHI PEATILHOIO BPEMEHH (HAIIpUMep, JOKaIUs MOOUIIbHBIX Tee(OHOB, ONpeIeIeHUE
3arpy’>KeHHOCTH aBTOMAarucTpasiei), HHTepHET-TOPTOBIIsA, OPOHUPOBaHUE OUIETOB U TOCTHHULL.

I'ocynapcTBeHHbIE 3JIEKTPOHHBIE CEPBUCHI U YCIyTrH. COlMalbHbIE CETH — OpraHU3alsl KOJJIEKTUBHOTO
B3auMoOJeicTBUsT U oOMeHa JaHHbIMU. (CeTeBOil ATHKET: NpaBHJa IMOBEACHHUA B KUOEPIPOCTPAHCTBE.
[Tpobaema noyIMHHOCTH NOTyuyeHHON nHpopMaru. OTKpbITbIE 00pa30BaTENIbHbIE PECYPCHI.

TexHOreHHble W SKOHOMHYECKHE YIpO3bl, CBSI3aHHbIE C MCIIOJIB30BAaHHMEM HWH(POPMALIMOHHO-
KOMMYHUKAITMOHHBIX TexHonorui. OOmue npobnembl 3amuThl HHGOpMAMM ©U  WHOOPMAIMOHHOM
6esomacHoctd. CpenctBa 3amMThl  UHGOPMAMM B KOMIIBIOTEpPAX, KOMIIBIOTEPHBIX CETSIX U
aBTOMAaTH3MPOBAHHBIX ~MH(POPMALMOHHBIX cucTeMax. IIpaBoBoe obecnieuenue HMHPOPMATUOHHON
6e30macHOCTH.

[IpenoTBpaieHre HECAaHKIIMOHMPOBAHHOIO JIOCTYIA K JIMYHOM KOH(HIEHIMANIbHON HH(OpManuu,
XpaHslleiicss Ha NEepCOHATIbHOM KOMIIBIOTEpPE, MOOMIIBHBIX YCTpOHCTBax. BpemonocHoe mnporpammuoe
obecriedeHrne U crnocoObl 00pbObI ¢ HUM. AHTHBHPYCHBIE Mporpammbl. OpraHu3anusi JTUYHOTO apXHUBa
uHpopmanuu. PesepBHoe konupoBanue. [laponbHast 3amura apxusa.

udpoBanue nanubix. CummeTpuyHble U HecuMMmeTpuuHble mudpsl. udpel mpocroil 3aMeHsI.
Mudp Leszapsa. Ludpp Buxenepa. Anroputm mudponanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

Wudopmanus, nanusie 1 3HaHus. HPOpMaLMOHHBIE IPOIIECCHl B IPUPOAE, TEXHUKE U OOIIECTBE.

HenpepbiBHBIE U AMCKPETHBIE BEIMYUHBI U CUTHANIBL. Heo6XxoaumMocThs ucKkpeTu3anuu nHpopmanuy,
MpeAHa3HAYCHHOM JIJIsl XpaHEHUs, Tiepeaadn U 00padOTKH B IIU(POBBIX CHCTEMAX.



JlBonvHOe KomupoBaHWE. PaBHOMEpHBIE M HEpaBHOMEpHBIC KOABL. JleKOAMpOBaHHME COOOIICHHIHA,
3alMCaHHBIX C TOMOLIBIO HEPABHOMEPHBIX KOJ0B. Y cioBue ®Pano. [locTpoeHne 0qHO3HAYHO JEKOAUPYEMBIX
KOJIOB C ITOMOIIIBIO AepeBa. EnuHuIp! n3mepenus konndecta HHpopmarn. AsdaBUTHBIN MOAX0]] K OI[CHKE
KOJIN4eCcTBa HH(POpMAIUH.

Cucrempl cuucienus. Pa3BépHyTas 3amuch IeNbIX M APOOHBIX 4YHMCET B MO3UIIMOHHOM CHUCTEME
cuncnenus. CBoWcTBa MO3UIIMOHHOM 3aMKiCH YKCia: KOJIMYECTBO P B 3aMKUCH, TPU3HAK ASTUMOCTH YUCiIa
Ha OCHOBAHHME CUCTEMBI CUMCIEHUS. AJITOPUTM IIEPEBOJIA LIEJIOr0 YnciIa u3 P-n4HOM CUCTEMBI CUMCIIEHHUS B
JECSITUUHYI0. AJITOPUTM IIEpeBOJa KOHEUHOU P-uuHOM 1po0u B AecATHYHYI0. AJTOpPUTM IEPEBOAA LIETIOT0
YHUCIIa U3 IECITHYHON CUCTEMBI cuncieHus B P-uunyro. [lepeBos koHeUHOM necaTuaHo# npodu B P-nunyio.
JIBouuHasi, BOCBMEpPUYHAs W LIECTHAALATEpPUYHAs] CHUCTEMbl CUMUCIEHHUSA, CBA3b MEXKIYy HHUMHU.
Apudmernueckre onepaiy B O3UINOHHBIX CUCTEMaX CYHCICHUs. TpondHas ypaBHOBEIIEHHAs CHUCTEMa
CUMCJICHHs. [[BONYHO-ECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanue tekctoB. KomupoBka ASCII. OpnobGaiitaeie komupoBku. Cranmaptr UNICODE.
Komuposka UTF-8. Onpeneneaue nHGOPMAIIMOHHOTO 00bEMa TEKCTOBBIX COOOIICHHUH.

KommpoBanue wu3o0Opaxkenuit. OneHka WHPOPMAIMOHHOTO 00BEMa TrpadUYecKuX ITaHHBIX IPH
3aJJaHHBIX pa3pellieHuu U TiIyOuHe KoaupoBaHus IBeTa. L[BeroBble Monenu. BekropHoe KoaupoBaHUE.
dopmartsl rpaduueckux (daiinoB. TpéxmepHas rpaduka. @pakranbpHas rpaduka.

Koauposanue 3Byka. Ouenka nHGOpManoHHOTO 00bEMa 3BYKOBBIX JIAHHBIX IPU 33JJaHHBIX YAaCTOTE
JUCKPETU3ALMH U Pa3psAIHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUS. Bricka3piBaTenbHbIe (GOpMbI (Ipeaukarbl). KBaHTOpHI
CYIIIECTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omnepanuu. TaOnumbl ucTUHHOCTU. Jlornyeckue BbIpakeHus. Jlormueckue TOXKIECTBa.
JI0Ka3aTebCTBO JOTMYECKIX TOX/IECTB C TIOMOIIBIO TAOIUI] HCTUHHOCTH. JIorn4yeckne orepanuy U ornepanuu
HaJl MHO’KECTBaMH.

3aKkoHBbI anreOpbl JTOTUKUA. DKBHUBAJICHTHBIE MpeoOpa3oBaHUS JTOTUYECKUX BhIpakeHWid. Jlornueckue
YPaBHEHUS U CUCTEMBI YPABHEHUH.

Jlornyeckue (GyHKIMU. 3aBUCHMOCTD KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX (DYHKIIHIA OT KOJIMYECTBA
apryMmeHToB. [loiHble cucTeMbl IOTHYECKUX (QYHKIUH.

Kanonunueckue popmbl torudeckux BoipakeHuil. COBEepIIICHHbBIE TU3bIOHKTUBHBIC U KOHBIOHKTUBHBIC
HOpMaJlbHbIE (POPMBI, AITOPUTMbI UX TOCTPOEHUS 110 TAOIUIe HCTUHHOCTH.

Jlornyeckue 371eMEHTHI B cOcTaBe KomIibioTepa. Tpurrep. Cymmatop. MHOropaspsiHblii CyMMarTop.
[TocTpoeHue cxeM Ha JIOTUYECKUX 3JEMEHTax 110 33JJaHHOMY JIOTHYECKOMY BBIPa)KEHHUIO. 3aliCh JOTHUYECKOTI0
BBIPAKECHMUS 110 JIOTUYECKON CXEME.

[IpeacraBnenue LenbIX YucCeNd B MaMITH KoMIbloTepa. OrpaHMYEHHOCTh JAMANa3oHa YHUCEN MpU
OrpaHUYECHUH KOJIMUECTBA pa3psanoB. [lepenonnenue paspsaHoi ceTku. be33HaKkoBbIe U 3HAKOBBIE TAHHBIE.
3HaKOBbIN OWUT. [[BOMYHBIN JOTIOTHUTEIHHBIA KOJT OTPULIATEILHBIX YUCE.

[ToGuToBbIe sOrMyeckue omnepauuu. Jlormueckuit, apudMeTHUECKU M IUKINYECKUNA CABHIH.
[udpoBanue ¢ momouibio MOOUTOBO oneparmu «uckiaovaroniee MJIN».

[IpencraBneHue BEIIECTBEHHBIX YMCEN B NAMSATH KOMIIBIOTEpA. 3HA4YaIas 4acTb U IMOPSIOK YHUCIHA.
Jlnamna3oH 3Ha4eHUH BelIECTBEHHBIX uucen. [IpoOiieMbl XpaHEHUS BEIECTBEHHBIX YHUCEIN, CBSI3aHHBIE C
OrpaHUYCHUEM KOJIMYECTBA DPA3psAoB. BuINONHEHHE Onepanuil ¢ BEIIECTBEHHBIMM YHUCIIAMH, HAKOIUICHUE
OLIMOOK MPH BHIYUCIICHUSX.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

OmnpeneneHve BO3MOXKHBIX — PE3yJbTaTOB  pabOThl  NPOCTEMIIMX  aNrOPUTMOB  YNpaBJICHUS
UCIIOJIHUTEIISIMU U BBIYUCIIUTENBHBIX aITOPUTMOB. ONpeieIeHue UCXOIHBIX JAHHBIX, IIPU KOTOPBIX aJIFOPUTM
MOJKET JaTh TpeOyeMbIi pe3yJbTarT.

Otanbl pemieHus: 3aj1ad Ha KoMmmbioTepe. VHCTpyMeHTallbHBIE CPEICTBA: TPAHCIATOP, OTJIAJUUK,
npodunupoBKK. KoMnumnsus 1 uaTepnpeTanus nporpaMm. BupTyanbHble MalIvHbL.



WuTerpupoBanHas cpena pazpaboTku. MeToabl oTiaku nporpaMm. Mcnoas30BaHuEe TPACCUPOBOUHBIX
tabmui. Otnanounbiii BeBoA. [lomaroBoe BeimosHeHe mporpaMmel. Todku octanoBa. [IpocMoTp 3HaueHU
IIEPEMEHHBIX.

S3p1k iporpammupoBanus (Python, Java, C++, C#). Tumbl TaHHBIX: IIEIOYUCIICHHBIE, BEIIECTBEHHBIE,
CUMBOJIbHBIE, jJorudyeckue. Bersinenns. Crnoxnsle ycnoBud. L{ukibel ¢ ycnoBuem. LMknbl o nepeMeHHOM.
B3aumo3amMeHsieMOCTh  pa3NW4HBIX BUAOB 1UKIOB. HMuBapumanT mwukia. CocTaBieHHe IUKIAa C
HCIIOJIb30BAaHUEM 3apaHEe ONPEACIEHHOTO HHBApUAHTA LIUKJIA.

JlokyMeHTupoBaHue nporpamm. Mcmnonp3oBanrne kommeHTapueB. [1oaroToBka onucaHus NporpaMmmsl
Y MHCTPYKIUH JIJISI TTOJIH30BATEIs.

AnroputMbel 00pabOTKH HATYpaJbHBIX YHUCEIN, 3aMHCAHHBIX B TMO3UIIMOHHBIX CHCTEMaX CUHMCICHUS:
pa3OueHue 3arnMcy Yucia Ha OTAeNbHbIe IU(PBI, HAX0XKIEHHE CYMMBI U TIPOU3BeIeHHs (P, HAXOXKICHNE
MaKCUMaTbHOU (MUHHUMAIBLHOW) U PHIL.

HaxoxneHue Bcex NpOCTBIX YHMCeNl B 3aJaHHOM auana3oHe. llpencraBieHue uucia B Buae Habopa
MPOCTBIX COMHOXKHUTENEH. ANTOPUTM OBICTPOTO BO3BEICHUS B CTETICHbD.

OO0paboTka TaHHBIX, XpaHAIuxcs B (ainax. TekcToBbie u qBondYHbIC (haiiisl. DaiioBble IepeMEHHBIC
(daitmossie ykazarenn). Urenne u3 daiina. 3anuch B (aii.

Pa30uenue 3agaun Ha noazaaauu. [lognporpammel (mpouenypsl u GpyHkuun). Pexypcus. PekypcuBHbie
00beKThl ((ppaktansl). PexypcuBubsie mpoueaypsl u ¢yHKIuu. Vcnonb3oBaHue cTeka Ui OpraHHU3alid
PEKYpPCUBHBIX BbI30BOB.

Hcnonp3oBanue CTaHIApTHOW OMOIMOTEKH s3bIKa NporpammupoBanus. [lonkmrodyenue OuOIMOTEK
MOJAMPOrPaMM CTOPOHHUX MPOU3BOAUTENEH. MOIYTbHBIN MPUHIIMUI TOCTPOCHUS TPOTPAMM.

UucnenHsle MeToAbl. TOUHOE W MPUONMKEHHOE pelieHHs 3aJauyd. UUCIEeHHbIE METOJbI PEIICHUS
ypaBHEHHIA: MeTox mepebopa, METOA TOJOBUHHOTO neneHus. [IpubnmkEéHHOE BBIYHMCICHHWE JUTMH KPUBBIX.
Boruncnenne miomaneit Guryp ¢ NOMOUIbIO YHCIEHHBIX METOJO0B (METOJl MpPSIMOYTOJIBHUKOB, METO]I
Tpaneuuii). [Touck Mmakcumyma (MUHUMYMa) GYHKIIUU OJHOU IEPEMEHHON METOI0M MOJIOBUHHOTO JICJICHHUS.

O0paboTKa CUMBOJIBHBIX JaHHBIX. BcTpoeHHbIe PyHKIMM s3bIKA MPOTrpaMMHUPOBAHUS I 00pabOTKH
CHUMBOJIbHBIX CTPOK. AJITOPUTMBI 0OpaOOTKH CUMBOJIBHBIX CTPOK: MOCUET KOJIMYECTBA MTOSIBJICHUIM CHMBOJIA
B CTPOKE, pa30reHne CTPOKHU Ha CJI0Ba MO NMPOoOeIbHBIM CUMBOJIAM, MIOMCK MOJICTPOKH BHYTPHU JAHHOM CTPOKH,
3aMeHa HaWJeHHOW MOACTPOKM Ha JPYTYI0 CTPOKy. ['eHepaiusi Bcex CIOB B HEKOTOpOM andaBuTe,
YJIOBJICTBOPSIIOIIUX 33JaHHBIM OorpaHndeHusM. [Ipeobpa3zoBaHue uncia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M TIOCJIEIOBATENBHOCTH YHCEN. BbruucieHne OO0OOIIEHHBIX XapaKTEPHCTUK 3JIEMEHTOB
MaccuBa WJIM YHCIOBOW IOCIIEAOBATEIBHOCTH (CYMMBI, HPOU3BEJIEHUS, CPEIHEro apu(pMeTHUYECKOro,
MUHUMAJIBHOTO M MaKCHMAaJbHOI'O 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOLIMX 3aJaHHOMY
ycnoBuIo). JIMHEHHBIN MONCK 3aIaHHOTO 3HAUEHUSI B MaCCHBE.

CoptupoBka 0JHOMEpHOro MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOJ Iy3bIpbKa, METOJ BEIOOpA,
copTupoBka BcTaBkamu). CopTHpoBKa ciusHueM. bwicTpas coptupoBka maccuBa (anroput™m QuickSort).
JIBOMYHBII [TIOMCK B OTCOPTUPOBAHHOM MAaCCHUBE.

JIByMepHBIE MAacCUBBI (MaTpUIbl). ANTOPUTMBI OOPaOOTKM JIBYMEPHBIX MAacCHUBOB: 3aIllOJHEHHE
JIBYMEPHOTO YHUCIIOBOTO MaccHBa IO 33/JaHHBIM IpaBUjIaM, IMOMCK 3JIEMEHTa B JIBYMEPHOM MacCHBE,
BBIUHCJICHHE MaKCUMyMa (MUHUMYyMa) U CYMMBI 3JIEMEHTOB JIByMEPHOTO MacCHBa, IIEPECTaHOBKA CTPOK U
CTOJIOIIOB ABYMEPHOT'O MAacCHBA.

HNudopmManuoHHbIEe TEXHOJIOTHHU

TexcToBblit porieccop. PenaktupoBanue u popmaruposanue. [Ipoepka opdorpapuu u rpaMMaTHKH.
CpencrtBa noricka 1 aBTO3aMeHbI B TEKCTOBOM Ipolieccope. Mcnonb3oBanue ctunneid. CTpyKTypUpOBaHHbBIE
TeKCTOBble JOKyMeHThl. CHocku, ornaBienue. KomekTuBHas pabora ¢ JOKyMeHTaMH. VHCTpyMEHTHI
peLIeH3UPOBaHUs B TEKCTOBBIX Ipoueccopax. O6mauynsie cepuchl. JlenoBas nepenucka. Pedepat. [IpaBuna
[UTUPOBAHUS UCTOYHHUKOB M opopmiieHus: onbauorpaduueckunx cchbuiok. OGopmiieHrE CIMCKa JTUTEPATYPHI.
3HAaKOMCTBO C  KOMIBIOTEPHOM  BEPCTKOM  TekcTa. TeXHUYECKHEe CpelacTBa BBOJA  TEKCTA.
Criemanu3upoBaHHbIE CPEJICTBA PEJAKTUPOBAHUS MaTEMaTUYECKUX TEKCTOB.



Anamu3 ngaHHbIX. OCHOBHBIE 3a/lauM  aHAIW3a [JAHHBIX: IIPOTHO3MPOBAHME, KIACCHU(UKAIMS,
KJacTepu3anus, aHauu3 OTKJIOHeHWH. [locienoBaTeNbHOCTh peIICHMS 3aJad aHanunM3a JaHHBIX: cOop
NEPBUYHBIX JaHHBIX, OYHCTKA M OIIEHKAa KayecTBa JaHHBIX, BBIOOpP W/MJIM TIOCTPOCHUE MOJIEIH,
npeoOpa3oBaHue JaHHBIX, BU3yaIH3alus JAHHBIX, HHTEPIpEeTanus pe3ynbraToB. [[porpaMMHbie cpecTBa U
MHTEPHET-CEPBUCHl JJIsI 00pabOTKM M TpeACTaBIeHUs JaHHBIX. bonbimme maHHble. MammHHOE OOydeHHE.
WHTenneKkTyaabHbIi aHAIU3 JaHHBIX.

AHanu3 JJAaHHBIX C TIOMOLIBIO  DJEKTPOHHBIX TaOnuI. BpluncieHue CymMMbl, CpPEIHETro
apu(METHYECKOro, HAMOOJNBIIET0 (HAMMEHBIIET0) 3HAYCHHs Jauana3oHa. Brraucrnenue koddduumenra
KOppeIALMK JBYX pSIOB MAaHHBIX. [locTpoeHme cTONOYATHIX, JUHEHYATHIX M KPYTOBBIX THATPAMM.
[Toctpoenue rpadukos dpynkuuii. [logbop nuHUM TpeHaa, pelIeHne 3a1a4 MPOTHO3UPOBAHHS.

YucneHHoe pelleHHe YpaBHEHHMH C MOMOINBI0 Mmoadopa mapamerpa. OnTumuzanus Kak ITOHCK
HAWTYYIIero peieHus B 3alaHHbIX ycnoBusx. LleneBas ¢pynkuus, orpannyerus. JIokaibHbIe U II100aTbHBIN
MHHHUMYMBI 11e7I€BOH (yHKIuH. Pemenne 3aad onTHMHU3anny ¢ TTOMOIIBIO 3JIEKTPOHHBIX TAOJIHII.

11 KJIACC

TeopeTnyeckue 0CHOBbI HH(POPMATHKH

Teopernueckue Moaxoabl K OLEHKE KoiuyecTBa MH(opManuu. 3aKOH aJJUTUBHOCTH HH(OpPMAIMH.
®opmyna Xapriu. Uapopmanus u BepostTHocTs. Dopmyina [llenHona.

Anroputmsl cxatus gaHHbiX. AnroputMm RLE. Anroputm Xaddmana. Anroputm LZW. Aaroputmsl
CKaTHsl JaHHBIX C MOTEPSMH. YMEHbIIEHUE INTyOMHBI KOAMpoBaHUS LBeTa. OCHOBHBIE MJEH AJITOPUTMOB
cxxatus JPEG, MP3.

CkopocTb niepeauyl JaHHBIX. 3aBUCHMOCTh BPEMEHH Tepeiaun 0T HHPOPMAIMOHHOTO 00BhEMa JAHHBIX
U XapaKTepUCTUK KaHaia cBs3u. [IpUumHBI BO3HMKHOBEHHs OMIMOOK MpH mnepeaade AaHHbIX. Kopwl,
MO3BOJISIOIIME OOHAPYKHUBATh U UCIIPABIATH OIIMOKH, BO3HUKAIOIIKE MPH Nepeade JaHHbIX. PaccTosiHue
XsmmuHra. KoaupoBanue ¢ noBropenreM 6uto. Kojpl XsaMMuHra.

Cucrembl. KoMmoHeHTBI cucTeMbl U uX B3aumMojeilictBue. Cuctemubiii dpdexT. YnpapieHue Kak
nH(popMalMoHHbIHN nporecc. OOpaTHast CBS3b.

Mognenu u monenupoBanue. Llens moaenupoBanus. COOTBETCTBUE MOJIEIH MOJEIUPYEMOMY OOBEKTY
WM IIpoLeccy, nenu Moaenuposanus. Gopmanuzanus NpUKIaJHbIX 3a1a4.

[IpencraBienue pe3yabTaTOB MOJEIUPOBAHUSA B BUIE, YAOOHOM Uil BOCHPUATHS YEIIOBEKOM.
I'padmueckoe nmpencTaBieHue JaHHBIX (CXEMBbI, TaOJIULbI, TPadUKH).

I'padgbl. OcHoBHBIE MOHATHA. Bunel rpagos. Onucanue rpadoB ¢ MOMOLIbI0 MaTpPUI] CMEXHOCTH,
BECOBBIX MaTpHIl, CIMCKOB CMEKHOCTH. Pelienue anropuTMUYecKHX 3a/1ad, CBA3aHHBIX C aHAJIM30M IpadoB
(mocTpoeHue ONTUMAIBHOTO ITyTH MEKAY BEpLIMHAMU rpada, onpeeseHue KOJIM4eCTBa pa3IuuHbIX ITyTel
MEX/1y BEpIIMHAMH OPUEHTUPOBAHHOTO AlIMKJINYECKOTOo rpada).

HepeBbs. bunapunoe nepeBo. [epeBbst moucka. Cnocobbl o0xoma gepeBa. IlpencraBieHwue
apu(pMEeTHYECKUX BhIpaKEHHI B BUE AepeBa. JIUCKPETHbIE UTPBI ABYX UTPOKOB C MOJIHOW HHpOpMaLueil.
[Toctpoenue aepeBa nepebopa BapuaHTOB, OMCAHUE CTPATETHH UIPhI B TAOIMYHOM popme. Bourpeininsie u
MIPOUTPHIIIHBIE MTO3UIUHU. BBIUTPBINIHBIE CTPATETHH.

CpencrBa UCKYyCCTBEHHOTO MHTesUIeKTa. CepBHCHl MAIIMHHOTO NEPEBOJA M paclo3HaBaHUS YCTHOMU
peun. KoruutuBHbele cepBuChl. WaeHTugukanus W TMOUCK H300paKeHWi, paclo3HaBaHUE JIUII.
CamooOyuaromecst cuctembl. VICKyCCTBEHHBIH HMHTEIUIEKT B KOMIBIOTEPHBIX Wrpax. lcmonb3oBaHue
METOJI0OB HCKYCCTBEHHOT'O MHTEJUIEKTa B 00ydaromux cucremax. Mcrnoap30BaHuEe METO0B HCKYCCTBEHHOTO
UHTEJUIeKTa B poboToTexHuke. MHrepHer Bemieil. IlepcrekTUBBI  pa3BUTHS — KOMIBIOTEPHBIX
MHTEJUIEKTYaJIbHBIX cucTeM. HelipoHHbIe ceTn.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

dopmanuzanus MoHATHs anroput™ma. Mammnaa TeloprHIa Kak YHHUBEpCaIbHAsl MOJIENIb BEIYMCICHUH.
Te3uc Yépua—Trropunra.



OreHKa CII0)KHOCTH BBIYUCIICHHH. Bpemst paboThl 1 00BEM HUCITONB3YEMOU MAMSTH, KX 3aBUCUMOCTH OT
pa3Mepa HCXOIHBIX JaHHbIX. OIlEHKa aCHUMNOTOTUYECKOM CJIOKHOCTH QJITOPUTMOB. AJITOPUTMBI
MOJTMHOMHAIILHOH clioxkHOCTH. [lepebopHbie anroput™Mel. [IpuMepsl pa3InyHbIX alTOPUTMOB PEIICHHUS OJTHON
3aJ1a4M, KOTOPbIE UMEIOT PA3JINYHYIO CIOXKHOCTb.

[Touck mpocThIX YKCeN B 3aJaHHOM JHAaIa30He C MOMOIIBIO aJIrOPUTMa «PEMIETO DpaTocheHar.

MHoropa3psigHbIe 1IeNible YUCIia, 3a7a4i JTMHHOM apu(pMETHKH.

CrnoBapu (accoumaTHBHbIE MacCHBBbI, oToOpaxkeHHs). Xom-tTabmuiel. IlocTtpoenue andaBUTHO-
Y4aCTOTHOI'O CJIOBaps JJIs 33aHHOTO TEKCTA.

Crexu. AHanu3 NpaBUIBHOCTH CKOOOYHOTO BbhIpakeHUs. Brruncienrne apuMeTuyeckoro BeIpaskeHus,
3aMMCcaHHOrO B MOCTPHUKCHON (hopme.

Ouepenu. Mcnonp3oBaHue o4epeu JIIsl BPp€MEHHOTO XPAHEHHUS JaHHbIX.

Anroputmbl Ha rpacdax. IloctpoeHne MUHHMAaJIbHOTO OCTOBHOTO JI€pE€Ba B3BEIIEHHOTO CBSI3HOTO
HeopueHTHpoBaHHOTO rpada. KommdecTBO pa3invuHBIX MyTel MeXIy BepUIMHAMH OPHEHTHPOBAHHOIO
aIMKINYecKoro rpada. AnroputM JleKCTpsl.

JlepeBbs. Peanusanus aepeBa ¢ MOMOULIbIO CCHUIOYHBIX CTPYKTYp. JlBomuHble (OMHApHBIE) NE€pEBbBS.
[loctpoenue nepeBa JUisl 3alaHHOTO ApU(PMETHUECKOTO BbIpakeHUs. PexypcuBHBIE anropuTmbl 00xoja
nepesa. Mcnonp3oBaHue cTeka U ouepenu As 00Xoja epeBa.

JluHamuyeckoe MporpaMMHpPOBAHHUE KAK METOJl PEIICHUs 3a/ad C COXPAHEHHEM IPOMEKYTOUYHBIX
pe3ysbTaToB. 3aJaud, pellaeMble C IOMOIIBI0 JUHAMHYECKOIO IPOrpaMMHUpPOBAHUSA: BBIYHMCIICHHUE
PEKYPCUBHBIX (DYHKITUH, MTOACYET KOJUIESCTBA BAPUAHTOB, 337]a91 ONITUMHU3AIIHH.

[Tonsitre 00 OOBEKTHO-OPUEHTHPOBAHHOM MporpammupoBaHuu. OO0beKkTHl M Kiacchl. CBoiicTBa u
MeToJIbl 00BeKTOB. OOBEKTHO-OpUEHTHUPOBAHHBIA aHanu3. Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-
OpPUEHTHPOBAHHOIO Nojixoa. HKancynsiuus, HacieJoBaHue, TOJTUMOP(PU3M.

Cpenst  ObicTpoit  paspaboTku  mporpamM. [IpoektupoBanue wuHTEpdeiica MOIB30BATEIIS.
Hcnonp30BaHue TOTOBBIX YIPABISEMBIX 3JIEMEHTOB JUIS MOCTPOCHUS UHTEpdeiica.

0O0630p sA3bIKOB MporpammupoBanus. [loHsATHE 0 TapagurMax MporpaMMHUpPOBAHUSL.

HNudopmManuoHHbIE TEXHOJIOTHHU

Oranbl KOMIIBIOTEPHO-MATEMATUYECKOT0 MOJIEJIMPOBAHNUS: TOCTAHOBKA 3aJ1a4uM, pa3paboTka MOJeNH,
TECTUPOBAHUE MOJIENN, KOMIIBIOTEPHBIN SKCIIEPUMEHT, aHAJIU3 PE3YyJIbTaTOB MOJIEINPOBAHUSI.

JuckpeTruzanus npu MaTeMaTHuYeCKOM MOJEIMPOBAHUU HETIPEPBIBHBIX MpoLeccoB. MoienupoBanue
nBUWKEeHUs. MognenupoBaHue OHOJIOTMYECKMX CHCTEM. MareMaTH4ecKue MOJAEIM B  SKOHOMUKE.
BrruucnutenbHbie SKCIIEPUMEHTHI ¢ MOJIEIISIMHU.

OOpaboTka pe3yabTaTOB OJKCIEpUMEHTa. MeTon HauMMeHbIIUX KBaapaToB. OIEHKAa YHCIOBBIX
MapaMeTpoB MOJETHPYEMBIX OOBEKTOB M MpPOLECCOB. BoCCTaHOBIEHHE 3aBHCHUMOCTEH MO pe3ylbTaTam
JKCIIEPUMEHTA.

BepostHocTtHbie Momenu. Mertoael Monte-Kapno. MmutanronHoe wmoxaenupoBaHue. CUCTEMbI
MaccoBOro 00CITy>KMBaHUSI.

Tabnuunble (pensiuoHHBIE) 0a3bl JAaHHBIX. Tabnuila — TpeacTaBIeHHWE CBENCHUH 00 OXHOTHITHBIX
oonekrax. Iloine, 3amnce. Kimrou tabaunel. Pabora ¢ roroBoi 6a3oif maHHBIX. 3arlojHEHHE 0a3bl JaHHBIX.
[Touck, coptupoBka W GUIbTpalMs JaHHBIX. 3ampochl Ha BBIOOPKY JAaHHBIX. 3ampoChkl C MapamMeTpaMu.
Briuucnsiemble noss B 3anpocax.

Mmuorotrabnuunbsie 6a3bl AaHHBIX. THIBI CBA3edl Mexay TaOnuiamu. Buemnuit xirod. LlemocTHOCTh
0a3bl TaHHBIX. 3aITPOCHl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

NHuTtepreT-npunoxenus. [loHATHE O CEpBEPHON U KIIMEHTCKOW YacTAX calTa. TeXHOJIOTHsl «KJINEHT —
cepBep», e€ mocromHcTBa W Hemoctatku. OcHoBHI si3pika HTML m kxackagubix Tabmui ctuneit (CSS).
Cuenapuu Ha si3p1ke JavaScript. @opMbl Ha BeO-CTpaHHULIE.

Pa3menienue BeO-caiiToB. Yciayra XocTuHra. 3arpyska (aijaoB Ha CauT.

Broa n3o0pakeHuii ¢ HCTIOIB30BAaHUEM PA3IMYHBIX TU(PPOBBIX YCTPOUCTB (IM(PpoBIX poToanmapaTo
U MUKPOCKOIIOB, BHJCOKaMep, CKaHEpOB W NPyrux ycrpouctB). I'paduueckuit pemakrop. Pazpemenue.



KagpupoBanue. Ucnpasnenue nepcnektuBbl. ['mcrorpamma. Koppekiusi ypoBHEW, KOpPpEKIUs IIBETA.
OO6ecnBeunBaHne BETHBIX M300pakeHuid. Perymib. PaboTa ¢ o6mactsimu. OuibTpsl.

MmHorocnoiiabie n3o0paxenus. TexctoBble cion. Macka cnos. Kanansl. CoxpaHeHue BbIJICIEHHON
obnactu. [loaroroBka wimrocTpanuii s Be0-caliToB. AHUMUPOBAaHHBIE H300paKEHUSI.

Bexropnast rpaduka. [Ipumutussl. I3MeHeHHE TIOpsiKka 2JeMEHTOB. BeipaBHUBaHKE, pacpeieicHHE.
I'pynnupoBka. Kpusble. @opMaTbl BEKTOPHBIX PHUCYHKOB. lcronb3oBaHue KOHTYpoB. Bekropuszanus
pacTpOBBIX H300paKEHUH.

[IpyHIMIIBI TOCTPOEHUS U PEAAKTUPOBaHUS TPEXMEPHBIX Mozenel. CeTounble Mosienu. MaTtepuansl.
MopenupoBaHue UCTOUYHUKOB ocBeteHus. Kamepsl. AnautuBHbie TexHonorun (3D-nipunaTtepsn). [TonsTue o
BUPTYaJIbHOW PEAIIBHOCTHU U JOTIOJTHEHHOW PEaibHOCTH.

[UDIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA  TIPOTPAMMBI 110 HUHDOPMATHUKE
(YTJIYBJIEHHBIA YPOBEHbB) HA YPOBHE CPEJIHEI'O OBII[ET'O OEPA30BAHMS

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yIbTATHI OTPAKAIOT TOTOBHOCTH M CLIOCOOHOCTH O0YYAIOLINXCST PyKOBOICTBOBATHCS
chOpMUPOBAHHON BHYTpEHHEH MO3ULIMEH JTUYHOCTH, CUCTEMOW IICHHOCTHBIX OpPHUEHTAINi, MO3UTHBHBIX
BHYTPEHHUX YyOEeXIEeHUH, COOTBETCTBYIOIIMX TPAJAUIMUOHHBIM IIEHHOCTSIM POCCHIICKOr0 OOIIecTBa,
pacimpeHre >KHU3HEHHOTO ONbITa W ONbITa ACATEIBHOCTH B MPOIECCE pealu3allii CPEeACTBaMHU ydeOHOTO
npeaMeTa OCHOBHBIX HAIPABICHUH BOCTIUTATEIILHOM IS TEILHOCTH.

B pe3ynbrate u3yueHus HHPOPMATHKU Ha YPOBHE CpeHEro 001ero o0pa3oBaHus y 00y4yaronerocs
OyayT chopMUPOBaHBI CIEAYIOUINE TUYHOCTHBIE PE3YIbTAThI:

1) rpa:kaaHCKOro BOCIIUTAHUSA

OCO3HAHHWE CBOMX KOHCTHTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YBa)KEHHE 3aKOHA W IPAaBOMOPSJIKA,
COOJTI0ICHHE OCHOBOMOJIAraloluX HOpM HHGOPMAITMOHHOTO MpaBa U MHPOPMAIIMOHHOM 0€30MacHOCTH;

TOTOBHOCTb IPOTUBOCTOSITH UJICOJIOTUH SKCTPEMHU3MA, HALIMOHAIN3MA, KCeHO(HOoOUH, TUCKPUMUHALIUN
10 COLMABHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAJLHBIM IPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) IaTPHOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOE OTHOIICHHE K HCTOPUYECKOMY HAaCleJUIo, MOCTWXeHUsM Poccum B Hayke, MCKYCCTBE,
TEXHOJIOTUSIX, TOHUMaHUE 3HAYeHUsI MH(POPMATUKN KaK HAYKU B )KU3HU COBPEMEHHOI'0 OOIIECTBA;

3) 1yXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMA:

c(OpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEICHHS;

CIOCOOHOCTH OLICHWBATh CUTYALMIO M IPUHUMATh OCO3HAHHbIE PEIICHHsI, ODUEHTUPYSICh Ha MOPAJIbHO-
HpPaBCTBEHHbIE HOPMBI U IIEGHHOCTH, B TOM 4HucIIe B ceTu MHTepHeT;

4) 3cTeTUYECKOT0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MUPY, BKIFOYAst SCTETUKY HAyYHOTO ¥ TEXHUYECKOTO TBOPUYECTBA;

CIOCOOHOCTh BOCIPUHHMMATH pa3lU4YHbIE BHJBl HCKYCCTBA, B TOM YHCIIE OCHOBAaHHOTO Ha
MCTOJIb30BaHUM UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3nveckoro BOCHUTAHUSA:

c(hOpMHUPOBAHHOCTH 3I0POBOTO U O€30MacHOTO 00pa3a KU3HHU, OTBETCTBEHHOT'O OTHOIIICHHSI K CBOEMY
3I0pPOBbIO, B TOM 4Hcie 3a cyér coOnroneHus TpeOoBaHMM Oe30MacHON JKCIUTyaTallid CpPEICTB
WH(GOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TE€XHOJOTHH;

6) TPyA10BOr0 BOCIMTAHUSA:

TOTOBHOCTh K AaKTHBHOW JESATETHHOCTH TEXHOJOTUYECKOH ¥ COIMAJbHON HANpaBICHHOCTH,
CMOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITENILHO BBIMOJIHATH TAKYIO 1€ATEIbHOCTD;

uHTepec K cdepam TOpOoPEecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM C  HH(POPMATUKOM,
POrpaMMUPOBAHUEM U HMH(POPMAIMOHHBIMH TEXHOJOTHUSIMH, OCHOBaHHBIMU Ha JIOCTHXKEHUSX HayKd
MH(GOPMAaTUKA U HAay4YHO-TEXHUYECKOIO TMpOrpecca, YMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOp Oyayriei
npodeccuu 1 pean30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TJIAHBL;



TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U caMO00pa30BaHUIO Ha MPOTSHYKEHUH BCEH KU3HU;

7) 3K0JI0ru4eCKOro BOCIIUTAHMSI:

OCO3HAaHME TJIO0ATBHOTO XapakTepa SKOJIOTMYECKUX MpoOJeM M MyTed HMX pelIeHHs, B TOM YHUCIE C
y4€TOM BO3MOXKHOCTEH MH(POPMAITHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH,
TOCTIDKEHHUSIM HAay4YHO-TEXHHYECKOTO IMporpecca M OOIIECTBEHHON MpPAaKTUKH, 3a CUET MOHUMAHHS POJIU
MH(POPMALIMOHHBIX PECYPCOB, HH)OPMAIIMOHHBIX MTPOIIECCOB U MHPOPMALIMOHHBIX TEXHOJIOTUH B YCIOBHIX
nnudposoit Tpanchopman MHOTHX chep KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAaHUE LEHHOCTM HAy4YHOW JI€ATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH IPOEKTHYIO U
HCCIJIEIOBATENBCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

B mnpomecce AOCTIKEHHSI JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS INPOTpaMMBbl 1O WH(POpPMATHUKE Y
00yyarolmXxcs COBEPIICHCTBYETCS IMOLMOHABHBIA HHTEIJIEKT, MPEANoiaraimil copMiupoBaHHOCTS:

CaMOpETYJIMPOBAHUs, BKIIIOUAIOIIET0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBE/IEHNE, CIIOCOOHOCTh aJalTUPOBAThCA K 3MOLMOHAIbHBIM H3MEHEHUSIM MU NPOSBIATH TMOKOCTb, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIOYAIOIIECH CTPEMIICHHE K JOCTHXKEHMIO IIEJIM U YCIIEXy, ONTHUMU3M,
WHULIMATUBHOCTh, YMEHUE JACHCTBOBATh, UCXO/S U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh YMOLIMOHAJIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €I0
IIPU OCYLIECTBIEHUH KOMMYHHUKAIIUH, CHOCOOHOCTb K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAMBATh OTHONIICHUS C JIPYTHMH JIOAbMH,
3a00TUTHCA, IPOSBIIATH HHTEPEC U pa3peiiaTh KOH(IUKTHI.

METAINIPEIMETHBIE PE3YJIBTATHI

B pesynbrate u3ydyeHnuss HHGOpMaTHKU Ha YPOBHE CPEIHEro 0011ero oopa3zoBanus y 00y4aromerocs
OyayT chopMUpOBaHBI METANPEAMETHBIC PE3yJIbTaThl, OTPaKEHHBIE B YHUBEPCATBHBIX YUCOHBIX HEUCTBHSIX,
a MMEHHO — II03HABaTeJIbHbIC YHUBEpCaJbHbIE Y4YeOHbIE NEHCTBHUS, KOMMYHHKAaTHUBHbIE YHHUBEpCAJIbHbIE
yueOHble JeHCTBUS, peryISTUBHbIC YHUBEpCAIbHbIC YUeOHbIE 1eHCTBHS, COBMECTHAS AEATEIbHOCTb.

Ilo3naBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

1) 0a3oBbIe JloTHUYECKHE JIEHICTBUSA:

CaMOCTOSITENILHO (POPMYITHPOBATH U aKTYAITH3UPOBAThH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAaHUS JJS CpaBHEHUS, KIacCUPUKALUU H
0000111eHNS;

OTIPEIEIATH 1SN IeATeTLHOCTH, 3aaBaTh TapaMeTPhl U KPUTEPHUH UX JOCTHKEHUS,

BBISIBJIATh 3aKOHOMEPHOCTU U IPOTUBOPEYUHS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabaTeiBaTh TJIaH pEIIEHUS MPOOJIIeMbl C YYETOM aHaIM3a HMMEIOIIMXCS MaTepUaJbHBIX U
HEMaTepUaAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B NIEATEIHHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIBTATOB IIEJISIM, OLICHUBATh
PHUCKH TOCIEACTBUH JAESITEIILHOCTH;

KOOPJMHHUPOBATH U BHITIOIHATH pad0Ty B YCIOBUSAX PEATbHOTO, BUPTYAIBHOTO 1 KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIINICHHUE TIPU PEIICHNUN KU3HEHHBIX TIPOOJIEM.

2) 0a30BbIe HCCIeI0BATEIbCKHE TeHCTBUS:

BIIA/ICTh HABBIKAMU Y4EOHO-HCCIIEIOBATENBCKON U TIPOSKTHOM JeSATEIbHOCTH, HABBIKAMH Pa3peIICHUs
po0JIeM, ClIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTHUYECKUX
3a7a4, MPUMEHEHUIO PA3JIMYHBIX METOI0B MO3HAHMUS;



OCYIIECTBIISAITh PA3IMYHbBIC BH/IBI JACATEIBHOCTH 110 TIOJYYCHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIIH,
npeoOpa30BaHUI0 M MPUMEHEHHIO B PA3JIUYHBIX YYCOHBIX CUTYAIIHSIX, B TOM YHCJIC TP CO3IaHUH YUEOHBIX
COIMUAJIBHBIX ITPOCKTOB,

(bOpMI/IpOBaTB HaqubII;'I THUII MBIIIIJICHUA, BJIaACTh HaquOﬁ TepMI/IHOJ'IOI‘I/Ief/’I, KIIFOYCBBIMHU ITOHATUAMHU
U METOJIaMH;

CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIC 3aJaydl B OOpa30BATEIbHON JESITEIBHOCTH M YKH3HEHHBIX
CUTyalluidX;

BBIABJIATH TMPUYUMHHO-CICACTBCHHBIC CBA3UM W AKTYyaJIM3UPOBATH 3a4ady, BBIABUIaTb THUIIOTC3Y eé
peleHHsI, HAaXOIUTh apTyMEHTHI JIJIS IOKa3aTeIhCTBAa CBOUX YTBEPKICHHIA, 331aBaTh TTApaMETPhl K KPUTECPHH
peleHus;

AHAJIM3UPOBATH IOJYYCHHLBIC B XOAC PCIICHHUA 3aJaud pe3yJIbTaTbl, KPUTUYCCKU OLCHHUBATL HX
AOCTOBCPHOCTh, MPOTHO3UPOBATH U3BMCHCHUC B HOBLIX YCJIOBUAX;

JaBaTh OLIEHKY HOBBIM CHUTYAIIUsIM, OIICHUBAThH MPHOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh  IICJICHANPABICHHBI TOUCK TMEpPEeHoca CPEIACTB M CIIOCOOOB  JICHCTBUS B
MPOeCCUOHAIIBHYIO CPEy;

YMETH NIEPCHOCUTL 3HAHUS B ITO3HABATCIIBHYIO U IPAKTHYCCKYIO oOactu KHU3HCACATCIIbHOCTH,

yMETh HHTETPUPOBATh 3HAHHSI U3 Pa3HBIX MPEIMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIC HJICH, MpEiaraTh OPUTMHAIBHBIC MOAXOJbl M PEIICHHUS, CTAaBUTh MPOOIEMbI U
3aJ1a4d, JOITyCKAIONINE aTbTePHATUBHBIC PCIICHUSI.

3) padora ¢ undopmaiueii:

BJIJICTh HABBIKAMHU TMOJYYCHHS HH()OpPMAIMK M3 HCTOYHHUKOB pa3HBIX THIIOB, CAMOCTOSTEIHHO
OCYIIECTBIISATh MOKCK, aHAJIN3, CHCTEMATU3AIIUI0 ¥ HHTEPIPETAIMIO HHPOPMAIIUU Pa3IMYHBIX BUJIOB U GOPM
MIPEICTABIICHHUS,

CO3/1aBaTh TEKCTHI B pa3IMUHbIX (popMaTax ¢ y4€TOM HazHaYeHUsI UH(DOPMALIUHY U 1IeJIEBOI ayAUTOPUH,
BBIOMpAsi ONTUMAIIbHYIO (DOPMY TIPEICTABICHUS U BU3YaIH3allNH;

OLICHHBATh JIOCTOBEPHOCTh, JIETHTUMHOCTh WH(pOpMalMU, €€ COOTBETCTBHE MPABOBHIM U MOPAIBHO-
9TUYCCKUM HOPpMaM;

HCIIOJIB30BaTh CPEACTBA I/IH(l)OpMaHI/IOHHI)IX U KOMMYHHUKAIITMOHHBIX TEXHOJIOTHHA B pEeIICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIIMOHHBIX 3314 C COOJIIOICHUEM TPEOOBAHUI SPrOHOMUKH,
TEXHUKU O€30MacHOCTH, THUTUEHBI, pecypcocOepekeHusi, TMPaBOBBIX U ITUYECKUX HOPM, HOPM
WH(OPMAITMOHHOHN 0€301TaCHOCTH;

BJIa/ICTh HaBbIKAMHM paclO3HABaHMUS W 3alIUThl HMH(pOpManuu, HHMOPMALMOHHOW O€30MacHOCTH
JUYHOCTH.

KomMMyHMKaTHUBHbBIE YHUBEPCAJIbHbIE YYeOHbIe HeiCTBHS

1) o01ieHue:

OCYIIECTBISITh KOMMYHHUKAIIUU BO BCeX cepax KU3HH,

pacro3HaBaTh HEBepOalbHBIC CpEICTBA OOIIEHUS, TOHWMATh 3HAYEHHWE COIMAIBHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKA KOHPIMKTHBIX CUTyaIlMi M CMATYaTh KOH(IIUKTHI,

BIIQJIETh PA3NWYHBIMU CIIOCOOAMU OOIEHUS M B3aMMOJCHCTBHS, apryMEHTHUPOBAHHO BECTH JHAJIOT,
YMETh CMATYATh KOH(MINKTHBIC CUTYAINH;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAs 1eATeJIbHOCTD:

MMOHUMATh U UCTIOIH30BATh MPEUMYIIECTBA KOMAHTHOW U UHAUBHUIYAIbHON paOOTHI;

BBIOMpATh TEMATUKY M METOJIBI COBMECTHBIX JICUCTBUMN C YIETOM OOIIMX MHTEPECOB U BO3ZMOKHOCTEH
Ka)XJI0TO 4JICHA KOJUIEKTUBA;



MPUHUMATDH 1I€JIM COBMECTHOM IEsTeNbHOCTH, OPraHW30BbIBATH W KOOPAMHUPOBATH JACUCTBUA IO UX
JOCTUKEHHIO: COCTABIISTH IJIaH JIEHCTBUH, pacipeieNiaTh POiIH ¢ yuéTOM MHEHUN YYaCTHUKOB, 00CYXK1aTh
PE3yJIbTaThl COBMECTHON pabOTHI;

OIICHMBATh KAaueCTBO CBOETO BKJIAJa W KaXKIAOTO yYaCTHUKA KOMAaHABI B OOIIMI pe3ylbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

mpesiaraTb HOBbIE MPOEKTHI, OLIEHUBAThH UICU C TIO3UIIMHA HOBU3HBI, OPUTHHAILHOCTHU, IPAKTUYECKOM
3HAYUMOCTH;

OCYIIECTBISATh IO3UTUBHOE CTPATETMUECKOE IIOBEJCHUE B PAa3IUYHBIX CHUTYyalUsX, MPOSBIAThH
TBOPUYECTBO U BOOOpa)keHUE, ObITh HHUIIUATUBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUA

1) camoopranu3anus:

CaMOCTOSITENILHO OCYIIECTBIISATh MO3HABATEIbHYIO JESATENbHOCTb, BBISBISTH MPOOJIEMBI, CTaBUTh U
(dhopMyJIIpOBaTh COOCTBEHHBIC 3a/1a4M B 00Pa30BATEIIBHON NEATEIHPHOCTH M JKU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEIILHO COCTABJIATH TUIAH PEIICHUS TIPOOJIEMBI ¢ YUETOM UMEIONITUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANIOYTEHUN;

JIaBaTh OLEHKY HOBBIM CUTYallUsIM;

pacuIMpsITh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;

JieaTh OCO3HAHHBIN BBIOODP, ApTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLICHHUBATh MIPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOW J3PYAULIMU B Pa3HBIX OONACTAX 3HAHMIA,
MTOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBINA U KYJIbTYpPHBIN YPOBEHB.

2) CAaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B JESATEIBHOCTh, OLIEHUBATH COOTBETCTBUE
pe3yJIbTaTOB LEIAM;

BJIQJICTh HABBIKAMH TI03HABATEIbHOM PEQIIEKCMHM KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUH U
MBICJIUTEIIBHBIX MPOIECCOB, MX PE3YJIbTATOB U OCHOBAHUH, UCIIOJIB30BaTh MPUEMBI PEIICKCUU TSI OLIEHKH
CUTYalluH, BHIOOpA BEPHOTO PEIICHHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U APTYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH.

3) npuHATHS ce0s1 M APYTUX:

MIPUHUMATH Ce0sl, MOHNMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX [IPU aHAIHU3E PE3YJIbTATOB JAEATEIbHOCTH;

[pU3HaBaTh CBOE MPABO U MPABO JIPYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TO3HIIMH JIPYTOTO YeJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

B npouecce u3yuenus Kypca uHGOpMaTHKU YriTyOsi€HHOTO ypoBHSA 6 10 knacce oGyyarouumucs OyayT
JOCTUTHYTHI CIAEAYIOIINE PEAMETHBIE PE3YIbTAThI:

BIIa/ICHUE TIPEJICTABICHUSAMHU O POJIU MHPOPMAIINH U CBA3aHHBIX C HEH MPOIIECCOB B MPUPOJIE, TEXHUKE
u oOmecTBe, MOHATUAMH «HUHPOpMANUS», «MHGOPMAIMOHHBIA TMPOIECC», «CHCTEMa», «KOMIOHEHTHI
CUCTEMBI», «CUCTEMHBIN 3 (HeKT», «MH(POPMaLIMOHHAS CUCTEMAY, CUCTEMA YIIPABIICHUS»;

BIIQJICHHE METOJaMH IMOWCKa WH(poOpManuu B ceTd VHTEpHET, yMEHHE KPUTUYECKH OIICHHBATH
uH(pOpMaIIHIO, TOTYyYeHHYIO U3 ceTu HTepHeT;

yMEHHE XapaKTepu30BaTh OOJBIIME JAHHbIC, TPUBOJUTH MPUMEPHl MCTOYHUKOB HMX MOIYYCHHS WU
HAIpaBJIEHUS! HCIOJNb30BaHMS, YMEHHE KilacCU(PUIMPOBATH OCHOBHBIE 3ajJaud aHajlu3a JaHHBIX
(mporuHo3upoBaHue, Kinaccudukanms, KiacTepusalns, aHaJIu3 OTKJIOHEHUH ), TOHUMATh MOCIEA0BaTEIbHOCTh



peleHus 3aJa4 aHaJau3a JaHHbIX: COOp NePBUYHBIX JaHHBIX, OUMCTKA U OLEHKAa KauecTBa JaHHBIX, BHIOOD
W/WIIN TIOCTPOEHUE MOAEIH, IPeoOpa30BaHUe JaHHbIX, BU3yalU3allus JaHHBIX, UHTEPIPETALUs Pe3yJIbTaTOB;

MOHWMaHHE OCHOBHBIX MPUHIIUIIOB YCTPOHCTBA M (PYHKIIMOHUPOBAHUS COBPEMEHHBIX CTAIIMOHAPHBIX U
MOOMJIBHBIX KOMITBIOTEPOB, TEHICHIIHIA Pa3BUTHSI KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHHE HaBbIKAMHU PAa0OOTHI C ONEPAllMOHHBIMM CHCTEMaMM, OCHOBHBIMU BHMJAMH IPOTPAMMHOIO
obecrieyeHus AJs pelieHus yueOHbIX 3ajjau M0 BhIOpaHHOH crielualn3alim;

HAJIMYME TIPE/ICTABICHUH O KOMIIBIOTEPHBIX CETSAX M UX POJIM B COBPEMEHHOM MHpeE, O 0a30BBIX
MPUHIUIAX OPraHu3aluu 1 QyHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel, 00 00MMX MPUHIMIAX pa3paboTKH
U (QYHKLIMOHUPOBAHUS HHTEPHET-NIPUI0KEHUH;

IIOHUMaHWe yrpo3 MH(OPMAIMOHHOM O€30MIaCHOCTH, HCIOJIb30BAHUE METOJOB U  CPEACTB
NPOTHBOACUCTBUSL 3TUM Yrpo3aM, COOJIIOJeHHe Mep O€30MacHOCTH, NPEAOTBPAIIAIONINX HE3aKOHHOE
pacrpocTpaHeHHEe IePCOHANBHBIX TaHHBIX, COOJII0ICHNE TPEOOBaHMI TEXHUKU 0€301IaCHOCTH M THTUEHBI IIPH
paboTe ¢ KOMIBIOTEPAMH U APYTMMH KOMIIOHEHTaMH LU(POBOTO OKPY>KEHUs, IOHUMaHHE IPaBOBBIX OCHOB
HCMOJIb30BaHUSI KOMIIBIOTEPHBIX MpOrpamMm, 6a3 TaHHBIX U paboThl B ceTH MHTEepHET;

MOHMMaHWE OCHOBHBIX TPHHIMWIOB IUCKPETH3AIMK pAa3INYHBIX BUAOB HH(GOpMAIMH, YMEHHE
OTpeneNATh UH(GOPMAIIMOHHBI 00BEM TEKCTOBBIX, TPAQUUECKUX M 3BYKOBBIX JAHHBIX MPHU 33JaHHBIX
napameTpax JAWCKPETU3alUU, YMEHHE OIpPENeNATh CPEIHIOI CKOpPOCTh Iepeladyd JaHHBIX, OLIEHUBATh
M3MEHEHHE BPEMEHM Ieperayd Npu HU3MEHEHMHM HH()OPMAIMOHHOrO 00bEMa JaHHBIX M XapaKTEPHCTUK
KaHaJa CBSI3H;

YMEHHE HCIIONB30BaTh NPU PEIICHUHM 3a7ad CBOMCTBA MO3MIMOHHOW 3allUCH YHCEN, alropuTMa
MOCTPOCHMS 3alMCHU YUCJIa B MO3MLMOHHOM CHCTEME CUMCICHUS C 33JaHHBIM OCHOBAaHHUEM M IMOCTPOCHMS
qucaa MO CTPOKE, COJeprKallled 3aluch 3TOr0 YMClia B MO3MLMOHHOM CHCTEME CUMCICHUS C 3aJaHHBIM
OCHOBAaHHEM, YMEHHUE BBHITIOTHITH apu(METHUECKUE OTIEPAIIMY B TIOZUIIMOHHBIX CUCTEMAaX CUHCIICHHUS;

YMEHUE BBITIOIHATH TPe0Opa30BaHus JIOTHUYECKUX BBIPAXKECHUH, UCTIONB3Ys 3aKOHBI alTeOphl JTOTHKH,
YMEHHUE CTPOUTH JOIMUYECKOE BBIPAKEHHE B AU3bIOHKTUBHON U KOHBIOHKTUBHON HOPMaJIbHBIX (hopMax 1o
3aJJaHHOM TabyiMie MCTUHHOCTH, WCCIIEAOBaTh OO0JIACTh MCTUHHOCTH BBICKA3bIBaHUS, COJEPIKAIIETO
NepEeMEHHbIE, PelIaTh HECTIOXKHBIE JIOTHUECKUE YPaBHEHHS U CHCTEMbI YPaBHEHUH;

MMOHMMaHHEe 0a30BBIX AJITOPUTMOB 00PaOOTKM YHUCIOBOM M TEKCTOBOM MH(OpManuu (3amuch 4nucen B
MO3ULIMOHHOM CUCTEME CUMCIICHHsI, HAXOKICHNE BCEX MPOCTHIX YUCEN B 3aJJaHHOM Jluana3oHe, o0paboTka
MHOT'OPa3PsAIHBIX LEIbIX YUCEeNl, aHAINU3 CUMBOJIBHBIX CTPOK U APYTHUX), AITOPUTMOB IOMCKA U COPTUPOBKH,
YMEHHE ONPEACTATh CIOKHOCTh HM3YYaeMBIX B Kypce 0a30BBIX aJTrOPUTMOB (CyMMHpPOBAHHE DJIEMEHTOB
MaccHBa, COPTUPOBKAa MacCHBa, TEepeOOpHBIC AITOPUTMBI, JABOMYHBIA TMOWCK) M TMPHBOAWTH IPUMEPHI
HECKOJIbKUX QJIFTOPUTMOB Pa3HOMN CIIOKHOCTH JUI PELISHUs OJHOM 3a/1a4H;

BJIaJICHHE YHUBEPCAJIBbHBIM S3BIKOM ITPOrpaMMHUPOBaHUs BbICOKOro ypoBHs (Python, Java, C++, C#),
IPEJCTAaBICHUAMU O 0a30BbIX THUIAX JAHHBIX U CTPYKTypaxX JaHHBIX, YMEHHME MCIIOJIb30BaThb OCHOBHBIE
VIPaBISIONNE KOHCTPYKIIMH, YMEHHE OCYIIECTBIIATh aHAIN3 TIPEAJIOKEHHON MPOTPaMMBI: OIPEIEIsATh
pe3yabTaThl pabOThl MPOrpaMMbl MPH 33JaHHBIX HMCXOAHBIX JAHHBIX, ONPEACNATh, MPU KAKHUX HCXOIHBIX
JTAHHBIX BO3MOKHO TOJYYEHHE YKa3aHHBIX PEe3yJIbTaTOB, BBIABIATH JIAHHBIE, KOTOPbIE MOTYT IMPHUBECTH K
omuOKe B paboTe MporpamMmmbl, (GOpMyITUpOBaTh MPEUIOKEHUS 110 YIIYYIICHUIO IPOTPAMMHOTO KOJIa;

YMEHHE CO371aBaTh CTPYKTYPHPOBAHHBIE TEKCTOBBIE IOKYMEHTHI M IEMOHCTPAIIMOHHBIE MaTePHAITBI C
MCITOJIb30BaHUEM BO3MOKHOCTEH COBPEMEHHBIX IPOTPAMMHBIX CPEJICTB U 00JIaYHBIX CEPBUCOB;

YMEHHUE HCHOJIb30BaTh 3JEKTPOHHBIE TAOMUIIBI JUIS aHajdu3a, NMPEACTaBICHUS U OOpabOTKU JaHHBIX
(BKJIFOUAs] BBIYMCIICHUE CYMMBI, CPEIHETr0 apu(pMeTHUecKOro, HanOOIbIIET0 W HAUMEHBIIET0 3HAYCHUH,
pelieHre ypaBHEHWH, BHIOOp ONTHMAIBHOTO pEIIeHHs, MOAOOp JWHUHM TpPEHNAA, pelIeHne 3aaad
MIPOTHO3UPOBAHNSA).

B npornecce u3yuyenus Kypca HHGOpPMATHKH yIayOaEéHHOTo ypoBHS 6 11 knacce obydatommmucs OyyT
JOCTUTHYTBI CIIEYIOLINE IPEIMETHBIE PE3YJIbTaThI:

YMEHHE CTPOUTh HEPAaBHOMEPHBIE KOJbI, IOMYCKalOIIMe OJHO3HAYHOE JIEKOAWPOBAaHHE COOOIICHUH
(npeduKcHBIE KOABI), UCTIOIB30BATh MPOCTEHIIINE KOJIbI, KOTOPBIE MO3BOJISIOT OOHAPYKUBATh M HCTIPABIIATH



oKOKHU NpU Mepeiadye JaHHbIX, CTPOUTh KO/, 00eCIIeYMBAIONINI HAUMEHBIIYIO BO3MOXHYIO CPEAHION JUINHY
COOOIIEHNUS MPU U3BECTHOM 4aCTOTE CUMBOJIOB, IOSICHATh MPUHIMIIBI PA0OTHI IPOCTHIX AJITOPUTMOB CXKATUS
JaHHBIX;

YMEHHE pelaTh aITOPUTMUYECKHE 3a/1auM, CBS3aHHBIE C aHATU30M TpadoB (3aJaud MOCTPOCHUS
ONTUMAJIBHOTO IyTH MEXIY BepIIMHAaMM TIpada, ONpelesieHHs] KOJIMYECTBA pa3IMYHbIX IyTeH MexmTy
BEpLIMHAMU OPUEHTHPOBAHHOIO AlMKINYECKOro rpada), yMEHHE MCIIOJIb30BaTh JAEPEBbs NPU aHAIM3E U
MOCTPOCHUU KOJOB M ISl MPEICTaBJICHUS apu()METHUECKUX BBIPAKEHHH, NMPH PELICHWH 3a]ad TOUCKa U
COPTUPOBKH, YMEHHE CTPOUTH IEPEBO HIPHI IO 33aJaHHOMY aJrOPUTMY, pa3padaThiBaTh U OOOCHOBHIBATH
BBIMIPBIIIHYIO CTPATETUIO UTPHI;

yMeHue pa3palaTblBaTh W PpEAJIM30BbIBATE B BHUJE IpOrpaMMm 0a30Bble AJITOPUTMBbI, yMEHHE
HCII0JIb30BaTh B IIpOrpaMMax JaHHbIE Pa3INYHbIX TUIIOB C Y4ETOM OIpPaHUYEHHUN Ha IMAIa30H UX BO3MOKHBIX
3HAYEHUH, IPUMEHSIThH [IPH PELICHNUN 3a]a4 CTPYKTYPbI IaHHBIX (CIIUCKH, CII0BApH, CTEKU, OUEPEIH, IEPEBB),
UCMOJIb30BaTh 0a30BbIE ONEpallMU CO CTPYKTYpaMH JAHHBIX, NPUMEHATh CTaHAApPTHbIE M COOCTBEHHBIE
HOJNPOrpaMMBI Jisi 00paOOTKU YHCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK, UCIIOJIB30BaTh MIPU pa3paboTKe
porpaMM OHOIMOTEKH MOIIPOTrpaMM, 3HaTh ()YHKIIMOHAIHHBIE BOBMOKHOCTH HHCTPYMEHTAIBHBIX CPENICTB
cpeapl pa3pabOTKH, YMEHHE HCIOJIb30BATh CPEICTBA OTJIAIKU MPOTPaMM B Cpeie MPOrpaMMHUpPOBAHHSA,
YMEHHUE JOKYMEHTHPOBATh MPOTPAMMBI;

YMEHHUE CO3/1aBaTh BEO-CTPaHMIIbI;

BJIa/ICHUE OCHOBHBIMM CBEJCHUAMH O 0a3axX JaHHBIX, UX CTPYKTYpE, CPEACTBAX CO3AaHUS U PabOTHI C
HUMH, YMEHHE HCIOJbL30BaTh TAOJIMYHBIC (pEISIIIMOHHBIC) 0a3bl MAHHBIX (COCTaBISATH 3ampochkl B 0aszax
JIAHHBIX, BBITIOJIHATH COPTUPOBKY M MOUCK 3aIucell B 6a3e JaHHBIX, HAOJIHATh pa3paboTaHHy0 0a3y JaHHBIX)
U CIIPaBOYHbIE CUCTEMBI,

YMEHHE HUCII0JIb30BATh KOMIIBIOTEPHO-MaTEMATUYECKUE MOJIENIN AJIsl aHAJIN3a 0OBEKTOB U MPOLIECCOB:
dbopMyIMpoBaTh 1I€Jb MOJCIHUPOBAHMS, BBIINOJHATh AaHAJIW3 pE3yJNbTAaTOB, MOIYYEHHBIX B XOJE
MO/JICJINPOBAHMSI, OLIEHUBATh COOTBETCTBUE MOJIEIN MOJICIUPYEMOMY OOBEKTY HIIU MPOLECCY, PEICTABIIATh
pe3yJIbTaThl MOIETTUPOBAHUS B HATJISAHOM BUJE;

YMEHHE OpPTaHHW30BBIBATH JIMYHOE WH(POPMALMOHHOE MPOCTPAHCTBO C HCIIONB30BAHHUEM pPA3THUHBIX
CPEICTB HUPPOBBIX TEXHOJIOTUN, TOHUMAaHUE BO3MOXKHOCTEN IIU(PPOBBIX CEPBUCOB IOCYIaPCTBEHHBIX YCIIYT,
U(PPOBBIX 00Pa30BATEIBHBIX CEPBHUCOB,;

MIOHUMaHHE OCHOBHBIX MPUHIUIIOB paOOThI, BO3MOXKHOCTEH M OrpaHUYEHUS IPUMEHEHUS TEXHOJIOTUI
HCKYCCTBEHHOI'O MHTEIIJIEKTA B PA3JIMYHbBIX 00JIACTSIX, HAJIMYKME MIPEACTABICHUM O Kpyre pellaeMbIX 3a1au
MAaIIMHHOI0 00yuYeHus (pacro3HaBaHUsl, KIacCU(UKALUU U POTHO3UPOBAHUS) HATMYKE MTPE/ICTaBICHUNA 00
MCIOJIb30BaHUM HH(OPMAIIMOHHBIX TEXHOJIOIMH B Pa3IMUHBIX MPO(ECCHOHANBHBIX chepax.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosnuyectBo yacos
Ne i/m HaumeHoBaHMe pa3iesioB U TeM NMPOrpamMMbl B KonrpoJibubie IpakTHY
cero
padoThbI padoThbI
Paznea 1. llndposasi rpamoTHOCTH
11 Kommnsrorep - yHuBEpcanbHOE yCTPOKHCTBO 6
’ 00pabOTKH JaHHBIX
1.2 [IporpammHoe obecrieueHne 6
1.3 KomMmnerorepHslie cetu
1.4 HNudopmarnmonHas 6€301macHOCTb 7 2
Hroro no pazaeny 24
Pasnea 2. Teopernyeckne 0CHOBbI HHPOPMATHKH
2.1 [IpencraBienue nHpopMaluy B KOMIbIOTEPE 19 2
2.2 OcHOBBI anreOpbl JTOTHKU 14
2.3 KommprorepHas apudmeTnka 7 1
Hroro no pazaeny 40
Pa3zpnen 3. AllroputMbl M IporpaMMHpOBaHHe
3.1 BBenenue B nporpaMmMupoBaHue 16 0.
3.2 BcenomoratenbHble anropuTMbl
33 YuciieHHbIe METOJIBI
34 AnropuT™MbI 00pabOTKH CUMBOJIBHBIX JTAHHBIX 5 1
3.5 AnTOpUTMBI 00pPaOOTKH MacCHBOB 10 3.f
Hroro no pasgeny 44

Pasznen 4. UndpopManiuoHHbIE TEXHOJIOTHU




4.1 O0paboTKa TEKCTOBBIX IOKYMEHTOB 2.
4.2 AHanus3 JaHHBIX 3
Hroro no pazaeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 0 21.
11 KJIACC
KosmnuectBo yacos
Ne ni/m HauMeHnoBaHue pa3/iejioB U TeM NPOrPaMMBbI B KouTtpoabHbie MpakTny
cero padoThI padoThI
Paspnen 1. Teopernueckue 0oCHOBbI HH(POPMATHKH
1.1 Nudopmanus u naHGOpMaIMOHHBIC TPOIIECCHI 10 2.
1.2 MonenupoBaHue 8 2
Hroro no pasneny 18
Paznes 2. AnropuTMbl M IporpaMMHpoOBaHHue
2.1 DNEMEHTHI TEOPUU AITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI TAHHBIX 28 1C
)3 OCHOBBI 00BEKTHO-OPUEHTHUPOBAHHOTO 16 4
IIPOrPaMMHUPOBAHHUS
Hroro no pazaeny 50
Pazpnen 3. Un¢opManmoHHbIE TEXHOJIOTHH
31 KomMnberorepHo-MaremaTnueckoe g )
’ MOJIETUPOBAHKE
3.2 ba3bl naHHbIX 10 4




3.3

Beb-caiithl

14

34

Komnrelorepnas rpaduxa

3.5

3D-MoaenpoBanue

Utoro no pazneny

48

PesepBHOE Bpemst

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

ITOYPOYHOE IIVTAHUPOBAHHUE
10 KITACC

Ne n/n

Tema ypoka

TpeboBanus TeXHUKH 0€30MACHOCTH U
TMTHEHbI IpH paboTe ¢ KOMIbIOTEpaMH U
JPYTUMH KOMIOHEHTaMH IIU(PPOBOro
OKpPYKEHHUS

136 0

KoaunuecTBo yacoB

36.

KonTtpoJbHble

Bcero
padoThI

IIpakTHyeckne

padoThbI

[Tpuniuns! paboTHl KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMEH NaHHBIMU C IIOMOIIBIO IIIHH.
KoHTposneps! BHEIIHUX YCTPOMCTB

ABTOMAaTHYECKOE BBLIIIOIHEHHUE IporpamMmal
MIPOIIECCOPOM

OnepatuBHasi, IOCTOSIHHAS U JOJTOBPEMEHHAS
namATe. KoHTposuiepsl BHENIHUX yCTPONCTB.
[IpsiMo#t mocTyn K aMsATH

COBpeMCHHBIe KOMIIBIOTCPHBIC TCXHOJIOI'UH




[IporpammHoOe obecrieueHre KOMIbIOTEPOB,

7 KOMITBIOTEPHBIX CHCTEM ¥ MOOMIIBHBIX
YCTPOMCTB

2 CucremMHOe ITporpaMMHOE 0OecTieyeHHeE.
OnepalinoHHbIE CUCTEMBI

9 Yrunursl. paitBepbl yCTpOWCTB.
[TapamnensHOE IpOrpaMMHUpPOBaHUE

10 NHcTamsmus u AeMHCTAIISA NS
MIPOTPaMMHOTO 00ECTICUSHUS
@aiinoble cucteMsbl. [IpuHIKIBI pa3MenieHus

1 Y UMEHOBaHUs (DaliJIOB B TOJTOBPEMEHHON
namsty. [llabnons! 11t onucanust rpymi
¢aiinos
3akoHoaaTenbCcTBO Poccuiickoit deaepaiuu B

12 o0acT MPOrpaMMHOTO 0OeCTIeYeHHSI U
JTAHHBIX
[IpuHUUITBI HOCTPOCHMS U annapaTHbIE

13 KOMIIOHEHTBI KOMITBIOTEPHBIX ceTel. CeTeBble
MIPOTOKOJIBI

14 Cetp UnTEpHET

15 Paznenenue IP-cetn Ha noaceTH ¢ TOMOIIBIO
MAacoK IIoJceTen

16 CereBoe aIMUHUCTPUPOBAHUE
Bune! nestensHocTr B cetn IHTEpHET.

17 Cepsucsl HTepHeTa. ['ocynapcTBeHHBIE
AJIEKTPOHHBIE CEPBUCHI U YCITYTH

18 Nudopmanmonnasi 6€30macHOCTh

19 BpenonocHble nporpamMmmHoe o0ecrieueHrue u

METOBI OOPHOBI C HUM




20

[IpakTruyeckas pabora 1o reme
" AHTUBUPYCHBIE ITPOrPaMMbI"

21

Opranu3anus JMYHOTO apXrBa HH(GOPMAIUH.
PesepBHoe konupoBanue. [laponbHas 3amura
apxuBa

22

[IudpoBanne naHHBIX

23

24

Anropurm mmmdposanus RSA. Creranorpadus

[IpakTrueckas padota nmo teme "llIndposanue
TAHHBIX"

25

Wudopmanusi, 1aHHBIC U 3HAHUSL.
WudopmanroHHbIe TPOIIECCH B TPUPOJE,
TEXHUKE U 00111eCTBE

26

HenpepriBHbBIE U TUCKPETHBIE BETUYUHBI U
curHaisl. Heo6XoauMOCTh TUCKpeTH3auu
nH(popMaluy, NpeaHa3HaueHHOU JUIs
XpaHeHus, nepeaayu 1 00padboTku B HU(PPOBHIX
CUCTEMaxX

27

JIBon4HOEe KOoaupoBaHue. PaBHOMEpHBIE 1
HepaBHOMEpHbIE KOibl. JlekonupoBanue
CcOoO0OIIeHHH, 3aIMCAHHBIX C IIOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

28

29

VYcenosue ®ano. [loctpoenne 0THO3HAYHO
JIEKOJIMPYEMBIX KOJIOB C TIOMOIIBIO JIepeBa.
I'pad An. A. MapkoBa

EnuHuIb n3MepeHus KOIn4ecTBa
uH(popMaiuu. AndaBUTHBIN MOAXO K OIICHKE
KOJM4ecTBa MHPOPMAITIH

30

CHucTeMBI CUMCIIEHUSI

31

[TepeBon uncen U3 OMHOW CUCTEMBI CHYUCIICHUS
B JIPYTYIO




JIBonuHas1, BOCbMEpHUYHAs U

32 LIECTHAATEpPUYHAsI CUCTEMBI CUUCIIEHUS,
CBSI3b MEXKIY HUMHU
JIBou4Hasi, BOCbMEpUYHAs U

33 LIeCTHAaTEpUIHASI CUCTEMBI CUUCIIEHUS,
CBSI3b MEXIY HUMHU
JIBou4Hasi, BOCbMEpUYHAas U

34 HIeCTHAAATepUUHasi CUCTEMbI CUMCIICHHUS,
CBSI3b MEXIY HUMHU

15 Apudmernueckue oneparnyy B TO3UIIUOHHBIX
crcTeMax CUUCIICHUS

36 TponyHas ypaBHOBEIICHHAs CUCTEMaA
CUUCIICHUSI

37 JIBOMYHO-JIECSTUYHAS CUCTEMA CUUCIICHUS

38 KoaupoBanue TexkcToB

39 PacTtpoBoe koaupoBaHue H300paxeHni

40 [IpakTudeckas pabora 1mo Teme
" uckperuzarus rpaduueckoit napopmanun"
LBeToBBIE MOAENN. BEKTOPHOE KOAUPOBAHUE.

41 ®opwmartsl ¢aitnoB. TpéxmepHas rpaduka.
@OpakranpHas rpapuka
Koauposanue 3Byka. OueHka

0 MH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX JaHHBIX
IIPY 3a/IaHHBIX YaCTOTE JUCKPETU3ALNU U
Pa3psAHOCTH KOJUPOBAHUS

43 [IpakTuyeckas pabora 1o reme
"JluckpeTusanus 38yKoBoi nHpopmarn”

44 OCHOBBI anreOpHI JIOTHKH

45 Jlornueckue onepanuu. TaOINIbl HICTUHHOCTU




46

Jlornyeckue BoIpaxkeHus. Jlornueckue
TOXJIecTBa. JoKa3aTesbCTBO JIOTHUECKUX
TOKJECTB C MOMOLIbIO TAaOJIUI] UICTUHHOCTH

47

[TpakTrueckas padota nmo Teme «lloctpoeHue u
aHajan3 Ta0IUI HICTUHHOCTH B TA0JINYHOM
MIPOIIECCope»

48

Jlornyeckune OII€panru U orncpanvu Haq
MHOXCCTBaAMH

49

Jlorndeckue OIrcpanuru U onepanvu Haq
MHO>XKECTBaMH

50

51

3aKOHBI aNTreOphl JIOTUKU. DKBUBAJICHTHBIE
npeoOpa30BaHMsl IOTHUECKUX BBIPAKCHUI

Jlornueckue YPaBHCHUA U CUCTEMbI ypaBHCHI/II\/’I

52

Jlornyeckue GyHKIMU. 3aBUCHMOCTD
KOJIMUECTBA BO3MOKHBIX JIOTUYECKUX (PYHKIINH
OT KOJINYECTBA apryMeHTOB. 11oyHBIE CUCTEMBI
JIOTHYECKUX (PYHKIUN

53

Kanonndeckne (hopMBbI JIOTHIECKUX
BbIpakeHUI. COBEpIIEHHbIE TU3BIOHKTUBHbIE U
KOHBIOHKTHUBHbIE HOPMaJIbHbIE (DOPMBI,
QIITOPUTMBI UX ITOCTPOCHHUS IO TabJIHLIe
HUCTUHHOCTH

54

Jlorndeckue 371€MEHTRI B COCTaBE KOMITIBIOTEPaA

55

Tpurrep. CymmaTop. MHOropaspsiiHblii
CyMMaTop

56

[TocTpoeHue cxem Ha JIOTHUECKUX dJIEMEHTaX.
3aHI/ICB JIOTUYECCKOT'O BBIpa}KeHI/IH 10
JIOTUYECKOU CXeMe

57

MI/IKpOCXGMBI 1 TCXHOJIOT'UA UX ITPOU3BOACTBA




58

[IpencraBneHue LenbIX YUCEN B IAMATH
KoMIIbtoTepa. OrpaHUu4eHHOCTb IMana3oHa
qycell IpY OTPAHUYEHUH KOJIMYECTBA
paspsnos. [lepenonnenue pa3psaHoON CETKU

59

Be33nakoBEIe ¥ 3HAKOBLIE JaHHBIE. 3HAKOBLIN
OuT. J[BOWYHBINA TOTIOJHUTEIBHBIN KOJT
OTPULIATEIbHBIX YUCEII

60

61

[ToOuToBBIE TOTHYECKHE OTIEPAIUH.
Jlornyeckuii, apuh)METHUECKHUHN U
IHUKJINYECKUI CABUTH

[[IudpoBanue ¢ MOMOIIBI TOOUTOBOM
onepanuu «uckmoyvaroriee NJI»

62

HpeILCTaBHeHI/IC " XpaHCHHUEC B MaMATU
KOMIIBIOTEPA BEIICCTBCHHBIX YHUCCII

63

64

65

Brimonnenue onepaunﬁ C BCIICCTBCHHBIMHU
YHCJIaMH, HAKOIIJICHHUC OIIOOK npu
BBIYHCIICHUAX

IIpakTuyeckas pabdora no reme «M3yuenue
NOpa3psTHOrO MAIIMHHOT'O MPE/ICTaBICHUS
LIEJIBIX M BEIIECTBEHHBIX YHCEI»

AHau3 anropuTMOB

66

67

DTarbl peneHus 3a1a49 Ha KOMITBIOTEPE.
HNHcTpymMeHTaBHBIC CPEICTBA: TPAHCIISATOD,
OTJIATYHK, TIPOOUITUPOBIIHUK

Cpena nporpammupoBanust. Komnusiius u
WHTepIpeTanus nporpamMmm. BupryanbHbie
MamuHbl. HTerpupoBaHHas cpea pa3paboTku

68

Meroas! OTJIaIKH IPOTPaMM

69

Tunbl nepeMeHHBIX B SI3bIKE
MIPOrPaMMUPOBAHUS




70 O06paboTKa LeNbIX Yncel 1
71 O6paboTKa BEIIECTBEHHBIX YHCEI 1
72 CrnyualiHble U IICEBIOCITyYaliHbIE YMCIIa 1
73 Betrsnenus. CnoxHbIe yCIOBUS 1
74 Hukisl ¢ ycnoBueM 1
75 [uknsl no nepeMeHHOM. B3anmo3aMeHsaeMocThb |
pa3IUYHbIX BUAOB IIUKIIOB
76 O06paboTKa HATypaJTLHBIX YUCEN C 1
UCIOJIb30BAaHUEM LIUKJIOB
HaxosxneHne Bcex MpOCTHIX YUCEN B 3aIaHHOM
77 nuanasone [IpakTuueckas paboTta 1mo Teme 1 0.5
«Pemenue 3a1ay metogoM nepedopa
78 HNuBapuaHT nukia 1
79 JIOKyMEHTHUPOBAaHKE IPOTPAMM 1
80 O06paboTka JaHHbBIX, XpaHAIIMXCcs B (daiiinax 1
81 Pa3Ouenue 3amayu Ha moa3anadu 1
Hcnonw3oBanue craHgapTHONW OMOIMOTEKH
2 s3bIKa TIporpaMMupoBanus. [logxmoueHne |
O61OIMOTEK MOAMPOrPaMM CTOPOHHUX
MPOU3BOAUTENEH
83 [TonnporpamMmel (poueaypsl U QyHKIHH) 1
84 [ToxnporpamMmel (ipoueypsl U QyHKIHH) 1
25 [IpakTuueckas pabora no teme "PazpaboTka | |
noamnporpamMm"
Pexypcus. PekypcuBHble 00beKTHI ((paKTabl).
26 PexypcuBHbIe poLieAyphl U (HyHKIIUH. 1
Hcnonp30BaHue cTeka jsl OpraHu3aluu
PEKYPCHUBHBIX BBI30BOB
%7 [IpakTuyeckas pabora no reme "PexypcuBHbIe 1 1

MOANIPOrpaMMbI"




88

MoaynpHBIN IPUHLIKIL IOCTPOEHUS IIPOrpaMM

89

YuciaeHHbBIE MCTOBI

90

[TpakTudeckast pabota mo Teme «HucieHHoe
pelLIeHHE YPAaBHEHUID)

91

Hcnons3oBanne AUCKPETHU3allu B
BBIYHMCIINTCIIbHBIX 3aJadax

92

[IpakTuueckas pabota mo Teme
«IIpubnmxEHHOE BBIYUCIICHUE ATUH KPUBBIX U
wiomanen puryp»

93

[IpakTryeckas pabdora mo teme «Ilonck
MakcuMyMa (MUHUMYyMa) (QyHKIIHI

94

95

96

OO6paboTka CUMBOJIBHBIX JAHHBIX. AJITOPUTMBI

00pabOTKN CHMBOJIBHBIX CTPOK: MOJICUET
KOJIMUECTBA MOSBJIEHUI CUMBOJIa B CTPOKE

A.]'IFOpI/ITMBI O6pa6OTKI/I CHUMBOIJIbHBIX CTPOK:
pa36I/ICHI/IC CTPOKH Ha CJIOBa I10 Hp06eHLHBIM
CHUMBOJIaM

AAroput™Mbl 06pabOTKH CUMBOJIBHBIX CTPOK:
MOVCK MOJCTPOKU BHYTPH JIaHHOU CTPOKH;
3aMEHa HalIEHHOM NMOACTPOKH Ha APYTYIO
CTPOKY

97

[IpakTrueckas padota nmo teme "ObpaboTKa
CTPOK C UCIIOJIb30BaHHEM (YHKIIUN
CTaHJIAPTHON OUOIMOTEKH SI3bIKA
IIpOrpaMMHUpPOBaHUA"

98

['enepanmst coB B 3a1aHHOM aji)aBUTE

99

MaccuBbl U IOCIE10BATEIILHOCTH YU CEIL.
[IpakTuyeckas padora o reme "3anonHeHne
Maccusa'

0.5

100

O06001IEHHBIE XapaKTEePUCTUKNA MacCHBa




JIMHEeNHBIN OKUCK 3aJJaHHOr0 3HAUEHUS B
Maccuse. [IpakTudeckast paboTa o Teme

101 " . . 1 0.5
JIMHEWHbIN NOUCK 3aJaHHOTO 3HAYEHUS B

Maccuse"
[IpakTuyeckas pabdora o reme "Ilonck

102 MUHHUMAJIBHOTO (MAaKCUMAaJIbHOTO) 3JIEMEHTa B 1 1
YKICI0BOM Maccuse"
CoptupoBka ogHOMepHOro MaccuBa. [Ipocteie

103 MeToAbl cOpTUpOBKH. [IpakTHueckas padoTa mo 1 0.5
teme "[IpocThie METOIBI COPTHUPOBKHU MaccuBa'
CoptupoBka cnusinueM. beictpast copTupoBka

104 MaccuBa (anroputM QuickSort). [IpakTudeckas 1 0.5
pabota no Teme "bpicTpas copTHpOBKa '
MaccuBa"
JIBOMYHBII TOUCK B OTCOPTUPOBAHHOM

105 Maccuse. [IpakTudeckas paboTa 1o Teme 1 0.5
" JIBOMYHBIN MOUCK"

106 JIByMepHbIE MAacCCUBBI (MaTpPHULIbI) 1

107 AnTOpuUTMBI 00pabOTKH MAaTPHIT 1

108 Pemtenue 3amay aHaauza TJaHHBIX 1

109 CpencTBa TEKCTOBOIO Ipolieccopa 1

110 KomnbrorepHas BEpCTKA TEKCTA 1

11 [IpakTrnyeckas pabora no reme "Bépcrka | |
JOKYMEHTOB ¢ MaTeMaTHueckuMu popmynamu”

112 HNHCcTpyMEHTBI pelieH3UPOBAHUS 1

113 [IpakTuueckas pabora 1o Teme 1 1
"MHoOrocTpaHU4HbIE JOKYMEHTHI"
Oo6naunsbie cepBuchl. KomnekTuBHas padora ¢

114 nokymentamiu. [Ipakrudeckas pabora o reme 1 0.5

"KonnextuBHas padoTa ¢ ToKkyMeHTaMu"




115 Anann3 ga"HubeIX. bonbine qaHHbIE 1

116 MaruaHoe o0yueHue 1

117 AHanu3 TaHHBIX C TOMOIIIBIO JIEKTPOHHBIX 1
Ta0IUI]

1138 [IpakTrueckas padota o teme "AHanm3 | |
JTAHHBIX C TTOMOIIBIO JIEKTPOHHBIX TadHIl"
ITocTpoenue rpadukoB QyHKITHI.
[IpakTudeckas pabota nmo teme "Harnsanoe

119 MPEICTaBICHUE PE3YIHTATOB CTATUCTUYECKOM 1 0.5
00pa0OTKH IaHHBIX B BUJE JUarpamMm
CpeACTBaMH PEIaKTOpa IEKTPOHHBIX Ta0IUI"

120 Jluauu Tpenna. [Ipaktuyeckas pabora o Teme 1 0.5
"[TonGop muHMK TpeHa, MPOTHO3UPOBaHKE"
[Mon6op mapamerpa. [IpakTuyeckas padora 1o

121 Teme "HucneHHoe peleHne ypaBHEHHH ¢ 1 0.5
MOMOIIIBIO TI0/100pa apamerpa"
OnTuMuzanms Kak MOMCK HAMTY4IIeTro
pelieHus B 3aIaHHBIX YCIIOBUSX.

122 [TpakTudeckas pabota o Teme "Penienue 1 0.5
3a/1a4 OMTHUMH3ALUN C TIOMOIIBIO YJIEKTPOHHBIX
Tadm"”

123 PesepBHOE Bpemst 1

124 PesepBHOE Bpems 1

125 PesepBHOE Bpemst 1

126 PesepBHOE Bpems 1

127 PesepBHOE Bpemst 1

128 PesepBHOE Bpems 1

129 PesepBHOE Bpems 1

130 PeszepBHOE Bpemst 1

131 PesepBHOE Bpems 1




132

PesepBHOE Bpems

133

Pe3epBHOE Bpems

134

PesepBHOE Bpemst

135

PesepBHOE Bpems

136

PesepBHOE Bpemst

— | | | [

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

136

21.5

11 KITACC

Ne
n/n

Tema ypoka

KonuuectBo nnpopmanuu

KoaunuyecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IMpakT4yeckue
padoTsI

AJIFOpI/ITMI)I CXXaTus JaHHBIX

AnroputMm Xaddpmana

[TpakTrueckas padota no reme "Cxarue
JTAHHBIX ¢ TOMOIIBI0 aropuTMa Xaddmana"

Anroputm LZW

AJNTOPUTMBI CKATHSI TaHHBIX C MOTEPSMHU.
[IpakTuueckas pabora no teme "Cxarne
JaHHBIX ¢ norepsimu (anroputmsl JPEG, MP3)"

0.5

CxopocTh niepe1aun JaHHBIX

HOMCXOYCTOﬁQHBLIC KOIbI

[TpakTuueckas paboTa 1mo Teme
"[ITomexoycToilunBblie KOJbI"

10

Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX
B3aumoeicTeue. CucteMHbI 2P heKT.




VYnpasieHue kak HH(QpOpPMaIMOHHBIHN MpoLecc.
OG6parHas cBs3b

11 Mogenu u MmoaenupoBaHue 1

12 I'padsr 1

13 Pemenue 3amau ¢ momorisio rpados 1

14 HepeBbs 1

15 OCHOBBI TEOPUHU UTP 1
[TpakTuueckas padora mo teme "llonck

16 BBIUTPBIIIHOM CTPATETUH B UTPE C MOJTHOM 1
uHdopmaruein"”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIJICKTA 1

13 [TpakTrueckas padora o Teme "Cpencra |
HCKYCCTBEHHOI'O MHTEJUIeKTa"
dopmanuzanus MOHATHS anroputMma. MaimHa

19 TrpIOpHHTa KaK YHUBEpPCAIbHAs MOJCIIb 1
Beuncienuil. Tezuc Yépua—TrropuHra

20 [TpakTnueckas padota no teme "CocraBiieHue |
IPOCTON MPOrpaMMBbI JUIsi MalmuHb! ThropuHra'

21 Mamumna ITocra 1

22 Hopmanbnblie anropudmel MapkoBa 1
ANTOPUTMUYECKU HEpA3pEIINMbIE 3a/1aUH.

23 3agada octaHoBa. HeBO3MOXKHOCTE 1
ABTOMATHUYECKOHN OTIIAJKU MTPOTpaMM

24 CI10KHOCTb BBIYUCICHUI 1

25 [Touck mMpoCTHIX YKCEN B 3aIaHHOM JHArna3oHe C |
MOMOIIBIO AITOPUTMa «peleTo JpaTocheHar

2% ITpakTnueckas padota no teme "llonck |
MPOCTHIX YKCEIT B 3aJJaHHOM Jihana3oHe"

7 MHoropa3psiiHbI€ 1IeJIbIe YHhCiia, 3aJa4l 1

JUIMHHON apu(pMETUKU




28

[TpakTuueckas pabora no teme "Peanunzarus
BBIUMCJIEHUH ¢ MHOTOpa3psAHBIMU YncIaMu”

29

CrnoBapu (accolMaTUBHBIC MACCUBBI,
oToOpakeHwus ). Xomi-tTabauiel. [loctpoenune
aI(paBUTHO-9aCTOTHOTO CIIOBAPS TSI 32IaHHOTO
TEKCTa

30

31

ITpakTuueckas padora o teme "l[loctpoenue
an(aBUTHO-4aCTOTHOTO CIIOBApS ISl 3a1aHHOTO
TekcTa"

AHaM3 TeKCTa Ha €CTECTBEHHOM SI3bIKE.
Brigenenue nocnenoBaTenbHOCTEN MO
nrabiony. PerynspHbie BeipaxkeHus. YacTOTHBIM
aHaIN3

32

[TpakTnueckas padota o reme "AHanu3 TeKcTa
Ha €CTECTBEHHOM SI3BIKE"

33

34

Creku. AHanu3 NpaBUILHOCTU CKOOOYHOTO
BBIPAXKECHUS

Brruncnenue apupMeTu4eckoro BeIpaxeHus,
3aMMCaHHOTO B MOCT(PUKCHOM dhopme

35

[TpakTrueckas pabota no reme "Bpruncnenue
apu(METHIECKOTO BBIPAKEHHSI, 3aITUCAHHOTO B
noctduxcHoi popme"

36

37

Ouepenu. Mcnonb3oBanue ouepeau st
BpeMCHHOFO XpaHeHI/ISI JAHHBIX

[TpakTideckas pabota 1mo Teme
"Ucnonws3oBanue ouepenu"

38

HepeBbsi. Peanuzanus nepesa ¢ TOMOIIbIO
CCBUIOYHBIX CTPYKTYp. /IBonuHbIe (OMHApHBIC)
nepesbsi. [locTpoenue nepesa JUist 3aJaHHOTO
apru(METHYECKOTO BBIPAYKEHHS




39

[TpakTudeckas pabota mo Teme
"Ucnonp3oBanue 1epeBbEB ISl BBIYUCICHUS
apu(METHYECKUX BhIpaKEHHUH"

40

PekypcuBHbIe allrOpUTMBI 00X0a IepeBa.
Vcnionb30BaHue CTEKa M OUepeu it 00X01a
JepeBa

41

42

PexypcuBHBIE anropuTMbl 00X0/a AepeBa.
Hcnonp3oBanue cTeka 1 oyepenu Uit 00xoaa
JepeBa

Anroputmsl Ha rpadax. [Toctpoenne
MHHUMAaJIbHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSA3HOT'O HEOPHEHTHPOBAHHOTO

rpada

43

O06xox rpada B riryouny. O6xox rpada B
HIAPUHY

44

45

Konn4ecTBO pa3InyHbIX IIyTEN MEX Ty
BEPIINHAMU OPUEHTUPOBAHHOI'O
aIlMKJINYeCKoro rpada

Anroput™m JIeHKCTpBHI.

46

[TpakTrueckas pabota no reme "Bpruncnenue
JUIMHBI KpaTyaiIlero nyTu Mexay BepUIMHaAMH
rpaga (anroputm Jledkcrpsl)"

47

Aunroputm @noitna—Y opriania

48

3anaqu, pemaemMsple ¢ IOMOILBIO
JUHAMHYECKOT0 IIPOrpaMMUPOBAHUS:
BBIYUCIICHHE PEKYPCUBHBIX (PYHKLIUH

49

[TpakTuueckas pabota no reme "Bpruncienue
PEKYPCHUBHBIX ()YHKIUH C TOMOIIBIO
JUHAMHYECKOI0 IporpaMmMupoBaHus”




3ajauu, peraeMble C MTOMOUIbIO

50 JUHAMUYECKOTO MPOrPaMMHUPOBAHUS: TIOACYET
KOJINYECTBA BAPUAHTOB
[IpakTruueckas padora mo teme "I[loacyér
51 KOJIM4YECTBA BAPUAHTOB C IIOMOILBIO 1
JUHAMHYECKOI0 IporpaMMupoBaHus"
3anauu, peraeMble ¢ TOMOIIBIO
52 JTUHAMHYECKOTO IPOrPaMMUPOBAHUS: 3a]a41
ONTUMHU3AINH
53 [TonsiTHE O MapagurMax MporpaMMHUPOBAHUSL.
0O0630p A3BIKOB MPOTPAMMHUPOBAHUS
54 [TonsiTne 06 00BEKTHO-OPUEHTHPOBAHHOM
IPOTPaMMHUPOBAHUH
55 OO0bexThl U Knacchl. CBOMCTBA U METOIBI
00BEKTOB
56 OOBbEKTHO-OPUEHTUPOBAHHBIN aHATIN3
[TpakTnueckas pabota 1o Teme
57 "Hcnonp30BaHue TOTOBBIX KJIACCOB B 1
nporpamme”
58 Pa3paboTtka nmporpamMm Ha OCHOBE OOBEKTHO-
OpPUEHTHUPOBAHHOTO MOIX0/Ia
59 [IpakTruueckas padora "Pa3paboTka mpoctoit |
MPOrpamMMBbl C UCIIOJIb30BaHUEM KJIacCOB"
Wnkancynauus. [lpaktuueckas padota mmo reme
60 "Pa3paboTka kiacca, uCIoyb3yOIero 0.5
WMHKAICYJISAIHI"
61 Hacnenosanue. [lonumopdusm
2 [TpakTruueckas pabora o Teme "Pa3paboTka |

UepapXxuu KJIaccoB"




Cpenbl OBICTPOIA Pa3pabOTKH MPOrpaMM.

63 [TpoexTrpoBanue uuTepdeiica moap30BaTes

64 [TpoexTupoBanue nHTEpdEiica moab30BaTEsA

65 Vcrionb30BaHUE TOTOBBIX YIPABIISEMBIX
AIIEMEHTOB JUIsI TOCTPOSHHSI HHTepdeiica

66 ITpakTrueckas padota no reme "Pa3zpaboTka |
IpOrpaMMBI ¢ TpaduueckuM nHTepdeiicom”

67 H3ydeHnue BTOPOro si3pIKa MPOrpaMMHUPOBAHUS

68 N3ydeHne BTOpOro si3plka MporpaMMHpOBaHUS

69 Dranbl KOMIIBIOTEPHO-MAaTEMATHYECKOTO
MOJICTTUPOBAHUS
JuckpeTn3anus npyu MaTeMaTHYeCKOM

70 MOJIEJTMPOBAHUH HETIPEPHIBHBIX MPOIIECCOB.
MonenupoBaHue JBUKCHUS

71 [TpakTnueckas pabota 1o Teme 1
"MopenupoBaHue ABUKEHUA"
MonenupoBaHre OMOTOTHYECKIX CUCTEM.

72 [TpakTuyeckas pabora 1o reme 0.5
"MopenupoBaHue OMOTOTUYECKUX CUCTEM"

7 MareMaTHueCKue MOJIEIH B SKOHOMHUKE.
BrruncnurenbHble 3KCIEPUMEHTHI ¢ MOACTISIMU
BepositHocTHBIE MOztenu. [IpakTiudeckas paboTta

74 o Teme "MMUTaIMOHHOE MOIETTUPOBAHHE C 0.5
nomoltibio metona Monte-Kapino"

75 KommbroTepHOe MO/IETTMPOBAHUE CUCTEM
yIpaBJICHUS

76 O06paboTka pe3yabTaTOB SKCIIEPUMEHTA

77 Tabmuunble (pesIIMOHHbBIC) 0a3bI TAHHBIX




[Touck, copTupoBKa U GpUIBTpaAIMS JAHHBIX.

78 3arnpocsl Ha BEIOOPKY JTaHHBIX. 3aIIPOCHI C
napameTpamu. BeruncnsieMble Mosis B 3anpocax

79 [IpakTrueckas padora mo Teme "Pabora ¢
TOTOBOM 0a30i1 TaHHBIX"
MHuorora0iuunble 0a3bl JaHHBIX. THIBI CBSA3EH

80 MEeXy Tabnuiamu. BaenmHui kiroy.
[{enocTHOCTH 6a3bl JAaHHBIX

21 [TpaxkTrueckas padota no reme "Pa3zpaboTka
MHOTOTA0TMYHOM 0a3bl TaHHBIX"

82 3anpockl K MHOTOTA0IMYHBIM 0a3aM JIaHHBIX

23 [IpakTrueckas padora 1o Teme "3anmpochl K
MHOroTa0JIMuHon 0a3e JaHHbIX"

84 S3bIk ynipaBienus nanHsIMu SQL

85 [TpakTrdeckas pabota mo Teme "YnpaBieHue
JIAaHHBIMM C TIOMOIIIBIO si3bika SQL"

26 Hepenstmonnsie 6a3pl JaHHBIX. DKCIIEPTHHIE
CUCTEMBI

87 HHTepHEeT-NpUIoKEeHHUS
IlonsiTHE O CEpBEPHOM U KIIMEHTCKOM 4acTAX

88 caura. TexHONMOrus «KIMEHT — CEPBEPY, €€
JIOCTOUHCTBA U HEJIOCTaTKU

89 OcHogsl s1361ka HTML

90 [Tpaktuueckas pabora no teme "Co3nanue
TEKCTOBOW BeO-CTpaHUIIbI"

91 OcHogsl s13p1ka HTML

92 OcHogsl s13p1ka HTML
[Tpaktuueckas padora o treme "Co3nganue BeO-

93 CTpaHULIbI, BKIIOYAOUIENH MYJIbTUMEININHBIE

00BEKTHI (PUCYHKH, 3BYKOBBIC IaHHbIC, BUJIE0)"




94

OcHOBBI KackaTHbIX Ta0Ou1 cTrei (CSS)

95

ITpakTuueckas padora mo teme "OdopmieHne
CTPaHUIIBI C TOMOIIBIO KACKaTHBIX TaOJIHII
crunein”

96

Cuenapuu Ha si3pike JavaScript

97

Cuenapuu Ha si3p1ke JavaScript

98

®opmbl Ha BeO-CTpaHHUILIE

99

100

[Tpaktudeckas padora o reme "O6padboTka
JaHHBIX Gopm"

Pa3merienue Be6-caiiToB. Yciayra XOCTHHTA.
3arpy3ka ¢aiinoB Ha calT

101

Kanpuposanwue. VcnipaBiieHne nepcreKTUBBI.

['ucrorpamma. Koppekuus ypoBHeH, KOPPEKIIHs

neta. O0ecIBeUnBaHUE [IBETHBIX
M300paxKeHHA

102

BBox n3o0pakeHuit ¢ UCTIOIb30BaHUEM
Pa3IUYHBIX ITU(PPOBBIX YCTPOUCTB.
[TpakTiueckas pabota no teme "Ob6paboTka
nudpoBeIx hororpaduii”

0.5

103

Peryms. Pabota ¢ obnactsimu. OUIbTpPHL.
[IpakTuueckas pabora o teme "Peryms
nndpoBeIx pororpaduii”

0.5

104

MHorocnoiiable n3o6paxeHus. TeKCToBbIe
ciou. Macka cios. Kanansl. CoxpaneHnue
BBIAEIIEHHON 001aCTH

105

[TpakTuyeckas pabora 1o reme
"MHorocinoiiabsie n300paxeHus"

106

[ToaroToBKa WILTFOCTpAIIHiA /17151 BEO-CalTOB.
[IpakTudeckas pabota 1mo Teme
" AHMMHUpPOBaHHBIE H300paxeHus"

0.5




Bekrophas rpaduka. Bekropuzanus pacTpoBbIX

107 . I
M300paKCHHIA

108 [TpakTruueckas padora o Teme "BekropHas |
rpaguka"

109 [TpyHLMIIBI TOCTPOEHMSI U PENAKTUPOBAHUS 1
TPEXMEPHBIX MOJIEIICH

110 [Ipaktuueckas padora no teme "Coznanue |
IPOCTBIX TPEXMEPHBIX Mojeen"”

111 Cetounbie Moziend. Matepuaibl 1

112 [TpakTrueckas padota no reme "CeTouHble |
mozaenu"

113 MozenupoBaHue UICTOUHUKOB OCBEILICHHS. i
Kameps!

114 [TpakTtuueckas padora no teme "Pennepunr” 1

115 AnnutuBHbIE TeXHOJ0TUU (3D-npuHTEpHI) 1

116 [ToHsiTHE O BUPTYAJIbHON PEaIbHOCTU U 1
JIOTIOJTHEHHOM peabHOCTH

117 PesepBHOE Bpems 1

118 PesepBHOE Bpems 1

119 PesepBHOE Bpems 1

120 PesepBHoe Bpems 1

121 PesepBHOE Bpems 1

122 Pe3epBHOe Bpems 1

123 PesepBHOEe Bpems 1

124 PesepBHOe Bpems 1

125 PesepBHoe Bpems 1

126 Pe3epBHOE Bpems 1

127 PesepBHoe Bpems 1

128 Pe3epBHOE Bpems 1




129 PesepBHoe Bpems 1
130 Pe3epBHOE Bpems 1
131 PesepBHoe Bpems 1
132 Pe3epBHOE Bpems 1
133 PeszepBHoe Bpemst 1
134 Pe3epBHOE Bpems 1
135 PeszepBHoe Bpemst 1
136 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

136

36.5




MHNPOBEPAEMbBIE HA EI'D 11O UH®POPMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM
IHPOI'PAMMBI CPEJHEI'O OBHIEI'O OBPA30BAHUA

Kon
NpoBepsIeMOro
TpeOOBaHNS

1.

IIpoBepsiemble TpeOOBaHMS K MPeIMETHBIM Pe3yJbTaTaM 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeaHEro 001ero 00pa3oBaHus

3namo (nonumamu)

1.1

1.2

1.3

1.4

[lonumMaHue  OCHOBHBIX MPHUHIMIIOB  YCTPOWCTBA M (YHKIHMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX M MOOWIBHBIX KOMITBIOTEPOB; TEHICHIUN pPa3BUTHS
KOMIBIOTEPHBIX TEXHOJOTHH, BIIAJICHHEC HABBIKAMHU Pa0OThI C OMEPAIMOHHBIMH
CHUCTEMaMH ¥ OCHOBHBIMH BHJaMU MPOTPAMMHOTO OOECHEYEHHUs A pPelICHUS

y‘le6HbIX 3a1a4 110 B]':»I6paHH01>i cricnuajnu3alnmu

Hanuune HpeHCTaBHeHHﬁ (6] 0a30BBIX IIpUHIUIIaAX OpraHu3anuu n

(YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH
[ToHnMaHMe OCHOBHBIX IPUHIIUIIOB IUCKPETU3ALUH PA3IMYHbIX BUAOB HH(DOPMAIUH

[Tonnmanue 6a30BBIX aNTOPUTMOB OOPAOOTKHU YMCIOBOM M TEKCTOBOM MH(OpMAaLIUN
(3amuch YKcesl B TMO3WIHUOHHOM CHCTEME CUUCIICHHS, JETUMOCTh IIEJbIX YHCEIT,

HaXOXKJCHHWE BCEX TPOCTHIX YHCET B 33JaHHOM Juamna3oHe; o0paboTka
MHOTOPa3PSAIHBIX LIETBIX YHCEN; aHATH3 CHMBOJBHBIX CTPOK M IPYTHX), aITOPUTMOB

IOUCKa U COPTUPOBKHU

1.5

1.6

1.7

3nanue (GYHKIHMOHAJIbHBIE BO3MOXXHOCTH HWHCTPYMEHTAJbHBIX CPEACTB CpPEIbI
pa3paboTku

Bnagenue OCHOBHBIMH CBEACHHMSIMH O 0a3axX MaHHBIX, UX CTPYKType, CpPEeICTBax
co31aHus U pabOThl C HUMH

[lonumMaHue BO3MOXKHOCTEHI M OrpAaHUYEHUM TEXHOJOTUH HCKYCCTBEHHOIO
HHTCIIJICKTA B paSJ'II/I‘-IHI)IX 06nacmx; HaJIN4YHC HpCI[CTaBHeHI/IfI 06 HUCIIOJIB30OBAHUHN

MH(GOPMAITMOHHBIX TEXHOJIOTHA B Pa3IMYHBIX MpodecCHOHANBHBIX chepax

1.8

Brmagenne — TeoperHueckuMM  anmapaTroM, — MO3BOJSIOIIMM  OCYILECTBIIATH
[IPEICTABJICHUE 3aJaHHOT0 HATYPAJIBHOI'O YUCJIA B PA3JIMYHBIX CUCTEMAX CYUCIICHUS;
BBINOJIHATH PE0Opa30BaHUs JIOTHYECKUX BBIPAXKEHUH, UCTIOb3YsI 3aKOHBI areOpbl

JIOTHKU; ONpeAeNATh KpaTyaliliuii MyTh BO B3BEILIEHHOM Ipade u KOJIMYeCcTBO MyTen

MeX/ly BEpLUIMHAMH OPUEHTUPOBAHHOTO AlIMKJINYECKOro rpada

Ymemo

2.1

YMeHue HCnonb30BaTh KOMIIBIOTEPHO-MaTeMaTUYECKUe MOJEIN JUIsl aHajiu3a
00BEKTOB U MPOLIECCOB: (POPMYIUPOBATH L1E€Tb MOJICITUPOBAHUS, BBITIOIHATH aHATIHN3
pe3yJIbTaTOB, IIOJYYEHHBIX B XOJ€ MOJEIMPOBAHMS; OLICHUBATH AaJ€KBaTHOCTh
MOJIETIM MOJENUpyeMOMYy OOBEKTYy WM MpOLEcCy; MNPEACTaBIsITh PE3yJIbTaThl

MOACIINPOBAHUA B HATTIAAHOM BUC




2.2

YMmenue knaccuuiupoBaTh OCHOBHBIE 33/1a4U aHANN3a JaHHBIX (IIPOTHO3UPOBAHHUE,
KJ1acCU(pUKaIus, KJIacTepu3alus, aHayu3 OTKJIOHEHHUI); MOHUMATh
MOCIIEA0BATENbHOCTh PEUICHUS 3a/1a4 aHaJIN3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,

OYMCTKAa M OIEHKAa KadecTBa JIaHHBIX, BBIOOp W (WJIM) TOCTPOCHHE MOJIENH,

HpeO6p330BaHI/I€ JAaHHBIX, BUSyaJIU3allvusd JaHHBIX, HHTCPIIPCTALUA PC3YJIbTATOB

23

YMeHue omnpeneniate HH(QOPMAIMOHHBIH O00BbEM TEKCTOBBIX, TpapUUECKUX U
3BYKOBBIX JJAHHBIX NP 33/1aHHBIX MapaMeTpax JUCKPEeTH3alUU. Y MEHHE ONPEAesITh
CPE/IHIOI0 CKOPOCTH Tepeaul JaHHBIX, OLICHUBATh U3MEHEHHE BPEMEHH Mepeaadn

IIPU U3MEHEHUU UHPOPMAITMOHHOTO 00bEMA JJAaHHBIX U XapaKTePUCTUK KaHalla CBS3H
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2.5

2.6

VYmenue CTPpOUTH KO, O6€CH€“II/IB8.I-OI_HI/II‘/'I HAaUMCHBIIYIO BO3MOXHYIO CpCAHIOIO

JUTMHY COOOIIEHUs TTPU U3BECTHON YacTOTE CHMBOJIOB

VYMeHre ucnonn308aTh IIpyu pCIICHUH 3a1a4 CBOMCTBA ITO3UIIMOHHON 3aIIUCH YHuCcCl,
AJITOPUTMBI MMOCTPOCHUSA 3allUCU YUCJIa B MMO3UIIMOHHON CHCTEME CYHCICHHS C
3aIaHHBIM OCHOBAHHUEM U IMOCTPOCHUA YK CJIa 11O CTPOKCE, conepmameﬁ 3aIlMCh OTOIO
Yyuclia B MO3UIMOHHOM CHCTEME CUHCICHHUS C 3aJaHHBIM OCHOBAHUEM; YMCHHC

BBIINIOJIHATD apI/I(bMeTI/ILIeCKI/Ie OorIepanyu B IIO3UIUMOHHBIX CUCTCMAX CHHUCICHUA

YMeHHue CTpOUTh JOrMYecKOe BBIpaXKEHHWE B JAM3BbIOHKTUBHOM M KOHBIOHKTHBHOM
HOpPMaJIbHBIX (OpMax IO 3aJaHHOH TabJHile MCTUHHOCTH; HCCIeNoBaTh OO0JIACTh
WMCTUHHOCTH BBICKa3bIBaHUs, COAEPIKAILEro IEPEMEHHbIE, pellaTh HECIOKHBIE

JIOTUYCCKUC YPABHCHUA

2.7

2.8

YMeHue pemars airOpuTMUUIECKHE 3a7a91, CBSI3aHHBIE C aHAJIM30M rpadoB (3a1a4n
MOCTPOCHHUS ONTHUMAJIBHOTO TYTH MEXKIYy BeplmiMHaAMHU rpada, ompenercHus
KOJMYECTBAa  paA3JIMYHBIX MyTeM MeXJy BepUIMHAMU  OPUEHTUPOBAHHOIO

AIUKIIMYeCcKoro rpada)

YMeHHE UCIOJIB30BAaTh JEPEBbs IIPU aHAIU3€ M IIOCTPOCHUU KOJOB M Ul
NPEJICTaBICHUs apU(PMETHUECKUX BBIPAKEHUN, MPU pPELICHUM 3a1ad IOMCKa U
COPTHPOBKHM; YMEHHE CTPOUTh JI€PEBO UIPHl 10 3aJaHHOMY aJITrOpUTMY;

p83pa6aTBIBaTB 1 000CHOBBIBATH BBIUT'PBIIMIHYIO CTPATCTHUIO UT'PBI

2.9

YMeHue aHamu3upoBaTh AITOPUTMBI C HCIOJIB30BaHUEM TaOJHIl TPAaCCHPOBKHU;
oTpeneNATh 0€3 UCTI0Ib30BaHUS KOMITBIOTEPA Pe3yIbTaThl BHIIOIHEHUS HECIOKHBIX
IIporpamM, BKJIIOYAOIIMX LMKJIbI, BETBICHHUS W NOANPOTPAaMMBI, IPU 3aJaHHBIX

HUCXOOHBIX JaHHBIX

2.10

YMeHue onpenensatb CI0KHOCTh H3Y4aeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMHpOBaHHE >JIEMEHTOB MAacCHBa, COPTHPOBKAa MAaccHBa, MepeOOpHbIE
QITOPUTMBI, JIBOUYHBINA MOUCK) U IPHUBOJUTH NPUMEPHI HECKOJIBKUX AJITOPUTMOB

Pa3HOM CIIOKHOCTH JUJISL PELIEHUSI OJTHOM 3a7a4u

2.11

Brnanenue yHUBEpCaJIbHBIM SA3BIKOM IIPOIPAMMHMPOBAHHS BBICOKOI'O  YPOBHS
(ITackans, Python, Java, C++, C#), npencraBieHussMu 0 6a30BbIX THUTIAX TaHHBIX U
CTPYKTypax  JaHHBIX; yMEHHE HCIIOJIb30BaThb OCHOBHBIC  YIPABIISFOIINE

KOHCTPYKUMH; YMEHUE OCYLIECTBISITh AHAIW3 MPEIII0KEHHON IPOrpPAMMBIL:




2.12

2.13

OMPCACIIATL PC3YJIbTATLL pa6OTLI nporpamMmsbl Ipu 3aJIaHHBIX HCXOJAHBIX HAHHBIX]
ONpCaACIATh, IPH KAKHUX HCXOAHBIX JAaHHBIX BO3MOXHO IIOJTYYCHHE YKa3aHHBIX
PE3YIbTATOB, BBIABJIATH AAHHBIC, KOTOPBIE MOI'YT IPHUBECTU K omuOKe B pa60Te

pOrpaMMbI; (POPMYyITUPOBATH MPEUIOKEHUS 110 YIYUIICHUIO TPOTPaMMHOTO KO/1a

VYMeHune peain30BbIBaTh Ha BBIOPAHHOM JJIsl MU3YUYEHHUS S3bIKE TPOrpaMMHUPOBAHUS

Beicokoro ypoBHs (Ilackanb, Python, Java, C++, C#) TumoBble aaropuTMbI
00pabOTKM YHUCeN, YHCIOBBIX IOCIEA0BATEILHOCTE M MAcCHBOB: Ipe/ICTaBIICHHUE
yuciaa B BUAE HaOOpa NPOCTBIX COMHOMKUTENEH; HAXOXAEHUE MaKCUMaJIbHON
(MUHUMaNBHON) LU PBI HATYPAJILHOTO YHUCIIA, 3AIIMCAHHOIO B CUCTEME CUMCIICHUS C
OCHOBaHMEM, He mpeBblmaromuM 10; BeUUCIeHHE OO0OOIIEHHBIX XapaKTEPHCTUK
3JIEMEHTOB MacCUBa WJIM YHUCIIOBOM IOCIIEOBATEIBHOCTU (CyMMBI, NPOU3BEACHMUS
CpeIHEro apu(pMeTHYecKoro, MUHUMAJIBHOIO M MAaKCHUMaJbHOTO 3JIEMEHTOB,
KOJINYECTBA 3JIEMEHTOB, YAOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHUIO); COPTHPOBKY
AIIEMEHTOB MAacCCHBa; YMEHHE HCIIOJIb30BaTh B MPOrpaMMax JaHHBIE Pa3IMYHbBIX
THUIIOB C Y4€TOM OTPaHUYEHUI Ha Mana30H UX BO3MOXHBIX 3HAYEHUH, IPUMEHSTh

0Py PEUIeHWH 3a/4ad CTPYKTYpbl JAaHHBIX (CIUCKH, CJIOBapH, CTEKH, OYEpeH,
JIepEBBS); MPUMEHSATH CTAaHAAPTHBIE U COOCTBEHHBIE MTOATIPOrPaMMEI ISt 00pabOTKH
YHCIIOBBIX JJaHHBIX U CHMBOJIBHBIX CTPOK; HCIIOJIB30BATH MPH pa3pabOTKe MporpaMm
61ONIMOTEKH NOAIPOrPAMM; YMEHHUE UCII0Ib30BATh CPEACTBA OTJIAZKHU IPOrPaMM B

cpezie MporpaMMHUpPOBaHUS

YMeHue HCIoab30BaTh 3JCKTPOHHbIE TAONMIBI A aHAIW3a, MPEJICTaBICHUS U
00pabOTKM NaHHBIX (BKJIIOYas BHIOOP ONTHUMAIBHOTO pEIIeHHs, TOA00p JTUHHUH

TpPEeH/a, pelleHre 3aJay MPOTHO3MPOBAHUS); YMEHHUE HCIIOJIb30BAaTh TaOJIMYHBIE

(pensinoHHBIC) Oa3bl JAHHBIX U CIPABOYHBIC CHCTEMBI

2.14

YMeHHne  OpraHu30BBIBATH  JUYHOEC  HMH(POPMAIMOHHOE  MPOCTPAHCTBO  C
WCIIOJIb30BAHUEM PAa3IUYHBIX CPEICTB LU(PPOBBIX TEXHOJIOTHH; TOHHUMaHHUE
BO3MOXXHOCTE IU(POBBIX CEPBHCOB TOCYJApCTBEHHBIX YCIYT, IUGPOBBIX

00pa3oBaTeNbHBIX CEPBUCOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D 110
NHP®OPMATHUKE

Koxa

ITpoBepsiemMblii 3J1IeMEHT COACPKAHUS

1

[Mudpoas rpaMOTHOCTh

1.1

OCHOBHBIE TCHACHIUHU PAa3BUTUSA KOMIIBIOTCPHBIX TEXHOJIOTHIA. HapaJ'IJ'IeJ'II)HBIC
BBIYHCIICHUA. MHoronpoueccopHHe CHUCTCMBEI. Pacnpez[enéHHHe BBIYHMCIINTCIIBHBIC

CUCTEMBI M 00pabOoTKa OOJBIINX JAHHBIX

1.2

[IpyHUMIBI TOCTPOEHMSI U anmapaTHble KOMIIOHEHTbI KOMIIBIOTEPHBIX ceTell. CeTeBble
npotokoinel. Cerb MuTepuer. Anpecauuss B cetn Hurepner. IIpotokonsr crexka TCP/IP.

CucreMa noMeHHBIX UMEH. Pa3nenenue [P-ceTtr Ha moICETH ¢ MOMOIIBIO MAacOK IOACETEN

1.3

1.4

1.5

1.6

2.1

®daiinoBas cuctema. [louck B daiinoBoit cucreme. [IpUHIUTIBEI pa3MEICHUS 1 KMEHOBAHUS
daitnos B gonroBpemenHoi mamstu. [11abmonsl Ans onucanus rpymni (aiaos

CkopocTh mepefaud JaHHBIX. 3aBUCUMOCTb BPEMEHM Mepenadyd OoT MH(POPMAIMOHHOTO
00BbEMA TaHHBIX M XapaKTEPUCTHK KaHaa CBSI3U

[Mudposanne manHpix. CummeTpuyHble U HecuMMeTpuuHble muUpsl. [udpsr npocroil
3amensl. [ludp Le3aps. [Ludp Buwxenepa. Anroputm mudposanust RSA

Kompl, mo3Bostoniyie 00Hapy>KMBaTh U UCTIPABIATH OMIMOKH, BO3HUKAIOIINE TIPU Tiepeaue
naHHbIX. Paccrostnne Xsammunra. Koauposanue ¢ nosropenreM 6utoB. Kosibl XaMMuHra
Teoperuueckre OCHOBBI HHPOPMATUKH

JBonuHoe KoaupoBaHuEe. PaBHOMEpHBIE U HEpaBHOMEpHBIE KOJbl. JlekoaupoBaHue
COOOIllEHUH, 3allMCaHHBIX C TOMOILIBIO HEPAaBHOMEPHBIX KOJ0B. YcioBue @aHo.

HOCTpOGHI/IC OOHO3HAYHO ACKOAUPYEMBIX KOJOB C MIOMOIIBIO ACPEBaA

2.2

Teopernueckne NOAXOAbl K OLIEHKE KojuuecTBa HHpopmanuu. EauHuLbl M3MepeHus
KoJinyecTBa MHpopManuu. An(aBUTHBIA MOAXOJ K OLIEHKE KOJIMYECTBa MH(DOPMAIUH.
3akoH agauTuBHOCTH MHpopManuu. opmyna Xaptiau. MHdopmanus u BepoOATHOCTb.

®opmymna [llennona
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Cucrembl cuncneHus. Pa3BépHyTasi 3amuch IeNbIX M OPOOHBIX YHCEN B IMO3UIIMOHHOMN
cucreMe cuucienusi. CBONCTBA MO3UIIMOHHOM 3aMTMCH YHCIIa: KOJMYECTBO MU(P B 3aIUCH,
MPU3HAK JIETUMOCTH YWCJIa Ha OCHOBAaHUE CHCTEMBI CUYHCICHHs. AJTOPUTM TEpeBOja
1enaoro yuciaa u3 P-MUHOM CUCTEMBbI CUMCIEHMSI B JIECATUYHYIO. AJITOPUTM MEepeBOAa
KOHEYHOH P-nuyHON 1pobu B JeCATUYHYIO. AJNTOPUTM IE€PeBOja IIEJOr0 YHCIa M3
JECATUYHON CHUCTeMbI cuuciieHus B P-uunyto. [lepeBoa koHEeUHOM necaTuaHOM 1podu B P-
nuyHyto. /[BoWuHasi, BOCbMEpUYHAs M IIECTHAALATEPUYHAS CHUCTEMbI CUUCIICHHS, CBA3b

MCKAY HUMMU. ApI/I(I)MeTI/ILICCKI/Ie Oncpalru B MO3UITUOHHBIX CUCTEMAX CUUCIICHUA

2.4

TpOI/I‘{HaH YpaBHOBCHICHHAsA CHUCTEMa CYUUCIICHUS. I[BOH‘IHO-I[CCHTI/I‘-IHHJI cucreMma

CUHUCJICHUA

2.5

Komuposanue tekcroB. KomupoBka ASCII. OpnoOaiitHble koaupoBkHu. Cranmapt

UNICODE. Komuposka UTF-8. Onpenenenue nH(pOpMAIMOHHOTO 00BEMA TEKCTOBBIX

COOOIIIEHNI




2.6

2.7

2.8

2.9

KoaupoBanue mzobOpaxkenuii. OueHka HH(GOPMAIMOHHOTO 00BEMA TpapHUUECKUX TaHHBIX
OpU 3aJaHHBIX pa3pelleHNH M TIyOWHe KOIUpoBaHUWs IBeTa. LIBeToBBIe MOmenw.
KomupoBanmne 3Byka. Onenka HHOOPMAaMOHHOTO 00BEMa 3BYKOBBIX [JaHHBIX MPHU

3aIaHHBIX YaCTOTC JUCKPCTU3ALUHN U PASPAAHOCTH KOAUPOBAHUA

Anrebpa noruku. [lonstue BbIcKa3biBaHUsA. BbIcka3biBaTenbHble (OPMBI (IPEIUKATHI).
KBaHTOpBI CylIIECTBOBAHUS 1 BCEOOLTHOCTH.

Jlornyeckue omepauuu. TaOGnuiel ucTUHHOCTH. Jlormueckue BbIpaxeHus. Jlormueckue
TOKJeCTBa. Jlorndyeckue onepanuu 1 onepanuy Hal MHOKECTBAMHU.

3aKoHB! anredphl JIOTUKUA. DKBUBAJIEHTHbIE NPEe0Opa30BaHUs JOIMYECKHX BbIPAXKEHUH.
Jlornuyeckue ypaBHEHUs U CUCTEMBI YPAaBHEHHM.

Jlornyeckue (yHKIHMU. 3aBHCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTUYECKUX (YHKIUN OT
KOJINYECTBA APIYMEHTOB.

KanoHnnueckue ¢popmbl JIOTHYECKUX BBIPAXKEHUN

CoBepllleHHbIE TN3BIOHKTUBHBIE KOHBIOHKTHBHbBIE HOPMAaJIbHbIE (DOPMBI, aITOPUTMBI UX
MOCTPOCHUS IO TAOJINIE HCTHHHOCTH

Jlornueckue ayIeMEHTBHl B cocTaBe KommbroTepa. Tpurrep. Cymmarop. MHOropaspsiHbli
cymmarop. lloctpoeHue cxeM Ha JIOTMYECKHX JIEMEHTax IO 3aJaHHOMY JIOTMYECKOMY

BBIPAXKCHUIO. 3amuck JJIOru4ecKoro BBIPpAXXCHUA 110 JIOTHYECKOM CXeMEe

2.10

2.11

2.12

2.13

Mogenu wu  wmoxenupoBanue. llenu  moxpenupoBaHMsl.  AJEKBATHOCTh  MOJENH
MOJIETUPYyEMOMY O0BEKTY WK Tiporieccy. Popmanuzanus NpUKIaIHbIX 3a/1ad4.
[IpencraBinenue pe3ylnbTaTOB MOJCIMPOBAHHUS B BUAE, YIOOHOM JJsi BOCHPHUSATHUS
yesoBekoM. ['padpuueckoe npepcrapieHre JaHHBIX (CXEMbl, TAOIHIIBI, TPAPUKH).
[IpencraBnenue LeablX YUCEN B IaMATH KOMIIbIOTepa. OrpaHMYEHHOCTh AMANa30Ha YACET
IIpU OTPaHUYEHUU KOJIMYecTBa pa3psnoB. Ilepenonnenue pazpsaHoi cetku. be3sHnakoBbie

U 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT. /IBOMYHBIN JOMOJHUTEIBHBIN KOJ OTPUIATEIIBHBL

(el

4HCell.
[ToOuToBble noruueckue omnepanuu. Jlormueckuid, apupMETHUYECKHH U IUKIMYECKUN

casuru. Hludposanue ¢ momoupto modUToBoOM onepanuu «uckioyatomiee UJI»

[IpencraBieHne BEUIECTBEHHBIX YUCEI B TAMSATH KOMIIbIOTEpA. 3HAYaIlasi 4acTh U MOPSII0K
ymcina. J{nanazoH 3HaueHUH BelecTBeHHbIX yncen. [Ipo0iaemMbl XpaHeHHsI BEILIECTBEHHBIX
YHCEJ, CBA3AHHBIE C OrPAaHUYCHHEM KOJIMYECTBA Pa3psAnoB. BellonHeHHE omnepauui c

BCIICCTBCHHBIMHU YU CJIaMH, HAKOIIJICHHUEC OIIMOOK IIpU BBIYUCIICHUAX

I'padpl. OcHoBHBIE MOHATHS. Buabsl rpados. Onucanue rpadoB ¢ HOMOIIBIO MaTpPHUIL
CMEXKHOCTH, BECOBBIX MATpHI], CIMCKOB CMEXHOCTU. PellleHue aaropuTMHUYecKuX 3ajad,
CBS3aHHBIX C aHAJU30M IpadoB (MOCTPOEHHE ONTUMAJIBLHOIO MYTH MEXIY BEpIIMHAMU
rpada, ompenereHHe ~ KOJIMYECTBA  PA3IUYHBIX  IMyTeH  MeXAy  BEepUIMHAMH

OPUEHTUPOBAHHOTO aAlMKINYECKOro rpada)

2.14

Hepesws. bunaproe nepeo. JlepeBbs noncka. Criocobsr 00xona aepesa. [IpencraBnenue

apu(pMeTHYECKUX BBIpAKEHUH B Buje AepeBa. Mcmosb3oBaHHe TpadoB M AEPEBbEB MpPU

OTMCaHUU OOBEKTOB M MPOIIECCOB OKPYKAIOIIET0 MUPa




2.15

2.16

JlMckpeTHbIe UTPBI ABYX UTPOKOB C MOIHOM nHpopmanueit. [locrpoenue aepesa nepedopa
BAapUaHTOB, OINUCaHWE CTPAaTerMd Wrpbl B TaONM4YHON (opme. BourpblmHeie U

IMPOUTPBIINIHBIC ITO3UIIUH. BBII/IFpBIH_IHI)Ie CTpaTerun

CpCI[CTBa HCKYCCTBCHHOI'O HMHTCJIICKTA. I/I,I[GHTI/IQ)I/IKB,I_[I/IH U TIIOHUCK H306pa>KeHHI>i,
pacino3HaBaHUC JIMII. Hcnons3oBanne MCTOJ0B UCKYCCTBCHHOI'O HHTCJIJICKTA B 06yqa}01u1/1x
cucremMax. lcmonb3oBaHHE METOJIOB HCKYCCTBCHHOI'O HWHTCIIJICKTA B pO60TOTeXHI/IK€.

HNurepner Bement. HeiipoHHble cetn

ANTOPUTMBI U TPOrPaMMHUPOBAHNE

3.1

dopManu3anys MOHATHS anroputma. MammHa TeIOpHHra Kak yHUBEpCalabHash MOJEIb

BBEIUYHCIICHUN

3.2

OrneHka CIIO)KHOCTH BbIUMCIEHUH. BpeMs paboTel 1 00bEM HCHOIB3yeMOW MaMsATH, WX
3aBUCHMOCTh OT pa3Mepa HCXOAHBIX JNaHHBIX. OLEHKa aCUMITOTUYECKOW CII0KHOCTH
QITOPUTMOB. AJITOPUTMBI [TOJUHOMHUAIBHONW CHOXKHOCTU. [lepeGopHbIEe alrOpUTMBI.
[IpuMeps! pa3IuyHBIX aITOPUTMOB PELICHUS OJHOM 3a1a4H, KOTOPBIE UMEIOT Pa3IMYHYIO

CJIOKHOCTbD

33

34

3.5

3.6

OnpeneneHre BO3MOXKHBIX pPe3yJbTaTOB padOThl MPOCTEHIINX aJrOPUTMOB YIIPABIICHUS
UCTIOJIHUTEIISIMU U BBIYUCIUTEIbHBIX AITOPUTMOB. OmpeiesieHre UCXOIHBIX JaHHbIX, IIPU

KOTOPBIX aJITOPUTM MOXKET JaTh TPeOyeMblid pe3yabTaT

Anroput™bel 00pabOTKM HATypalbHBIX UYWCEN, 3allMCaHHBIX B MO3UIMOHHBIX CHCTEMax
CUMCIICHUS: pa30MeHHe 3alKCy 4Yucia Ha OTAENbHbIE IUQPHI, HAXOXKACHUE CYMMBI U
npou3BeaeHus nudp, HaXOXKICHHE MAKCUMAaIbHON (MUHUMAIBHON) I (PHI.
[IpencraBinenue uucna B BuAE HAOOpa MPOCTHIX COMHOXHUTENICH. AJTOPUTM OBICTPOTO
BO3BEJICHUS B CTeneHb. [IOMCK MPOCTHIX 4YMced B 3aJaHHOM JAMAana3oHe C MOMOIIbIO

ITOpPUTMA «pereTo DpaTocheHar
MHoropa3psiiHble Lienble Yicia, 3aJa4i JIMHHON apudMeTnku

Azpik  mporpammupoBanus (Ilackanb, Python, Java, C++, C#). Tunsl naHHBIX:
LIEJIOYMCIICHHbIE, BEIIECTBEHHbIE, CHMBOJbHbIE, Joruueckue. Bersnenus. CroxHbie
ycnoBud. Lukiel ¢ ycioBrem. L{UKIIbI 10 TEpEMEHHOM.

O06paboTka JaHHBIX, XpaHAKXcs B (aiax. TekcroBble 1 [BoUYHbIE (aiiibl. PailnoBbie
nepeMeHHsbIe ((aiinoBble ykazatenu). Utenue u3 gaiina. 3anuce B (aiii.

Pazbuenue 3agaun Ha noazanaun. [lognporpammer (ipouexypsl U GyHKIIUN).

Hcnonp3oBaHue CTaHAAPTHON OMOIMOTEKH SI3bIKa MPOTrPaMMHUPOBAHUS

3.7

Pexypcus. PexypcusHbie iponienypsl U pyHkmn. Vcrnons3oBanue cTeka il OpraHu3aiuu

PCKYPCHUBHBIX BBI3OBOB

3.8

Uwucnennple MeToNbl. TOYHOE M MPUONMMKEHHOE pElIeHUs 3amadd. YWCIeHHOE pelIeHHE
YPaBHEHMH C IIOMOIIBIO 110100pa napameTpa. YnucineHHbIe METO bl PeIICHHUs yPaBHEHUM:

MeToa mepedopa, METOJ MOJOBUHHOTO neneHus. [IpuOmmkéHHOe BBIYMCICHHE UIMH
KpUBBIX. Bblumcienue muomanei (uryp ¢ HOMOIIBIO YHCIEHHBIX METOAOB (METOJ]

IpSIMOYTOJIBHUKOB, MeToj Tpameuuit). [loumck makcumyma (MUHHMyMa) GQYHKIUH OJHO¥

HepCMeHHOI\/'I MCTOAOM ITIOJIOBMHHOI'O ACICHUSA




3.9

O0paboTka CUMBOJIBHBIX JaHHBIX. BCcTpoeHHbIe (PYHKIINMU S3bIKa TPOTPAMMUPOBAHUS IS
00pabOTKH CHUMBOJIBHBIX CTPOK. AJNTOpUTMBI 0OpaOOTKM CHMBOJIBHBIX CTPOK: TMOJACUYET
KOJIMYECTBA MOSBICHUI CUMBOJIA B CTPOKE, pa30reHne CTPOKU Ha CJIOBA 10 MPOOETbHBIM
CHMBOJIaM, IIOUCK MOJCTPOKH BHYTPH TAHHOM CTPOKH, 3aMEHA HAWJICHHOM MOJICTPOKH Ha
Ipyryo cTpoky. ['eHepamusi Bcex CIOB B HEKOTOPOM aji(aBHTE, YHIOBICTBOPSIOLINX

3aJjaHHBIM orpaHnuuyeHusM. [IpeoOpa3oBaHue ynciia B CAMBOJIbBHYIO CTPOKY U 00OpaTHO

3.10

MaccuBbl M TOCHENIOBAaTEIBLHOCTH YHUCeN. BbruncieHne oO0OOIIEHHBIX XapaKTEPUCTHK
JJIEMEHTOB MAacCHBa WJIM YHCIOBOH IIOCIIEJOBAaTEIILHOCTH (CyMMBI, IPOU3BEICHMS,
CpeIHEro apu(pMeTH4ecKkoro, MUHUMaJIbHOIO U MaKCHMAJIBHOTO 3JIEMEHTOB, KOJUYECTBA
AJIEMEHTOB, YJOBJIETBOPSIOMIMX 33JaHHOMY YCIIOBUIO). JIMHEHHBIM TOWCK 3aJaHHOTO
3HaUEHUs] B MaccuBe. AJTOpPUTMBI pabOThl € 3JEMEHTAMM MacCHUBa C OJHOKpPAaTHBIM
IpocMOTpoM MaccuBa. CopTupoBKa OAHOMEPHOro MaccuBa. IIpocTeie MEeTOIBI COPTUPOBKHU
(MeTon mMy3bIpbKa, METOJA BbIOOpa, COpTUpOBKa BcTaBkamu). COPTUPOBKA CIHMSHUEM.
beictpas coptupoBka MaccuBa (amroputm  QuickSort). /IBowuHBII TOMCK B

OTCOPTUPOBAHHOM MACCHUBC

3.11

3.12

3.13

JIByMepHBIE MacCUBBI (MaTpHIIBI). AJTOPUTMBI OOpaOOTKM JBYMEPHBIX MAaCCHBOB:
3aI10JIHEHHUE ABYMEPHOT'O YHCIOBOTO MAacCHBa IO 33JJaHHBIM IIPAaBUJIaM, IIOUCK 3JIEMEHTA B
JIBYMEPHOM MAacCHUBE, BBIYMCIEHHE MakCUMyMa (MHHMMYMa) U CyYMMbI 3JIEMEHTOB
JIBYMEPHOT'0 MAaCCHBa, IEPECTAHOBKA CTPOK M CTOJIOLIOB JIBYMEPHOT'O MaccuBa

CrnoBapu (accolMaTUBHBIE MAacCUBBI, OTOOpaxeHus). Xom-Tabmuuel. IloctpoeHue
aJ1(haBUTHO-9ACTOTHOTO CIIOBAPS JUISI 3aJaHHOTO TEKCTa

Creku. AHanu3 nNpaBUIbLHOCTH CKOOOYHOTO BhIpaXkeHHUs. Bbluncienne apupmMeTnyeckoro
BBIPKEHMSI, 3aITUCAHHOTO B TOCTHUKCHOU (hopme.

Oqepezuzl. Hcnonb3oBaHue oucpeau ajid BpEMCHHOI'O XPpaHCHUS JaHHBIX

3.14

3.15

AnroputMbl Ha rpadax. IlocTpoeHue MHUHHMaIbHOIO OCTOBHOTO JE€pEBa B3BELIEHHOTO
CBSI3HOT'O HEOPHEHTUPOBAHHOTO rpada. KonnuecTBo pazinuyHbIX MyTel MeX1y BepIInHAMU

OPUEHTUPOBAHHOTO ALMKIMUYECKOro rpada. Anroput™ JleikcTpsl

HepeBbs. Peanuzanus gepeBa ¢ MOMOLIbIO CCHIIOYHBIX CTPYKTYp. J{BonuHbIe (OMHApHBIE)
nepeBbst. [locTpoenne nepeBa Juid  3alaHHOTO  apu(METHYECKOIO  BBIPAYKEHUS.
PexypcuBHble anroputmsl 00xoza aepesa. Mcnonb3oBanue cteka u ouepean A ooxona

JepeBa

3.16

I[I/IHaMI/I‘IeCKOG noporpaMMHUpOBaHHMEC KaK MCTOH PCHICHUA 3aJad C COXpaHCHUEM
MMPOMCIKYTOUHBIX PE3YJILTATOB. 33)18.‘-11/[, pemacMbI€ € TOMOIIBHO AHUHAMHUYCCKOTO
mporpaMMHpOBaHusl: BBIYUCIICHUC PCKYPCUBHBIX CPYHKHHﬁ, MOACYET KOJIHWYECTBA

BAapHUAHTOB, 3aJa4U OIITUMU3AI[UN

3.17

[lonatue 00 OOBEKTHO-OPHEHTHUPOBAHHOM MpOrpaMMUpoBaHUH. OOBEKTHI W KIACCHI.
CgoiictBa ¥ MeTonbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHanmm3. Pa3paboTka
nporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO  MOAXoAa.  MHKarcCymsms,

HaCJICJOBaHUC, HOHHMOp(bH3M

WupopmanroHHbIe TEXHOIOTHH

1




4.1

Ananu3 nanaeix. OCHOBHBIC 33/1a4¥ aHATN3a JaHHBIX: IPOTHO3UPOBAHKE, KIIaCCU(PUKAIIHS,
KJIacTepu3alus, aHaiau3 OTKIOHeHMM. [lociienoBaTenbHOCTh pEIICHUS 3ajad aHaIu3a
JAHHBIX: COOp MEPBUYHBIX JaHHBIX, OUMCTKA U OIIEHKA Ka4eCTBA JTAHHBIX, BBIOOD U (WIIH)

MOCTPOEHUE MOJIETH, MPeoOpa3oBaHUE JAHHBIX, BU3YaJIW3allUs JIaHHBIX, WHTEPIpPETALIMS
pesynbratoB. [Iporpammusie cpenctBa W WHTEpHET-CEpBHCHI sl  00pabOTKH U

MpeICTaBICHMs TaHHbIX. bonbiue nanapie. MammHHOE 00yueHne

4.2

AHanu3 [aHHBIX C TIOMOINBIO DJIEKTPOHHBIX TaONUIl. BBIYUCIEHHE CyMMBI, CPEIHErO
apudmeTnyecKkoro, HauOOJbIIEr0 (HaWMEHBIIET0) 3HAYEHUS JAHana3oHa. Beluucienue
KOd(pPUITUEHTA KOPPETSAIUH IBYX PSAAOB JaHHBIX. [locTpoeHre CTONOUATHIX, THHEHYATHIX
u KpyroBbix quarpamm. [loctpoenue rpaduxos pynkuuid. [lonbop nunum Tpenaa, pemeHue

3ala4 IpOTrHO3UPOBAHM. Pemenue 3aaa4 ONITUMH3alluU C ITIOMOIIBIO SJICKTPOHHBIX Ta6JII/II_[

4.3

Huckperuzanuss 0pu MaTEeMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX MPOLECCOB.
MopenupoBanue ABuxkeHus1. MonenupoBaHue OMOIOTHYECKUX CUCTEM. MaTtemaTiuieckue
MOJIeJIM B SKOHOMHKE. BbUMCIMTENnbHBIE SKCHepuMeHThl ¢ Moaensmu. OOpaboTka
pe3yabTAaTOB JKCIEpUMEHTAa. MeToJ HauMEHbIIUX KBaapaToB. OIIEHKAa YHCIOBBIX
napaMeTpoB MOJICTUPYEMBIX OOBEKTOB U IIPOIeCCOB. BoccTaHOBIEHHE 3aBUCUMOCTEH 110

pe3ynbTaTaM 3KCIepruMEHTa

44

4.5

BepostHocTHbie Monenu. Metonsl Monrte-Kapno. KMmuranmonHoe MOAEIUpOBaHUE.

CuHcTeMBl MacCOBOT'O 06CJ'Iy>KI/IBaHI/I$I

TaGmuunbie (pensiiuoHHbIe) 0a3bl JaHHBIX. Tabnuiia — mpeacTaBieHUE CBEACHUN 00
OAHOTHUIHEIX 00bekTax. [loie, 3anuck. Kirou Tabnuiel. Pabota ¢ rotoBoii 6a30ii JaHHBIX.
3anonnenue 0a3pl naHHBIX. [louCK, copTUpoBKa M (UIBTpAIUS NAHHBIX. 3ampochl Ha
BbIOOPKY JaHHBIX. 3alIpOCHI C MapameTpaMu. Brrunciisemble 1osist B 3apocax.

Mmuororabnuunbsie 6a3bl AaHHBIX. TUIBI CBS3edl Mexay TaOnuiamMu. BHEMIHUN KITrod.

[lenocTHOCTH 6a3bl JAHHBIX. 3AMPOCH K MHOTOTA0IMYHBIM 0a3aM JJaHHBIX

4.6

TexcroBelii npoueccop. CpeacrBa MOUCKAa M aBTO3AMEHBI B TEKCTOBOM IIPOLIECCODE.

CTpyKTypHpOBaHHbIE  TEKCTOBbIE JOKyMeHThl. CHoOcku, ornaBineHue. [IpaBuia

LIUTUPOBAHUS UCTOYHUKOB U 0(opMIIeHUs] OMOIMOrpaduuecKux CChLIOK

YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

* Undpopmaruka (B 2 yactsx); yriayonennoe ooyuenue 10 knace/ ITomskos K.1O., Epemun E.A., O61mecTtBo
¢ orpann4yeHHoi orBeTcTBeHHOCThIO « BUHOM. JlabopaTopust 3HaHu»; AKIIMOHEPHOE 00IIECTBO
«M3parenscTBo «IIpocsemenne»

* Undpopmaruka (B 2 yacTsx); yriayosnenHoe ooydenue 11 knacce/ Ionskos K.1O., Epemun E.A., OGmecTBo
¢ orpann4yeHHoi oTBeTcTBeHHOCThI0O « BUHOM. Jlaboparopus 3HaHui»; AKIIMOHEPHOE 00IIECTBO

«H3narenscTBo «lIpocBenmienne»



METOAUYECKHUE MATEPUAJIBI UISA YUYUTEJA
Nudopmatuka (yrimyomeHHbIi ypoBeHb). Peanu3zanus tpedoBannii ®I'OC cpeanero obdmiero oopa3oBaHus:
Meroaudeckoe nmocoodue s yuurens / [H.H. Cambuikuna)]. — M.: ®T'BHY «MHCcTUTYT CTpaTeruu pa3Butus

o0pa3oBaHMsI»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://myschool.edu.ru/
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